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15th Annual Report of the Director of Veterinary Services, 
Union of South Africa. October, 1929. 

Haemo-Lymphoid-like Nodules in the Liver of 
Ruminants a few years after Splenectomy. 

By G. DE KOCK, M.R.C.V.S., Dr.Med.Vet., D.Sc., Sub-Director 
of Veterinary Services. 

THE pathology of splenectomy in clinically healthy sheep, and in 
sheep affected ·with anaplasmosis, was studied by De Kock (1928). He 
came to the following conclusions:-

(1) rrhat the reticulo-endothelial system of clinically healthy 
sheep is so developed that it can, after the removal of the 
spleen, deal ·with normal blood destruction, without mani
festing any specific alterations; 

(2) that extensive erythrophagocytosis and desquamation of 
stern cells in the liver were observed in cases of splenec
tomize<l sheep affected with anaplasmosis. rrhe liberation 
of the stern cells ·was reflected in the circulation as a 
monocytosis. 

All these observations ,vere made in sheep that had died or were 
killed at intervals within 15 months after splenectomy. 

Since then interesting changes were detected in the livers of a 
number of ruminants that had died or were killed about three vears 
after splenectomy. All these animals, without exception, showed the 
presence of multiple nodules in the liver. At first it was thought that 
they were of the nature of a neoplasma, but the microscopical exami
nation, and the regular occurrence of these nodules after splenectomy, 
sub,stantiated the fact that they were new tissue formations. In some 
instances they resembled the structure of haemolymph glands very 
closely, and for time being they have been designated as haemo
lymphoid-like nodules. 

rrhe object of this paper is to describe and discuss the nature of 
these peculiar noduleis seen in the livers of splenectomized ruminants. 
A brief consideration 0£ the literature will be undertaken to ascertain 
to what extent similar nodules have been described in man and other 
animals. 

In rrable No. 1 an attempt has been made to enumerate very 
briefly the following data in respect of all animals splenectomized at 
Onclerstepoort : --

Column (i): the ear number of the animal splenectomized; 
Column (ii): previous history, if any; 
Column (iii): age of the animal at the time of splenectomy; 
Column (iv) : date of splenectomy; 
Column (v): result of splenectomy; 
Column (vi) : subsequent history; 
Column (vii) : the mm1ber of the specimen collected. at post

mortem for microscopical examination. 
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u1 
-1 
00 

~o. of 
Animal. 

Rquines.-
1518H ..... . 
15420 ..... . 
l(i()72 ..... . 
l(i032 ..... . 

Hovines.-
7ll ...... . 

758 ......• 
828 ...... . 
8!):3 ...... . 

1027 ...... . 
10:34 .....•• 
870 ...... . 
8!)4 ...... . 

10:12 ...... . 

Goalc~.-
8280 ...... . 
8:m-1. ..... . 

Sheep.-
744:3 •...... 
n,m ...... . 
84:30 ...... . 
84:31 ...... . 
845(i ...... . 

8457 .••..•. 

Previous 
History. 

H.S. Expt .... 

E.C. L◄'. Expt .. 
E.C.F. Expt .. 

Age. 

2½ years ........ . 
5 years ......... . 
:3 months ....... . 
11 months ...... . 

1 year .......... . 

tl months ....... . 
10 months ...... . 
9 months ....... . 

2 months ....... . 
3 months ....... . 

1 year .......... . 

18 months ...... . 
18 months ...... . 

Full-mouth ...... . 
Full-mouth ...... . 
Lan1b .......... . 
Lamb .......... . 
Lamb .......... . 

Lamb .......... . 

Splenee
tomized. 

25/10/2:3 
21/11 ;2:3 

7 ;:3;24 
2:3;10;24 

27 ;:3;24 

6/6/24 
20/ll /24 
15/12/24 

24-/12/24 
20/1/25 
30/4/25 
17/3/25 
21/4/25 

30/5/24 
30/5/24 

29/2/24 
29/2/24 
8/4/24 
8/4/24 

15/5/24 

15/5/24 

~I.1ABLE 1. 

Result. 

Rel. N. 29/10/23 ........ . 
Rel. N. 22/11/23 ....... . 

Rel. N. 29/10/24 ........ . 

Rel. N. 19/5/24 ......... . 

Rel. P. +A ............. . 

Rel. P. +A ............. . 
Rel. P. + A. 10 /2 /25 .... . 
Itel. A .................. . 
Itel. A .................. . 
Rel. P. +A ............. . 

Rel. A. 13/3/24 ......... . 
Rel. A. 13/3/24 ......... . 

Died 12/4/24 (?) ..•...•.• 

Subsequent History. 

Killed in extremis 31/10/23 ........ . 
Died N. 24/11/23 ................. . 
Died haemolysis expt. 15 /6 /24 ..... . 
Killed in extremis 31/10/24 ........ . 

T.P. 6/3/25, P. 10/3/25, Died P. 
14/3/25 

Died 26 /6 /24, paratyphoid and bleeding 
Died 23/11/24, H.W. (?) ........... . 
E.C.F., Tryp. expts. Died 7 /10;27, 

Tryp. 
E.C.F. expts. Died P.+ E.C.F. 22/5/25 
T. P. + A. Died P. 5/6/28 ......... . 
2/4/28 Kaalplaats. Died I., P. 3/5/28 
2/4/28, Kaalplaats. Died I., P. 21/5/28 
10/2/28, \Vest Camp. Died Rei. P. 

20/3/28 

I.A. 7 /12/24 ..............•........ 

Specimen 
No. 

3200 
3313 
4108 
4478 

4813 

4122 
4512 

N.B. 7408 

4966 
N.B. 8186 
N.B. 8016 
N.B. 8055 
N.B. 7852 

I.A. 24/11/24, killed 19/7 /28 ........ I N.B. 8230 

Died A. 21/3/24 .................. . 
Killed in extremis 19/3/24 ......... . 
T.A. 15/9/24, A. 22/8/24, killed 30/9/24 

T.A. 26/6/24, A. 30/6/24, killed ll/7/24 
for path. 

T.A. 26/6/24, A. 7/7/24. Killed 16/9/24 
for pathology. 

3859 
3844 
4444 
3898 
4143 

4349 

71 
0 
tJ 
c:1 
t-, 
t_:::j 
[/)_ 

H z 
1-3 
~ 
t_:::j 

t-, 
H 
<j 
t_:::j 

~ 

> 
,:j 
1-3 
i:rj 
~ 

[/)_ 

1-'d 
t-, 
i:rj 
z 
t_:::j 
0 
1-3 
0 
!;.-' 
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vt 
-1 
<:.:) 

:.No. of 
Animal. 

Sheep.-
84li4 ...... . 
8427 ...... . 
8428 .....•.• 
8429 ...... . 
8434 •...... 
8462 ...... . 

8455 ...... . 

8458 ...... . 

Previous 
History. 

:31/3/24 A .. . 
2/4/24 A .. . 

30/3/24 A .. . 
27 ;:1;24 A .. . 
30/5/24 A .. . 

5/5/24 A .. . 

24/4/24 A .. . 

8451. ...... 

1

22/10/24 A .. . 
!Hl9....... 7 /10/24 A. 

10511....... 21/1/25 A ... 
9414 ...... . 

10!)46 ...... . 
10(j56 ...... . 
1385:L ..... . 
10!)44 ...... . 
10743 ...... . 
1602:3 ...... . 

TABLE 1-(continued). 

Age. 

Lamb .......... . 
Lamb .......... . 
Lamb .......... . 
Lamb .......... . 
Lamb .......... . 
Lamb .......... . 

Lamb .......... . 

Lamb .......... . 

P. 
A. 

Splenec
tomized. 

15/5/24 
3/7/24 
3/7/24 

22/9/24 
3/7/24 

22/9/24 

16/1/25 

16/1/24 

28/1/25 
28/1/25 
12/3/25 
6/11/25 
11/5/25 
6/11/25 
21/5/26 
11/5/25 
12/3/25 
12/4/27 

Piroplasmosis. 
Anaplasmosis. 
N uttalliosis. 
Relapse. 
Reinfection. 
Horsesickness. 

N. 
Rel. 
Rei. 
H.S. 
H.W. = Heartwater. 

Result. 

Rel. A. 21/7 /24 ......... . 
Rel. A. 11 /7 /24 ......... . 
Rel. A. 13/10/24 ........ . 
Rel. A. 11 /7 /24 ......... . 
Splenic vessels ligatured. 

Died 25 /9 /24 
Died ? , complicated with 

vrevious anaemia 
Died ?, 21/1/25, compli

cated with previous anae
mia 

Rel. A. 9/2/25 .......... . 
Rel. A. 28/2/25 ......... . 
Rel. A. 30 /3 /25 ......... . 

Rel. A. 16/11/25 ........ . 
l{el. A .................. . 
Rel. A. 16 /7 /25 ......... . 
Rel. A. 1/4/25 .......... . 

ABBREVIATIONS. 

Subsequent History. 

Died H.W. ll/!J/24 ................ . 
Killed 18/11/25 ................... . 
Killed l!J/7 /28 .................... . 

Died A. 19 /7 /24 .................. . 

Died 8/4/27. anaemia .............. . 
Died, 20/5/21j, bact. icterus ........ . 
Died 7 / 11 /27, uraemia ........... . 
Killed for path. 11/11/25 .......... . 
Died pneumonia 14/5/25 ........... . 
Killed for path. 11/11/25 .......... . 
8 /6 /26, died anaesthesia + A ....... . 
Died 21/2/28, tar expt ............. . 

I.A. 29/4/27, A. 12/5/27 .......... . 

T. = Tested. 
M. = Metaplasia. 
I. = Injected. 
E.C.F.= East Coast Fever. 
H.\V. = Heartwater. 
Tryp. = Trypanosomiasis. 

Specimen 
No. 

5592 
N.ll. 8231 

4175 

4645 

4663 

6750 
5949 
74!)4 
5575 
5591 
4!)45 
5!)78 

M. 7765 

0 

t, 
ttj 

::::1 
0 
a 
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NODULES IN THE LIVER AFTER SPLENECTO)IY. 

The pathology of the majority of cases referred to in the above 
table will be found in the publication of De Kock. No specific 
alterations were rncorded by him in any of the cases which died or 
were killed prior to 1928. 

rrhese characteristic nodules were for the first time seen in the 
:follO\ving splenectomized bovines which died of piroplasmosis, etc., 
as a result of artificial or natural infections: -

No. of Bovine. When Date of No. of 
Spleneetomized. Death. Specimen. 

893 .......................... 15/12/24 7 /10/27 7408 
1032 .......................... 21/4/25 20/3/28 7852 
870 .......................... 30/4/25 3/5/28 8016 
894 .......................... 17/3/25 21/5/28 8055 

1034 .......................... 20/1/25 5/6/28 8186 

rrhe question of this breakdown in immunity is fully discussed 
by De Kock (1929). 

As soon as the writer encountered these changes in the livers of 
the above-mentioned animals, it was thought aflvisable carefully to 
re-examine the livers of all splenectomized animals that had died 
previously. rrhe object of this re-examination was to see whether 
nodules or foci had not perhaps been overlooked, or whether earlier 
stages of thi-s tissue formation in the liver could be detected. The 
following specime11s from bovines were carefully scrutinized ,vithout 
finding any evidence of such changes : -

No. of Specimen. 

4122 ......................... . 
4512 ......................... . 
4813 ......................... · 
4966 ......................... . 

No. of 
Bovine. 

758 
828 
711 

1027 

When 
Splenectomized. 

6/6/24 
20/11/24 
27/3/24 

24/12/24 

Date of 
Death. 

26/6/24 
23/11/24 

14/3/25 
22/5/25 

The same procedure ,vas adopted in case of all speeimens collected 
from splenectomized sheep, but in all these cases no alterations ,rnre 
detected in any of the earlier cases. 

From Table 1 it therefore becomes fully apparent that these 
tissue formations in the liver did not make their appearance in the 
liver within a year after splenectom;v, nor were these formations seen 
in the following sheep: -

8427, which died 1G months after sp1enertom~·. 
9119, ·which died lG months after splenectomy. 
8451, ,vhirh died 2G months after 'Splenedomy. 

10511, which died 32 months after splenectorny. 
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G. DE J{()CK. 

In sheep 10944, ,vhich died 33 months after splenectomy, a few 
definite, but small, nodules ·were detected in the liver. rrhey were 
undoubtedly missed at the first examination, probably clue to their 
size and scarcity. 

Although the ·writer ·was convinced that the diseases from which 
the five bovine•s succumbed (i.e. those animals which showed the 
nodules in the liver) were not in auy ,vay responsible for the formation 
of the nodules, yet it was deemed advisable to compare these findings 
with those seen in the livers of some -of the clinically healthy sheep 
and goats splenectomized in 1924. 

Two of the follmving splenectomized sheep and goats still under 
observation were selected and killed on 19th July, 1928, for post
mortem examination : -

No. of Animal. When 
S plenectomized. Specimen No. 

Goat-
8280 ............................. . 30/5/24 [Still alive, 1/3/29.J 
8304 ............................. . 30/5/25 8230. 

Sheep-
8428 ............................. . 3/7/24 8231. 
8429 ............................. . 22/9/24 [Still alive, 1/3/29.] 

10743 ............................. . 12/3/25 [ J 
16023 ............................. . 12/4/27 [ ] 

The livern of these two animals, viz., goat 8304 and sheep 8428, 
revealed similar nodules to those encountered in the hovines. In case 
of g,oat 8:304 it would appear that th_ese formations did not stand in 
any relation to piroplasmosis or anaplasmosis. 

A complete description of the post-mortem and microscopica] 
appearances, together with photographs, etc., will he found in the 
Appendix. A descriptiou and discussion of the important findings 
,Yill he dealt \Yih in the text. 

General anaemia and iderus, haemoglobinaemia, and haemoglo
binuria \Yere seen in the majorit~, of cases, aR a result of the marked 
haernolysis produced hy Pfroplasma bi_9emi1111111. 'rhe majority of 
animals revealed venous hyperaemia and degenerative changes rn 
the pareuchymatous organs. Hydrothorax and ascites were notecl u1 
the case which died as a result of trypanosomiasiR. Hyperplasia of 
lymphoid tiR-.-me and hypertrophy were noted. 

The nodules seen in the liver varied in size from ¼ inch in 
diameter to ahout 1½ inches, and even larger (see figures). They 
were completely circumscribed, and in some instances a capsule could 
he identifiecl. These nodules shmrnd in all instances a verv 
characteri-stic dark-reel colour, and could be easilv identified in virtu~ 
of its contrast \Yith the vello,Y-hrown liver in{bstance. These red 
masses had an outwarcl app~earance, sommYhat resembling flesh, "·here
as some showed a mu1herrv-like appearance on the surface. Small hm
plioid fo]licles could som~times he clearly identified in these nocl~1les 
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as greyish-white, almost transparent masses. These nodules were 
raised above the cut surface of the liver, in some instances protruding 
as much m, l inch. Some of these nodules could he enucleated from 
ca vi ties, le:wing sacculated blood vessel-like formations, -which were 
perfectly smooth an<l glistening, In vie,v of this appearance, it was 
at first thought that these lesions were of the nature of a thrombosis or 
an angioma. It was, however, found that tlrn,-,e cavities were not in 
com11rnnication with the lumen of anv blood-vessel. In some instances 
this complete enucleation of the no;lule was not possible. This was 
shown by micrnscopical examination to he due to the fact that thest> 
masse•s in places penetrate<l the liver substance ,vithout any line of 
demarcation. 

These noclules become apparent through the capsule of the livei 
as dark purple-re<l circumsr·rihecl areas, slightly rnise<l above the 
surface of the liver. It may be stated that the contour, size, and 
shape of the li-vers examiued revealed practically no changes. 

~l I CHOSCU PH\.\. L AP PRAHA:XCES. 

lt was :_;hmn1 that the-.-,e masses were ma<le up of large numbers of 
ervthrocnes which ,vere contained i11 a svstem of bloocl-\·essels or 
si;rnses (see figures). Associated with the~ ves•,-,el walls \Yere cells, 
resembling those associated ,vith a haemosidernsis in the spleen. 
The-se cells were in a numher of instances invohed in a pigment meta
bolism. Some of this pigme11t \Yas of the nature of a lrnemosi<lerosis 
In some iustarn·es the haemosi<lerosis in the nodule was prominent and 
extensive, ,vhereas only a limited amount of this pigmeut formation 
eoul<l be itleutifie<l in the lin,r substa1we. Thi•s svstem of hlood
vessels, not ananged acconling to any partil'ular sy:iem or plan, was 
suppmted by a delicate co1111ective tissue stroma, ,vhich was in the 
majority of cases continuous ,Yith the eavsule •.-mrrounding the nodule. 
Tl11s capsule i11 somt> instances reveale<l the presenC'e of elastic fil>res. 
circularly arranged around the no'1ule, in this resped resembling' 
those seen in the <'Hp.-mle of haemo-lyrnph glands. ~\s pointed out 
aboYe, the capsule in plal'es sh<nYs a break in the coniinuity, so that 
the substance of the n<Hlule penetrates the suhstauce of the liver with
out an:\· line of <1emarcntio11. The capsule on the iusi<le seems to he 
lined by t>IHlothelium, which was continuou•s ,vith the hlood-vessels 
in the noclule. That woul<l explaiu why the greater portion of the 
insi<le of the capsule was verfectly smooth and gliste11ing, resembling 
the lnmina of hlood-vessels macroscopieally. 

Here arnl there accumulations of rnurnl cells could he identified 
iu the noclule, and in some cases these were collecte<l into rna'Sses 
resembling follicles. The rournl f'ells were also eollede<l in the form 
of strands. 

The liver substance in the majorit~· of case:-; showed a venous 
hyperaemia arnl fairly extensive fatt.v changes. In the majority of 
cat-es the li,·er lobule tmrnnls the periphery showerl a <listinct hile 
Rtasis. · 

f n the splenertomize,1 di11ical1y healthy sheep the nrnlule•,;; 
revenJe<l ,wll-forme<l l~~lllphoi<l follicles, which showe<l n well-<lefined 
so-cr11lerl germinal centre (see fig'UTes). The cells associate<! with ihe 
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walls of the blood vascular system showed very extensive haemosider
osis, and ·with the Uiemsa stain engulfed erythrocyter in all stages 
of disintegration could be identified in these reticulo-endothelial cells. 
It may be mentioned here that these nodules in the liver of sheep 
Yaried in size from a pin's head to one centimetre in diameter. They 
contained one or more lymphoid follicle:,; accon1ing to the size of the 
nodule. 

'l1he bone 11wNow in sheep 8428 reYealed numerous lymphoid 
follicles. K urnernus megakaryocytes ,vere present. Except for these 
and the presence of the precursors of the blood-cells, the whole 
structure of the bone marrow resembled haemo-lymphoid-like tissue 
'-o a certain extent. 

HAE)IATOLOGY. 

In Yiew of the unexpected deaths in the majority of bovines, it 
was ouly possible to make a study of the blood in a few insiances. 
Bovine 10a4, i.e. on the day of death, gave the following <1ata as 
regards the study of its blood: -

Hed count: 1.3 million-s; 
,d1ite count: 20,000; 
differential count: 48 lymphocytes, 

13 monocytes, 
39 neutrophiles. 

The examination of the blood-smear revealed the presence of 
pirnplasms iu about 90 IJer cent. of the erythrocytes. In some ery
tluocytes more than two parasites could he identified. Smears were 
also made from the following tissues arnl organs, and stained with 
~Iay-thiinewald, in order to study the different types of cells 
present:-

(1) haem,o-lymph gland in the subcutaneous tissues; 
(2) haemo-lymph gland in peritoneal cavity; 
(:{) haemo-lymph g·larnl in thoracic cavity; 
(4) bronchial lymph µ;land; 
(5) no<lules in the liver; 
( (;) liver su hstance ; 
(7) periportal lymph gland; 
(8) hone maiTo,v. 

Smears "Yos. 1, 2, and 3 reyealed about 90 per cent. of the ery
tlnocytes infected ,vith piroplasms. A number of reticnlo-endothelials 
( ?) were tletectecl, showing erythrophagocytoses. 

S111ear Xo. 4, i.e. from the bronchial l:rmph gland, showed a very 
extensive monocytosis, with erythrophagocytosis. Fully 70 per cent. 
of all cells were of this type. 

Srnear No. 5, i.e. from the 1wdule in the liver, showed a 1rnmber 
of reticulo-endothelials with erytluophagocytosis, besides numerous 
cells of the lymphoid series. Xeutrophiler;;; were not infn~quent. 
These smears revealed a fair number of erythrocytes, of which 100 
per cent. in places showed the presence of piroplasm-s. }:long-ated 
tissue cells (fibrocytes) ,rnre aleo present. ~L1his smear resembled 
almost in every detail those made from the haemo-lymph gfarnls. 
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Smear iVo. U rnveale<1 liver cell'S with parts of bile canaliculi 
filled with bile pigment. Ueticulo-endothelials ·with erythrophag
ocytosis also observed. 

Smear No. 7 slwwed the typical types of lymphoid cells usually 
encountered iu a lymph-gland smear. Not many erythrocytes were 
detected. 

The bone-marrow sniear, i.e. smear Xo. 8, rnvealed the pre
nusors of leu<'oeytes (the eosinophiles predominating) and ery
t hrncytes. Heticulo-endot helials with erythrnphagocytosis were also 
deteeted. 

Organ smears of goat 8304 were made from the following 
tissues:-

(1) the liver nodules; 
(2) bronchial lymph glands; 
(3) haemo-1:vmph glands. 

The smears from the liver nodules again re•semhled those made 
from the haemo-lymph glands; both could easily be distinguished 
from the ordinary type of lymph g-land, i.e. smear No. 2. 

In the case of sheep 8428, organ smears were studied from the 
following tissues : -

(1) liver nodule; 
(2) mediastinal lymph gland; 
(3) haemo-lymph gland. 

1Iore or le'Ss similaT findings to those in goat 8~04 were obtained. 
rl1his question of cell study by means of tissue smears in va1·ious 

organs is to be reported more fully later 011. Smears from the spleen 
of 1~on-splenectomized animals will he included for a complete corn
panson. 

JHSCUSSIOX. 
lTTorn the above cousiclerations, it "~ould appear that these nodules 

in the livers of splenedomized ruminants ·were of the nature of a 
well-formed tissue and not a type of neoplasm. The tissue to which 
it had a very close resemblance ·was the haemo-lymph glarn1, e•svecially 
in case of the 110,lules seen in Hheep. These latter reveale,1 well
fonned follicles with so-called germinal centres, all(l even the organ 
smears had a verv dose resemblance. Thev ,Yere not of the nature 
of ordinary lymph follicles. Acconling tc; Ellenberger and Traut
mann (lB21), red l:vmph gla]l(1s, or blood lymph gl:.uHJ.s, or haemo
]ymph glands, can he clifterentiatecl from onliuary lymph g·lands by 
the absence of vasa affeTentia arnl efferentia, the presenee of wide 
sinuses filled with blood, weaker capsule, weaker trabeculae, partly 
absent, etc. According to ,Tor,lan (1922), haemo-lymph nodes (haemal 
glands) are larger and more numerous in the nuninant than in man 
... the lymphoid tissue is endm,ed in a capsule, beneath which is a 
broad sinus fillecl with hlood ... the peri1,heral blood sinus, which 
is analogous to the peripheral lymph siuus of a l~'mph node, sernlH 
into the interior of the organ a greater or less number of seco1Hlary 
sinuses. Schiifer (191G) maintains that the hlood passes into these 
sinuses of the haemo-lymph glnnd from arterinl capillaries ... like 
the spleen, these haemal g·lancls show numerous large phagocytes 

584 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



G. DE KOCI{. 

which contain red blood corpuscles in various stages of transformation 
into pigment ... -some haemal glands are said to have 110 lymph 
chaunels, but to be purely blood glands ... in that case they may 
be considered to represent accessory spleens . . . Stephens (1927), 
maintains that in case of haemo-lymph glands it woulrl appear as if 
all the red cells ·were fated to be destroyc\d in the reticulum ·which 
traven;es the blood sinuses or lacunae all transitions from 
red cells to debris and pigment can be found. 

These few references about the structure of the haemo-lymph 
glancl more or less support the opinion expressed by the ,vriter that 
these nodules in the liver reHemble haemo-lymph glands. 

How far do these nodules in the liver seen in splenectomized 
ruminants resemble those seen by others in the peritoneal cavity 
of nrnn, etc., after splenectomy? :M. B. Schmidt (1914) made 
interesting observations in the liver of splenectomized white nuce. 
A short while after splenectomy cell multiplication takes place 
iu the liver, which soon (probably four to five weeks) forms small 
nodules which morphologically resemble spleen pulp tissue. ':I.1he 
cell ac·cumulations are formed along hloorl-vessels, and seem to be 
clenved in part from the capillaries, i.e. the stern cells. Schmidt 
furthermore showecl that this new tis-sue assists in the clestruetion of 
er:vthrocytes in place of the spleen, if not quantitatively, at least 
qualitatively, hut in this tissue the process is slower than in splenic 
tissue. 

Seifert further tested the function of thi-s newly formed tissue, 
especially as rega-rcls its capability of hoarding pigment. He showed 
that hoanling took place in the intrahepatic multiplication of stern 
cells of g'uinea-pigs previously splenecfomized. In two human beings 
affected with pernicious anaemia he noticed smne time after splen
ectomy (in one case after eight ,rneks, in the other six and a quarter 
years) hypertrophy of the stern cells, hut no increase of these cells. 
He found no compensatory new formation of splenic tissue, which 
was described by other authors in the omentum. 

Schmidt also Tefers to similar changes in the human liver to those 
seen in mice after splenic insufficiency (e.g. extensive contraction of 
the spleen as result of infarction), with the formation of accessory 
spleens in the large and small omentum and cell foci in the liYer. 

Bittner (1913) observed in rabbits after splenectomy extensive 
cell accumuL1ion, partly with the formation ')f g·errn eeni.res, ;n tht: 
ki,1neys, li\·er and lungs. He also says that he did not obene in his 
animals the compensat,ory formations and splenoid tumours in the 
peritoneum as described h:Y Beneke and Faltin. Unfortunately the 
,,-riter eoulcl not obtain the literature in which these observationt-i 
are referred to. 

Catsaras (1928) quotes the observations of Beneke, viz., of a case in 
man four years after splenectomy where numerous firm greyish-black 
nodules appearecl in the peritoneum. rrhey resembled splenic pulpa. 
Beneke was of opinion that thi8 was due to the growth of trau
matically shatterecl splenic " rests " as a result of tl1e operation of 
splenectom~·. Accorcling to Catsarns, Faltin ohse1Tecl in a hoy six 
years after splenectomy numerous spleen-like nodules, about the size 
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of a pea to a cherry, in the peritoneum during appendectomy. :Micro
scopically these nodules consisted of lymphoid hssue made up of a 
number of follicles. Catsaras regards these as derived from resting 
splenic centres in the peritoneum, ,vhich become stimulated and grow 
after the withdrawal of splen ic function. 

It would therefore appear that haemo-lymph-like or spleen-like 
nodules have sometimes been observed to occur in the abdominal 
cavity after splenectomy. In all the cases recorded above, except 
those of Schmidt, none ,of these nodules made their appearance 
in the liver substance. According to Schmidt these nodules in 
the livers of white mice morphologically resembled splenic pulpa. 
rrhe writer, however, is of opinion that the nocluleis in the liver, 
especially those encountered in the goat and sheep, closely resemble 
the structure of a haemo-lymph gland. It is intended, ho,vever, to 
carry out further pigment hoarding studies, etc., in connection with 
the splenectomized sheep and goat still alive, in order to obtain a 
more detailed study of the finer stTucture of these nodule-s seen in the 
livers of ruminants. 

CONCLUSIONS. 

(a) A full description is given of the multiple nodules observed 
in the livers of a number of ruminants that died or were tilled about 
three years after splenectomy. 

(b) These nodules were not of the nature of a neoplasm, hut of a 
well-formed tissue, closely re:-;emhling the structure of a haemo-lymph 
gland. 

(c) rrhe literature is discussed in respect of more or less similar 
findings in man and other animals after splenectomy. 

A J)] )E NTHnl. 

In the haemo-lymphoid-like nodules of the liver of sheep 8428 
(sepecimen 8231) here and there an irregular network of strands could 
be identified. In places they had the character of short rods lying 
crosswise, and sometimes these rods appeared segmented. "\Yi th the 
berlin blue method these strands assumed a diffuse blue colour. One 
of the haemo-lymph glands of this sheep showed similar strands in 
the form of multiple networks. These were chiefly situated along 
the periphery of the glands. The presence of foreign body giant 
cells, associated with smaller pieces of these rods, were also noted. 
In a few instances these giant cells emnpletely encircled these rods. 

Several observers have noticed similar structures in the spleen 
of man, and considered the thread-like structures to be mycelimn. 
Un the other hand, many German pathologists, as well as recent 
investigators, believed that the filamentous structures ,vere degene
rated tissue fibres. C. H. Hu, H. A. Heimann, and T. G. Kurotchkin 
(1929: Proceedings of the Society for Ei1:p. Biol. and JI ed., Volume 
XXVI, No. G) came to the conclusion that, although the relationship 
behveeu certain fungi and primary splenomegaly is still undecided, 
they, however, feel that the filaments found in siclerotic nodules are 
not mycotic hyphae, since their origin can he traced to normal tissue 
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fibres, and their staining reactions au<l morphologY are different from 
the fmwi cultivated from the same spleens. Unfortunately, the 
writer did not have fresh material to ascertain whether the strands 
seen by him were of the nature of a fungus. rrhe impression ohtai1\ed 
from the sections of the haemo-lymph gland aud haemo-lympho1<l
like nodules in the hver of sheep 8428, was that these strauds were 
most probably (legeuerated tissue fibres which had become impreg
nated with iron pigment. This is probably the first instance in which 
such Htrauds have been recorded to occur iu a haemo-lymph glarnl 
an<l in these haemo-lymphoid-like nodules in the liver of a splenecto
mized s11eep. 
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APPENDIX. 

Under thiis will be included: 
(A) Post-mortem reports of the cases referred to m the text, 

together with microscopic descriptions, etc. 

(ll) Photographs, etc. 

BO VIN .E 893: SPECIMEN 7408. 

History.-15.12.24, splenectomized. 18.12.24, relapses of pin)
plasmosis, and subsequently anaplaismosis, from which the animal 
recovers completely. 10.11.27, dies in trypanosome experiment. 

Post-mortem.-Black cow, about three and a half years old. ])ied 
during the night. General anaemia; emphysema and hyperaemia 
lungs. Pigmentation, slight degeneration and multiple circumscribed 
haemo-lymph-like nodules in the liver. rrhese nodules in the liver 
vary in size from :½ to 1 inch in diameter; they are completely circum
scribed, slightly raised above the cut surface of the liver, dark reddish 
fleshy appearance, almost the colour and consistence of a red 
thrombus. These nodules cau more or les•.s be completely enudeate<l, 
leaving a fairly smooth greyi~h-·white cavity, resembling the lumen 
of a vein, except that it does not appear to he in direct communication 
with any large veissel; ascites; hydrothorax; hyperplasia of lymphoid 
tissue; hypertrophy of haemolymph glall(ls; ahsence of spleen. 

Cause of Death.-Sequel trypanosmniasis. 

JI icrosco pi col Appem·fmces. 

Li1.:er.-Here and there irregular rouml circumscrihed foci Yary
ing in size from a pea to a walnut. These foci are made up of ery
t lnocytes, which lie in a system of hloocl-vesseh; aHsociated "~ith round 
cells, reticulo-enclothe1ial cells, and a good deal of pigment. Smue 
of the pigment is haemosiderin, whereas a sprinkling of fine granules 
<loes not react with herlin blue stain. The ,,·hole focus is ,supported 
liv a delicate strorna of connectiYe tissue and is smTomHle<l hv a 
c~nnediYe capsule, which, however, in places shows a break in 'the 
continuity, so that the focus mas•s becomes confluent with liYer sub
stance without any line of <lemarcation. Thi:-, capsule 011 the insi<le 
seems to be lined ,Yith an ernlothelial layer, and it nw~r he notecl that 
,\·ith ,Yeigert stain the elastic tissue in the capsule assume'S n regular 
arranuement. It may he poi11ted out that, in the interior of these 
foc1. Hmall hlood-vessels can he identifie<l. -Y\"'ith the berlin blue 
method it ,Yill he seen that the distribution of the pigment is in cel
lular elements resembling those a1-,sociated with haemoHiderosis in the 
:-ipleen. 'rl1e haemosiderosis in the noclule is prominent ancl extensive, 
whereas in the liYer substance a fe,Y scattered clesquamated stern cells 
with haemosiderosi'S are met with. The rest of the liYer substance 
shows an extensiYe vacuolatecl appearance which ,Yith suclan III 
proYes to he droplets of fat. These fatty changes affect the lobules 
uniformly. 
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Kidney.--Slig-ht fatty changes in the epithelium of the tubules. 
Small amount of haemosiderin present. 

Lung .-Slight haemm;i<lernsis. 

Lymph Glands.-X o specific changes seen. 
llae1110-lyniph Glands.--Hypertrophie<l, but no specific changefl 

seen. 

IlOYINE 1084: SPECHIEN 818G. 

History.-20.1.25, spleneetomizea. 10.2.25, relapse of piroplas
mosis and suhsequently anaplosmosis, from which the animal recovers 
completely. 5.G.28, (lies of piroplasrnosis when teste(l ·with infected 
blood as regards its immunity. 

Post-mortem .-Black ox, about three years; interim about t 
hour; general anaemia; icterns; haemoglobinaemia; haemoglobinuria; 
extensive interstitial emphy•,sema iu hoth lungs and peritrac-heal 
tissues; extensive pigmentation in kidneys; slight extravasations on 
both endocanh;; enlargement and hyperaemia of lymphatic glands; 
lipomatosis; acute catarrhal gaRfro-enteritis, with multiple haemorr
hages; absence of spleen; degenerative ehanges liver, and multiple 
haemo-lymphoid-like nodules in the liver. These nodules become 
apparent through the capsule of the li-ver as dark red, almost purple, 
circuurncribed areas. On -section these nodules appear to be made 
up of a dark red, almost hlack, homogeneous mass and appear to be 
completely encapsulated; consistence almost like that of a firm 
rhrnmlrns material. In the substance of the liver there are a number 
0£ smaller nodules, about the si7,e of a pea, al-so completely cHcum-
scribed. ' 

Cause of Death .-Piroplasmosis. 

JI icroscopical Appearances. 
L£1·er (first piece).-rrwo large circumscribed encapsulated 

nodules, made up of an inegular system of blood sinuses, lined in 
places hy endothelial cells. In the huger nl)dule here and there 
i11defi11ite streaks of lymphoid tissue can he identified; associated ·with 
the system of blood sinuses there appears to be an anangement of 
cells (like reticulo-endothelial cells) staining dark blue in colour with 
berlin blue (haemosiderosis). Along the peripher:v of the liver lohules 
there is a bile stasis and a good deal of haemo-siderosis, associated with 
the stern cells. A hyperaemia was also noted in the liver lobules. 

Liver (second piece).-Yaeuolation of liver cells more prominent, 
and the liver tis~ue affected in patches. Here and there in the liver 
substance are pools of blood can-sing atrophy of liver tissue. The 
capillaries are distended with blood. In places the pools of blood are 
fregueut and extend over a large nm11 her of lobules. 

Sections of the Liur 1Yodules.-Large amount of blood in the 
spaces; only a fmv (three) small circumserihed lymphoid masses present 
(follicles?), but here and there irregular strands of lymphoid tissue 
can he i(lentified. "\Vith haemalum-eosin stain, seaJtered through the 
blood sinuses are cells resembling reticulo-endothelial cells, arnl the 
majority of them contain a minute yellowish-brown granular pigment. 
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"\Yith berlin blue the bulk of this pigment remains :vell0"\v-brmn1, 
whereas a small amount is haemosiderin. Here and there also rod
like homogeneous masses of haemosi<lerin (cf. Specimen 8231). 

Kidneys.-Haemog1obinaemia, but more extensive haemosi<ler
osis, associated with the epithelium of the tubules and the lumen, 
iu the former as intensely dark-bluish stained granules, and in the 
latter as diffuse light bluish homogeneou-s masses. The convolutefl 
tubules nearer the capsule of the kidney were more extensively 
affected. 

Lungs.-Hyperaemia; fairly extem,ive haemosiflerosis in the 
capillaries, in places in the form of minute granules. 

llypophyses, lnteshne, P({ncrras, C~relJellum, and Bone JlmTOUJ. 
-No specific changes seen. 

Lymph Glands I and 11.--G-ood deal of blood in the sinuses. 
Here and there haemosiderin in the form of clumps of a dark greenish
blue colour. rrhey occur in clusters and in places give one the impres
sion that the haenwsiderin is in the form of cvlindrical masses in the 
lymphoi<l follicle, whereas the sinus cells appe

0

ar only slightly affectefl 
with haernosiderosis? Note that the hloocl in the capillaries shows 
about 100 per cent. infection with piroplasms. 

Lymph Gland /11.-Erythrocytes in sinuse'8, and a good deal of 
granular haemosiderosis in the sinus cells. 

Lymph Oland IF.-Same as lymph gland I and II; large amount 
of blood in the sinuses. "\Vith Giemsa the pigment stands out a-s con
glomerated masses of light greenish yellow brown homogeneous masses 
of different sizes. 

J.,ympli Gland F.-Blood in -sinuses. Pigment masses, i.e. haemo
si<lerin as the above, in some follicles. 

BOYIKE 870: SPECDIE~ 801G. 

I I istory .-'J0.4.25, splenectomized, followed by relapse of ana
plasmosis, from which animal recovers. 3.5.28, dies of piroplasmosis 
vd1en subjected to natural infection. 

Post-111ortem.-Red ox, aged, clied in the camp where the post
mortem v,·as conducted. Carcase shO"\ved signs of haYi11g been 
tampered with by dogs, etc.; decomposition changes; general icterus; 
eaehexia; general anaemia; absence of spleen. 

/.,i 1:er.-Normal in size arnl shape; capsule is ·smooth and glisten
ing. Un the parietal arnl visceral surfaces presence of numernus 
circumscrihed reddish purple nodules noted, about 2 nun. to (; mm. in 
size, scatterecl over the surface, and in the •substance of the liver. 
Hest of liver tissue, except for p.m. changes, shows nothing unusual. 

Cause of neath .-Acute pirnplasmosis. 

JI icroscopical Appearances. 

Uver.-Hyperaemia with evidence of slight atrophy of the 
columns of liYer cell-s. One of the nodules referred to aboYe is seen 
in the section as a well-circumscribed area, separated from the liYer 
tissue by a "·ell-formed connective tissue capsule. The nodule is macle 
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up of a vascular system filled ·with blood, and lined by en<lothelials 
supported by a delicate connective tissue stroma. Interspersed in this 
stroma are accumulations of lymphocytes ·which in places resemble 
a kind of follicle. In the stroma there is evidence of pigment meta
bolism. 

In the nodule ,vell-definecl bloocl-vessefa can be identified, in 
virtue of the regular arrangement of elastic fibres, either longitudi
nally or circularly. rrhe nodule is sunounded by a ,rnll-define<l cap
sule, w}iich t:011tain•s regularly arranged and distributed elastic fibres, 
and fibrillar connective tissue, the thicker fibres are on the outside of 
the nodule. 

With berlin blue there is a characteristic appearance of haerno
siclerin granules having a linear arrangement along the blood-vessels 
in the liver substance and in the nodule. 

Eidney.-Signs of haemoglobinaemia, but marred by putrefac
tive changes. 

Lymph Gland.-Good deal of blood in the sinuses, especially in 
the cortical portion. 

Myocardium.-A few sarcosporidia present. 

BOVINE 1032: SPECIMEN 7852. 

History.-21.4.25, splenectomized; 26.4.25, relapse of piroplas
mosis and subsequently anaplasnlO'sis; 20.3.25, dies of piroplasmosis 
when exposed to natural infection. 

Post-mortem.-Hed and white ox, full mouth. General anaemia; 
general icterus; haemoglobinaemia; haemoglobinuria; enlargement of 
lymphatic glands, some with pigmentation, ancl hyperaemia; haernal 
lymph glancls more prominent than usual; adiposity; multiple 
necrosis of adipose tissue, e.g. fat capsule of the kidney; absence of 
spleen; pigmentation and degeneration of kidneys; hydroperirnnlium. 

Liuer.-Enlargecl; edges thickened; reddish brown; multiple <lark 
reddish purple nodular-like formations; although irregular in outline 
they are well circumscribed. In places some of them are confluent; 
some nodules show up on the parietal surface, othern on the visceral 
surface. The liver on section also shows nodules in the substance. 
They are of a homogeneous nature, and protrude above the cut surface 
of the liver substance. Rest of liver substance on section is light 
reddish-brmrn in colour, and show8 well-marked bile stasi•R in the 
periphery of the lobule; consistence not reduced. Acute catarrhal 
enteritis; localized ossification in media of aorta. 

Cause of Death .-Acute piroplasmosis. 

JI icroscopical Appearances. 

/,i1.:er.-Bile canalic:uli in the periphery of the lobules distended 
with bile; the nodules shmv a system of thin-walled spaces containing 
a large amount of blood. In the delicate connective tissue stroma 
between these spaces are large phagocytes containing a oTairnlar 
brownish-yellow pigment. Good many lymphocytes present~ but no 
well-defined follicles seen. In some sections the lymphocytes are more 

591 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



NOD"FLES IN THE LIVER AFTER SPLENECTO:\IY. 

prominent and occur in masses. 1Vith berlin blue stain a large 
numher of the phagocytes show the presence of haemosiderin, whereas 
a good number of them reveal a dark brown granular pigment. 

The nodule occupies an area which is equivalent to several 
lobules. 11 he capsule of the nodule is fairly thin and infiltrated with 
numerorn; round cells and ervthrocvtes wbjcl1 seem to run into the 
c-entral mmss without any definite e~ndothelial or other lining to the 
capsule. 

Lymph Gland.-In some of the sinuses red cells and neutrophiles. 
J.,1m,q .-Capillary network filled with neutrophiles; alveoli slww 

a very slight mixed 1meumonia, but mainly catarrhal; there is fairly 
extensive haernosi<lerosis in the lung- tissue. 

/{idne,11s.-Tuhules and glomeruli contain a homogeneous pink 
staining substance. 

Pancreas.-In between the acini here and there larµ;e masses of 
adipose tissue. (N.B.-The changes in the pancreas and the £at 
necrosis observed in various partis of the abdominal cavity will be 
<lealt with in a separate paper.) 

BOVIXE 894: SPECDIE.K 8055. 

Histor,11.-17.3.25, splenectomized, followed by relapse of ana
plasmosis; 21.5.28, died of piroplasmosis when exposed to natural 
infection. 

Post-mortem, .. -About four years; condition £air. Oedema of the 
lungs; degeneration myocardium; hoemoglobinaemia; haemoglobi
nuria; general pigmentation, due to trypan-blue injection; absence of 
spleen (splenectomized). 

Liver.-Markedly swollen; on the surface several bright dark red 
mulherrY-like nodules eau he made out, well circumsrcibed and easily 
differentiated from the brown liver tissue. rrhese nodules are about 
1 to 2 cm. in diameter, and also occur in the substance of the liver 
ti:-;,sue. rrhe liver lobules show yellow-brown pigmentation in the 
periphery. The consistence of the liver is reduced and it is more 
friable. 

Cause of lJeath.--Acute piroplasmosis. 

Jlirroscopical ~4-ppearances. 

Livet.-Uood deal of bloud and cellular elements in the intra
lobular capillaries. They appear widened and the columns of liver 
cells atrophied. The periphery of the lobules also show a good deal of 
cellul::G· infiltration. Rome lobules is how the presence of a good deal of 
fat, whereas in a limited nurn her of lobules there is a slight necrosis 
aftecting- a limited number of liver cells around the central vein. 
Faidy well-marked haemosi<lerosis associated with the stern cells. 
In places Glisson's capsule shows the accumulation of round cells. 

In the nodule there is a system of blood-vessels arnl associatecl 
\Yith its \Yalls are reticulo-endothelial cells showing well-marked hae
mosiderosis. There i-s also a good cleal of yellmY-brown gTanular pig
ment present. Some of the sections of the nodules seen in the li-ver 
show lymphoid tissue collected into well-circumscribed follicles. In 
some nodules three to four such follicles can be identified. 
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Kidneys.-Haemoglobinaemia and haemosiderosis. 
Myocardium.-A number of sarcosp,oridia seen and fairly well

marked fatty changes present. 
Lymph Gland.-N ote the hoarding of trypan-blue granules 

associated with the retieulo-endothelial cells. 
Lun,qs.-Hyperaemia and oedema, and fairly extensive haemo

siderosis. 
Bone ~Marrow in Rib.-Sections not very satisfactory, but no 

formation of lymphoid follicles detected. 

SHEEP 10944: SPECIMEN 7765. 

History.-11.5.25, splenectomized; 16.i.25, relapse of anaplas
mosis; 21.2.28, died unexpectedly in tar application experiment. 

Post-mortern.-General adiposity; multiple fat necrosis; extra
vasations and petechiae epicardium; degenerative changes in kidneys; 
absence of spleen (splenectomized). 

Liver.-Enlarged, 'Slight yellow-grey colour, a few dark reddish 
areas present in the parietal surface of the liver. On section these 
are found to extend into the substance of the liver and are about 2 mm. 
in diameter; rest of the liver substance is soft and friable; lobulation 
distinct. A very few of these dark-red nodules present in the liver 
sub'Stance. 

Cause of Death.-Extensive fatty changes in the liver, probably 
sequel to application of tar to the skin. 

Jhcroscopical .llppearances. 

Li1,,er.-Here and there associated with Glisson's capsule are a 
few well-circumscribed nodules, made up of a delicate connective 
tissue ,stroma and a large amount of blood, ·which lie in endothelial 
lined channels. Interspersed in this stroma are large cells which 
contain a hrmYnish granular pigment in clmders. Here and there 
in this nodule well-developefl lymphoid follicles can be made out. 
The pigment referred to above is haernosiderin and is present in large 
amount•s. In the liver tissue itself, there is a very little haemosiderin 
present in a fe·w lobules smTomHling· the nodule, whereas the rest of 
the liver tissue shows no pigrnent. rrhe haemosiderin in the nodule is 
in the form ,of blobs. With the Giem.sa stain these cells, ·with 
pigment, embedded in the stroma of the nodule, resemble stern cells, 
and in them the remains of ervthrocvtes can definitelv be made out in 
all stages of disintegration, £lorn re~ently phagocyte<l erythrocytes of 
the usual size to mere pigment granules. The rest of the liver tissue 
shmvs a certain amount of fatty infiltration. 

l{idne.!Js.-Fairly extensive fatty infiltration, e'Specially in the 
tubules of the cortex. 

Jlyocardiu.m.-Shov1s a moderate amount of fatty infiltration. 
Pancreas.-No changes seen. 
Lymphatic Gland.-8light a"!'ltbracosis and hyperaemia. 
Lungs.:.._Here arnl there in the aheolar ·walls are dark greyish-

brown pigment marsses (tar). 
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SHKEP 8428: SPECIMEN 8231. 

lhstory .-3. 7 .24, splenectomized; 11. 7.24, relaP'se of anaplas
mosis; 19. 7 .28, killed, no signs of ill-health. A few Gonderia in the 
blood. 

Post-mortem.-19.1.28, merino hamel, aged, condition good; 
aspirated blood in both lungs; multiple haemo-lymphoid-like nodules 
in the liver and associated with the capsule, where they appear as 
reddish-purple circumscribed areas, varying in isize from a pin's head 
to those about 1 cm. in diameter; the,v have a fleshy appearance and 
are raised above the cut surface of the liver substance. These nodules 
reveal in their substance lymphoid follicles as greyish-·white trans
parent circumiscribed masses. 'I1heir number varied according to the 
size of the nodule. In the smaller ones only one follicle could he 
identified; absence of the spleen; adiposity. 

Cause of Death .-Killed in order to ascertain ·whether the above
described nodules were present in a clinically healthy animal. 

iliicroscopical A.ppearances. 
Liver.-,Vith sudan III numerous small droplets are seen evenly 

disper,sed over the whole section; in the intralohular vessels the 
reticulo-endothelial cells stand out more prominently as bluish 
streaks. 'l1he contour of the lobules is not regular, due to the accumu
lation of cellular elem,ents, mainly of the lymphoid type, in Glisson's 
capsule. 'I1here is no proliferation of bile-duct epithelium. In places 
ihese cell accumulation•s in Glisson's capsule assume the character 
and dimensions of lymphoid follicles. 

In the nodules seen, there is a system of bloocl-vessels which are 
associated ·with cellR probably of the reticulo-endothelial system. 
Theise nodules are well clefinecl, but not encapsulated. The system of 
blood-vessels is not demarcatecl from the liver substance. ,vith the 
herlin blue stain, a large amount of haemosiderin is found to he 
present in the liver cells. 'rhis is especially prominent in those rells 
near the periphery, and aliso in liver cells around the nodule where 
they stand out prominently as a fairly broa(l zone. 

Extensive haemosi(lerosis is also present in the nodule, aml seems 
to he associated with cells probably of the reticulo-endothelial type. 
In places the periphery of the nodule shows the pre,sence of a number 
of macrophag:es containing pigment. In the nodules numerous short 
narrow tubule-like rods form a sort of nehrnrk. They stain inten
sively with berlin blue. Associated with these structure; are giant cell 
formations of the foreign hocly type, which are arrangecl in the form 
of a circle, surrounded by round cells. "\Vith Giemsa these rods 
stain light green, and give the impression that they are made up of 
" degenerated " tissue fibres. 

Y ery characteristic in these liver nodules are the formations of 
lymphoi~l follicles, each with a germinal centre. 'I1hese follicles can 
in no ·way he distinguished from those obiserved in haemo-lymph 
glands. 'rliese follicles are in no ·way associated with a haemosiderosis. 

J{idney.-Here and there the convoluted tubules show a granular 
haemosiderosis in the epithelium. 
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/,un_q.-In places the rnpillaries eontain a goocl deal of blood. 
There is, associated with the capillary "·alls, a ,,·ell-marked haemo
sidernsis. 

JI yocardiu m, Central 1.Yen:wus, Tonuue, Adrenal __ y; o specific 
changes seen. 

Hone .Marrow.-Note the diaracteristic formation of definite lvm
phoicl follicles, like those seen in the haemo-lyrnph gland. rrhe l;one 
nu.nTow can be distinguished from the latter, however, by the presence 
of meg·akaryocytes and precursors of leucoc.vtes and erythrocytes. 

Lymph Glands I and 11.-The lymphoicl follicles are prominent, 
especially so towards the medulla. The so-called " germinal centres " 
also stand out promiueutl:v. ~ o haemosiderosis detected in the sinus 
cells. 

I I ae 1110-lymph G-land .-The distribution of follicles ancl sinuses 
containing a good deal of hlood is very similar to the nodules seen in 
the liver. Even the isolated patches of short broken rod-like 
structurns, staining intensively with herlin hlue, and referrecl to in the 
noclule-s of the liver, "·ere also detectecl in the haemo-lymph glands. 
Giant cells were also present. The distribution of haemosiderin vrns 
also more or less the same. 

GOAT 8:104: SPECDIEX 8230. 

I listory .-30.5.24, splenectomi½ed; 24.11.24, reaction of anaplas
mosis; 19.7.28, kille<l. Showed no sig·ns of ill-health. 

Post-mortem.-HJ.7.28, eo1Hlition very good; ewe; aged; adi
posity; the liver revealed tluough the capsule several discrete circum
scribed noclules, up to the si½e of a split-pea, clark red in colcnu; ahout 
half a do½en detected; they have a fleshy consistence, with a mulberry
like surface. These nodules also showed the presence of circumscribed 
transparent greyish-white lymphoid masses. 

Ca use of Death .-Killecl in order to clemonstrate the presenC'e of 
the ahove-clescrihed nodules in the liver. 

JI icrosco pfral /ippem·rrnN'S. 

Li rer.-'\V ell fonned noclules, cin·mn·.':lerihec1, and eaeh eontains 
three to four well-defined all(l developed lymphoid follicles. Smaller 
lymphoid masses are arrangecl in the form of strancls. The rest of 
the notlule is made up of a system of bloocl sinuses, but is not prnsent 
to -such large extent as the lymphoid tissue. Associated with the walls 
of the sinuses are masses of a dark yellow-brown granular pigment in 
clumps. In this case 110 other accumulations of cells seen in cmmec
tion with Glisson' R capsule. vVith the berlin hlue stain not m1wh hae
mosiderin pre-sent in the liver substanC'e, whereas the noclules reveal 
lu.wmosiclerin in the fmm of clumps. These clumps vary from a 
-conglomeration of a few granules to large masses. '\Vith the Gjemsa 
stain, well-marked aucl well-defined eryfhrophagoeytosis can he made 
out in what look like reticulo-eudot helial eells. 

llaemo-lymph Glmlll.-A few well-defined lymphoid follicles 
oceur around the periphery of the gland. A good deal of blood in 
the sinuRe•s of the medulla of the gland. 
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J{idney .-Slight hyperaemia, especially rn the medulla. :No 
haemosiderin detected. 

Jlyocardium, Tl1.1Jroids, Central .. Yervou:s SYstem, llypozJhys1·s, 
Adrenal, Tongue, und lntestines.-Ko spe<·ifie cha11ges seen. 

Lun.(Js.-Hyperaemia and haemosiderosis. 
Ly III JJli (/-land I.-,Yell-marked hrmnl granular pigmentation 

a-ssociated with the sinus cells. A large proportion of th is pigmellt is-
haemosiderin. -

Lymph (-J-lruul I !.-Same as I, except that the hoemosiderin 
appears in clumps. 

--- -----------------
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l!'IG. 1. 
Specimen No. 8055. Portion of 11ver of bovine-natural size. Note multiple 

haemo-lymphoid-like nodules seen through the capsula of the liver. 
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FIG. 2. 
Specimen No. 8055. Portion of liver of bovine-natural size. Note the multiple 

haemo-lymphoid-like nodules in the substance of the liver. 
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Fm. 3. 
Specimen No. 8186. Portion of li\·er of bovine-natural size. Note the multiple 

ltaemo-lymphoid-like nodules in the liver substance. Some of these are 
distinctly raised aboYe the level of the Jiyer tissue. 
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Frn. 4. 

Specimen ~o. 7765. Lirer of sheep (magnified 15 X). Shows the presence of 
newly-formed haemo-lymphoicl-like nodule, not demarcated frum tlte liYe r 
substance by a capsule. 

Frn. 5. 
Specimen Xo. 7765 . Liver of sheep (magnified 30 X). Sho"·s the presence of 

newly-tormed haemo-lymphoid-like 11odule , not demarcated from the lirer 
· substance by a capsule. 
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FIG. 6. 
Specimen Xo. 8230. Liver of sheep (magnified 8 X). \Yell-marked circum

scribed haemo-lymphoid-like nodule in- the liver substance, showing well
marked lymphoid follicles and strnncls of lymphoid tissue. Also note that 
the nodule is not well encapsulated in places, but projects into the liver 
substance. 

Fm. 7. 
Specimen No. 7852. Liver of bovine (magnified 8 x ). Shows a newlv-formed 

haemo-lymphoid-like nodule in the liver. Note the greyish-white lymphoid 
strands in this nodule. 
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FIG. 8. 
Specimen Xo. 8230. LiYer of sheep (magnified H) X). \Yell-marked eircum

scrihecl haemo-lymphoid-like nodule in the liver substance, sho"·ing well
markecl lymphoid follicles and strands of lymphoid tissue. 

Fm. H. 
Specimen Xo. ~230. LiYer of sheC'p (magnified l."5 x). Shows the presence of a 

well-formecl l:n11phoitl follicl 1.:i in a part of a ]memo-lymphoid nodule of the 
liver substance. Part of a li,·er is also sho"·n. It ·will be seen that the 
nodule blends with the li,-er tissue without any definite line of demarcation. 
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Fw. 10. 
Specimen No. 8231. Haemo-lymph gland of a goat (magnified 15 X). Note the 

distribution and character of the lymphoid tissue; also the rest of the 
substance of this gland. It will be seen that it resembles those haemo
lymphoid-like nodules seen in the livers of ruminants, especially in the 
case of the sheep and goat. 
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FIG. 11. 
Specimen ~ o. 8230. Li\·er of Sheep. C\Lagnified 38 X .) Note the presence of 

the haemo-lymphoid-like nodule in the substance of the liver. This shows 
the presence of three well-formed l,vmphoi<l follicl es. [n the rest of the 
nodule the presen ce of haemosiderin granules c·an be 11otecl as hlack-stained 
structures in the tissnP. This is a photograph of a section stain<'d accord
ing to the Berliner Blue method. 
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Fm. 12. 
Specimen .Ko. 8230. Liver of sheep (magnified 8:3 X). Showing presence of a 

haemo-lymphoid-like nodule. These are haemosiderin granules, and it ,vill 
be noted that they are only present in the nodule and not in the liver 
substance, which is also shown in part of the seC'tion. The nodule is 
demarcated from the liver substa11ce by a well-defined capsule. 
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Fm. 13. 
Specimen ~o. 8230. Liver of sheep (magnified 83 X). Shows part of a l1aemo

l.Ymphoid-like nodule, demarcated from liYer tissue by a fibrous <.'apsule. 
The haemo-Jymphoid-like nodule shows thf' presence of half a follide, and 
in the rest of the substance of the nodule are hlack-stained grannl('S, due 
to the presence of haemosideri n. The se(•tion was stained according to the 
Berliner Blue method. 
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FIG. 14. 
Specimen Xo. t;231. Liver of goat (magnified 1;~5 X). ~ote part of a haemo-

1,vmphoi<l nodule together with parts of two liYer lobules. The nodule is 
not demar<'ated from th<> liYer substance hY a fibrous C'apsule. In the nodule 
there is a well-formed 1.Ymphoid follicle.· ~ote the peculiar haemosiderin 
pigmentation. referred to in the text. 
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Fm. 15. 
Specimen No. 8231. Section of the hone-marrow of a rib of splenectomized 

sheep 8428. Magnified 200 X. Note the presence of a well-formed lymphoid 
nodule, of which there were many present in this section. 
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Fm. 16. 
Specimen No. 8231. Section of un haemolymph gland of splenectomized sheep 

8428. l\faguified 350 x. Stained Berlin Blue. Note the presence of the 
stained strands lying crossed. (See addendum.) 
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Fm. 17. 
Specimen No. 8231. Section of an haemolymphoid-like nodule in the liver of 

splenectornized sheep 8428. Magnified 250 X. Berliner Blue stain. Note 
the presence of the stained rods and those encirded by foreign body giant 
cells. (See addendum.) 
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15th Annual Report of the Director of Veterinary Services, 
Union of South Africa. Octobo·, 1.929. 

Are the Lesions of Jaagsiekte in Sheep of the 
Nature of a Neoplasm? 

By G. DE KUCK, 11.H.C.V.S., Dr.~le<l.Vet., n.Sc., Sub-Director 
of V eter1nary SerYices, Onderstepoort. 

T1rn pathology of ,Jaagsiekte in sheep has been studied by Mitchell 
(1915) and Cowdry (1925). Accorcling to )litchell, jaagsiekte is 
essentially a chronic catarrhal pneumonia '' ... characte1·ize<l by 
the presence of lymphoid follicles, whi,·h show a m~uked tendency to 
infiltrate the smTounding tissues . . . these may deYelop in connec
tion with the bronchi or in the interalYeolar tissue . . . there is also 
a bronclwpneumouia, interstitial fibroid changes, bronchitis, and 
perihronchitis . . . " :Mitchell found considerable variability in the 
occurrence of proliferations of the hrnuchi, ancl in a total of fifteen 
cases he described the proliferations as Yery marked in two, ,wll
marked in three, present in two, not markecl in two, not apparent in 
one, ahsent in hvo, while in the remaining three he made no comment 
regarding their presence or absenef'. 

Cow dry is of opinion that tlie 1 ungs of South African sheep, in 
a district in which jaagsiekte is appearing, differ from those of normal 
American sheep; " . the most significant difference, howeYer, 
l'.entres in the interalveolar tissue, which, in about 3:3 per cent. of 
the animals, is definitely thicke11ed beyond the range of yariatio11 in 
this direction ohservecl in American sheep ... the thickenings begin 
with engorgement of the alveolar capillaries and accumulation of 
macrophages and of lymphocytes . . . many of the macrophage:-; pass. 
into the alveolar lumina and assume the appearance of typical 
epithelioid <.'.ells .. , tliese infiltrative and exudative change:-; are 
primary to the epitl1elial proliferations, ,vhich always arise iu tissues 
modified in this way . . . " 

It is important to note that the material collected by Cmnlry 
for the study of lung tissue came from the follmviug groups of 
sheep:-

(a) Known jaagsiekte cases; 
( b) :1s sheep ,vhich died from bleeding- in the preparation of 

blue-tongue vaccine. These sheep came from a flock rn 
which jaagsjekte was occurring from time to time; 

(c) as controls, six sheep ,Yhid1 died from heart,vater. 

In order to Yerify Cowdry's statements re the changes obse1Ted 
in the interalYeolar tissue of the lungs of South African sheep, 
material from clinically healihy ~heep from various centres was 
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collected and studied. )Iitchell's reference to the part played by the 
lymphoid tissue was also considered, and the possibility that )Iitchell 
may have included under jaagsiekte cases of some other specific lung 
<lisease of sheep. 

In orcler to ohtain more information on various points raised 
by )Iitrhell and Cmnlry in their studies of jaagsiekte, the writer set 
out to investigate the follo-wing points:-

(1) Do the lungs of sheep from infected areas shmY the changes 
which Cowdry maintains constitute the primary lesions? 

(2) Can the " proliferations " of the respiratory epithelium 
he regarcled as primary and of the nature of a neoplasm r 

(3) ·what is the significance of the lymphoid " hyperplasia " 
in the lung, referred to hy :Mitchell, and was he in all 
instances <lea ling with one and the same disease? 

(1) T1rn PuDIARY LESIONS OF JAAGSIEE.TE. 

Cowdry states that of the 38 sheep "Which wne utilized for the 
preparation of blue-tongue vncc·ine, and which before death did not 
exhihit noticeable symptoms of jaagsiekte, four at autopsy showed 
<listinct lesions charaderjze<l by variable degrees of epithelial 
proliferation. Y ery distinct differences "Were noted by him hehrnen 
the pulmonary tissue from the sheep in the middle west of America, 
and that from the Routh African sheep, themselves apparently free 
from the disease, hut coming from flocks in ,d1ic-h the disease was 
certainly enzootic. The changes in the lungs of the South African 
sheep centre in the interalveolar tissue referred to above. 

l t should he pointe<l out that it is not correct to conclude that 
the 38 South African sheep, amongst which Cowdry found lesions in 
1:3, came from the same flock. ])uring the perio<l that these specimens 
were collected hy Ccnnlry at Ornlerstepoort, a hout 2,000 shee1> passed 
through the Institution for the preparation of blue-tongue vaccine, 
and these sheep <lid not all come from the same farm. They 
urnlouhteclly came from different flocks, in some of which jaagsiekte 
was prohahly present, while in others the disease was not occurring 
at all. ~Ioreover, it should he remembered that these sheep from 
vd1ich Cmnlry collected specimens were not cliniC'ally healthy, but 
showed reactions of hlue-togne, and were acci<lentally hlecl to death 
for vaccine purposes. 

A larg'e number of lungs "·ere collected by the writer from 
clinically healthy sheep. Home of these came from known jaagsiekte 
areas (e.g. Tweespruit), while otht1 rs wel'e from centres where ,iaag
siekte had not yet been <liagnosed. 

Lung specimens from clinicall;v healthy sheep from the following 
centres were studiecl: -

CaJJC Province .-Tarkastad (7123); Colesherg (712H, 7131, 
i'l:12) ; Rteynsburg (7127); Cracloek (7128); Kimberle;\· 
(7129). 

Oran,qe F1·ee State.-Lindley (7122); "\Vinburg (7125); Twee
spruit (7398, 740H, 7424, 7488, 751G, 8091, 810H, 8183, 
8319, s:1s2, 8454, 8561). 

Transiwal.-Potchefstroom (7121); Standerton (7130); Yolks
rust (7516). 
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A large number of lung specimens from Onderstepoort sheep 
returned from Tweespruit and killed at the I>retoria Abattoir were 
also examined. 

The lungs in all animals, killed by cutting the throat, showed the 
blood-vessels in the alveolar walls to contain a large amount of blood. 
Aspirated blood was usually present in some of the alveoli. It was 
found that this filling of the capilaries ·with blood, sometimes to a 
marked extent, also occuned in clinically healthy horses, dogs, 
bovines, etc., killed for the purpose of collecting specimens for 
histology. It will be very difficult in some of these sections to say 
whether the hyperaemia was actually due to disease or not. From 
these remarks it will be realized that the local congestion of the 
alveolar capillaries as a first stage in the formation of primary lesions. 
could not he stressed to the extent as accepted by Cmvdry. 

The interalveolar infiltrations ,vith macrophages arnl lympho
cytes, and the penetration of the former in large numbers into the 
alYeolar lumina, could not be substantiated in the lung sections of 
clinically healthy sheep from known infected areas. X othing 
comparable with the photographs occurring in Cow dry' s paper was 
observed in the writer's sections. 

It wou'ld appear, therefore, that the papillifmm proliferations, so 
characteristic of jaagsiekte, arc no1 associated with the "primary 
le.sions ~, as described by Cowdry. The writer managed to obtain cases 
of jaagsiekte in such early stages where proliferation had occurred 
without the presence of the infiltration of the interalveolar tissue 
with macrophages and lymphocytes. 

~fore detailed information and discussion of these early 
proliferations seen in jaagsiekte will be given. rrhe conclusion 
arrived at by the writer was that these proliferations were 
undoubtedly of the nature of a neoplasm. This ·was most 
characteristically borne out in three sheep with definite jaagsiekte 
proliferations, i.e. adenomata, which caused no sign of ill-health, 
and in which there was no complication of pneumonia. 

The significance of the presence of foreign matter seen in many 
lung sections of sheep, some from probable non-jaagsiekte centres, is 
being further investigated. ~I.1he presence of cells with sudan III 
stained granules, associated with the alveolar walls, should be men
tioned here. It was present in almost every lung examined. In 
some instances as many as 20 such cells could be counte(l in the walls 
of a single alYeolus. 'l1he granules were more or less of a regular 
size and appearance, and their colour varied from an intense brick
red to a dark brown. According to Fried (1928), physiologic 
investigations suggest that the lungs play a role in the metabolism 
of lipoids. This question iR also being studied. 

(2) THE SIGNIFICANCE OF THE EPITHELIAL PnoLIFER~-\TIONS IN. 

,T AAGSIEiiTE. 

According to Cowdry, the first indications of irregular growth 
consist of the enlargement and multiplication of cells bordering a 
portion of the lumen of an alveolus . . . the cells may assume a 
papillomatous arrangement. That they are actually of alveolar 
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origin, an<l are not merely enlargements of the usual cubical cells 
situate<l at the point of termination of a bronchiole, was proved 
the fact was revealed that they are in continuity on all sides with 
flattened alveolar epithelium. 

In the material examined bv the ·writer the first indication of 
an alteration in the verv earlieit lesions is the linear increase of 
cubical cells, i.e. multipiication of cubical cells on the wall of the 
alveolus. rl1his leads to a bulging of the alveolus into the lumen, 
and papilliform formation. These multiplying cubical epithelial 
eells can easily be picked out in a section, and from then onwards all 
gradations can he identified to ,rnll-formed papillomatouH formations. 

The <1uestion arises ,Yhether the cuhif'al cells formed are of the 
nature or a metaplasia of tlattene<l alveolar epithelium, or a multi
plication of pre-existing cubical epithelium. With reference to this, 
various points of importance about the histology of the lung may he 
briefly refene<l to. According to Szymononicz (1921), the lining of 
the reHpiratory tissue shows the foll<rn·ing change:-, at various levels: 
bronchioles: cylindrical epithelium ,Yith cilia; hronch ioles reRpira
toriu~: epithelium rPcluced in height arnl 110 cilia present; the 
alveolar paRt-rnge, the inhmdihula (atria), ancl the alveoli possess a 
basal membrane, a capillary nehrnrk, cmmedive tissue and elastic 
fihres .... 

Aeeording to Rd1iHer (]9l(j), the ah·eoli are line<l hy large 
irregular flattened cells which form an extremely delicate layer, 
separating the hlood capillaries from the air within the ah·eol1. 
Amongst the flattened <:ells are groupR of Hmaller and thiC'ker (cubical) 
epithelial cells .... Schaffer (1922) mai11tai118 that the respiratory 
epithelium wh ic-h lines the alveoli :,;;howR in adults two types of cells: 
large thin plates ,Yithout nudei, and in between these, single or 
irslarnl-like groups of small polyhe<lrnl to cuhi('al cells ,Yith mu·lei. 

Is it, therefore, uecesRar>· to asRume a process of metaplaRia? Is 
it not more prnhahle that proliferationR affect the cubical cells in the 
ah·eolar ,Yalls refene<l to above? These are the cells in possession of 
a nucleus and able to proliferate adively i:£ :-;;timulated. Sections 
have been studied in whieh these papilliform formations alRo affect 
bronchioles. ThiR epithelium then assume:,;; a columnar appearance 
without <'ilia (see figures). 1Ve therefore agree ,Yith Cowdry, viz., 
that the hronehiolar epithelium also contributes to these adenoma-like 
formations, ,Yhic-h ma:v sometimes assume large dimenRions. 

I◄'rom the material studied, it would, however, appear that the 
majority of prolirerations arise horn alveolar epithelium. These 
papilliform formations grow and fill up the spaee made up of alveolar 
passage, atria, and alveoli. In this ,my multiple circunrncribed 
nodules are set up. Each assumes a more or less regular circum
scribed appearance, <leveloping and growing into a lobule of the 
lung. 

In the earl>· cases, nodules, i.e. aclenomata, in various stages of 
development f'ould he identified. A numher of these noduleR may 
become ('onfluent and in this way form larger noduleR (see figures). 
The lung tissue may become RO changed h.v these developing adeno
mata that it almost resembles, as Co"~dry c-onten<ls, mammal';\' gland 
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adenoma. The ol(ler jaagsiekte lesions may he associated ·with the 
presenee of a good deal of stroma together ·with lymphocytes and 
histioc)·tes. 

The plaque-like masses of growing eells attached to the inner 
wall of a bronchiole, <lescribed by Uowdry, have also been seen in the 
8ections studied by the writer. In the mamma and ovary pure 
epithelial folds are formed without the presence of connective tissue 
in the:-;e sprouts. In the material studied b~r the ·writer, there ·was 
no evidence of metastasis in any of the other organs or tissues. 

These a<lenomata may become associated with an acute catanhal 
pneumonia (e.g. majority of the Tweespruit cases), to which the 
animal succumbs. A number of cases become complicated \Yith an 
extensive duonic catarrhal pneumonia and fibrosis. This proeess 
usually invades the lung substance from the ventral to the dorsal 
aspect. ,Taagsiek:te foci make their appearance in the lung tissue as 
transparent, greyish ~.-d1ite, 1'ircumscrihe<l nodules, almost resembling 
l~'mphoid follicles. These nodules increase in nurnher and size, and 
together "·ith the pneumonia and indurations, which follow ns com
plications, form firm, dense, very re:-;istant greyish-white consolidated 
portions. In these the typical jaagsiekte foci can still he identifie(l 
,Yith the nakecl eye. Usuall~· at post-mortem hrngs are encountered 
in ,Yhich two-thinls of the lung, i.e. in its ventral aspect, has been 
converted into a consolidated mass, whereas in the clorRal part isolated 
jaagsiekte nodules <',lll still be iclentifie<l in the lung tissue not much 
altered. These no<lules are more frequent close to the consoliclated 
portions. Above these consolidatecl portions the hest material to 
demonstrate jaagsiekte foci should he selected. 111 a few instances 
necrnsis and ahsC'ess formation \Yere present in the cmrnolidated parts. 
Sometimes these lung leRions hecome further complicated h.v a 
loealizecl adhesive pun1lent pleuritis. 

In the majority of caRes studied hy the writer the presence of 
the lymphoid cell aceumulations, referrecl to by 1litehell, \Yas not 
-en<.·ouutered. This will he more fully refened to l>elow. 

The proliferntions which are so atypical in stnwhue invade the 
apparent!~· normal tissue so extenRively and um'eRtrictedly without 
hope of regression that it ,nrnld seem most appropriate to ascertain 
the view that they are true neoplasms, which are complicat~d hy a 
terminal pneumonia. This ,vcml<l harmonize with the apparent 
ahsenC'e of a <lirect rnusal 01·g·anism in the lesion. If the tumour 
theory is correct, \Ye would naturallv look for Rome condition whif'h 
woulcl f..wour tumour formation. ]); Kock (192D) fullv dis('usses the 
hereditary aspect of this question. · 

The writer had some difficult>' in classifying these jaagsiekte 
neoplasms, ,Yhich closely resemble the pictureR given by 11urph)· 
and 8turm ( 1925). .....-\.('cording to them, tumours in the I ungs of mice 
occur as small ,Yhite nodules, either single or multiple. The nodules 
are pearl~· white, varying in Rize from 1 to 4 mm. in diameter. As 
many as fifteen tumours were found in the lungs of one animal. 
Acconling to these authors, the cells making up the tomours are 
fairly large, cubical or ovoid in Rhape, usually lying in a single 
laver on either Ride of a shred of Rhoma . there is Rome variation 
in. the densit~· of the tumour and in the amount of the stroma, hut 
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the general histologic type is uniform . . . as a rule the hunours are 
sharply demarcated from the smTom1<ling lung tissue ... the 
grmvths are identical in structure with those described as primary 
tumours of the lung in mice ... they have been Yariously designated 
as adeno-carcinoma, papillary cyst-adenoma, adenoma ... however, 
judging by the descriptions and published illustrations, there is but 
little variation amongst them, and they unquestionably represent a 
distinct type of epithelial tumour. 

According to Borst (1922), the nearest approach to the lung 
tumours obserYecl in jaagsiekte are those cystoma-ovarii papillarn 
( described by him ou page 330), especia1ly as regards the microscopical 
picture, viz., complex labyrinth, best seen in a section through a 
cauliflower . . . the epithelial eolumns are seen in rich beautiful 
folds ... the epithelium everywhere fonus a simple layer of cubical 
or cylindrical cells. 

From the above notes, and in view of the complete absence of 
metastasis in jaagsiekte, and the way in which the neoplasms are 
demarcated from the lung tissue, and in which epithelium and 
connective tissue harmonize, the writer is inclined to regard these 
neoplasms in jaagsiekte as of the nature of multiple papilliform cyst
adenomata. 

(3) rrrrn SIGNIFICANCE 01~ THE LY~fPHOilJ HYPERPLASIA AND OTHER 

PROLIFERATIVE CHANGES IN THE LUNGS O:F SHEEP . 

..As pointed out above, )Iitchell observed, in cases of jaagsiekte 
studied by him, nodules of lymphoid origin disseminated through the 
affected portions of the lung parenchyrna, and occurring chiefly in 
connection with the hronehi, hut also found isolated in the alveolar 
network. On the other hand, the epithelial proliferations did not 
occur regularly in the cases studied by him. He states that in some 
of the sections examined a condition was noted in ,d1ich it ,vould 
appear that proliferation of the lmmchi had taken place ... groups 
of sma11 bronchial tubes could he seen cut across, each having a thin 
fibrous wall ... this appearance may, howeYer, be due to the section 
of a Yery much hypertrophied mucous membrane . 

..A careful examination of the lungs of a number of clinically 
healthy sheep ,YaR made, and it ·was characterized by the almost 
complete absence of lymphoid tiRsue in the lung. Only now and then 
a cross-section was obtained of a lymphoid follicle associated with a 
small bronchus or bronchiole. 

In the gTeat majority of lungs from 1rw·eespruif sheep, affected 
with jaagsiekte, there was also a complete absence of lymphoid tissue. 
In a few cases a moderate numher of l~·mphoid " infiltrations " was
seen, besides the typical jaagsiekte lesions. 

On the other hand, in a number of cases from the Experiment 
Station at Graaff-Heinet, lesions were identified which resembled 
those described by )fitchell, viz., (a) an extensive accumulation of 
round cells, chiefly of the lymphoid series; (b) an atypical prolifera
tion of bronchiolar epithelium, i.e. not similar to those proliferations 
seen in the jnagsiekte sheep; (c) chronic catanhal pneumonia, and 
the presence of giant cell formations in the exudates, present in the 
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lumina of the alveoli (see :figure). In one case some of the sections 
revealed a number of lymphoid nodules, some of these showing two 
and three germinal centres (see :figure). The probability, therefore, 
is that in South Africa 'We may be dealing with two specific lung 
diseases ,of sheep. 

(i) The one described by }Iitchell, and of which the ·writer also 
obtained cases from the Graaff-Reinet Experiment Station, i.e. a 
lung disease characterized by lymphoid " infiltrations " or " hyper
plasia " ( ?), apparent proliferative changes of the epithelium in 
places, and an indurative chronic catarrhal pneumonia. In the 
Graaff-Heinet cases in some exudates giant cell formations vrnre 
present. Probably it is this disease that ~Iitehell ·was able to transmit 
so readily. rrhat typical jaagsiekte adenomatous lesions may have 
been present in some of his in-contact experimental cases has been 
shown by De Kock to be most likely, due to the fact that some of the 
sheep may have had lesions of jaagsiekte, seeing that they came from 
a jaagsiekte-infected area (Middelhurg, Cape). 

(ii) ,Taagsiekte in sheep characterized by the formation in the 
lung of multjple papillifonn eyst-adernnua, complicated hy a terminal 
acute or chronic catarrhal pneumonia. 

It ·would appear that the progressive pneumonia in sheep of 
Montana very closely resembles the disease described by :Mitchell. 
~Iarnh (1922) in his studies found that the principal change is the 
infiltration of the walls of the alveoli ,vith small mononuclear cells 
and a similar peribronchial and perivaseular infiltration ... in 
places the infiltration is so extensive that the lumina of the alveoli 
are completely obliterated ... ju the conso1idatPd portions of the 
lung there were found sonie places where the epithelial cells of a group 
of alveoli had changed to a cuboidal type, giving the appearance of 
cross-sections of a rna8s of bronchioles . . . giant cell formation is 
found in the cellular exudate in some cases. 

In comparing lfontana disease of sheep to jaagsiekte Cowdry 
maintains that the epithelial proliferation is usually less pronounced 
and respm bles more a benign hyperplasia . . . the growth is 
distinctly less invasive and less neoplastic in appearance. Cowdry 
thinks that it woulcl he difficult, through microscopic examination 
alone, to distinguish the lesions of l\IcFadyean's (1920) cases of 
verminous pneumonia from jaagsiekte. It would, however, appear 
that the lesions described by )IcFad:vean are again different to those 
cases studied by Mitchell, especially in respect of the following 
changes: - ... (a) complete desquamation so that in some alveoli 
not a single epithelial cell remains in connection ,vith the wall ... 
(b) alterations of special interest are those which entirely transform 
the appearance of the alveolar epithelium, and thereby the aspect of 
the whole lung ... i.e. alveolar epithelium has been renewed and 
the cells, instead of having the normal squamous or endothelial 
form, have assumed a plump cubical shape . . . in three or four 
air-cells there is an incomplete lining of cubical cells and in another 
portion of the lung the air-cells a11d infundibula have acquired a 
complete lining of similar cells ... (c) in more advanced stages 
there is the transformation of the alveolar epithelium in certain parts, 
where it assumes a high columnar form, and this change has been 
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accompanied by a multiplication which found a relief in the fornrnnon 
of ridges or villus-like growths projecting into the alveolar space . . . 
a productive process appears to have been going on in the mucous 
membrane leading to the development of ingrowths resembling those 
formed in the bile-ducts of a rabbit's liver in coccidiosis. 

From the above notes, and the character of the lesions as shown 
in fig. 4 of 2\fcFadyean's article, it ,Yill he seen that probably a 
different process is involved in verminous pneumonia, namely, a very 
extensive desquamative catarrhal pneumonia. The productive 
changes and the formation of villus-like folds associated "·ith the 
mucous membranes are of a different nature to those seen in the 
proliferative changes in the so-called adenomata of jaagsiekte, as 
described by the writer. 

The question is now asked, whether one finds different types of 
" regeneration " or " proliferation " of respiratory epithelium in the 
lungs of sheep, viz.: --

(1) '' Regeneration " of respiratory epithelium of a " pro
ductive" nature associated with differeut forms of chronic 
inflammations. This would be exemplified in the form of 
pneumonia desC'ribed by )Iitchell, the progressive pneu
monia of sheep of )Iontana, and verminous pneumonia as 
studied by 2\IcFadyean. Kaufmann is of opinion that in 
chronic fibrous pneumonia the alveolar epithelium is often 
associated "·ith a multi plication, partly coveriug the 
interalveolar connective tist'me masses, the epithelium 
beeomes thicker, cubical to cylinclrical, and form, 
especially in olcl starnliug cases, glandular-like irregular 
proliferations, which may give a tumour-like impression 
(like the beginning of an acleno-carcinoma). The 
mechanism of grmdh here is maintained as the direct 
influence of an irritaut, which is responcled to by the 
tissues as long as the irritant continuet-i. Here the new 
grmdh occurs in, and adapts itself solely to, the organ or 
tis:mes in which the initant plays. 

(2) " Proliferation " of respiratory epithelium, which is of 
autonomous character and seen in the growth of 
neoplasms. 

It naturally becomes exceedingly difficult to draw a slunp line 
between tumour growth and certain other abnormal excessiYe localized 
hyperplasias and i11flammatory tiRsue prnliferations of similar appear
ances and hel1aviour, which stand on the border line of tumour 
growth. 

This question of regeneration in (·ounection "·ith respiratory 
epithelium has been studietl experimentally hy Young (1928). 
Extensive and varied metaplasia of the serous ernlot helium of the 
visceral pleura and hyperplasia of the pulmonary epithelium can he 
pn><luced by injecting into the pleural sac a mixture of suflan III 
arnl sodium cholate in olive oil. In furtl1er experiments 011 the 
production of hyperplasia in the alveolar epithelium of the lung of 
the rabbit, Young (HJ28) found that more active manifestations of 
increased cellular activity become apparent ... the cells lining the 
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marginal alveoli assumed a cubical form ... these results tended 
to encourage the vie-w that proliferative pneumonia ,vere dictated by 
the direct action of the bile-salts upon the parent cells. . . . 

Some of these experiments ,vere repeated on sheep by the writer. 
In one case (specimen 8773) a large circumscribed vesicle formed in 
the lung substance as a result of the injection of the sudan III-sodium 
cholate emulsion directly into the lung. The margins of the vesicle 
showed productive changes and the formation of granulation tissue. 
'l1here was an area on which there could he seen a peculiar type of 
proliferation of the epithelium which ,ms not at all of the nature of 
those observed in jaagsiekte. 

These experiments are proceeding and a further report will be 
published later 011. 

CONCLUSIONS. 

(1) The local congestion of the alveolar capillaries as a stage in 
the formation of primary lesions of jaagsiekte could not be confirmed. 
Neither could the presence of interalveolar infiltrations, etc., as 
primary lesions, he substantiated in the lung sections of clinically 
healthy South African sheep from known jaagsiekte-infected areas, 
and those still believed to be free of the disease. 

(2) Papilliform " proliferations " were identified in the verv 
early lesions of jaagsiekte, without the presence of interalveol~~ 
infiltrations. 

(3) rrhe majority of the papilliform proliferations arise from 
alveolar epithelium. Bronchiolar epithelium, however, also contri
buted to the formation of papillamatous nodules. 

( 4) In view of the structure of these pa pilliform proliferations 
and their growth without hope of regression, these growths are most 
probably true neoplasms complicated by a terminal pneumonia. 

(5) These neoplasms in jaagsiekte are probably of the nature of 
multiple papilliform cyst-adenomata. 

(6) All gradations of developing adenomata have been studied. 
The lung tissue often becomes so changed by these proliferations that 
it resembles a mammary gland adenoma very closely. 

(7) These multiple adenomata of jaagsiekte become complic'.lted, 
either with an acute or chronic pneumonia, from which the animal 
sooner or later succumbs. 

(8) The jaagsiekte nodules, together with the pneumonia and 
fibrosis, invade the lung substance from the cranio-ventral to the 
caudo-dorsal aspect. 

(9) The jaagsiekte foci of the nature of pearly white circum
scribed nodules, together with the pneumonia and fibrosis, form firm, 
dense, very resistant, greyish-white consolidations, ,vhich may involve 
the greater part of the lung. 

(10) Above the consolidated parts of the lung isolated, well cir
cumscribed jaagsiekte adenomata can always be identified. 
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(11) It is possible that in South Africa there may be two specific 
lung diseases of sheep, viz. : -

(a) a chronic indurative catarrlrnl pneumonia with lymphoid 
hyperplasias ( ?), or infiltrations ( ?), and atypical epithelial 
proliferations; and 

(b) multiple papilliform cyst-adenoma complicated by a 
terminal pneumonia. 

(12) The question of " proliferation " of respiratory epithelium, 
either associated with a chronic inflammation or a neoplasm, is 
discussed. 
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Speci-1 No. of Sheep 
men or 
No. No. of Lab. 

Report. 

3432 

4134 

4451 

4518 

4568 

4614 

4615 

4622 

4628 

L.R. 7:333 

L.R. 7563 

s. 9963 

s. 7540 

s. 9988 

L.R. 7264 

L.R. 7265 

s. 9985 

s. 10691 

Date of 
Arrival. 

J:3/12/23 

8/ 7/24 

12/10/24 

20/ 7/23 
(6-tooth) 

10/11/24 
(lamb) 

29/12/24 

29/12/24 

10/11/24 

20/12/24 

From Where. 

Belmont .......... . 

Amersfoort, Tvl.. .. . 

Bloemfontein ...... . 

Beaufort West, C.P. 

Kaffersdam, O.F.S .. 

Devon, Tv ........ . 

Devon, Tvl.. ...... . 

Taungs, C.P ....... . 

Philipstown, C.P .... 

APPENDIX. 

(a) J aagsiekte Cases. 

Date of 
Death 
and 

Cause. 

13/10/24 

25/11/24 

16/ 6/27 

7/12/25 

18/ 1/25 

Remarks. 

Specimen ......... . 

Specimen ......... . 

1 day at Lab ..... . 

About 16 months at 
Lab. 

31 months at Lab .. 

Specimen ......... . 

Specimen ......... . 

About 58 days at 
Lab. 

29 days at Lab ..... 

Pathological Histology. 

Very good case to show well-defined lesions of jaagsiekte and 
papilliform proliferations with columnar epithelium into 
lumina of bronchi. 

Well-defined jaagsiekte foci, here and there lymphoid infil
tration, some jaagsiekte foci confluent. 

Numerous disseminated jaagsiekte foci, many confluent, 
some with good deal of stroma, in places localized lymphoid 
infiltration. 

Young jaagsiekte foci to those of large dimensions with 
extensive papilliform formations, not much stroma in the 
latter, acute pneumonia also present. 

Definite circumscribed lesions of jaagsiekte, some with good 
deal of stroma, papilliform formations into lumina of 
bronchioles, note acute catarrhal pneumonia. 

Extensive confluent jaagsiekte foci, with papilliform proli
ferations, lymphoid infiltration well circumscribed, lung 
tissue itself not much involved, some proliferations into 
lumina of bronchioles. 

Extensive confluent jaagsiekte foci, embedded in lung tissue 
not much changed (the whole resembling glandular organ 
like the udder). 

Jaagsiekte foci with the stroma extensively enlarged. In 
some sections well-defined jaagsiekte foci present. No 
lung changes. 

Early well-defined jaagsiekte foci, to extensive lesions, which 
themselves are fairly well circumscribed 
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No. of Sheep 
Speci-1 or 
men Nu. of .La1. 
No. Report. 

4634 I s. 10843 

4738 s. 11092 

4650 s. 9374 
4655 L.R. 8548 

0) 4677 s. 10582 
1--:) 
1--:) 

4679 s. 11035 
4686 s. 11103 
4708 s. 11090 

4719 s. 10986 

4722 L.R. 95fi7 A. 
4736 s. 9984 

4770 L.R. 730 
4882 s. ll483 

4905 I 

AP l,EN JHX-(coNT1NU1<.m). 

(a) J aagsiekte Cwws-( eontinued). 

Date of 
Date of .Frum Where. Death Remarks. I Pathological Histology. Arrival. and I 

Cause. 
I 

20/12/24 \ Philipstown, C.P .... 14/ 1/25 25 days at Lab ..... I .Few early jaagsiekte foci to extensive foci with a good deal 
of stroma, here and there lymphoid infiltration. Large 
jaagsiekte foci also well circumscribed. 

14/ 1/25 Philipstown, C.P .... 15/ 1/25 l day at Lab ...... Early jaagsiekte foci, to extensive ones with good deal of 
stroma, embedded in lung, tissue not much changed. 

14/ 7/24 Middelburg, C.P ..... 19/ 1/25 o months at Lab ... Do. 
20/ 1/25 Liehtenburg, Tvl. ... Specimen .......... Do., plus localized lymphoid infiltration. 
19/12/24 Philipstown, C.P .... 22/ 1/25 33 days at Lab ..... Extensive jaagsiekte foci and good deal of stroma, lymphoid 

infiltration, embedded in lung with slight changes. Patches 
of acute pneumonia. 

14/ 1/25 26/ 1/25 12 days at Lab .... Multiple jaagsiekte foci in lung, tissue not much changed. 
14/ 1/25 28/ l/25 14 days at Lab ..... Jaagsiekte lesions with large amount of stroma present,. 
14/ l/25 3/ 2/25 20 days at Lab ..... Extensive jaagsiekte foci, with good deal of stroma and 

lymphoid infiltrations. In another section early jaagsiekte 
foci seen. 

14/ 1/25 4/ 2/25 21 days at Lab ..... Few definite ja.agsiekte foci complicated with necrotic foci, 
probably Preisz-nocard. 

5/ 2/25 ? Specimen .......... ,Jaagsiekte foci and acute catarrhal pneumonia (decomposed). 
10/11/24 Taungs, C.P ........ 9/ 2/25 ;3 months at Lab ... ·well-circumscribed foci of jaagsiekte in portions of lung, not 

much changed. 
26/ 2/25 Lichtenburg, Tvl.. .. Specimen ......... Extensive confluent jaagsiekte foci (like ma.mma). 

Died, - Few (about three) jaagsiekte foci in lung, not much changed. 
9/4/25, In another section some of foci show good deal of stroma. 

arsenical One portion of lung with acute catarrhal pneumonia. 
poisoning. 

- I Abattoirs, Pretoria .. I 22/ 4/25 Specimen .......... Extensive jaagsiekte foci with good deal of stroma, lymphoid 
infiltrations. 
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0:, 
~ 
i:.-J 

4!):30 
5095 

5259 
5274 

5396 
5475 
5533 

57(iH 

5790 

5795 

5812 

5841 
5844 

5915 

59(i2 

6011 

6176 

6224 

6281 

6430 

S. lHilHi 
s. 11716 

s. 5013 
L.R. 8198 

s. 14969 
S. !H55 
s. 11117 

L.R. 9396 

L.R. 9790 

L.R. 30 

s. 14312 

s. 14497 
s. 14498 

s. 12975 

L.R. 55(H 

s. 14768 

s. 14976 

s. 14627 

s. 15754 

20/ 3/25 
? 

7/ 7/22 
28/ 7/25 

9/ 7/24 
14/ 1/25 

22/ 2/26 

1/ 3/21:i 

3/ 3/21l 

14/ 1/21i 

2H/ 3/:W 
26/ 3/2(i 

31/ 8/25 

1/ 6/26 

18/ 6/2H 

17/ 8/2H 

2/ 9/2(i 

26/ 6/26 

17 /12/2(i 

Philipstown, C.l' .... 
? 

Bestersput, 0.F.S ... 
Harrismith, O.F.S .. 

Middelburg, C.P .... . 
Philipstown, C.P ... . 

Douglas, C.P ...... . 

Carnarvon, C. P .... . 

Douglas, C.P ....... . 

Philipstown, C.P ... . 

La.dybrand, 0.F.S ... 

Philipstown, C.P .... 

Steynsrust, 0.F.S ... 

Johannesburg Aba-
toirs 

De Aar, C.P ....... . 

W aterberg, Tvl.. .. . 

Umtata, Transkei .. . 

Philipstown, C.P .... 

3/ 5/25 I I½ months at Lab ... 
24/ 6/25 

23/ 7 /25 I :~ ye~rs at Lab ..... . 
Spemmen ......... . 

18/ 9/25 
8/ H/25 · 1 1:3 months at Lah .. . 

Died, !) months at Lab .. . 
31/ 10/25 

10/ 3/26 

27 / :3/2(i 
1/4/2(; 

Died, 
sequel 

dipping, 
2/5/20 

l)ead on 
arrival 

8pecimen ......... . 

Specimen ... : ..... . 

Npecimen ......... . 

2 months at Lab .... 

1 day at Lab ..... . 
Ii days at Lab ..... . 

9 months at Lab .... . 

Specimen ......... . 

Specimen ......... . 

3/ 9/26 I 1 day at Lab ...... 

21/ 9/21i I :3 months at Lah ... 

Died, I 1 dav at Lab ..... . 
18/12/2fl . 

Well-defined jaagsiekte lesions and acute pneumonia. 
Well-defined jaagsiekte foci, many with good deal of stroma, 

acute pneumonia 
Few jaagsiekte foci and acute pneumonia. 
Jaagsiekte foci, many confluent, slight lung changes, few 

lymphoic' infiltrations. 
Few jaagsiekte foci and acute pneumonia. 
Do. 
Well-defined jaagsiekte foci with acute pneumonia in whole 

section. 
Early well-circumscribed jaagsiekte foci and acute pneu

monia. 
Foci of jaagsiekte with papilliform proliferations, but not 

well defined, good deal of stroma, lymphoid infiltrations. 
Early foci of jaagsiekte with extensive acute pneumonia, 

also large jaagsiekte foci with good deal of stroma. 
Diffuse confluent foci and good deal of stroma and acute 

pneumonia., in some sections few jaagsiekte foci in normal 
lung. 

Well-defined jaagsiekte foci, some with good deal of stroma. 
Atypical jaagsiekte foci with extensive induration of the 

lung tissue. 
One jaagsiekte focus, rest acute pneumonia. In a second 

section jaagsiekte foci more pronounced, note different 
dimensions of epithelium in connection with proliferations. 
Some foci with good deal of stroma. 

Early jaagsiekte lesions in normal lung, some foci with good 
deal of stroma and columnar epithelium. 

Well-defined jaagsiekte foci, with good deal of stroma. 

Jaagf'iekte foci with good deal of stroma in acute catarrhal 
pneumonia. 

Well-circumscribed jaagsiekte foci in normal lung, some with 
columnar epithelium. 

Few well-circumscribed jaagsiekte foci with good deal of 
stroma and pneumonia in places. Lymphoid tissue with 
follicles associated with some bronchioles. 

·well-circumscribed jaagsiekte foci, some with good deal of 
stroma. Here and there acute pneumonia. 
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0) 
N) 
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Speci
men 
No. 

6440 

6552 
6668 

6901 

6927 
fi962 

fi963 

(i969 

fi974 

7038 

7104 

7215 

12:m 

No. of Sheep 
or 

No. of Lab. 
Report. 

s. 15005 

L.R.1247M. 
s. 10641 

s. 7405 

L.lt. 192fi0 
L.Jt. 11090 

L.R. 11091 

s. 17149 

s. 16344 

L.R. 14416 

L.R. 15907 

L.R. 230H5 

L.R. 23795 

Date of 
Arrival. 

8/ 9/26 

3/ 2/27 
19/12/24 

20/ 7/23 

30/ 5/27 
9/ 6/27 

9/ 6/27 

9/ 6/27 

22/ 3/27 

30/ {i/27 

7/ 7/27 

15/ 8/27 

-/ 8/27 

APPEXDIX-( CONTINUED). 

(a) ./aagsie!.-te C'ases-(coutinue<l). 

From Where. 

Philipstown, C.P ... . 

Tweespruit ........ . 
Philipstown, C.P ... . 

Beaufort West, C.P. 

Cradock, C.P ...... . 
Tweespruit, O.F.S .. . 

Tweespruit, O.F.S ... 

Philipstown, C.P .... 

Beaufort West, C.P. 

Postmasburg, O.F.S. 

Tweespruit, O.F.S .. 

Date of 
Death 
and 

Cause. 

22/12/2{; 

Killed, 
4/3/27 
Died, 

22/5/27, 
uraemic 

poisoning 

15/ 6/27 

Died, 
Ui/ (_i/27 

Remarks. 

3 months at lab ... 

Specimen ......... . 
27 months at Lab .. . 

46 months at Lab .. 

~pec~men ......... . 
Specunen ......... . 

Specimen ......... . 

(i days at Lab ..... . 

4 months at Lab .. . 

Specimen ......... . 

Specimen ......... . 

Spedmen ......... . 

Specimen ......... . 

Pathological Histology. 

Multiple early jaagsiekte foci, little pneumonia, some foci 
with good deal of stroma, some foci confluent. 

Extensive jaagsiekte foci with good deal of stroma. 
Well-defined jaagsiekte foci, some with good deal of stroma, 

in places multiple well-formed lymphoid nodules. 
Very extensive and advanced induration of the lung tissue. 

1n one section definite papilliform proliferations, like 
j aagsiekte foci. 

Well-defined early jaagsiekte foci in normal lung. 
\Yell-defined jaagsiekte foci, some with good deal of stroma, 

in places proliferations with columnar epithelium; in 
places acute pneumonia; in places induration of lung. 

Multiple jaagsiekte foci, some with good deal of stroma and 
acute catarrhal pneumonia, i.e. pneumonia definitely super
imposed on jaagsiekte foci. 

Lesions of jaagsiekte with good deal of stroma, acute pneu
monia. 

Early jaagsiekte foci, to large foci with good deal of stroma. 
lung not much changed. • 

Few well-defined isolated foci of jaagsiekte, papilliform 
proliferations into bronchioles, in normal lung. 

Early jaagsiekte foci to those with a good deal of stroma in 
normal lung, present only in places. 

,Jaagsiektc foci with good deal of stroma plus acute pneu
monia. 

\\'cll-circumscribPd jaagsiekte foci and acute pneumonia. 
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7269 s. 18262 22/ 8/27 ' Burghcrsdorp, C.P .. Killed, 1 5 days at Lab ...... Jaagsiekte foci in normal lung to confluent ones with good 
27/ 8/27 deal of stroma. Also induration of lung. 

7278 s. 17938 2/ 8/27 Tweespruit, O.F.S ... Died, 27 days at Lab ..... Early jaagsiekte foci to those showing extensive proliferations 
29/ 8/27 in normal lung, 

7292 L.R. 26281 -/ 9/27 Specimen .......... Early well-circumscribed foci in normal lung. 
7324 L.R. 27125 9/ 9/27 Specimen .......... .Few j aagsiekte foci in acute pneumonia. 
7325 L.R. 27126 9/ 9/27 Specimen .......... Do. 
7326 L.R. 27126 9/ 9/27 - ~pec~men .......... Do. 
7340 L.R. 2805:3 18/ 9/27 - Specimen .......... Jaagsiekte foci and acute pneumonia. 
7355 L.R. 29292 19/ 9/27 Specimen .......... Early jaagsiekte foci in acute pneumonia. 
7390 s. 18373 20/ 9/27 Died, 12 days at Lab ..... Young jaagsiekte foci to older ones with certain amount of 

1/10/27 stroma, lung not much altered. 
7394 s. 18372 20/ 9/27 Died, 14 days at Lab ..... Early jaagsiekte lesions to those with good deal of stroma, 

(2f months 4/10/27 with no lung changes. In another section acute pneu-
old) monia. 

7431 s. 17434 16/ 6/27 Aliwal North, C.P ... Died, 14 months at Lab .... Early well-circumscribed jaagsiekte foci to older ones in 
19/10/27 normal lung. 

7467 L.R. 36311 -/10/27 Rosendal, O.F.S .... - Specimen .......... From early jaagsiekte foci to those with good deal of stroma. 
7489 s. 18339 26/ 8/27 Tweespruit, O.F.S ... Killed, 3 months at Lab ... Early jaagsiekte foci in normal lung. 

OJ 5/11/27, 
t..:i inextnmis: Qt 

7503 s. 18371 20/ 9/27 Died, 2 months at Lab ... From one jaa,gsiekte focus in normal lung to many in normal 
12/11/27 lung. 

7509 s. 18590 11/11/27 Died, ' 2 days at Lab ...... Well-defined lesions of jaagsiekte (decomposed). 

7515 L.R. 41089 15/11/27 
13/11/27 

- Specimen .......... Well-defined foci to advanced lesions with large amount of 
stroma, in acute catarrhal pneumonia. 

7606 L.R. 46258 13/12/27 Tweespruit, O.F.S ... - Specimen .......... Multiple well-defined lesions of jaagsiekte, some with good 
deal of stroma, acute pneumonia. 

7699 L.R. 51749 4/ 2/28 - Specimen .......... Early lesions of jaagsiekte, some with good deal of stroma, 
in acute pneumonia. 

7700 L.R. 51750 4/ 2/28 - Specimen .......... \Vell-defined jaagsiekte foci and acute pneumonia. 
7701 L.R. 51751 4/ 2/28 - Specimen .......... \Vell-defined jaagsiekte foci and acute pneumonia. 
7702 L.R. 51752 4/ 2/28 

Heilbron,"o.F.S ..... 
- Specimen .......... Well-defined jaagsiekte foci and acute pneumonia. 0 

7753 s. 19482 2:3/ 1/28 Killed, Bought from Luck- \Vell-circumscribed jaagsiekte foci in extensive lung indu-
18/ 2/28 hoff, Graa,ff-Reinet ration. ti 

7781 s. 18340 26/ 8/27 Tweespruit, O.F.S ... Died, 6 months at Lah ... Multiple jaagsiekte foci to confluent ones and induration t_,:j 

26/ 2/28 of lung. ~ 
C 7799 L.R. 35550 2/ 3/28 I - Specimen .......... Jaagsiekte foci, some with good cieal of stroma and acute ~ ,_. 
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Speci
men 

7817 

7845 

7927 

7949 
7960 

7972 

7992 
8009 
8013 
80,36 
8044 

8086 
8109 
8185 
8241 

8249 

8287 

8288 

No. of Sheep 
or 

No. of Lab. 
Report. 

s. 18fi92 

s. 19607 

s. 19608 

L.R. 2009 
L.I{. 2525 

L.R. 2939 

L.R. 3090 
L.R. 4162 
L.R. 4389 
s. 19f.47 
L.R. 6554 

L.R. 9097 
L.R. 10042 
L.R. 14064 
s. 19(546 

s. 16094 

L.R. 19222 

L.R. 19223 

Date of 
Arrival. 

11_111;21 

1/ 3/28 

3/ 3/28 

-/ 4/28 
23/ 4/28 

24/ 4/28 

26/ 4/28 
2/ 5/28 
4/ 5/28 
2/ 5/28 
-/ 5/28 

6/ H/28 
13/ 6/28 
6/ 7/28 
2/ 5/28 

3/ 2/27 

7/ 8/28 

7/ 8/28 

A PPEN]HX-( CONTINUED). 

(a) J aagsiekte Cases-(continued). 

From Where. 

Vryhurg, 'b.P ...... . 
Vredefort, O.F.B ... . 
Tweespruit. . ..... . 
Ladybrand, O.F.S .. . 
Tweespruit ........ . 

N ooitgedacht, Tvl... 

Graaff-Reinet, C.P .. 

Tweespruit ........ . 

Date of 
Death 
and 

Cause. 

Killed, 
7/ 3/28 
Died, 

18/ 3/28 
l)ied, 

5/ 4/28 

14/ 5/28 

I)ied, 
23/ 7/28 

Died, 
25/ 7/28 

Sheep 
killed 

Remarks. 

4 months at Lab .. . 

17 days at Lab .... . 

1 month at Lah ... . 

Specimen ......... . 
Specimen ......... . 

Specimen ......... . 

~pec~men ......... . 
Spe01men ......... . 
Specimen ......... . 
1,2 d~ys at Lab .... . 
Spemmen ......... . 

~pec~men ......... . 
~pec~men ......... . 
Specimen ......... . 
2 months at LP.b .. . 

17 months at Lab .. 

Specimen ......... . 

Specimen ......... . 

Pathological Histology. 

Few well-circumscribed jaagsiekte foci in normal lung. 

Early jaagsiekte foci to large confluent ones and acute 
pneumonia. 

,J aagsiekte foci in acute pneumonia. 

J aagsiekte foci with good deal of stroma. 
From early foci in normal lung in some sections, to con

fluent ones with good deal of stroma. 
\Yell-circumscribed jaagsiekte foci with slight catarrhal 

pneumonia, some foci with good deal of stroma. 
Do. 
Old jaagsiekte foci. 
Jaagsiekte foci in acute pneumonia. 
Early jaagsiekte foci in acute pneumonia. 
Early jaagsiekte foci in normal lung to well-formed ones 

with good deal of stroma. 
Early jaagsiekte foci in acute pneumonia. 
A few isolated jaagsiekte foci and acute pneumonia. 
From early jaagsiekte foci to oneR with good deal of stroma. 
Early jaagsiekte foci in normal lung. 

·well-circumscribed jaagsiekte foci, some with good deal 
of stroma .. 

J aagsiekte foci, some with good deal of stroma in normal 
lung, papilliform formations into bronchioles. 

From early jaagsiektc foci in normal lung. 

t'-1 
trl 
<fJ_ 
H 
0 z 
<fJ_ 

0 
rrj 

"'" ;;... 
;;... 
Q 
<fJ_ 
H 
trl 
~ 
>-3 
trl 
H 
'7, 
<fJ_ 

~ 
tr1 
tr1 
'"C 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



1-:. 

0:, 
I',!) -, 

82!!0 I 8. 

8:H>2 I S. 

21:rn5 7 / 8/28 ••.•••• • 1 Killed, 11 da.y at Lah ..... . 
8/ 8/28 

17M0 15/ G/27 Philipr-;town, C.P.... J)ie<l, 2 monthr-; at Lah ... 
sequel 

8:390 
840!! 

8440 
8485 

85!l2 

85n2 

8fi45 

87n--t-
8750 

879fi 

882:l 

4480 
4853 

5759 

L.R. 26511 
L.R. 27229 

L.R. 28525 
s. l!l643 

L.R. :l4740 

L.H. !l74!l3 

s. 21840 

L.H. 50786 
8. 145!H 

s. 15699 

8. 14524 

s. !!876 
s. 11638 

File 
12.20/1926 

8/ 9/28 
12/ 9 28 

19 • t); 28 
!30; 4 28 

!l 10 28 

18 10 28 

25; JO/ 28 

Twcespruit ........ . 
Graaff- Rein et.. .... . 

TwePspruit ........ . 
Petrusburg, C.P .... . 

Kinross, Tv I.. ..... . 

TwPPspruit ........ . 

Kinross, Tvl. ...... . 

27; 12;28 I Graaff-Reinet ...... . 
,T aagsiekk Lab. Nhcep 

Exp. S. at Tweespruit. 
3208 

,TaagsiektPI Laboratory 

I E~p:_.8.1 .Hnh 

I 24 !)/ 24 
l n' · 3 25 ' K rngersdorp ...... . 

Montana, U.S.A .... 

<lipping, 
25/ 8/28 

Died, 
27/ 9_/28 

Died. 
21; 11/28 

Killed, 
Abattoirs, 
Pretoria, 
20/12; 28 

Killed, 
Abattoirs, 
Pretoria, 

;3 L28 
30; 9/24 
:n 3 25 

Specimen ......... . 
Specimen ......... . 

Specimen ......... . 
5 months at Lah .. . 

Specimen ......... . 

Spe('imen ......... . 

28 days at Lab .... . 

Specimen ......... . 

H days at Lab ..... . 
rn days at Lah .... . 

Multiple jaagsiekte foci, from ea.rly lesions in normal lung 
to confluent ones. 

,Taagsiekte foci in all stages, and acute pneumonia. 

Well-circumscribed jaagsiekte foci in acute pneumonia. 
.From early jaagsiekte foci in normal lung to some with 

many papilliform formations and good deal of stroma. 
Well-defined jaagsiekte foci in all stages, in acute pneumonia. 
From early jaagsiekte foci to well-formed nodules in normal 

lung. 
From early jaagsiekte foci to well-formed ones in normal 

lung. 
Early jaagsiekte foci in normal lung to well-formed ones in 

acute pneumonia. 
From early jaagsickte foci in normal lung to well-formed 

ones which are confluent. 
Do. 
Well-circumscribed jaagsiekte foci, some with good deal of 

stroma and lymphoid infiltrations here and there. Lung 
tissue well defined. 

A localized Preisz-nocard infection together with a few 
well-defined jaagsiekte foci. . 

Only one jaagsiekte focus detected, papilliform proliferation:,; 
with a fair amount of stroma, a few bronchioles, howev<>r, 
show papilliform formations into the lumina. 

:\Iultiple lymphoid follicles in lung. 
Extensive induration of lungs with proliferations of epi

thelium, of the nature of loops, in the new connective 
tissue. Also lymphoid infiltrations here and there. ln 
places nature of a chronic peribronchitis. 

Distinct but irregular proliferations of epithelium, not 
adenoma-like, but associated with a chronic indurative 
pneumonia. Note the columnar nature of the epithelium 
of these proliferations throughout, and note the eosino
philic infiltration in the stroma. These proliferations do 
not occur regularly throughout the section as in jaag
siekte. Lymphoid infiltrations in places. 

~ 
t1 
trJ 

~ 
0 
0 
~ 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



~ 
~ 
00 

Speci- I No. of Sh eep 
nen or 
~o. No of Lab. 

Report. 

7488 L.R. 37677 
7516 L.R. 41090 
8091 L.R. 973:J 

8286 L.R. 19222 

8298 s. 16703 

8387 s. 19642 

8419 s. 19f:i40 

8439 L.R. 28534 

8527 s. 21645 

8537 s. 21647 

Date of 
Arrival. 

-----
I 

5/11; :l7 
15.! 11/27 
8; 6/28 

71 8/28 

17; 5/27 

30 4 28 

30/ 4, 28 

19/ 9/28 

7,i 9;28 

7; 9/28 

APPEN]>IX-( CONTlNlTED). 

(a) J a11vsiekte Cases-( continued). 

Dat Date of 
Death 

From Where. and Remarks. 
Cause 

r 

I 
Tweespruit. . . . . . . . . i - ~pcc~men .......... 

........ ~pcc~mcn .......... 

........ Speennen .......... 

G raaff-Rcinct Exp. - Specimens from ;3 
Station, C.P. sheep all similar in 

appearance 

Laboratory ......... Died, -
7/8/28, 

Bloemfontein, 0.1◄'.S. 
tar expt. 

Died, About 5 months at 
13. · 9,28 Lab. 

Petrus burg ......... Died, --
1:31 9/28 

Graaff-Reinct Expt. 
Station, C.P. 

- Specimen .......... 

Died, -
5/10/28 
9/10/28 -

Pathological Histology. 

tis and peribronchiolitis. 

ns of bronchiolar epithelium, not jaagsiekte. 
o collapse of lung in places. 
ymphoid hyperplasia in some sections, some not 
d with bronchioles. In other sections apparent 
ion of bronchiolar (columnar) epithelium with 
of the lung tissue. No lesions of typical jaag-

ymphoi<l nodules associated with bronchioles. 

arrhal pneumonia with lymphoid infiltrations and 
nee of foreign body giant cells in the exudates 
mina of alYeoli. 
nduratioh of lung with epithelial proliferations, 
rm of loops, not like jaagsiekte, but like those 
l with a chronic inflammation, also lymphoid 
ns here and there. 
neumonia, here and there with slight induration 
lhoid infiltrations. 
rrhal pneumonia. 

ndurntion with a good deal of lymphocytes in 
ulation tissue, disseminated irregular epithelial 
ions probalily associated with a chronic pneu-
the lungs. 

t" 
tTj 
ifJ 
~ 

0 
~ 
ifJ 

~ 
""" ... ... 
Q 
!f1 

"'" ~ 
~ ,., 
t'rj 

'""' '.I, 

ifJ 
~ 
~ 
tT1 
1-'d 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



~ 
Nl 
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8621 
8665 

8765 
8797 

s. 21806 
s. 21646 

L.R. 50787 
s. 15977 

7/ 9/28 Graaff-Reinet Expt. 
Station, C.P. 

Jaagsiekt~' Exp.· S. 
3208 

1

14/11;28 
Died, 

29/~/28 

Killed, 
Abattoirs, 
Pretoria, 
3/1/29 

Lung worm P-xpt .... 

Specimen ......... . 

Catarrhal pneumonia with indurative changes here and there. 
Same as for 8537. 

Slight increase of connective tissue in the septa. 
Bronchioles with broadened epithelium and their walls 

infiltrated with lymphoid cells. Places of collapse. In 
places no changes in lung, and in others granulation 
tissue with Langhanse-like giant cells 

C) 

1::1 
t"l 

:,: 
0 
(j 

pl 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



LESIONS OF J..\..\GSIEl{TE I:\" SHEEP. 

"' 
t 

-· • i::f t ;--- --
/ ~ 1,·,l~.~ -~ 
Ji!' 

.? 

FIG. 1. 
Specimen No. 70~~8. l,nng of sheep. Jaagsiekte. (Jlagnified 7 x .) Several 

young disseminated J aagsiekte foci, and one well-formed lesion. Note also 
papilliform proliferation into a bronchiole. Rest of the lung substance 
shows practically no changes. 

Fm. 2. 
Specinrnn No. 7038. Lung of sheep. _J aagsiekte. (.Jiagnified 7 x .) Several 

young disseminated J aagsiekte foci, and one well-formed lesion. 
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G. DE IWCIL 

FIG. 3. 
Specimen No. 7583. Lung of sheep. Jaagsiekte. ()lagnifie<l 20 X.) Note the 

presence of two well-formed adenomata in more or less normal lung. 

Fm. 4. 
Specimen No. 7431. Lung of sheep. Jaagsiekte. ()Iagnified 170 X.) Shows a 

well-formed proliferation in an early J aagsiekte focus. 
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LESIONS OF JAAGSIEKTE IN SHEEP. 

FIG. 5. 
Specimen No. 7038. Lung of sheep. Jaagsiekte. (Magnified 30 X .) Note 

early lesions of J aagsiekte, to those in which the papilliform proliferations 
are well developed. The rest of the lung tissue practically normal. 
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G. DE IWCK. 

FIG. 6. 
Specimen No. 7038. Lung of sheep. Jaagsiekte. (Magnified slightly higher 

than 30 X .) Note presence of a papillomatous proliferation into the lumen 
of a bronchiole. 
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LESIONS OF JAAGSIEKTE IN SHEEP. 

FIG. 7. 
Specimen :Ko. 4736. Lung of sheep. J aagsiekte. (Magnified i X .) Xote 

numerous .J aagsiekte foci. Some ha,·e become eonfluent. The presence of 
the papilliform proliferation is fairly characteristic. The remaining portion 
of the lung substance shows very slight alterations. 
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G. DE KOCI{. 

FIG. 8. 
Specimen .No. 4736. Lung of sheep. Jaagsiekte. C\Iagnified li X.) Note 

numerous J aagsiekte foci; some have become confluent. The presence of 
the papilliform proliferation is fairly characteristic. The remaining portion 
of the lung suhstnnce shows ,rery slight alterations. 
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LESIONS OF JAAGSIEKTE I:N SHEEP. 

Fm. 9. 
Specimen No. 3432. Lung of sheep (magnified 20 x). ~umerous isolated very 

early Jaagsiekte foci, a ss-ociated with the alveolar epithelium. Prolifera
tions formed in connection; several bronchi also present in this section. 

636 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



G. DE KOCI{. 

FIG. 10. 
Specimen No. 7972. Lung of sheep. Jaagsiekte. (Photograph of a coloured 

<lra wing.) Note characteristic papilliform formatio11 in a well-formed 
J aagsiektc• focus. The surrounding lung tissue shows practically no changes. 
(~lagnified 00 X .) 
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LESIONS OF JAAGSIEH:TE I.K SHEEP. 

J<'rn. 11. 
Specimen Xo. 8-!8,3. Lung of sheep. Jaagsiekte. (i>l10tograph of coloured 

drawing.) ~ ote the papilliform proliferations and in places a good deal of 
strorna. or agnified 136 x .) 
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G. DE IWCIL 

FIG. 12. 
Specimen No. 8286. Lung of sheep, Graaff-Reinet Experimental Station. 

(l\Iagnified ao X .) l\Lultiple disseminated lymphoid follicles. Some closely 
associated with bronchioles. Xote the presence of " germinal centres." 
Rest of the lung tissue shows Yery few changes. 
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LESIO~S O:F JAAGSIEKIE IX SHEEP. 

FIG. 13. 
Specimen Xo. 8286. Lung of Bheep, Graaff-Reinet Experimental Station. 

()Iagnified 100 X .) :Note tlw pre:-;ence of a well-formed lymphoid nodule 
in the luug substance. 

Fm. 14. 
Specimen Ko. 8286. Lung of sheep, Graaff-Reinet Experimental Station. 

()lngnified 100 X .) Note the presence of a well-formed lymphoid nodule 
in the lung substance. 
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G. DE KOCK. 

Fm. 15. 
Specimen No. 838,. Lung of sheep (magnified 100 x ). Chronic ca_tarrhal 

pneumonia with multiple lymphoid infiltrations, and the formation of 
foreign body giant cells in the exudates present in the lumina. 
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15th A111111al Report of the Director of reterinary SeNices, 
C nion of South Africa. OctolJer, L92[). 

Pathology of Phenol Poisoning 1n 
induced by certain Dips. 

Sheep 

B~, GILLES DE KUCK, D.Sc., Ur.)fe<l.Yet., )f.H.C.V.S., Suh
Director of Yeterinary SerYiees, On<lerstepoort. 

TnE symptomatology and eertain aspeets of the etiology of phenol 
poisoning in sheep in<lueed by cE>rtain dipR have been discussed hy 
Steyn (1929). It was shown that 011 a certain farm a percentage of 
sheep immersed in certain proprietary phenol <lips succumbed to 
phenol poisoning, and in a hatch of 262 sheep dipped at the Labora
tory on the 10 /9 /2H, 5o auimals died. Experiments (vide S. 3o37 and 
S. :1039) were subsequeutly canied out to show that poisoning did out 
rnsult from ingestion of the dip, hut that absorption ha<l taken plaee 
through tht> i11tact skin without JHovokinµ; any lesions in the latter. 
Acute symptoms were observed in some within 24 hours and they 
were mainly characterized by a markt>cl dyspnoea and respiratmy 
distress. A numher of sheep died within 48 hours of dipping, \Yhile 
the others lingered for three and four <lays. 

P~\THt)Lt)GJCAL AXATO)IY. 

A desCl'iption of the patholog·ical changes Reen in the experi
llH'lltal cases will be fournl in the Appendix. All carcases ,Yere 
characterized by marked cyanosiH, especially eYident in the fmh
c11hmeouR connectiYe tissues. The inner layer of the skin "·as 
reddish hl ne in appearance, ancl showed a rich arborescence of 
minute hloocl-Yessels. In the majority of cases the phenol smell 
could easily be detected when the carcase was opened; especially was 
this note<l iu the caecum. Serous caYities showe<l a quantity of 
transudate, which in some cases was abundant, especially in the 
thorax ancl pericardium. In practically all ca.Res a certain amount 
of emphyst>ma waR found. Sometimes thiR was very extensiYe and 
involved manv tissues over a conRiderahle area. In some ca.Res 
emphysema o~curred in the lungs, mediastinum, subcostal pleura 
peritoneum and peritracheal tissues in the cervical region, from 
where it extended into the subcutiR. In a number of cases the lungs 
revealed large su hpleural air YeRieleR, which often reached the size 
of an orange and even larger. Another Yery characteristic feature 
was the presern:e of glottis oedema. SometimeR unilateral oedema was 
present in the folds of the larynx, and in other cases the pharynx 
[t)l(l trachea "·ere alRo invoked. 

The mucosa of the upper respiratory tract usually reYealed a 
hyperaemia, which in some instances was intense and complicated 
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PHENOL POISONING IX SHEEP. 

"·ith haemorrhages. In a few cases a slight acute catarrhal 
inflammation of the mucosa was evident. 

The lun<J'S in all cases were extensively affected. They varie<l in 
colour from i:-,a light bluish red to an intense dark bluish red. No 
consolidations were identified, but the lungs as a whole presented a 
characteristic firm appearance. It "·as much less resilient and elastic. 
Un section a good deal of blood of a bluish tinge escaped from the 
cut. surface. This was usually mixed with a certain amount of 
blood-stained foam. In some in;tances there were small haemorrhages 
present in the pleura and in the substance of the lung. r:nie mucosa 
of the bronchi yaried from a light to an intense bluish red, ·with 
multiple small haemorrhages. The venous hyperaemia ·was general 
throughout the body, and ,vas prominent in such organs as the liver 
and kidneys. The latter also revealed varying degrees of degenera
tive changes. 

rrhe alimentary tract in some cases was hyperaemic and small 
haemorrhages were present, hut as a rule no changes ,vere observed. 
Suhepicardial and subendocardial haemorrhages were also noted. A 
number of the lymphatic glanclf; ,vere hyperaemic, and a slight 
tumour splenis was present in a few cases. Hyperaemia was also 
detected in the meninges and substance of the central nervous system. 

PATH()L()GICAT, HlSTOJ,OGY. 

Hyperaemia was identified in the skin. liver, kidneys, lymphatic 
glands, and myocardium. In some cases fatty changes were ohserYed 
in the liver, myocardium, and kidneys; hut rarely were these 
extensively present in the liver and kidneys. In the liver a slight 
necrobiosis "·as also identified. The lungs showed verv characteristic 
c·hanges. In a few instances a slight catarrhal pneumonia was 
present, hut generally exudative changes could not he identified. 
The lungs were characterized by an extensive hyperaemia. All blood
vessels within the lung, especially the capillaries in the walls of the 
alYeoli, ,rnre distended -with blood. Certain definite eh:.rnges had 
also taken place in the epithelium of the alveoli (see :figures 1-4). 

The epithelium had assumed a cubical contour in the great 
majority of cases, and it appeared as if the "·hole lininµ: of cells of 
the alveoli had become partly dislocated or shed from the connecfrrn 
tissue overlying the swollen and tortuous capillaries. The epithelial 
lining in the lumen of an alveolus resembled a shrunken acinus. 
It may be stated that the nuclei of these cubical-shaped cells stained 
fairly well. Between this partly shed epithelial lining and the much
clistended capillaries there were irregular spaces betu·een torn 
connective tissue fibres. It gave one the impression that something 
had accumulated between the epithelial layers and the connective 
tjssue layer, and that this was to a certain extent responsible for 
ihe shedding of the lining into the lumen of the alveolus. In all 
sections examined these spaces were clear and nothing of a fluid 
character or otherwise could he identified in them. Gas had probably 
accumulated there and had exerted an abnormal pressure on the 
tiss_nes conceni_ed. _rrhat may explain t~e origin of the emphysema 
,dne:h was noheed 111 the lungs and various parts of the body. 
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This pieture in the lungs of sheep closely resem hles the early 
lesions described by )I':Fadyean (1920) in case of verlllinous 
pneumonia in sheep. He says that a remarkable feature frequently 
observed in parts of lobules showing the purely catarrhal type of 
lesions was the apparent completeness of the process of desquama
tion. In some alveoli not a single epithelial cell remained in 
,:onnection with the wall ... then there were alterations of special 
interest, namely, those which entirely transformed the appearance 
of the oveolar epithelium arnl thereh:v the asped of the who~e lung 
... alveolar epithelium in a small group had heen retmned or 
renewed, and the cells, instead of having th~ normal squamous or 
ernlothelial form, had assumed a plump culncal shape ... (these 
transformations are verv characteristic in some of the plates shown 
by )l':Fadyean) . . : the alveolar walls were for the most part 
denuded of epithelium, but in three or four air-cells there ·was an 
incomplete lining of cubical cells, and in another portion of the lung 
the air-cells and infundihula had acquired a complete lining of 
similar cells. 

In the literature at the disposal of the ,Yriter very little 
information could he found about changes in the respiratory tract 
after phenol poisoning. Ellinger (1923) rnfers to the frequent 
occurrence of inflammatory changes, e.g. tracheo-brouchitis, broncho
pneumonia. "\Vachholz, quoted h,v Ellinger, obtained broucho
pneumonic processes in case of a cat after subcutaneous inoculation 
and referred to the excretion of phenol by_ the lungs. 

The outstanding featureR in the a hove instance of phenol poison
ing induced hy dipping were: (1) the absorption of phenol through 
the intact skin, (2) the marked dyspnoea and respiratory distress, and 
(3) the characteristic changes observed in connection with the alYeolar 
epithelium. Does the lu11g play a part in the elimination of the 
phenol absorbed from the skin, and does the respiratory epithelium 
become damaged in this process? Apparently the major portion of 
the absorbed phenol js brought to the lungs in the venous blood, i.e. 
hefore it reaches such organs as the myocardium, liver, and kidne;n,. 
In the majority of cases these latter parenchymatous organs were only 
damaged to a very slight extent. rrlw damaged alveolar epithelium 
evidently markedly interferes with the normal interchang·e of the 
gases and lead8 to the extensive emphysema and venous hyperaemia 
in the iung- and rest of the auimal body. li'ried, in his discussion of 
the defensive and metabolic apparatus of the lung·s, refers to the 
Rtatement of Hoger, viz., that it has also heen claimed that alkaloids 
and various other toxic substances are oxiclized in the pulmonary 
parenchyma. He refers to reeent investigations by German workers 
to the efff'd th:,it the lungs are extremely sensitive to various 
substances introduced hy the mouth or by way of the blood-stream. 
In respect of the study of the blood, the writer did not observe an:v 
alterations. 

CO:NCLUSIOXS. 

. (1) Phenol pois(~ning iu sheep induced by certain proprietary 
clips was characterized at post-mortem hy a general venous 
hyperaemia, hydropf'ricardimn, hydrothorax, emphysema jn lungs, 
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PHENOL POISONIXG IX SHEEP. 

me<liastinum, peritracheal tissues of cervical region, suhcutis, 
oedema of mucosa and larynx, sometimes of pharynx and trachea; 
hyperae1nia of lungs a:ad mucosa of bronchi; sometimes this was com
plicated with small haemorrhages. 

(2) Resides hyperaemic and deg·enerative ('h:.u1ges in certain 
}Jtuencbymatous organs, the lungs reveale<l characteristic changes 
microscopically, Yiz., extensive hyperaemia and cubical transfonua
tion of the epithelial lining of he alYeoli, ·which was in part shed. 
prohahly as a result of the accumulation of gas between epitlwlium 
and connective tisirne. 

(3) 'l'he question as to whether alveolar epithelium pla)·s a part 
in the elimination of phenol is <lis(·nssed. 
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I 

No of I Dipped 
Sheep. on. 

I 

l fi75:3 10.9.28 

19579 10.9.28 

Date of 
Death. 

l:UL28 

12.9.28 

APPENDIX. 

Pathological Anatomical Diagnosis. 

Marked cyanosis vISible mucous membranes, slight h,vdro
pericard, h_wlrothorax, hydroperitoneum, slight oedema. 
and hyperaemia lungs, slight tumour splenis, P.l\I. 
changes liver and kidneys, degeneraticn of myocard. 

Strong carbolic smell on skin, degenerative changes heart. 
Venous congestion of mucous membranes, oedema and 
hyperaemia lungs, bronchitis(?), hyperaemia kidneys 
( passive ? ), glottis ;Jedf::ma ; oedema of mucosa of 
trachea, submucosal haemorrhages. Fatty degenera• 
tion and passive hyperaemia liver. (Specimen No. 
8412.) 

19588 10. 9. 28 12. 9. 28 Odour of carbolic acid from internal organs, extensive 
hyperaemia and oedema lungs, extensive hyperaemia 
kidneys, fatty degeneration liver, fairly extensive 
peritracheal emphysema. (Specimen No. 8411.) 

1822:3 10. 9. 28 12. 9. 28 Hyperaemia and oedema lungs (well marked), parasitic 
nodules intestines, extensive peritracheal emphysema ; 
slight unilateral oedema of right epiglottic fold, fatty 
changes liver, slight hyperaemia kidneys. (Specimen 
No. 8413.) 

208H3 10. 9. 28 12. 9. 28 Fairly well.marked hyperaemia and oedema lungs ; fatty 
changes liver ; slight hyperaemia kidney ; hydrop':'ri
card. (Specimen No. 8414.) 

20435 10.9.28 12.9.28 Well.marked hyp€raemia and oedema of lungs. fatty 
changes liver, slight hyperaemia kidneys. 
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No of I 
Dipped 

Sheep. on. 

20056 10. 9.28 

19202 10.9.28 

19693 10.9.28 

Date of 
Death. 

12.9.28 

12.9.28 

12.9.28 

G. DE IWCIL 

Pathological Anatomical Diagnosis. 

Hyperaemia and oedema lungs, emphysema of mediaistinum. 
echinoccccus cyst left lung (calcified). fatty degenera
tion liver, ecchymosis epicard. slight hydropericard and 
hydrothorax. 

Carbolic smell 011 skin ; cyanosis, slight hydropericard, and 
hydrothorax, marked hyperaemia and oedema lungs. 
slight hyperaemia kidneys. 

Oedema and hyperaemia lungs; emphysema mediastinum. 
hyperaemia kidneys, degeneration liver, retropharyngeal 
glands swollen and haemorrhagic, marked smell d 
tar caecum, slight catarrh intestines, slight hydroperi
card. 

19726 10.9.28 12.9.28 8ubpleural emphysema, emphysema and oedema lungs, 
marked emphysema mediastinum and along course of 
trachea, slight hydropericard, intestines distended with 
gas, degeneration live1', thymus shows haemorrhages, 
hyperaemia kidneys, congestion of blood-vessel;, of 
pancreas; sub-epicardial haemorrhages, oedema larynx 
and pharynx, trachea contains froth and blood-vessels 
injected; cyanosis all mucous membranes; few para
sitic nodules. hyperaemia and haemorrhages intestines 
(small and large). 

21055 10. 9. 28 12. 9. 28 l\Iarked oedema, congestion and emphysema lungs, dilata
tion of heart, hydropericard. extensive degeneration 
liver, marked hyperaemia small intestines, slight 
hyp~raemia kidneys; froth in bronchi and trachea; 
oedema larvnx. muscular wall of caecum much relaxed, 
strong smell of tar in caecal contents. 

20-!:H 10. 9. 28 12. 9. 28 Gas in intestines, cysticerus tenuicollis, hydrothorax, emphy
sema lungs, under pleura and over ribs; hyperaemia 
and fatty changes liver. Slight hyperaemia kidneys 
marked hydropericard with flocculi, dilatation heart. 
hae.morrhages thymus, oedema of mediastinal glands ; 
few parasitic nodules intestine. 

1925:3 10.9.28 12.9.28 Blood deep dark red; cyanosis mucous membranes; 
oedema, emphysema, and hyperaemia lungs, emphy
sema trachea and mediastinum, slight oedema larynx 
and pharynx, hyperaemia kidneys, parasitic nodules 
and hyperaemia intestines; tarry smell caecum; 
precrural glands hyperaemic and oedematous. 

15995 10. 9. 28 12. 9. 28 Fat necrosis, congestion and hyperaemia lungs, slight 
hydropericard; subendocardial haemorrhages; marked 
degeneration liver, gas in intestines, tarry smdl caecum. 
and hyperaemia, nodules and nodular worms intesti1 es : 
oedema trachea and larynx; cyanosis mucous mem
branes. 

20400 10. 9. 28 12. 9. 28 Cysticercus tenuicollis cysts. oedema, hyperaemia, and 
emphysema lungs; slight hydrothorax; haemorrhages 
endocard and epicard ; emphysema mediastinum and 
cervical peritrachea.l tissues ; hyperaemia kidneys, 
parasitic nodules liver and intestines, degeneration 
liver, tarrv smell caecum. 

19706 10.9.28 12.9.28 Emphysema "and hyperaemia lm•gs; slight hydrothorax; 
hydropericard ; froth in trachea. oedema larynx and 
pharynx ; retropharyngeal glands oedematous and 
haemorrhagic; emphysema mediastinal tissues; degen
eration liver; degeneration of kidneys; fluid in_ pelvis; 
hyperaemia mucous membranes; tarry smell caecum. 
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PH:ENOL POISONING IN SHEEP. 

Xo. of Dipped 
8heep. on. 

Date of 
Death. 

Pathological Anatomical Diagnosis. 

18fi7,5 10.9.28 12.9.28 Emphysema, oedema, hyperaemia, and haemonhagcs 
lungs ; hydropericard ; emphysema mediastinal tissues, 
under pleura, over ribs and along trachea, slight oedema 
larynx and pharynx; precrural glands oedematous; 
swelling, hyperaemia and fatty degeneration liver ; 
h_vperaemia kidneys; slight hyperaemia intestines, 
tarrv smell caecum. 

Hl703 10.9.28 12.9.28 Hypera~mia, oedema, and emphysema lungs; extensive 
emphysema mediastinal and cervical tissues ; slight 
oedema larynx and pharynx, hydropericard and hydro
thorax ; su b-epicardial haemorrhages ; hyperaemia 
and degeneration liver, hyperaemia kidneys and 
intestines ; tarry smell caecum. 

Hl294 lO. 9. 28 12. !) . 28 Cyanosis, extensive emphysema in subcutis over whole 
body; blood deep dark red; emphysema, oedema, and 
hyperaemia lungs ; hydropericard ; slight hydrothorax ; 
parasitic nodules intestines; degenerative changes and 
hyperaemia liver ; parasitic nodules liver ; hyperaemia 
kidneys ; emphysema _mediastinum and all other 
tissues ; injection of all mucous membranes ; large 
parasitic nodules caecum. 

17236 10.9.28 12.9.28 Oedema lungs; fatty degeneration liver; emphysema 
subcutis; slight hyperaemia and catarrh intestines; 
tarry smell caecum ; degeneration kidneys ; slight 
hydropericard. 

20796 10. 9. 28 12. 9. 28 Hydropericard ; hydrothorax ; oedema and hyperaemia 
lungs ; blood extravasations bronchi; degenerat:on 
liver and kidneys; marked cyanosis visible mucous 
membranes ; slight tumor splenis. 

21124 10.~l.28 12.9.28 Oedema lungs; subpleural emphysema; hydropericard; 
fatty degeneration liver and kidneys ; marked carbolic 
smell from abomasum; catarrh of mucosa of abomasum 
and intestines ; marked tarry smell caecum. 

20601 10. 9. 28 12. 9. 28 Marked cyanosis mucous membranes ; hydrothorax; hydro
pericard ; hydroperitor..eum ; glottis oedema ; hyper
aemia liver; slight degeneration kidneys; subpleura 
emphysema ; marked hyperaemia and oedema lungs 
parasitic nodules intestines. 

20202 l O. 9. 28 12. 9. 28 Slight oedema of glottis folds ; oedema and emphysema 
lungs ; fatty degeneration liver and kidneys ; marked 
phenol smell rumen, and tarry smell caecum ; catarrh 
of mucosa of stomach ; slight hydropericard. 

20267 , l O. 9. 28 12. 9. 28 }larked cyanosis mucous membranes, hydropericard ; 
subepicardial haemorrhages ; emphysema lungs ; marked 
degeneration liver ; hyperaemia kidneys ; parasitic 
nodules intestines. 

Xo Xo. 10.9.28 12.9.28 Slight glottis oedema; oedema and emphysema lungs; 
slight hydropericard ; tarry smell caecum ; slight 
catarrh of mucosa of abomasum and small intestines; 
subpleural emphysema; numerous parasitic nodules 
intestines. 

2036+ 10.9.28 12.9.28 Hydrothorax; hydropuicard; subpleural emphysema; 
oedema lungs; marked hyperaemia and degeneration 
liver ; marked hyperaemia kidneys. 

1n06 10.9.28 13.9.28 Adiposity; fat necrosis (no changes in pancreas); slight 
hydropericard ; dilatation of both ventricles of heart ; 
fairly well-marked degenerative changes liver ; slight 
tumor splenis ; slight hyperaemia and degenerative 
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Ko. of 
Sheep. 

17321 

20361 

18232 

20741 

l!Hmo 

195fifj 

20-!58 

19538 

19730 

19728 

Dipped 
on. 

10.9.28 

10.9.28 

10.9.28 

10.9.28 

10.9.28 

10.9.28 

10.9.28 

10.9.28 

10.9.28 

10.9.28 

Date of 1 

Death. 

13.9.28 

13.9.28 

13.9.28 

13.9.28 

13.9.28 

13.9.28 

13.9.28 

13.9.28 

13.9.28 

13.9.28 

G. DE KOCH:. 

Pathological Anatomical Diagnosis. 

changes kidney; hyperaemia (extensive) and oedema 
lungs; hyperaemia trachea and pharynx; no changes 
in intestines: general cyanosis. (Specimen No. 8-121.) 

General cyanosis ; marked hyperaemia and oedema lungs ; 
echinococcus cysts lungs and liver; degenerative 
changes liver ; slight acute catarrhal enteritis ; slight 
hyperaemia kidneys; hyperaemia trachea; peripharyn
geal emphysema ; marked hydropericard. 

General cyanosis ; hyperaemia, emphysema, and oedema 
lungs ; degeneration and hyperaemia liver ; haemorr
hages and slight hyperaemia bronchi and trachea ; 
calcareous nodules intestines (distended with gas); 
marked hydropericard; subcutaneous emphysema. 

Slight glottis oedema ; general cyanosis ; extensive hyper
aemia and oedema lungs; slight epicardial ecchymoses; 
slight hyperaemia pancreas ; extensive degenerative 
changes liver; hyperaemia and degeneration kidneys; 
rumen and intestines distended with gas ; calcareous 
nodules intestines; marked hydropericard. 

Subepicardial haemorrhages; hyperaemia kidneys; marked 
hyperaemia. emphysema, and oedema lungs; hyper
aemia larynx, pharynx, and trachea; distensio11 of rumen 
and intestines with gas; slight hyperaemia abomasum; 
fair 11umber of wireworms present, slight localized 
catarrhal Enteritis. 

P.M. changes prasent ; hyperaemia liver; hyperaemia 
and oedema lungs ; hyperaemia larynx, pharynx, 
trachea; hyperaemia kid11eys; degeneration liver and 
myocard ; distension of rumen with gas ; slight wir.:i
worm infection abomasum ; hyperaemia caecum and 
tarry smell caecum. 

Slight hyperaemia and oedema of glottis ; hyperaemia of 
trachea and pharynx ; marked emphysema of media
stinum ; slight hydropericard and hydrothorax ; ex
tensive hyperaemia and oedema lungs ; hyperaemia 
and extensive degeneration liver; hyperaemia of 
kidneys ; slight hyperaemia duodenum ; gas ir abo
masum. 

P.)I. changes; marked hyperaemia lurgs; hydropericard; 
dilatation of heart ; marked localized oedema pharynx ; 
fatty changes and hyperaemia livx ; kidney hyper
aemia. (8pecimen No. 8423.) 

Extensive P.l\L changes; slight oedema and hyperaemia 
lungs ; hyperaemia larynx, pharynx, trachea ; slight 
oedema glottis ; degeneration kidneys, heart, and liver 
(marked by P.l\I.C.); rumen distended with gas; wire
worms abomasum; hyperaemia caecum; marked 
carbolic smell throughout. 

General cyanosis ; extensive fat necrosis ; venous hyper
aemia and oedema lungs; hyperaemia trachea; exte11-
sive hyperaemia aud degenerative changes liver; 
hyperaemia kidreys ; hydropericard ; hydrothcrax. 

Fairly extensive P.1\1. cha, ges; general cyanosis; hydro
thorax; hydropericard; decomp::,sition and degEner
ation liver; decomposition kidneys; oedema a11d 
hyperaemia lungs ; hyperaemia oesophagus, trachea. 
larynx ; rume11 and intesti11es filled with gas ; localized 
catarrhal entnitis; slight P.)I.C. spleen. 
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PHENOL POISONING IN SHEEP. 

No. of Dipped 
Sheep. on. 

Date of 
Death. 

Pathological Anatomical Diagnosis. 

20874 10.9.28 13.9.28 GePeral cyanosis; slight oedema and hyperaemia larynx; 
hyperaemia, oedema, and emphysema lungs ; hyper
aemia and degeneration kidneys; degeneration and 
hyperaemia liver ; focalized haemc,rrhages spleer ; 
subepicardial haemorrhag~s; slight degePeration 
myocard; hydropericard; rumen and intestines dis
tended with gas. Localized slight acute enteritis. 
(Specimen No. 8418.) 

19949 10.9.28 13.9.28 Advanced P.M. changes; hydrothorax; hydropericard; 
emphysema mediastinum; general cyanosis; hyper
aemia and oedema glottis ; hyperaE:mia trachea : 
hyperaemia and oedema lungs; extensive old abrasions 
lungs. 

199!31 1 10. 9. 28 13. 9. 28 P.-:\I. changes ; general cyanosis ; hyperaemia and c,edema 
lungs ; slight hydropericard ; dilatation and degenera
tion heart ; hyperaemia and degeneration liver and 
kidneys ; slight hyperaemia bladder. 

20450 10.9 . ..;;8 13.9.28 Very exte11 sive P.M. chang~s; exiRnsive cyanosis; hyper
aemia t.rachea; oedema and hyperaemia lungs; 
endocardial haemorrhages ; slight echinocoacus cyst 
lungs ; calcareous nodules large intestines. (Too 
decomposed.) 

20497 10. 9. 28 1:3. 9. 28 Marked P.M. changes ; emphysema thorax ; hydropericard 
and hydrothorax; hyperaemia and oedema lungs; 
hyperaemia and degenerations liver and kidneys; 
degeneration myocard ; hyperaemia larynx and trachea ; 
rumen distended with gas ; slight haemonchosis ; 
hyperaemia caecum. 

204 7 5 10. 9. 28 1:3. !l. 28 , General cyanosis ; hyperaemia and degeneration liver ; 
hyperaemia, oedema and emphysema lungs ; hyper
aemia kidneys ; decomposition spleen ; hydropericard ; 
dilatation heart ; hyperaemia larynx, pharynx, and 
trachea; gas in rnmen and intestines; slight localized 
catarrhal ent:iritis. 

16904 lO. 9. 28 I:3. 9. 28 Hydropericard ; hydrothorax ; extensive fat necrosis ; 
emphysema mediastinum and along costal pleura; 
slight hyperaemia and oedema larynx and trachea; 
extensive hyperaemia; oedema and emphysema luvgs; 
su bepicardial haemorrhages ; degeneration myocard ; 
degeneration and hyperaemia liver ; hyperaemia pan
creas ; hyperaemia and degeneration kidney ; hydro
nephrosis and calculi kidneys ; slight localized acute 
enteritis. 

:Xo:Xo. 10.9.28 1:3.9.28 Advanced P.)I. changes; hyperaemia and oedema in 
glottis and marked in lungs ; hyperaemia trachea ; 
hydrothorax ; hydropericard ; marked emphysema 
mediastinum; wireworms; nodular worms; fat necrosis. 

1820:~ 10.9.28 1:3.9.28 General cyanosis; slight hydrothorax; hydropericard, 
with plasma coagulum; subepicardial ecchymosis; 
very slight glottis oedema ; emphysema mediastinal 
connective tissue; hyperaemia, oedema, and emphysema 
lungs; degeneration liver. 

1732,5 IO. 9. 28 14. 9. 28 Hydropericard ; hydrothorax ; degeneration myocard ; 
marked oedema and hyperaemia left lung; hepatization 
stage of catarrhal pneumonia, right lung; P.M.C. liver 
and kidneys ; slight hyperaemia small intestines ; 
tumor splenis. 
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No. of I Dipped 
Sheep. on. 

No No. 10.9.28 

19586 10.9.28 

20:181 10.9.28 

19712 10.9.28 

19240 10. 9.28 

21rno 10.9.28 

2041() 10.9.28 

20:375 10.9.28 

Date of 
Death. 

14.9.28 

14.9.28 

14.9.28 

J.t.9.28 

14.9.28 

Hi.9.28 

15.9.28 

15.B.28 

G. DE KOCK. 

Pathological Anatomical Diagnosis. 

Hydropericard ; hydrothorax ; oedema of perilaryngeal 
and pharyngeal tissues ; catarrhal pneumonia ; hyper
aemia mucosa bronchi; fatty degeneration liver: 
degeneration kidneys. 

Slight glottis oedema; hydropericard; degeneration 
myocard ; marked hyperaemia and oedema lungs : 
hyperaemia of mucosa br011chi ; fatty degeneration 
liver; degeneration kidneys; tumor splenis. 

Hydrothorax ; hydropericard ; marked hyperaemia and 
oedema lungs; degeneration kidneys; fatty degenera
tion liver ; tumor splenis ; localized haemorrhagic 
enteritis small intestines. 

Hydrothorax ; hydrcpericard ; marked hyperaemia and 
oedema lungs ; fatty degePeration liver and kidneys. 

Pneumonia, hyperaemia, and oedema lungs; fatty degener
ation liver; acute adenitis mediastinal glands; petechiae 
epicard. (Specimen Xo. 8424.) 

Marked hyperaemia and oedema lungs ; hydropericard ; 
slight hydrothorax ; marked fatty changes liver : 
tumor splenis ; acute nephritis ; slight hyperaemia 
stomach. 

P.M. changes; hyperaemia lungs: hydrothorax; hydro
pericard; nodular worms intestines; oe.cl,ema laryngeal 
region ; hyperaemia small intestines. 

Subepicardial haemorrhages; fatty degeneration heart ; 
lungs, red hepatization with commencing grey hepatiza
tion, and emphysema; hydrothorax; hydropericard; 
P.)I. changes, fatty degeneration liver; slight glottis 
oedema; hyperaemia caecum; localized hyperaemia 
abomasum; catarrhal duodenitis. (Specimen No. 8433.) 

20504 24. 9. 28 21.i.lL 28 Cyanosis respiratory tract ; hyperaemia and oedema 
lungs ; froth in windpipe ; fatty changes liver ; hyper
aemia liver and kidneys ; ecchymosis epicard ; haemon
chosis abomasum; parasitic nodules intestines. (Speci
men No. 8472.) 

20408 24. 9. 28 26. ~). 28 Hyperaemia and oedema lungs ; emphysema of the 
mediastinal region ; slight fatty changes liver ; slight 
hyperaemia kidneys ; few parasitic nodules intestines. 
(Specimen No. 8474.) 

19892 24. 9. 28 2ti. 9. 28 Hydrothorax ; hydropericard ; dilatation of heart ; severe 
pulmonary hyperaemia ; general cyanosis ; swelling 
and degenerative changes liver and kidneys ; glottis 
oedema; gelatinous infiltration of peritracheal tissues. 

21128 24. 9. 28 27. 9. 28 Post-mortem changes present ; marked hydropericard : 
extensive hyperaemia and oedema lungs ; degeneration 
liver and kidneys. 

20997 24.9.28 27 .9.28 Hydrothorax; hydropericard; marked hyperaemia and 
slight oedema lungs; fatty degeneration and slight 
parasitic cholangitis : slight hyperaemia and degenera
tion kidney. A slight acute catarrhal laryngitis and 
pharyngitis. A slight localized acute catarrhal enteritis. 
Emphysema mediastinum. (Specimen No. 8478.) 

20191 24.9.28 27.9.28 }larked hyperaemia and oedema lungs; slight hyperaemia 
of pharynx and larynx ; slight oedema of epiglottic 
folds ; degeneration of liver ; slight hyperaemia and 
degemration kidneys: malformation small intestines: 
fairly extensive emphysema mediastinum and especially 
peritoneum. (Specimen Xo. 8479.) 

-----------------------------
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PH.EXOJ, l'Ol SOXIXG IX SHEEP. 

Xo. of Dipped 
Sheep. on. 

Date of 
Death. 

20407 24.9.28 27 .9.28 

21000 2-1. 9. 28 27. 9. 28 

21091 2-1-.9.28 27.9.28 

19918 I 2-1.9.28 27.9.28 

19562 24.9.28 27 .9.28 

19902 24.9.28 28.9.28 

209()3 i 24. 9 .28 28. 9. 28 

19893 24. fl. 28 29. 9 .28 

19903 2-1-.9.28 W.9.28 

Pathological Anatomical Diagnosis. 

:'.\larked hydropericard and hydrothorax; well-marked 
emphysema of mediastinum and less marked in peri
toneum : extensive degeneration liver ; dilatation of 
right ventricle : slight degeneration kidneys ; numerous 
parasitic nodules intestines. (Specimen No. 8480.) 

Hydrothorax ; hydropericard ; marked hyperaemia and 
oedema lungs; emphysema mediastinum; extensive 
degeneration liver ; slight degeneration kidneys ; few 
parasitic nodules intestines. 

Marred by decomposition ; marked hydrothorax, and 
hydropericard ; emphysema of mediastinum ; exten
sive hyperaemia and oedema lungs. 

Hydropericard; hydrothorax; dilatation heart; marked 
oedema and pulmonary hyperaemia ; hyperaemia and 
degeneration liver. 

Cyanosis of subcutis; hyperaemia kidneys, swelling and 
degeneration liver ; hydrothorax ; hydropericard ; 
emphysema of mediastinum ; degeneration myocard ; 
marked oedema and pulmonary congestion; emphysema 
peritracheal tissues. 

:'.\larked hydropericard and hydrothorax ; marked hyper
aemia and oedema lungs ; degeneration kidneys and 
liver ; slight tumor splenis ; slight acute catarrhal 
enteritis ; petechiae epicard. 

Hydropericard ; emphysema visceral pleura ; hyperaemia 
phary1tx and larynx; well-marked hypf'raemia and 
oedema lungs; hyperaemia and drgeneration liver and 
kidneys. (Specimen No. 8497.) 

Petechiae epicard ; very marked hyperaemia and oedema 
lungs; petechiae bronchi; fair changes liver, spleen, 
and kidneys ; cysticercus tenuicollis cyst bladder ; 
oesophagostomum nodules ; emphysema lungs ; gas 
under pleura. 

Hyperaemia, emphysema, oedema lungs; degeneration, 
h:vperaemia liver; hyperaemia kidneys; sub-pleural 
emphysema; oesophagostomum nodules. (Specimen 
Xo. 8501.) 
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G. DE KOCI{. 

:F'IG. 1. 
Specimen No. 8501. Lung of sheep (magnified 28 X). Note the cuhical trans

formation of the alveolar epithelium. Some of this epithelium has been 
shed into the lumen of the alveolus. 
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PHENOL POISONING IN SHEEP. 

FIG. 2. 
Specimen No. 8.501. Lung of sheep (magnified 100 X). Note the cubical trans

formation of the alveolar epithelium. Some of this epithelium has been 
shed into the lumen of the ah~eolus, but is more marked. 
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G. DE I{OCIL 

Specimen No 8501 (1) 

l◄'w. 3. 
Specimen :Xo. 8501. Lnng of sheep (magnified 180 X). Note the cubical 

transformation of the alveolar epithelium. Some of this epithelium has 
been shed into the lumen of the alveolus. 
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P1H'.NOL POISONING IX SHEEP. 

Fm. 4. 
Specimen No. 8433. Lung of sheep (magnified 400 X). Note the cubical trans

formation of alveolar epithelium, the presence of large amount of blood in 
the capillaries and boold-vessels, and the air spaces between epithelium and 
blood-vessels. 
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1:Jth Annual Repod of the. lhrector of reterinary Sercices, 
Union of South .Jfrica. October, J.92.9. 

A Note on the Symptomatology of Phenol 
Poisoning in Sheep induced by certain Dips. 

H)· 1J. 0-. S'J1:EYX, B.Sc., Dr.)Ie<l.Yet., Yeteriuary Hesearch Officer, 
Onderstepoort. 

~\s a re:ml t of fatalities amongst sheep "·it h certain proprietary 
u!:e1w! <lips employed on )Ir. Struhen's farm, Ulen Atholl, Yolksnu,t, 
and at the Yeterinar,v Hesearch Laboratories at Onderstepomt, 
Pretoria, it is of intere8t to note a fe,y poiuts iu that respect. 

In onler to a8certaiu whether the <lipping-fluid caused the deaths 
in the sheep, ~\fr. Shuben carried out an experimental dipping ·with 
fifty-two =1-4 months' old lambs, hYenty-six of which ,Yere dipped iu 
the sm;peded dippiJJg-fiuid mH1 twt>nty-sjx in pure ,Yater, in order 
tn exclude climatic effects. Of eaeh of these hrn groups of sheep 
thirteen were placed in a shed and thirteen allowed to graze after 
1lipping. This test ,yas canied out in or(ler to ascertain "~hether the 
kraaling of the sheep after dipping had an,v deleterious effect on the 
animals, and also to e.xelnde the possibility of any intercurreut 
,lisease. 

The result of this dipping was that the twen(Y-Hix sheep dipped 
in pure water remained healthy, whereas heavy mortality occurred 
amongst both g-roups of sheep dipped in the dipping fluid. Placing 
the sheep in a shed after dippi11g consequently plays no appreciable 
part iu causing <lea th. X eedless to say, the dippiug-fluid was pre
pared according to fl1e i11structi<1ns on the <lrums. 

In the case of the dip u:-,ed by )fr. Struben, there was a warning 
on the drum-label that hard water should not be used in mixing the 
dip, as it prevents the dip from mixi11g well ,vith the water, and 
may consequently give rise to poisoning. A sample of the water was 
tested for hardness according to the instruetious on the dnnn-lahel 
,111d was found to be neg-ative. 

Chemically pheuol waR detected in the stomach and intestinal 
wallR, the lung·s arnl liver. 

Also at ( )rnlerstepoort heavy mortali(v oeemTed amongst sheep 
dipped in a proprietary phenol dip, and this formed the basis of a 
number of dipping- experimentR which were carried out under the 
personal supervision of Dr. De Kock. In these experiments the heads 
of one group of sheep were immersed, ,Yhereas in the other group the 
heads were kept above the water to exclude every possibility of the 
.. rnimal8 swallowing- the <lipping-fluid. Thi:-; was undertaken to 
ascertain whether the poisoning had cweurred b~, ahorption of the 
clipping-fluid throug·h the skin. 
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PHENOL POISONING IN SHEEP. 

There was a heavy mortality ( ± GO per cent.) in both groups of 
sheep. rrhese experiments rendered definite proof that the animals 
were poisoned by absorption of the dipping-fluid through the skin. 
Samples of the dip were tested before and after dipping, and cart> 
was taken to prepare the dip according to the instructions issued h~
the company marketing this product. 

Syrnptmns.-These start within ten to forty-eight hours after 
the dipping had taken place. The first symptom noticeable is the 
laboured respiration, which varies from sixt:v to eighty-eight per 
minute, and is costo-ahdominal. rrhe affected animals are very 
apathetic, unwilling to move, and there is a bilateral dirty brown 
muco-purulent discharge from- the nose, as well as marked salivation. 
The breath smells strongly of carbolic acid, and the visible mueous 
membranes are cyanotic. rrhe pulse is comparatively strong in the 
beginning, var;ving from a hundred to hundred and forty-eight per 
minute. J,ater on it becomes weak, extremely accelerated and even 
imperceptible. rrhe temperature varie,s :from 100.2° F. to 103.8° F. 
The auinrnls stand with an arched hack and half-closed eves. rrhe 
d,vspnoea at this stage is very severe, and the sheep mak~ peculiar 
grunting noises which can he heard some disbnee awav. On 
auscultation and percussion of the hmgs a pronounced oedema is 
found to be present. The ahove symptoms increase in severity until 
i he animals lie prost.rate, unable to rise or to move a limb, being 
in a comatosed state ·with a subnormal temperature. In this condition 
the pulse is imperce1ptible. A few animals showed clonic spasms of 
different parts of the hody. '11he animals die in a state of complete 
paralysis and unconseiousuess fifteen hours to a few days after the 
symptomR had Ret in. 
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15th Annual Report of the Director of Veterinal'y Services, 
Union of South Africa. October, 1929. 

Skin Cancer of the Angora Goat 1n 
South Africa. 

By A. D. 'I1H(fMAS, B.Y.Sc., Research Officer, Yeterinary Research 
Laboratory, Onderstepoort, South Africa. 

[Thesis approred for the rlr_r;ree of D. r.Sc. by the Unirersity of 
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15th Annual Report of the Director of l 7 eterinary Seri-ices, 
Union of South A_fri<'a. October, L929. 

Skin Cancer of the Angora Goat in 
South Africa. 

By A. D. THU)lAS, B. Y.Sc., Research Officer, Yeterinar.'· Research 
Laboratory, Onderstepoort, South Africa. 

I. INTRODUCTION. 

C.rncER as a disease of the lmver animals has iu the past scarcely 
rnceiv.ed the attention that it deserves. It has been customary to 
as:rnme that its incidence ·was negligible as compared to that in man. 
]from evidence accumulated in the last few years, and from the 
findings presented in this paper, it will be seen that this assumption 
no longer seems justifiable. 

"\Ye lmcnv, for instance, that neoplasms of the most varied nature 
occur in the domestic fowl with relative frequency. Apart from 
artificially produced tumours, many occur in the smaller laboratory 
animals) notably rnts and mice. "\Vith regard to the incidence of 
neoplasms in the larger domestic mammals, on the other hand, and 
more especially the nnninants, very little is knmvn. It is true, 
to a certain extent, that these animals are usually killed for human 
consumption, or for economic reasons, long before they reach the 
age at ,vhich tumours usually develop, but one cannot dispute the 
fact that many do reach a comparatively old age. These are usually 
animals, e.g. milch cows, wool sheep, mohair goats, etc., which dur
ing life yield valuable products. -Althou~rh tumours have from time 
to time heen recorded from these animals by various workers, the 
information given is often very scanty and incomplete. The 
histological description is either very brief or lacking altogether, so 
that even the diagnosis is frequently left in doubt. It is largely on 
accounh; of this paucity of actual detailed histological work in the 
veterinary literature that one very often experiences real difficulties 
when confronted with any hut the commoner and better-known types 
of neoplasms. One is thus forced to fall hack on to the fairlv 
comprehensive treatises on human neoplastic diRease, and <lra~v 
comparisons and conclusions as best as one can. 

In South Africa experience indicates that tumours in the lower 
animals are by 110 means a rarity. In fact, during the course of 
ordinary routine histological examination in the patholo~?,'ical section 
of this I nstitutt>, no lt>ss than 12:3 ,vere returned as neoplasms in the 
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last two years, out of a total of 1,9;"')() spf'cimens examined. It may 
he of interest to intlicate verv hrietlv how these affected the vanous 
species of animals. · · 

CoN·i11onw. Sal'co1110. Others. Total. 

Hovi11e . . . . .. 
Equine . .. . .. 
Sheep ..... . 
Goat .. . 
Dog .. ·. 
Piµ· ... 
)fonkev 
Fowl .' .. 

ToTc\.LS ..... . 

14 
4 
4 

rn 
8 

1 

47 

1 

14 

16 
14 22 

8 
1G 
10 
3 
1 

29 

X um hers of melanoma ta from µ-re,v hon~es encountered at post
mortem during this period are not included in the above figures, as 
it is not cuRtomary to collect them for micrmwopical examination. 

The J(i µ:oat neoplasms are those forming: the subject of this 
paper. '11he collection of fowl tumours has only recently been Rtarted, 
so that the figure ahove is lrnnlly representative. Since the material 
has only heen partly studied, the:y are all for the present grouped 
toµ·ether under the heading- " others." 

It is prnliahle that, "-ith the co-operntio11 of the various 
slaughter-houses and the field vete1·inariau:5 of thi8 country, much 
more material could he ('Ollected. A numher of theRe tumourR were 
found to he extremely interesting-, and are to the best of our knmv
ledµ;e UIHles(·rihed, thus offering unlimited Sl'ope for research work. 
J ndeed, one cannot help being- shuck by the ,vealth of material 
ohtainahle at the em,t of a little trouble and patience-material 
which, if suhjeeted to systematic sh1dy, ,Youl(l undouhtedly open up 
possibilities of thrnwinµ; more liµ·ht on one of the mm;t haffiing 
11rohlerns of human and a11irnal pntholog·~"-

The present pape1 is <·mH·erne<l mil~r with cei·tu in skin tum oms 
uhserved i 11 A11µ:on1 µ·oats uuder Nouth ~\ frit·an conditions. 

Ju 1 U~(i, our ,1ttentiou was dnnn1 to the annual losses caused 
amongst Anµ-orn µ·oats iu this (•ountry hy the fairly frequent 
occurre11ce of skin tumours. At the very outset it became evident 
that this breed was particularly susceptible to certain forms of 
rna.liµ·nant skin tumours. These for the greater part affect the 
perineum of the females, hut also to a much lesser extent the ears, 
hase of horns, aHd other portions of the epidermis. The condition 
presents many iuteresting· features, and, if we exclude the ,vell
known adenocan·inoma of the anal ~.dands iii the dog, has prohahly 
no parallel among-st our <lomPsti<· auimnls. .As far 8s could he 
ascertaiw:.<l. the condition has 110t yet been recorded. In the first 
pla(~e, the frequen('y of these tumot~n, in itself forms an interesting 
ohservatio11 in vie"' of the helief that a11imals generally, and 
nm1 inants in particular, are only sliµ·htl:v susceptihle to malignant 
g-rowths. The well-kuowu fact that dogs are suhjed to caneer to a 
µTeater deµTee than other animals is g·enernll~, attrilrnted to the 
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greater age these are allowed to attain as pets. This, however, is 
open to objection, as a great many other animals are often allowed 
to reach a ripe old age, either for sentimental or other reasons, and 
yet probably show much less tendency towards tumour formation than 
dogs. Age is obviously not the only predisposing factor. Breed is 
just as important, and the susceptibility of different species and even 
varieties of the same species varies greatly. One need only mention, 
for example, the ,vell-known melanomata in grey horses. The 
frequency of these tumours under conditions of age, locality, food, 
work, etc., quite similar for grey as "'ell as for other horses, shows 
clearly that the susceptibility, ,,drn.tever it may he, is inherent in the 
grey horse itself. The Angora goat, as will become evident from 
the observations to follo,v, presents a remotely similar example. 
Apart from the fact that these tumours are often melanotic and 
appear frequently in the region of perineum in both horses and goats, 
it will he seen that they have nothing in common. In the horse they 
are melano-sarcomata, ,vhereas those in the goat are of epithelial 
origin. In comparing the native and Boer goats of this country with 
ihe Angora, under similar conditions of environments and age, often 
even mixed in the same flock, ,rn find that the former, with very 
few exceptions, never suffer from cancer, whereas in the latter its 
frequency is relatively high. This is so striking that many farmers 
consider the condition contag·ious, and deal with it accordingly. 
One must say, however, that, except for an occasional valuable stud 
animal, the losses due to cancer are not considered very great when 
compared "'1th the occasional heavy annual mortality result.ing from 
droughts, poisonous plants, and other agencies common to this coun
try. rrhis proba hly explains wh.v the - condition has not attracted 
ihe attention of veterinarians sooner. Jiention of the condition from 
one particularly observant farmer rn correspondence ·with this 
Institute led to the discovery that jt was fairly g·eneral in Angora 
flocks, in which a very small percentage of cases occur regularly 
every year. 

It ,vas dec1 ded to investigate this interesting condition, and the 
results which have heeu obtained to date are given in this paper. 
rl1he main object of thit-J article is the description of the tumours 
collected. Incidental notes on the clinical aspects and treatment, 
gathered partly from the very limited field experience, are added 
where possible. A few observations and suggestions regarding 
possible predisposmg and causative factors are also given. The 
experimental part of the work is naturally restricted, especially 
,vhen dealing ·with large animals as in thiR caRe. Such experiments 
JJecessarily extend over very long periods of time, a fact ,vhich 
further curtails the scope and variety of experiments which can he 
1mdertaken. 

l?rom inquiries made amongst Angora fanners themselves, this 
disease must have existed in the Cape ever since the early days of 
the Angora goat in this country. The term " cancer," " canker," or 
its Afrikaans equivalent " kanker ," is generally used to designate any 
tumours with malignant tendencies. Amongst Ang·ora goat farmers, 
however, it has become a specific term for a malignant disease which 
usually affects the perineum, sometimes the ears or other parts of 
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skin of these animals. Freque11t metastases, and symptoms of 
cachexia which ,H·<·mnpauy these tumours in their ultimate fatal 
form, certainly justify the tenn cancer, and also the belief that the 
disease is incurable in its advanced stage. A great deal of infonna
tion was collected from mauv farmers who had had to deal ·with the 
condition. )lost of it, ho;wver, although oftPn interesting, was 
found to he very conflicting an<l unrelinhle, arnl had to lw discarde<l. 

II. THE SOUTH AFRICAN ANGORA COAT. 

OHIU-IX. 

In order to appreciate certain points raise<l later rn this paper, 
it is perhaps relevant at this stage to recapitulate briefly the history 
of the introduction of this animal into South Africa. This 
incidentally led to the establishing of one of the most remunerative 
Jines of stock-fanning in the more or less arid regions of the Cape. 
Cronwright Schreiner states that the :first importation of one Angora 
she-goat with 12 males from Asia took place in 1838. rrhese rams 
eventually all proved sterile, having evidently been tampered "·ith 
before their departure from their home country. 

Fortunately, the she-goat, during the eom·se of the voyage, 
gave birth to a ram kid, so that this ram with its mother really 
fonne<l the nucleus of the South African Angora goat industr};· 
j[any more and larger consignmellts were suhsec1uently imported, 
i.e. in 185G, 1857, 1858, and later. Practically all these earlier 
imported goats were at first freely crossed with the native and Boer 
/.roat, whid1 are known for their hardiness and prolificacy (twins and 
even triplets being quite common). This cross, although it undoubtedly 
meant a serious setback in the quality and quantity of mohair, has 
had a marked beneficial effect in producing a hardier race, and rapid 
multiplication at the hegim1ing. Subsequent grndiug np by selection 
resulted in the pre8ent-day n•latively high standard animal. One, 
howeYer, often notices reversions to coarse hair, pigmented skin, 
hair, etc., as a result of the impure original stock. 

HABITAT. 

rl1he Angora goat population of the rnion at present numbers 
some 1,825,000 animals. Although new blood was several times 
intro<luced from Turkey, inbreeding necessarily had to be resorted 
to in this grading up prncess, :i.n order to hri11µ; the quality of the 
mohair to that high standard required for the trade. It is probably 
on accoullt of this high specialization for the production of mohair 
of exceptional quality that the Angora goat, like other highlv bred 
animals, presents snch refined characters and is rather deli~ate in 
constitution. Angora goats do fairl~T well jn many parts of the 
rnion, hut for the produdion of the best mohajr, certain verv 
definite climatic and pastoral conditions are essential, and these m~e 
to he found in the colder, dry, semi-arid districts of the Cape. In 
these regio11s infectious diseases are practicallv unknown, but the 
periodic severe droughts and attendant ills, s~wh as over-stockinµ: 
and plant poisoning, cause at times conHiderahle losseR. The 1,roats 
are usually herded in large flocks hy day. and kraalf'd at night. 
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This practice is heiug gradually rnplaced by a more modern and 
rational system of allowing animals free range day and night in 
vermin-proof camps. As a matter of fact, the Ang·ora goat is 110 

,Yorse off as regards hygienic and other conditions than sheep au<l 
native goats kept iu the same locality. 

XOIUIAL 8KIX. 

The better-bred Angora goat has as a rule a clear, pinkish white 
skin of fine pliable texture. The long, uniform, "·:wy, silky locks 
of pure white mohair cover the ·whole body with the exception of the 
face, ears, and distal extremities of the limbs. rrhe latter parts are 
covered by coarse, short, stubby hair. Very often, however, blackish 
pigmented patches are present on the skin, especially that of face, 
ears, and perineum, rarely on the body. rrhese vary in size from 
that of a pin's head to half a crnwn or larger, and in number from 
a few scattered patches to great numbers often tending to confluence. 
The hair over these is as a rule "·hite. Occasionally one sees goats 
with completely pigmented skin; the hairy coat then has a bluish 
grey colour. rrhis disfribution of pigment in the skin is important 
as it probably has a bearing· on the origin of the pjg,mented tumours 
to be mentioned later. -

The skin is usually dry and often covered "·ith fine epithelial 
scabs resembling dandruff. Oily skins are sometimes met with, but 
such animals :ue culled, as their mohair is considered coarse. The 
:-;kin of the face and ears is rather thicker, and very often pigmente<l: 
in fact, the skin around the eyes is nearly always so. rrhe ears often 
show laceration and snicks, the result of ear-marking. rl1he perineal 
Rkin is soft and of a pinkish grey to very light brown colour. It is 
well supplied with sweat and sebaceous glands, hut only spaTSely 
covered with fine hair. The recess below the tail usuallv contains 
a variable quantity of greyish, cheesy, sour-smelli1~g matter 
resembling smegma. rrhis may he in the form of a soft, pultaceous 
mass, it mav he caked or e,~en drv and crumhlv, hut alwavs fairlv 
firmly adher.ent to the underlying ~kin. Little h~lls of this ;uhstan~e 
matted together with dirt and formed by the to and fro ruhbing of 
the tail, can often be seen hanging from small excrescences of the 
epidermis in this region. The skin in this recess, once cleaned, is 
very thin and hairless, white in colour, and pitted by the openings 
of countless sehaceous glands. 

HISTOLOGY OF THE SKIX. 

]Tor the purpose of obtaining an idea of the histology of the 
:-;kin of those part.s especially subject to cancer, an apparently healthy, 
mature she-goat (14433) was killed, and material for examination 
collected 'from the non-pigmented perinea! skin. Sections were 
prepared from 13 different pieces, representing regularly spaced 
lavers on either side of a median line from the depth of the tail 
re~ess down to the region of the clitoris. The skin just under the 
tail, i.e. in the depth of the recess, shows numerous very 
large sebaceous glands, nearly touching each other. They show 
branched sacculations, which communicate with the sudace by wide 
funnel-shaped opening in the ~pidermis. Hair follicles are 
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practically ah,ent in thi:-; regiou, hut the sweat glands are ·well 
developed. The epidenuis it-- fnirl~, thin an<l covered h~, very little 
kerati11ized substance. In the sections take11 at the level of the 
anus, the epidermal layer be('ollleH fairly thi('k, and in many plaeeH, 
especiall~, along some of the follicles, eviden<'e of hornifyiug centreH 
<.'.all be seen. 8till furtht>r down the hair follicles becomes nun1t•rons. 
Sebaceous and S"weat glanils remain ,Yell developed and numerous, 
~tlthough not <p1ite HO close together, nor so large as above. In the 
reo·ion between the anus and the vulYa, t-5ituatecl well below the len•l 
o(the sweat glands, and l~'i111.r on the lnrndles of rnns<·le fihret-5, ~!re 
sparne hut well-developecl glands, which appear t.o have a specrnl 
function. Their lurne11 coll taint-- an eosinophil ie, homoge11eous 
material resembling eolloid. In appearance they resemble the sweat 
o·lands to some extent, hut show maiff more <·onvoluhons. Some of 
the tubules often show branching saC'c1{latio11s. The lining epithelium 
consists ,of a Hingle layer of low cubical epithelium often having a 
pe('uliar, va<'uolate appearance due to the pret--enee of man.v refractory 
globules in the cytoplasm. 'J1he opening of these g·lands was not 
trr1ced. They are prohabl~, modifie<l skin glands, of the nature fff 
the so-callecl apocrine sweat gland. Pigment is abst>ut, or Vt'l'~' 

scarce, in the basal Ja~,er of the epidermis, hut ma~' be seen in 
chromatophores lying· just 1.uHler tht> basal memlmrne. Tlwse ce11s 
are few in number, ancl fairly well spr1ced out, lwin!.f more frequent 
hehrnen the sehaeeous µ:lands and arnm1<l the hair follielet-5. Thnmµ:h
out this region, round cells in dusters, or in diffuse arrang-E>ment, 
are seen in the corium, sometimt>s associated with the inteqrnpill:.n~, 
processes of the epidermis. These rmnul <'ell ac<·umula6ons are more 
evident under the squamous epithelium lining tht> vulva. Here they 
seem actual]~, to invade the epithelium in plrH'es, and art> often mixe<l 
with neutrophiles. The chrornatophores r1re ge11t>rall.Y r1hsent from 
this reg-ion. rrowanls the periphery of the perineum, therE' is a 
grad1rnl decrease in the numlwr mid size of tlw skin glands as the 
h,1ir follicles hecome more nmnerous. 

Specimens of skin from other goats, Home ,Yith pigmente<l 
perineum and earn, were also examined. The histological picturt> 
is similar to the ahove in all essentials, except tlrnt tht> distribution 
of pigment is difft>rent. The pig·mentecl pateheH or maculae men
i ioned above contain a good cleal of melanin. The gTanuleR are most 
nlnmdant in the germinal layt>r, but pt>rnHle :.llso the whole 
malpig-hian lr1yer. 

The other parts of skin may contain smaller hut v:.niahle amounts 
of melm1in, which is either uuifonnly t-5})1 ead along the bat".lal layer. 
ol" C'onfined to C'ertaiu areas only. The r1naugemt>ut of t ht> ski11 glarnls 
is the same. They are large and ('loser tog·ether, oftell mia8so<·iatt>d 
with hair follicles near the anus and under tht> foil, wheI"eat-5 they 
gradually he('ome smaller towards the peripht>r~, of tht> perinem1;. 
tlere and there, near the anu8 and vulYa, mi11ute t-51.lpt>r-ffrial erosions 
,Yith iHfiltrntion of nt>utrophiles ~rnd rnu11d C'ells untlN mid into the 
epidermis are seen. Sometimes a layer of intlmnmatm ;\' exudate r1nd 
filirin covers the E>xcorir1tio11. Tht> skin of the ear from two 8peC'imens 
examined presenh; nothing· unus1rn]. The epidermis is thrown into 
t·oarse serrations superficially, except on tht> i nuer surface of ear, 
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where it is relatively smooth. The interpapillary projections are 
small and shallow, hut at the edge of the ear 1rn•y reach considerable 
depth and thickness (ac~mthosis). · The basal layer of the epidermis 
arnl hail' follicles. ofteu also the stratum spiuosum, shows a more or 
less heavy pigmentation, often patchy in distribution. rrhe inner 
surface of i he ear generally shows much less pigmentation. rrhe 
sehaceow; gla11<lR are fairl:v fre<1ueut. hut small, and open into the 
nurnenrns hair follieles present. f·hYeat ~darnls are rare and ve1y 
small. 

Ill. SKIN CANCER OF ANGORA COATSs 

Before 1n·o,·ee1ling "·ith the description of tlie eases observed, 
it i•,._ perhaps advisa hle to enumerate the various circumstances under 
"·hi'.·li these tumours o<·cur, the types of animals affected, and how the 
fannel' deals with them. 

occr RH EX Cl◄~ 

Species .-As pointe,l out, only Angora goats are susceptible to 
these types of tumour to this extent. Evi,lence gathel'e<l from 
farmers, as well as personal ohse.r·vations, show that new growths of 
this description are prndically unlrnmn1 in the :South ..African native 
or Boer goat. 

Iu sheep, skin tumours are occasimrnlly met with on the head. 
in val'ious situations, such as 011 i he ears, e:velids, cheek'S, and fore
head, etc. Several sueh cases have ahe:.Hly heen examined at this 
Institute and identified as spino-cellular careinomata. Dodd (192:-3) 
describes the occmTenee of skin eaneer of the ear in Australian sheep, 
while Beatti attributes the can:1noma seen in Argentine sheep to 
injuries from thorn-bushes. 

SEX. 
She-goats are hy far the most cornrnonly aftecte<l. Kapaters or 

castrated males only rarely, and then usually on a brnken horn stump, 
ear, arnl elsewhere on the -:-;kin. Hams, on the other hand, have 
apparently never heen observed suffering from eancer. It should he 
remembered that rams usuall~, form only a Rm all pereentage of t lie 
flocks. "\Yhether this has actually anything to do ,Yith the apparent 
total a bsen<"e of tumours in them l'annot at th is stage he sa i <l, bui is 
certainly seem·" that males, including kapaters, are mueh less sus('ep
tihle to these tumours than fern ales. 

A,H:. 
A<·nuate figures rnuuot he given, hut most of the 1:ases ohserve<l 

\Yere adult a1Hl aged aHimals. Alt hough some '' warts " \Yel'e seen 
on quite young goats, thei-;e ,yere merely of papillomatous nature. 

The estimate,l percentage occtureuce of ('Hlll'er among•..;t goats, as 
stated hy v:.nious farmers eonsulted, ranges from 1 per mil. to 5 per 
eent. of the Hoek yearly. rnfoitmrntely, no statisti<'s of any ,leserip
tion are available to suhstantiate or refute these figures, which are 
mulonbtedly very rough f'Rtimates, and often on the high side. E,en 
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from the flocks inspected personally, it was found impossible to arrive 
aJ any <lefinite figure, since the exact munber of affected animals 
destroyed hy attenaants during the season could not he ascertained. 
It is very <lifficult to examine all the goats in the large and scattered 
flocks, to make sure that no early cases are missed. The cases actually 
studied ,vere nearly all obtained from one owner, who estimates the 
percentage at:~ per cent. This figure, however, seems mnvanantahly 
high. The correct figure varies from flock to flock, and from year to 
year v,·ithin the rang-es mentioned above, all(l probahl;v rarely reaches 
or exceeds I per cent. 

SEASOX. 
Tumours apparently develop at any time of the year, although 

some farmers maintain that they are more frequent at, or after, 
tupping time. In fact, they firmly believe that the <lisease is trans
mitted by the ram at sen·ice, from affected she-goats, to the healthy. 
Although experiments to prove this point could not actually be carried 
out, it seems very unlikely that thiis is the case. (ft~e Contact :Experi
ments.) 

LUCALrl'Y. 
rrhese tumours apparently occur all over the country wheTe 

Angora goats are kept, even in t.he Transvaal under dimatfc condi
tions totall;v different to those of the Cape. 

<JENKltAL APl)E.AHAXCE. 

Under fanning conditions the flocks are brought in at certain 
periods, e.g. for shearing, at kidding time, for dipping, etc. rl'his 
,11ffords an opportunity of catching and handling each animal, so 
that it can he •subjected to a more or less close inspection. In this 
way mauy of the tumours are detected ,vhile still fairly small. 
Tuiuours c~therwise have to reach a certain size before they cai1 readilv 
be detecte<l without hamlling the animal. As a rule, th~ first indic~
tion of the presence of a tumour is the soiling and matting tog-ether 
of hair around the perineum with slimy exu<late and dirt. Tumours 
in other parts are also generally detectecl when they become ulcerate<l, 
start giving oft isoiling, stinking exudates, and become fly-struck. 
The general appearance of such tumours naturally varies greatly. 
The size may he anything- from that of a pea up to 10 cm. in diameter, 
either roumled arnl lobulated, or flattened like a g-reat raised ulce1·. 
The parts affected in orcler of frequency are the perineum, ear, horn 
stump, udder, arnl rest of skin, the first being· by far the most corn
monl;y affected. Even in this situation the tumours have predilection 
seah;, either the skin of the recess under the tail is affected or the 
sides of the vulva. Ver.v often both are affected so that the growths 
nm into each other. rrhe tumours urnler the tail usually originate 
in, and are attached to, the skin above the anus, either in the centre 
or on to the side. rrhe area of attachment may remain small, so that 
the tumour as it gTows becomes pedunf'ulate and m1u,hroom-like, or 
€'h;e, on the oth€'r harnl, the base may widen with the tumour, and 
on account of necrosis or. the action of fiv larvae it rnav assume the 
form of a wi<le, shallow, rag-g-ed ulcer w~th induratecl, ·1:aised e<lp;es. 
From the usual starting- point, i.e. the depth of tlw r€'cess und€'r the 
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tail, the tumour grows as a moist, pinkish mass, sometimes greyish to 
black, until it fills the whole space between the two lateral tail folds, 
which may even be pushed outward. It may then extend dmvnwards, 
hanging over, 01· on either side of the anus, and even down to the 
vulva. The vulvar tumours are more usually of the rodent ulcer type, 
partly eovered with crusts, all<l gradually ·widening and getting 
deeper, or bulging out to take on a eauliflower appearnnce. It ,seems 
to he a common property of these tumours that, as soon as they rnach 
a eertaiu size, they tend to become surroull<led and covered by moist 
exudate, which forms a suitable pabulum for bacteria and other 
organisms. This exudate tends to soil and mat the adjoining· hair all(l 
contributes to eonisiderahle initation. In some cases it appears to 
have a macerating influence 011 the lower lying or in-contact skin, 
often to such au extent as to give rise to actual newgrowth or contact 
implantation. Blow-flies are attracted to this rngion by the foul 
im1ell and moistness. They deposit their eggs on the tumour, with 
the result that the emerging maggots 80011 attaek the tumour and eat 
their way into it•s · 8ubstance, <'a using intense irritation and suffering 
to the a11irnal. Apart from fly Jarnle, the tumours often undergo 
loss of 1-mbstance by the sloughing off of gangrenous tissue. Crusts 
which form over them are torn off mechanicallv, either accidentally 
by horning, or hy the animal itself while scrat~hing or biting itseff 
on account of iTritation. Haemorrhage is also very easily set up 
by the least traumatic action on the tumour. The early stage of the 
tumour, i.e. from the time it begins developing until it becomes large 
enough to cause exudation and irritation, occupies a varying lenp;th 
of time up to several months. During this periml the allimal seems 
to experience little or no im·o!rvenience and certainly remairn; in fair 
or even good condition, acconling to the state of the pasture. Such 
a small tumour, especially when in the <lepth of the tail recess, cun 
he easily o'Yerlooked, unless the tail is lifted and the part closely 
examined. In most cases the tumour grows 011ly very slowly at first, 
and may eveu at tinies shmY considerable regres•sion (gangrenous 
sloughs, maggots, trauma). ( )n reaching- a certain size, however, or 
for other unknown reasons, the <lisease may suddenly take a more 
rapid course. The animal Htands apart from others, does not feed 
properly, and shows all tlie Higns of intense worry and irritation, 
namely, constantly flicking its tail, stamping its feet, biting, horning, 
and scratching the affected part, sometimes furiously, or el•se biting 
\·ic1oush' other goats around the perineum. The animal 1-1eeks dark 
corner1-1 to lie in, or creeps amongst other goats, and usually lies with 
its head towards its perineum in an attempt to wanl off flies. Condi
tion is· lost very rapidly, all<l tlie animal finally dies in a state of 
extreme emaciation and cachexia. In practice, fortunately, affecte<l 
animals are nearly always spare<l this eruel arnl slow torture, or at 
any rate it is curtailed. The farmer realizes from experience that the 
condition is incurable. All cases are, therefore, destroyed as so011 
as they come to his notice. In this way he is able to make use of the 
carras·e while stiJ1 111 fair c011<1itiou, an<1 incidentally saves 
the animals from unneee:-;sary suffering. She-goats · affected 
with periueal tumours. if allowed to bree<l, naturally unde1·
go terrible suffering and laceration of n1ha during parturition. 
~\part from these humane all(1 e<"onomie reasons, early culling j" 
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prnctised to minimize the chances of carrying over the affection from 
diseased auima1'8 to dean ones. 

The economic losses due to c-ancer of the goat in the pa-st have 
been overshaclcnved bv thm,e due to other causes. The veterinarians 
were mostly preocc1{pied ,,·ith more important arnl urgent stoc-k 
cliseases. This probably is the reason why the condition has not been 
recorded before. :Malignant growth"H in their variou:-; fonrn; are well 
known and accepted as iuevitahle, or taken for granted, :tll(l ~,s they 
are known to be incurable, 110 further notice is taken of them beyond 
destroying the affected animals. Attempts at treatment have been 
repeateclly tried by the more enterprising owners, espel'ially where 
the more valuable animals are concerned. A paste made up witli 
Cooper's arsenical <lipping powder is :•mid to have some beneficial 
effect when applied in the early -stages. Other drugs an<l herbs have 
also been tried with varying and cloubtful results. Surgieal remon1l 
in the crudest form is practisecl in some nue ca:-;es of cane-er of the 
ear, by the simple process of cutting off the ear above the tumour. A 
fe,v '' permanent " cures were effected in this way. Such ca:-;es, 
however, are few ancl far bebveen, especiall:v in late yeal'S, as most 
fanners prefer to kill off all affected animals. They claim that this 
is directly responsible for the undoubted re<ludion in in('idence of 
cancer lately. 

There are also some who maintain that since the aclYent of a more 
modern and rational system of farm management, i.e. allowing the 
animals free range in vermin-proof camps, instead of herding arn1 
kraaling, coupled, of course, with the practice of culling, the occur
rence of cancer has been materiall:v reducecl. 

MATERIAL COLLECTED. 
The material studied consisted of-

(]) seven tumours, mostly in their early stage, removed surgi
cally from affected animals on the owner's farm (Series 
725G). rrl11s incidentally afforded an opportunity of visit
ing the flocks under actual fanning co1Hlitions, and of 
gathering first-hand information. Other information wa•s 
obtained from various progressive Angora goat farmers by 
circulating a q uestiouaire dealing ,vi th some of the most 
obvious aspect"H of this clisease; 

(2) fifteen affected animals obtainecl from various som·c·e:-;, of 
·which 11 were from the owner referred to above.~~ These 
animals were consigned to this Institute and kept in 
stables and later together with some 30 experimental 
animals in n small padclock. Some were u.secl for trans
miRsiou aild variou8 other experiments, while others were 
krpt for the observation of the tummrn-; 1n their variott8 
stag·es of cleve]opment. In ne .. ul.v ,111 ca::;es 11rnterial w.-i.s 
collected for histological examination. The description of 
each case, including the clinical observaciou, post-modern, 
and histological resu1ts, will he found in protocol form at 
the end of this paper. 

The follmYing table gives a ·sumnwr~· of the c-n:,e8: --

* Since going to press, 21 more cases of cancerous goats have hecn colleete,J, 
of which 14 were affected at the perineum and 7 on the ears. 
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C) 
-1 ..... 

Case. 

-----· 

14771 
14772 
1477:3 
1729:1 
17294 
17296 I 

17297 I 

17298 
17299 
21957 
7256A 
7256B I 

7256C I 
72561) 
7256:E 
'7256F 
14770 
17292 
17:300 
17:301 
998:1 

7256G 
14505 
15fi90 

Sex. 

Female 

" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" 
" Male 

Female 

" 
" 
" 
" 
" 

I 

Age. 

I 
F.m. 
Aged 

" 
" 
" 
" 
" 
" 
" 
" 
" 4 t. 

Aged 
F.m. 
6 t. 

Aged 
F.m. 

2 t. 

" Aged 
ti t. 

Aged 

" 

rrABL:E OF CASES. 

Situation. Diagnosis. 

Perineum ...... l\l ixed sp. and bas. c. ca .... 
Anus .......... Bas. c. ca ................. 
Perineum ...... Mixed bas. and sp. c. ca .... 
Perineum ...... Sp. c. ca .................. 
Anus .......... Mixed sp. and bas. c. ca .... 
Horn stump ... Bas. c. ca ................. 
Vulva ......... Bas. c. ca .................. 
Vulva ......... Sp. c. ca .................. 
Ear ........... Bas. c. ca ................. 
Perineum ...... Mixed sp. and bas. c. ca .... 
Anus .......... Bas. c. ca ................. 
Vulva ......... Bas. c. ca ................. 
Anus .......... }\fixed bas. and sp. c. ca .... 
Anus .......... Bas. c. ca ................. 
Neck .......... Bas. c. ca ................. 
Anus .......... Sp. c. ca .................. 
Anus .......... Clinically bas. c. ca ......... 
Horn stump ... Clinically bas. c. ca, ........ 
Forehead ..•••• Papilloma .................. 
Face .......... Papilloma .................. 
Anus .......... Mixed sp. and bas. c. ca. (?) 
Vulva ......... Chron. pur. dermatitis ...... 
Vulva ......... -
Anus .......... -

Bas. c. ca. = Basal cell carcinoma. 
Sp. c. ca. = Spinous cell carcinoma. 

Jietastases. Pigment. 

-· 

- xx 
- -
- XXX 
xx -
- -

XXX XXX 
XXX xx 
xx -

- XXX 
? -

- X 
- XXX 
- xx 
- X 
- -

- -
- -
- -
- -
- -
- -
- -
- -
- -

.F.m. = Full mouth. 
2 t. =0 Two tooth. 

R. = Recovered . 

I .!\faggots. 

I 

I 

I 

-
-
-

XXX 
-

XXX 
XXX 
xx 
xx 

? 
-
-
-
-
X 

XXX 
XXX 
XXX 

-
-
-
-
-
-

Remarks. 

Died, probably poisoning. 
Tumour removed. R. 
Killed. 
Died. 
Tumour removed surgically. 
Killed in e rtremis. 
Died. 
Died. 
Tumour removed surgically. 
Biopsy for diagnosis. 
Tumour removed surgically. 
Tumour removed surgically. 
Tumour removed surgically. 
Tumour removed surgically. 
Tumour removed surgically. 
Tumour removed surgically. 

! Tumour eaten up by maggots 
1 Died. No material collecte◄ 

Spontaneous disappearance. 
Spontaneous disappearance. 
Died. 
Died. Early stage tumour 1 
Under observation. See protc 
Under observation. See protc 

R. 

R. 

R. 
I{. 

R 
H. 
R. 
R. 
R. 

R. 
t. 

col. 
col. > 

tJ 

~ 

~ 
~ 

► (_fl 
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THE CASES STUDIED. 

From the foregoing table it will be seen that 24 animals are 
included, although they did not all suffer from true cancer. 
Xos. 14770-14773 -were received here on or about the 20th August, 
l!J26, but -were not taken over by the ,niter until the 17th ,Tune, 
1927. A further 10 goats, Nos. 17292-17:301, were received from the 
same source on the 15th ,Tune, 1927. They were selected and sent 
up by the owner as specimens of cancer cases. No. 17295 is not 
included in the table, as on arrival no tumour could he found on it, 
neither did any develop subsequently. Nos. 17300 and 17301 were 
young 2-tooth animals, and had papillomata, which subsequently 
disappeared. It is stated that " warts " hy being continually 
scratched and injured may develop into cancer, hut it is doubtful 
whether these -would have become true caneers under anv circum
stances. rrhe " warts " that the farmers mav have seei1 turn to 
cancer are probably not ordinary papillomat'a, hut cancerous or 
precancerous growths. No. 17292 died 011 arrival, but unfortunately 
no rn,aterial was collected for section as it was not realized in time 
that the gangrenous tissue around the brnken horn stump might be 
0£ the nature of a tumour. It is quite probable that this ease was 
similar to 17296. No. 21957, received on the 17th November, 1928, 
from a different locality, was suffering from a typical cancer of the 
perineum. The seven specimens marked 725G A to 7256 G are all 
tumours removed on the 20th August, 1927, during the course of a 
visit to the farm from which the first two lofa originated. rrhese 
tumours had developed, or rather beeome apparent to casual 
inspection, since the previom; series (17292-17301) had been culled 
from the flocks. It may he taken, therefore, that they were still 
in the earlier stages of development, a point which seems supported 
by their relative small size and microscopical appearance generally. 
The object of this visit was to study the local conditions, collect 
material for microscopical examination, and incidentally note the 
emative efforts of surgical removal. Nos. 9983, 14505, and 15G90 
were picked out from the available experimental goats, on account 
cf peculiarities which might throw some light on the mode of 
development of the tumours. No. 9983 had a small pea-size pro
tuberance under the tail to staTt with; this eventually grew to a 
Hat e:x:C'rescence a couple of ems. in diameter. rrhe histology of this 
gnnvth seems to explain the origin of this type of neoplasm to some 
extent. Xo. 14505, ,-d1ich accidentallv received a traumatic 
laceration of the vulYa, ,vas left untreated ;ml kept under observation 
tu see whether the chronic inflammation "·ould lead to the beginning 
nf a new gnndh. Fp to elate, no evidence of tliis can he seen. 
No. 15G90 had a peeuliar fringe of small, short, skin outgrowths 
under the tail, on which caked balls of sef'retion, dirt, etc., accunrn
lated and hung down. rrhese outgrowths have so far made no 
progress and are apparently malformations of the skin, and not at this 
stage to be regarded as tumours (see Fig. 45). Out of the 24 animals 
included in the table, X os. 17300, 17;301, 14505, and 15690 are only 
of interest inasmuch as the lesions noticed might form a starting 
point for ca11cerous growths. Nos. 14770, 17292, 725G G, and 998:1 
cannot he taken into account, as no material was examined micro
sropirall-'· from the first two, anfl the diagnosis of the last two is 
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doubtful. X o. 9983 and also 14 772 show very interesti1w cha1wes 
which it is believed might explain the earlie;: developme~tal sh~o·e~ 
of the tumours in question. . b 

'rhis leaves a total of 1G goats in which epitheliomata of various 
types were examined histologically. 

The diagnoses anived at are given in the table, and the clinical 
and micrm;copical findings in the protocols at the end of this paper. 

These sixteen eases are all females. ~l1he onlv castrated male 
(K_apater 17292) ,ms excluded on account of lacl~ of histological 
endence as to the nature of the growth. 'rl1eir ages vary; the 
youngest being 4 tooth, while the majority are classed as full-mouth 
alHl aged. The latter term includes tho::,e in whid1 the incisors are 
worn down to mere roundecl stumps on the gums. 

The tumours were distributecl as follows: l:l at perineum, one on 
a broken horn stump, one on the ear, and one on the neck. By 
perineum is meant the short-hairecl skin arnund anus and vulva. 
These two orgaus are uot considered separately, since in our experience 
both may he affected at once. Tumours have been ::.;een extending 
from the one to the other during the cmu::.;e of their development, 
e.g. 14771 and 17293. 

As regards the uature of the various neoplasms, three had more 
or less definite cancroid tendencies, and can he called ::.;pino-cellular 
earcinomata. Eight showed no kerntinization, and are therefore 
classed as basal-cell C'arciuomata, while the remaining fin· are com
hiued forms, either couainiug well-demarcated areas of either type, 
or else a more or less ill-defined intermediate structure. 'l1hese still 
have some of the characters of a basal-cell carciuoma, but some cells 
show degeneration, swelling, and keratinization, resembling some
,vhat those seen in eancroids. It must he stated, however, that the 
above grnuping, which is arbitrarily bat-iecl on one or two 
characteristics, namely, keratinization and morphology of cells, is 
Yery unsatisfactory, since there is no shai·p clistinction from one to 
the other, hut rathe1' as it were a gradecl scale of tram,ition from 
the round-celled, sarcoma-like, basal cell tumour on the one hancl, 
to the pearl nest-forming cancroicl on the othel'. 

Krompecher in his classification of Basaliomes of course does 
make provision for keratiuizing hasal-cell carcinoma, which he calls 
" Carci1wma hasocellnlare parakeratodes." 

)Ietastases were onlv noted in four ,of the cases. Two of these, 
1729:i arnl 17298, were i;1 the supramammary lymphatic glands only, 
from primary perinea! cancroicls. The remaining· two cases were 
from non-keratinizing epitheliomata, i.e. hasal-cell carcinoma. 
Ko. l 72!W, with the growth on the broken left horn stump, showed 
metastases in all the lymphatic glands of the head arnl neck, on the 
left side 011ly, as for down as the prnscapnlar, and also the liver 
(see Fig. 18). 'l1he other, 17297, also had extensive metasta:-;es. 
The lymphatic glarnls affected were the supr:nnannnar;v on hoth sides, 
suhlumhar and rnediastinal, and in addition the kidneys, pancreas, 
liver, heart, and lungs (see :Fig. 22). It is evident thus that malig
nancy is independent of the hornifying properties of these neoplasms. 
\Ve have, for instanC'e, several other ca::,e::, of mixed io1 m~, t-iurne 
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of which were observed for a considerable period of time, ,vhere 
metastases did not occur. Pigmentation (melanin) appears to play an 
important role in these tumours. It will he seen that a few had a 
pitch-black colour, llue to presence of large amounts of melanin, 
which was formed in the grmvth itself. Some had varying 
quantities of this pigment, which was sometimes localized in certain 
parts only, while others again seem to be devoid of it altogether. 

BA.CT EHIOU )UY. 

The bacteriological aspect of these tumours was investigated 
only very superficially. On account of the lack of facilities and time, 
it was felt that this subject was better left over for the time being. 
There are certainly many interesting points which are well worth 
investigating by a bacteriologist or protozoologist; for instance, the 
role played by bacteria and spiral organisms in the development 
or extension of the tumours. The smear preparations made from the 
scrapings of the surface of tlie tumours showed an abundant and 
varied bacterial flora. This could, however, he expected from the 
open nature of the lesions. In ad<litiou, also, many cases showed the 
presence of numerous spirochaete8 and spirilla. These ,vere at first 
1·eganled with suspicion, in view of the alleged transmissihility of the 
condition at tupping time. Attempts af transmission, e.g. by dose 
C'Ontact of affected animals with non-affeeted ones, rubbing of infected 
material into the mucous memhra11e of the vulYa, scarification, arnl 
injection ,vith suitable material, all prove<l unsuccessful. 'I1hese 
spirnchaetes are usually to be found 111 the moist exudate around the 
tumours. They appear to be ahnlys associated ,vith a type of 
hacterium seen in fusiform or headed-chain formation. They cone
spornl very closely to those described by Tmrnichff and others, an<l 
foun<l in Yincent's angina. otitis media, and adenoids in man. 
1t is, of course, ,vell known too that types of spirnchaetes are often 
fournl in ulce1·ating open son's in man and animals generally. 
In pigs, in this country, they are often found in large skin abscesses, 
of which they are believed to he the cause. }>eculiarly enough, the 
spirochaetes found 011 these tumours occmTed apparently only in the 
goats ,vhid1 had been 011 the premises of this Institute for some time. 
~ one could he found on the newly introduced cases, nor on those 
examined 011 the farm of origin (7256 series). Furthermore, in those 
c·ases where material from swa hs of the tumours was injected suh
cutaneouly near the anus, an abscess usually developed and 1rnrst, 
leaving an open wound iu which spirochaetes were often found in 
large numbers. In spite of this, such a ,nrnnd invariably healed up 
rapi,Uy. 

From the foregoing it is c011<:l uded, therefore, that the spiro
chaetes observed ,vere only part of the many contaminating 
saprophytes growing urn1er the favourable conditions produced 
arnund the ulcerating tumours, and that they were not directly the 
cause of the tumours. rl1his, of course, c1oP~ not preclude the 
possibility of secondary i1diuence on the huther development or 
spreading of the growth once sta:ted, fm i1H;tanee, hy the macerating 
or initatiug- effects of such mganisms on the adjacent tissues. 
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THEAT)lEKT. 

This deals only shortly with the surµ;ieal aspect, srnce the 
material availa hle was too rnstricted to try the efteets of drugs and 
other modes of therapy. 8urgical rnmoval of the tumour was per
formed in the following cases:-14772, 725G A, 13, C, D, E, l◄\ and 
U-, 17294, and 17299. It provecl entirely su<Tessful in so far as 
can he ascertained at this stage. The operation itself is very simple 
on account of the superficial attadunent and mmally non-infiltrative 
nature of theRe tumourR. l\fost of the above cases were done, uncler 
field eouclitiorn;, with a local anaesthetic. An injection of 1 '10 to ½ 
grain of cocaine with adrenalin, into the sulwutaneous tissue near 
or nuder the growth, was founcl to ans,ver the purpose very well. 
The tumour and neighbouring skin was, in the first place, washed 
with soap, ,num water, all(l disinfectant, dried and painted over 
,vith tinehue of iodine. The tumour could then ver;v easily he 
dissected out, especially when of the stalked variety, hy following
and enudeating the firm connective tissue stroma from the suhcutis. 
In one ease of the ulcer type, which penetrated cleeply into the vulva 
lip and im~oh~ecl the mu,·osa ( 725G B), it was necessary to cut fairly 
deeply, in order to remove the whole pigme11tecl tissue. The mucosa 
was then sutured to the skin. In all these cases the tumourR were 
either near the anus 01· vulva. The tumour removed from 17299 
,vas situated on the ear. Here, of course, the ear itself was amputatecl 
just proximal to the tumour and a few sutures placecl at the edge to 
approximate the skin over the cartilage. 111 anotlier c-ase (725G .E) 
the tumour was attached over quite a large area of skin over the neck, 
l'esulting after the opel'ation in a fairly wide, though shallow, wom1<l. 
f n all the~w eases after attending to haemostasis, bleeding being fairly 
profuse in some, e.g. 7256 B, a few intenupted sutures were pla<'e1l 
in positiou to hri11g the skin edges together. After-treatmeut con
sisted in deaning and dusting with iodofonn a few times. rrhe 
725G series 1·unniug in the velcl were never again attended to. The 
whole gl'oup made a rapid arnl lrneveutful reeoYery. As a matter of 
intel'est, the case of goat 14 770 may he mentioned hel'e, aR it 
practically is equivalent to :rnrgical removal. Here the maggots 
which swarme,l in the tumour ate their ,Yay right down into thf' 
hase of the Yery slender stalk, in such a wa.Y that the tumour and its 
occupants fell oft. The small ,Yom1<l on the stalk stump healed up 
soon aftnwanls and there has been no recu1TeBce. The seYen cases 
clone in tlie fielcl, i.e. 7251> series, ,vere not seen again h,Y the writer, 
hut the owner stated in his last communication that all had recovered 
from the operation, and wel'e to all ontwal'<l appearances healthy. 
Two of these, hmn•ver, subse(1ue11tly died from causes unassociated 
with carn·er. ( )f those ,Yhich were kept urnler observation, Xo. 
14772 wa:-; killed 25 months aftpr operation ou aceount of povel'ty arnl 
old age. It had no outwardly Yisihle rel'.mTences. Subsequent 
micrnscopic examination of the pel'i11eal 8kin show:,; small foci of 
epitlwlial gnndh which seem to he the beginnings of tumom·s. The 
skin also showed clisti 11ct atroph)- and ,legeneration. ~ os. 14 770, 
l 72HH, and 17294 are still alive and well, HJ, 14, auc1 2 months 
re8pedively after removal of the tumours. 

From thesP few cases it woulcl seem that these Rkin tumours in 
Angora goats respornl fairly well to surgical treatment. Experience 
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in this respect is, however, limited, and more work in this line _has 
to be done. Close observation of the treated cases under vanous 
conditions is necestmrv before definite conclusions can be drawn. 
It is, for instance, n;t known what effect breeding would have on 
such animals. .Mention is made in the literature (Gans 1928) that 
the basal-cell carcinoma, and even the squamous-cell carcinoma in 
man, <lo not readily recur once removed. 

In most cases of skin cancer in the goat, therefore, surgical 
treatment is indicated, provided metastasis has not obviously taken 
place. rrhe chances of success in the earlier stages are naturally 
greater, and the operation is quite simple on account of the super
ficial nature of the growths. "\Vhere the presence of metastases is 
suspected, it may be advisable ( on purely theoretical grounds) to 
remove the supramammary lymphatic glands as ,vell, i.e. if the 
tumour is at the perineum. r_rhese glands, it appears, become 
involved in metastasis before any other invasion takes place, e.g. 
( 17293 and 17298). 

U ncler the present circumstances of Angora-goat farming in 
this country, it is doubtful whether curative measures, unless such 
could he performed by the farmer himself, would be of any practical 
value. Except in rare cases, the individual value of goats is not 
great enough and the services of a veterinarian too difficult to obtain 
to render surgical treatment a practical solution. 

The best course to follow at this stage is to encourage the 
present policy of culling all affected animals as early as possible. 
:iiost farmers do this already, and attribute to it the decrease in 
incidence of cancer in recent years. There would not be any great 
difficulty in generalizing this practice. Should the belief that the 
disease is transmissible, or even that it is due to inherited predis
position, be founded, then such a course would, for obvious reasons, 
he the proper one to adopt. Finally, such a procedure also commends 
itself from purely hygienic and humanitarian points of view. 

As nothing is known regarding the etiology of the condition, 
little can be said about prevention. It is probable, however, that 
timely surgical treatment of fractured horns and other injuries 
might ave,rt some, at least, of the tumours which develop in those 
situations. 

IV. DISCUSSION. 

LITERA11URE. 

11he literature relating to skin tumours in the dom,estic animal 
covers a surprisingly small field. Fairly comprehensive histo
logical, as well as macroscopical, descriptions of a few types 
,of skin and skin gland neoplasms are given by Joest and by Kitt 
in their standard works on "Animal Pathology." Apart from 
these, occasional outstanding cases have been rec6rded by various 
writers, hut little has apparently been done in attempting to study 
them thoroughly. 

Kitt states that, in the dog, adenomata of the sebaceous glands, 
and especially of the circumanal glarnls, are fairly frequent. The t-kin 
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g1aw1s of the t>ar are also sometimes affeded. The ~ize of these ::ithmn
mata reaches that of a hazel-nut or even that of a small apple, and 
the skin over them is Tarelv ulcerated. The circunrnn:il adenoma 
sho,,,s no lumen in its struct~re, no secretion is present, ar1d there is 
no outlet. Skin carciuomata, he states, are to be noted in Jogs, cats, 
a.n<l horses to a greater extent than in other animals. The predilection 
seat of development is at, or nem·, the junction of the epidermis vnd 
mucous membranes, e.g. lips in the horse, dog, and cat, anus in the 
dog. (In this connection it is interesting to note that, in this l~•rnntry~ 
cancroids of the nictitating membrane in hon,es are sometimes met 
,,·ith. Carcinoma of the eyelid in bovines also occurs '.vith relative 
frequency.) 

l◄'rohner describes an '' Ulcus carcinoma to des circumauale '' in 
the dog as a lumpy, slow-growing tumour, soft to firr.11 in l'OHRiRtence. 
Its ulcerated surface is covered with slimy, stinking· ~ec.,r8tion, which 
macerates the neighbouring skin and sets up inflammation. The l1ase 
of the tumour is continuous with the skin. Anal carcinomata of this 
type, he states, are as a rule benign. 

AccOTding to ,J oest, skin carcinoma ta of domestic anunals are uot 
TaTe. In the horse they are mostly to be fourn1 at the pre:µuce, tail, 
and vulva (the latter from the clitoris). In cats at the lips. In cattle 
Joest and Biederman describe two cases of vulva carcinoma. J>ajne, 
Trotter, and many others also mention carcinoma of the ndva in 
cattle, usually of the typical cancroid type. ,Toest aho rlescribes a 
" glarnlular " or basal cell type ,of carcinoma which may originate 
from the skin glands or their ducts. 'I1hese, he states, are very rare 
in animals. Histologically they cm1sist of solid, ,Yinding, branching, 
garland-like strands of epithelium. The arrangement of these is very 
irregular; they aTe devoid of a lumen, so that they cannot. easily lie 
mistaken for an ~Hlenoma. rrhe epithelium is composed of many 
layers and is closely packed in sparse connective tissue. On account 
of the similarity of these cells to those of the basal laver of the 
epidermis, Kr01{1pecher called them basal-cell carcinomat~ or Basa
liomes. He states that one rarely finds in ,sections evidence of con
tinuity between the epidermis and tumour cells. Ricker anfl 
Sch·walbe, quoted by J oest, derive the basal-cell carcinoma from the 
epithelium of the skin glands . 

. T oest further gives a short account of adenomata of sebaceous alHl 
sweat glands in clogs. The former is characterize<l by the pTe~ence 
of much-branched sebaceous gland lobes. The centre ,of each sac 0011-

sists of the usual fot-lac1en cells. The pm·iphe1·y is lined by ]ayers cf 
f1arker cubical epithelial cell8, which are difficult to distinguish from 
epidermal or follicular basal cells. 'These tumours apparen:ly may 
aft'ed any part of the skin. The sweat glancl adenoma describ,~d has 
sueh a typicall.v glam1ula1· shudure that it need 110t be taken i1do 
account here for the purpose of comparison. 

In Australia, according to Dodd (1923), sheep often :m:ffer ~rem 
caucer of the ear. This, it is believed, is due to long-standing chroni.:'. 
initJttion, the re-imlts of ear-marking. 

Heatti likewise believes that skin eancer in .Argentinian sl1eep is 
causecl b:v the repeated in.inry from the thorny bushes amongst wh.jeh 
the sheep have to graze in the Pampas. The cancers alluded to by the 
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last two wOl'kers arE' presumably canuoids. In South ~\Jnca :such 
tumours have also been ,>hserved at this I usLitute. Uue case was a 
large squamous-cell carcinoma of the forehea<l, the other of the ear. 
J ,ubarsch a11<l OsteTtag give more or less similar 8tatistics regarding 
skin tumours in animals. 

\Vith regard to rnelnnotic epithehal tumours in dorne.-;iic animal3, 
the following have heeu rec()nled: Caylor arnl Schlottl1:rneT des(';·1 be 
111elano-epithelioma iu three young swine. :Melanoma Vi ere also 
oberve<l in pigs l>y Schiippt>rl; in cattle by A,lams aud by Scbindelbt; 
and iu dogs by Schindelka. Hewlett in India mentions uewgTowths 011 

the base of the horns of cattle. 'l'he8e go under the name of '' horu
l'.ore disease " and in Stockman':-; opinion are of the nature of epith;~
liornata. Hemarlrnbly enough, the µ;oat is not meutione,1 in comiecl:ion 
with skin tumours. 

Jt is fullv reali½ed that the a bo,·e doe:-: not include all that nas 
been ,vritten ··on skin enucer in animals. It merely repre-scnb; the 
literatuTe whieh the writer was in a position to commlt in the local 
library. The most interesting arnl u8eful information was obtaine,l 
from some of the standard texthooks on human tumours and ~kin 
diseases. 

Borst points out that, in one and the same carcinoma of the skin, 
one must be prepared to see variou:-, stag-es of epithelium differentia
tion. This peculiarit,v is ofte11 shown h.v basal-cell carcinomata. 
These 1wn-keratinizing epithelial tumour-s are characteri½efl by rno•e 
or less undifferentiate<l epithelial cells haYing polygonal, roimcl, 
elongate,l, or spindle shapes. He considers the " r0<lent uleer " of 
man a special t,vpe of this earcirnmw, slow growing, more restncte<l 
to the superficial tissue-,-;, and in which calcification can often he seen. 
He states abo that he saw a pigmented, fiat cell earcinom:1 in the 
form of a pigmented naevus. This consiRted of polygonal cells often 
arranged in string-8 01· strands, hut without showing any tendency to 
keraJinization. He could not establish anv connection with the 
epidermis, and therefore did not feel justifie,l ·in terming· it a rnelann
carcinoma. An alternative wa8 to eall it an endothelioma. 

A point of conRidera hle intnest is rai8e<l h~r )IcCallum in connec
tion with basal-cell car('inoma. He states that the malignant epithe
liomata may pre•,-;ent a ,lifferent histological alteration of any or all 
the cells of the epidermis. Their malignancy, therefore, need not 
merely be the effect of their being derive<l from a somewhat more 
<lifferentiate,l layer of the same cells. Krompecher regards these 
tumours as gTmvths <leTive<l from the lowermost, or basal, layer of the 
epidermis, for which reason the~· show no tendency to keratiniiation 
or horn-pearl formation. Indee,l, he is willing to a'Scribe 1•0rt;1~H 

tumour~ to tlw cvlindrical or g·ennrnnl lan-'r, others to ihe cnhoi1-Lll 
or rete layers, a;1d the highly' malignant· epitheliomata to the in.ore 
~uperficial or spiny layer. 

Oertel gives n brief but very concise clescription of Krompecht>r's 
skin c·arn.:er. These little differentiated epi,lermal cell tumours, 
aeconling to him, may also grow in infiltrating fashions. They main
tain a much more <lelicate arbore·,;,cent manner of growth in the fOl'n: 
of thin, delicate cell lmrnches and cell columns, with club slwpes or 
pointed extensions. The ee lls th f>lll seh·es n re also finer, more cle l i ea te 
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in appearance often elongated, even filn•jllar or spindle shaped 
(sarcomatous) ~o that some regard these tumours as eudotheliomata. 
These growths generally ari.se in the cutis, not in the epjdermis, i.e. 
from the skin appendages such as the hair follicles, etc. rl1hey then 
grmr upwards, under, or into the epidermis, -whjcl1 then becomes 
erOlh·d and collapses over the advancing tumour. These cancers 
ulcernte relatively early, and posses8 hard, ill(lurated surfaces. Can
croid pearls or any tendency to keratinization of cells are absent, but 
occa~ioual combination with cancroid tumours are observed. The 
surgeons refer to these grnwths a·s '' rodent ulcers.'' rrhey are locally 
destruchrn, but have little tendency to generalize hy metastaRis. 

As regards their situation, Boyd states that they do not oceur at 
the junction of the skin an<l mucous membrane, but on parts such as 
the face, cheek, nose, eyelids, or ear. One may infer from this that 
the uncovered parts of skin, well supplied with non-follicular 
sebaceous glands, are particularly Rusceptihle. 

Uans athibutes to this type of tumour a <lerivatio!1 from 1.uievus
like structures. His detailed description agrees ou the whole with 
,vhat has already been mentioned. One point of partjcular uderest 
is his statement that 5 per cent. of cases are combinations cf the basal 
cell and ,spinous cell types. He maintains that the absence of keratini
zation is not an a hsolute characteristic of the basal-cell carcinoma. 
Some of these do show a tendency to horn formation, ,vhich is pro
bably consistent with the degree of cell differentiation of that }_HHi-i
cular tumour. It has been observed that after X-ray therapy, haii<,
cellulnr carcinoma have sometimes given rise to metastase·s in the 
regional lymphatic glands. These metastases proved to he of the 
horuifying squamous cell type. He, however, draws attention to tht> 
fact that atypical giant cells with numerous nurlei and mjtose-s, or 
various other degtmerative prot'esses, are not as a rule seen in a basal 
cell-carcinoma. 

For the sake of comparison, ,)ne might also consider the arumi
nate c·omlylomata of man. Gans describe•,.;; these as types of cauli
flower, -wart-like growths, usually of the external :,renitalia. They are 
at £rst single, hut soon increase to large numbers when certaiu 
peculiar cornlitions of moisture arnl maceratioE favmu their develop
ment (anal, genital, and mouth regions). Their situation, as well ns 
their much-branched structure, renders them particularly favourable 
for the growth of all •sorts of micro-organisms. The widening of 
blood-vessels and lymph spaces also facilitate the oozi11g out of 
exudate, whjch, together with secretions, forms a imitable pabulum 
for such organisms. rrlie bacteria and spirilles, which are easil)· 
demonshahle in ihe foul-smelling secretion, cannot be regarded as 
causative agents. rrhese growths are believed to originate from the 
spinose layer of the epidermis. They are, however, different from 
ordinary warts or papillomata, in that there is no thickening nor 
keratiuizati011 of the epidermal covering. It is thought that condy
lomata result from the action of a virus. Apart, therefore, from a 
re·itain outward resemblance, there is JJO rea80ll to th ill k t luit t 1ie 
tumours in Ang·on1 goats are in any way relatNl or •similar to the 
acurninate rond)·lomata of man. 
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:mmPHULUG-Y ~\~]) PIG)LEXTA'l'JUX. 

Turniug uow to the tumour8 of Angora goats in the sixteen eases 
studied, then• is undoubted eYidence that they are of epidermal 
origin. In spite of their vaTied situations and eertain other points 
of difference, they giYe the impression of belonging to the same ~Toup 
or at most to two allied grnups of epithelial tumours-on the oue 
hand, the undifferentiate<l, uniform, epithelial cell tumour, the lw.sal
cell carcinoma, arnl on the other, the branching shands or soli<l 
masses of spinose or squamous cells with pearl-nest formation, i.e. the 
spi110·11s-ccll carci11oma or cancro·id. Between these two extreme-s are 
cases showing a co111 lJination of the two types side by side in the same 
tumour, and others in "·hich the state of differentiation of the cells 
8eems in a tmmsitory stage between the two types. EYen among·st 
the simple basal-cell carcinoma, there are differences in appearances, 
both clinically and histologically. All have this in common, how
eYer, that they are composed of urnlifferentiated cells such as are seen 
in the lower layers of the epidermis. rrlrnse cells may be round, poly
gonal, dendritic, elongated, or spindle-shaped. Only ,one type, how
e,·er, is usually seen iu any one tumour, so that the parenchyma has 
alwDys a yery uniform appearance. The arrangement o:f the cells 
differs also in clifferent tumours. In some the cells are closely packed 
iogether with very little stroma, as in a sarcoma. In others a loose 
Hetwork is formed with the cells apparently welJ spaced out. Iu 
others again the cells show a more or less distinct, arrangement into 
Tows or strings, sometimes branching out in arhorescent fashion, 
folded to simulate crypts -or tuhules, i11terw0Yen, giYing a lace-like 
appearance, or fused to form solid strands. 

Two out of the eight baso-cellular carcinomata, i.e. 1729G and 
17297, showed extensiYe metastases, although there was definitely no 
sign of keratinization. 'l1he tumour cells in these cases showed 
numerous mjtoses, a significant difference from the remaining non
metastasizing types of baso-cellular carciuomata. It is interesting to 
uote also that )I iescher mentions the frequent absence of mitrnsis in 
melauomata. He also states that the metastases from skin melanomata 
shmY the same characteristics as the primary growth. In ca-ses 1729(i 
and 17297 the metastases examine<l showed Yery little or no pigmenta
tion, as compare<1 to the mother tumour. 15 it perhaps due to the 
protection of these parts from light that the cells are not stimulatecl 
to pjg•ment formation? It iseen,1s t.hat the younger tumours of this 
type, i.e. those still o:f small sjze arn1 known to haove recently 
developed, e.g. No. 725G A, Ko. 725G D, have usually the most un
differentiated arnl uniform structure. 'l111e older and larger tumours 
tend to malignancy and caucroid formation, e.g. X os. 17293, 17298, 
172!W, 17297. In fact, in some cases of the combined basal and 
spjnous cell carcinoma, the latter part cleYelope<1 secondary to the 
former, e.g. No. 14771. 

It i·.s also possible and even prnhahle that tho:-:e tumour~ tliag-uosecl 
as spino-cellulm· carcinoma, e.g. Nos. 172H0, 17W8, anrl 725G I◄', 
started as haso-cellular carcinornata. The spiuomi-cell part may lrn,,e 
deYeloped later, an<l then oYergTmYn the original hasal cell inmour 
completely. 

The combined forms are il10se in which ho1h hm.;;al ancl sp-inous 
cells types an' pre:-;eut sille h~~ si<le, e.g. Xos. 14771, 1-1770, 21957. 
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The two types do uot blend but are u:mally sharply demarcated from 
each other, an<l further, eveu ,dien the hasal cell part is pigmented, 
the spinous-cell portion just next to it remajns free of pigmeui:, e.g. 
Xos. 14771 and 725G C. 

The mi:xe<l or transition forms that an: mentioned above represent 
a type such as .Ko. 172B4, in which there seems to be a blending or 
transition between the basal cell and the kenatinjzing squamous cell 
One might almost suggest in seeing this and other similar tumourn 
that by a proce~s of evolution or differentiation the basal cells .. ne 
gTadnally changing their ~:mlinary appearance alltl aequjrjnµ; the 
power of keratinization. Such n10difications are not unknown in other 
forms of ueopbsms, e.g. tulenoma to carcinoma. 

The que:-.;tion of melanin pigmentation in theRe tumours is a very 
interesting one. Some of the growthR are totally devoid of pjµ;ment, 
whih\ others shmv various grades of pigmentation. ::Macroscopically 
the intensity of pigmentation is refieetefl by the colour, whjch may 
vary through unjfonu or mottled sha<les of pinkish grey to pikh black. 
In section the concentration of melanin also v .. nie-i'l wi<lelv. In some 
tumours only a few isolated epithelial cells eontain 'granules of 
melanin. In others practically every cell shows the presence of fine 
granules <liftusel:v scattered in the cytoplasms. In some cases the 
pigment may he coufine<l to cells in one part of the tumour only. 
As a rule, pigment is most evjdent ill thosP parts of the tumour which 
adjoin or run into the epidermis. rrhat is to say, in those parts iu 
which the cells of the basal layer sh<nv a peculjar " loosened '' or 
" shelled out " appearance as they merge into the tumour tissue. 

It has already been point<:'CT out that the normal skin of Angora 
goats in the less hairy parts, such as the perineum and ears, may 
ejther be unpigmented (pink to the nake<l eye) or uniformly pig-rnented 
(tan or light brnwn to the naked eye). In addition, black or greyish 
black patches or maculae are very often present in the•se regions. 
(See Fig. 45.) ':l1hese might be compared to the pigmented 11aevi 
of man . 

.A great deal of w01·k has been done 011 the development of mela
nornata from such nae vi. 'rhe " Abtropfungsprozess " of U nna and 
" Segregation " of DaTier, quoted hy :Miesclier, are views on thi8 
which seem firmly established and have been supported by many other 
workers. The principle involved is brief!.,\- a lomening of " uests " 
of germinal cells from the basal layer of the nnevus. 'l1hese cell
nests then sink dmvn an<l multiply in the corium or subcutis, thus 
giving Tise to a melanoma. Miescher believes that there exist types 
of non-pigmented naevi, from which the non-pigmented epitheliomata 
are probahly derived. 'I1he que•.stion arises, therefore, what is the 
flifference between a basal-cell carcinoma and a melanoma or rnelano
carcinoma? 

CL-\ SSIFI C A'rI OX. 

In morphology, pigmentation, deriYation, arnl other aspects, 
there appears, according to various workers, to be as many differ
ences bet-ween the basal-cell carcinomata, or the melanomata thern
St•lve8, as between the two groups. It seems thus that, until 
grounds for cliffenrentiating the two are better defined, <liagno8js in 
favour of one or the other must remain a matter of personal opinion. 
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After all, whether the mother cells are derived from the epidermis, 
ineluding pigmetented and non-pigmente<1 naevi, or from the ski11 
appendages, they are all of the basal cell type. rl1he resultant 
tumours must, therefore, ·within the onlinary range of va1·ia11ce, have 
a t'limilar structure. ..Although pigmented tumours have not, as 
a rule, been considered as basal-cell c:.nTi nomata, there is 110 reason 
why, under certain circumstances, they eould not be so termed. 

It seems doubtful in any case whether pigmentation alone 
<·au he m-;ed as a differential criterion between the two. Further
more, until the nature of naevi is better understood, one doe8 not 
feel justified i 11 a8sumiug that the origin of tumours from them is 
sufficient rea:,;;on to class them apart. 

It has been statecl by Wells (1925) that cells which do not 
normally form melanin, probably clo not acquire this power in 
pathological conditions. This is, therefore, a very 8tnmg tugu
ment in favom· of the basal cell origin of these tumours, 8in('e it is 
nm,· a fairl.\· well-estahli8hed fact, from the work of Bhwli and others, 
that this is the layer nonnally concerned with melanin procluction. 
(( )wing to lack of the necessary reagents, it was unfortunately 
impossible to apply the Dopa oxydase reaction to these tumom·8.) 
The above statement of ".,. ells leads one to believe that pigmentation 
in skin tumours is a secondary characteristic ancl depends entirel.\' 
ou the pre-exi8tence of the melanin-p1·c><lucing capacity in the basal 
rells from whi<'h the tumour takes origin. A point of particular 
interest in this connection is that the spinous-cell dueinomata, in 
the C'ases stU<lied, ueve1· contained an,v pigment. Even in the com
bined forms the pigment "·as sharply loeali½ed to the basal eell 
portion of the tumour. As far as ean be ascertained, spinous-cell 
c·arC'iuomata in general <lo not contain melanin. '11hi8 fad seem8 
to suppOl't the vimv that the spinous-cell carcinoma takes its origin 
from the more (lifterentiated layer of prickle eells, ,-d1ich, uncler 
normal eonditions in the skin, are not capable of produC'ing melanin. 
The spinous-eell carcinoma j 11 the goat tumours must, therefore. 
be regarded as a separate tumour, whiC'h possibly develops as a 
spquel to the initation due to the primary basal cell tumour. The 
" mixed form " <·au then he classed either as at.n>ical eaneroids or as 
kerntini½i ng hasal-cell eal'(·i nomata. For the latter Krom pee her has 
already made 1n·ovisio11 in his classification. 

The basal ('ell tumours def•wribed coul(l have been (·alled ::\Ielauo
C'arcinomata and Amelano-<'an·inomata respedivel,v. Such tenn8 are 
,·ague and, moreover, might lead to confusion. The \Yon1 melanoma 
in veterinary prnctiee is often loosely applied to any melanotic 
tumour, a nc1 very often to melanosarcoma. I?or t hii-. reason the 
term hasal-cell <'arcinoma has been used throughout to designate all 
the undiffereutiatPd cell tumours of epi<lennal origin found in the 
Angora goat. 

Haw; givPs Krompecher's classifieation of basal <·ell tumours as 
follows:-

( 1.n('inonrn 
( 'arcinoma 
('an·inoma 
Carcinoma 
( 'arcinourn 
Can·i 110111a 

baso-<·ell ularn 
baso-<'e 11 ulare 
ha so-cell ulare 
baso-<'ell ulare 
haso-cellulare 
haso-eellulare 

1:s2 

solidmn. 
adenoides. 
para kerntodes. 
cvsti<·um. 
l{va linicum. 
n~yxomatodes. 
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The basal cell tumours studie<l iu this paper would thus fall in 
part under the first three subdivisiont-i of the above da8sifi('ation. 
~ o 1n·ovision is made for pigmeuted tumours. It remains, there
fore, to b(, prove<l, hy further detailed study of their finer morpl10loµ;y 
and genesis, whether a further suhdivision to indude them is 
j ut-itified or not. 

J>l{E1)I8I>UNlrl'll)X. 

The etiology of cancer has so fa1, haffied all attempts to elucidate 
it. The vast amount of work <lone in this c·<rnnection ha:-;, how
ever, not been altogether fruitless. The relationship between 
<'ertain " predisposing fadors " an<l the inci<len<'e of can('er has heeu 
closel>· studie<l, with the re:rnlt that many aspects of the question 
are uow hetter understood. Experiments a11<l observation:-; have 
thus far yielded ovendielming evi<lenee in support of Yirchow's 
lnitation theory, whid1 to-clay can pradi<'ally he accepted as pnrve<l 
( Lewin. 1H28). This lea<h, one naturally to exami11e t-ihortly the 
factms most likel>· to he involYe<l iu reganl to the sk:iu ean<·er nmv 
muler <·on:-;i dernti011. 

/Jreed.-It is evident tliat the Angora goat as a breed is m1l<'h 
more susceptible, or less resistant, to skin cancer than the native 
or Boer goat uncler similar envirnnme11ts. Points of difference 
hehveen these hree<ls might, therefore, yield a due as to the 1·easons 
for :-;uch decreased resi:-;tanre or i ncrea8ed susceptibility. 

1/eredity, lnureedi11.(J, Constituti:011.-The Angora, a8 ha:-; alrea<ly 
been stated, is a highly specialized animal for the production of 
mohair. rrhe organ concerned most in this 8peciali.1mtion is the 
:-;kin. Inbreeding has been, and is, frequently resorted to, ju onler 
to aecentuate certain desirable qualities in the skin and hair. In 
doing this, it is possible that a latent, inherent predisposition to 
<·ancer has also been accentuated throughout the hree<l. On the other 
hand, it may he that only certain 8frains. transmit the predisposition. 
For the a hove rea:-;ons, also, the constitutio11 of the Angora may 
have heen weakened. As a result of her extensive work with miee, 
Rlye claims to have proved that the disposition to cancer is 
hereditary, but that resistance is <lominant over susceptibility. Little 
( rn~H), hmYever, does 11ot a(Tept thi:-; theory, that ean<·er suscep
tihilit>· is a simple mell(lelian recessive. ShouTd breeding experi
ments of affected large animals be contemplate,l, the Angora goat 
would prohahl_v JH·ove a suitable :-;uhjed, 011 aet·mrnt of the relative 
frequency of spontaneous cancel'. 

A.(Je.-A11gora goats, on account of the mohai1· they prncluee, are 
probably kept alive longer than other bree<l8, v..J1id1 are usuall~· 
destro>·ed for human consumptio11. Renile <legeuerative proee:-;ses of 
:-;kin and other pre-<'ancerous changes a8SOC'iate<l v,·ith aµ;e, have not 
>·et been stud ie<l. 

Se,r.-It is pec-nliar that nearl>· all animals afle<"ted are females. 
Xo t>xplanation for this ran he given at thi:-; stage. 
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AX AT<) )I I CAL D IFI:;, EH EXCES-PI G ~I EX TAT I ON. 

Amongst othe1s, one mig~ht mention the thinner and more 
delicate skin, the long hair, and the greatly developed skin glands 
nuder tail. On acf'ount of the configuration of perineum, 
secretions, excretions, and dirt are liable to stagnate, decompose, and 
act as irritant and rnaeernti ng agents ju this region. 

Pigmentation of the skin is one of the most 8triking differences 
between the Angora and the nafrrn goat. The latter have invariably 
a very heavily pigmented and tough skin. According to "\V ells 
(1925), the funetion of melanin is that of protedion against light, 
especiall;v the violet and ultra-violet rays. This protection is at 
least in part responsible for the relative iufrequen<·.v of skin eaneer 
111 tl1e coloured human rn<'es ("\Vells, lH:25). It is significant also 
that the Jrnrts of the skin mostly aftecte,1 ,ne those not proteeted by 
long hair. In _jierino sheep, which also have a non-pigmented 
skin, the cancers thus far noted also affected the faee and ears. 11he 
part played by the pigmented patches or naevi is not yet understood. 

EXUU EX( >rs }'ACTUHS. 

C'll(ml}e of JI abitat .-Alt hough not native to this country, the 
Angora has become fairly wt>ll ac-dimati.r,ed. This, hmYever, does not 
mean that climatic and other influences have no adiou on the sus
ceptibility to cancer. 

lnitants.-Tumours in Angora goats can only rarely be traced 
to traumatic injuries, in spite of the fact that the latte1· are frequent, 
ear-marking, horning, e.g. 14[)05. One type of injury ·which seems 
to give rise to tumours more frequently than others is the fracture 
of a horn at its hase, e.g. 17292, 17290. 

~\s rngards chemical and physical initants, yery little is 
known. Sunlight, and maceration by <lecomposing secretion, have 
already heen mentioned. It is interesting to note that the Angora 
goat is highly refradory fo the carcinogenic action of coal-tar. (See 
Experiment 10.) 

( )flier possi/Jihties lrnve been suggested as starting points for 
tumours, e.g. tick bites ·with resulting "·omHls and scratching. 

" Pdes."-These anal tumours have often been called " bleed
ing piles " by farmers. The possibility of these tumours starting 
from haemorrhoi<ls was not overlooked. 'This can, however, definitely 
be ruled out. Haemonhoids, according to :Fischer, are enlarged 
Yarices on the venous plexu:'-l either inside or outside the anal 
sphincter, under the mucous membrane of the anus. The tumours 
<lescrihed are definitely associated ,vith the epidermis. Haemorr
hoids are praetica11:v unlrnmn1 in the lower animals, and, further, 
even in man, it is Yery seldom that they give rise to any malignant 
tu1nou1·. 

In conclusion, it is ver.v difficult to pick out any one or more of 
the above factors and attach to it more importance ihan to others. 
There may be other factor:-; at play of which nothing is known. 
In all likelihood it is to the combined influence of all or most of 
these factol'S that the neoplasm:-; are to be ascribed. 
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V. SUMMARY AND CONCLUSIONS. 

1. The South African Angora goat is considered briefly in 
regard to its origin, appearance, and habitat. Special attention is 
paid to the histology 0£ the normal skin of those parts usuall.v affected 
·with cancer. 

2. The occmTence of a type of skin gland in the depth of the 
suhcutis of the periueal region iR recordefl. It is not mentioned 
in textbooks on comparative histolog.\·· It is suggested that it may be 
a type of apocrine sweat gland. 

3. Attention is drawn to the inegular distribution 0£ melanin 
pigment in the skin, and the fre<1uent oc('urrence of naevus-like 
pigmented patches. 

4. Skin canl'.er of the South Afriean Angora goat is described 
apparently for the first time. 

5. Its incidence is relatively high, especially when compared 
with the native and Boer goats in this country, in which cancer is 
pradiC'ally unknown. 

G. :Females are h.\· far the most frequently afft>de<l. 
7. The prediledion seat of development is the perineum (anus 

awl vulva). The ears, horn stumps, an(l the rest of the skin are also 
occasionally affected. 

8. The material studied is <lerived from Hi cases. Thirteen were 
tumours of the l)erineum, one of the ear, one of the horn, and one 
of the neck. 

9. Acconling to histological appearances, these tumoun.; were 
divide(l into three grnups, viz., (i) the undifferentiated epithelial cell 
tumour, or basal-cell carcinoma; (ii) the differentiated cell tumour 
0r spinous-cell carcinoma; (iii) mixed or combined forms of both. 

10. In most cases of basal-cell carcinoma, the relationRhip of 
the tumour cells to the basal cells of the epidermis can he seen 
clearly. Pigmentation is closely associated \Yith this region. 

11. Evidence from hn.) cases, 14 77 4 an<l 993:3, seems to point to 
the sebaceous gland as the origin of at least some of the:;;e tumours. 

12. As the tumour grnws, the prnliferatiug basal layer remains 
continuous ,-..ith that of epidennis. ln this ,my pigment-forming cells 
as they occur in epidermis become incorporated and proliferate in 
the tumour. 

13. Spinous-cell carcinornata seem to originate from already 
differentiated epithelial cells, as the~~ have not the property of pig
ment formation. 

14. It 1s suggeste<l that these cancroids arise sometimes 
~.econdarily, as the result of ini tation dne to pre-existing basal cell 
tumours. 

15. rrhe spirochaetes and haderia foun<l 011 the tumours are 
f',ecornlary saprophytes arnl cannot he regarded as the eause of these 
11.l lllOUl\S. 

lG. Goats suffering from caneer often become -ffr-strudL The 
:Av larvae undouhtedlY contrihute ad<litional sufferin~,r' to the animal 
a;ul may hasten death m metastaRis. 
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17. Surgical treatment i:-; foirl,v :-;imple iu the em·ly stag-es, arn1 
111 our hands has been entirely :-ine(·essfnl. 

18. On accom1t of the :-;mall indiYidual value of the goat and the 
difficult~· in ohtai11i11g- veterinary a:-;sistan('e iu thi:-; country, it is 
aclYisahle at this stage to em·cnuag·e culling· of all affecte<l animals. 

19. SeYeral attempts at transmission hy contact, inoculatiou, 
and transplantation failed. 

. . 
20. The Angora goat is hig·hl,v refractory to the 

action of coal-tar. 
carc1nogen1c 
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VI I. PROTOCOLS. 

1 n order not to encumber the text matter with rather lengthy 
descriptions of e:_u•h ill(liYidwil <"ase, the diuical oh:"leryations, po:-;t
mortem and hi:-;tological findings are gathered together in proto<"ol 
form unde1· this heading. The cases are dealt with in the order in 
whi<"h they are ai·1·:_rng·e<l iu the comparatiYe table }.!'iYen ahoYe. A 
short comnient on the diagnosis will also he found at the end of eaeh 
description. 

UO.AT Xo. 14771. 
CLI:KICAL 0BSEHYAT10:KS . 

. \ngora she-µ:oat, full-mouth. in fair eoll(lition. (;/H/'2(;: In 
the recess under tail an irregular lolrnlated tumour is found, measur
ing roughly :J.'2;1 x ~.5 x 1 cm. It is of a pinkish re<l colour, soft in 
(·onsistence, g-iYiug· one i he impression of exuberant granulations. 
It is extreme!~· ya:-;eular and bleeds easily on manipulation. It is 
eoYered hy slimy g-re:vi:-;h exudate, mixe<l with hlood and in parts 
tending to form nusts. .Attachment is by a short stalk to the right 
and aboYe the anu:-;, and inYolYes onl:v the skin, so that the tumour 
is freely moYahle oYel' suhcutaneorn; tissues. rrhe anal opening is 
just coYered by the edg·e of the tumour, hut is otherwise quite patent, 
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and defecation is not hampered in any way. The vulva is unaffected. 
r:rhe skin around vulva is pigmented in patches (melanosis). 

22 / 4 / 27 : rrumour has become rounded in shape, roughly the size 
of a walnut, it is still deep pink, soft, and glistening, and covered 
by slimy material soiling and matting- the breech hair. This is 
further increased hy a purulent discharge from the vulva. A small 
elevation of skin is noticed near the dorsal commissure of vulva; 
this involves one of the black pigmented patches of skin mentioned 
above and is kept in a practically constant state of moistness by the 
sticky exudate running down from tumour. 

Smear preparations made from the surface of the tumour shmY 
a rich mixed bacterial flora, with which is mixed numbers of 
~pirochaetes and also fusiform organisms. 

16.5.27: The tumour tends to spread out into a mushroom-like 
shape. It is still lolmlated arnl pinkish red on the surface, like 
granulation tissue, and bleeds as easily when touched. rrhe swelling 
ahove vulva has extended downwards considerably and involves the 
·whole of both lips of vulva. The ,vhole vulva sh~ws diffuse swelling 
and is covered by slimy exudate. The most prominent part is near 
the dorsal commissurn. rrhe exudate has dried to tenacious crust, 
firmly adherent to underlying tissue. ·when this is removed by force, 
a bleeding, rough, black ulcer, with raised s,Yollen edges, is exposed . 
..A smear from the surface of this ulcer shows that the black colour 
is due to a greenish black, granular pigment present in large amounts 
and paTtly lying freely, partly hoarded by large mononuclear cells. 

Defecation is somewhat painful, hut takes place with little 
difficulty. rrhe animal, however, appears to suffer great pain ,vhen 
manipulated in region of perineum and tail. Frination is normal 
and unhampered. 

2.G.27: I>ractically the same, the n1lva i8 covered by a hard 
!enacious crust which causes distortion of unclerlying tissues. r:rhere 
1s a purulent discharge from vulva and from beneath the crust. 
Bleeding takes place when the crust is removed. 

23.u.27: Anal tumour is about the same size, pinkish grey 
eolour, covered by slimy stinking matter. The vulva shows the same 
swollen distorted appearance, with tenacious crust and black bleeding 
purulent ulcer beneath. The structure beneath the scab is moist and 
soft and gives the impression of being spongy. 

4.7.27: Tumours Rtill in the same state, the black vulYar tumour 
if anything smaller. Smears from surface show numerous 
spirochaetes, fusiform organisms, and a varied mixture of other 
bacteria. Large quantity of greenish-black pigment, either free 
or hoarded in monon1wlear cells from surface of black tumour. 

9.9.27: Size and appearance the same. The tumours are 
covered by the moist Rtick~, exudate, which, mixed with caked blood, 
etc., matts and soils the perineum and surrounding hair. 

14.9.27: rrhis animal was given 1.0 g. pot. iodide daily to see 
what effects this dn1g would have on the tumour. 

27.9.27: Tumour somewhat reduced in Rize, now measures only 
3 em. in its greatest diameter. 
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5.10.27: Dose of pot. iodide increa:-;ed to 2 g. 
can be noted in tumour above anus, but the black 
somewhat deL'.reased in size and covered hv a scab. 
watery discharge from the eyes, hut th~ appetite 
the animal does not seem to trnffer. 

A .. D. TH0:11AS. 

daily; no change 
vulvar tumour is 
There is a slight 
arnl condition of 

7 .10.27: Tumour:-; appear to decrease iu size. The black vuh-ar 
tumour has the appearance of dr,vinµ: up, and is covered by thick 
tenacious scab. This can only be removed with difficulty and causes 
great pain. Spirnchaetes and bacteria still present on the surface of 
tumours. 

13.10.27: J◄:ves inflamed and show a sliµ:ht purulent con
junctivitis. The;e is a serous ~lischarge from nostrils and dribbling 
of safrrn from the mouth (iodism). lJrn~ing with potassium iodide 
diseontinuecl. Except for the somewhat drier appearance and 
slightly decreased size, there is no change in tumours. 

15.10.27: Animal has a distinctly dejected appearance and 
stands hunched up, hardly feeds at all. Condition noticeably poorer, 
purulent conjunctivitiR wor:-;e. 

17 .10.27: Emaciated condition, hunched up and listle:-;s, 
conjunctivitis, and dribbling from mouth. 

21.10.27 : Very much ,Yeaker, emaciated, does not feed. Sero
purulent discharge from eyes and nostrils. 

22.10.27: Lyiug down, unable to riRe. 
24.10.27: Died during the night. 

PosT-M:ORTE:M }'rNDTNGS. 

Cuchexia, purulent conjunctivitis, catanhal rhinitis, catarrhal 
enteritis. The tumour under tail measure:-; 2 x 1.5 x 0.5 cm. It is 
pinkish red in colour, smooth and covered with slimy greyish exudate. 

The tumour over dorsal commissure of n1lva is pitch-black in 
eolour, measures nrnghly 1 x 0.5 cm., is fairly hard, and covered by 
tough scab. The swelling extends downwards on either side of vulva. 
The rest of skin of vulva is black in patches, pigmentation extending 
inwards along the mucous membrane for a cm. Death in this case 
is probably due to potassium iodide poisoning. 

l-JJSTOLOGlCAL l◄~INJHNGS (8PECD1EN No. 7447). 

Anal T1rnw1u.-Under low magnification the appearance is as 
follows: On the one side the normal epidermis with all its skin 
glands becomes abruptly replaced by a very Yascular tissue with 
i·aitg·ed Rurface, indented by fissures which throw it iuto rounded, 
irregular lobes. In places the surface is covered by a thick layer of 
necrotic matter. This tissue on the otheT side becomes continuous 
with the epithelium of the anus. At this junction there is a 
circumscribed, thickened, convoluted, solid nest of basal cells 
connected hy a small bridge to the anal epithelium. ·The central 
cells are not quite differentiated into squamous cells, and there is no 
indication of keratinization. rrl1is nest maTks the end of the 
epithelium of anu:-;. The vascular tissue mentioned above forms the 
boundary of the tumour proper. In between the numerous small 
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blood-vessels and eapillaries engorge<l with blood, there is a large 
amount of inflammator;v exudate eellt,, mostly nentrophiles and 
lvmplwcvtes. Amongst this there stands out clearly solid strands 
.t11d nest; of epithelial C'ells. These are mostly ananged in the form 
of= stri11gs of single C'ells bent to form crypt-like structures, or grow
ing into closely paC'ked masses, mostly at the hottom of the fissures 
lietween lobes. rrhese C'ells show no mitotic figures, hut evidence of 
rapid amitotie <livision is not la('king, as eells with two or more 
nuclei are frequent, :uul many nuclei have several nucleoli. rrhese 
cells have not the regular uniform appearance seen in 72GG A, for 
instance, hut show a slight tendency towards the S(!1UllllOUS type, i.e. 
lighter staining- and polygonal shape. There are 1nunerous s,vollen 
faintly staining cells, with dark chromatic grnrrnles in plaee of 
1rncleus, the so-called " <',lllC'er pnrasite:-;, '' hut no definite centres of 
kerntinization are pre:-;ent. 

lhAGNOSIS. 

Basal-cell <'.arcmoma (adenoid type). 

l'ulrnr T1111w1u-.-The vulvar tumoul' 1s practically C'ontinuous 
with the anal part above, hut i8 quite distinct in that it is pigmented 
aml affects onh the n1lnl and its m1H·osa. The mucosa of vulva for 
,ihout '.!-:3 cm." is of a pitcli-black, patchy colour. hut is otherwise 
t-',mooth. The Rkin of vulva is somewhat swollen and shows loss of 
suhsfo11C'e over a small area. rl1his elevated portjon is covered by a 
layer of necrotic matter, mixed with a large amount of pigment. 
The 111Hlerlying· tissue shows numerous small blood-vessels an<l 
capillaries. I11 between these, and penetrating a small distance from 
:c,urface only, there are 1rnmerous neRts of epithelial cells of the 
squamouR type. s111TomHled by germinal layer i11 more or less the 
typiea l eancroi,l fashion. These nesfa are separate<l by large numbers 
of inflamnwtory eells (lymphocytes, neutrophiles). rrhere is a con
sidera hle amount of hlack pigment (melanin) sometimes associated 
with ihe haRal eellR, hut mostly in dark clumps in the 
interstitum, 1.e. in connective tissue cells. Pigment was 
never seen ,vithin the horny centres of the ahove epithelial 
nests. _From the entrance of the vulva, and for a short 
distance along the mm·osa, the foltn1dure C'ha11g·e8. The hon1y 
epithelial nests ai-e repla<'ed hy foci of nnifonn large polygonal 
cells, all containing melanin in the form. of diffuse fine granules. 
Their structure, which is undoubtedly epithelial, is thus not 
obscured. They are not too closely packed together, and have the 
same staining propr-rtie-, anrl slrnpe as the basal C'elb of epi<lennis. 
The 0111~· difference is that the~' appear much larg·er and the nudei 
fninter. The pigment iR in the form of a fine dust-like mantle armrncl 
the nudeus, ,d1ereas in the deeper tissues the pigment is hoanlecl, 
in the form of very <·ompact all(l dark dumps, in conneetive tissue 
cells (histiocytes). The thickneRs of thiR pigmented layer of basal 
cells varies. In parts it is in the form of round rircumscribed foci 
partly covered over by flat epithelium, hut towanls the deeper parts 
of the n1lva the layer hecomes thinner, and gradu::dl~· merges into 
normal mucosa. The pigmentation there appears to he due entirely 
to melanin hoanle<l in the deeper connective tissue cells. 
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DIAGNOSIS. 

Pigmented baso-cellular carcinoma with squamous cell (cancroid) 
tendencies in parts. 

CmnrnNTS. 
rl1his is a good example of the mixed type of carcinoma often 

found. r_rhe anal tumour is a non-pigmented basal-cell carcinoma. 
The vulvar tumour is a deeply pigmented variety of the same, with 
the formation of cancroid "pearl nests " or keratinization centres. 
Several points of interest will he noted in this case. 

1. The primary tumour was presumably a basal-eel] carcinoma 
of the anus, without apparent pigmentation. 

2. 'rhere was a pre-existing melanotic patch of skin at the dorsal 
commissure of vulYa. 

3. On this portion of skin a pitch-black tumour subsequently 
developed; pa1·tly raise<1 and inclurated, partly ulcerating and spongy 
in character. 

4. Histologically, therefore, three forms of epithelial new
grmvths present themselves, i.e. pigmented and non-pigmented basal
cell types,' the former in close proximity with keratinizing epithelial 
straIH1s of the cancroid type. 

5. rrhe purely cancroid parts of the tumour do not contain pig
ment. 

6. 'I11ie cancroid vulvar tumour developed a considerable time 
after the '' primary '' anal tumour. 

In this connection, does the continual macerating effect of the 
exudate ,vhich runs off the primary tumour play a part in the pro
duction of the cancroicl, which appears to have developed subse
quently? It is now faiTly ,Yiclely accepted that the type of neoplasm 
which develops as a result of chrnuic irritation, including tar cancer, 
is of the cancroid type. n1e question is a diffcult one to answeT. 
There are so m:rny possibilities that, beyond making the suggestion, 
one does not feel justified in forming an opinion. 

GOAT X o. 14772. 

CLI~ICAL OBSERVATIONS. 

20.8.26: Angora she-goat, aged (only stumps of incisors left). 
Conrlition fair. The perineum presents a dark red, rounded tumom·, 
hanging by a short stalk from the lower, left aspect of the anus. It 
is gr,anulomatous in nature, soft, covered by a moist, sticky exudate, 
and bleeds ver:-v easily when manipulated. Its size roughly is 2.5 cm. 
·wide, 1.5 cm. high, 1 cm. thick. rrhe anus and vulva openings are 
unaffected, so that defecation and urination are not interfered with. 
,1 ust above the vulva the perineal skin shows a pigmented patch 
(melanosis). Un this date the whole of the tumour was excised 
surgically for histological stud;y. It was found to be attached only 
to the skin and did not penetrate or i1wolve the underlying ti'Ssues 
to any extent; the stalk being about 1 cm. in thickness. The opera
tion ,rnm1<l was treated antiseptically and was completely healed up 
in 15 clays. This aninrnl was then kept without any further inter-
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fere11ce, being only examined from time to time. In this way it was 
observed that at times the cheesy matter accumulating beneath the 
tail would cake into small crll'sts which, on being scratched off, often 
left a small bleeding erosion of skin. These, however, healed up 
repeatedly and never showed a tendency to develop further. 

'fhis animal was killed on account of old age and poverty on 
27.9.28, i.e. about 25 months after removal of tumour. 

l'osT-:\IORTE:\I ]TINDINGS. 

Emaciation, anaemia ( due evidently to malnutrition). A few 
specimens of H aemonchus contortus in stomach. Old encapsulated 
abscesses in lungs. 'l1he post-mortem examination othenvise negative. 
The perineal skin was somewhat rnughened and showed small eleva
tions above anus, but othenvise the skin "Was fairly soft and pliable 
still. 

HISTOLOGICAL FIXDINGS (SrECLMEN Ko. 6189). 
Small almond-shaped tumour removed surgically on 20.8.26. 

'11here is a central core of fibroll's tissue continuous at the base of 
tumour with the corium. It mmifies in fan-shaped fashion to form 
a delicate stroma which supports a closely packed, very uniform 
mass of epithelial cells. They have large, round, or oval nuclei with 
one or more nucleoli, which are rather poor in chromatin. The cyto
plasm seems to be absent in most ca,ses, or nearly so. This apparently 
is due to its -very delicate nature. Indeed, it seems that the very 
finely fibrillar substance often drawn out into shreds and elongated 
processes of various shapes in which the above nuclei are more or less 
embedded constitutes the protoplasmic part. rrl1is in life probably is 
very delicate and soft, so that it undergoes these changes during pre.: 
paration of the sections. Thi,s substance is apparently gathered along 
the stroma in greater amounts, so that the cells lying away are 
separated by small empty spaces. 'fhe stroma has thus the 
appearance of trellis work, composed mostly of this finely fibrillar 
substance and tumour cells, amongst which young fibroblasts, round 
cells, neutrophiles, and blood capillaries can be seen. '11here are also 
numerous smaller cells with elongated, deeply chromatic nuclei, 
possibly of endothelial origin. Blood capillarie'S and smaller vessels 
are numerous, especially near the surface. In parts small haemorr
hages can be seen near surface. These contain brownish pigment, 
like haemosiderin. No melanin could be seen in the ,vhole of this 
tumour. Mitoses, if at all pre,sent, are very ram in the tumour 
cells. By following up the small amount of epidermis covering the 
stalk one side, one reaches a point where it merges into the tumour. 
Ther,e is a peculiar elongation of the germinal cells at this point, 
so that they appear to be loosened and " shelled out " into the 
tumour parenchyma. There is very little infiltration with inflamma
tory cells, cmrsidering that the whole tumour is covered only by a 
thin layer of necrotic exudate. 

DIAGNOSIS. 

Daso-cellular carcinoma. 
HISTOLOGICAL FINDINGS (SrEcnrnN Ko. 8·181). 

After the death of the animal, sections were prepared from 
various portions of the perineal skin. Particular attention was paid 
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to those parts above anus which showed small elevations. 'I1l1e epi
dermis here appears much thinner than usual, as if atrophied, in parts 
being barely 3 t.o 4 cells thick. The sebaceous glands in this region are 
about as numerous as in the normal skin, but show this peculiarity, 
that the basal cells appear proliferated to form a dark staining, well
defined layer all round the central mass of fatty cells. In one place, 
·what appears to have been a sebaceous gland from its circumscribed 
indented ,outline, causes a slight outward bulge in the epidermis. This 
round, elevated focus, between 1-2.5 mm. in diameter, consists practi
cally of a solid mrnss of epithelial cells similar to those forming the 
basal layer of sebaceous glands. (See Fig. 33.) It is situated in the 
corium, hut it is not visibly connected with the exterior as it is still 
covered by intact epidermis. The nuclei of these cells are fairly 
closely packed together and no fat-carrying· gland cells are left. 
Serial sections "·ere prepared from the remaining material and showed 
that the focus was more or less globular in outline. rrhe structure of 
this focus certainly has a close resemblance to that seen in the closely 
packed round cell epithelial tumours, such as, for instance, the one 
removed previously from this animal and described above, and also 
X o. 7256 A and 7256 D. 

COMMENTS. 

r.rhe tumour removed surgical1y proved, on microscopic examina
tion, to be a simple example of a non-pigmented basal-cell carc1norna. 
Twenty-five months later the animal was killed and portions of skin 
in the same region examined.. To the naked eye a few small elevations 
of skin could he noted. 'rhe epidermis was tl1inner than usual (senile 
atrophy?). The elevations were due to small foci of closely packed 
epithelial cells resembling those seen lining the neighbouring seba
ceous glands. It seems possible, therefore, that, by a process of pro
Ii feration, the basal cells of the sebaceous glands displace the fatty 
cells, ,Yithout themselves undergoing fatty changes. 

As growth continues the epidermis becomes pushed out by the 
enlarging focus and becomes thinner and th1nner until it finally 
ulcerates. '1111e epidermis is in direct contact with the underlying 
tumour cells at least near the base. The basal Iaver of the sebaceous 
gland and that of the epidermis are fundament~lly continuous with 
each otlwr, so that, allowing for displacements, the derivation of the 
tumour cells from the germinal layer should remain apparent in the 
young neoplasm. 

'I.1his appears to be a reasonable explana tj on of the origin of 
basal-cell carcinoma and one that has already been suggested by 
various authors. 

GOA'r Xo. 14773. 

CLINICAL OBSERVATIONS. 

Angora she-goat, aged, incisors worn down to gums, condition 
fair. 

G.9.26: On lifting the tail a large newgrowth measuring 5 by 
-1 cm. occupies the whole rneess under the tail. It extends downwards 
between the tail folds on either side and covers the anus and the 
npper commissure of the n11Ya. It is attached above the anus over 
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an area roughly 2.5 by 3 cm. Its thickness varies from 2.6 cm. above 
to 1 cm. below. ·The tumour is practically pitch-black in co]our 
throughout. It is irregular in outline and presents a moderately 
lobulated appearance, ,vith a cleep fissure running across its surface 
obliquely. It bleeds very easily on the slightest manipulation. On 
account of the weight of the tumouT hanging from the skin and 
nrnlerlying tissue, the anus is not close<l properly, but its upper half 
overlaps the lower. Defecation and urination are not, however, 
interfered with, and there are no signs of collateral inflammation. 

18.10.26: rrhe tumour has increased in size, jt now measures 
12 by 8 by 2.5 cm. 

19.ll.2G: rrl1is goat was killed by an intratracheal injection of 
chloroform and ether. rrhe whole perineum ,vas excised, together 
with attached tumour, with a vimv to utilizing parts of it for hans
planting experiments, ancl for histological examination, respectively. 
(.For transplantation and transmission, see Experiment ~o. 2.) 

HISTOLOGICAL FINDINGS (SPECL\IEN X 0. 6377). 

under the lower-pmrnr lens this tumour presents a remarkably 
uniform structure, as is seen usually in a sarcoma. The cells are 
arranged in whorls according to the sweeping curves of the branch
ing strorna coming out of the stalk. The surface is coyered for the 
greater part by a necrotic layer of exudate and other cells. Djrectly 
under this is a zone conspicuous by the close proximity of blood
vessels ancl capillaries. l"rorn the small amount of connective tissue 
and the staining property of epithelial cells, it seems that active 
growth t.akes place in this region. :Melanin is sfre,vn throughout the 
tumour parenchyma. Under a higher magnification it is seen that 
the distribution of the pigment is very irregular. }Iany of the 
epithelial cells contain a varying amount of pigment, but some have 
none at all. On the other hand, a fair number of cells are packed so 
full of it that they appeai· as large black blotches in the fielcl, and 
are often aggregated together in bunches. Such clumps are seen fairly 
frequently in the connective tissue stroma arnl in the deeper parts 
where epithelium is not usually found. Such heavily packed cells 
am probably con:nective ti•ssue cells whose function is the hoarding of 
melanin. The stroma carries much more pigment than the tumour 
parenchyma. (See No. 725G B.) Some of the melanin also lies free 
in the interstitial spaces, hut of course this distribution may be 
nccidental, clue to spreading cluring the cutting of the section. There 
are very few mitotic figures in the tumour cells. In other respects 
the structure ag-ree,s with that of specimen Xo. 7256 n, C, D, etc. 
In the cleeper subcutaneous tissue the tumour parenchyma is bounded 
off by a thick connective tjssue capsule. In parts of the tumour, foci 
of somewhat different cells can be seen, they are slightly smaller, 
rounder, and stain a deep pluple. They clo not contain any pigment, 
hut for the re•st are arranged as the others. 

In many places where the epidermis can be followed until it 
merges into the tumour, the typical " shelling out " effect of the 
altered basal or germinal cells into the tumour parenchyma can be 
clearly observecl. rrhe epidermis shows acanthosis to a marked extent, 
and in one place goes over abruptly into solid strands of squamous 
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cells, closely packed together and having many foci of keratinization 
typical of cancroid horn-pearl formation. This part is limited in 
extent, and is separated by connective tissue from the rest of the 
tumour. It is, however, continuous with the acanthotic epidermis. 
It contains no pigment. 

DIAGNOSIS. 

Pigmented baso-cellular carcinoma, with a small spino-cellular 
carcinoma next to it. Combined form. 

GOA'r No. 17293. 

CLIXICAL OnsERVATIO~s. 

Angora she-goat, aged. Very poor condition. 
17.6.27: A large pinkish tumour is found to occupy the whole 

of perineal depression below the tail. The tumour i-s about 5 by 4 
cm. and attached bv a very short stalk to a small area above the anus. 
The surface is nea'i·ly flat, but sho-,vs shallow :fissures. rrhe tumour 
is coyered by a moist, sticky, greyi•sh to brmn1ish, foul-:m1elling 
matter, which causes a general soiling and matting of hair around 
the breech. The vulva is unaffected, although the anus is partly 
overlapped by the edge of the tumour; defecation does not seem to 
be much interfered with. ,\Then manipulated in region of tail, the 
animal evinces considerable tenderness, and the tumour bleeds very 
easily on the slightest handling. 

Smear preparations from surface sli ows a rich and varied bacterial 
flora, but no spirochaetes. 

9.7.27: :Matting and soiling of hair arnuncl perineum accen
tuated, eYidently due to increased exudate from tumour. The tumour 
itself shows on its left surface a sunken patch of greenish grey, 
softer •substance (gangrene). 

15.7.27: Foul-smelling and objectionable appearance, tumour 
largely gangrenous on surface. 

In order to check this process, the tumour was cleaned with 
tincture of iodine and then coal-tar applied. 

18. 7 .27: Gangrenous parts have sloughed oft, leaving a relatively 
clean, granulomatous, pinkish tumour behind, a good deal smaller 
than befOTe. 

2.8.27: Greyish exudate has again increased and greenish patches 
of gangrene appear on surface of tumour. Rest of perineum moistened 
and macerating. 

4.8.27: The dorsal commissure of Yulva is swollen and is covered 
by s_emi-dry scabs. Ko spirochaetes can be found in smeaTS made, 
although the bacterial flora is profuse. 

8.8.27: Superficial gangrene of tumour present. 
15.8.27: Profuse thick yellowish-grey stinking exudate, soiling· 

the whole perineum ar:d matting the hair at sides. 
26.8.27: A large crop of fly lar-rne found all round and under 

tumour. 
2.9.27: The tumour is considerably reduced in size, due to ,slough

ing oft of graugrenous tissue. Fly maggots are present and seem to 
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cause much discomfort to animal. It keeps its tail down and flicks 
it continually, often stamps its feet, and -shows uneasiness generally. 

6.9.27: ~fost maggots have disappeared, tumour moist, sticky, 
and slightly necrotic. Superior commissure of vulva is much swollen, 
moist, and pink in colour, being continually smeared with exudate 
by action of tail. 

13.9.27: Only a few large maggots left; there is ulceration on 
both anal folds of skin. Anus is practically covered over hy edges of 
tumour, but defecation apparently not interfered ·with. Vulva moist 
and swollen, scabs adherent over the tumour. 

15.9.27: Hair shorn off. Condition of animal is rather poor, and 
skin shows scaliness, somewhat resembling dandruff. 

_ 21.9.27: Dosed, from to-day, daily with Liquor-arsenicalis 
B.l)., starting ,Yith 0.1 c.c. and gracluall:y increasing to 0.4 c.c. 

7.10.27: No change. Spirochaetes are found in the smear 
preparation from surface of tumour. 

13.10.27: Discontinued arsenic. This had no effect on tumour, 
which is still as before. Animal is noticed to lie clown a good deal. 

15.10.27: Animal lies down in corners with head bent towards 
tail as if to ward off flies. These seem to cause it a great deal of 
worry. 

19.10.27: Given potassium iodide 2 grams, liquor arsenicalis 
0.4 c.c. daily from to-clay. Tumour is about the same, covered by 
sticky, foul exudate and in parts with.,scabs. 

25.10.27: Animal lying down a good deal and 1s m poor 
condition. 

29.10.27: Slight inflammation of conjunctiva with watery 
discharge, discontinued the potassium iodide, but continued the 
liquor arsenicalis. The anal tumour has decreased slightly in size. 

2.11.27: The tumour now measures 3.5 x 2 x 1.5 cm., the 
greatest length being transversely across from one side to the other. 
'J.1110 perineal skin a hove vulva also much thickened and covered by 
scabs. Smear shows numerous spirochaetes, fusiform, and other 
bacteria. Increased daily dose of liquor arsenic to 0.6 c.c. 

9.11.27: Slight greenish gangrenous areas on tum01u, vulva 
swollen and moist, partly crusted over, and showing a fe,v small 
prominences of skin, especially on left side. Given potassium iodide 
2 grams and liquor arsenic. 

10.11.27: Given potassium iodide with arsenic as before. 
12.11.27: Do. Tumour gangrenous, with profuse foul-smelling 

and sticky exudate. 
14.11.27: Necrotic area sloughed off, leaving a fairly clean 

granulation-like pink surface of tumour. Given potassium iodide 
and arsenic as before. 

21.11.27: Potassium iodide has been discontinued, but the 
liquor arsenicalis daily dosing is proceeding. 'l1he animal is in poor 
condition, lies in corners and away from the others, seems extremely 
worried by flies settling on the tumour and often bites at perineum. 
It occasionally groans when defecating and appears very tender 
when tail is elevated or tumour touched in any way. 
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22.11.27: Liquor arsenicalis discontinued. Tumour shows no 
change. A slight sero-purulent discharge from the eyes (iodism). 

28.11.27: Poor in condition and weak, lies down most of the 
time, but appetite still good. 

13.12.27: Partial necrosis of tumour. Vulva moist. 
macerated, and swollen in appearance. rrhere is yellowish-grey 
excrescence on the lower part of the left vulva lips. ~l1his is 
covered by crusts and is about the size of a pea. The lymphatic 
supramammary glands show no enlargement on palpation. 

30.12.27: Emaciated and ·weak, unable to follow other goats. 
Small protuberance on left lip of vulva grows very slowly and is 
usually covered by crusts. 

14.1.28: The anal tumour assumes a flattened, pink, cauliflower
like appearance, occupying the ·whole of space under tail and partly 
covering anus. rrhe vulva is swollen and moistened by the exudate, 
and the protuberance on the left side has gr.own to the size of a 
hazel-nut. The animal shows much uneasiness and scratches fre
quently at perineum, although no maggots are visible. 

30.1.28: Fly larvae present in large numbers, tumour is some
·what enlarged. 11he whole perineum has a repulsive appearance 
owing to foul-smelling brownish exudate soiling all neighbouring 
tissues. rrhe maggots swarm all over an<l are eating into the tumour. 
Goat is still very sensitive and bleats weakly when handled, e.g. 
lifting tail. It is emaciated in spite of fair appetite. Continual 
irritation is shmvn by running around and flicking tail, stamping 
feet. bitimi: at tumour and h·iuu: down in corners. etc. 

25.2.28: Tumour slightly decreased in size owing to necrosis and 
bmTo-wing action of maggots. Smaller tumour of vulva is the size 
of a hazel-nut and has a greyish, granulated rough surface, being 
covered by sticky exudates and scabs. rrhe other side of vulva is 
swollen. 

15.3.28: Animal is so emaciated and weak that it lies down 
most of time. The anal tumour has a very irregular cauliflower-like 
surface, covered by slimy exudate and necrotic matter. 

27.3.28: Tumour enlarged somewhat, tends to bulge out the 
tail folds on either side. 11he -x,vhole mass is not thicker than 2 cm., 
being pitted and fissured in the centre with a raised swollen bOTder 
all round. 11he anus is exposed and is fringed by a ragged edge of 
granulomatous grmdhs. Animal evinces considerable pain in 
defecation, it groans and strains, and only a few pellets are voided 
at a time. rrhe whole vulva is swollen and macerated, the lower 
part of left lip carries a gro"·th with rough, greyish, granular sur
face about 2.5 cm. in diameter. 

11.4.28: The right supramammary gland shows a decided 
enlargement, it feels hard and about the size of a walnut. 11he left 
one is about the size of a french beau and softer on palpation. 

18.5.28: Right horn broken off short, frontal sinus teeming with 
fiy larvae and necrotic matter, treated and tarred. The anal tumour 
is one large, ragged mass of stinking, partly necrotic, slime-covered 
tissue. It is roughly rounded in outline and occupies the whole 
space between tail folds. It is shallow and contains deep fissures 
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and burrmvs ,vhich are filled with maggots. The edge all round 
is ragged, swollen, and elevated, so that the whole tumour may 
now be regarded as a huge ulcer, which is confluent ,vith the tumour 
on vulva. Faeces no,v seem to emerge from a fissure on the bed of 
the ulcer. The anus has been morn or less completely broken clown. 
Urination takes place without difficulty. rrhe animal strai1is and 
groans whenever it passes faeces, and hleats whenever any of the 
affected parts are handled. rrhe surrnunding hair is much soiled and 
matted together by a profuse, slimy, stinking brownish exudate, to 
which dirt sticks, and forms crusts in many places. The animal is 
very weak, but still shows signs of great distrnss from irritation of 
perineum and tumour. rrhe right supramamrnary lymphatic gland, 
on palpation, feels the size of a ,valnut and is fairly firm. rrhe left 
is still the size ,of a large bean. 

23.5.28: ]Touncl dead in the morning. 

PosT-:.MORTE~I l!'IN]HNGS. 

Extreme cachexia ancl anaemia. l!~ractured right horn with 
necrosis of frontal sinus. Sarcosporidia in oesophagus; hydroperi
cardium. Large ulcerating tumour roughly circular in outline, with 
deeply fissured and pitted bed. The raised and much-swollen borders 
eaus~ great distortion of vulva to the right side. Its diameter is 7 cm. 
and it extends from the recess under the tail, dmvn to the dorsal 
commissure of the vulva, and then down the left lip at the lower 
part of which is a greyish, rough protuberance, coverecl by a scab. 
ri'lie deep crevices in the bed of ulcer are filled ,vith fly larvae ,vhich 
are actively eating a,vay deeper into tissues. The anus has com
pletely disappeared, the rectum opening directly on to the floor of 
ulcer. The vulva is patent in spite of distortion due to swelling. 

The right supramammary gland shows at one side a small 
metastatic focus about 1.5 cm. in diameter. There is a large abscess 
in the pelvic region outside the rectal wall. This contains a mass 
of thick yellowish pus. 

HISTOLOGICAL ]TrNDIXGS (SrEcnrn:x No. 8059). 
Section of this tumour at its junction ,vith normal skin shows 

various transitory stages very clearly. rrlie epidermis very abruptly 
becomes enormously thickened, sending down long blunt and sharper 
processes into corium. rrhese consist of flat prickle cells. Almost 
immediately, marked cornification takes place. The most superficial 
areas show large nests of keratinizing flat cells, with nuclei still 
more or less retaining their outline. rrhe surrounding flat cells are 
paler in colour with vesicular nuclei and usually Battened concen
trically around the pearls. This tendency to horn formation is 
marked even in cells fairly deep near the basal layer. There are very 
numerous cells, isolated or in grnups of two or three, which shm,v the 
peculiar swelling out and hyalinization of cytoplasm and the disin
tegration of nucleus to dark chromatic masses or granules. In parts 
this leads to the fonnation of most weird-shaped giant cells. (See 
figure.) The cytoplasm reaches an enormous size, stains faintly, but 
is not quite hyalinizecl. 'l'he nuclei show rapid division to form a 
conglomerate of several, or else they disintegrate to form large dust
like chromatin masses enclosed as it were in a delicate mern,brane. 
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Further towards the centre of the tumour the pearl-nest forma
tion become less frequent, the squamous cell strands become more 
solid and branch frequently in all directions, penetrating to varying 
clepths in the intermuscular spaces. r_rhere is a strong supporting 
connective tissue stroma. The surface is covered by an irregular 
necrotic layer of tumour cells and exudate, iu parts showing great 
excavations or fissures. r_l1lrn stroma is more or less infiltrated with 
polymorph neutrophiles, often forming small abscesses. Skin gland 
are totally absent from the tissue belmv the tumour. r_rhe supra
mammary gland shows large dense foci of typical fiat squamous 
epithelial cells with centres of keratinization ( cancroid). 

DIAGNOSIS. 

Spino-cellular carcinoma (cancroid) ,vith metastasis rn supra
mammary lymphatic gland. 

GOArr Xo. 1729--1. 
CLINICAL OnsERVATIONs. 

Angora she-goat, aged, poor in condition. 
17.6.27: A small tumour 2 x 1 cm. is attached above and to the 

left of anus. It is covered by a thick crust of dry exudate and dirt, 
which is securely adherent to the underlying tissues. r_rhe surround
ing skin and hair are quite dry and fairly clean. A smear from 
surface scraping was made, hut showed only a small number of 
bacteria. X o spirochaetes were present. 

30.6.27: r_rhe thick crusts covering tumour were removed with 
some difficulty, and left a raw bleeding protuberance. 

9.7.27: Thick scab firmly adherent to the tumour, when 
removed, leaves a bleeding protuberance, each time smaller than 
before. A thick layer of tumour seems to come off with the scab 
on removal. 

22.7.27: Hard circumscribed crust covers just a small raised 
nodule about 1 cm. in diameter, the remainder of original tumour. 
There are about two or three small excrescences covered by thick 
tenacious crusts next to it. On removal small bleeding excoriations 
are left. 

2.8.27: r_rhe same elevations of varying sizes, coYered by dry 
scabs, are present. r_rhere is no tendency to produce moist exudate; the 
covering scabs are partly of a horny nature. 

15.9.27: Animal shorn; condition has improved markedly, 
result of advanced state of pregnancy. l)erineum the same. 

2:3.9.27: rrhe eleyated areas at perineum are reduced in size and 
covered by small crusts only. The tumour has disappeared com
pletely, although the site still shows a bleeding excoriation when 
tlie scab is removed. 

5.10.27: Goat has given birth to one kid during the night. 
This kid is very weak, and is unable to feed. 

13.10.27: Kid feeds fairly well after some difficulty had been 
experienced in getting it to learn to stand and suckle. Its legs are 
very weak, and inclined to give way under the body, spreading out 
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at right angles to body on either side. 'l1he goat itself shows a few 
small pustules on perineum, which is partly covered by brownish 
discharge from vulva. The recess above anus shows a few small 
elevations of skin not covered by crusts, hut presenting a superficial 
exoria tion. 

19.10.27: Crusts have reappeared on the small raised 
excoriations. The perineum otherwise shmvs a fe-w scattered pustules 
extending down the escutcheon to udder. 

29.10.27: Pustules healed up, fe,v small <lry crusts above anus. 

2.11.27: I>hotographed perineum after removing the dry 
crusts and dirt, leaving the small excoriations hare. 

13.12.27: The crusts on being ]eft undisturbed thicken con
siderably and even become partly horny and pendulous, being very 
firmly adherent to underlying skin. Small surface erosions of skin 
can be seen at various places near anus and vulva. 

3.1.28: Pendulous crusts have fallen off, leaving small ulcers 
which heal partly and form new scabs. 

15.3.28: Animal in good condition, small dry scabs as before 
covering little superficial excoriations. 

21.6.28: One of the largest scabs has grown out, forming a long 
horny claw·-like process 1 cm. in length. ,Vhen forcibly removed 
this leaves a small bleeding papilla. On the left side of anus near 
above papilla, there is a bhickish grey flat crust raised above surface 
and about 1 cm. in diameter. This when removed leaves a raised,' 
ragged, bleeding surface. 

15.9.28: The above tumour or raised ulcer has enlarged to 1.5 
cm. in diameter. It is not covered by crusts, but presents a rough 
semi-dry surface. 

24.9.28: 'rhe rnised ulcerated tumour is about 0.5 cm. thick 
and 1.5 cm. in diameter with slightly everte<l edge; surface rough 
hut slightly moist and covered by a very small amount of sticky 
greyish hrown matter. Smear preparation from this shff\vs that 
numerous spirochaetes are present, together "·ith large variety of 
bacteria. 

27.9.2-8: Under local anaesthetic, ½ grain of cocaine and hro 
drops of adrenaline injected deeply, the tumour "·as removed by a 
circular incision and dissected out, to a depth not exceeding 0.5 cm. 
The raised border of the tumour itself was found to he friable and 
to bleed easily on manipulation. The wound was closed by a couple 
of interrupted silk sutures. ':I.1he wound ·was not treated and is heal
ing slowly. 'l1he goat is now quite healthy and in good condition; 
it is being kept under observation for a further period to see whether 
any of the other excoriations ,vill develop. The excised tumour was 
situated to the left of anus, involving the edge of mucosa. It has 
roughly the form of a button, with greyish red to brown ulcerating 
surface about 1. 75 cm. in diameter and 0.5 cm. thick. It is covered 
by a small quantity of smeary exudate and bleeds easily when 
manipulated. The edges are slightly everted over the stalk. which 
is covered with skin. · 
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HISTOLOGICAL ]TIN DINGS (Sl'ECIMEN N 0. 8483). 
Sections were cut diametrically through the middle of tumour. 

On both sides the epidermis becomes raised perpendicularly for a 
short distance as it covers the body of tumour. Its free edge ends 
abruptly by going over to a loose unarranged tumour parenchyma of 
squamous epithelium, mixed ,vith a good deal of inflammatory cells. 
'l1lrnre is marked thickening of the epidermis at the side, as it suddenly 
merges into the tumour. '.L1he thickness of epidermis is increased 
and appears perforated at intervals by round and oval spaces 
representincr the papillae of corium in section. 'l1lie corium contains 
a very larg~ number of round cells. At the edge of the tumour this 
perforated appearance becomes so pronounced that the epidermis 
appears to become a reticulum of strands consisting of a layer or two 
of germinal cells. 'rlie intenening spaces are filled by round cells, 
neutrophiles, and exudate. The transition from the epidermis to 
the tumour parenchyma is very distinct here. :Further towards the 
centre the continuity becomes lost, but the same arrangement 
prevails, i.e. chains of basal cells sometimes bent on themselves to 
form tube-like structures or surrounding small nests of squamous 
cells. '.L1his arrangement alternates ,vith loose masses of epithelial 
cells of undifferentiated type, ·which have characters between those 
of a germinal and a spinous cell, both as regards staining properties 
and amount of cytoplasm. The parenchyma of tumour with its 
raised ulcer-like surface is formed thus by a layer 3 or 4 nnn. thick, 
consisting mostly of such ill-defined epithelial cells loosely arranged 
in strands or nests and profusely intermixed with ueutrophiles. At 
many places haemorrhages have taken place near the surface. The 
whole structure is supported from a connective tissue bed, with large 
amounts of round cells, by a very fine connective tissue stroma. In 
one part the epithelial cells are packed together, resembling squamous 
eells with horn-pearl formation. Some of the cells are swollen and 
degenerate like the · so-called cancroid parasites. 'rlie rest are 
undifferentiated epithelial cells. Only a few mitotic figures are to 
he seen here and there. 'l.1he sebaceous glands of skin close to tumour 
show a peculiar proliferation of the cells of their basal layer. These 
chains of deeply staining cells outline the lohulation of the crlands 
distinctly. Faint remnants of sebaceous glands can also b~ dis
tinguished in the depth of tissue Ull cler tumour. Sections stained 
by silver impregnation method of Levaditi showed several eloricrated 
slender black bodies, either solid and thready, or like a stri1~g of 
heads, usually terminated at one end by a lanceolate head or ki10b. 
It seems that these represent the spirochaetes ,vhich were very 
numerous in tumour just before excision. 

DIAGNOSIS. 

Baso- and spino-cellular carcinoma. Mixed form. 

Co)nIENTs. 
The development of this tumour was very slow-at one time 

considerable regression took place. This may explain why the 
tumour has the characteristics of a cancroicl. This may have been 
brought ~ho~lt b~ the lon_g-~·ontinued irritati~n caused by injury 
ancl exconat10n of a pre-ex1stmg basal-cell carcrnoma. On the other 
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hand, the spinous-cell carcinoma may be primary and the admixture 
of undifferentiated cell may be due to the :fact that the tumour is 
relatively young. .A .. third possibility is that the tumour is really a 
basal-cell carcinoma of the keratinizing variety, i.e. carcinoma baso
cell ulare parakera to des. 

It is very difficult to say to which type of epithelial tumour this 
case belongs. It is for the present, therefore, left as a mixed form 
of the two types. 

GOA11 Xo. 17296. 

CLINICAL OBSERVATIONS. 

17 .6.27: .A.ngora she-goat, aged. Very poor and miserable con
dition. 1..1!1e body is extremely emaciated, head hanging and ears 
limp; dull eyes, and hairy coat soiled and tattered. 'I'he animal is 
being continually chased and butted by the others. The left horn 
is broken off and the hair around the stump and below it, on face, is 
matted together with dark, stinking matter, partly dried to crusts. 
The stump of horn itself is covered by rough, black lumps of the same 
matter, which, when removed, revt:Jals a cavity opening into frontal 
sinus. The wound has an intense penetrating foul smell, and is 
partly grangrenous and filled ·with fly larvae in various stages of 
growth. 'I'he left nostril discharges a sern-purulent fluid. The left 
eye is covered by a purulent film and the cornea shmvs considerable 
opacity. 'I'here are distinct circumscribed, fairly firm s·wellings 
palpable in the parotid, intennanclibular, throat, neck, and pre
scapular regions on the left side only. These are painless apparently 
and vatry from the size of a ·walnut to that of a man's fist, in tthe 
case of the prescapular. The perineum is normal. Smear prepara
tions from the slimy matter revealed only a mixed bacterial flora. 
No spirochaetes are present, but large amounts of black pigment, 
both free and hoarded in large mononuclear cells, can he dis
tinguished. 

18.6.27: Animal lying clown, very ·weak and unable to rise. 
Pulse and respiration hardly perceptible. Killed for post-mortem 
examination. 

PosT-:M:ORTE:M FINDINGS. 

Blood-smear negative. )farked cachexia. Partial obstruction 
(pressure stenosis) of the pharynx, oesophagus, and larynx by the 
enlarged retropharyngeal, cervical lymphatic glands. Gangrene of 
the left horn stump and frontal sinus ·with numerous fly larvae and 
pigmented tumour formation at edge of skin. Septic metastases in 
all lymphatic glands of left sicle of head and neck, as far as and, 
including prescapular. The liver also shows metastases. Purulent 
panophthalmia more marked on left eye. Catarrhal rhinitis. Greenish 
pigmentation of kidney medulla. The affected enlarged lymphatic 
glands on left side vrnre rather soft in consistence, but not fluctuating, 
on section presented a greyish, moist, somewhat spongy appearance, 
with very foetid smelL and reddish-grey fluid oozing out freely. 
Smears from this showed a profuse growth of short coccobacilli some
times in chains. The respective sizes of these {)'lands were about as 
follows: parotid, hen's egg; medial and late~'al retropharyngeal, 
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same; cranial and caudal cervical, duck's egg; prescapular, man's 
fist. 'l1hose on the right si<le ,Yere unaffected and normal in appear
ance. An irregular greyish to hlack ragged growth is found on the 
skin round the horn stump. It is irregularly lobed, some parts 
being like small stalked outgrowths and covered by tough black 
crusts. 

HISTOLOGICAL FINDINGS (SPECIMEN No. G985). 

'l\unour and metastases. A strong connective tissue stroma is 
arranO'ed in arborescent fashion supporting whorl-like masses of 
tumm7r cells bebYeen its branches. Following the many depressions 
and prncesses of the surface of tumour, a thick layer of necrotic 
tissue an<l accumulations of inflammatory exudate and pigment forms 
the external covering. The contact zone between the two is fairly 
Rharply defined, and is characterized by numerous blood-vessels and 
<'apillaries. The tumour tissue below this is remarkably free of any 
inflammatory C'ell infiltration. 'rhe arra11gement of the tumour cells 
themselves varies somewhat, hut the general impression received is 
similar to that of the other described tumours, i.e. sarcoma-like 
uniformity of anangement, with <listinct epithelial staining proper
ties of nuclei and prntoplasm. Pigment (melanin) is present in 
large amounts and gives the hlack colour to tumour. It is produced 
hy the tumour cells, some is hoarded in connective tissue and a good 
deal is contained in the necrotic outer layer. The tumour cells appear 
more closely packed together and stain a deep purple colour. In 
parts they are arranged in definite solid strands, often in slender 
processes, one 01· two cells thick, whereas in others the cells seem 
scattered uniformly in small whorls in between the stroma. These 
~ells have polygonal, spindle, or dendritic shapes, but the nucleus 
Is round or oval and contains one or more well-formed nucleoli. 
Jiitotic figures are very fre(p1ent. This is significant when con
sidered "Tith the widespread metastases in the liver an<l in the whole 
chain of l;nnphatic glands on that si<le of the hea<l and neck. All 
these glands show the same picture, i.e. infiltrating foci of tumour 
tissue, identical to that of parent growth. These are surroun<led by 
extended necrobiotic changes of the lymphatic cells. Pigment is 
present, hut to a Yery limited extent only. -

DIAGNOSIS. 

Pigmented baso-cellular rarcinoma of the base of horn with 
extensive metastases in lymph glands of corresponding side of head 
and neck and in the liYer. 

CmurnNTs. 

This tumour has certain points of difference from those already 
described. The great freque11cy wjth which mitoses are present ii1 
ihe tumour cells and the extreme malignancy shown might lead one 
to think that the tumour was clifferen t. The structure, however, 
together with the pigme11tatio11, leaves little doubt that it is an 
epithelial tumour of the basal cell variety. There is absolutely no 
sign of keratinization. It would be interesting to know what factor 
{letermines the malignancy seen in this case and 17297. 
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GOAT No. 17297. 

CLINICAL OBSERVATIONS. 

17.G.27: Angora she-goat. Aged, condition poor. A large 
pedunculated black tumour is attached to the left of vulva near its 
upper comrnissure. It has 01~ly_ a very short neck and is aho~1t 4 cm. 
in diameter. Under the tail m the depth of the depression, and 
covered partly by a thick cheesy mass, is a small pink protuberance 
the size of a pea; it is soft and smooth and bleeds easily when 
scraped lightly. The larger tumour is covered by hard, dry scabs. 
·when these are rnmovecf a dirty greyish-black, purulent fluid is 
found covering the easily bleeding, spongy black surface. '11here is 
a putrid odour from this region and handling seems very painful 
to animal. 

A smear from t.his material shows a varied grmvth of yeast cells, 
cocci, bacteria of all kinds, but no spirochaetes. 

23.6.27: :Fly larvae are found around tumour, they are busy 
burrowing their way into it. rrhese maggots were destroyed with 
turpentine. 

30.6.27: ~faggots have disappeared altogether from the- larger 
tumour. In the depth of the tail recess two pea-sized pink soft 
protuberances are seen. 

9.7.27: rrlie small pink growths under the tail have decreased in 
size. Large tumour is covernd with thick tenacious crusts of dry 
exudate, blood, and faeces. 

22.7.27: A fow maggots have appeared and are burrowing into 
tumour. 

4.8.27: Smear from surface of tumour shows for the first time 
the presence of spirochaetes in addition to the varied bacteria 
present. 

11.8.27: The tumour is very ragged in appearance as if it had 
been torn clown the middle. There are a few maggots present and 
the surrounding tissues are much soiled and caked over with black 
exudate. '11he vulva is much swollen, especially on the right side, 
so that it is distorted and pushed over to the left. 

15.8.27: Tumour much decreased in size; the centre has been 
eaten a.way by maggots, which are still occupying the cavity. '11he 
appearance now is that of a cup-shaped, ragged, and pitted or spongy 
cavity attached to skin by a slightly narrower and shallow base. 
The right side of vulva is still much swollen and distorted to the 
left, the swelling being doughy in character, and reddened. 

2.9.27: :Maggots present in the ulcerated tumour. Right side 
of vulva stands out swollen and painful. The animal shmvs areat 
uneasiness, constantly biting, licking, or horning the parts smTobund
ing tumour. It flicks its tail continuously and stamps its feet and 
is generally very sensitive to flies settling on and around h1~10ur. 
It tries to creep and lie down into darkest corners of box, or in 
between other goats. rrhe condition of animal is naturally verv poor 
even though eating fairly well. ~ ' 

. 13. 9. 27 : A new crop of young fly larvae occupies the tumour, 
wlnch consists now of a thick-s"·ollen and ragged ring, surrounding-
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a much-pitted and widened bed, belmv the level of skin. All that is 
left of the original tumour is the hollowed out and widened stalk, 
in ,vhich the maggots have burrowed. The animal shmvs signs of 
intense and constant irritation. 

23.9.27: No maggots visible. r:rhe tumour has now the 
appearance of a large elevated fl.at ulcer about 10 cm. in diameter 
and 3 cm. thick, extending above vulva to anus, and further down 
io the right of vulYa, the latter being pushed over to the left. The 
surface is black, roughly lobulated, or pitted and fissured and covered 
by slimy, stinking, dark brown exudate. The actual swelling of 
vulva has now subsided somewhat. 

7.10.27: No maggots present; putrid 
areas over bed of tummu; near the anus 
greyish swelling has made its appearance. 
shm-rn numerous spirochaetes in addition 
flora. 

greenish-grey, necrotic 
a small papillomatous 

Smear preparation still 
to the varied bacterial 

15.10.27: Tumour 1-<till larger, flat, -with very irregularly 
lobulated, gangrenous surface. ~umerous maggots present. 
Animal seems iu great distress most of the time. Stamps its feet, 
:flicks tail,. scratches with horn, bites and licks anus and tumour 
almost viciously, rubs itself along wall, lies down in corners, with 
head to tail, in attempting to e-vade the flies. Defecation is still 
unaffected, but during the act short grunts are emitted. 

19.10.27: Defecation slightly impaired and painful. Irritation 
very severe. 

25.10.27: Large numbers of maggots eating away tumour 
Animal feeds fairly ,Yell, but very poor and weak. 

2.11.27: A good deal of the tumour has been eaten away by the 
maggots. 'l111e surface is pitted and fissured, partly covered by 
crusts and necrotic tissue. 'l1he vulva is still swollen, but much less 
than before. '..I.1he turn.mu measures now only 6 cm. across and 1.5 
cm. in thickness. On account of the great sU:ffering due to maggots, 
these were killed off with xylol. This substance destroys them 
practically instantaneously and does not seem to cause any additional 
discomfort. to the animal. 

3.11.27: The tumour is free of maggots and has contract.eel 
considerably, being also much deaner than it has been for a long 
time. The goat, however, died during the day on being turned out 
into paddock. 

PosT-::\IORTE::\I FrKDIKGS. 

)larked cachexia. Primary tumour between anus and vulva 
m the form of a shallow ulcei with inclurated border. It extends 
transversely downward and to the right of vulva. Extensive 
metastases in the supramammary, sublumbar, mediastinal, bronchial, 
renal, and smaller pelvic lymphatic glands, in the lungs, heart, 
pancreas, liver, and both kidneys. In the latter the fibrous capsule 
i~ distended by an albuminous fluid, probably serum. This is pro
bably due to presence of a large haematoma around one of the 
metastases on cortex. Acute purulent broncho-pneumonia of left 
lung. Hydropericardium. 
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HISTOLOGICAL :FINDINGS (SPECIMEN No. 7481). 
rrhe tumour presents many unequalities, the surface being deeply 

cut into by fissures. 'rhe whole tumour has a somewhat varied appear
ance. The greater part is made up of a large amount of connective 
tissue fibres, running in various directions, forming the stroma of 
large masses of epithelial cells. These are somewhat similar to the 
basal cells of epidermis. Near the surface there is a vascular zone 
·which is covered by a necrotic layer of exudate. The tumour cells 
themselves vary much in size and shape. They are large, rounded 
or oval, in some parts. In others they are elongated and spindle
shaped and thrown into more 01· less parallel directions ·when lying 
near or amongst the fibroblasts forming the stroma. There is some 
pigment (melanin) in the cells, but only in localize,1 areas. ~L1hese 
cells penetrate much deeper than in the other tumours. They lie in 
some places right amongst the muscle fibres below the subcutis. 
)fitotic figures are fairly frequent. The numerous metastases in 
kidney, liver, lymph glands, heart, pancreas, lung, etc., present 
a most uniform appearance, being composed essentially of round, or 
irregular, epithelial cells packed fairly closely together and resemb
ling the picture of a round cell sarcmna. The metastatic foci in 
the various -organs are not encapsulated, and in the case of the 
kidney the remains of atrophied and compressed tubules can still be 
seen isolated within the tumour tissue. Very little pigment is formed 
in most of the metastases, those in supramanunary glands show pig
mentation to a greater extent. :Mitoses here are rare as compared to 
parent tumour. 

DIAGNOSIS. 

Pigmented basal-cell carcinoma, with metastases in most internal 
organs and lymph glands. 

COMMENTS. 

This tumour in appearance and behaviour resembles very much 
the previous case, i.e. 17296. Here again there was no sign of 
keratiniza tion. 

GOAT No. 17298. 
CLINICAL OnsERVATIONS. 

17.6.27: Angora she-goat. Aged, in poor condition on arrival. 
Skin of face and perineum is pigmented in patches. Skin of but
tocks somewhat thickened, harsh, bound, and covered with 
desquamated epithelial flakes (not due to mange). Yulva much 
thickened and swollen; on the left side it has a deep ·wound 2.5 x 1 
cm., as if clue to laceration with some blunt object some time previous. 
This wound is covered by tough scabs, ,vhich after removal leave a 
dirty, granulating, fissured bed. This contains foul-smelling greyish 
pus, and bleeds very easily when handled. There is also a small 
superficial excoriation of skin about 1 cm. in diameter just above 
anus. rrhis, however, is clean and shows hardly any inflammation. 
Smear from exudate of ,vound shows many bacteria, mostly of short 
type, a few of the fusiform type, but no spirochaetes. 

23.6.27: Drv exudate and blood-crust closek adherent to wound 
on Yulva. No ;pirochaetes. · 
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4.8.27: Vulva wound appears deeper and is covered by thick 
blackish crusts as before. Smear from bed of ulcer shows a rich 
growth of short cocco-bacilli. 'rlie small ulceration above anus is 
somewhat moist, and smears from it show numerous spirochaetes, 
with hardly any bacteria. 

11.8.27: Vulva much swollen; crusts have been removed by 
force, probably horning, as the ulcer bleeds and is covered by blood
clots. 

6.9.27: Left YulYa lip swollen. The wound along its centre has 
widened and deepened. It presents a ragged, ulcerated, and spongy 
bed. There are granulations at edge of skin, and crusts cover the 
whole ,vound or ulcer. 

23.9.27: The ulcer remains about the same; there is a slight 
greyish, purulent discharge from beneath the scabs. On the vulva 
near the ventral commissure, a small granulomatous, easily bleed
ing growth has appeared. It is about the size of a hazel-nut. 

15.10.27: Animal shows signs of irritation, flicks tail con
tinually, and is sensitiYe to handling of perineal parts. 

19.10.27: The vulva is now much deformed. The left side with 
ulcer is greatly swollen and the aperture is displaced to the right. 

29.10.27: The appearance of perineum has changed completely. 
Through the swelling of underlying tissue, the bed of the ulcer on 
left lip of vulva has become mised and everted. It now presents an 
expanded, mushroom-like appearance with ragged surface, measur
ing 3.5 cm. high and 2.5 cm. wide. It is covered by a slimy, 
purulent nrntter, partly (lrying up into crusts. (See figure.) 

2.11.27: 'l\nnour has somewhat enlarged, measuring now 
4 cm. x .2.5 cm., and becomes practically confluent at lower extremity 
with the small tumour near ventral commissure of Yulva. The 
animal is in poor condition, but feeds well and is still fairly lively. 

21.11.27: Tumour about the same, but animal is wonied by flies. 
It lies clown in corners with its tail close to the wall, or creeps in 
amongst other goats. 

17.12.27: Animal is much worried and distinctly poorer in con
dition. It has periodic fits of intense irritation of perineum. It 
suddenly bites and licks furiously at and around tumour, nms in 
circles, and jumps in and out of the water-trough and behaves 
generally as if in great distress. 

22.12.27: The tumour on left side of vulva is fiat and expanded 
as before; the surface presents a spongy surface hut no maggots can 
be seen. 'rlie supramammary lymphatic glands on palpation show 
no distinct enlargement, although the left jg more prominent than 
the right. 

28.12.27: Animal is standing with head low down in a corner of 
box, continually flicking its tail and stamping its hind-legs. ~ ow 
and then it bites or licks round the tumour. It also tries to bite 
other goats standing near by. 

3.1.28: Tumour presents raw, ragged, raised edges on left side 
of vulva. Supramammary lymphatic glands on left side feel slightly 
enlarged. 
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24.1.28: Animal is in Yery poor condition; bleats very feebly 
when the very tender affected parts are handled. It suffers still 
from the marked irritation of tumour even though maggots are not 
present. It lies clown most of the time with head thrown sideways 
to the perineum. It gets up frequently and wanders about and 
repeatedly jumps in and out of the water-trough. 'l1he supramam
mary lymph glands are unequal in size, the right one the size of a 
french bean, the left like a small walnut. 

30.1.28: As above, symptoms of continuous and intense irrita
tion. Animal seems to work itself up into a frenzy at times, runs 
around, bites and scratches itself, even tries to bite other goats and 
persons standing by. Then it assumes a straining attitude as if 
trying to defecate but nothing is passed. Defecation is painful and 
takes place with some difficulty as evidenced by groaning. Vulva is 
swollen and retracted, the tumour on its left is practically the same. 

7.2.28: Animal stands most of the time in a straining attitude, 
with hocks flexed and back arched. The vulva is much enlarged 
and swollen, especially the right side, ,vhich reaches the size of a 
hen's egg. No maggots are present. 

17.2.28: }Iarkoll emaciation, straining attitude most of time. 
)fouth and lips are soiled with slimy brownish matter from constant 
biting and licking tumour and the surrounding tissues. 'I1he left 
supramammary gland is the size of a walnut and firm to the feel. 
The right one about normal size. The tumour consists of a large 
ulcerated, ragged cavity on the left lip of vulva. The edges are 
raised and induratecl and the rest of vulva is greatly s,vollen. 

25.2.28: Animal crouching down with arched hack most of time; 
the tumour is in a repulsive semi-gangrenous state. 

1.3.28: 'fhe left supramammary lymphatic gland is now the size 
of a small orange and firm. The right one is still about the size 
of a french bean. 

2.3.28: Under complete chloral anaesthesia (2 g. intrajugular) 
the left supramammary glarnl was removed surgically for trans
plantation purposes. The enucleated gland measured 4 cm. in 
diameter and had a rather soft, semi-fluctuating consistence. On 
section the centre contained a small amount of thick, oily, greyish 
fluid with foetid smell. 1'he substance around this was rather soft 
and friable and greyish in colour. Very little glandular tissue was 
left, forming a shell around the tumour tissue. The whole appears 
enclosed in a connective tissue capsule. Some of this fissue was 
used in transplantation experiment Ko. 7. 

9.3.28: Inflammatory oedema at seat of operation. Drainage 
provided. Temperature of animal rising. Sniffing, nasal catarrh, 
and inspiratory rales. 

11.3.28: Animal much worse, lying down. Respiration difficult. 
13.3.28: Found dead in the morning. 

PosT-~IORTEM FINDINGS. 

)larked cachexia. Gangrenous pneumoma. Ulcerated tumour 
vulva, ,vith two metastatic foci, the size of peas, in remaining right 
supramammary gland. 
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HISTOLOGICAL FrnmNGs (SrECHIEN No. 7831). 
Strong connective tissue stroma with mixture of smooth muscle. 

Amongst this are strewn numerous cylinders and strands of epithelial 
cells of various sizes and shapes, generally ·with centres of homo
geneous, stratified substance (keratin). The tissue consists of 
numerous slender projections, ,vhich are very vascular near surface 
and are covered h,v a necrotic layer. rrhere are also a number of 
superficial haemorrhages. The glandular tissue of supramammary 
gland is separated from the newgrov,th by a fairly thick, loose con
nective tissue capsule containing much lymphoid cells. The new
growth consists essentially of spinous epithelial cells, in most parts 
arranged in solid masses or more usually in compact rings and strands. 
~Iany neutrophiles are swollen, degenerated cells ( cancroid parasites) 
are present. In other parts again the epithelial cells grmv into 
irregular strands of elongated cells penetrating the lymphoid 
tissue like roots. )Ian:v show mitotic figures. (See figure.) 

DIAGNOSIS. 

Spino-cellular carcinoma (cancroid), ,vith metastases m both 
supramammary lymph glands. 

CmnIENTS. 

This case illustrates very well the intense irritation, amounting 
to torture, that is suffered by an animal affected with cancer. 

GOAT No. 17299. 

CLINICAL OBSERVATIONS. 

Angora she-goat. Aged, condition poor. 
17.6.27: On the upper surface of the left ear, extending from 

its middle towards the tip, is a large, sessile, black, stinking tumour. 
It is rounded in outline and flattened, about 6 cm. in diameter. 
'l'he surface is thrown into multiple lobes by the many fissures and 
crevices present. rrhese are filled with greyish-blaek, smeary, foul
smelling substance, mixed with necrotic matter. It is Govered by 
thick, hard, partly dried-out scabs, which, on being removed with 
some little force, leave the tumour parenchyma exposed and'blee1ling 
profusely. The latter consists of a soft, black mass, streaked in 
places by the presence of greyish connective tissue. rrhe animal 
appears to suffer considerable pain when ear is handled. 

23.G.27: rrhe tumour is much the same, only it is covered with 
blood-clots and crusts, evidently bleeds frequently when head shaken 
or ear knocked against objects. Smear preparations show no spiro
chaetes hut numerous bacteria with racquet-shaped spores and cocci. 

The dry scabs and the gangrenous matter curetted lightly and 
tumour generally cleaned. A small piece was then removed for 
histological examination. The operation was clone without 
anaesthesia, and proved rather painful. The cut surface was 
extremely vascular and bled profusely, haemorrhage had to be 
stopped by cautery. The stroma was extremely rich in blood-vessels. 
The tumour was cleaned with tincture of iodine and a protective 
suspensory bandage placed on it to prevent unnecessary injury and 
bleeding. In order to try and get the tumour fairly clean, to 
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facilitate transplantation, the ·whole affected area was kept in a 
bandage, regularly cleaned, bathed, and packed with disinfectants. 
1Iany disinfectants were tried, long baths with Dakin's solution, 
magnocid, ichthjol and alcohol, and finally corrosive sublimate in 
alcohol, strength 1 in 100. r.rhe result of all this ·was that, after 
two months, the tumour had grown tremendously, more than 
doubled its size, but was as septic as ever. 

9.9.27: The newgrowth now presented a pitch-black caulifl.mver 
appearance, the size of a man's fist. It evidently caused considerable 
irritation judging by the frequent attempts of the animal to scratch 
it, even through the bandage. The growth is no-w so heavy that, 
unless constantly kept in a suspensory bandage, great injury and 
haemorrhage is caused by animal shaking its head and scratching. 
rrhe crusts still form over the surface, and from some of the deeper 
fissures greyish stiff, thin blades of cartilage up to 1.5 cm. in length 
grow forth. Once or twice, when bandage was not renewed every 
hvo days, maggots invaded the tumour under bandage, and seemed 
to cause greatly increased irritation. 

Condition of animal is very poor, in spite of fairly good feeding. 
20.9.27: rrhe whole ne-\vgrmvth bathed in ,vann magnocid 

solution for half an hour, and carefully cleaned. As much of the 
surface as possible was curetted free of gangrenous matter. Examined 
ihe regional lymph glands for metastases but none could be seen or 
telt. 

rrhe growth was then removed surgically by a sjmple linear 
incision, severing the ear just proximally to the tumour. rrhe skin 
was first retracted toward the head. The main blood-vessels were 
ljgatured ::rnd the edges of skin approximated by a few interrupted 
sutures. })ieces of this tumour selected, as clean as possible. were cut 
out, or punched out, with a canula and were transplanted 
subcutaneously into (a) the other ear of the same animal, ( b) ears of 
other animals, and (c) perineum of other goats. (See transplantation 
experirnent ~ o. 6.) 

Complete healing of the left ear stump, with minimum of 
attention, was rapid and uninterrupted. rrhe right ear with trans
plant developed a swelling at first, this became fluctuating, and 
discha1aged thick, pus-like matter, smears of which ,vere swarming 
with short cocco-bacilli and chain-like organisms. 

19.10.27: Condition of animal distinctly improved. Seat of 
transplant on right ear practically healed up. 

28.11.27: Gaining in condition. Ear stump completely healed 
up, epithelium again covers edge of ear. 

14.1.28: Condition very good, otherwise healthy. 
30.11.28: Same, no signs of recurrence or other disturbances, 

1.e. after 14 months. 

HISTOLOGICAL FINDINGS (SrEcnrnN No. 7385). 

A strong connective tissue stroma arises from the subcutaneous 
tissue of the ear at various points in the form of multiple strands 
branching and curling romHl to enclose or support the round masses 
of tumour tissue. This gives the surface its lobulated appearance. 
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At the base the tumour practically lie8 on the conchal cartilage, 
sepamted from it only by a thin connective tissue layer. Towards 
th,3 edge of the tumour the skin seems to have been lifted up and 
pushed out ,or distended by the growth under it. rrhe epidermis has 
a thin stretched appearance. It covers the tumom· externally for a 
shoTt distance only. At intervals long, slender, processes of 
epithelium from epidermis dip in, deep into the tumour, to join 
son1,e stroma strand, or to become lost in the parenchyma of tumour. 
rl1he appearance ,of the tumour itself is monotonous in its uniformity, 
and very much like a sarcoma. ~Ielanin is distributed in rather 
irregular fashion in the tumour cells, some lobules having quite a 
fair amount in a few cells, "'hile others again have none at all. 
Extensive hoarding is seen in the stroma at various points, even in 
the c,onnective tissue outside the tumour itself. rrhis prnduces the 
mottled greyish and black colour seen macroscopically. Under 
higher magnification the tumour cells have a very uniform ftppear
ance mostly arranged in a loose fashion, i.e. separated by empty 
space as if the delicate and sparse cytoplasm of each cell hacl partly 
shrunk around the nucleus. Near the edges covered by epithelium, 
the cells of the tumour take on an elongated spindle shape. The 
basal cells of epidermis are likevi'ise elongated, at right angles to the 
basal membrane, and appear as if " shelling out " and merg·ing into 
the tumour parenchyma. It is at these plaees in connection with 
epidermis that pigment formation in the suhjacent tumour cells is 
most marked. Numerous mitoses can be clearly seen, hut nowhere 
is any indication of keratinization visible. One or hrn tough 
processes which grew out of the tumour fissures consist of fibrous and 
cartilaginous tissue. Their significance is not understood, as the 
pieces ,rnre cut out from the living animal, hut could not he seen 
again after removal of tumour. 

DIAGNOSIS. 

Pigrnented haso-cellular carcmoma. 

COMMENTS. 

This tumour was allmYed to grow to a considerable size. In spite 
of the rapid g-rowth and numfrous mitoses present, no metastasis 
occurred, nor did any of the transplants take. \Vith regard to the 
latter, it should be said that, owing to cauliflower-like structure, it 
was practically impossible to obtain any aseptic material from the 
tumour for transplantation. It seems thus that, although numerous 
mitoses are usually associated with fast-grnwing tumours, they are 
not necessnrily the factor con(·erned in causing malignancy. 

GO Arr Xo. 21957. 
CLINICAL OBSERVATIONS. 

17 .11.28: Angora she-goat. Aµ;ed, condition rather poor. :Many 
pigmented maculae on ears, face, U<ldeT, perinea! skin, and also 011 

body skin generally. Incisor stumps worn very short and covere(l 
with tartar. Hight eye shows a catarrhal discharge, and the inner 
hrn quadrants show a smoky opacity of cornea and a small lentjl
sized shallow ulcer. The hail' TOlllHl tail and perineum is soiled with 
partly dried exudate, blood, faeces, and dirt. On lifting the tail, a 
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large pink, granulating growth is seen filling the whole recess under 
the tail, so that the anus is only visible as a slit in the middle. To 
the left the tumour consist of a flat, granulating, pink, moist swell
ing 1 cm. thick, while on the right it is rounded and bulging, reach
ing a thickness of 2 cm. ~rhe greatest width is 5 cm. from side to 
side, and 3 cm. from top to bottom. It thus extends between the 
two tail folds, and reaches practically to the level of the upper vulva 
commissure. Here it recedes to the level of the skin, but a few 
shallow ulcers or excoriatiorn, are seen on the vulva. (See figure.) 

'the tumour is covered by slimy, greyish, stringy matter mixed 
,vith faeces and dirt. 'l1his keeps the tumour moist and gives off a 
very foetid odour. 'l1he animal is very sensitive to handling of the 
parts, and flicks its tail and stamps its feet when flies settle on or 
near tail region. It. is also fairly tender when the tail is lifted. 

The udder is enlarged and lactating so that the supramammary 
lymp glands cannot he easily palpated. Urination takes place 
normally. Defecation is fairly painful, but the anus dilates to 
normal extent, the tumour reaching the edge but not affecting its 
elasticitv. Smear from the surface of tumour reveals mixed forms 
of bactevria, but no spiral org·anisms. 

::0.11.28: A small piece about 2 x 1 cm. was removed from the 
left edge of the t-..1mom' fo1 histological study. Local anaesthesia was 
complete after deep injection of ¾ grain ,of cocaine and three drops 
adrenalin. The parenchyma of tumour is firm and somewhat tough 
to knife, and has a streaky greyish appearance on section. Bleeding 
from tumour wound was stopped by application of ferric chloride 
solution, follmved by a thin tampon of absorbeut cotton wool, as no 
bandage could be conveniently applied. 'fhere was a slight increased 
swelling on the two follm-ving clays. Bleeding ,vas negligible and in 
four or-five days the seat of incision could not he distinguished from 
the rest of tumour. 

4.12.28: The condition of animal remains the same, it feeds well 
and is fairly lively, but resents flies settling near tail region. There 
are no maggots. 'l1umour shows no appreciable progress. . 

HISTOLOGICAL FINDINGS (BIOPSY SPECIMEN N 0. 8639). 
'fhis tumour presents a fairly uniform appearance. The stroma 

supports a fan-shaped arrangement of crypts and strands, solid or 
hollow tubes of epithelial cells. In some places undifferentiated cell 
types, in others going over to the spinous cell, with horn-pearl forma
tion. The surface is covered by a thin layer of necrotic tissue and 
exudate cells. Directly under this is a zone consisting of a rich 
network of small blood-Yessels. Tl1is tumour presents no -other strik
ing characteristics. 

DIAGNOSIS. 

Basa-cellular and spino-cellular carcinoma (mixed form). 

CmrMENTS. 

On account of the restricted horn-pearl formation and the tubular 
arrangements of basal cells, this tumour might also be classed as a 
carcinoma haso-cellular parakeratodes. It falls under the group of ill
defined or mixed form discussed in classification. From the clinical 
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appearance it seems quite probable that the basal cell part was the 
primary tumour, while the spinous cell form deYeloped later. 

HISTOLOGICAL EXA}IIKArrION OF TU~IOURS REMOVED 
SURGICALLY AT VOGELSrrRUISLEEGTE, 20.8.27. 

GOAT X o. 725G A. 
A.g'ed Angora she-goat. Small pedunculate tumour l cm. in 

diameter, non-pigmented, attached superficially to skin at perjneum. 
The tumour consists of a delicately branched connective tissue stroma 
arising from the short stalk. It gives support to large round masses 
of rather loose, very uniform tissue, at first glance somewhat 
resembling a spindle eell imrcoma. At the base, i.e. around the stalk, 
the epidermis is arranged in normal fashion with sweat and 
sebaceous glands and numerous blood-vesssels. In places the 
epidermis is markedly thickened and sends long projections into the 
subcutis. In others it seems to fork out, sending long thin arms 
surroundi:i;ig the above-mentioned round masses of tumour tissue. In 
many places one can distinctly see the cells of basal layer becoming 
as it ·were dislocated, elongated, and merging into the parenchyma 
of tumour. 

rrhis parenchyrna is made up of very unifonn, loosely arranged 
cells supported by a fine reticulum or strorna, running in all directions 
in trellis-like formation. rrhe cells have rather large nuclei, round, 
oval, or spindle-shaped, with a moderate amount of granular 
chromatin. There is very little cytoplasm and mitosis is very rare. 
The stroma varies from place to place, in parts it consists of few 
fibroblasts with thin strands of fibrous tissue, in others the fibroblasts 
form thicker strands along which strings of tumour cells can be 
recognized, resembling the germinal layers of epidermis. 

At various places near epidermis small restricted areas are 
present in which the tumour cells show hoardh1g of granules of black 
pigment (melanin). r:rhe tumour is only partly covered by a thin 
layer of epidermis, the rest is exposed and shows a layer of necrosed 
cells with haemorrhages and profuse exudate. The neutrnphiles and 
lymphocytes infiltrate the parenchyma to variable depths. The blood 
supply is relatively rich. 

lhAGNOSIS. 

Baso-cellular carcmoma. 

COMMENTS. 

rrl1is tumour is not quite identical with the solirl type of baso
cellular carcinoma described in textbooks. It is, however, closely 
allied to it and for ordinary purposes can be considered as such. It 
is a good example of the very lightly pigmented tumours which form 
a link as it were between the non-pigmented basal-cell carcinoma 
and the me]ano-carcinoma. 

GOAT No. 7256 B. 
Angora she-goat, 4-tooth. rrlie greater part of vulva swollen 

and hard. It sho-ws a deep ragged ulcer superficially, black in parts 
ltnd painful. rrl1is ·was remoYed by a deep incision, but, the swelling 
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and black pigmented parts not being circumscribed, some of the black 
tissue had to be left behind. The material removed was thus for the 
greater part yuh~a tissue with the deep ulcer in about the centre, 
extending to, but not im~olving, the Yulva mucosa. rrhe pigmentation 
·was general, but very marked under the mucosa of vulva. Under the 
low power the following features can be noted superficially: a very 
vascular superficial zone with numerous fairly small blood-vessels. 
Here and there shreds of epidermis penetrate into the deeper parts, 
to become lost in single strings or small strands of epithelial cells 
further dmvn. Beneath this is a Yery heterngeneous mass of connective 
tissue, muscle fibre bundles, blood-vessels, and nerves. )I ueh con
voluted sweat glands are present, and throughout one sees black 
granular pigment (melanin) in larger or smaller clumps. Un account 
of this pigment, it is very difficult to distinguish the types of cells 
present, or even to say definitely in ·which cells the pigment is con
tained. Under higher magnification the surface presents a peculiar 
appearance, as if the cells of the rete malpighi were flattened and 
separated out. The interstices are occupied by blood and exudate 
cells; in parts there is loss of substance so that a layer of fibrin and 
blood exudate forms a sort of crust over the underlying tissues. rl'here 
is, however, no keratinization of the squamous cells. Below the 
vascular zone one sees epithelial cells iu strands or isolated, some 
<listinctly squamous in type, ·whereas others, especially along the 
course of the uumernus --rnssels and capillaries in this region, are 
difficult to differentiate from endothelial cells. The presence of much 
exudate, round cells and pigm,ent greatly mars the picture. The 
melanin either lies free in bet-ween the cells (probably artefact) or 
a few granules lie round the nucleus of the epithelial cells. Large 
irregular, closely packed masses of pigment are often aggregated 
togeUier in places, thus completely obstructing the view of the cells 
concerned. It seems thus that tl1e germinal cells, which actually 
produce melanin only, show a small amount of finely divided pig
ment, whereas the large closely packed masses of pigment represent 
hoa~ding by the melanophores in the stroma. Judging by the presence 
of pigment in the perivascular tissue, deep i1t the intermuscular spaces 
where 1~0 epithelial cells have yet penetrate<l, it is probable that most 
connective tissue cells become involved in pigment hoarding. 

DrAGxosrs. 
Pigmentecl baso-cellular carcinoma (endothelioma ?) . 

Co1nrn:NTS. 
This tumour has the characteristics, clinically at any rate, of the 

so-called " rodent ulcer." It is, however, deeply melanotic and very 
vascular. T'he cellular elements resemble endothelium. One might, 
therefore, he justified in calling this a type of melano-haemangio
endothelioma. This fact illustrates the difficulty of arriving at a 
satisfactory diagnosis in many cases. 

GOAT ~o. 7~5U C. 
Angora she-goat. Aged. Small stalked tumour, blackish 

appearance, about 1.5 c111. in diameter, situated on perinea! skin, 
above anus. The stalk stump is very short and consists of fibrous 
tissue and a few bundles of muscle fibres with blood-vessels and here 
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a-nd there ·well-developed sebaceous glands. On the left the stalk is 
covered by skin for a very shod distance. The epidermis is slightly 
thicker than normal, the papillary projections well-developed, and 
in parts the basal layer of cells contains granules of melanin in 
varyiug amounts. '111ie basal layer is well defined and lies on the 
normal corium. A little further on the corium becomes infiltrated 
with numerous round cells and merges into the tumour tissue proper. 
In a corresponding manner the basal layer becomes less and less, 
distinct, the malpighian layer becomes thinner, until they :finally 
become lost altogether in the tumour tissue. Towards the end the 
more compact epidermal cells are in direct contact and seem to merge 
into the looser cells which form the tumour. 

The tumour tissue itself is composed of medium-sized cells with 
little cytoplasm, and nuclei either spindle-shaped, oval, or round, 
but v,ith about the same chromatin contents and arrangement as the 
basal cells of epidermis. These cells are supported by a network of 
fibroblasts and fibrous tissue. '11hey are not packed together, but are 
separated from each other. In some cases, however, they seem to lie 
in rows on the stroma. The cells are further characterized by con
tl:ini!1g clumps of granular pigment (melanin). rrlie pigment is 
d1stnbuted throughout the tumour, but some cells contain much more 
than others. The stroma is well provided ·with blood-vessels, 
especially near the surface. 'fhe parenchyma is infiltrated throughout 
with inflammatory exudate, the surface being also covered by a 
necrotic layer and small haemorrhages. The right side of stalk, 
instead of the skin as on other side, shows an isolated stretch of tissue 
very similar to a squamous-cell carcinoma. It consists of solid strands 
of squamous cells. 'fhese are separated by stroma 1·ich in blood
vessels and with numerous small round cells. There are a number of 
swollen and Yacuolated cells, with so-called inclusions, and ill-defined 
pearl-nest formation. Although this pOl'tion is continuous ·with the 
tumour, it is entirely different in structure and, furthermore, contains 
no melanin. '11his portion forms only a small fraction of the whole 
tumour. It is noteworthy that the appearance of the tumour is 
exactly similar to that of 7256 A, except for the presence of larger 
amounts of melanin. 

]hAGNOSIS. 

Pigmented baso-cellular carcinoma, combined with a non-pig
mented focus resembling a squamous-cell carc1110ma. 

CmrMENTS. 

It ·would be interesting to knmv whether this focus originated 
independently, or ,-diether it is a transitory stage deYeloping from the 
pigmented tumour. 'fhe absence of pigment from this focus and its 
very circumscribed nature seem to indicate independent deYelopment, 
from a different epidermal layer. One might think of the primary 
basal-cell carcinoma acting as an irritant and stimulating the adjoin
ing epidermis to true cancroid formation. 

GO.A'l1 Ko. 725G D. 
Angora she~go~t. Full-mouth. Small pedunculated tumour, 

less than 1 cm. m size, situated on skin under tail, just above anus. 
On section greyish and rnther soft, covered by dry necrotic crusts. 
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'rl1is tumour is somewhat similar in appearance to 7256 A with certain 
differences. In the first place there is no epidermis at any point by 
which an indication could be obtained as to origin of cells. 'l1here
is less connective tissue stroma. This appears to be younger, the 
tumour cells are larger and more closely packed together. 'rhe cells 
have the typical epithelial nucleus, rather poor in chromatin, round or 
oval in shape, with prominent nucleolus, frequently two or even three. 
l'here is very little cytoplasm. ):felanin is seen in small gran~1les. 
in a few cells only. No mitosis can be seen. Blood-vessels are fa1_rly 
numerous. 'rlie arrangement of the tumour cells has notlnng 
characteristic, it reminds one somewhat of a iarge, round-cell 
sarcoma. In places, however, the cells tend to aggregate into nests, 
and the ones next to the stroma are more or less in string formation. 
X umerous neutrophiles and round cells infiltrate the whole tissue, 
but are particularly numerous near the surface, where a fibrinous, 
partly necrotic layer forms the external covering. 

]hAGNOSIS. 

Baso-cellular carcrnoma. Slightly pigmented. 

CmnrnNTS. 

This is probably a very early stage in the development of this· 
tumour. Unfortunately, the adjoining skin from which more 
information might have been obtained, was left behind in the process 
of removal. 

GOAT Ko. 7256 E. 
Angora she-goat. G-tooth, very poor condition. Tumour situated 

superficially on nape of neck (skin) just to the right of median foie, 
size G x 3 x 3 cm., elongated and rounded, covered by stinking and 
moist, sticky exudate. ':Phe attendant states that this tumour 
originated as a simple ",vart " of the skin. From injury by scratch
ing the vrnrt started bleeding, and ultimately developed to its present 
state. 'l'he tumour certainly causes irritation. The animal frequently 
scratches it with its hind-leg; the maggofa present are probably 
responsihle for part of the irritation. ':l1he tumour is hard and greyish 
in section with fine coi1voluted striations. Arising from the base of 
stalk, a thick connective tissue stroma branches out in all directions 
in tree-like formation. On these branches and twigs of stroma are 
arranged chains or strings of rather large epithelial cells, in layers 
either single, or several cells thick, resting on a basement membrane. 
These cells have a round or oval nucleus, poor in chromatin; 
cytoplasm is rather abundant and stains with hemalum and eosine, 
the purplish mauve characteristic of epithelium. The outline of the 
cells is either polyhedral or flattened. 'l1he arrangement of these 
strings o_f cells giv:es rise to crypt-like or even gland-like formation, 
the l\mnna of wluch are filled with degenerated cells of the same1 

type. Little or no keratinization has taken place, but some swollen 
cells containing large vacuoles and inclusion bodies are frequent.\ 
These cells closely resemble prickle cells of epidermis, but their 
cytoplasm stains deeper, and the prickles are not distinct. 'J.1liey 
appear to be a stage in between the basal cell proper and the prickle 
cells. ':l1hey certainly show no tendency to keratinization or pearl
nest formation. The covering epidermis ~may be traced, from the base 
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of stalk, for a little disfonce over the tumour; here it becomes lost 
in the ulcerated part of the tumour. ....H first it is of normal thickness 
with sweat and sebaceous glands beneath it. Then it thickens 
( acanthosis), the interpapillary projections become longer and dip 
deeper into the suhjacent tissues. In several places it is possible to 
note a swelling and loosening of germinal layer of the epidermis. 
Such cells are similar jn appearance to those forming the tumour 
(see Fig. 36), and in others the continuity of the altered epidermis 
with the strings o-f tumour cells a1>pears -well established. Apart from 
the short distance covered by epithelium the rest of the tumour. is 
covered by a necrotic layer o-f inflammatory exudate, blood, and dirt. 
The inflammatory cells of course infiltrate the tumour practically 
throughout, especially in the deep crypt-like cavities mentioned above. 

DIAGNOSIS. 

Carcinoma baso-cell ulare ( adenoid type). 

GOAT Xo. 7256 F. 
Angora she-goat. Aged. Superficial tumour of skin situated 

just under tail, above anus, and measures about 6 x 4 cm. It is elon
gated, cauliflower-like, stinking, partly necrotic, hollmved out, and 
full of maggots. It is attached to skin by a short stalk 2 cm. across 
The tumour is covered by thick crusts and on section has a greyish 
colour and is somewhat hard to cut. A strong connective tissue stroma 
arising from the stalk of the tumour branches out in irregular fashion 
to support solid elongated or rounded masses of squamous epithelium 
which form the tumour parenchyma. Frequently the larger masses 
shmv in their centres the typical hornified, lighter red staining cells, 
or pearl-nests. ~l1hey are ananged in concentric fashion and are' 
surrounded by more or less :flattened squamous cells. rrhe small 
amount of epidermis which covers the stalk on one side and extends 
over the tumour for a short distance presents an interesting aspect. 
In the first place, 1t is much thickened, with many blunt projections 
dipping into stroma. The epithelium is entirely unpigmented. In 
places the thickened epidermis appears to shed cells ,vhich are in 
parts more or less loosely arranged, or in strings of single cells ( com
pare this with 7256 E). rrhe tumour cells themselves show frequent 
mitoses and most of them also have 2, 3, or 4 nucleoli; keratinization 
is distinct. rrhe '· horn-pearls " are composed of typical faint stain
ing keratinized substance with clumps of granular matter (eleidin). 
rrhere are large swollen cells often containing dark staining bodies 
and neutrophiles, or showing several nuclei. Occasionally one sees 
a giant cell at the edge of one of the pearl-nests. rrhe ~superficial 
part of tumour shows extensive haemorrhages with inflammatory 
exudates pervading its substance to varying depths. rrhe surface 
is covered by a necrotic layer of exudate, blo-od, and cell debris. 

DIAGNOSIS. 

Carcinoma spino-cellulare ( cancroid). 

Co1nrnNTS. 

Although this tumour has so many characteristics typical of the 
cancroid, there are certain points. which give one the impression that 
the tumour elements are derived to some extent from the epidermal 
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basal cells. It is, therefore, not a straightforward cancrnid, hut has 
certain tendencies tmvards the mixed forms which have already been 
mentioned. 

GOAT Ko. 14770. 

6.9.26: Angora she-goat. Full-mouth, rather poor condition. 
Hair round anus soiled and matted together hy dark, brownish-black, 
foul-smelling, smeary material. On lifting the tail a large tumour 
occupies the recess under the tail and extends dmvu, covering anus 
and upper half of vulva. The tumour is roughly quadrangular, 
measuring G cm. in length hy 4 cm. across and 1.75 cm. thick. It 
is attached by a short stalk to the skin over an elongated area above 
aud to the left of anus. rrhe tumour is very irregular and lobulated 
iu outline, somewhat resembling unhealthy granulation tissue. Its 
surface is covered hy above dark, smeary, sticky material. The 
central part shO\vs a depression and is of a lighter colour than the 
periphery. rrhe colour varies from dark reddish bro,vn, at outer edge, 
to greyish-g;reen brown at centre. ':Phe lower part of tumour is 
covered by a sticky, pseudo-membrane or crust with much dirt and 
pieces of straw adherent. On pulling this crust off, bleeding is fairly 
profuse. 'l1he whole mass is movable over underlying tissue and 
a:ppears attached to skin and subcutis. 'rl1e skin of perineum is not 
pigmented and shows practically 110 inflammation. The anus and 
vulva are patent, defecation and urination takin()' place with little 
difficulty. t"l 

22.4.27: rl1umour has decreased in size considerably, now measur
ing only 4 x ax 2 cm. It is attached by a fairly slender stalk 
which is now easily visible. It is about 1 cm. above and to the 
left of anus. The stalk is somewhat flattened and less than 1 cm. 
thick. The surface of tumour is covered by a slimy, sticky, stinking 
material; it is greyish green to brown, due to partial g'angrene. 
Smears made from scrapings of surface of tumour show numerous 
spirochaetes and a varied bacterial flora, with long threads and 
fusiform organisms. Blood-smear is negative. The lower aspect 
of the tumour presents a ragged cavity, in which numerous fly 
larvae are lodged. Hair around breech is matted, soiled by stinking, 
putrid exudate from perineum arnl tumour. 

27.4.27: 'l1he whole tumour has disappearnd, also all fly larvae. 
All that remains is a small oval, raised, ragged area, the stump 
of the tumour stalk. This shmvs hardly any intlammation and 
granulates under the scab. The whole perineum is much cleaner 
than it has been till now, the smeary material having disappeared 
with tumour. 

2.5.27: Small seah present under tail stump has healed up 
completely. 

This animal has beeu kept nuder observation from time to time 
and is alive to-day and in perfect condition. Note that at no time 
was any interference attempted either with tumour or afterwards. 
The fly larvae burrowed right down to the rather Rlender stalk of 
tumour, from which the hollow shell of the tumour then fell off, 
thus ridding the animal of both the tumour as well as the maggots as 
effectively as if a surgical operation had been performed. The 
small woun<l thus remaining healed up rapidly under a scab, and 
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no signs of recuneuce have been noted during the 18 months elapsed 
since. 'fhe skin of perineum has remained throughout quite clean, 
soft, an<l pliable. The goat is sti]l being kept under observation. 

This confirms the fact already noted histologically that these 
tumours in their early stages are non-infiltrative and very well cir
cumscribed. This applies even more to the stalked variety. This 
fact undoubtedly explains ,·d1y it ·was possible for the fly larvae to 
eat away the whole of the· tumour tissue. 

GOArr X o. 17292. 

Angora kapater. Full-mouth, very poor eomlition. This animal 
died on arrival, and through an oversight only a cursory post-mortem 
examination was made, and the carcase destroyed without collecting 
material for histological study. 

PosT-1IORTE1I FINDINGS. 

)Ia1-k:ed cachexia. Chronic adhesive pleuritis ,vith multiple 
caseous abscesses (Preisz nocar<l), caseous lymphadenitis of bronchial 
arnl mediastinal lymphatic glands. Acute broncho-pneumonia of 
both lungs ,vith multiple caseous abscesses. Hydropericarclium. 
Left horn was broken off. Stump and surrounding tissues ·were 
covered by thick, black, clry scabs, which on removal exposed a 
cavity leading down to frontal sinus. This contained a mass of 
gangrenous blackish tissue with slimy, greyish-black, foul-smelling, 
fluid. The edges of cavity around the base of horn presented a 
firm, ragged, granulomatous appearance covered by gangrenous 
material. No metastases in regional lymphatic glands were recorded. 
'l111is description agrees so closely to that of 17296 that there can be 
little doubt that the condition was similar except for the metastases 
in regional lymphatic glands. 

GOA'l1 X o. 17300. 
Angora she-goat. 'fwo-tooth, poor condition and stunted. 

Arrival 15.6.27. 
Over the m.iddle and about 2 cm. above the brim of the left 

supra-orbital process, there is a papillomatous grovdh about 2 em. in 
diameter. It is sessile and the spike-like projections are homified. 
The interstices between these, however, and the base of gro,vth show 
a small amount of thick greyish purulent matter. The grmvth is 
apparently non-painful. 

23.6.27: There are signs of slight haemorrhage on growth, 
probably due to traumatic injury. Half the tumour was removed 
for histological purposes. 1:I..1he wound painted with tinchue of 
iodine. 

30.6.27: The wouncl as well as rest of growth are covered by thick 
dried exuclate scab, which on removal leaves granulating wound with 
purulent discharge. Disinfected and cleaned. 

9.7.29: Growth deneased in size, tendency to heal up. 
22.7.27: Small scab remains; on removal of this, slight bleed

iug, but no trace of tumour. 
2.8.27: Healed up completely, leaving only a small scar behind. 
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29.9.27: I>ainted with coal-tar a circular area extending to 
base of left horn, and including seat of this wart. This area, about 
6 cm. in diameter, was painted at intervals (see Experiment No. 10) 
after scraping off the previous tar crusts. 

30.11.28: This painting has now been continued for over a 
year, but no change can he noted on the painted area, except the 
loss of hair and a slight thickening a11d roughening of skin. ':l1his 
animal was selected for tarring on account of its origin from affected 
flock and because it slwwed tendency towards wart formation, which 
may ,or may not he an indication of predisposition to tumours. The 
experiment is proceeding. 

Part of the papillomatous growth removed surgically from skin 
above left eye was examined. 

Histologically the growth consists of connective tissue, largely 
infiltrated in patches by round cells and neutrophiles, and sends out 
multiple finger-like projections ·which are covered by a rather thin 
hornifying layer of epidermis. 

X umerous forking slender projections of epidermis dip down 
into the corimn. The basal layer is, however, continuous and sharply 
defined. A fe-w chromatophores are present in corium, and a few 
only of the basal cells contain a little pigment. ':l1he horny super
ficial layer is fairly thick. 

DIAGNOSIS. 

Papilloma, with slight inflammatory changes at base, probably 
due to injmy. 

GOAT No. 17301. 
Angora she-goat. 1\vo-tooth, rather poor condition and stunted. 

ArriYed 15.6.27. 
X ear inner canthus of left eye a small greyish, papillomatou.s 

growth 1 cm. in diameter, is observed. It is sessile, dry, and horny, 
shedding scales of epithelium. The perineal skin is brownish in 
colour, but shows nothing abnormal. 

30.6.27: nie dry, brittle horny superficial projections of wart can 
be easily and painlessly cnnnblecl ~nvay by scraping lightly; this 
leaves a small hard, raisec1 area, the size of a pea, surrounded hy a zone 
of hairless skin. This thickened piece of skin gradually returned 
to normal by a process of scaling off, until later the hair grew again. 

8.8.27: Animal is healthy to all outward appearnnces and 1s m 
fair condition. 

22.10.27: This goat now selected for tarring experiment. 11ar 
applied alternately and in regular rntation in four different places. 
Areas about 10 cn1. in diameter were clipped and tarred thus: (1) 
on the nape of neck, (2) on the sacral region, (3) left thoracic region, 
( 4) right thoracic region. (See Experiment No. 10.) 11arring ·was 
discontinued on the 1.3.28. 

3.4.28: Hair is growing ·well over areas now clean :from tar. 
The skin here shows no marked difference from that untarred, 
except for a slight roughness. 

21.6.28: Quite normal in appearance and condition. 
30.11.28: Ditto. 
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Nothing further ,ms clone to this animal. The skin near can thus 
of eye is normal and has shown no further development. rrhe tarring 
over alternate patches of body for four months vrns undertaken with 
the object of noting whether the slow tar absorption through the skin 
over fairly large areas would favourize the growth of warts in an 
animal already with this tendency. The results are so far negative. 

rl1his wart-like grmvth at the beginning mav he taken as an 
example of what farmers think gives rise to a 1;ialignant tumour, 
following on injury, scratching, etc. 

On account of the rapid disappearance of the wart, no material 
was available for histological examination. 

GOAr:I.1 No. 9983. 

CLINICAL OnsERV ATIONs. 

Angora she-goat. Aged, condition fair. 
30.4.27: Hair very long, at the buttocks tangled and matted 

together by dark slimy material, smelling strongly of decomposing 
urine, and consisting mostly of faeces, dirt, secretion, etc. On lifting 
the tail, a fair amount of greyish, sour-smelling, cheesy material is 
found partly caked under tail. On scraping this off, a small stalked, 
rnunded protuberance, the size of a pea, is found adhe1·ing to skin 
above anus. It is soft, apparently covered by a delicate membrane. 
Scrapings from the surface of this revealed a mass -of bacteria of 
mixed variety. 

11.5.27: Vulva reddened superficially and s,rnllen as if injured 
mechanically (horning?). riilie small protuberance mentioned above 
is partly torn off, hanging on by a shred of tissue, and showing 
evidences of bleeding. The stump "·as cleaned, and some material 
obtained from tumour of goat 14771 was rubbed well into the 
lacerated stump. 

13.5.27: )Iass of cheesy matter present under tail. The stump 
of torn protuberance bleeds easily on manipulation, and is covered 
by greyish, sticky matter, a smear of which showed a rich and 
varied bacterial flora, with numerous fusiform bacteria, and short 
spiral organiems. Stump reinfected hy swabbing from tumour of 
goat 14771. 

16.5.27: There is now a small sessile granulating elevation, the 
size of a pea, which bleeds easily, surrounded ancl covered by a 
moist, yellowish-grey sticky material. rrhis consists of a mass of 
bacteria growing in the serous discharge from granulation, together 
with decomposing pus cells and skin gland secretions. 

18.5.27: Fairly dry and clean; depression under tail shows 
cheesy material partially covering a small pink swelling, the size 
of a split-pea. Smear made shmvs mixed bacterial flora, with fusi
forms, racket shapes, and short spiral organisms. 

23.5.27: Depression under tail fairly dry, small swelling decreas
ing in size. 

4.6.27: rrhe long, bushy hair around perineal region soiled and 
impregnated with urine. Swelling has practically disappeared. 

13.G.27: Healed up apparently. 
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G. 7 .27: No change. Injected subcutaneously, into perineum 
above anus, swab suspension from goat 14771. Tied an absorbent pad 
over perineum to keep exudate and urine into continuous moist con
tact ,vith perineum and thus cause maceration of skin. 

11.7.27: Purulent greyish matter discharging from seat of 
injection. This is kept in contact with skin by above pad. 

15.7.27: Stinking, greyish-brown discharge kept plastered over 
swollen ,vound, and granulating bed, by absorbent pad. 

22.7.27: Wound has cleaned up, and is healing in spite of pad 
and decomposing matter. 

2.8.27: Slightly moist exudate covers ,rnund, which is healing 
,vell. 

8.8.27: )fatted hair and absorbent pad keep moist conditions, 
wound has healed up completely. On scrnping cheesy matter under 
tail a small pink protuberance found in the same place as the previous 
one. 

26.8.27: :F'airly dry cheesy matter present, protuberance bleeds 
easily when cleaned of adherent matter. 

6.9.27: Moist and sticky matter under tail, protuberance appears 
somewhat swollen. 

13.9.27: Same, slight purulo-catanhal discharge from vulva. 

15.9.27: Shorn, condition of animal good. Face and ears have 
a clear skin, i.e. show no pigmented spots. Recess under tail still 
carries a small granulornatous protuberance, partly covered by caked 
cheesy matter. 

20.9.27: It was decided to apply tar regularly at intervals to skin 
of perineum. This animal was chosen and included in the experi
ment because it already had a growth of sorts on the anal skin, and 
that tar application might hasten the development of that into some 
definite neoplasm. ':L1he whole perineum was painted. (:For tar used, 
etc., see Experiment No. 10.) 

29.10.27: llrotuberance under tail still present, hut shows no 
change although included in the tar-painted area. It becomes sur
rounded by a putty-like black mass consisting of tar and above
mentioned cheesy substance. 

14.11.27: Perinea! skin shows a blackish-brown tinge from tar 
used. 'rhe partly dried crust of tar is scraped or peeled off from 
skin before each application. 

17.12.27: Skin at edge of perineum is slightly thickened and 
covered by tar crusts. The skin of perineum itself is still soft and 
pliable. Protuberance present, hut shows no progress. 

24.1.28: .A. small cornu cutaneum, about ;J cm. long, has been 
growing on inside of right ear for some time. In the recess under 
tail the small tumour is still present; it is now flattened and papillo
matous in nature and about 1 cm. in diameter. 

3.4.28: The pink granulomatous growth under tail has increased 
in size, it has a flat, expanded papillomatous appearance and about 
2 cm. in diameter, and is generally surrounded hy a black sticky mass 
of tar and detritus. It bleeds easily when scraped even gently. 
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21.ti.28: Still about the same. 
ao.S.28: :Flat papillornatous grnwth still ± 2 un. in <liameter, 

bleeds on 11ia11ipulatio11. Sunoull(ling skin shows no change. 

11.!) .28: In order to increase toxic effect of tar hy increasing
absorption, fairly large areas of skin, 15 em. in diameter, \Yere dipped 
free of hair, on hoth thonwic walls and gluteal regions. These were 
painted "·ith tnr on alternatf' dates in addition to taning of perineum. 

:2-U).28: Animal is losing coll<lition arnl appears sickly, listless, 
shuffling, stiff gait, lachryrnation of one eye. 

2S.!L28: Discontinued tar appli,·ation, animal losing cornlition 
and uot fee<ling, misern hle appearnnee. 

2.10.28: ])ie<l during the night. 

PosT-::\IOHTE::\I F1N1>1xGs. 

Caries of mic1<11e inc-isors with gangrene of gums. Swell~ng of 
liYer, \\·ith greyish-pink reti('ulatecl apprarnnce, due to promrneuce 
of i11terlolmlar tissue. )Iud1 enlarge,1 arn1 thickened gall-bladder 
filled "·ith fluid yello,Y hile. }Iultiple pin's head sizec1 ,·ysts in 
<·ortex of kidney. X umt>1·ous small lw irhalls in a homasum, ranging 
in sizf' from that of a pea to that of a large marble. Small· fiat 
1i.1pillomatous tumour in rn<·ess ahoYe anus. Catanhnl enteritis. 
Tm· pois011i11g~ 

H1sTm,oc.1cAL F1xrnNGs (NPECDIEX Xo. 8:jffi). 
Congenital fibrosis of liYer \Yith extensiYe prnliferatio11 of bile 

d nets. C;v:;.;tic kidneys. Tumour n hoYe anus presents roughly the 
shape of a mushrnom, i.e. it has a short hut trnHsYersely elongate<l 
stalk ahout o.:{ cm. thi('k, supporting a thin fiattene<1, expanded top 
ahout 1.0 x '.Z.O <'lll. The smTom1<ling skin comprises a mt her thin 
epi<lennis, \Yhich iR oonti1rned up the stalk arnl ou lower aspect of 
expawle<l pal't of tumour. There are numerous sebaceous gl~t1Hls 
\Yhich present a pecuiiar appearnHce. rrhey are mu<·h lolrnlated an<l 
<·onsist of a greater amount of <·ellular tissue than 11urnrnl, so that 
0111,v a small number of fat-('ontaining ('ells are present in ('enhe. 
( )ue gc>ts the impression that the hasal layer of the glarnl is tlnown 
into <·01ffolut ions and that the hasa 1 cells are great l,\· proli fernte<L 
The sweat glarnlR are fe,Y i 11 number arnl unclia ugecl. rrhere are 
1rnmernus S('atternd rnm1<l cells in the subcutis. 

The superficial exparn1ed portion of tumour pre:;.;ents an inegu
lai· :--urf,u·e. The epidermis is <'ontinuons at the e<lges with that of 
skin, hut hec·omes i11tennitte1dly greatly thiekene<l on surface. It 
sends thick 1n·oeesses dippiug <lown into U!l(ledyi11g tissues. These 
am separated hy fissures or l',ffities usually filled with keratin, 
fonni11µ: th us a Yery irregular surfa<'e. The epidennis, moreoYer, is 
not :-.harpl,\· clefined, hnt blends 01· he<·omes <'ontinuous at Ya1·ious 
points with Hrnsses of evithelial <·ells below, ,dii('h appear to he 
altered remn:.rnfa of sebaceous glan<ls. These contain Yer.\· little fat
canyi11g <·:dopla:-;m, hut the lohulatec1 ananµ;ement, and more or less 
sharply (1efine(1 deeper convolutecl layer of g-enninal ('ells, remill(l one 
of sehn<'eous gland shuf'ture. Here the proliferation of cellular 
elements is even greater than mHler the skin a shmt clistan<'e a,Ya_Y. 
These hasal ('ells, from heing more or le:--s in single la.\·e1·s in the 
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depths, herome loosened and scattered. Thev are round, flat, 01· 
spinous in charnrter, and merge into the d1ppi;1g processes of altered 
epidermis. In places blood capillaries become fairly frequent and 
even small haemorrhageR are present in the superficial layer. rrlwre 
are suggestionR of small foci of horn-pearl fo-rmation, i.e. swollPn 
squamous cells 1Yith disintegrating nuclear substance. X ow here, 
howeYer, does one find the uniform loose epithelial cell formation, 
breaking away from a definite basal membrane as in other tumours of 
the basal cell type, nor the typical pearl formation seen in cancroids. 
Although not typical, ,one might probably call this a type of 
sehacemu; gland adeuoma, accompanied by fairly extensiYe alteration 
of the epidermis. It is not difficult to imagine a step further in the 
deYeloprnent of this tumour, in which the basnl cells of the gland 
he<-ome more and more ,emaueipat-e<l an<l likec,,·i1--e the epi{lennis teiHls 
to cancroid formation which would ultimately give rise to the mixed 
fonn of basal and spino-cellular types of carcinoma which have alrea,ly 
been described. 

])u_GXOSTS. 

Proliferation of sebaceous gland basal epithelium (ade11oma:) 
with accompanying ac·a11thm,is. Probably an earl.\' stage in the com
bined form of baso- and spino-cellular carcinoma. 

BOAT ~o. 7256 G. 
Angora she-goat. Six-tooth. Ye11ha] nil var eornm1ssure and 

clitoris swollen, red awl encoriatt><l, covere,1 with exudate. This 
"·hole region was exc·iRe<l, as it ,Yas thought this might he foe early 
Rtage of a tnmo~u. The epidermis at its junction with the Yuha 
mnc·osa is necrotic oYer a r-;mall area, so that, no epidermal eells are 
left intact. The heel of this ulcer is shallow ancl the layer of fibrin, 
exudate, aud necrotiC' cell debris Tests on a mass of conuedive tissue 
very heaYily infiltrated with rnuud <·ells, nentrophiles, and other ceils. 
The rest of epidermis all(l muc·osa are fail'ly th idrnne<l, hut show 
no abnormality. The former shows the usual skin glands. rrhe 
whole l'orium, howeYer, together with the suhcutiR, is extensiYely 
infiltrated ,...-ith neutrophiles, these in parts filling small caYities 
(abscesses) and greatly maning the rest of structure. There are 
rnund ('ell accumulation8 and 11m11erous young fibroblasts a 1Hl yascu
lar tisRue. In parfa, it seems that epithelial cells ean he distinguished, 
hut these 11rn_v he ernlothelial c-ells adiYel.\~ diYiding. 

Du.Gsosrs. 
rlceratiw dermatitis of n11Ya. "\Yhether or not thiR is a hegin

ning tumour of the hasal cell, or rodent ulcer tnJe, is difficult to say, 
as n_o definite i11dicatio11 could he ohtaint>d from this material. 

GOAT X o. 14505. 
Angora she-goat. Agt>d, in goocl c·011Clitio11. 

:30.4.27': ~-\. fresh, bleeding, deep lacerated wound, inYolving 
n11Ya, ,...-as discoYered, and prohahly was due to horning by another 
goat. 

There was considerable s,Yelling of parts with purulent dis
charge. On account of cm1stant soiling with urine, no healing took 
place. The animal was kept mi'der obseryatio11 to sec whether such 
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a chronic inflammatory prncess would give rise to neoplastic grnwth. 
Spirochaete•.-; and bacteria were found in the ,vom1<l on various occa
sions when :--mears were rnade. rrhe wound remained in more or less 
the same state for months; the inflammatory swelling gTadually 
subsided, leaving a deep slit obliquely acrnss the vulva. (See Figs. 
42 and 43.) 

30.11.28: After 19 months the wound ha-s not yet closed. This 
slit on the right lip is fairly deep, has smooth sid~s, and opens up 
into the vuh~a. 

Slight supeTfieial excoriations with attendant swelling can he 
seen at intervals near the lacerated part. There is also a slight 
gangrenous tendency in the depth of the slit. rrhere is still the 
possibility, there fore, that th is may ultimately develop into a neo
plasm. 

The animal is being kept under observation. 

GOAT Xo. 15G90. 
Angora she-goat. Aged, in fair -condition. rrhis animal was 

included in experiments Xos. 2, 5, and 10, ,vhich gave neg·ative 
Tesults. It ,nu, notice cl to have small epidermal protuberances or 
fringes under the root of the tail as shown in photograph. (See figure.) 
On these, frequently, faeces, dirt, and srnegma-like sebaceous secre
tion ten<l to accumulate ancl, by the to and fro rubbing action of the 
tail, form small halls suspernled by a slender stalk. It was thought 
that this might have some irritating effect. One of the•se protube
rances ,vas e:s:cisecl and examinecl, but ,vas found to consist of a fold 
of skin onl~~, i.e. normal epidermis, ,Yith the usual skin glands. The 
covering epiclennis showed no abnormal thickening, keratinization, or 
other changes characteri•..,tic of papillomatous or other growths. 

VI II. SUMMARY OF EXPERIMENTS. 
Exr1mn1ENT Ko. 1.-CONTACT. 

Uue si1e-goat, ~ o. 119G9, was kept in contact with affected 
animals .Xos. 14770, 14771, arnl 14772 for at least six months. During 
this period she gave birth to one kid. There was ample opportunity 
for infection, as the box in which the animals were kept continuously 
at tlie time was not large. Later on, all affected animals and avail
able experimental animal-s were kept together in a small paddock. 
Ap::.rt from .X o. 998~1, which already had a small nodule at perineum, 
no cases deYeloped amongst tlie in-contact goats. 

ExPERDIENT Ko. 2.-TRANs1nss1ox. 

This experin:1ent ,ms carried out by l\fr. Bisschop, of this ])ivi
sion. (foat Xo. 14773 was killed for this purpose and material from 
i he anal tumour used in the various ways inclicated below: -

8he-goat No. 15G89, aged. A small pieee of the tumour ,vas 
rn1planted into an~1l sphiude1· on eitheT side. 

She-goat No. 15G90, age<l. Triturated tumour tissue was 
injected subcutaneously and intradermally at perineum. 

She-goat :No. 15WH, aged. l)iece of tumour was ruhhed ,-vel I 
into the deane<l aml scarifie<l skin near anus. 
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She-goat Xo. 15WtZ, ag·ed. The unsca1·ified skin treated in the 
isame way as that of X o. l:5G91. 

The results from these four eases were entirely neg-a ti Ye. 

ExrEllHlENT :Xo. 3. 
~Iaterial obtained lff means of swabs from the surface of tumour 

Xo. 14771 was use,l as f;>llows :-

Huhhed into intact mu,·osa of n11Ya and anus of she-goat 
Xo. 15G9!3. 

Huhhed into 'S<'arifie,l peri11eal skin of she-goat ~ o. 15G94. 
Huhbed into scarified lllU('OSa of rectum of No. 15fl96. 
Injected subcutaneously at perilleum Xo. 15(>97. 
Injectecl sm;pensimi mixed "·ith liqui<l paraffin subcutaneously 

at perineum X o. 15GH8. 
Hesults here were likewise entiTely negatiYe. 

ExrERDrnXT X o. -1. 
Suspem;ion of swab material from surface of tumour Xo. 14771 

wa-s injected subcutaueousl.Y near anus of one rabbit arnl two guiuea
pigs. The rabbit dewlope<1 a tense h]uish S\\elling on the sixth <lay. 
It was kille,1 on the eighth ,lay 011 accouut of ilull r-;tnte arnl Yer~· large 
g·angrenous r-;welling near perineum. The lesions n-semhle those due 
to H. 11er·rophorus. Cultures an,l s11wurs <·onfirm tliis organism as 
cause of the lesion. The guinea-pigs ,ml~· ,leYelopecl :;;;nrnll s,Ye llings, 
which, howeYer, after -some i ime disappeared. The bac·illus of nee
rosis is thus present on the:-,e goat turnum·s. 

ExPEHDIEXT Xo. 5. 
~\ small p1e1·e of the ear turn our was e:xcisecl from JS o. 17299 on 

the :!:U3.:!7. ( hournl-up suspeI1sio11 of this wa:-; i 11jede<l subcutan
eously into tlH~ ear of Xu. V,(i!HI :111,l the perineum of X o. l.5fi9 l. 
Some was ruhhP<l i11to the s(';n·ifiP<l ear skin of Ko. 14771, sufferin;.;· 
at i /_1i-> time from rm anal <'a11cel'. 

Xega ti Ye Tesults from all thrPe a1,irnals. 

Exn:nn1E~T .Xo. G. 
The whole ear tumour, Xo. J 7:!99, was remoYed surgically 011 the 

30.9.27. Small pieees, taken as dean as po-~sih]e, hut ohYiousl;Y not 
aseptic, "·ere implallted ,rn follows:-

(a) fnto the suhcutis of the r,ther eal'. 
(lJ) Into the sul)('utis ear of X(J. ]4f>O5. 
(r) Into the r;uh<'utiR of ear ancl pnineum of Xo. 15<398. 
(d) f nto subcutis ear of Xo. 15WJ7. ThiR animal had pre

Yiousl,v ret'eiYecl injection of Irnlian ill k to " blockade " 
ih; n"tiC'nlo-endot helial svstem. 

(e) Into sulwuiis of ear Xo. liJ(j!}l. 

Nesult.-In the case of :No. Fl>97, an i11durnted swelling 
deYelopecl at the seat of the transplant. This reached the size of n 
fren<'h bean, bnt later softened and clischarge,l a thic·k greyish matter. 
The small wound then completely healed up. In all the other cases 
the irnplantt>tl rnateria l seem eel to ,hsinteg1 ate and become dischnrge<l. 
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ExvERDlENT :Xo. 7. 
( )ne of the m,uke,11~· enlarged supTarnammary lymphatic glands 

of Ko. 172H8 was remowd imrgieally on the 2.3.28. It was hoped 
in this way to ohtain prndically aseptic, metastatic tumour tissue for 
transplantation purposes. Thi8 material, however, prove<l to be 
ahead~· septic, •so that no intrajug-ulaT injections could be made. 
The grnurnl-up tumour tissue was injede,1 sulwutaneously into the 
follm,·ing animals:-

l1'ernale Xo. 1H78:i received 4 c.c. into the thigh. 
Female Xo. 18784 Teceiwd 4 c.,·. into the thigh. 
Female No. 18785 TeceiYe<l 2 c.e. into the right ear. 
Female Ko. 1878(i reeeiwd 2 e.c. into the right ear. 

All four cases hehaYed in the same way, i.e. a small firm swelling
<1eYeloped at the site of the injection and reaehe<l the si:1.e of a luurnl
nut in about 10 days. This graduall~· became soft, and later hurst, 
,lischarging a small amount ,>f thit'.k, gTeyish matter. rrhe small 
womHl theH healed up eomplete]y. Xo material for Reetion ,nu; taken 
at any time in the fear of di::,turhing any gTrndh taking- place. 
Hesults am thus negahve. 

ExPERDIENT Xo. 8. 

I nfedion of existing ehronie \Yom1<l of Yuh-a Xo. 14-,j05 with 
swah material taken from surface of tumours Nm-;. 14771 :nHl 172H3. 
Althoug-11 this material containt>d large numbers of spirncl1aetes and 
haderia, wl1ieh den•loped to a <'ertain extent in the ,nrn1Hl, no pro
gTPSS was 11oted. The wou11<l l'f'mained in the same state, i .P. refus
ing to heal 11p. It seems doubtful ·whether micro-organisms haYe any 
!li1·ed influen<'e on the prn,luction of tlle':-ie tumours, unless such 
infiuen<'e lie,·0111Ps manifest only after Yery long- periods of time. 

ExPERnrnxT Xo. D. 
Large doses of potassium i0<lide ,lail:v, either alone or in <'Olll

bination with arsenic, were trie<l on Xos. 14771 and 172B:t rrhere was 
a slight redudion in the size of the tumour. This, of eom·se, may be._ 
due to spontaneous regTe'""Rion, which has occasionally heen noted in 
such tumoun. Since no Pnconrag-ing· results were ohtained, the use 
of thj:c; druµ: \Yas disc·ontinue,1. 

ExPEHDIEXT Xo. 10.-TAH A1•rucATIOX. 

Tlw extem,iYe work ,lone on the artificial production of skin 
<:aneer, and the eomparatin) ease "·ith "·hieh this is brought about 
h,v tlte .ippli<'aiion of coal-tar, le<l to the following- experiment. It 
was 1·ea·sonahle to think that the Angora goat, being- so susceptible 
to spontaJH-'OUS skin cancer, might Tt>adily respolld to the action of 
coal-tar:-

Eight g-oat8 were selected; some originated from affected flo('ks, 
others from totally different 80U1-ees. These \Yere painted ,Yith tar 
eYt>r.v three or four days, i.e. twice a "·et>k. Six young rabbits were 
selected and u-sed as controlR, i.e. their ears were painte,1 on the inner 
Hurfa<'e, with the same hn on the same <fates. rrhe tar used waR an 
ordinary grade of imported co81-tm·, manufacture unknown. Tlrn 
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SION CANCER (H' GOATS. 

routine proceclme of application consisted of clipping the hair, where 
present, over area to he treated. Before ea{'h applicatiou the partly 
dried crusts from the prff',ious treatment ,n~rn carefully removed hy 
peeling or scraping· off. In the goats who'fle ears were painted, shields 
had to he fastened to the horus, to protect the eye from contact with 
the tanecl ear. 

Particulars of the animals treated are as follows:-

17295, she-goat, full-mouth. :From affected flock, skin shows 
pigmented patches. Painted the "~hole of perinea! skin from 20.9.27 
to 7 .11.27. The animal then suclclenlv lo•st corulition aml had a 
severe cliarrhoea. 1t clie(l 011 the 16.11.27 and showed a marked 
enteritis, evident!~, clue io some intel'l'urrent infection, or possibly 
to tar-poisoning. rl1he skiu in those parfa painted ,vith tar showed no 
change whatever. 

1G704, she-goat, age cl. :X on-pigmented skin. Available animal. 
Perineum painted since 20.9.27 arnl still proceeding now after 15 
months. Xo changes can he noted in the treated ski11. 

119G9, she-goat, aged. Pigmented skin. 'l\ured the inner sur
face of 1·ight ear from 7.11.27 to 11.9.28. :From this elate tarred 
outer and inner Aurfaces alteniately. Skin shows a very slight 
thickening. 

15689, she-goat, full-mouth. Kon-pigmented skin. Tarred 
perineum since 20.9.27 and •fltill proceeding now after 15 months. 
Four areas roughly 15 cm. in diameter were clipped on the thoracic 
walls arnl gluteal regions. 'l1hese were tarred in rotation, one on each 
date. The animal lost comlition rapirlly after a month of this. 
r_rarring of the body was, therefore, discontirrnecl. Only the perineum 
is painted now. The skin of perineum shows hardly any change. 
There is a flliglit thickening, hut no enlargement of follicle•s. 

15G90, she-g,oat, G-tooth. Pigmented patches on Rkin. rrarred 
upper surface of ear since 20.9.27. In this area ,vas included a 
chronic ::,;,velling and ragged \YOU1Hl <lue to an ear-tag having torn 
off. Taning is proceeding, and since 11.9.28 both ears on both 
surfaces m·e tanecl alternately. A R1m1ll piece of skin in tarre(l 
area "~as removed and examined mi('l'oscopically. Apart from signs 
of chronic inflammation, no change could be detected. '11he horn:v 
layer was not increasecl. ]?our meas roughly 15 cm. in diameter, on 
thorax arnl gluteal region, ,n're clippe(l free of hair and subjected to 
tarring in rotatiou, at the same time as the ear. 

15G9G, she-g,oat, 6-tooth. Pigmented patches 011 skin. rl1anecl 
upper ,::,;urface of right ear Rince 20.9.27. From 11.9.28 both the 
surfaces are paintec1 alternately. Ro far no change is visible in the 
treated skin. 

17300, she-goat, 2-tooth. U upigmented skin. '11aned an area 
of skin on forehead, inclnrling the base of left hmn, anfl extending 
down over ihe seat of a wart whic·h has sinee disappea1·ecl. Appliea
tion since 20.9.27, and still proceeding after 15 months. X o change 
in skin can he noted. 

17301, she-goat, 2-tooth. Clipped and tarred four areas on body, 
alternately and in regular rotation. These areas were situated on the 
neck, rump, and on either thoracic wall. Tarring was cliscontinuerl 
after four months as the animal became very poor in condition. 
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The <:ontrol rabbits were treated in the same wav from the 
20.9.:27. One died a month after, apparently from ta;·-poisoning. 
The five remaining- animals all ::,;tarted showing- small bleeding 
nodules on the {-'ars from the third month. After six mouthis, well
developed hm·ny, papillomatous growths were present on all· areas. 
(See l?ig·s. 4(i io f>O.) There was enlaTgement and thickening- of the 
epidermis, especially of the hair follicles, which usually contained. 
plugs of hornifying substanee. Histologically the growthis were 
~imilar to those llescrihed hy Itdiikawa and Baum, and which they 
tenn folliculo-epitheliomas. Taning of the rabbits was discontinued 
after the sixth month. 

As time ,ve11t on and uo rnsults of the taT application on the goats 
could he noticed, it was thought that the area of tar ahsorption was 
too small. The ear of the goat 01· the perineum presents about the 
same surface as the ear of a ra hbit. For this reason it was decided 
to increase the t-iurface of absorption hy painting aclclitional areas on 
the body. rrl1is vrns done in the case of N rns. 15(i89, 15690, and 9983, 
hut without any effect on the action of tar on skin. In these cases, 
ancl also No. 17:i0l, the tarring was pushed to its toxic limit as 
evidenced h~· the rapid emaciation following on extensive tar applica
tion. 

After a continuous period of tar application extending- over 15 
months, during which no alteration i u the treate<l skin can he noted, 
one is force cl to the c01wlrn,ion tliat the A ng·ora goat is h ig-hly refrac
tory to the carcinogenic aetion of coal-tar. 

It would be most interesting to know to what faet,or this resiR
tauce m.ight he m,crihed, since this animal is 11aturnlly ::,;usceptihle 
to spontaneous skin cancer. 
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:Frn. 1. 

14771. Anal tumour. 1.9.26. Basal cell carcinoma. 

FIG. 2. 

14771. From drawing two \\·eeks later. Regression clue to necrosis. 
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l◄'w. 3. 

14771. Focus of little differentiated epidermal cells at junction of anal rntu:osa 
above and ulcerating heel of tumour helcnv. 24X. 

FIG. 4. 

14772. Small tumour to left of anns on 1.9.26, hefore operation. Basal cell 
carcinoma. 
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Fm. 5. 

14772. The same fourteen months after operative removal of tumour. N"ote 
small excoriations under tail. 

FIG. 6. 

14772. Twenty-five months after operation. Focus of epithelial cells, pre
sumably from the basal layer of sebaceous gland. Note atrophy of epidermis 
jn parts. 24X. 
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Fm. 7. 

1477;3. Pigmented anal tumour. 1.9.26. Basal cell carcinoma. 

Fm. 8. 

- ·;, . 

--,~ ~ /:Y. : .. ,:t........,._~,0~,. l 

14'773. The same from a drawing two weeks ]ater, to show change in shape 
and size. 
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1477:3 . Transition from the epidermis to tumour. '.HX. 

Fra. 10. 

14773. Epidermis strands . The basal layer is indisting uishable from the 
tumour. Note the pigmentation. 200X. 
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FIG. 11. 

17293. Anal and vulva tumour. 
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FIG. 12. 

17293. The same. Closer view. 
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Fm. 13. 

17293. Tumour after death of animal. The rectum opens on the floor of ulcP-r. 
Vulva is distorted. Spinons cell carcinoma. 

FIG. IL 

17293. Types of giant, degenerated, and keratinising cells found 111 above 
tumour. (" Cancroid parasites.") 200 X. 
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FIG. 15. 

17293. The same as Fig. 14. 200 X. 
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FIG. 16. 

17294. Small tumoui:s above anus. 2.11.27. 

FIG. 17. 

17294. Section through tumour removed surgically. Xote the numerous 
sebaceous glands and the epidermis as it merges into the ulcerating part. 
8X. 
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F'rn. 18. 

17296. Pigmented horn tumour with metastases in the lymphatic glands of 
head and neck. Inset, the prescapular gland in section (from drawing). 
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FIG. 19. 

17296. Primary !torn tumour. Vascular zone het\veen necrotic surface a.nd 
basal cell carcinoma proper. 24 X. 

Fm. 20. 

17296. The same. Metastases in the liver. 24X. 
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I i297 

Fm. 2l. 

Cancer of vulva in advanced stage. 'l\vo claYs before death. Heavily 
infested with fly larvae. · 
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Fm. 22. 

17297. Tumour after killing off fly larvae; note contraction. Secondary 
metastases in supramammary, suhlurnhar, hronchial, and mecliastinal lymphatic: 
glands, kidneys, heart, lungs, pancreas, and other organs. 
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SKIN CANCER OF GOATS. 

FIG. 23. 

17298. Cancer of the vulva. Spinous-cell carcinoma. 10.11.27. 

Fm. 24. 

17298. Secondary metastasis in the supramammary lymphatic gland. Cancer 
cells penetrating the glandular tissue like roots. (From a drawing.) 170 X. 
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FIG. 25. 

17299. Basal cell carcinoma of the ear. 5.7.27. (From a drawing.) 
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FIGS. 26 AND 27. 

17299. The same on 28.9.27. Before operation. 
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A. D. THOMA', 

FIG. 28. 

17299. The same goat after operation and recovery. ~.11.27. 

Fro. 29. 

17299. Section of tumour. :Kote alteration in basal layer of epidermis and 
pigmentation. (From a drawing.) 170X. 
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Sl\JN CANCER OF GOATS. 

Fm. ao. 

21957. Cancer of anus extending towards vulva. Mixed basal and spinous
cell carcinoma. 

FIG. 31. 

7256c. Epidermis going over to pigmented basal cell carcinoma. Note th(:• 
patch~, dic,tribution of pigment in basal layer. 50X. (From drawing.) 
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FIG. 32. 

72560. The same. Transition from epidermis to tumour tissue. Note 
pigmentation. 190 X. (From drawing.) 

7256E. Crypt-like and tubule formation bv ro,rn of undifferentiated epidermal 
cells. 24 X. 
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S.RTN CANCER OF GOATS. 

Fm. 34. 

7256A. Typical structure of basal cell tumour in goats. Note uniLH'mit.v. 
delicate stroma, and patchy pigmentation. 2,!x. 
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Fm. 35. 

Basal cell carcinoma. 7256A. To show the transition bebYeen epidermis above 
and the loose tumour tissue in centre and below. 20() X. 
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FIG. 36. 

7256E. Basal cell carcinoma. To show the stroma and adenoid arrangement. 
6X. 
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FIG. 37. 

72560. Basal cell carcinoma. Early stage. Closely packed epithelial cells with 
large round nuclei. Very delicate stroma. 200 X. 
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FIG. 38. 

14770. Cancer of anns. Bas:)l cell carcinoma? (From v, drawing.) 
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FIG. 39. 

14770. The same. 'l'his tumour was eaten away by fly larvae. 

FIG. 40. 

14770. The same animal after complete healing up of perineum. 
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SKIN CANCER OF GOATS. 

Fm. 41. 

9983. Papillomatous growth. Note alternate atrophy and hypertrophy of 
epidermis. Also the proliferation of basal cells in the large sebaceous glands 
beneath epidermis. 8 X. 

Fm. 42. 

14505. Lacerated wound of vulva inflicted by horning seven months before. 
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FIG. 43. 

14505. The same, nineteen months after horning took place. Ko tendency to 
heal, slight swelling and superficial excoriations can be seen. 

FIG. 44. 

15690. To show pigmented patches of perineal skin. 
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15690. 

Fw. 45. 

Skin of perineum stretche_d out to show pitted appe~rance in g]andular 
region and the small ep1der111al excrescences sometnnes seen. 

FIG. 46. 

Rabbit No. I 
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FIG. 47. 
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FIG. 49. 

Rabbit No. IV. 
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FIG. 50. 

Rabbit No. V. 

Figs. 46-50.-Hornifying papillomatous growths (folliculo-epithelioma) 
resultina from painting with coal-tar. Goats painted ·with the same tnr on the 
same d~rtes showed no change in the skin, even after tar applications during 
twelve months and <h'er. 
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15th A.nnual Report of the Director of Veterinary Services, 
Union of Smith Africa. Octoher, 1929. 

Further Investigations into Geeldikkop 
( Tribulosis ovis). 

By J. I. QUIN? B.V.Sc., Veterinary Research Officer, Onderstepoort. 

INTRODUCTION. 
As mentioned before (Jl. S. Afr. Vet. Jled. Assoc., 1928), the problem 
of Geeldikkop in small stock in large areas of the Cape Province and 
Orange :Free State is still a serious menace to stockowners. Although 
the actual prevalence of the disease is restricted to less than three 
months of the year, the losses during that time may be enormous, 
not only due to actual deaths, but to the suffering and loss of condi
tion and wool in chronic cases. 

Compared with the past season, the present one seems to he mild, 
since, although the disease is again widespread, the number of 
animals affected and the actual deathR recorded are much below those 
of the previous season. 

Experiments were conducted in the Burghersdorp District ou 
the southern hank of the Orange River, where a fairly severe out
break had occurred on the farm Els-wald. When experiments were 
started in the middle of ,January, Tribvlus terrestris was found 
growing in abundance and with all the differeut stages of growth 
present. )ferino lambs 7-12 months old were grazed in paddocks 
erected on-

(a) young preflowering rrribulus; 
( b) flowering rrribul us; 
(c) late-fruiting rrribulus. 

The animals were only allowed the Tribulus and nothing else. 
True geeldikkop cases made their appearance simultaneously on 

all three stages of growth, and in approximately equal proportions. 
rl1he first cases appeared early on the third day, while by the sixth 
day, of the nine lambs placed in the different experiments, eight had 
developed dikkop. Soon after these cases had appeared heavy rains 
set in and by the 23rd ,T anuary approximately four inches had fallen. 
,vhen a larger number of lambs, despatched for this experiment from 
the western Free State, were now placed in the various experiments, 
not a single case of geeldikkop could be produced, although they were 
kept only on Tribulus for eight_ days. 

rrhe disease had undoubtedly made au abrupt disappearance 
between the 22nd and the 26th January. 

DRENCH I NC EXPERIMENTS. 
Drenching experiments were also resorted to, in which the juire 

expressed from the whole plant in the green late-fruiting stage wa& 
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GEELDIKKOP IN SHEEP. 

f01rnd to cause death of sheep vi·ithm one to two hours. The juice 
from 2 lb. green plant and less produced no effects, while that from 
3 lb. and more caused rapid death. No symptoms of geeldikkop, 
however, ,yere noticed; as a matter of fact, au imals seemed to die 
without showing any HymptomH. On post-mmtem no pathological 
changes were noticeable exeept that the whole volume of blood was 
~ha_uged to dark brown ('hocolate colour, with hardly a tinge of red 
111 it. 

( )n the day that the last case of experimental geeldikkop had 
appeared, a large amount of the late-fruiting Tribulus was pulled out 
and made into hay, being dried in the shade. When dried, the leaves 
and fruits were shell from the stems. :Further experiments with the 
dry leaves and fruit were conducted at Onderstepoort. 

Case A. .-A }Ierino, 12 months old, was dosed hvice daily with 
½ lb. of the dry, finely powdered Tribulus hay for three days without 
any marked s;nnptoms except Hlight tympanitis. 

Case H.-A full-mouth ~Ierino hamel was dosed with the waten· 
e~tract prepare<l hy soaking 650 grams of the powdered hay in thre·e 
litres of water overnight. The animal died Huddenlv 75 minutes after 
dosing. Ko symptoms were noticed. On p0Ht-·1110rtem the onl;\· 
ehange noticeable wa8 again the marked diHeolouration of the blood, 
which appeared a <lark, C'hocolate brown and tany in nature. The 
-visihle mucous membranes were likewise of a hrown colour. 

Case C.-)Ierino lamb, 12 months old, waR drenched with ,,·ater;\· 
extract prepared from 420 grams dry Trihu]m, hay. The animal 
died 90 minutes afterwards. :Fifteen minutes before death the first 
symptoms were noticeable. rl1he animal had stopped feeding and was 
standing quietly with the head held in a comer of the stable. 
Respirations were slightly shallower and faster than normal. "\Yhen 
forced to iuove the animal walked with a swaying and staggering 
gait and appeared especially weak in the hind-(1uarters. At the same 
time tlH're was a progressive darkening and brown discolouration of 
the conjunctiva. About five minutes before death the animal fell 
down and pa:'lsed into a state of coma, with twitching of the muscles 
of the hind legs aceompanied by jerky flexing and extending of the 
limbs. The cutaneous reflexes were uuukedlv accentuated. 
Respiration now heC'ame very deep and mueh slow~r than nonnal. 
With each expiratory movement there was a prolonged groan. The 
nostrils showecl marked movement. The heart-heat, which at first 
was accelerated, now heC'ame faint and slow. Death took place ,Yithin 
15 minutes after the firRt symptoms had been noticed. 

On post-mortem., no macroscopic changes were noticeable, except 
for the extensive dark ehocolate brown diRcolouration of the blood, 
which also was reflected in the colour of the lungs. Spectroscopic 
examination of the hlood in weak dilution revealed a fairly distinct 
absorption hand in the red between the C and D lines. A drop of 
ammonium sulphide added to this blood dilution immediate!;\· 
changed it to a hright red colour, showing the typical bands for 
oxyhaemoglohin. All evidence thus Reems to point to a toxic 
principle present in the watery extract of the Trihulus which causes 
rapid transformation, perhaps by oxidation, of haemoglobin into 
some chemical C'ompound such as rnethaemoglohin, in which case the 
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rnspiratory function of haemoglohin is rapidly deneased or lost. 
This naturally must lead to death from asphyxia or oxygen starYa
tion. rrhe pLrocess, however, Heems to be reversible, since rapid 
recovery and disappearnnce of the brown colour is often noticecl. 

.Ac1ueous extract of Trihulus hay ·when aclded in small amounts 
to either ,yashed suspensions of sheep's corpuscles or weak dilutions of 
haemoglobin, c'.auses the appearance of the brown colouration within 
one hour and with absorption hands the same as that produced by 
the poisoned sheep's blood. 

Whether ihis toxic principle stands in any relation to the 
.aetiology of geeldikkop is as yet unknown. It, however, seems 
possible that the formation in the cell body of a compound such as 
methaemog-lohin may render some of the (~ells useless for further 
rnspiratory functions. Such cells may then undergo phagocytosis, 
and through transformation of the pigment give rise to the peculiar 
and intense ;yellow discolouration of tissues usually seen in g-eel
dikkop. How actually the oedema is caused in geeldikkop is 
another point not settled at the moment. It still seems more than 
likely that some climatic factor, e.g. photosensitization, plays a role, 
:Seeing that the oedema is strictly localized to the hare and exposed 
parts of the head. Ultra-violet-ray treatment in conjunction with 
rrrihulus feeding- is being carried out at the moment and may possibl;v 
throw further light on this elusive problem. 

Dr. de Kock, who has examined pathological sections fr.om g-eel
clikkop C"ases, maintains that the pigment found in sections iH not 
typical of the pigments asHociated with abnormal blood destruction, 
nor is its distribution similar. 1-'he pathology is being fully studiPd 
and a full report will he submitted in due course. 

I here wish to tender my thanks to Dr. de Kock for help and 
.advice given and also to Mr. I. D. Steyn, " Elswnld," district 
Burghersdorp, for kind help given, and facilities granted while con
ducting experiments on his farm. 
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16th Annual Report of tlw Director of Veterinm·y Services, 
l_/ nion of South Africa. October, 1929. 

The Toxic Properties of Cucumis myriocarpus 
Naud., and Cucumis africanus Linn. 

Hy J. I. QUIX, B.Y.Sc., Yeterinary Research Officer, Onderstepoort. 

As is the case with several other wild growing species of Cucumis, the 
two species Cucumis myriocarpus and C11c1..nnis a/ricanus are found 
widely distributed throughout South Africa. Both these specieR are 
green, annual herbaceous plants with succulent prostrate stems. The 
fruits (gourds) of C. myriocarpus when ripe are about the size of 
sma11 walnuts, brownish or yellowish, and covered with soft fleshy 
prickles. In the case of C. africawus, the gourds are much larger, 
heing· about the :-;ize of a hen's egg and of a pale lemon-yellow col01u. 
In both cases the internal structure of the fruit is the same as that 
of the ordinary cucun1her, the juice emitting a strong cucumber 
,odour. The green fruit is of a slightly hitter taste, which, hmrnver, 
especially "·ith C. 111,1;riocarp1.1.~, becomes markedly accentuated as 
mahuity is reached, while the seeds are of an oily, not unpleasant, 
ta:-;te. Both species may he found growing "·ild in the open veld, 
although C. myriocarpus prefers cultivated soil; for example, it is 
frequently found growing as a weed in mealie lands. (For detailed 
description of these species, see Florn Capen sis, Vol. 2, pp. 494-49G.) 

Yarious samples of the fruit of C. myriocm1ms have been sub
mitted for identification and report as to their toxicity, as stock
owners suspect it to he the cause of death among small stock, 
-especia1ly sheep grazed on mealie lands during the winter mouths. 
It is reported that during that time, v,·hen other succulent green food 
is scarce, sheep may he seen eating· these " hitter apples" or " wild 
cucumbers," as they are popularly termed, along with such other 
.inic;v fruits as tiiat of the wilrl gooseberry (Physalis minima). Death 
frequently takes place ·without marked symptoms and with the 
aetiology left unexplained. Yarious experiments have accordingly 
heen conducted with the fruit of C. myrioca17nu sent in. On no 
occasion were the fruits of C. a.fr£cr111us suhmittecl and tlnu; pre
smnah]y not suspected to he toxic. :F'ruits of this species were there
fore collected locally for comparative tests ·with C. myriorarzms. 

FEEDING TESTS. 

As the well-nourished experimental animals are disineli ned to 
1nirnst fairl.'· larg·e amounts of ihe material within short intervals. 
drenching of pulped fruit hv means of the stonrnch-tuhe was resm·tefl 
to. The material drenched 'consisted either of the fruit juice in the 
natural state or the dry pulverized j·uice dissolved in water. It was 
-soon noticed that in hoth species the g-reen fruits ·were far less toxic 
than the mature ones, being also less bitter. 
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Iu the case of C. wyriocatpus, the follo,ving amounts proved to 
he the approximate minimal lethal dose for the various animals: -

~a) &'uinea-pigs.--,Tuice from 10-12 grams fruit killed within 
t-iix to nine hours. 

( IJ) Ha/Jbits .-Juice from 15-20 grams fruit killed within 
ahont nine homs. 

(c) Sheep.-Juice from 1 kilogram ripe fruit killed in about 
six hours, while the juice from 2½ kilos green fruit only 
produeed a mild dianhoea. 

(d) ])ogs.--The juice when given by the mouth is rapid~y 
vomited, although severe symptoms of haemorrhagw 
diarrhoea may persist for several days. 

(e) Horse and Boi:i11e.-I;'our kilogTams drenched to each did 
not prove fatal. -

rrhe seeds and rinds when washed free from adhering JUICY 
material proved to be eompletely atoxic, as 50 grams of each dosed 
to rabbits had no effect. 

,rith reference to C. afncawus, the same e:ffectR were produced 
011 guinea-pigs and rahhits, except that the juice of apprnximatel,v 
twiee the amount of 1·ipe fruit was needed to kill, whereas sheep, 
cattle, _and horse could not he killed even though several kilograms. 
were given. 

EXTRACTION OF rrox1c PmNCIPLE(s). 

(a) From the Natural Juice.--A highly toxic substance can he 
extracted from these species hy the following process: --

A large amount of organic matter is precipitated from the juice 
h,v alternate addition of LaHi1· lead acetate and filtration until no 
furthe1 precipitation occurH. rrhe excess of lead in the filtrate is 
1emoved hy adding an aqueous saturated solution of sodium carbonate 
aud again filtering until all the lead is removed. 

The clear filtrate js now shaken up with an eqnal volume of ether 
in a Hepnrating funnel. This is repeated two or three times and the 
etheria l portion evaporated to dryness. The residue is then found 
to <·onsist of a ,vhite powde1, which at first appearH crystalline, 
although, on dose examination, it i~ seen to he amorphous and with 
a g·1ast-1y lustre. This white powder is intensely hitter and of a 
pecular hitter odour. In this shde it is only spnringl;v soluble in 
"·ater, although readily 80 in :tl<"ohol, ether, chloroform, and acetone. 
On heating jt changes to a resinous sticky mass. Attempts at further 
purifi<·ation and crvstallization have so far been u11H1wc·eHsful. It 
may, however, he d~finitely stated that this powder is 11011-alkaloidal 
mul non-glueosidal in nature, and huther that it is nitrogen-free. 
From itR general characteristicH it appears to he either a true resin 
(one or more) or closely :,HHor·iated with a resin. or, thinllv, that it 
may rnulergo resinifi1\ation j 11 the prncess of extraction.' On an 
average the ripe fruit of C. 111_11ri0<.·ar1ms is found to yield .04 per 
<·t=>nt. of this powder, while in the unripe state the yield is much less. 
~n th_e rn~e of C. africr1111u; the fiirnl product obtained appears to he 
1denh<"al 1Il all respects except that the yield is onlv one-third to 
one-hal_f that obtained from C. 111yriorarp;1s. l◄'urthe~'. ,vhen tested 
out \YP11.d1t for weight, thP powdPr from C. a.friN11111.r; is as toxic as 
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that from C. myriocarpus, whjle the symptoms and lesions produced 
are identical. The aqueous residue left aft.er extraction with ether 
is faintlv toxic on account 0£ trnces of the poison left behind in the 
dissolve<l ether. 

(b) From tlie Dry Po1Cdered Juice.-The same powder can be 
obtained from the dry powdered juice ·when treated as described 
above for the fresh juice. Comparahrn testf:; carried out showed that 
the toxicity was folly maintained after desiccation 0£ the juice. 

EFFECTS OF DosING. 

As mentioned before, death takes place suddenly without 
characteristic symptoms preceding it. According to stockmvners, 
sheep which in the evening appear to he normally healthy are found 
dead the next morning. On opening the carcase, large numbeTS 0£ 
the undig-esed seeds are found in the gastro-intestinal tract. 

,Yhen dosed, both the juice and the pmnlered extract may cause 
sudden death, especially when girnn in fairly large amounts. ,Yith 
smaller doses a diarrhoea 0£ varying severity is noticed. 

Post-mortem, Lesions .-This depends 011 the dose given. "\Yith 
smaller doses, the main lesions are found in the g-astro-intestinal 
tract. All the blood-vessels in the splanchnic area are markedly 
injected and show up prominently. There i:-; a severe hyperaemia of 
the irastro-intestinal mucosa which may in some cases give rise to 
the formation of a croupous pseudomem hrane over large areas, 
accompanied hy haemonhage into the lumen 0£ the intestine. As 
a rule, however, varying· arnounfa of what appears to he whole 
coagulated blood plasma may be found in the pyloric portion 0£ the 
stomach and initial portion 0£ the small intestines. In such cases 
the blood is markedl~, concentrated and cyanotic in appearance. 
"'here large doses are given, the animal usually dies as the result 0£ 
an acute pulmonary oedema, the gastro-intestinal lesions being less 
marked. 

Ih~srr.Ts oF lNJECTlON oF C-ccr~ns EXTRACT. 

The result of the injection of the powdered extract is perhaps 
the most iuteresting :.wd the most :-;ignificant phenomenon to he 
recorded. Due to its low soluhilit:v in ,rnter. the powder is usually 
injected in weak (5-10 per cent.) alcoholic solution. "\Yjth the 
exception of the horse which could 110t he killed hy injection, all the 
species 0£ animals w;ed, proved highly susceptible fo the poison. ,Yith 
amounts hi$.rher than the minimal lethal dose death regular!~, took 
place in from one to two hours. Followinµ: intravenous injection, 
animals usuallv died slightlv sooner than from the subeutaneous 
j njedion alt ho{1g-h the re~1uir~<l dose i:-; the sa11_1e. Thus <loses from 
.005 to .01 gram are regularly fatal to guinea-pig-:-; and rabbits, "·hile 
<log8 and sheep are killed "·it11 amounts from . 05 to .1 gram and 
bovines with . 75 gram. "\Yith daily intravenous i11jedioi1 0£ sub
lethal doses no visible effect is produced even after a "·eek. Sub
cuaneous injectiolls, however, even with minute quantities, cause 
widespread and verv severe oedematous swellings of the Heicd1houri1w 
part8. rrhe swellir{g· is noi accompanied hv fever, nor is it undul; 
hot to the touch. Furthermore, the overh:ino· :-;kin is not mnrkedl~r 
changed in colour, i.e. there is no 1rn1~·ked redness or signs of 
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inflammation. Un the contrary, the skin appears pale and lifeless. 
On incision into the swelling, the skin and subcutaneous and even 
intermuscular tissues are seen fo be markedly thickened and 
infiltrated with a clear homogeneous viscid fluid, which rapidly 
coagulates on exposure. r_rhe swelling subsides gradually and healing 
is very slovi', the skin and subcutaneous tissues being . left in a 
thickened fibrous state. 1Yith lethal <loses, on the other hand, 
whethe1· injected subcutaneo11sly or intravenously, a fulminating 
effect is pro<luce<l. No characteristic symptoms are noticeable except 
a progressive cyanosis of the visible mucous membranes shortly 
before~ death, when signs of reRpiratory distress also become evident. 
Gurgling sounds may be heard over the thoracic region. At the 
moment of death copious amounts of clear ·white froth are forcibly 
extruded through the nostrils and even through the mouth. This 
again coagulates rapidly. In the crn,e of dogs this expulsion of froth 
is frequently absent, ,vhile in the other species it is a practically 
constant feature. Dogs may, however, show marked diarrhoea and 
vomiting soon after injection. 

Post-m01·tem Lesions.-Tbe blood again is markedly concentrated, 
cyanotic, and slow in coagulating. 

rrlie lungs are fully dilated, with the pleura µ:listening and moist 
-,Tith a varying degree of hydrothorax present. r_rhe lungs are of a 
<lark purple-red appearance. On sedion a copious amount of white 
froth and clear liquid resembling blood plasma isRUes forth from all 
·bronchi and bronchioles, the parenchynrn appearing saturated with 
liquid. 

Apparently the liquid is held under hig·h pressure, gauging from 
the rate that it flows off from a cut surfare. rrhe blood in the 
pulmonary vessels is thick, tarry, and markedl:v cyanotic. The 
vessels themselves (even the lan(er ones) are surrounded by a broad 
zone of clear watery material which coa,<,!·ulates rapillly on exposure. 

The heart usuallv stops in diastole and is filled with dark-blue 
venous blood. Subendocanlial haemorrhage in the left ventricle is 
of frequent occurrence. Hydropericarcl may he marked, especially in 
rah hits and dog8. Congestion of the liver and kidneys is constantly 
noticed. The gastro-intestinal tract may he normal except for 
injection of the mesenteric vessels. In dogs there may he marked 
hyperaemia of the mucosa of the snrnll intestines. In cattle aucl sheep 
the post-mortem findings closely simulate those of severe cases of 
heartwater. In cattle, especinll:v, the interlobular septa of the lungs 
are markedly infiltrated and thir-kened. 

In rahhits it has been determined that at least half of the total 
blood plasma may in this way escape from the circulation into the 
lunµ: parenchyma and air-past--ages. 

rrhe following data will sel'Ye to illustrate the suddenness and 
the severity of the oedema. 

Case A.-Heifer, one year old. 

Determinations made on samples of normal blood:
Yiscosity, 3.2. 
Percentage volume red corpuscles, 20 per cent. 
Red count, 3.5G millions. 
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Powdered extract prepared from 675 grams green fruit, i.e. ·well 
below the M:.L.D. for cattle, ,ms injected subcutaneously behind the 
shoulder. 

Twenty-four hours afterwards a tremendous swelling had 
developed of the foreleg and surrounding parts. 'I1he animal was 
very lame on that leg. 

Blood determinations then gave the following results:
Viscosity, 3.95. 
I)ercentage volume red corpuscle, 32.5 per cent. 
Red count, 7.92 millions. 

'l1his showed that there ,vas a definite concentration of the blood, 
through loss of liquid. 

A few minutes after this determination had been made .4 gram 
of the white powdered extract was injected intrajugularly. The 
animal died within 50 minutes after injection. The blood now gave 
the follmving values:-

Viscosity, 6.6. 
Percentage volume rnd corpuscles, 55 per cent. 
Red count, 12.2 millions. 

In this state the blood could hardly flow through a fair-sized 
hypodermic needle. Large amounts of clear fluid and froth appeared 
at the nostrils, and a severe pulmonary oedema was noticeable. 

Case B.-M:erino sheep, fullgrown. 
The following normal blood values were obtained:

Yiscosity, 3.4. 
Percentage Volume red corpuscles, 29 per cent. 

'l1he animal was then injected intrajugularly .1 gram Cucumis 
powder. The animal suddenly died 60 minutes afterwards with froth 
flowing from the nostrils. Blood collected at the moment of death 
gave the following figures:-

Viscosity, 9.4. 
Percentage volume red corpuscles, 70 per cent., i.e. more than 

twice the concentration of the normal blood. 

Case C.-M:erino sheep, adult. 

Normal blood values were:
Viscosity, 2.9. 
Percentage volume red corpuscles, 28 per cent . 

. 05 gram powdered extract was injected intrajugularly and blood 
determjnations made everv hour afterwards. There was no marked 
deviation from the normal. After 24 hours another injection of .05 
gram was given. 'l1he sheep died within five hours with the blood 
values as follows:-

Viscosity, 8. 
Percentage volume red corpuscles, 63 per cent. 

There was a fair amount of froth from the nostrils. 
mortem there was a definite pulmonary oeaema, although 
marked finding ,vas a severe hydrothorax of 1,200 c.c. 

773 

On post
the most 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



T(1XIC PROPERTIES OF '' C"GCU)IIS. '' 

In several cases where lethal amounts were injected in one <lose 
the blood values were studied at short intervals. In all cases it was 
found that the normal values were maintained until within a few 
minutes before death, ·when a sharp and sudden rise would be seen. 
In none of the numerous cases produced were there any signs of 
haemolysis nor ,,·as a single red cell found in the oedema fluid. 
)1 icros~op1~ examination of sections from the lungs revealed large 
numbers of red cells in the smaller pulmonary vesHels and marked 
oedema in the alveoli and perivaHeular tiHRues. Ko histological 
ehanires were noticea hle in the blood-vessels themselves. 

PnYsIOLOGICAL AcT10N oN IsoL.\.TED 0HGANS ANn TrssuEs. 

Un the isolated heart of rahhits perfused with oxygenated 
Hinger-Locke :-;olution to which small amounts of the pmnler had 
been added, no marked cardiac disturhance was produced. The rate 
as well aH the excursions may show a decline, although the heart 
kept 011 heating for hours. Similarly no effects were produced on the 
uterus of a ra hhit or a piece of small intestine suspended in normal 
saline, even when fairly large quantities of the powder were added. 
The irritability of frog's mrn,cle and nerve was in no way found to 
he ehang'ed from the normal. 

Sr~HIARY AND D1scrss10N. 

The two specieH C. m vriocmpus and C. africa111.1s ,vere tested 
out on animals and foun<l to he definitely toxic. rrhis ·was especially 
found to he the case ,vhen ripe fruits were used. The toxic principle(:-;) 
are stable, as the poiRonous juice could he desiccated and even boiled 
for long periodH without deHtroyinµ: the toxic effect. \Vhen doRed 
to animals, the juice when i.dven in Rufficient amount is i-apidly fatal, 
although the symptoms and frequently the post-mortem findings are 
not very striking. 

A hig·hly toxic substance could be extracted from both species 
.as deserihed before. Except for the yield, which in C. africanus is 
much less than in C. 111yrio('arzms, the two substances appear identical 
rn all respeet:-;. The poison is definitely non-alkaloidal and non
glucosidal and prohahly of a resinous nature. On injection it is 
rapidly fotal, death coinei<ling ,vith a very severe pulmonary oedema. 
From the nature of its action, it is indeed verv difficult to arrive at 
a definite and dear under:-;tauding of the diff~rent factors involved. 
Clinically as well as pathologically, no clue can he found to explain 
the :7arious pointR. It would, however, appear that the poison is very 
readily taken up h:v the blood-stream eveu following subcutaneous 
injection, and, with the venous hlood, paRsed through the heart into 
the pulmonary circulation. In the lungs with a mulhtude of minute 
blood-vessels, the walls of which conRiRt of a sino'le laver of delicate 
~mdoth_elial cells, gross injur:v iH effected, the pois;n ap1;~uently acting 
rn a duect way on the endothelial lining·. 

. This ass_mnption, if correct, would imply Rome physico-chemical 
~l

1
1shu?ance rn the eell body rather than some morpholo~6c~l change. 

I hu~ m no case waH pulmonary haemorrhage nohcea hle, 1.e. actual 
teanng of blood-vessels can he excluded, and vet the insult offered 
to the minute vessel ·wall muRt he verv si!.rnificai{t when laro'e amounts 
of apparently whole plaimia and · c·m~taining such lar;'e protein 
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molecules as those of fibrinogen, are capable of being· forced through 
the vessel walls. There seems to be little doubt that this is a case 
of a primary pulmonary oedema, since the heart-beat remains normal 
until shortly before death, when asphyxial conditions set in. 'fhe 
possihilit~, of vasomotor disturbances accounting for the oedema seems 
remote. Blood-pressure tracings obtained from decerebrate dogs and 
rabbits show practically no deviation after intravenous injection of 
extracts. In such carcases the respiration and heart-beat come to an 
end from the same cause, i.e. the marked pulmonary oedema. "\Vhen 
this appears there is a marked fall in the general blood-pressure, hut 
not until this moment. 

"'\Yith small animals as much as half the plasma may he lost in 
this way, while in Rheep a concentration of the red corpuscles from a 
normal of ± 25 per cent. tu 75-80 per cent. is frequently noticed. 

Death thus appears to result from a rapid filling of all the 
bronchi, bronchioles, and alveoli with plmnna, so interfering ·with 
respiration. At the same time the marked concentration of the hlood 
and the imperfect oxygenation must necessarily cause grave injury 
to vital tissues and organs such as the brain and heart. 

rrhe poison, therefore, appears to exert a marked injurious 
infl.ueuce on the endothelial lining of minute vessel walls, so causing 
a sudden and marked increase in permeability. 

I wish to record my thanks and apprnciation to my colleague, 
Dr. G. de Kock, for examining the pathological sections; to ~Ir. A. 
0. D. :Mogg, Ecologist in the Division of Botanv, for identifving and 
submitting species of C'iu·umis; to )fr. lf. · Carlisle for· capable 
assistance rendered especially with the physiological experiments; and 
to several farmers who have supplied information and submitted 
material. 
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15th Annual Report of the Director of Veterinary Services, 
Union of South Africa. October, 1929. 

Recent Investigations into the Toxicity 
known and unknown Poisonous Plants 

the Union of South Africa. 

of . 
ID 

By D. G. STEYN, B.Sc., Dr.Med.Vet..z Veterinary Research 
Officer, Onderstepoort. 

IT is proposed to rncord the above information in the alphabetical 
order of the names of the plant families. The procedure adopted in 
these investigations was, at first, to attempt feeding-experiments 
in ·which the plant under investigation was presented to the experi
mental animals either as such, or minced and mixed with forage, 
bran, bread, or mealie meal. In most cases this method was a failure, 
as practically all the animals, being accustomed to the laboratory 
foodstuffs, refused to take the plants unknown to them; consequently 
a lot of time was wasted. Drenching by means of a stomach-tube is 
now employed, as this method of experimenting with poisonous plants 
furnishes the most reliable and accurate information, although for 
different reasons it is not ahrnys practicable. 

The follmving conditions may give rise to plant poisoning in 
animals grazing under natural conditions: -

(a) Under drought conditiorn,, the animals, in the absence 
of edible ,;egetation, are forced to feed on poisonous 
plants. Typical examples are the " vermeerbossies " 
( Geigerza species) and " duwweltjie " (Trilndus 
terrestn·.~). 

( b) It very often happens that there is an intense intergrowth 
between the normal veld vegetation and poisonous plants, 
so that the animals are unable to avoid the ingestion of the 
latter plants and accidental poisoning occurs. Striking 
examples of this intergrowth may he seen in the " ver
n1eerbossie " areas. 

(c) Plant poisoning very often occurs in transport animals, 
as these hungry animals, when outspanned, partake 

(d) 
greedily of practically any plant. 
Imported animals, or animals moved from one environ
ment to the other, meet with poisonous plants unknown to 
them. Acclimatization, therefore, not only implies the 
immunization of animals against infectious diseases, but 
also a development of a sense of discriminating between 
edible and poisonous plants. 
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( e) 

(/) 

(g) 

Accidental poisoning may take place when hay contains 
poisonous plauts. ln the past this has Yery often been the 
case ,vith Chinkerinchee and Crotalaria poisoning in 
horses. 

It is a well-known fact that aphosphorosis causes a craving 
for material which animals, nuder normal circumstances, 
will not ingest. This condition may also prompt animals 
to p~rtake of poisonous plants. 
In the United States of America, the opinion is held that 
certain animals acquire a craYing for poisonous plants, and 
this is then copied by others. These conditions may fur
nish one explanation for the sudden outbreaks of plant 
poisoning on farms 011 which such outbreaks haYe been 
unknown. 

APOCYKACEAE. 

1VERIUM OLEA.NDER, LINN. 

Synonyms.-Ceylon rose, oleander. 

This plant is a uative of the Levant, and is cultivated as an 
ornamental tree in South Africa. In America the leaves were 
proved toxic. 

Origin.-J. J. Edgar, Goodwill, Uitenhage. 
It proved to be toxic to rabbits, the }l.L.D. of the dried leaves 

and flowers per kilogram body weight being five grams. 
Symptoms.-,Yithin ten minutes after dosage the rabbits showed 

restlessness, laboured breathing, and an extremely accelerated pulse, 
which later on became imperceptible. Death occurred within three
quarters of an hour after dosage. rrhe plant has a digitalis-like 
action arnl death is e;aused through heart failure. 

Post-mortem A.ppearances.-}Iarked cyanosis, hydroperitoneum, 
1n·onouncecl hyperaemia of the lungs aud liver. 

ARALIOCEAE. 
CUSSO.YIA. SPICA.TA., Tuu:NB. 

Syn on y 111s .-K iepersol, samhreelhoom, cabbage-tree, nooishoom. 
Origin.-Government Veterinary Officer, Graharnstown. 
A sheep was drenched with 200 grams of the aboYe leaYes without 

any deleterious effects. 

A}IAHYI"'I,IDAC1EAE. 
LU.,LOTA. ITHPCREA. HERB. 

Synon!Jms.-Berglelie, George lily, Knysna lily. 
On:gin .-Hall and Sons, Ltd., P .( ). Tomaugo, TransYaal. 
History.-There are no preYious records as regards the toxicity 

of this plant. 
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'l'he a boYe owners lost a n um her of calves which had partaken 
of the bulbs of this plant, which Juul been dug out of a land and 
thrown oYer the fence. 

To,vic JJri11ci1,le(s).-The toxin is alcohol all(l "·ater soluble, 
and is only partia1ly clestroyed hy teu minutes' boiling. rrlie toxicity 
had not decreased to the slightest extent after ten months' storage. 
Various attempts to isolate the toxi11 met with no success. 

Symptoms.-Hahbits, dogs, ancl sheep were clrenched with the 
bulbs, and guinea-pigs were injected with extracts prepared from the 
bulbs. 

Dogs drenched with 100 grams of bulb, Yomited ·within fiye 
minutes, remained apathetic for a day or two, but ultimately 
rncoYered. The symptoms in sheep aud rabbits were those of an 
initant poison. The )l.L.U. for sheep is approximately 150 grams, 
and for rabbits about 20 grams. 

The symptoms appear four to six hours after dosage. Thern 
is a pronouncecl dianhoea, which sets in about eight hours after 
dosage, all(l a consequent general weakness. The respiration is 
la houred and the puh;e exceedingly accelerated. The affected animals 
die in a state of c·0111plete exhaustion from fifteen hours to a few days 
after dosage. 

/Jost-mortem Appearances .-)larked general cyanosis, stasis in 
the subcutaneous blood-vessels, the hloocl is partly coagulated, Yery 
dark red in colour and tarry consistence, haemoiThagic sv,·elling of 
the bronchial and mecliastinal lymph glands, numerous subepicardial 
and subendocarclial haemonhages, marked hyperaemia and slight 
oedema of the hrngs, marked hyperaemia and degeneration of the 
liYer, marked acute catanhal gastro-euteritis with haemorrhages. 

/Jatliolo.r;icol Anatomical Diagnosis. 
Liver: ExteusiYe fatty changes, more marked 1·omHl periphery 

of lobulus. 
l{idney: Pronounced hyperaemia and fatty degeneration of some 

tubules. 

1llyocard: Extensive uniform fatty degeneration. 
Lymph Glands: Acute haemorrhagic lymphadenitis . 

. YEinYE SPECIES rnmLrnLY 1Y. JIA.HGI.YATA. 

nri,r;in.-P. L. le Roux, Pokkraal, P.O. RawsonYille, \Vorcester. 
History .-There are no previous records of its toxicity. 
Sympto111s.-The seeds, which hear a marke<l resemblance to 

those of the pomegranate, and the hulhs wern testecl on sheep and 
rabhits, and were found to he extremely poisollous. In rabbits 
50 grams of the bulb caused symptoms to start within three minutes 
after dosa~re. The animals showed marked restlessness, pronmrnced 
d~·spnoea, and an accelerated pulse. After a few minutes, signs of 
paralysis appeared, the animals being unable to keep the head up. 
Furthermore, the pulse became imperceptible, the animals dying with
in twelve minute8 after dosage under Hymptoms of asphyxia. These 
symptoms and the post-mortem appearances seem to point to an acute 
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heart poison. 25 grams of bulbs caused a marked diarrhoea, in 
addition to the above symptoms, the animals dying in a state of com
plete paralysis within twenty-four hours after dosage. 

Sheep dosed with 200 grams of bulbs showed the same train 
of symptoms. 'l1he ripe seeds proved to be about half as toxic as 
the bulbs. 

J>ost-mortem Appearances.-Marked general cyanosis, pro
nounced dilation of the heart, both ventricles being distended with 
coagulated blood masses; and marked hvperaemia of the lungs. In 
the more protracted cases there was an ~cute haemorrhagic gastritis. 

CHl.YCJl SPECIES, PROB..\.BLY C. LONGIFOLIUJJ TiffNB. 

Synonyms.-Seeroogblom, Oranje Rivier lelie. 

Or£,qin.-C. "\V. clu 'l1oit, Slangfontein, Heidelberg, Transvaal. 
T-wo rabbits, drenched with 10 and 60 grams of bulbs and leaves 

respectively, showed no symptoms of illness. 

CACTACEAE. 

ONI;VTJA._ DECUM1LYA __ , vAn. SPINOSA. 

Synonyms.-Turksvy, prickly pear. 

Hi,r;tory.-)liss K. ,Jacobs, Platberg, Content Rail, via Kimber
ley, fOTwarded ten muscovi ducks to Onderstepoort on the 27 /9 /27 
suffering from lameness. She had been mixing cut-up prickly-pear 
leaves with the food of these birds, and suspected these leaves to he 
the cause of the trouble. 

Feeding-experiments with prickly pear growing at Understepoort 
were conducted with four muscovi ducks. As these birds refused 
to take the minced leaves, either as such or mixed with other food
stuffs, they had to be forced-feel. Each of them received 480 grams 
clming a period of tweb:e days at the rate of 40 grams daily. :X o 
symptoms developed up to two months after the discontinuation of 
the experiment. 

CAESALPINEAE. 

ELEPHA1YTORRHJ'lA BURCHEL~l, BENTH. 

Synonyms .-Elandshoontjie, looiershossie. 
History.-This is the first toxic record of this plant. The beans 

were forwarded by Dr. Phillips, of the Division of Botany, Pretoria, 
with the remark that thev are suspected of having caused death in a 
native. ~ 

Totcic Principle.-The beans contain a strong irritating principle. 
"\Yhen chewed, they first have a sweetish taste and then cause feeling 
of burning. The toxin(s) is soluble in ·water and insoluble in 
absolute alcohol and ether. On extracting the ground beans with 
ether, a non-toxic, thick, yellmvish, tasteless oil is obtained. These 
beans contain 10 per cent. by weight of this oil. After the clarifi
cation of the aqueous extract with basic lead acetate, removing the 
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lead with a saturated solution of sodium carbonate, and evaporating 
the filtrate, a thick, light brown, resinous substance is obtained, 
which IH'oved to be very toxic to guinea-pigs when injected sub
cutaneously. 

Symptoms .-0. 7 5 gram equivalent of the aqueous extract of the 
beans injected subcutaneously into guinea-pigs caused extensive 
necro;.:is of the subcutaneous tissue8 at the point of injection, irn. 
addition to an acute catarrhal gastro-enteritis and oedema of the 
lungs. Tlie ::u.L.D. for rnhbits per os varied from 5 to 7½ grams 
per kilogram body weight. The8e animals showed marked apathy, 
inappetence, and a profuse foetid diarrhoea, dying within twenty-four 
hours after ,losage iu a sbte of complete exhaustio11. 

In sheep 250 grams caused death nuder symptoms of complete 
exhaustion, within twenty-four hours, after having sho!vu apathy, 

· general weakues8, au accelerated pulse and respiration, marked 
abdominal pain, and <lianhoea. 

Post-mortem Appeorances.-A prnnounced acute catanhal 
gastro-enteritis with numerous haemorrhages in the gastric and 
intestinal mucosa; marked degeueration of the liver. 

CAHICACEAE. 

CAHJCA_ PAPA.SA. 

Synonym.-Pa,vpaw. 

History .-The followiug is an extract from au answer to query 
Ko. 9380, which appeared in the Farmers' Treekly of the 4th .July, 
1928: -" ,Yell, if you take two or three pawpaw leaves, stems as 
well, and mince them through a mincing machine, or chaff-cutter, 
very fine, and mix it with a little bran, and give it to your horse 
after starving it for a day, you wm find that it passes all the hots 
in a few hours. If you like, you cau repeat the dose in a couple of 
days' time.'' 

Before experimenting on horses, it was ascertained whether the 
leaves have no toxic prnperties. Fm this purpose each of two rabbits 
was <lrenched with a 100 grams of the leaves. Both animals 
remained healthy. Four horse8 were then treated as prescribed in 
the above letter, three receiving 250 grams of the pawpaw leaves (3 
leaves), and the remaining one 400 gTam8 (5 leaves). None of these 
horses passed any hots in the course of the week following the treat
ment. It ,vas decided to kill one of the horses for post-mortem 
purposes, hut owing to a misunderstanding during my absence from 
Onderstepoort, this decision was not executed. 'There is, however, 
no doubt that these horses were infected with hots, as amongst the 
manv hundreds of horses vd1ich have been post-mortemed at Onderste
poort, none were found to be bot-free. 

CHEXOPODIACEAE. 

SA.LSOLA [{ALI, )lEYER. 

Synonyms.-Hussian thistle, ,saltwort, tumble-weed. 
Origin .-)Ir. Bouwer, Mayfield, Albany. 
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History.-This plant was suspected of haviug caused deaths 
amongst cowi,, ,vhich were fed on lucerne mixed with salhvort. ':rlie 
sharp spines may pierce the skin and form festering sores. 

The only material aYailahle was JOO grams of the half-dried 
plant in the flowering stage, arnl a sheep dreuche<l with this quantity 
showed 110 syrn pt oms of ill-health. 

SUA.EJJA. FHCTJCOSA, :FoRSIL 

Synonym.-Iukbos. 

OrZ:,r;in .-,T. van Zyl, Vanzylsdamme, Ladismith, C.P. 
The quantity was too small to allow of any drenching experiments 

being carried out. :Farmers maintain that sheep not accustomed to 
this plant will partake of it. It is said to pr0<luce a persistent black 
diarrhoea and death. 

C01IPOSIT.AE. 

DIJ!OHPHOTHECA. CA_LE:YDCL!CRA_, Krnv. 

Synonym.-~ amaqualarnl daisy. 
Or,'gin .-Garden at Onderstepoort Students' Hostel. 
Drenching experiments with sheep were carried out both ,vith 

the pre-flowering and flowering stage of the ahoYe plant. rrhese 
animals received quantities up to 500 grams i11 a single dose, without 
any deleterious effects. The picrate paper test, howeYer, revealed the 
presence of a fair amount of hydrocyanic acid in all parts of the plant 
at all times of the day. 

JJ/JJORPHOTHECA. SPECTA.BJLJS. 

Synonym .-Bietou. 
Origin.-( Hd mealie lauds at DaYel and near Ulifantsfontein 

Station, 011 the Pretoria-.Tohauneslrnrg line. 
To,ricity .-1 henching experiments showed that this plant is 

equall.v toxic in its different stages of deYeloprneut, and that there 
is no decrease in its toxicity whether sun or air <hied. It was also 
ascertained that the plant ,~·as equally toxic at all times of the day. 
25 gramR of the freshly picke<l plant had 110 effect on sheep, \Yhereas 
100 grams ('ause<l transitory i,,ymptoms of clyspnoea, frothing at 
the nostrils and mouth, with f'Omplete recoYery after seYen to twelYe 
hours. 130 grams caused the typical symptoms of hy<hocyauic acid 
poisoning, to start ,vithin fiye miuutes, and <leath within fifty-fiye 
minutes after <losage. The 11.L.D. for sheep, therefore, lies between 
100_ and 130 grams of the fresli plant. "\Yhen minced, this plant 
enuts a stroug smell of prussic acid, and after a while one feels 
difficul(v in breathing. 

. I nliolation E,rperi men t .-Fift~, grams of t lie fresh plant were 
mmced and vlaced in a crucible, which was put under a hell jar with 
two gumea-p1gs. These m1imnls showed laclirymation and symptoms 
of restlessness nn<l dyspnoea within two minutes after enclosure in 
the bell jar. .After ten minutes they were completely paralysed, 
and the respiration steadily decreased in frequency and~ depth, until 
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death within twenty minutes after the commencement of the experi-
ment. " 

Symptoms.-As the symptoms arnl post-mortem appearances of 
bietou poisoning C'ompletely coincide with the effects of prussic acid, 
it is superfluous to describe these in detail in all the animals
namely, guinea-pigs, rabbits, sheep, horses, arnl cattle-employed 
in these experimeuts. A hon;e drenched ·with 200 grams of the 
dried bietou ( equivalent to 1 kilogram of the fresh plaut) developed 
the following symptoms within half an hour: conti1rnal yawning, a 
reddish and subsequently a bluish discolouration of the visible 
mucous membranes, an accelerated and ,Yeak pulse, muscular 
tremors at different parts ,of the hody, especially affecting the 
pectoral and triceps n1,usdes, general weakness, staggering about 7 

clonic spasms, and a ve1·y prouounced dyspuoea. Three hours aiter 
dosage its condition improved, and after a further two hours only a 
general weakness was present. Complete recovery took place within 
a further eight hours. A heast drenched with 250 grams of dried 
hietou ( equivalent to 1,200 grnms of the fresh plant) showed "·ithin 
five minutes after dosage, in addition to the symptoms clesnihed in 
the horse, opisthotonos, hoven, and great distresR. * 

ANTlJ)OTAL ExP.EHlMENTS. 

Before describing: these experiments, it is esseutial to say a few 
words about " geilsiekte." There is no doubt that this term is, 
emplo~·ed for quite a number of different. diseases in sheep, esperially 
iu cases where suclden death occurR. Acute plant poisoning is very 
frequently called "geilsiekte " by farmers. In the drier parts of 
South Africa (Karroo), where spasmodic rains "·ith a subsequent 
luxu'tious growth of grnss occur, all(l where the blazing 1-;,un very 
frequeutly causeR the wiltin.3' of the green grass, the term '' geil
siekte " is applied almost without exception to prusHic acjcl poisoning, 
caused h_v the ingestion of wilted grnss. Experienced farmern main
tain tliat the (.i-m·ennnent '\Yirewonn Hemedy all(l Cooper's Powder 
are effective preventives of " µ:eilsiekte." In order to test this con
tention of the farmers, the undermeutionecl experiments were 
c011<lucted "·ith the following drugs: sulphur, pai·tly deh,vclrated 
CuS( )1 , as used in the Government '\Yirewonn Hemed,v, sodium 
arseuite, Govermnent '\Yireworm Hemedy, ancl Cooper's Pmnler, 
"·hich has a total sulphur-content of G8 per cent. 

s\..-PHOPIIYLs\.CTIC TRK\.T~fEXT. 

]hiecl hietou "·as utilized as the source of hvclrocvauic a<'icl, the 
)f.L.D. of sheep varied from 2;3 to 24 µ:rams. Sheep \yere employed 
111 tneHe experiments, and \Yere treated as folm,·.;: 

(o) Sulpliur. 

A sheep rereived 2 grams of the ordinary comme1·cial sulphur 
daily, for a period of seven clays, all(l 011 the eighth day it was dosed 
"·ith 2G grams of llried hietou. 

Hesults .-The animal showed very slight sYmptoms of dyspnoea, 
but recovered within a few hours. 

* Death occurred within half an hour after dosage. 
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(b) Pa1·tly dehydrated CuS04 (int;redient of Government ll'ireworm 
Reniedy). 

A sheep received 0.5 gram of above drug daily for a period of 
seven clays, and was drenched with 2G grams of bietou on the eighth 
rlay. 

Result .-Died witl1ill oue and a half hours after dosage. 
(c) Sodium arsenite (ingredient of Government 1Vireicorm· Remedy). 

A sheep received 0.125 gram of above drug daily for a period 
of seven clays, and was dosed with 2G grams of bietou on the eighth 
day. 

Hesult.~Died within three hours after dosage. 
(d) Government 1Firewonn Remedy. 

A sheep received 0.G25 gram of above drug claily for a period of 
seven clays and was drenched ,Yith 2G grams of bietou on the eighth 
dav. 

V Hesult.-Died within 45 minutes after dosage. 

(e) Cooper's Powder. 
A sheep, dosed with 0.5 grnm of +he above drug daily for a 

period of seven clays, died from arsenical poisoning during the night 
of the seventh day, so that the antidotal treatment could not he carried 
out. 

(/) Control sheev dosed with 2G grams of bietou d,ied wdhin 
quarter of an hour. 

Conclusion. 
Prophylactically sulphur seems to have a beneficial effect 

on prussic acicl poisoning, provided the dose of the latter 
is not too big and the correct dose of sulphur is given. 
Chemically this action of sulphur on hydrocyanic acid is easily 
explicable, namely, the innocuous compound sulphocyanic acid 
(HCXR) being forme<l. 

·B.-SIMULTANEOUS TREATMENT. 

In the following experiments the dry bietou and the drugs were 
mixed immediately before the sheep were drenchecl. 

(a) Sulphur. 
A sheep received 26 grams of bietou and 10 grams of sulphur. 
Result.-Remained healthy. 

(b) Partly dehydrated CuS04 (as 1.ued in Gove-rnment 1Fire1.corm 
Remedy). 

A sheep received 26 grams of bietou and 10 grams of above drug. 
Result.:-~nimal showed slight symptoms of dyspnoea and 

Tecovered w1tl11n two hours. 

(c) Sodium 01'.rnnite (used in Gove1·nment Wireworm Remedy). 
A sheep was clrenched with 26 grams of bietou and 0.125 gram 

of above drug. 
Result.-Animal died within one and a half hours after dosage. 

(d) Government lVirewo1·rn Remedy. 
A sheep was drenched with 26 grams of bietou and 0.625 gram 

of a hove drug. 
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Hesult.-Animal showe<l slight symptoms of dyspnoea, but 
recovered within a few hours. It will be note<l that in Experiment 
(a) the sheep which received the Government "\Yire,vorm Reme<ly 
dailv fo1, a period of seven days did not survive the same dose of 
hietou. 

(e) Cooper's Powder. 

A sheep was drenched with 26 grams of hietou and 2 grams of 
above drug. 

HesuZt.-Animal showed slight symptoms of dyspnoea, but 
recovered. 

(/) The control sheep dosed with 26 grams of hietou died within 
a quarter of an hour. 

Conclusion. 
Sodium arsenite does not prevent hydrocyanic acid poisoning, 

whereas in this experiment, at least, there is a distinct antidotal 
action in the case of sulphur, CuS(\, the Government "\Yire,vorm 
Remedy, and Cooper's Powder, that is, all the drugs containing 
sulphur. 

These experiments, as well as the effects of continual dosing with 
sulphur, are to he repeated 011 a larger scale. 

It was furthermore attempted to produce a chr011ic case of 
prussic acid poisoning, and for this purpose Sheep No. 18933 was 
dosed as follows : -

Ou 12 / 6 / 28 10 grams of dried hietou ; 
13 / 6 / 28 10 grams of dried hietou; 
14/6/28 10 grams of dried bietou; 
15 / 6 / 28 10 grams of dried hietou; 
16 / 6 /28 10 grams of dried hietou ; 
18 / 6 / 28 10 grams of dried hietou ; 
19 / G / 28 10 grams of dried bietou; 
20 / 6 / 28 15 grams of dried hietou; 
21 / 6 / 28 20 grams of dried bietou, showed symptoms of a 

stiff gait, but recovered; 
22 / 6 / 28 20 grams of bietou: dyspnoea and stiff gait; 
23 / G / 28 : 20 grams chied hietou: dyspnoea and stiff gait; 
24 / 6 / 28 : 20 grams of dried hietou: dyspnoea and stiff gait; 
25 / 6 / 28 : 25 grams of dried hietou : died within three hours. 

The microscopical examiHation of the organs of the sheep which 
,lied from hietou poisoning revealed haemorrhages in the lymph 
glands and a marked congestion of the spleen. 

As it is essential to know how long sulphur, after it had been 
dosed to a sheep, ,vill protect it from moderate doses of prussic acid, 
the following experiment "·as conducted : A sheep was dosed with 
15 grams of sulphur and received 28 grams of dried bietou the fol
lowing day, without any deleterious effects. "\Yhen this dose of bietou 
was repeated on the second day after the sulphur had heen adminis
tered, the animal succumbed to prussic acid poisoning. 

This point is of importance in the combat,ing of " geilsiekte " 
(wilted grass form), as far as licks are concerned. Front the above 
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experiment it is evident that the animals should receive small quan
tities of sulphur, at least three times a ·week, in order to prevent 
" geilsiekte." As it is a general practice amongst farmers in South 
Africa to allm-v sheep continual access to different kinds of licks, it 
is most practicable to mix the sulphur (½ lb. per 100 ,sheep) with 
these licks in times when " geilsiekte " is liable to occur. 

To,ric JJrinciple .-All the usual methods of isolation of the 
cyanogenetic glucosides ·were employed in the attempts to isolate the 
toxic principle of Dimm·photheca svectal,ilis. No results were 
obtained, as in each case the evaporated hot and cold extracts proved 
to be non-poisonous 011 subcutaneous injection into guinea-pigs. 

}Iost probably the hydrocyanic acid is present in the leaves in 
the form of a very unstable cyanogenetic glucosic1e, as the process 
of drying the leaves in the sun has no effect on the toxicity of the 
leaves, even after months of storage in an open vessel. Had the 
prussic acid been present as such, this would not have been the case. 

JJIJJOHPHOTHECA ZET"HERI, SAND. 

Synonym.-J akhalshos. 
Origin.-G. \Vhitehead, P.O. }leadm-vs, Bloemfontein. 
The picarte paper test revealed the presence of a large amount 

of prussic acid. 

A sheep, drenched ,vith 150 grams of the plant in the pre
flowering stage, developed typical symptoms of prussic acid poisoning 
·•within three minutes, and died within half an hour after dosage. 

EPALTES ELATA STEETZ. 
Orig,:n.-}Ir. 1leyer, Rietfontein, Bloemhof. 
A sheep received a kilogram of this plant. in the flowering stage 

on two successive days, without any deleterious effects. -

GEIGEHL-l SPECIES. 
T'ermecrsielde (Jiisbeksiek.te). 

lntroclu.ction.-A full account of "venneersiekte" caused bv 
(leigeria " passerinoides " is given by Du Toit in the 13th and 14tli 
I{eports of the Director of Veterinary Education and Research, 
pp. 107 -153. 

The information given below is based both on field observations 
and experiments carried out at the Onderstepoort laboratories. 
Recently the following Geigeria species were proved toxic: 

1. Geigeria asve1·a. 
2. Geigeria zeyheri. 
3. Geigeria species, Kational Herbarium No. 7891. This 

specimen subsequently proved to he Geigeria aspem. 
Origin.-(a) (}-eigeria aspem: (1) T. Xinham, Bosch koppies, 

Kroonstad, U.F.S.; (2) }Ir. De ,Vitt, Edenville, O.F.S., Railway 
Premises, Devon, Tvl.; (3) ])_ Sevenster, Dankbaar, Senekal, 0.F.S. 
(l/). Geigcria zeyh eri: Along the Railway line, Pretoria N oi·th. (c) 
Gez.geria sp. Xat. Herb. 7891: }Ir. Rautenbach, Potberg, Standerton. 

To,ric(ty .-There_ is a general belie£ amongst farmers that the 
sma.11 wlnte ,nH'm 111 the flowers of these plants is the cause of 
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" venneerziekte." This, however, is 11ot the case, as the pre
flowering stage is even more toxic than the :flowering stage; the 
toxicity of Geigeria aspera decreases on storage until complete disap
pearance after a month to six weeks. 

As far as our present knowledge concerning the Geigeria species 
o·oes Geigeria aspera is about three times as toxic as Geigeria zeyheri, 
;nd 'a hout twelve times as toxic as Geigen·a passerinoides. Three 
hundred grams of Geigeria asvera in the pre-flowering stage causes 
death in a sheep within 40 hours after dosage, aft.er the animal had 
developed the typical symptoms of " venneersiekte." 

Another point of interest is the seasonal vaTiation in the toxicity 
of Geigeria zeylim·i. The tests, ,vhich were canied out at intervals 
of 14 days, covere<l a period of 14 months (December, 1927, to end 
of January, 1928). 

This plant was found to he very toxic to sheep during December, 
1927, and ,Januar:v, 1928. Towanls the end of ,January heavy rains 
fell at Unden,tepoort, and the toxicity of the plant .was found to have 
disappeared from the middle of February, 1928. It was found 
impossible to kill sheep during the period FebTuaTy to September, 
1928, with Geigeria zeylien: growing along the Railway line at 
Pretoria North. From the beginuing of Oct.oher, 1928, 900 grams 
(the usual lethal dose) again killed sheep. 

To.ric Prindple( s) .-Various attempts employing the usual 
metliorls of isolation have met with no success. 

S.11 mptoms .-Acconling to observations in the field and experi
mental results at 0]]{1erstepoort, it is proposed to divide " venneer
siekte " into four different forms, namely: (a) the vomiting form, 
(b) the form in vd1ich bloating is the outstanding feature, (c) the 
stiff form, and (d) the paralytic form. An animal may, of course, 
suffer from 01ie or more of the above forms. 13oer goats seem to be 
more susceptible to the paralytic form than sheep. One often finds 
these animals lying down and unable to Tise on account of paralysis 
of the hindquarters. 

It. may happeu that sheep an<l goats clie suddenly after the 
ingestiou of big quantities of the " verrneerbossies," hut the usual 
course taken by the disease is chronic vomiting and diarrhoea caused 
by the constaut irritation of the gastro-intestinal tract. The affected 
animabi lose in coll(lition arnl ultimately die from exhaustion. 

])ogs arn1 pigs could not he killed with Ge1:ger1:a aspera, as they 
vomited within five minutes after dosage, thus expelling the plant 
before the toxin could he absorbed. 

Jt1·croscop£cal Path olo.r;ical A_ natmnfral D1:a.r;nosis .-Fatty 
changes in the liver alHl myocard, aud a marked haemorrhagic 
lymphadeni6s. 

GlVAPI!AT.JUM LUTEO-ALBUJI/ L. 

Synonyms .-Hoerkruid, Cud weed. 
Origin .-Governmeut Yeterinary Officer, Kokstad. 
50 grams of the plaut in the flowering stage had no effect on 

rabbits. -
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HELICHHrsuJ1 SPECIES, rRoBxHLY H. KRA_ussn. 
Origin.-C. E. Jones, Tarporley, P.O. Baroda, Cradock. 
350 grams of the dry plant in the flowering stage had 110 effect 

on a sheep. 

INULA GRA FEOLKVS L. 

Synonyms.-Khaki-bush. Khaki-weed. 
Origi11·.-\Vellingto11. 
A rahhit, closed with 50 grams of the dry plant in the flmveriug 

stage, died on the sixth day after dosage from pneumonia and 
pleuritis. 

~Vi !)OU ELLA A.YOJ!ALA STEETl. 
Origin.-'J.Ir. \Vylie, Sonderwater, Premier 'J.Iine, Pretoria. 
500 grams of the fresh plant in the flmvering stage had no 

deleterious e:ffecb,; 011 a sheep . 

. YIJJOHEJJ~A- RESEDAEFOUA_ D.C. 
Orig1:n.-C. E. Jones, Tarporley, P .U. Baroda, Cradock. 
( )uly two small specimens of this plant were sent in so that no 

tests could be canied out. Fannen, hold the opinion that it ea uses 
staggers in horses. 

PEXTlL-1 ()LOJJJ FEHA. 
Synonym .-Ntiukkrui<l. 

Ori,r;in .-.T. ~I. Dames, Leeuwfontein, 'J.l urrayshurg, Cape. 
This plant is irnspected of causing euzootic ieterus in sheep, but 

110 symptoms developed in sheep drenched with 300 grams of the dry 
plant in the flowering stage. 

PTEJWXL4 PALLE.VS L.F. 
Synonyms.-\Vitgathossie, withossie, scholtzhossie, aasvoelhos. 

Ori,qin.-(l) ,v. A. O'f.;hea, Senior Sheep Inspector, Calvinia, 
C.P.; (2) ,J. van 1/,yl, Vauzylsdamme, LadiRmith, C.P. 

It frequently happens that stock, newly intro<luced into areas 
·where this plant grows, partake of it with fatal results. 

Henning fe<l this plant with fatal results to 8heep at Urahams
town. At Understepoort a sheep, drenched "·ith 300 granu; of the 
ahove dr;v plant in the flowering stage, died suddeul~· after 30 hours 
without having shown any conspicuous symptoms. 

Post-mortem Appeomnces.-'J.larked general cyunosis: hydro
peritoneum arnl hydrothorax, the fluid having an intense yellowish 
colour: numerous suhernlocanlial haemonhages in left Yenhicle; 
slight h;vperaemia of lungs; marked Yenous hyperaemia an<l degenera
tion of ~iver; oeclematous swelliug of peripmtal, rehophnryugeul, and 
submax1llary l~·mph glands; haemonhages; haemonchosis. 

SCHISTOSTOPl!JUJI CHATAEGIFOLIUJI FE~zL. 

Origin.-'J.lr. W,..ylie, Souderwater, l}remier )line, Pretoric1. 
200 grams of the above plant iu the flowering stage had no effect 

on sheep. 
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SENECIO ANGUSTIFOLIA, 1Vn,LD. 
Ori,r;in.-C. E. ,Ternes, rrarporley, P.O. Baroda, Cradock. 
( lnl:v two small specimens were forvrnrded to Onderstepoort, ·with 

the remark that the plaut is suspected of causing staggers in horses. 

SKrIWIO FHE.lJO~YTI. 
This plant, according to Dr. L. van Es, F niversity of N ehraska, 

College of Agriculture, Lincoln, causes a disease in horses closely 
conesponding to " dunsiekte " in South Africa. Feeding experi
ments were canie<l out at the above University. 

SE.YRC:10 L4TIFOJ.,IUS 1>.C. 
Synonyms .-l)ou' s cabbage, )folteno-disease plant. 

Ori,qZ:n .-J. C. )lossop, Cli:ffdale, Hlohane, Vryhei<l, X atal. 
To.ric Principle.-H. E. ,Yatt (1909) isolated two alkaloids, 

senecifoline and se11ecifolidine, from the above plant. 
Symptoms. 

Slieep.-A sheep, receiving 5 grams of <lry ground Senecio daily, 
showe(l a contimwu8 loss iu condition until death on the i;.;ixteenth 
day after the commencement of the experiment. The total quantity 
of plant drenched "·as 80 grams. 

Another sheep, receiving 10 grams daily, died on the eleventh 
day after a total dosage of 111 grams of dry Senecio. rrhe only 
symptom noticed was d:vspnoea. The )I.L.D. of the fresh plant 
for sheep is approximately 450 grams. 

l>ost-mortem Appearances in Slieev.-rrhe follmving leisons were 
present :-General cyanosis, slight general icterus, markecl hydro
peritoneum, hydrothorax, subepican1ial and subendocardial 
haemorrhages, oedema and hyperaemia of the lungs, a marked acute 
parenchymatous hepatitis with prnnounced pigmentation of the 
liver, a pronounced acute catarrhal cholecystitis, a pronounced 
gelatinous infiltration of the folds of the a bomasum, an acute catarr
hal cluoclenitis, haemonhages in retrnphar:rngeal and suhmaxillary 
lymph glands, oe<1ematous swelling of the bronchial and mediastinal 
lymph glands. 

I I ors es .-A horse was drenched as follmvs: -
12/11/28: :mo grams of dry Senecio latifolius. 
14 / 11 / 28: 100 grams of f1ry Senecio latifolius. 
15 / ll / 28: 250 grams of dry Senecio latifoli11s. 

Animal losing in oondition, showing slight icterus and 
inappetence. In the course of the next three days the icterus became 
more intense. 

19 / 11 / 28: 250 grams of Senecio. 
Animal very pathetic, standing with the head in the corner 

of the box and wjth closecl eyes. Signs of colic developed, pulse ·weak 
hut not accelerated, respiration labourn<1, intense icterus. 

20 / _11 /28: Animal died at 1 a.m. under symptoms of C'omplete 
unconsc10usness. 

J>ost-mortem AJJJJetll'llJ/ces.-A pronounced general icterus, 
marked hydroperitoneum, subepican1ial and subendocanlial haemorr
hages, a marked acute parenehymatous hepatitis with necrosis and 
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partial cirrhosis, pancreas showed haemorrhages and a marked 
yellovi'ish gelatinous infiltration, haemoglobinuria, acute catarrhal 
gastro-enteritis with blood transfusion into lumen of stomach and 
colon, pronounced gelatinous infiltration of submucosa of caecum 
and perirectal tissues. 

Cattle.-A one-year-old beast received the following quantities 
of Senecio latifolius : -

7 / H /28: 30 grams. 
8/11/28: 30 grams. 
9 / ll /28: 30 grams. 

12 / 11 / 28: 250 grams. 
13 / 11 / 28: Inappetence, apathetic, lying do·wn and unwilling 

to rise; when urged, it rose leaning against wall of box, frequent 
straining without passing any faeces, pulse 128, respiration 80. 

14 / ll; 28: Stahle floor covered ·with blood and animal ,vas still 
bleeding from left nostril, frequent straining, points of horns shmved 
evidence of pushing, temperature 102.3° F ., animal made attempts 
to rise hut was unable, groaning. Animal died at 1.30 p.m. 

I'ost-mo1·tem Appearances.-Anaemia; multiple haemorrhages 
in subserosal, subpleural, intermuscular, peritrachael, perioesopha
geal, and subcutaneous tissues; acute parenchymatous hepatitis with 
partial cirrhosis; a very marked acute catarrhal cholecystitis "·ith 
extravasation into the wall, which showed a pronounced infiltration 
with a yellowish gelatinous substance; gall mixe(l with blood; tumor 
splenis, ,Yith numerous suhcapsular haemorrhages; impaction of 
omasum; gelatinous oedema of folds of abomasum ,Yith haemorr
hages in mucosa; acute catarrhal duodenitiR and jejunitis; blood 
hansfusions into lumen of caecum and colon; perirectal tiRsues 
markedly infiltrated with a yellowish gelatinous material. 

8ENECIO PUBIGERUS, LINN. 

Origin.-).fr. Parkin, Lecturer in Veterinary Science, Elsenburg 
Agricultural College. 

Only one specimen was received at Onderntepoort, with the 
remark that this plant is suspected of causing cirrhosis of the liver 
in mules. 

SENECIO FEl\TOSUS. 
Ori.r;in.-(1) Corner of Lawley and Schoeman Streets, Pretoria; 

(2) Hammanskraal. 
Two sheep, receiving 200 grams and a kilogram respectively of 

the fresh plant in the flowering stage, developed no symptoms; also 
a rabbit receivecl 30 grams with negatiYe results. 

TACJ-ETES JJDVUTA L. 

Synanyms.-Khakihush, ::'.\Iexican marigold. 

(h£,qin.-Mr. Hains, Union Fann, Pyramids. 
A sheep received 700 grams of the fresh plant in the flowering 

stage, with negative result. 
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CRASSULACE .. \.E. 

COTYJ~EDON ORJJICULA.TA L. 

Synony1ns.-Honde-oor, vark-oor, pig's ear, kouterie. 
Origin.-(1) ::Magaliesberg, Pr-etoria North; (2) P. L. le Rou:x. 

Pokkraal, ,v orcester; (3) L. J. )fatthee, Zeekoeriver, Humansdorp. 
Syniptonu1.-These were described by Henning in the 11th and 

12th Reports of the Director of Veterinary Education and Research. 
The specimens from Worcester and H umansdorp proved to he 

toxic to sheep and goats. 
To,i)icity.-Comparative tests of the toxicity of Cotyledon 

orhiculata, growing in the l\fagaliesberg and in the poison gardeu 
at Onderstepoort, showed that the former specimens were three times 
as toxic as those growing in the heavy clay soil in the poison garden. 
This formed the basis of the following experiment. A specimen 
was brought from the Magaliesherg, arnl the subcutaneous ~f.L.D. 
per 500 gram guinea--pig ascertained. This specimen "·as then cut in 
half, one of which ,Yas planted in sandy soil and the other in heavy 
day soil in the poison garden. They "·ere watered once a week. 
Five and a half months after the transplantation they were retested. 
and it m1s found that the sand:v soil part of the plant had lost half 
of its toxicit:v, whereas the day soil part had doubled ifa. toxieity. 
( )n min('ing the two plants, it "·as, hmYever, found that the sandy 
soil specimen had a greater water-('ontent than the day soil specimen. 

It was ascertained that the young' leaves, middle-sized leaves, 
and olfl leaves are approximately equally toxic and that the flower:-; 
are twi('e as toxic as the leaves; and, huthenuore, that the process of 
slicing and desiccation in the sun has no effect on the toxicity of 
the leaves. 

C(JTJ?LEJJO.V PAPILLJ __ HJS. 

( hiuin.-(hahamstovn1. 
~l sheep received 900 grams of above plant (buds, flowers, and 

leaves) in the flowering stage without any deleterious effects. 

COJTLEJ)()X FEXTHICOSA llun~r. 
Sy11011ym.-K enta. 

Origin.-.J. ,-v. van Ileushurg, Scheepersdrift, Uniondale Hoad, 
Cape. 

The above specimen proved to be extremely toxic on subcu
taneous injection of the evaporated 8(; per cent: alcoholic extract 
into gninea--pigs. 

EBENACEAE. 
ROYE1.VA LUCIDA L. 

Sy11011yms.-Swarthas, hla<'khark, wild coffee 
( Jri,qin.-,T. Laing, Hlaekwoorls, Seymour, C.P. 
This plant is eaten by sheep during the winter mouths, or dry 

seasons, aiHl is suspected of being poisonous. A sheep, drenched 
with 200 grams of the dry leaves and benies, rernaiue,1 completely 
healthy. 
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EUPHORBIACEAE. 
E[/PTIORJ]JA E~LIPTICA. Tun. 

Ori,qin.-L . . T. )Iatthee, Zeekoeriver, Hurnansdorp. 
The quantity fonrnnled was too small to allow of any test being 

carried out. It is suspected of having mused deaths in sheep. 

El'PHOilBIA RPECIES Pnon.rnLY E. J!UHICA.TA. Tirn. 
Origin.-L. ,T. :Matthee, Zeekoeriver, Humansdorp. 
300 grams of the fresh plant had no effect on a sheep. 

EUPIIORJJIA J>l~JJESCE.YS. 

() ri,qin.-George. 
The Govenuuent Veterirnll'.\' Offil'er repmts that the ahove plant 

causes constipation and nareosi:-, ,vhen eaten by stock not accustomed 
to it, hnt feeding experiments carried out at the Allerton Veterinary 
Laboratory, Pietermaritzlmrg, from the 7th-11th July, UJ24, were 
ue,u·ative. 

ECTHON/JIA VUJ., rI.YATA. iLrnL. 
Synonyms .-Voetangel, pincushion. 

Oripin.-L. )Ioreland, Redstones, Klip River, Natal. 
Five hurnhed grams of the fresh plant ha<l no effeds on a sheep. 

EU JJHORJJIA RHOJfJJIFOLJA .. 
Origin.-J. Adams, "\Varre11ton. 
Only a small specimen was forwal'<lecl. Farmers in the Carnar

von and "\Villiston districts maintain that this plant muses urmary 
trouble in goats. 

HU JJJJORJJJA TIUI.\'C_:,-lTA .. 
Synonym .-Vingerpol. 

Or(cp·n.-iir. Van Kjekerk, Vogelfonteiu, Bethlehem, (LF.S. 
Only a small specimen of this plant was forwanled, with the 

remark that it is suspected to have caused deaths in lambs. 

RlCl.YlTS COJJJJ[I;_YJS L. 
Synonym-Castor-oil plant. 

Ori.,;in .-Onclerstepoort poison garden. 
A rabbit, dosed with 45 grams of the green fruit in its youngesl 

stage of development, shmrncl a profuse <liarrhoea ,vithin two hours, 
and died in a state of complete exhaustion withjn seven hours after 
dosage. 

Post-mortem Appeamnces.-An acute haemorrhagic gastro
enteritis; heart markedly dilated arnl filled with coagulated blood 
niasses. 

GILUIINAE . 
• A FE.Yi! S._'1.TIL4 

()Ioulde<l Oats.) 
1'wo hundred grams of badly moulded oats were drenched to 

sheep with negative results. 
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CYlVODOJ' JJHAJJLEYI. 
Specimens of this grass grmYing on lawns at Onderstepoort were 

found to contain large amounts of prussic acid, eYen as early as 
G.30 in the morning in mid-summer. Habbits dosed ,vith quantities 
up to 100 grams of this grass showed 110 symptoms of poisoning, due to 
the fact that most of the prussic aci<l escaped during the process of 
n11nc111g. 

UJUUJJ TEMULEl\7TUJJ L. 
S.1J1Wnyms.-Drabok, cheat, bearded clanel. 

Origin.-(l) Riversdale; (2) )I. Kennedy, Drew, C.P.; (3) 
P. L. le Roux, Pok kraal, W on·ester. 

(Juite frequently farmers have suspected these seeds to have 
caused symvtoms and death in hornes. 

Rabbits are exceedingly fond of these seeds, ancl lun~e ingested 
as much as '.200 grams per day, without any deleterious effects. 

The specimens tested, howeYer, consisted of healthy seeds, where
as it is held that only fungus-infested seeds cause symptoms of 
poisouiug alHl cleat h. The hrngm, iR known as Encloconidium 
temulentum, and the toxic IH'inciple as picrotoxin. 

If ,:\J .< )HHlf ~.\(} lJ).ACE.AE. 

G-F.Y.YERA PEHJ>f~'.YSA, LmN. 

Synonym.-\\"'ilcle ramenas. 

Oriqin .-A. G. Uoliertson, }Iaqualiie, Amersfoort, Transvaal. 
:E~rnctions of the roots of this plant am used hy farmers and 

natiYes to expel the retainecl afterhirt h . 
.A sheep drenched with 700 gnuns of the freRh roots cleYeloped 

no symptoms of poisoning. 

!RID.ACE.A E. 
l!OJ!ERIA_ PAJ_JJJ)A_, Ruom. 

Sy1w11 .If ms.-TransYaal yellow tulip, TransYaal geel tulp. 
(hi.(Jin.-(1) L .. )Iatthee, ZeekoeriYer, Humans<lorp; (2) )Ial

colm Thonolcl, Coalhrook Siding, Ennelo. 
In Rheep 700 grams of this tulip in the fimrnring stage caused 

typic·al tulip symptoms and death within hrn hourn after dosage. 

JJOHAK4_ JJf)fXSTACllL4, Kim. 
Synonyms.-Cape hlue tulip, Kaapse blou tulp. 

nri,r;in .-Loerie Station, near Humam;dorp. 
Two hundred ai1<l fifty gram8 in the fimyeriug stage caused 

typical tulip symptoms, and death in sheep ,Yithin ten hours after 
drenching. 

MOJUEA Slj'TA_CJ~'A, KER. 

Synonyms.-Blou tulp, hlue tulip. 
() l'i,r;in .-Chalrnmstown. 
Hahhits, dosed with quantities up to 40 grams of the above 

plant in the fimYering stage, deYeloped no symptoms of poisoning. 
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Jf ORAEA SPA TJJACEA, KEIL 

Synonyms.-Nokha, Cape blue tuhp. 
Origin.-(1) Jeffrey's Bay Station; (2) Queensto-,rn. 
Four hundred grams of the dry plant in the flowering stage 

killed a sheep within ten hours, whereas 80 grams killed rabb{ts 
within l¼ hours after dosage. 

LEGU~IINOSAE. 
CA.VAVAJ,IA ENSIPORMIS. 

. The green beans of the above plant were sent iu to Omlerstepoort. 
with the request to test their effects ou animals. Rahhits ingested 
u,p to 400 grams of the green husks and beans mixed ·with bread 
within a period of four days, without any deleterious effects. 

_ _A beast ingested 3½ lh. of the beans and husks during a period 
of six days, without developing any symptoms of ill-heaHh. 

CASSIA OJJOFATA, CoLLAn. 

Synonym.-"\VildRenna. 
()rigin.-}lr. )leyer, Rietfontein, Illoemhof. 
Previous feeding' tests proved this plant to be poisonous to stoek,. 

·whereas 500 grams of the dry plant in the flowering stage drenched 
to sheep at Onderstepoort proved to he inno('uous. 

L12VCHOC.4RfiTS C~4PA __ SSA, RoLFE. 

Syr1onym.-JJ olana. 
Origin.-Lusaka, Northern Hhodesia. 
X atives use this plant as a remedy for snake-bite. A rabbit 

dosed with 30 grams of the dry leaves developed no symptoms of 
po1somng. 

J,OTOiV(XVIS INHU.1UCRA1\4, BENTH. 

Or(qin.-P. L. le Roux, Pokkraal, "\Vorcester. 
Iu the fresh state this plant containR a large amount of pn1ssic 

acid. 150 grams of the plant in a half-dry state caused marked 
symptoms of hydrocyanic acid poisoning and diarrhoea, the animal 
recovering after a period of three days. There is, however, uo doubt 
that in the fresh state much smaller quautitieti of the plant will 
cause death iu sheep, as during the process of desiccation a large 
amount of HCX is emitte<l. 

STIZOLOIJ!UJJ DEERI.YGIA1YUJJ. 
The green beans ·were fonYarded by the Division of Botany, 

Pretoria, with the re<1uest to test their effects on animals. 
The beans and husks were minced and mixed ,Yith bread and 

fed to two rabbits. rrhey ingested 3GO grams of the beans and 
husks during a period of four days, without any deleterious effects. 

STIZOU>JJlUJJ PRCRIE1YS. 
Synony111.-Yelvet bean. 

These beaus were also forwarded by the Division of Botany with 
the above request. 

During a period of 19 days a beast ingested 10½ lb. of beans 
and husks ·without any deleterious effects. 
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FIG.NA FE~YILLA.TA .. 
Synonym.-Cowpea. 

{ hiuin.-Bokshurg. 

D. G. STEYN. 

This plant "\Yas suspected to having caused severe symptoms in 
calves. 

A sheep, drenched ,Yith 400 grams of the fresh plant in the 
pre-flowering stage, developed no symptoms of ill-health. 

I,II,IACEAE. 
ASPARAGUS JJEJ)EOLOJDES, rl'nuxB. 

Synonym.-Cape smilax. 
Ori,(Jin.-H umansdorp. 
Four hundred grams of fresh plant in the flowering stage had 

110 deleterious effect on a sheep. 

JJCLHINE ;lSPHODEU)IJJES (L) RoDI & ScnrTT. 
Synonyms.-"\Vilde kapiva, geel kattestert. 

{h-i.r;in.-11
• Xinham, Ilm;chkoppies, Kroonstad. 

A sheep, drenched with 400 grams of fresh rnots, leaves, and 
fimrnrs, developed no symptoms of ill-health. 

OH.rITHOGAJ[Jl AU HA.~YTJACU111. 
Synonyms.-Yellow chiukerinchee. 

Ori.r;in.-P. L. le Roux, I>okkraal, \Vorcester. 
A rabbit dosed 1\·ith 40 grams of the fresh plant in the flowering 

stage remained healthy. 

OKYITHOOALl7Jl CAUlJA.TUJI, AIT. 
Ori.qin.-L. l. 11atthee, Zeekoeriver, Humansdorp . 
. .A sheep received 700 grams of the fresh plant in the flowering 

stage 011 eaeh of two successive days, without slHnYiug any symptoms 
of ill-health. 

OH.YITHOGA.LUJ[ ECI{LONJI. 
Origin.-(!) Grahamstown; (2) Port Elizabeth. 
A rabbit, dreu('hed ,Yith a5 grams of fresh leaves and bulbs, 

developed no symptoms of ill-health. 

ORN ITHOGALUill LA.CTEUM. 
Sy11onym.-Chinkeriuchee. 

Ori.r;in .-P. L. le Roux, Pokkraa l, "\Yorcester. 
Symptoms.-A sheep, drenched with 900 grams of the fresh 

plant in the flowering stage, <levelope<l symptoms of poisoning ou 
the second day after dosage. It showed a profuse fluid diarrhoea, 
accelerated pulse and respiration, temperature 104.G0 Ii'. The 
animal stagg-ere<l ahout in the bo:.x, frequently supportiug itself 
ngajust the wall. 'l1here was severe abdominal paiu. EYeJltually 
the animal died in a state of complete exhaustion. 

Post-nwl'teni A.ppeara11ces.-Genernl cyauosis, subepicardial and 
s11.bernlocnnlial haemonhag-es, markecl hyperaemia and oedema of 
the lungs, pronouuc:ecl hyperaemia of the spleen, au acute catarrhal 
gastrn-euteri tis. 
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SCILJ~A COOPER!, Home 
Ori.r;1:n.-Heidelberg, Transvaal. 
Rabbits, dosed ·with 75 grams, and sheep with 250 grams 0£ the 

fresh leaves, flowers, and bulbs, developed no symptoms of poisoning. 

SCif~L4 RIGIDIFOLIA, KuNTII. 

S,1J1wnym.-Wild squill. 
Ori_qin.-llloemfontein. 
Fifty grams of the fresh plant in the flowering stage had no 

effect on rabbits. 

URULVEA JJURI01,,'J, Ruorn. 

Syno11 lflll .-rrransvaal slaugkop. 
( >ri_r;in .--(hahamstown. 
Symptoms.-Pive hundred grams of the fresh bulb (plant being 

in the budding stage) <'aused death in Hheep within 12 hours after 
drenching. The symptoms set in ·with laboured breathing, diuresis, 
and bloating. The condition grew serious within a few hours. The 
pulse became extremely accelerated and weak, cyanosis and a profuse 
fluid diarrhoea ·were present.. 

Post-modem :-iym1Jto111.~.-General cyauosis, numerous haemorr
hages in subcutaneous tissues; marked hyperaemia and oedema of 
the lungs with numerous haemorrhages in the sulnnucosa of the 
trachea; marked haemorrhagic swelling of the retropharyngeal sub
maxillary, bronchial, and mediastinal lymph glands; and an acute 
catarrhal duodenitis arnl jejunitis. 

LOUANIACEAE. 
STRT'CHXOS HEN1VINGSJI, GILG. 

Synonyms.-Hardepeer, hard peal'. 
0 rigin .-Transkei. 
Symptoms.-Hahhits dosed with 50 grams of the dried bark 

collected in August, 1928, developed typical symptoms of strychnine 
poisoning, and died within 15 minutes after dosage. The post-mor
tem ,Yas completely negative. 

STRT'CH.YOS ;JJITIS. 
Origin .-1\·anskei. 
Fift,Y grams of the dried hark had no effect on rabbits. 

)IELIACEAE. 
MEUA ,_4_ZE1JA.1UC fl, LINN. 

Synonyms.-China tree, Chines~ umh1:ella tree, china berry, Pride 
of l1Hha, Serrng. 

(hi.(Ji11.-The experiments "·ere carried out with berries collected 
from trees growing at ( )uderstepoort, although specimens from other 
pa1·ts of South Ahi<'a all prove(l to he toxie. 

A full report on the toxicity of the8e berries is appearing in the 
next number of the Transactions of the Royu1 Society uf South 
Africa (Steyn and Rindl). 

The inconclusive nature of the reconled evidence formed the basis 
of these experiments. 
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Rabbits. 
Symptoms.-The )I.L.D. of the dry berries varied from 4 to 

6 grams per kilogram body wejght. Excitement and subsequent 
JJaralysis and diarrhoea were the most outstanding symptoms in these 
animals. 

Post-mortem Appeamnccs.-11he blood coagulated very gradually 
and "·as of an intense dark red colour, and an acute catarrhal or 
haemonhagic gasho-enteritis. 

JJi,rds. 

Four museovi ducks were force-fed daily with 30 grams of the 
fruit for three days, without developing any symptoms of poisoning. 

Two fowls force-fed daily with 50 grams of the fruit for a 
period of three days developed symptoms from ihe third day after 
the commencement of the experiment. The birds were very apathetic 
and showed profuse greenish dianhoea. In the course of two days 
they became very weak, tumbling about until they were unable to 
Tise. It was apparent that they were paraly8ed before death, ,Yhieh 
occurred from six to eight <lays after the commencement of the 
experiment. 

Post-mortem Appeaurnces.-An acute eatanhal ingluvitis and 
gastro-en teri tis. 

Do_<JS. 

As these henies ,vere vomited almost inune<liatelv after dosage, 
it was impossible to kill dogs with the berries. " 

Sheep. 
J ◄:ight hull(hed gra1m, of the dry benies eau:,;;ed symptoms to 

start within three hours after dosage. The most outstanding symp
toms were excitement, later on apathy, cyanosis, ,yeak pulse, and 
laboured respiration. Death took place "·ithin 18 houl'S after dosage. 

Post-mortem Appeamnces.-G-eneral cyanosis, blood intense dark 
red and coagulated very slowly; the subcutaneous hlood-vessels, 
especially those of the front lprn1·ters, were mai·kedly injected with 
blood; fatty degeneration of the liver; tumor spienis; a marked 
general swelling of all the lymph glands, and a pronounced acute 
catarrhal a bomasitis and enteritis. 

Goats. 

(Juantities up to 400 gra1rn; had no effect ou goats, whereas 800 
grams caused symptoms with reeovery ,Yithiu three days. A kilogram 
of the dry <hnpes cau:-;ed nisilessness, clonic spasms of the diaphrilgm, 
great distress, d:vsp11oea, a weak arnl fat pulse, hoveu arn1 paralysis . 
..As the paralysis, "·hich was most marked in the hindqua1ten,, per
sisted for several days, the animal was killed for post-mortem 
purposes. 

J>ost-11wde1n A..1,pearanceH.-Dilatation of the right ventriele, a 
bilateral purulent conjunctivitis, a fihrinous pleuritis, hroncho
Jmeumonin, oedema of the mn<·ous memhrane of the abomasum, 
Stilesia hepatica ,Yith cinhosi:-; of the live1·, and an ahnonnal amount 
of fluid in the spinal canal. 
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Pi.(JS. 
The )I.L.D. per 75-kilogram pig varied from 150 to 200 grams 

of (lr_v berries. 

In pigs the following· symptoms appeared :--Restlessness, 
vomiting, d_vspnoea, c;\·anosis, and a weak and accelerated pulse, the 
animals d.,·ing within 2{ hours after dosage in a state of convulsions 
and suffocation. 

Post-mortem Appearon<·<'s.-Cyanosis; Rtomaeh markedly dis
tended ·with gas, and hyperaemia of the mucosa; <-ongestion of the 
liver. 

Jlieroscopical Patlwlo/jical A .. natom£ml lJiagnosis.-Fatty 
degeneration and hyperaemia of the liver and kidneys, and degenera
tion of the sciatic uern (goat). 

81:'"~HU.RY. 

1. Pigs, sheep, goafa, ra hbits and guinea-pigs are susceptible 
to S;\'l'lllg'H hel'l';\' poisoning, pigs being most susceptible, arnl goats 
less so than sheep. · 

2. )Iuscovi dn<"ks <·ould not he killecl ,Yiih rnlativel.Y high doses 
of henies, wlierea8 fowlR succumbe(l to closes of 150 grams, force-fed 
<luring a period of three days. 

3. DogR vomited before the poison coulcl he absmhed and con
sec1uentl_v showed no s.nnptoms of poisoning. 

4. The most outstanding symptoms prnducecl hy the berries 
are excitement, paralysis, and narcosis, death o(·cuning through 
suffocation. 

5. 'l1he toxin is seated in the epicarp only. 
G. The toxin is thennostahle and soluble in ah-ohol, ether, and 

chlornform. The toxin is not of the nature of alkaloids, tox
allrnmi11s, or glucosides, a1Hl most probably helollgs to the indefillite 
grnup known as " hitter principles." 

)f m ,IAX'rHACK .. .\E. 

Jn'/JdJ'TJflcS ('()JJOSUS, X.UIL. 

Syon n y ms .-Kriudjie-rner-my-niet, truitjie-rner-rny-niet. 

Ori.(Jin .-B . .T. LO( )TS, Brewershoek, Britstown, C.P. 
S1;111JJto111s.-.A sheep,drenched with 80 grams of dry leaves, 

flower~. arnl young fruits, developed symptoms of poisonillg within 
three hours. The most outstanding symptoms were dyspnoea, 
cvaiwsi:--. hoveu, mHl an accelernte<l and weak pulse: death occuning 
":ithin four and a half hours after dosage. 

JJosf-morfc m Appeata11 crs .-N light hydropericar,lium, prn-
uounc-ell hn)eraemia and slight oedema of the lungs, suhepieanlial 
lrnemonhages, hyperaemia of the liver alld kidneys; subcutaneous 
hloo<l-vessels marke,lly injedecl, general l';\·anosis, rumen markeclly 
distended with ga:--, and a marke,l a<'ute haemonhagic duodenitis 
a1Hl jejunitis. 
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JI EJJA1YTlllJS JJAJOR, LINN. 

Synany111s.-Kruidjie-roer-m,v-niet, truitjie-roer-my-niet. 
Origin.-(1) :Mr. Deschamp, Alve Hich, H umansdorp; (2) P. L. 

1e Houx, Pokkraal, vVorcester. 
Symptoms.-A hundred grams of the fresh plant in the pre

flowering stage caused symptoms within three hours. rrhe animal 
showed grnat distress, profuse urination, oedema of the lungs, 
laboured breathing and an accelerated pulse, and died during the 
following night. 400 grams of the fresh plant caused death ·within 
:four hours. Storage eauses uo decrease in the toxicity of this plant, 
as it still proved to be toxic 1G months after collection. 

JJost-nwrteni Appearances.-Pronounced general cyanosis, in
jection of the sub(·utaneous blood-vessels, marked hyperaemia and 
slight oedema of the lungs; hyperaemia of the liver, marked 
haemorrhagic swelling of the bronchial, mediastinal, retropharyn
geal, and submaxillary lymph glands; numerous haemonhages in 
muco8a of abomasnrn; and an acute catarrhal enteritis. 

Jiiaoscopical Pathological A._natomical lha,qnosis: -Extensive 
fatty degeneration of liver, hyperaemia of liver and kidney, and a 
marked haemorrhagic lymphadenitis. 

P ASSIFLORACEAR. 

AJJElVJA_ SPECIES, iVATIO~VAL HERBARIUJI Xo. 7611. 

Ori_g,in.-:Mayferu, Eastern rrransvaal. 
Symptoms.-Sixty grams of the bulb caused dyspuoea and 

paral~'sis within frrn minutes after drenching. Fibrillary contrac
tions of all the muscles of the body were seen, these persisted even 
up to five minutes after death, which occuned within ten minutes 
after dosage. 

Post-morten1 Appearances .-General cyauosis, marked hyper
aemia of the lungs, pronounced hyperaemia of the liver, and heart 
in diastole. 

AJJgXJA .. GL4UCA. 
Ori,qin.-Growing in a tin on the Yeranda of the Chemistry 

Building, Onderstepoort. 
~l1he leaves "'el'e found to co11tain a large amount of hydrocyanic 

acid. One Jnm<hed grams of the fresh leaves dosed to rabbits had 
no effect on these animals. Un mineing the leaves, a strong smell of 
prussic acid is emitte<l, and the negative results may be aseribed to 
the escape of a large amount of the prussic acid. 

I>OHTULACACEAE. 

ANACAJJPSEHIJS TRLgTlf lASTRU.M D.C. 
Origin.-P. L. le Roux, l>okkraal, "\Vorcester. 
A sheep, drenched with 250 grams of the fresh plant rn the 

flmYering stage, had no ill-effects. 
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RAKUKCrLACKAE. 

RA;VC;YCf'LFS PCJJESCKYS, Tm~xB. 

Synony m.-Kankerblaar. 
Origin.-(l) Veterinary Research Laboratory, N ooitgedaeht_ 

Ermelo; (2) Banks of the Aapies River, Onderstepoort. 
~Ir. Le Roux, Veterinary Research Officer, ( )nderstepoort, was 

the first to prove this plant toxic to sheep at X ooitgedacht, Ermelo. 
The undermentioned experiments at Onderstepoort confirmed his 
findings. 

Symptoms.-Three hundred and thirty grams of the fresh plant 
in the pre-flowering stage causecl restlessness, hoYen, an accelerated 
pulse, diuresis, and frequent clefaecation in a sheep, ·within half an 
houir after dosage. r:rhe animal seemed to suffer seYere pain, as it 
groaned continually, and was very restless. The animal recovered 
after three davs. 

Another s~heep, dosed with 200 grams of the fresh plant in the 
flowering stage, showed similar symptoms, and in ad<lition deYeloped 
a profuse fluid greenish diarrhoea. As after three clays the animal 
was st.ill suffering severe pain, aucl there being no improYement in 
its condition, it was killed for post-mortem purposes. 

r_rhe post-mortem revealed a pronounced acute catarrhal enteritis 
with numerous haemorrhages in the mucosa. 

SOLANACEAK 

PHYSALIS JJINIJL-1, L. 
Synon.1J1ns.-Wild gooseheny, kalkoengif. 

Ori.r;in.-( Hcl lands at Onderstepoort. 
The assertion by farmers that the ahoYe plant causes abortion 

in pregnant ewes, formed the basis of these experiments. 
Six healthy heaYy pregnant e"'eS in goml condition were engaged 

in the experiments. Each of these animals were drenched daily for 
a period of 17 clays with 600 grams of the fresh vlant in its different 
stages of develovment. 'l'lie 1·ipe benies were gathered from the 
ground and also tested. Each ewe received a total amount of 10 l / 5 
kilograms of the plant. All the ewes remained healthy and gave 
birth to healthy lambs after the normal period of pregnancy. 

S(JL-LYUJJ CAJ>SICASTRUJI. 
Origin.-Klerksdorp Town Lands. 
A rabbit, drenche<l with 100 grams of the npe red benies, 

shmrncl no ill-effects. 

THY)IEJ,EACEAE. 

ART/f JWSOLE.Y J10JXCEPHAITS, ~IEY. 
S.1111onym .-.J anua1·ie-hos. 

0,-i.r;in .-Phillipstown. 
Farmers helieYe this plant to be poisonous. On oTindiuo· the 

(hied plant it causes a marke(l feeling of burning in the nos; and 
throat. 
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Rabbits dosed with quantities up to GO grams of the dry plant 
in the flo,vering stage, all(l sheep ,vith one kilogram at the rate 
of 200 grams daily, developed no symptoms of ill-health. 

GNIDL4 C1-lPITATA, L.F. 
Origin.-Pretoria (Erasmus). 
This plant was suspected of having caused deaths amongst cattle. 

Only a small quantity was forwarded all(l a rabbit drenched with 
30 grams of the fresh flowering plant had no ill-effects. 

JJEl)JJJEA APRIG._4NA, Rmv. 
Synonyrns.-Sterkbos " Gashuana " isifufufu. 

Origin.-(1) Haenertshurg, rrransvaal; (2) Mount Shannon, 
Deep<lale, Impen<lhle District. 

)Ir. Robinson, of the Division of Veterinary Services, Onderste
poort, conducted feeding experiments with a bovine at the Allerton 
Veterinary Laboratory, with negative results. 

A sheep, drenched ,Yith 100 grams of the dry plant in the 
flowering stage, developed no symptoms of poisoning. 

Natives are said to use this plant medicinally and crirninologi
f'ally. 

VEHBEN ACEAE. 
rLERODEXlJHO.Y TRI PJ-JYLLUM. 

Origin.-(1) A. Adernlorff, Kendal, Natal. 
rrhirty grams of the dry flowering plant had no ill-effects on 

rabhits. 

lYGOPJJYLLACEAE. 
ZYGOPl!YLJ~CJJ JJICHOCARPUM, LICHST. 

Synonyms.-Uu-ooibos, armoedsbos, sandrepuis. 

Origin.-1Trasersburg, Laingsburg, Williston, Carnarvon. 
The undennentionecl experiments ,vere carried out with material 

received from l\Ir. H. P. van Niekerk, Bleskrantz, Carnarvon, C.J>. 
rrhis plant was sm;pected of having caused heavy mortality in sheep 
transported by train from l\fiddellnug, Cape, to Carnarvon. rl111ere 
are 110 previom; records of the toxicity of this plant. 

S;i;mptoms.-.A rabbit dosed with ~5 grams of the clry flowering 
plant ,vas founcl in a semi-paralytic state the next morning. The 
animal furthermore shmYed torticollis, quivering of the tail, an 
accelerated pulse and respiration, convulsions, diarrhoea, aud a 
weak cornea reflex. It waR lying on its side unable to lift its head. 
( )n the fourth day after closage the animal died in a state of com
plete paralysis. 

Post-modem 11ppeanrnces.-Pronouneed hypenrnmia of the 
lungs, suben<locardial haemorrhages iu left ventride, an aeute 
catarrhal gn,stro-enteritis, marked degeueration of the liver aud 
kidneys. 
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A sheep ,vas <lrenched with 600 grams of the <lry plant. The 
next morning it was found lying down in the box with the head 
1·esting on the ground, and when touched it sud<1enly jumped into the 
air and fell on the floor, being unable to support its body on the legs. 
It rose with difficulty and walked with a swaying gait, showing 
marked ataxy. The heart-heat was very inegular and accelerated. 
On the third day after dosage, diarrhoea set in and the animal lost 
rnpidly in condition. Furthermore, a quivering of the musdes, 
inappetence, listlessness, and an accelerated respiration were present. 
The animal seemed to have lm;t all control over the voluntary mmwles. 
Death ocunTed on the tenth day after dosage. X o more m~terial was 
available to continue the experiments. 

Post-mortem Appearanres.-Anaemia, emal'iation, marked 
hyperaemia of the lungs, liver, spleen, an<1 ki<lneys; deg·enerahon 
of the liver; impaction of the rumen an<1 retieulum; haemorrhagi<.'. 
abomasitis and enteritis; haemonhagic swelling of the bronchial, 
mediastinal, and retropharyngeal lymph glands. 

Jlicroscopical Patltolol}ical ~:_lnatomical ])ia.(Jnosis.-Extensive 
fatty changes in the liver, kidneys, and myoean1, and pigmentation 
of the spleen. 

In conclusion, I would like to express m;v indebtedness to Dr. 
Phillips and Mr. Mogg, of the Division of Botany, for valuable 
information and plant specimens received from them. I am also 
indebted to ~fr. Le Houx, of our Division, for the many plants he 
has supplied me with, and to Dr. Quin, who supervised the poisonous 
plant experiments during my absence from Onderstepoort. 

])r. De Kock kindly obliged by having the sections prepared and 
examined in the Department of Pathology of the Onderstepoort 
I .1a hora tories. 
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15th A.nnual He1wrt of tlrn Director of F eterinary Sen·ices, 
Union of South Africa. October, 1.92.9. 

Vlei Poisoning. 
(VALLEY POISONING.) 

(VELD POISONING.) 

PART I. 

By C. P. :KESER, B.A., D.Sc., ~I.R.C.V.S., Research Officer, 
Onderstepoort. 

HISTORY. 
Ix the paRt seYeral st,ockowners have reported mortality in cattle 
during the months of September to December. At first it was thought 
to_he due to a change in grazing, which is so frequently responsible for 
alnnentary disturhanceH, particularly of the nature of a paresis of the 
fore-stomachR, or a dianhoea provoked by young vegetation. 

The hiRtory supplied hy a certain owner was emphatically 
ag·ainst the above ideas, because caseR of the diReaRe in question never 
occurred prior to the decimation of his herd h;v East Coast fe-rnr in 
1918. On account of EaRt Coast fever, this owner tried to augment 
his income by means of certain crops which could be raised in hiR 
locality. rrhe agricultural experiment was not very succesRful, and 
for this reason the farmer decidec1 to revert to cattle rearing. After 
this decision, mortalities from a hitherto unknmn1 disease occurred 
during the spring arn1 early summer monthR. It ma;v he mentioned 
hei·e that on aecou11t of the agricultural activities the vlei (valley) 
vegetation extended to a eonRiderab]e c1iRtance beyond its normal 
boundaries on either Ride of the Rtream, as seen in the photo. 

This history immediately suggeRted the posRibility of poisonous 
plants heing responsible for tl1e mortality in cattle. 

After several visits to the farm, no explanation could he offered 
for the deaths, excepting upon the asfrnmption that some unknown 
poisonous plant (or its parasites or improphytes) lrnd numerically 
increased to such an extent that in ordinary grazing the gross intake 
,Yas Rufficient to account for poisoning. 

It was therefore advised that experienced hotaniRts should 
investigate this poRsihility. This advice was accepted hy the 
Director, hut no knmn1 8outh African poisonous plants (or patho
genic parasites or saprophytes) "·ere reported to he present there; on 
the contrary, it was suggested and subsequently disproved that the 
animals <lied from lead-poisoning. 

:EXPEH DIEXTS. 

After this, the investigator reRorted to the methods a<lopted hy 
Anche,Ys in his investigations in connection "·ith pushing· c1isease, 
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i.e. tethering auirnals on selected sites. 2\fogg assisted in selecting 
the tethering sites. A complete botanical survey of the locality ·where 
th~ experiments ·were undertaken is given by 2\Iogg in Part II of 
tlns report. 

rrhe tethering experiments were undertaken to elucidate the 
following points : -

(1) Could lead-pois011ing be responsible for the symptoms and 
deaths? 

(2) To establish the boundaries of dangerous areas, if leacl
poisoning coulcl he excluded. 

(8) To discover the responsible poisonous agent, if lead
poisoning could he excluded. 

These tethering experiments proved beyond doubt that: -
(a) Lead-poisoning was not responsible for the mortality m 

the cnttle; 
(h) plants c·ommonly supposed to be poisonous could not he 

incriminated; 
( c) aninw ls died of a disease identical "·ith that responsible 

for the mortality in the owner's cattle on vlei pasturage 
·where no known poisonous plant ,Yas present. 

In order to exclude, as possible causes of the disease, cliverse 
plants belonging to genera with species supposecl to he poisonous to 
cattle in other parts of the world, these were offered in large amounts 
to susceptible animals at the La horatory. The net result was that a 
species of Sium (S. tliu.rilwPgii), gathe1·ed from the farm where the 
experiments were underta keu, 1n·ovecl to be toxic on one occasion. 
Unfortunately, the animal clied clnring the night and therefore no 
symptoms were recorded. rrhe pm,t-mortem appearances, however, 
very closely resembled those desnihed later on. " Nium from the 
Aapies River" fed to cattle at the Laboratory was harmless. 

Other plantR reputed to he toxic else"·here-for example, 
Ranunc11l11s arnl Equisetu m-were fed in large quantities to animals 
without bringing about the slightest traceable disturbance. 

These tethering experiments were commenced on 26th October, 
1925, the animals being actually eonfinecl to the sites given 
approximately in the sketeh-map appearing in the secornl part of this 
report. It will be seen that the sites ,-rnre RO selected that the 
following conditions obtained: -

(1) In sites A, the animal (Xo. G39) wa::; grazing on vlei wge
tatiou in which both Siu 111 and Erp1isetum were present. 
The animal alRo had access to "·ater from the washings of 
the lea(l-mine. 

(2) In sites B, the animal (No. G:33) was grazed on Ylei vegeta
tion on "·hich there was a little Shun, but H ver;\~ large 
amount of E(Juisetmn. It also Imel access to water as in 
(l). 

(3) In siteR C, the animal (Ko. G40) grazed on vlei vegetation 
where hoth Siu m and Rqu isetum "·ere a bseut and at a 
point ahm~e the entrance of water from the mine ,yashiug-s 
into the stream. 
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(4) In sites JJ, the animal (So. 629) was grnzed on relatively 
speaking good grass -whid1 contained no vlei vegetation. 
~foreover, this animal received water from natural 
fountains on the south ridge. 

(5) Sites E ,vere so seleeted that the animal (No. G32) ,vas 
confined to vlei grazing free from both Eq11isef1-t111 and 
Si11111, but the water was the same to which animals in (1) 
and (2) a hove had access. 

(G) Sites F were so situated that there was a complete absence 
of vlei vegetation (animal No. fi51). 

rrhe grazing, however, was relatively speaking poor, and the 
auimal \Yas forced to chink water <·oming from the lea<l-mine. 

The rnsults of these experiments may he briefly summarized as 
follows:-

( (/) 

(d) 

The animal on sites A became ill and on 2rnl N ovemher 
showed Rome of the eharaeteristic symptoms to he 
described later on. This animal, however, refused to take 
an,v further vlei vegetation on its first spot, all(l was eon
set1uently moved to another spot where the conditions ,vere 
more or less identical. rrhe eow improved for a time, hut 
latel' 011 became so ,veak that it was necessar:v to transport 
her in an ambulance to Onderstepoort, where she recovered 
completely. 

The animals on sites B, ]), and F did not show an>· 
s>·mptoms he>'Oll(l a slight diarrhoea. 

rrhe animal on sites C was exhemelv excitahle and got 
hogged on several occasions. It is uiwertain whether the 
bogging could he connected with vlei po1somng. rrhis 
point "~ill be discussed later on. 
The animal (No. (i32) tethered on sites E developed typical 
symptoms of the clisease under discussion within 14 days 
of the commencement of the experiments arnl died two 
days latel'. Ou this site, withiu the tethering range, no 
single plant of a known toxic nature could he found, e.g. 
Siu 111, Equisetum, and Hanun<·ulus were entirely absent. 

The above experiments were repeated during the spring and 
summer of 1B2G, with results very similar to those- ohtained in l!J25. 
During the experiments the animal on sites A became ill and tn)ical 
symptoms were recorde<l. These tf-'thering experimeuts were therefore 
cliscontinued after a few weeks. 

In addition to tethering- experiments, feeding tests ,vere also 
carried out as indicate,l in Part TI. rrhese results may he sum-
marize<l as follows: - · 

(1) Sium, fed fo Cow Xo. 707, and Ramrnculus, fed to Cmv 
Xo. 717, ju amount•s of two pounds dail:v <lid not produce 
any symptoms. 

en Ylei vegetation, cut in sites C and E, ,vhere Siu m, E(_fui
sef1lJ11, -and Ra1111nc11l11s ,vere absent, and fed arl lilJit,,m, 
prndncecl typical symptoms of the diHease, the animal 
<lying in one instnnl'e arnl being destroyed ,·11 e.rtremis in 
the other. The post-mmtem appearnn('es were t~·pi('al in 
ea<'h case. 
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(3) Un account of these results, five plants which were very 
prevalent in sites C and E ,vere finally selected for feeding 
tests and animals fe<l daily according to the following 
plan:-

(1) 

(2) 

(3) 

Feeding Tests c01mne11ced 12.ll.2G. 
Cow No. 743, fe<l on 2 lb. Scirp'us cory11ibosus + 10 lb. 
Understepoort hay. 

Cow No. G05, fed on 2 lb. Care,v cernua + No. (1) + 8 lb. 
( )nderstepoort hay. 

CmY No. 719, fed on 2 lb. P ycreus u1nbrosus +Kos. (1) 
and (2) + G lb. ( )nderstepoort hay. 

Cow N-o. (i3:J, fed on 2 lb. Eleocharis limosa + Xos. (1), 
(2), and (:3) + 4 lh. Onderstepoort hay. 

Cow ~o. G51, fed -on 2 lb. Hae11wPth1·ia co·mpressa + 
Nos. (1), (2), (3), and (4)+2 lb. Onderstepoort hay. 

These feeding tests ended 2;3.1.27. 
The first three cows refused to take their ration after fi-rn days. 

In no instance, hmrnver, did nervous symptoms appear. After a 
week of starvation, the animalR again began to feed, and for several 
weeks nothing but mild laxation could be observed. This laxative 
effect was probably lirought ahout by the coarse nature of the 
vegetation causing intestinal irritation. 

On 2nd January, 1927, animal :So. GOG, fed on Care.1· cen111a and 
Scirpus cory mbosus, showed violent symptoms, during which the 
right horn ,vas broken. These symptoms, excepting that they ,rnre 
exceptionally violent, were tn)ical of the disease under disnu;sion. 
On the following day the animal showed peculiar champing move
ments and grirn1ing of the teeth, together with smacking movements 
of the mouth. rrhese symptoms disappeared in a day or hrn. 

Animal No. 719, fed on P.1Jcreus, Care,v, and Scirzms, also 
shcnYed fairly violent symptoms during the night of 4th .January, 
1U27. Later on the symptoms suhsi<led somewhat and became typical 
of the disease as observed under natural eoll(litions. This animal diecl 
during the night of nth .January. 

These feeding tests were rearranged on 24th J auuary, 1927, hn, 
animals (X os. -!717 an<l 7 4:3) being fed on Pycreus, Xo. 719 on 
Scirpus, a fourth (X o. GOf>) on Care:v, and a fifth (Xo. (-;51) on 
llaemrutliria and Eleoclinris. In each rase the animal rereived its 
respective feed ad Zi'ln.tmn. 

( h1 account of the latenes8 of the season and the prevalent 
clronght, these experiments had to he disrontinued. 

SY.l\IPTO~C. 

The symptoms shmn1 by cattle may he briefly summarized as 
follows:-

(a) In acute <:ar:,es there is inappetenc·e fo11owed b~- marked 
nervous disturbance, varying from mania to extreme dull
ness and even coma. l )eath, as a rule, follows in a few 
hom·8, hut recoveries within a few days have lieen 
reronled. 
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(b) In average cases the symptoms are approximately as 
follows:-

The animal becomes hyperaesthetic after a short 
period of dullness and therefore the herdboys very 
frequently report viciousness. 

Later the animal shows a partiality for shade and 
grazes with reluctance. 'These symptoms, however, are 
due to dilatation of the pupils and a certain amount of 
paresis of the tongue and cheeks. The symptoms noted 
above progressively increase, so that in the end the 
animal is unable to prehend, masticate, and in bad cases 
even unable to drink. Frothy saliva dribbles constantly 
from the mouth. During this stage the pupils are widely 
dilated, and the animal in consequence always make~ for 
dark places. In its progress it may ,rnlk straight up 
against any object in its way, and may stumble over it. 
Often the animal may even stand pushing against such 
objects for hours on end apparently because it does not 
understand how to get away. rrhere are now, as a rulej 
irregular muscular tremblings, such as flicking of the eye
lids, etc. Reflexes are also usually markedly exaggerated. 

These symptoms, provided that the animal is fed 
artificially, may last for a periocl varying from several 
days to several weeks. lhenching the animal with con
centrates has so far not been found beneficial bevond that 
it prevents rapid loss of condition and strength. · 

( c) In some cases the train of symptoms is as follows : -
There is a complete inappetence accompanied by 

extreme dullness. r:rhe animal tends to lean against 
objects or hang in its collar and "·hen forced to move the 
gait iR uncertain. Soon nervous symptoms develop, ,d1ich 
vary from convulsive fits to rhythmic contractions of mu8-
cular groups, so that the animal appears to be suffering 
from hiccoughs. At the same time a paresis of the lips, 
cheeks arnl lower part of the tongue develops, so that the 
animal cannot drink or eat in a normal manner. Driven 
hy great thirst, the animal soon learns to drink by dipping 
the "·hole lower part of the face into the water. Yision 
is also impaired, owing to dilated pupils, and after a few 
da;vs the dullness is succeeded by a hyperaesthesia. Such 
animals nia.'T recover slmdy or may die from starvat=on. 

In cases showing symptoms as in (b) and ( c) there is 
a constant champing of tlrn jaws and frothy saliva clrihhles 
continuouslv from the mouth. In some cases the tongue 
is slightly J>rotruded, and in all cases the muzzle heeomes 
soiled during futile efforts at prehension. 

(d) In the mildest cases rnere iuappetence "·ith loss of milk 
and indefinite nervous s;nnptoms luffe been recorded. 

In all eases "·here the animaJ did not die, convalescence extended 
over a period of weeks. 
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The post-mortem appearances are exceedingly variable, and only 
one constant feature could he found, viz., a ver~' marked and rapidly 
appearing rigor mortis. rrhis phenomenon was observed in every 
ease, and, as a rule, rigor mortis "-as present over the entire body 
within an hour after death. A second ehange, ,Yhile not constant, 
was noted in a large number of cases, i.e. hyperaemia of the meninges 
and hrain. In some eases the hyperaemia was slight, but in other 
cases very marked. 

Apart from the ahove changes, nothing abnormal may be found 
at post-mortem. In other cases, again, marked changes may be 
noted, viz., rigor mortis yery marked throughout the body, hyper
aemia of the brain and meninges, venous engorgement and slight 
oedema of the lungs, dilatation of the right ventri<'le and contraction 
of the left, both cavities containing uniform red clots, liver con
siderably enlarged, showing venous -engorgement and marked fatty 
degeneration (and pigmentation), gastro-enteric catanh, cloudy 
swelling of the cortex of the kidneys. 

In many c-ases, especially those which are violent prior to death, 
various traumatic lesions, generally over the prominent parts, may 
he noted. Finallv. it may he added that the carC'ass is in a state of 
emaciation when The dise'ase ha8 run a long eour8e. 

The post-mortem appearances in the case of ox No. 117D, which 
died on 27th October, 1925, after reeeiving 18½ lb. of green Sium 
oYer a period of three days, were as follows:-

Hyperaemia of the hrain, venous stasis and oedema of the 
lungs, ecchymoses under the epicardium and right endocar
dium, and in the mucous membranes of the trachea and 
bronchi, venous stasis and slight fatty degeneration of the 
liver and kidneys, hyperaemia of the gastric mucous mem
branes, tumor splenis. 

nrncr8NION. 

The clata recorded here leave 110 room for doubt that certain of 
our South Afriean vleis are poisonous to cattle (and possibly to other 
stoek). We have 80 far <lefinitely proved that one vlei is certainly 
very poisonous to l'aft:1e under certain corn1itiorn,. The probability, 
however, is that vleis are poisornms to a greater or lesser degree oYer 
wide areas. rrhere is another vlei some 40 miles away from the one 
where the recorded experjments were carried out; here a disease ,Yith 
nernms symptoms makes its appearance eYer~' year during the spring 
and clry summer months. At first it was thought that heartwater 
was responsible for the symptoms and deaths, hut transmission 
experiments by hlood inoculations gaYe negative results in every cas2. 

Apart from the case mentioned ahove, farmers from practically 
all over the eountry complain a bout a clisease popularly ealle<l clronk 
galsiekte ( drunk gallsickness, especjally dming the spring all(l <lry 
summer months. 1Ye usually took it for grante<l that dron k galsiekte 
was nothing hut heartwater. In quite a large number of cases blood 
inoculation into suseeptihle auimals failed to confirm this. 
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\Vith the information gained during the last two seasons it seems 
probable that many cases, diagnosed as hearhvater in the past, were 
actually cases of vlei poisoning, similar to, if not identical with, that 
recorded here. It may he mentioned that dronk galsiekte is also 
reported by farmers from localities -where heartwater is unlrnmvn. 

In some respects the symptoms of the vlei poisoning under dis
cussion also somewhat resemble those of lamsiekte, especially where 
paresis of the cheeks and tongue are very marked. In lamsiekte, 
however, other nervous symptons are never noted, and their absence 
serves to differentiate behrnen it and vlei poisoning. 

'rl1e toxicity of the vlei under discussion varies very considerably 
from month to month. ':L1he fact that cattle free to roam ·where thev 
like contract the disease only during the spring and early summ~~, 
months, iR perhapR due to better and more palatable grazing after 
the early summer rains; such cattle then undoubtedly eat less of the 
coarse vlei vegetation. 'l1o put this differently, during the spring 
and early summer months the green vlei attracts cattle, and they 
then eat a very much greater hulk of the plants grmving there than 
later on -when good grazing is available. But with the tethering and 
feeding experiments the cattle had no liberty to roam, and yet the 
toxicity ,vas different from time to time, and even from place to place, 
e.g. in 1925 the animals on A sites became ill first, but recovered, 
"·hereas the animal on ~: sites was the first to die after showing 
typical symptoms. In 192G the A sites again ·were responsible for 
the first symptoms, hut plants from the C sites caused the first death, 
those from sites E only producing typical symptoms considerably 
later. Again, in the feeding tests, nothing abnormal happened 
during the period 12.ll.2G to l.l.27, and then suddenly two animals 
became ill, one recovering and the other dying. 

There is nothing startling in this, for several of our South 
African poisonous plants give similar results, e.g. Gifblaar 
(lJicliapetalum cy mosu rn), Tri/Julus terrestJ,is, Vangueria, and 
Sorghun1s. In the case of gifblaar, the plant contains its dangerous 
toxic principle in large amounts only during its two periods of acti rn 
grmdh at and about the equinoxes; TrilJ11lus again is only 
dangerous during a restricted time of the year, and sorghum sprouts 
are most dangerous during dry spells. The circumstances t]rnt deter
mine the varying toxicity of Vangueri·a, etc., are not full-'· unde1-
stood. 

In the case of vlei poisoning, one or more of the causes 
enumerated a hove may determine the toxicity of the vlei plants. 
\Vhen this varying toxicity was realized, it was too late to make 
observations or carry out experiments in connection therewith. ':L1his, 
however, will form the subject of a future study. One thing seems 
certain, however: that the physiological processes of the plants vary 
under varying conditions, and that substances of a toxic nature are 
only produced in large amounts under certain conditions, whatever 
these may be. 

It cannot be said that the toxic plants have been definitely 
identified. S1·1mi, however, is definitely poisonous under certain con
ditions, namely, those prevailing during 1925. Under the conditions 
prevailing during 192G it proved to be harmless to cattle. This, 
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however, is llot an uncommon expenence with South African 
P,oisonou~ plants, e.g. Geigeria passerinoides (vermeerhossie), 
1' rrng11er1a (gousiekte hossie), and Trilnd1.1s terrestris (dubheltjie). 

The phenomena here recorded are common to very many South 
African poisonous plants. A long incubation period cannot be 
assumed in the case of some poisonous plants, e.g. Sium sp. On the 
other hand, again, most of the experimental animals that got ill only 
shmwd typical symptoms after a ,,·eek. rrhis can be interpreted in 
many ways, e.g. :-

( 1) rrliat there is a definite incuhative period. rl1he experi
ments, however, do not support this view. 

(2) That there is a <·umulative effect of the poison. The experi
ments to date do not clarify this point. Indeed, the 
matter <-:au only be sohed after the poi:-,'iHHHls plants Jmye 
been idenbfie(l heyoud any question of doubt. 

(3) That there is at least one plant other than Sium which 
under certain climatic (or other) conditions may be 
poisonous to cattle. From the feeding tests carried out 
so far it is unfortunately impossihle to say ,Yhich of the 
fi ,·e plants mentionecl in the text is certainly responsible 
for the symptoms aud post-mortem appearances recorded. 
In view of the faet, however, that animals receiYing 
Scir1ms plus a small supplementary ration hecome ill, 
this plant comes under very strong suspicion. In the 
early part of this article the excitability of the animal 
tethered on site C was mentione(l. In this localitv there 
\Yas an excess of Scirpiu.s. It is possible that the 1{ervous
ness of the cow ,Yas due to vlei vegetation rather than to 
natural ternleueies. If this supposition is coned, then 
Scirpus woulcl receive a very large amount of suppmt for 
its varying toxicity. rl1he other hrn plants, namely, 
Pycreus 1.1mbr.0s11s and Care,v cen111a, cannot he excluded as 
possible toxic agents. The fee(ling experiments mu1er
taken at the presellt time may serrn to elul'idate this pojnt 
later 011. 

The fad that vleis are poi8onous in certain localities and under 
certain eireumstan<'es l'a11110t he disputed. The poisonous plants have 
so for not been ideutifie(l except in the case of Nium. There 
seems to be every reason to suspect that the normal physiology of a 
plant may he so disturhed as to lead to the production of products 
primarily poisonous or poisoHous upon <ligestion. The well-known 
cases of Sor,glwrn poisoning jllustrate the possibility of the above 
suggestion. 

The case, ho,Yever, lias hy no means heen proved and a great deal 
of investigation, especially with reference to varying cornlitions. 
has still to he canied out. rrhis can be done best of all by the field 
officers. 

ln conclusion, it may he sai<1 that this nervous disease can often 
be mistaken for hearhnlter, a disease ,Yhich appears in low-lying 
parts. ln heartwater, however, tbere is always a marked hyperther
mia as soon as visible symptoms appear. In vlei poisoning, on the-
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contrary, no hyperthermia of ::my marked degree makes its appear
anre until muscular contractions are severe. 

SF~DIARL 

(a) A cattle disease occurring during the spnng and summer 
months on certain -dei pasturage is described. 

( /J) The symptoms are mostly nervous and may be confused with 
such well-known diseases as lamsiekte and heartwater. 

(c) Post-mmtem appearances are indefinite, but rigor mortis 
alwayR follows very rapiclly after death and may be regarded as 
characteriRtic of the poisoning. 

(d) rrhe eauRe of the cliseaRe is -dei vegetation, hut the plant, or 
plants, responRible have not heen definitely esta blishe<l. 

(e) Un one oceasion a speC'ies of Sium caused the death of an 
ox ,vhich was fed "·ith this plant ad libd1n11. 
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J>hoto of the extended vlei vegetation. 
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15th A.nnual Rep01·t of the, Director of Veterinm·y Services, 
Union of South Africa. October, 1929. 

Vlei Poisoning. 

PART 11.-ECOLOCY. 

By A. 0. D. ~IOGG, )LA. (Cantah. ), Research Officer, Onderste
poort. 

THE farm on ,Yhich the poisoning occurred is situated about 18 
miles E.K.K of Pretoria, just at that point where the l\fagaliesberg 
Range (which runs almost due em,t and ,rnst in the Pretoria district) 
is diverted from its course sharply soutlnYards. There is consequently 
some faulting and much confusion in the underlying rocks. 

This record is concerned maillly with the low-lying paddock 
at the "·est extremitv of the farm. Ln order to enable the reader to 
picture the paddocl~ 'in its place ou the veld and to form an accurate 
concept of the important factors which influence its fiornl composi
tion (e.g. soil, drainage, etc.), a brief account ,of the relationships 
of the farm to the smTomHling· physical features will now he given. 

The farm is in general shape an ohlong· ,vhose louµ; sides are 
represented b;v two low parallel ranges of hills forming the northern 
and southern boundaries of the farm, whilst the main area enclosed 
consists of the v:.llley between, perhaps a mile wide. 

These ridg·elike hills are of stratified hard qum·tzitic sandstone 
overlying softer shales, and comprise pnrt of the .:\Iag·aliesherg gToup 
of the Pretoria Series of tlie T1ansvaal System. The strata dip 
north at a fairl;\· steep angle (about :{6°), hut the strike slopes are 
far more gradual (perhaps under :!0°) and indine inwar<ls towards 
a small intermittent stream, ,vhich lies in that third of the valley 
nearer the south ridge. 

The east end of the valley is at a much higher level than the 
westen1 boundary. Therefore, drninnµ:e is rapid from east to west, 
hut more grndunl inwards on either side from the northern and 
southern ridges. 

The Roils on the northern hanks of the stream, derived ultimately 
from the breakdown products of the shales and diabases of the 13frike 
slopes, are mainly clayey and very shallow, whilst those on the 
southern hanks and slopes are mainly sandy and deep (of white 
quartzite origin). 

Xow our paddock lies in that portion of the farm where the 
valley broadens arnl flattens out. 

Hence the eastem portion of the paddock displays the strearnlet 
with steep shehing hanks cutting a narrnw deep meandering channel 
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through black clayey alhnTjal soil, exhibiting the force of the torrent 
during the spate periods of the summer rainy season; whilst in the 
western portion of the paddock the stream hed rapidly broadens out 
fan-wise jnto a marshv inundatahle fiat area over 100 vards ,vide. 
Here the mixed transported soils are depositesl to great' depths nnd 
Tich'ness, and carry correspondingly luxuriant hydrophytic vegeta
tion. 

The delimiting ·western boundary of the farm, and thus of our 
paddock, consists merely in a \\'ire-fence running from north to south 
across the valley. }lidway between the valley stream and the 
northern hill is a public road, ,vhich ·with the stream thus divides 
the valley into three almost equal parallel strips. 

The western portion of the northernmost strip (that <hrecth 
contiguous with our pa<lclock and separated also only by wi1·e fences) 
jg of interest to us onlv in so far that the farmer ,vinters his cattle 
in this purely hilly-rj{ige paddock, and the gTazing seenrn hannless. 
It is only when he moves the cattle from this camp into our vlei
containing adjoining paddock, that " vlei poisoning " develops. 

Our paddock is a rectangular fenced camp ,vhich extends ncrosr-; 
the strip between the rnacl and the stream to a fence about 200 yards 
beyond the stream on the southern side, and about half a mile up 
the valley from the western extremity in an easterly direction. 
(See plan, page S:30.) 

The north-eastern portion of this valley paddock ,vas cut oft h,v 
~1 fence running· south-west obliquely from a point on the road helow 
the residence, almost to the stream, and thence due east almost to 
its eastern boundary fence. 

,Yithin this portion is a rm1all lead-mine. This mine has been 
worked at irregular intervals for about :rn years. Galena is found 
within a few feet of the surface. The ,vater from the old mine work
ings flows constantly into the valley sfremn, and when ore is crushed 
and washed the slimes drain into the stream at a point ver:v near the 
•eastern extremity fence. (See plan, page 830.) 

SOILS. 

Those on the northern side are derived from the weathering· of 
ihe underl:ving shales and diabase, together with a superficial 
::idmixture of sand ultimately derived from the breaking· dmn1 of the 
quartzite screes. Hence the oonsistence is clayey; the more so, the 
nearer the stream. 'l1he soil, moreove1', is very thin (so much so that 
the underlying rock is often exposed) and hakes hard. It carries 
typical southern slope, high-veld ridge vegetation-Andropog,onous 
grassland ,Yith occasional low shrubs-hut rai1nrnter does not readilv 
penetrate this baked surface, and is usually largely lost. N eare'r 
t.he stream a large group of thorn trees occurs (Acacia karroo), quite 
dense in parts, and as is frequently the case, they indicate sub
terranean water. rrhis local consociation is strongly marked and 
carries its own associated species. 

The soils on the southern side of the paddock are, however, very 
<lifferent. These are derived from the steep quartzite, scree-covered 
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slopes which occur in their close proximity. Hence they are pre
dominantly sandy, and ·where untouched, carry a flora typical of 
many miles of the )Iagaliesberg northern talus slopes. StoelJe 
r1 nerea is a dominant frnffructicmie herb in this consociation and the 
gra~s Peroh"s lahfolia occurs as a typical aRsociated species in this 
regrnn. 

Hence on either side of the paddock stream dark, rich, fine 
alluvial Roil has been depoRited, often to great <lepth (just below the 
mine dumpR, the stream cuts channels g_uite 10 ft. deep into it). 
This is mainly clayey in consistency. 

As might he inferred from the topography outlined, the more 
westerly portion of the pacldock -would tend to he more heavily silted 
up, which is the ("ase. Alsc) the aug-le of i-;lope frmn -east to west 
in this portion of the valley is greatly lessened, arnl the stream, 
having already cut deeper channels in the easterly portion of the 
padclock, can therefore flow hut sluggishly in the western portion 
of the paddock, resulting in greater cleposits of suspell(led matter. 
Concurrent with the lessening of the slope from east to west, the 
slopes from either ha 11 k a re here also relatively more g-ra d ua 1. rrhe 
consequence is that the stream, usually a couple of yards -wide, 
hroa<lens out into a marsh in parts neady 80 yards ,Yide throughout 
the western third of the camp. 

It is "·ith this stream-side vegetation, and particularly the 
marshy portions, that we are mainly concerned. 

JIISTOHY. 
rrhe hiHtory of this farmer's experience with diRease in hiR cattle 

is gffen fullv lrY X eser. Suffice it to sav that the farmer virtually 
g·ave up stocik: f~uming and explored the 'possihilitieR of agriC'ultun~l 
farming. The catchment area of the stream, including several strong 
springs about 2½ miles from the western fence, "·as dnmmed up, 
and the deep soils of the vnlle_v were ploughed up and planted, 
mainly on the south Ride, right up to the more sandy patches \Yhich 
"·ere iniµ:ahle, at the hase of the Routhern ridges. 

Thus a larg·e portion of the camp with which we are concerned 
,n1s ploughed, and on the southern nnd eastern si<leR there still 
remains arable larn1 un,1er <'Ultiv:1tion. rrhis disturbance of the 
valley Yegetation occurre<l about seven years ago. 

As, hmH-'Yer, crop produdi011 did not entirely Ratisfy the 
farmer's tastes and in<'li11atious, he sool\ fallowed the vlei and gnulu
a11y a<'quire<l a fn,sh herd of <lairy c-nttle, which were put to graze on 
ihis altered valley veg·etation. Tu ]!)24 these animals heg·:m to nhow 
t-;ymptoms of a new cliRease, which led to theRe hotnuical observations 
to supplement the "·ork of the veterinarian. 

The next steJ), therefore, "·ill be for 118 to exnmine the emnposi
tion of the vlei vegetation, and some of the more important changes 
it has undergone in recent years. 

ECOLOGY. 
Ry shHl~~ing the lower s,nunps ovi·ned by neighbours to the 

west of our paddock, and hy making careful notes of the stream
course to beyond the eastern dnm, murh of the previous composition 
of that hydrophytic assoriation can he fairly aecurntel~~ estimated. 
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There is little doubt that the whole Htream-course was denselv 
colonized by reeds (Phragmdes com111u111·s), bulrushes (T.1Jph;, 
austral1"s), and the mat sedge (Scirpus corym.bosus), the Typha 
forming the innermost zone and the ·PhmlJmdes the outer. rrypical 
undisturbed associations of this type occur to-day hrn 01· three miles 
down-stream. ,Yherever the area ,Yas muddy and waterlogged, 
T.!Jpha predominated, Sci"rpus alHo heing very prevalent. However, 
wherever the area was drained although wet, the reeds predominated 
to the excluHion of almost everything else, as they do in the case of 
runuing ,Yater. 

ARsociated ,Yith the reedH, on similar, drained, wet soil, arnl 
growing arnoHgst them, rather on their outer Hide, occurred C(lJ·e:r 
cernua, a cyperaceous plant with very sharp savi·-eclgecl leaves. 
Just without this zone, but commingled with the Care,r, ol'curred 
the zoue of P,1Jcreus 11111 ln·o.rns, a shiny leaved, more low-grmYing 
sedge. 

That, Ho far, ,nmld he a nornwl zonation for a hiidlYeld vlei 
and stream of this type. Had it heen left in the probable state it 
waH in prior to 1918, that, in essential feahueH, vrnuld be what we 
would find to-day . 

. It should here he lloted that all these speeies are deeply 
rlnzomatous and would largely tend fo persist even although surface 
conditions might alter fairly considernbJy, e.g. hel'ome clrit>r or colder. 

rrhe next series of zones occupied relatively drier groun<l. The 
first was composed chiefly of Eleocharis linwsa, together with 
Hae111atfhria <·ompressa, the latter in a fairly hroacl belt, depen<ling 
upon the angle of slope. Be;vond this orcmTed Fimbristylis rom
planata, well up the stn•am hanks and merging with almost dramatic 
sucldenness into A ndropogon eucom is and / mperata. aru 11dina<·ec1. 

In the muddy stream-eourse, mostly semi-sulnnerge<l, one founcl 
the umbelliferous S,ium thunbergi1:. The edges of stream-rourses are-
apparently the euhabitat for this species, whose rhizomes entrench 
themselves deeply. For if extC'nsive silting-up oc·cm·s during svate 
periods, the Siu,m remains, emerging above it with re<luC'ed leaves 
and rosette ha hit. Irnleed, thesf' persistent remnants 0C'cupy a 
prominent part in these investigations, for although they are of 
interest as indicating the former l'ourses of the stream (and possibly 
of a present subterranean flmv), yet, being toxic, this species occurs 
in the zones most closely grazed hy cattle, which seek out the luscious 
fl ae111arth ria. 

Rimilarl,v on the lianks, espeeiall_y in the sand silted-up areas, 
occurs Equisetum 1·amosissim11111. rrhis plant is irregularly distri
buted and in small quantitif's; its interest lies in its l:eing so pen;is
tently suspected of being toxic. No proof of this whatever exists. 
However, there appears to lie abundant evi<lenc·e for the toxicity of 
closely allied spe<·ies, natives only of Europe and Americ,L ,:" 

Of the semi-floating· planhi, Sr-irpus :fl.uitans is of interest; the 
rhizomes, rooted in the mud of the water's edge, branC'h repeatedly 

* See " Plants Poisonous to Live Stoek," by H. C. Long, Chap. YI, and 
" Manual of Poisonous Plants " (Pammel), Part JI (1918). 
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and pro<luce enormcnu;ly long stems, which mostly float on the water 
and whid1 at short intervals send up erect inflorescence stalks. 

Of the submerged plants, a species of iV itella is the most 
prevalent and conspicuous. 

The full list of species about the vlei in the paddock ,vill he 
given in the florjstic lists fol' each experimental animal tethered on 
selected areas about the stream and marsh. (See lists, pages 827-829.) 

I have mentioned the chief zones which most prnbably existed 
before the camp was disturbed by ploughing, fallowing, and exten
sive grazing. But a very different composition was found to be 
present in October, 1924. Essentially, of course, the zonation 
remained the same, but the propmtion of the constituents was entirely 
altered, so much so that whole spec·ies and theil' zones, including 
even the clominants, ·were found to have almost completely clisappearecl 
so th.at the entire facies of the vlei was altered. Thus ,onl;v remnants, 
a specimen here arnl there widely separated, of the reech; could he 
found. Typlia was almost non-existent, and the faf'ies of the central 
vlei was altered to one of low aspect from 1-2 ft. high, instead of 
the dense, overshaclowing, exclusive, wandlike forms. The reim11 
was that Srirp11s corymbosus, not being ovel'shadowed mHl crowded 
out, arnl, moreover, occmTing iu the most hogg_v part of the vlei 
where sto<'k wert1 least likel:v to eat it down, was founcl in very greqt 
abundance, i.e. to liave inci:easefl to abnormal proportions and become 
the dominant. 

Similarly Care,1: cenwa was found unusually prevalent and tall, 
and occ·upying habitnts it never could have retained had the reeds 
not disappeared from their zone. But the most conspicuous change, 
which incidentally one has ob8erved in many other altered vleis, 
particularly lrnrned vleis, was the encn·mous proportion of I'yrreus 
11mln·osu.<?. :Xow this speeies is capable of living in ver;v dry soil, as 
well as even in the semi-submerged portions of a vlei, the depth and 
number of the rhizomes heing altered to suit the conditions. So 
facile is this species in its c·apaeity to range that, ~6ven the absence 
of serious competition on eitllf:>r the water or land side, it can, in 
a single favourable season, usurp almost the whole area. Hence it 
is often a valuable index of changed vlei conditions, particularly of 
seasonal variations. 

Xormally in undisturlH,d high veld Yleis it is limited on thP 
water side by the .hrncus-Scir1ms cory111lwsus zone, and on the Llnd 
side by the Eleocliaris-Haemarthria-A.nclropor;on euco1m·s zones. ln 
1924 I found this specjes well beyond these zones on either sid•J, 
and this eonclition ohbi11Pcl along the greater part of the stream• 
course. 

In the broad ·dei portion, ,vhere the angle of slope from the 
water is so gradual that the zonation of species is enormously 
broadened (see page 830, 1Trarn,sects. V and YI) f·_1e found Pycre11s 
fr.om the ,vater's edge fo the Andro7JOgon eucom,is zone, i.e. throughout 
the whole breadth of t l,e vlei. 

In October, 1925, the condition above outlined had increased, 
particularly with regard to the Scfrpus corynz.lJOms and the Pycr'eus 
1.nnbrosus. 
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The farmer, as in previous seasons, had grazed his stock in the 
northern hill paddock until about the beginning of August, when 
they were turned into this vlei paddock. From about the beginning 
of October typical cases of the disease began to appear amongst the 
cattle. 

I went to make a survey of the vlei on the 19th, the day after 
the third animal had died (the third that season and all since 1st 
October). As the result of my report, and observations of his own, 
N eser decided to institute tethering experiments at once, and invited 
me to assist him in the selection of the sites £or his six experimental 
bovines. This was completed on .25th October. 

,Yhen tethered, the animals could move freely in a circle of 
about 30 feet in diameter. 

The only other food material the animals received was water, 
and then only for those animals not within reach of water. (See 
K eser's aceou~1t for complete details.) 

The animals were left on the sites until, in N eser's discretion, 
the area had been closely enough grazed. 

The prime considerations which actuated me in the selection of 
these sites ,vere as follows: -

A. The inclusion of as great an aggregation as possible of any 
suspected toxic species. 

R. The securing of at least a prt>ponderance, within the tether 
area, of each important marsh constituent. 

In the floristic lists I had previously made, no plant occurred 
about which authentic information was available as to its toxicity. 
The two plants, Siuni tlntnbetgii and Equisetum ra111osissin11.lm, were 
strong suspects on account of reliable records of toxicity in closely 
allied species of these genera both in America and Europe. Hence 
all zones had to be exploited, including, of course, the ridge vegeta-
tion as well. · 

Therefore: (1) Sites Al, A.2, and A3 were selected and pegged, 
so as to inclucle chiefly the stream (semi-submerged) zone, but such 
portions of it as containecl an abundance of both S1·um and Eq1rz'setwrn. 
(See protocols of floristic lists, pages 827-829.) 

(2) Sites Bl, Il2, B3 ,vere selected on the silted banks and 
inund-atable areas containing an abundance of Equisetum. (See 
page 830, Transsect. IV.) 

(3) Sites Cl, C2, C3, stream an(l stream-side yegetation (mainly 
Pycreus 1.tmb1·os1ts), ahove where the mine-washings water entered the 
stream (in case lead should be inYolYed) and excluding Simn and 
Equisehnn. (See page s:30, Transsect. I.) 

( 4) Sites El, E2 1 E3, etc., ,vere selected in the broad Ylei zone, 
well below ,vhere all the mine-,vashings came in (hence all the 
Remi-submerged plants were constantly immersed in it), hut excluding 
Sium and Equisetu111. '11hese tethering sites consisted of almost equal 
admixtureR of Pycreus 1.unbro.ms and Cate,t r·etnua. (f',ee page 830, 
Transsect. Y.) 

(5) Sites Dl, D2, D3, etc., and Fl, F2, etc., to test the south 
(sandy soil) and north (clayey soil) Tidge wgetation respectiYely. 
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• :Floristic lists were made of the species and their visual pre
valenC'e in the tether circle, and also observations ,vere recorded of 
the species grazed, avoided, etc. This information for all animals 
and for all species is collated on one sheet. {8ee pages 827-829.) By 
this means reference to the list of the tethered area of any animal 
exhibiting symptoms of the disease, would at once indi~ate and 
emphasize a comparatively few plants in the whole vlei flora. 

After the experiments had been in progress a short while, the 
bovine (Ko. 639) on Sites A siC'kened. Later, the bovine (No. 632) 
on Sites E died. Also a feeding test carried out at Onderstepoort 
Laboratory, where a bovine was fed almost exclusively on fresh Shnn 
brought from this dei, gave positive results since the animal died. 

X ow if we examine the " incidence " of species in E's list 
(bovine No. 632) (see photo), it ,vill he seen that Pycreus u1nb1·osu.~ 
is the most abundant species, and remains the most prevalent common 
factor if taken in conjunction with bovine A's (No. 639) list; 
H aemarthria rnmes next, then .Sr:irpus cernua--all readily eaten that 
season, with the exception of the latter, which was usually only 
accidentally eaten. 

It will he noticed that all these species were in the young, spring 
state. It is true that sporadic flowering occurs with Pycreus, but 
none of the principal species cited flower until much later. Scirpus 
cory m hosus flowers best in K ovember-Decemher, but all the others 
flower later than that, January-February being their optimum 
flowering periods. 

No further marked symptoms having occurred by December, the 
experiment ,vas discontinued for that season. 

'l1he farmer was also advised to keep his stock away from that 
vlei, and the area was in consequence fallowed until July, 192G. 

This had a· considerable effect on the vegetation: on the water 
side~ Scfrp,us corymbosus increased and became tall and dominating. 
The entire facies of the vlei was governed by this type. 

Ooncunentlv all(l coinciclentallv it was necessary for Carex cernua 
to grow vigorou;ly and tall to coml;at and compete ~vith this invasion. 
Such a response indeed was made, fortunately favoured h:v late 
seasonal rains. 

The effect on Pycreus was considerable. All its stores of food 
were devoted to producing long laminae to avoid being shaded out, 
and hence radial spread was not only checked hut largely prevented. 
In fact, on the water side, the invasion of Carex was too strong for 
it, and it was almost ousted. For example, the site of El was changed 
from a proportional representation of a bout Carea: 35 : Pycreus 65 
to Care.v GO : Pyc1•e1ts 40 ratios. 

Similarly on the land side, Eleoclwris limosa and, on its outer 
zone, Fimbristylis c01nplanata, both increased to an extraordinary 
extent, limiting the former spread of Pycreus and in the portions of 
the vlei of low slope angle (see page 830) Transsect. I and VI) much 
of the usurped area was even i-eclaimed from Pycreus. 

A.ndropogon eucorm:s also increased in abundance. It might be 
noted that these observations recorded for Pycreus are true also for 

821 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



VLEI POISONING. PART II. 

the low-growing, mat-forming Haemarthria compressa, which 
inhabits the zone adjoining Pycre11s on its land side. 

In the Haenwrthria zone occurs Ranunculus pinnatus, Poir 
( =R. pubescens, Thunb.), although in relatively small quantity, and 
it is little grazed by cattle. 

In mid-September, 192G, N eser decided to repeat the tethering 
experiment on the same sites; but in addition he also decided to 
have two animals stabled, these animals to be fed entirely on hay 
cut from specified portions of the vlei: one to be fed on green vlei 
hay cut in the broad zone of Care.1:-Pycreus just below bovine E's 
site (see page S:30, r:rranssect. Y), the other to he fed on green vlei 
hay cut above bovine C's site. 

Shortly after this seven more bovines were drafted into the 
experiment. These were all tied up separately under the shade of 
trees, on cleared sandy soil, and their food ,vas placed into low 
wooden boxes, borehole water being their only other ration. 

The food which was presented to them in the boxes consisted of 
specific plants cut from the vlei. rrhe species selected were chost'll 
by me from the common factor lists for sites A and E of the 1925-?n 
season (see pages 827-829), and the order agreed upon "·as (1) Scirpus, 
(2) Carex, (::J) P,1Jc1·eus, (4) Eleochm·is, (5) Haemarthria. 

N eser ananged the manner of presentation as follmvs :-
(1) Bovine No. 743 to he fed 2 lb. Scirpus corymbosus + 10 lb. 

dry Onderstepoort hay. 
(2) Bovine N,o. G05 to he fed 2 lb. Care:e ce1·1111a +No. 1 + 8 lb. 

Onden;tepoort hay. 
(3) Bovine ~o. 719 to he fed 2 lb. Pycreus 111nbros11s + ~os. 1-2 

+ G lb. Onderstepoort hay. 
( 4) Bovine X o. G33 to he fed 2 lb. Eleochm·is li m.osa + l, 2, 3 

+ 4 lb. Onderstepoort hay. 
(5) Bovine Ko. G51 to he fed 2 lb. Haemartl11·ia compressa+ l, 

2, 0, 4 + 2 1 h. Ornlerstepoort ·hay. 
Two bovines ,vere fed with an arl hbiturn ration of Si11m tliirn

bergii (bovine No. 707) and Ra111rnculw pinnatus (bovine No. 717). 
The manner of collecting was as follows: The food material was 

obtained by hrn natives with sickles and sacks; the portions of the 
species that ,rnuld naturally he grazed b~T bovines were sickle-cut or 
hand-plucke<l from the grov,ing plants in specially selected streamside 
strips. The natives were trained to choose the correct plants, placing 
these culls into damp bags, and this work, together with the accurate 
subdivision of the sacks' contents into the scheduled food lots, was 
personally supervised by the farmer himself. Further, to assist in 
the elimination of errors, a bunch of each feeding test species was 
fastened in a convenient conspicuous place immediatel;\T above the 
correct numbered hm~ine. 

In October, the bovine on site A died with alleged typical symp
toms. This might have called for a different arrangement of the 
order of the feeding-schedule for the above five boviues. However, 
nothing was done, it being anticipated that other cases might develop. 

Soon the feeding tests with Rat11111culus and Si1.11n ,rnre disccm
tinued. On 11th November the bovine No. 317 4 suddenly developed 

822 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



A. 0. D. MOGG. 

symptoms, and died on the 12th November ·with ·what the farmer 
considered to be the typical symptoms of the vlei pmsomng he had 
experienced in his own previous cattle losses. 

On visiting the farm the next morning, with Lawrence, of the. 
Division of Veterinary Services, I estimated the rumenal contents: 
of this dead animal to consist of about 95 per cent. of Pycre1.ls u.mhro
sus, one or two fragments of Scirpus, and one or two pieces each of 
Sium and Eqw·setu11i. 

1'he uneaten food in the trough, quite two days' rations, ·was 
of about the same composition, i.e.-

1:y_cre1.1s .. . 
,",czrp1.1s ........ . 
E_91.Liseh11n ..... . 
S,111rn . . . . . . . .. 

There were no other constituents. 

95 per cent. 
2 per cent. 
2 per cent. 

0.5 per cent. 

Now it must be noted that the feeding material had been 
previously colleeted from the hydrophytic zones above the sites C of 
hovine No. G40. But the supply had given out, and on the :3rd 
X ovem her, X eser had ordered the food materials to he cut below 
site C (bovine X o. G40) (see page 830, Transsect. II) in the stream
bed where the mine-washings silt of last season comprised at least 
the first six inches of soil. Here the vegetation vi·as rank, heing 
composed of deeply rhizomatous and semi-submerged h:nlrophytes. 
Scirzms corym lJOsus was dominant and grew very tall; hut Pl}creu,s 
1.nnbro.ws, with very long coarse laminae, was the most prevalent 
species. This zone iR the euhabitat for S£1.11n, and in the more raised 
silted-up areas Equisetum was very abundant, particularly in that 
very elevated pmtion "·here the mine-waRhings fell iu a miniature 
waterfall into the pool. 

Now the nati-rns, in cutting the rations, had rejected the very 
coarse Scirpus stems (hence the small proportions found in the feed
ing trough and nnnenal contenfa), leaving them on the cut area. 
This al8o applie<l to the Si11m. In the adual strips cut very little 
]<.,\111iset11m grew (although it wm; relatively very abundant in the 
near vicinity). 

Had 01{t> not doselv t>x:.nnined the nullenal contents, one could 
not haw exdude<l the i)Ossihility of the animal having selected out 
and eaten more Sium than woulcl he suggested by the proportion in 
the troughs. But only two leaves in the ,vhole rumen could he clis
eovered. 

Renee three point:;; stand out with this death: (1) Pycreu.<J 1.1m
luosus, at least for the lm,t :1-4 days, composed over 90 per cent. of 
its ration8. (2) The animal wa8 apparently healthy (and somewhat 
wild), and at least as healthy as bovine No. <i40 on sites C last seaRon, 
whilst it was being ft><l on hydrophytic ·dei vt>getatiou cut on 
sites C (hoYine Xo. G40) and alJOre, therefore, where the mine-wash
ings entered tlie stream. (0) It only died some 8-9 days after its 
rations were changed to hydrophyte vegetation growing amongRt 
deep mine-washings silt. 'l1he alteration in site of collection malJ not 
have anything to do with the inherent toxic principles of a particular 
plant; but this case does seem to indicate that the eftect of the soil 
factor must not he left out of account. 
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As the result of this death, the schedule for feeding bovines was 
altered as follmvs : -

(1) Bovines Nos. 4717 and 743 fed ·with' Pycre1.ts' ad libitum 
+ Onderstepoort hay as required. 

(2) Bovine No. 719 fed ·with ' Scirpus ' acl libitum + Onderste
poort hay as required. 

(3) Bovine No. G05 fed ·with ' Care,v ' acl libitu1n + Onderste
poort hay as required. 

(4) Bovine No. 651 fed with' Haema 0rthria' and' Eleocharis' 
+ Onderstepoort hay as required. 

rrhis is exactlv in accordance ·with the common factor lists for 
sites A and E, ancl also takes into account the proportions just given 
for the mine-washings silted-up pool below sites C. 

Of the species 1-5, none of these plants have a previous toxic 
l'ecord. 

Si1nn is toxic, but possibly only on some vlei soils, and then 
only perhaps in the spring and early summer. Had the vlei not 
been so altered and heavily gra:;r,ed dmvn, it is very improbable that 
S1:u11i ,vould have been grazed naturally at all. It is almost in
accessible to stock in its euhabitat in undisturbed vleis (marshes). 
The paddock treatment undoubtedly emphasized such plants as Siu11i. 

lloth Ranuncidus and Equisetum are genera with definitely toxic 
species else,vhere than in South Africa. So far, Equisetmn has 
proved negative in feeding tests, both on this area to bovines, and at 
Onderstepoort to horses, cattle, and sheep. Similarly Sium has not 
always proved toxic, nor has Ran1mculus at all to bovines. 

But as regards this latter species, it is ,rnrthy of note that in 
several experiments carried out by Le Roux, of the Division of 
Veterinary Services, at Ennelo on sheep in November, 1926, death 
vrns produced by forcibly feeding (i.e. drenching) the chopped and 
crushed floweri1ig and fruiting' plant. Shortly after this, as fully 
recorded by N eser, the tethering experiments were discontinued, and 
only the tests relating to bovines Nos. 4il7, 743, 719, G05, and G51 
were proceeded with. 

These were continued with until the end of January, 192i, when, 
no further " cases " of any kind occurring, the experiments for this 
season (192G-27) were concluded. 

SU!BIARY. 

(a) " Vlei poisoning " is the term applied to some hitherto un
explained deaths am:ongst the dairy herd ,of a farmer in the high-veld 
in the Eastern district of Pretoria. r_t'he animals were grazing in a 
small paddock containing a permanent stream whose meandering 
course often included much inundata hle, marshy areas. 

(b) Geologically the portion of the farm concerned is situated in 
a valley formed between a rather confused lJOrtion of the )Iagalies
berg section of the Pretoria series of the Transvaal System. Hence 
the higher ground to the North and South sides of the central stream 
consists of clay and sandy soils respectively, and as such carry very 
different edaphic, xerophytic plant communities. 
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The soil immediately about the stream and vlei portions is deep, 
dark, alluvial, clayey silt soil, derived not only from the relatively 
slight drainage inwards from the north and south slopes of the valley,. 
but chiefly from the main valley drainage from east to west. 

( c) :Fenced off from the North Eastern corner of the paddock is 
a small lead-mine ·which has been sporadically worked for 30 years. 
The washings from the crushed ores run down open furrows into the 
stream at points near the eastern boundary fence. Hence some of 
the products of the mine workings are accessible to cattle in the 
paddock, and the ·dei vegetation grows amongst the clay soil much 
admixed with this mine silt so that the hydrophytes are steeped in 
water partl~· de1irnd from the mine. 

(d) The cattle deaths have been occurring annually, (1) in the 
spring and early summer, and (2) since the vlei was ploughed,. cut, 
and closely grazed. 

(e) By examining the stream-course for a long distance both 
Eastwards and West.wards beyond the confines of the paddock, 
abundant evidence was found of the probable former composition of 
the Ylei-not seen by the writer in its undisturbed state. The 
association was mHlou·btedly a Pluagmitetum-Typhetum stream and 
swamp-tall, ·wandlike forms with dense aggregations in the more 
marshy portions. But by ploughing, cutting, and grazing down the 
valle~· vegetation, the ·whole facies of the vlei portions have been 
changed. The association dominants have almost disappeared and 
have hePn completely replacPd hy a Scirpetum-Py<.-rPtum associa
tion, relatively hrw-growing, non-shading forms. 

(f) TTndoubtPdly owing to the veld treatment, plants have been 
made a('cesRihle to ('attle, arnl haYe heen eaten by them, ·which would 
not otherwise haYe been the casP. One such associated plant, Sium 
thunber.r;1·i, has been definitely proved to be toxic, at least in the 
spring state on thjs soil. J,ikewise two other planfa, Eq111·setu111 
ra,mosiss,· mu III and Rm111nc1.1l11s pin natus (the latter found to he toxic 
to sheep when drenched), had hoth been brought into mrnRual pro
minence, all<l were eaten by cattle. Feeding tests to cattle with these 
speeies i11 their spring-summer states, carried out hy X eRer, have 
so far proYed negatiYe. 

(.r;) A sm·yey of the farm paddock having revealed no specific 
plant ,vith a previous authentic toxic record, N eser decided to 
initiate tet hPring experiments. SitPs representing different zones of 
the pad<lcwk Yegetation were selected by me, and the experiments 
commeu<'ed in ( )ctober, 1925. l◄'loristic lists, with Yisual <·olonization 
far-tor notes for each species, were made by me for E'Yery animal and 
site. 

Two animals iu theRe experiments became affected: (1) The 
boYiue (Xo. G:39) on Al sickened ou the site where Sium., l1)quisetum, 
and Han II nculus were exposed ( albeit Pycreus mnlnosus and Scirpi,s 
cotymlJOsus were the most abundant species present and eaten). ':l1his 
caRe led to the Simn test recol'<led aliove. It had long heen suspected 
to he toxie, hut never proved. 

(2) The bovine (Xo. (,02) on El sirJkAned and died. Its teth<.!r 
Rite eouspicuously had neither Sim11, b'quisetum, nor Honunc1llus. 
The main grazing ( 011 alluYial iuundatable sandy silt soil at the 
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commencement of the broad marshy zone) consisted of 1, Pycreus 
u111brosus; 2, Care,v cernua; and 3, Scirp11s corymbosus. 

(h) ~l1he experiments 1·epeated in Spring, 1926, showed t-wo cases, 
(1) one tethered on site Al, and (2) one stabled bovine fed from green 
hay cut from the rank stream-bed growth. The ration composition 
was examined (A) in the field, (B) in the uneaten remains in tlie 
trough, and (C) in the artual rumenal contents of the dead animal, 
showed that P ycreus um ln·osus was present over 90 per cent., and 
only minute proportions of Scirpus, Sium, and Equisehnn were 
present. 

(i) Feeding tests carried out h,v Xeser on cattle awa>~ from the 
vlei and chinking borehole water, hut being fed by specific plants 
cut from the vlei fresh daily, proved negative. 

(j) It is noteworthy that the animals which either died or only 
sickened were (1) drinking mine-contaminated water arnl (2) eating 
vlei and streamside vegetation growing in or near and also lJelow 
where the mine-,Yashings entered the stream. Whilst animals on the 
ridges and animals in the vlei a.bore where the mine-washings entered 
the stream, throughout remained unaffected. 

Also, not all portions of the vlei, even below the mine, are 
ec11rnll,v toxic (e.g. site B in both seasons, and site E this season). 

COXCLFSIONS. 

(1) Vlei poisouiug seems to occur only during the spring state 
of the hydrnphytic portions of certain parts of ,one particular high
veld vlei, cattle onl>r being affected. 

(2) One essentially vlei constituent, S/um tli1111ber.r;ii, which was 
enormously emphasized owing to the treatment which modified the 
vlei, was proved toxic in the spring on that soil. 

(!1) That Sium ,ms not the only cause of cleath, hut that (a) 
JJyc1·e11s 11111 bro.ms chiefly, then (lJ) Scirpus cory III bosus and ( c) Care.r 
cer11,1w, were principal constituents of the food of all afferted animals. 

(4) That all the feeding-test plants were growing in that portion 
of the vlei below ,Yhere the mine water and ore washings ,Yould enter 
arnl contaminate the stream. No experiments have been devised or 
tried which would completely eliminate the possibility of 1nine pro
ducts or soil changes from influencing the vegetation and so eventually 
being concerned ,Yith the cause or the vlei poisoning. 
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VLEI (VAI_.J,EY) Po1s0NING INVESTIGATIONS: Cm1PARATIVE :FLoRISTIC LISTS. 

25th October, 1925. Bovine Bovine Bovine Bovine Bovine Bovine 
No. 639. No. 633. No. 640. No. 629. No. 632. No. 651. 

Total 
Incidence. 

A. B. C. D. K F. 
Vlei. Vlei. Vlei. S. Ridge. Vlei. N.Ridge. 

SPECIES. Water Silted 
Zone Zone (Equi- Eastern Western Frequency 

(Siurn- seturn Vlei 8andy. Broad Clayey. of 
Equi- domi- Zone. Zone. Species. 

seturn). nant). 

Equi,etac,a, . ..... • 1 Equi,etum. mnwsi,,imum, Deis ......... C. A. - - - -
Typhaceae. . . . . . . . . Typha australis, Schum and Thon ...... L. - - - - - -
Gramineae. . . . . . . . Cynodon dactylon, Pers ................ R. AD. - - - L. -

Digitaria eriantha, Steud., var. stolo-
nifera, Stapf ..•..................... - - - A. - - -

Eragrostis brizoides, Nees .............. - - L. C. - - -
Eragrostis plana, Nees ................ C. FC. C. C. L. AD. 5 

L.-C.-AD. 
H aernarthria cornpressa, Poir ........... A. L. A. A. A. - 5 L.-A. 
Imperata arundinacea, Cyril. ........... C. vc. - - L. C. 4 L.-C. 
Leersia hexandra, Swartz .............. L. - - - C. - -
Paspalum dilatatum, Poir .............. A. A. A. VC~ - - 4 A. 
Penniseturn thunbergii, Kunth .......... L. - C. - L. - -
Phragrnites cornrnunis, Trin ............ R. - - - R. - -
Sporobolus Jrnbriatus, Nees ............. - - - - - F. -

---------* 

Graz- A.&E. ability. 

Ob- Critical 

served. Floristic 
Lists. 

E. 
T. 

SE. 

RE. 
RE. 
E. L. 

RE. A. 
E. L. ~ 

SE. L. 
? RE. -

SE. L. I:, 
T. R. 
E. - l:::: 

0 
Ci 
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VLEI (VALLEY) Polf;\oNiNG INVESTIGATIONS : CoMl'ARATtVE Pr.oRISTIC LISTS-(Continued). 

--

25th October, 1925. Bovine Bovine Bovine I Bovine lk,vine Bovine 
No. 639. No. 633. No. 640. No. 629. No. 632. No. 651. 

Total 
Incidence. 

A. B. C. D. E. F. 
Vlei. Vlei. Vlei. S. Ridge.· Vlei. N.Ridge. 

SPECIES. Water Silted 
Zone Zone Eastern \Vestern Frequency 

(Sium- (Equi- Vlei Sandy. Broad Clayey. of 
Equi- setum Zone. Zone. Species. 

setum). domi-
nant). 

Oyperaceae........ Bulbostyli8 complanata, Linn ........... - - - R. - - -
J Carex cernua, Boalt ................... C. - L. - VO. - 3 L.-C. 

Cyperus pulcher, Thunb ................ - - L. - - - -
Eleocharis limosa, Schul tr .............. L. - C. - C. - -
Pimbristylis complanata, Linn .......... - - C. C. - - -
Puirena pubescens, Kunth ............. - - R. - - - -
Kyllinga elatior, Kunth ............... - - - - L. - -
Pycreus jlavescens, Reichb .............. - C. C. - VO. - 3 C. 
Pycreus macranthus, C.R. Cl .......... - I - R. - - - -
Pycreus umbrosus, Nees ............... AD. 

I 
C. A. - AD. - 4 A. 

Scirpus corymbosus, Roth .............. A. C. C. - VO. - 4 CA. 
Juncaceae ......... J uncus exsertits, Buch ................. L. - - R. - -

Graz-
ability. 

Ob-
served. 

SE. 
E. 
-
SE. 
SE. 
-
SE. 
E. 

SE. 
RE. 
E. 

SE. 

A. &E. 

Critical 
Floristic 

Lists. 

-
C. 
-
-
-
-
-
-
-

AD. 
VO. 
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~ 
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Liliaceae ..... ..... Scilla minima, Baker ................. 
Polygonaceae . ..... Polygonum lapathifolium, Linn ......... 
Ranunculaceae .. ... Ranunculus pinnatus, Poir ............. 
Leguminosae ... .... Acacia robusta, Burch ................. 

Argyrolobium sp ...................... 
Indigofera woodii, Bolus ............... 

Oxa1ida,ceae . ....... Oxalis corniculata, Linn ............... 
U 111 bellif era,e . ...... Sium thunbergii, DC ................... 
Asclepiadaceae .. ... Asclepias fruticosa. Linn ............... 
Scrophulariaceae .. . Nemesia parviffora, Benth .............. 

Mimulus gracilis, R.Br ................ 
Veronica anagallis, Linn ............... 

/'lanW/jinaceae .... · 1 Plantago majo,, Linn ........... ...... 
Campanulaceae. . . . Lobelia erinus, Linn .................. 
Compositae........ Arctotis scaposa (Harv.), 0. Hoffm ..... 

Gerbera ambigua, Sch. Bip ............. 
Helichrysum aureo-ni:tens, Sch. Bip ..... 
H elichrysum caespititium, Sond ......... 
Senecio erubescens, Ait ................. 

/ Senecio la,tifolius, DC .................. 
Sonchus nant1s, So11d .................. 

Prevalence of Species. 
A=Abundant. 
D=Dominant. 
C=Common. 

FC=Fairly common. 
VO= Very common. 

L=Little. 
VL= V uy little. 

R=Rare. 

- - L. 
L. 
C 

R./R.K I R./RE. 

- L. 
C. VL. 
R. -
- - R. R. 
R. -
R. R. 

T. 
R. L. 

R. L. 
- - L. 
R. R. L. 

- C. 
R. 
L. 
R. 

ABBREVIATIONS USED. 

0-razability of Species. 
E= Eaten. 

RE=Readily eaten. 
SE=Slightly eaten. 

T=Tast.ed. 
a=Avoided. 

L. 
L. 

I 
R./RE. I 

-
VL -

3 R. 
R. 
R. 
- - I 

- - -
- - -
L. - 3 R.-L. 

-
-
-
-

R. 3 R.-L. 
-
R. 

-
SE. 
R.K 

-
E. 
-
-
-
T. 

-
-
T. 

-
E. 

L. 
L. 

a. 
-
-
R. 
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Sterility. 

J. QUINLAN ... ••• Researches into Sterility of Cows m South 
Africa. 

831 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



15th Annual Repol'l of the Director of Feterinary Service.,;, 
Um:on of South Africa. October, 1929. 

Researches into Sterility of Cows in South 
Africa. 

lly l)IWF'ESSOR JOHN ~UINLAN, :F.R.C.V.S., Dr. }Ied. Vet., 

D.V.Sc. 

PREFACE. 

IN this work it is not intended to discuss in detail all the pathological 
conditions which are described in text books dealing ·with the diseases 
of the genital organs of cattle. The pathological changes described 
are confined to those ·which have been observed in South Africa 
<luring two years' investigations into the nature of sterility in cows. 
However, practically all eonditions des('ribed by imTestigators iu 
countries "There intensive cattle breeding is carried out, such as 
America, Germany, Switzerland, Holland, and the British Isles, have 
been encountered. There is scarcely an important pathological 
change associate<l with sterility in cows which has not been met with. 
'l'he ·work covers almost fully the whole question of the cause, symp
toms, macroscopic and microscopic pathology, and the treatment of 
bovine sterility as it is observed in South Africa. The present work 
is the first publication in this country on the pathology and therapy 
of the diseases of the female bovine genitalia. 'l111e urgent necessity 
for such researches luul been re<'ognized within recent years, owing 
to the ever-increasing prevalence of sterility in bovine females. 'rlie 
opportunity for carrying out these researches was afforded me by 
Sir Arnold 'l1lieiler, the late Director of Veterinary Education and 
Heseareh in South Africa, and his successor, Dr. P. J. du 'l'oit, the 
present Director of Veterinary Services, to whom I wish to express 
my indebtedness for having put at my disposal an immense material 
for researches into a hitherto unstudied problem iu this country. 

This paper was completed in )fay, 1928. 
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J. QUINLAN. 

INTRODUCTION. 
DcRIXG recent years the increase in sterility among cattle in this 
country has attained enormous economic importance. Since the 
introduction of imported cattle from Holland and the British Isles 
into the best known herds, the e,·er-inereasing prevalence of sterility 
has come frequently to the notice of the veterinarian. 

The importation of cattle and the subsequent grading of herds, 
which has taken place within the past fifteen years, have produced 
cattle which are very valuable from a breeding or milking point of 
view, but sterility, in many cases, reduces their value to what they 
are worth in the abattoir. 

rrliere is no doubt that a limited amount of sterility has always 
been existant among the native breeds of cattle in South Africa, but 
as it vrns of relatively little economic importance prior to the develop
ment of the pure-bred cattle industry, it was not brought so 
prominently to the notice of the veterinarian. At that time the 
expense connected with investigations into its causes, pathology, and 
therapy would S('arcely he justified, except from a scientific stand
point. 'l1he result ·was that until recent years sterility and the many 
diseased conditions of the female genitalia associated with it received 
but scant attention. 

There is little doubt that the hardier native eattle are more 
resistant to diseases of the genital tract than the pure-bred imported 
cattle. Further, it has taken years for imported cattle and their 
offspring to become really acclimatized to South African conditions, 
with the result that their resistance to disease was for a time at least 
lowered. 

With regard to the prevalence of sterility in cattle, an attempt 
·was made to ascertain the incidence in South Africa and Rhodesia 
by asking well-knmn1 farmers to answer a questionnaire. Prior to 
commencing our researches it was intended to compile statistics as 
1.o the pereentage of farms on whieh sterility, either geueral Oi' as 
isolated cases, existed. By general sterility in this Report is meant 
a farm on which over 20 per cent. of females of breeding age gave 
trouble in conception. The farmers were also requested to state 
whether contagious abortion or contagious granular vaginitis was 
known to exist. The following table is made up from information 
received fr01n 215 replies. Letters ·which did not contain accuratP 
information are not included. The number of cattle concerned would 
he ap·proximately 10,000. 

Province. 

Cape ............ . 
Natal ............ . 
Transvaal ........ . 
Orange Pree State. 

TOTAL .•..•• 

Southern Rhodesia 

UNION o:F Sounr A1•RICA. 

Sterility. 

Herds No. of Herds I 

Concerned. Affected. General. Isolated. 

63 
50 
48 
42 

Per cent. I Per cent. 
38·0 4·8 
48·0 4·0 
:{9· 6 I 2·0 
40·4 2·3 

I 
Per cent. 

33·3 
• 44·0 
! 37.5 

38·0 

j Herds Affected with 

I Per 
6 
cent. Per 

1 
ient. 

16 12 
8 6 

11·9 19 
1-----1----------1-----1-----·-----

203 41·5 3·27 38·2 10·47 14 

12 41 8 33 8 16 
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STERILITY OF COWS. 

From the above table the high incidence of sterility amongst 
South African cattle will be apparent. The percent~ges given 
regarding the herds infected ·with contagious abortion and contagious 
granular vaginitis are probably much too lm-v. Neither disease is 
scheduled, so that accurate official statistics are unavailable. 

. The prevalence cif the cornlition has undoubtedly greatly 
mcreased within the past fifteen years. This is due to the fact that 
?attle,_ especially the milking breeds, are no-w being kept under more 
mtemnve conditions; their environment simulates more that in 
Europe and America. It is a fact registered in other countries that 
sterility is more frequent in cattle which are kept under what must be 
considered artificial conditions of domestication. Housing with 
insufficient exercise, high feeding ·with the object of producing high 
milk records, control of breeding with the object of prolonging the 
lactation period and giving a high milk yield during the winter 
months, when milk is most expensive, are factors which must be 
considered artificial, and which tend to induce a deviation from the 
normal physiological activities of the female genitalia. 'l'hese 
artificial cornlitions appear to upset that balance of the hormone 
secretions which recent literature (}Iarshall, Frei, and others) 
connects with the normal functioning of the genital tract. 

The exact role of the internal secretions in the production and 
maintaining of functional sterility is not yet entirely understood, but 
the results which can be obtained in the treatment of cases of this 
nature by gland transplants and the use of ovarian extracts leave no 
doubt that the role is a not unimportant one. Further inveistigations, 
which are now being carried out along this line of research in other 
countries and at this Institutio:a, will throw more light on this 
interesting subject. During these investigations the possibility of 
the hormone secreting glands, either individually or in groups, out
side the ovary, being involved in the production of or associated with 
the pathology of sterility has not been lost sight of. In all cases 
of incurable sterility and in many cases of functional sterility, which 
did not yield to treatment, the;\T have been systematically examined. 
It may be stated here that, although pathological lesions have been 
found in the thyroid, hypophysis, epiphysis, thymus, and adrenal 
glands in some cases, these lesions "\Yere not constant. It would, 
therefore, he umYise at the present time to associate them ,Yith 
sterility, either as a pathological consequence or an aetiological 
factor. Changes of the thyroid have been connected with sterility by 
several observers including Frei and Jlugh. Struma colloides has 
occasionally been seen in sterile cows during these observations. This, 
however, would ap1rnar to he a common pathological lesion in the 
thyroid gland of otlier cattle in the Transvaal (Quinlan). Hyper
aemia of the hypophysis has also been observed in some of the cow,;; 
slaughtered. Here again the hyperaemia was not a constant condition 
in sterile cows suffering from the same pathological lesion in the 
genital tract. Other lesions fournl were corpora amylaC'eae in 
the epiphysis, calcareous deposit in the pars nervosa of the 
hypophysis, vesicles in the pars distalis of the hypophysis, apparent 
increase in the medullary areas of the thymus and increase in size 
of Hassal's corpuscles. In one case fatty degeneration of the adrenal 
cortex was present, in another there was fatty infiltration. In 

836 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



J. QUINLAN. 

several of the adrenals there was irregular distribution of lipoid 
granules in the cortex. In one adrenal there ,vas an encapsulated 
haemorrhage. No change was ever observed in the pancreas. The 
ductless glands from all animals slaughtered have been carefully 
measured and weighed. Comparisons have been made ·with the glands 
of J.l9rmal cattle destroyed in the abattoir and also with the reconls 
obtainable from the works of such well-known authorities as Sisson 
and Ellenberger. rrhe results have been practically identical, with 
the exception of the thyroid and adrenal glands, which showed a 
considerable increase in size and weight in the sterile cattle. This 
great difference can possibly be explained in the :fact that, with one 
or two exceptions, all the cows destroyed for these investigations were 
pure-bred Frieslands, Shorthorns, or Herefords, which ,rnre much 
better grown and in infinitely better condition than the cross-bred 
cattle with which the comparison had to he made. It is intended to 
continue the study of the ductless glands in sterile cattle further. 
The study will be directed especially towards cattle which suffer from 
functional sterility, as it is in these that any pathological change is 
most likely to be manifest. :Functional sterility can, in the majority 
of cases, he treated successfully by the careful selection of gland 
extracts, especially those obtained from the ovary. It is in these 
animals, therefore, that there is hope of obtaining definite results. At 
present ·it appears to be safe to state that the majority of cows which 
are sterile because of pathological lesions in the genitalia, such as 
metritis -chronira catarrhalis or purulenta, hydrometra, salping·itis, 
and cystic degeneration of the Graafian follicle or corpus luteum, do 
not show any constant pathological change either on macro•,-icopie or 
histological examination of the ductless glands outside the ovary. 
The changes which are evident in the physiological activities of the 
genital h~act in these rows can as a rule he accounted for by a 
microscopic examination of the ovary. In the attached Appendix 
(No. Y) a comparative table is given of the measurements and weights 
of the ductless glands in sterile arnl healthy animals. 

rrhe part played in the production of sterility by the variety and 
quantity of food given to breeding animals and also exercise has long 
been recognized (Zschokke and Dolder). Over-fat animals are known 
to he shy breeders. In these animals the oestral periods are fe,Y with 
long inter-ovulation periods. The condition, which is described as 
functional sterility, is most commonly met with in heifers, especially 
the beef breeds, ,vhich have been long maintained in high condition 
for show purposes. It, however, also occurs, but with less frel1uency, 
in heifers of the milk breeds when they are kept under similar con
ditions of inactivity and obesity. At this Institute, it has been the 
practice for years to import young heifers which act as virus 
reservoirs for red-water and gall-sickness vaccines. It is necessary 
to maintain these animals in high condition so that the maximum of 
hlood can be ,vithdrawn. As they must be maintained free from ticks 
exercise is restricted to a minimum. The food fed consists chiefly of 
maize meal, bran, lucerne hay, teff hay, maize ensilage, veld hay, and 
1 ounce of salt claily. So as to ensure freedom from ticks, the ration 
is sterilizecl in bulk by steam. 

The result of high feeding and restricted exercise is obesity. 
The heifers are used as reseryo1r animalR for the production of red-
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STERILITY OF COWS. 

water and gall-sickness vaccine until about the age of five years, when 
they are sold or sent to the Schools of Agrieulture as breeding 
animals. Quite 80 per cent. of these heifers suffer from functional 
sterility of a very obstinate nature. The majority end in the abattoir 
as hopelessly sterile. Within the past two years those heifers have 
been used for experimental purposes at this Institution and several 
older reservoir heifers have been collected from the field for observa
tion. The young heifers, as a rule, respond to suitable treatment 
with a balanced ration, compatible "·ith high fertility in cattle, and 
the in;jeetion of ovarian hormones or gland grafts, hut the older ones 
are very obstinate to these methods of treatment. Hcrwever, many of 
them eventually breed. The first essential is to ch:mge the condition 
from one of obesity to that of physical fitness. At the moment it is 
too early to sa;v whether having had one calf they will breed normally 
in future. · 

It is not C'ertain to what thi~ fundiona] sterilit_-v can he ascribed, 
whether to changes in the secretion of the ductless-gland system or 
whether the ehange is not entirely eon-fined in the ovary itself. It is 
certain, however, from our ohservatiom,, that, in some old animals 
which have suffered from functional sterility sinee heiferhood, there 
is a change in the uterine mucosa and an atrophy of the cotyledons, 
so that there is a tendency for these animals to abort if thev do 
conceive. In those cases th~ atrophy of the cotyleclons and the m1~cosa 
mn)· he due to disuse. Such atrophy of the cotyledons is however, 
commonly met with in cows suffering from metritis chronica 
eatarrhalis and sterility for considerable periods of time. During 
the long inter-ovulation periods the .ovaries also show an inactive 
i-;tate. They are small ancl firm. The ('OJ]Hl'- luteum heC'omes reclueed 
in size and becomes brownish in colour. (Fig. 57, A. 2.) It seems 
to retain this state for weeks at a time. rrhe other ovarv shows no 
tendency to normally rapid development of Chaafia1; follicles. 
( )estrum mav oc·cur at intervals of 2 to 3 months or at intervals of 
4 to 5 weeks·, or the oestral periods may he at normal intervals of 20 
to n days in younger cattle. 

The importance of the role played by a suitably balanC'ed ration 
in breeding animals has been pointed out hy many observers in other 
countries. }Iarshall, quoting Kirkham, points out that ·white mice 
are sterile after the>· have put on a large (1uantit>· of fat. Quoting 
Chalmers ,vatson, he states that rats are usually sterile when feel 
ex.elusively on meat. He bas ohservecl long inter-O"\·ulation periocb in 
very fat animals. Gihhons states that the ratio of barren to fruitful 
ma~Tinges in the obese is 1 to 5, whjlst the ordinary ratio is 1 to 10. 
Gebhardt cited by Gihlions attributes the ('hanges in the ovaries under 
these eiremnstanC'es to ehanges in the thyroid and the adrenal glands. 
Experiments crtrriecl out h>· }Iarshall and Heape in<liC'ate that there 
is a greater percentage of twins ancl triplets in sheep feel on corn an<l 
turnips clurjng winter than in those allowed to run at grass ·without 
c·oncenhates. Further, intensive feeding C'aused the sheep to come 
into oestrum earlier than is usual. thaYes an<l }Iiller have indicated 
the possiUe µ;ood results of Yitamine E, as fed in sproutecl oats, as a 
c01Tedive in cases of functional sterility. 
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During the earlier stages of functional sterility a change in diet, 
coupled ·with normal exercise, in most cases produces the desired 
result. In the treatment of sterility a rule is made to put each animal 
on to a balanced ration containing crushed oats, bran, linseed cake,. 
teff hay, g-reen 1 ucerne and grass. Bonemeal and sal i are also 
given. This treatment has been successful after a varied period of 
time in allowing the normal oestrous cycle to appear in most cases 
of younger heifern suffering from fundional sterility. Many heifers 
hred normally after the change of diet. It is, therefore, permissible 
to state that if high fertilit~, is to be maintained, a suitable ration 
must he fed. Let it he understood that the heifers are first brought 
clown in condition by exercise and a light ration. 

It is not intended to diseuss fully the literature on the subject of 
diet and sterility here. rrhe question will he considered at a later 
date when our investigations into functional sterility are hei ng 
diseussed. It is considered sufficent at this juncture to indicate that 
in South Africa as well as in other countries the oestrous (·vcle and 
normal breeding is frequently upset by an unsuitable· ration, 
-especially "·hen associated with insufficient·exercise. 

Fnderfeeding to a lesser extent also causes upset in the normal 
physiologi<'al changes in the ovaries. rrhis is well marked in areas 
affeeted with drought in this country. Cattle in very lm,v condition 
as a result of semi-starvation do not show a normal oestrous cvcle. 
vVhen extremely low, oestrous does not appear until the condition 
improves as a consec1uence of feeding concentrates or until the veld 
in1proves after rain. 

Dolder states that anaphrodisia is common in under-nourished 
cattle and also in cattle fed eontinuously for high milk production. 
Hichter draws attention to the relatively lmv fertility in badly 
nourished cattle, sheep, goats, and pigs during and following the 
war in Germanv. Similar observations have been made bv others in 
small animals. · Gihhons dnnvs attention to the low fertility in badlv 
nourished women. · · 

A chart showing the oestral periods of a number of sterile 
cattle is shown in A ppernlix IV. The <liagnosis is given in each case 
so that it is pos•sible to compare the oestrous cycle of cattle suffering
from various conditions causing sterility with that of normal cattle. 

It is neeessar;y to draw attention to another important point 
Tega re ling th is so-called artificial environment. The <liseased con
ditions whi('h cause sterility other than functional sterility are in 
most circumstances clue to some form of infection. It is not meant to 
convey the impression that sterility is solely due to contagious abor
tion and other contagious diseases. Contagious abortion, ('ontagious 
granular vag·initis, and tuberculosis, no doubt, play an enormous 
role in the production of the pathological conditions rnsulting in 
sterility or low fertility, but there are other organisms "·hich <lo not 
generally pro<luce sueh conditions, hut which may in certain 
in<lividuals eause intlannnatory changes of portions of the genital 
tract that also result in sterility. Housing and close concentration of 
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cattle, feeding, milking, and shmrn, v,hich bring cattle into close 
contact, predispose to the spread of contagious disease and the distri
bution of non-infectious disease of the genitalia causing sterility. By 
producing conditions favourable to the spread of disease intensive 
dairy farming has increased the prevalence of sterility. In this 
connection statistics show that the percentage of sterile co-ws amongst 
dairy cattle is much greater than amongst those of the beef breeds 
"·hich are run under ranching conditions on the veld. 

Neglect of stall hygiene is also a culpable factor in the conditions 
of domestication under which cattle are maintained. Badly lighted, 
badly ventilated, and unclean byres tend to lower the resistance of 
cows to infections, ·which such unhygienic premises undoubtedly 
harbour. One frequently encounters extensive outbreaks of puerperal 
metritis and cervicitis ,vhich can be easily explained in these byres. 
In fact, it would be difficult to understand how a cow could pass 
through the puerperal period without infection gaining entrance to 
the posterior genitals. rrhe fact that a diseased stud bull may also 
be responsible for the increasing prevalence of sterility in South 
Africa must not be overlooked-certainly, howeYer, to a lesser extent 
than diseased cows. In some herds where a low fertility record was 
shown in the absence of pa tho logical lesions in the gei;i tal tract of 
the cows, the culpable :factor was the bull. It is not intended to 
convey the impression that this occurs in nearly the same percentage 
of eases as in female•s, but it is brought to notice as a not negligible 
factor. 

The neglect of sex hygiene cannot he overlooked as an important 
factor in the spread of diseased conditions causing sterility. Hmv 
often do we see, even in ,Yell-bred and otherwise ,vell-cared-for herds, 
a cow with a retained afterbirth stall(ling in the byre at milking time? 
~fore often, however, one sees an animal with a purulent discharge 
from the genital tract contaminating its fellows. Cows suffering from 
sterility are bred, and as many of them come into oeshum :far more 
frequently than normal, the hull stands the greatest risk of becoming 
infected and infections of the genitalia are conveyed to other members 
of the herd. 

Of primary importance in the immediate cause of sterility is 
chronic inflammation of the uterus and the cervix. This fact was 
first established by Albrechtsen. He is supported hy many ,Yell
known obstetricians at the present time, including "\Villiams, 
Richter, Nielsen, Opperma1111, and others. Our observations in South 
Africa confirm this view. The other lesions connnonly found in the 
genitalia, such as salpingitis and pathological ovaria;1 changes, are 
without doubt due to extension of infection from the uterus or the 
cervix. rrhis fact is proved when one considers that changes in the 
fallopian tubes and the oYaries are less frequent than changes in the 
uterus in sterile cows. Further, •salpingitis awl cystic ov~u)· rarely 
exist without a concurrent metritis chronica catanhalis. The uterine 
change may not be clinically diagnosable, or it may not even be 
diagnosable marroscopically. However, microscopic examination, as 
a rule, reveals its presence. 
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Abnormalities in the oestrous cvcle can be consiclered as a reflec
tion of the state of the ovaries. Nymphomania and anaphrodisia are 
secondary symptoms of diseased conditions in the ovary and not in 
themselves a disease. 

The diseases of the genitalia of CffWS produce sterility in a 
number of ways according to the pathological entity which 1s 
established in each case : -

( 1) The spermatozoa or the ovum may be destro.ved by exudates 
from an inflammator:v lesion, and the development of spermalysin or 
spermatoxin. This may take place in the vagina, cervix, uterus, or 
fallopian tube. 

(2) The ovum and spermatozoa may be prevented from connnµ; 
together in cases of abnormalities in the fallopian tubes, uterus, 
cervix, or vagina. 

(3) The fertilized onnn may he destroyed by bacterial toxins, or 
there may be death from malnutrition as a result of failure of the 
developing embryonic envelopes to become embedded in the 
degenerated mucosa of the cot:dedons of the chronic metritic uterus. 

(4) Static condition of the ovaries resulting in failure to ovulate 
in functional sterility, cystic degeneration of the Graafian follicle, or 
corpus luteum and corpus luteum persistens. 

(5) Silent heat which occasionally occurs in cows and heifers, in 
which oestral symptoms do not oceur although ovulation takes place. 

(G) Deformities of the genitalia which prevent normal coitus. 
(7) Arrest in the development of the female genital tract such 

as occurs in " freemartins." 

DEFINITION. 

STEHTLITY may he defined in a general ,vay as the inability of a 
female to bring forth living young. For the purpose of conve;ving 
the meaning as to what a sterile animal is during these experiments 
this definition is sommdrnt too general. The ,vord sterility when used 
in these experiments meam; the failure of a sexuall~· mature animal 
to c·onceive, or of the fertilized ovum to become implanted, after 
being served three or more times at different oestral periods by a hull 
of knmn1 high fertility, or the failure of a non-pregnant animal to 
show oestrum or ovulation. 

CLASSIFICATION OF FEMALE BOVINE STERILITY. 

G·EN:ERAL. 

1. Congenital. 2. Acc1uired. 
~t Relative or temporary. 4. Absolute or permanent. 

In this case permanent sterility may he congenital or may have 
arisen after gestation has oeeuned. Temporary sterility is that in 
,vhieh the condition producing it can he overcome, whether it he due 
to anatomical, funetional, or infianunatory causes. 

SPECIAL. 
l. L--!natom ical . 

..A. Yulvar. 
B. Yaginal. 
C. Cervical. 
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D. Uterine. 
E. Tubal. 
F. Ovarian. 

2. Aetiological. 
(1) lnfectiou.,; Ste1'ili°ty caused by: 

A. rruberculosis. 
B. Contagious abortion. 
C. Contagious granular vaginitis. 
D. Non-specific infections. 

Diseases caused by these infectione: 
a. Vulvitis. 
b. Vaginitis. 
c. Cervicitis. 
d. Metritis. 

, e. Salpingitis. 
/. Ovarian changes. 

(2) Non-'infectious Sterility. 
A. Congenital and acquired deformities of the 

genital tract. 
B. Functional sterility. 

The discussion of the various diseases considered during these 
investigations will follow chiefly the classifications recorded under 
anatomical and aetiological. 

METHOD OF INVESTICATION. 

BEFORE comn1encing· these researches, an intimate knowledge of the 
anatomY. and histology of the female genital tract, the pathology and 
therapy of its diseases, as published in other countries, was gained 
by consulting the standard works of Sisson, Hess, Zsehokke, 1Villiarns, 
Albrechtsen, Richter, Oppermann, ,Vester, Gordan, J oest, Aschoff, 
Kaufmann, Frei, and Ellenberger. Clinical experience and the va1ue 
of therapeutic and preventive measures were gained by the examina
tion and treatment of cows and heifers all over the countrv. For 
histological examination the genital organs and the ductless glands of 
sterile cows, which had been under observation for considerable 
periods nt this Institution, were used. These animals were collected 
at the Laboratory from farmers who kept a record of the history of 
their animals, so that in most C'ases the previous history of each 
animal was known. They were selected after a careful gross examina
tion of the genitalia as suitable suhjects for our investigations. They 
were kept under close observation; their behaviour cluring oestrum and 
during the interovulation period was recorded. 1Vhen considered 
desirable, the cows were slaughtered at the Pretoria Ahattoir and the 
material collected immediately after death. Fresh specimens were 
cut and placed in 10 per eent. formalin. The genital organs were 
closely examined, measured, and described. The cross measurement 
of the cervix ·was taken about the junction of its middle and caudal 
third. Its length and width of wall were also recorded. rrhe uterus 
body ·was measured from the cranial extremity of the cervix to the 
outward bifurcation of the hmns. Its width was taken just in front 
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of the eervix over the pars indivisa. The horns were measured from 
the bifurcation to the apex. Their width was taken about the 
junction of the middle and caudal third. r.rhe organs were then 
painted by the artist attached to the Institution. All the photographs 
of the genitalia appearing in Appendix II are taken from the artist's 
coloured paintings. ~rhe ductless glands were measured and weighed. 

Sections from the various portions of the genitalia were cut and 
stained with haemalum and eosin, Van Giesen, and sudan III. 
\Vhen neee,ssary, differential stains were employed. As time permitted 
the histologieal examinations were eompleted. The results obtained 
are included in Appendix 1. 

DISEASES OF THE VULVA AND VACINA. 

Ste110.'ii:; of tlie rauin(t has been frequently met with in herds in 
\vhich treatment for infeet10us vaginitis has been carried out. As a 
rule, isolated C'ases of more or less marked stenosis were met ,,,ith. 
rrhe lumen of the vagina was deereased in size so that it admitted 
only one or two fingers. There was one herd, however, in whieh 
every cow which had been treated showed a complete or almost 
complete stenosis with C'onsequent sterility. A dairyman maintained 
a herd of 70 pure-bre,1 and grade Friesland eows of a really good 
t_\-pe. About hrn years ago (·ows began to return to the bull. The 
condition beeame alarming as the owner had a milk eontract in one 
of the largest towns jn the Fnion. A qualified praetitioner was con
sulted. He diagnosed infectious vaginitis as the eause of the 
trouble, without making a elinjcal examination of the genitalia of 
a single c·o\Y above the vulva. Neither was a sernlogieal test made 
for eontagious abortion. He advised treatment of the whole herd. 
The owner was unable to carry out treatment of all the cattle at 
the same time. Forty-five l'ow·s were c·arefully inigated with some 
drug supplied by the veterinarian. After inig·ation, the eows showed 
extreme uneasiness all(l severe straining. In spite of this, treatment 
"-as continued for six weeks. rrhe eows showed a purulent vulvar 
discharge from the c·ommenc·ement, and later it became impossible 
to insert the inigator-a rubber tube-beyond a few inehes. At 
the end of six months the:.;;e cows were examined and all vrere found 
to be suffering from almost eomplete Rtenosi:.;; of the vagina. The 
lesion as a rule began at short distance in front of the urethral 
opening. Rectal examination ,showed that it externled forward in 
every C'ase a.J.most to the eervix. Some of the lesions were penetrable 
,,·ith a probe, but in no cm,e could the little finger be passed. Those 
v,ith complete stenosis showed the presen<"e of liquid accumulation 
immediatelv posterior to the cervix. In those where the lumen was 
not entireljr closed the anterior genitalia di<l not show any patho
logical change on palpation. 

rrhe cause of vaginal stenosis appears to be due to irrational 
treatment of infeetious vag·initis 01· retained afterbirth by the use 
of strong irritant disinfedants. There are caRes, however, where 
the lesion has been ecmfined to the roof or floor of the vagina which 
could be asRoeiated with parturition injuries. 1Villiams has indicated 
the frequency of vaginal stenosis when potassium permanganate 
has been used as an irrigant in bovines. 
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When stenosis is very marked so that the penis of the bull 
cannot penetrate the lumen, sterility results. In such' a case the 
penis of the bull was severely injured in trying to copulate, while 
the cow suffered a severe laceration. When the lumen is open so 
as to admit two fingers, normal copulation and conception can take 
place. The danger of injury to the vagina and the penis of the bull 
in these cases cannot, however, be overlooked. In one case that came 
under observation, the vagina was badly stenosed, so that it admitted 
only two fingers with difficulty. The owner was recommended not 
to allow copulation, but when the cow was examined some months 
later she was found to be reeently pregnant. Further, parturition 
followed without assistance and with only a relatively slight injury 
to the vagina. · 

There is another aspect of stenosis that cannot be overlooked 
when the lumen of the vagina is much decreased in size. The normal 
mucous ,all{l physiologieal se{'retions -of oestrum sometinrns acnunulate 
in the pocket between the constriction and the cervix. It is not 
uncommon to firnl accumulations of a tenacious mucous material 
which appear to be the cause of sterility in occasional cases of 
stenosis. Clinical examination of the cervix and the genitalia 
anterior to it in these cases shows an apparently normal condition. 

In general, it may be taken that stenosis of the vagina and 
vulva pla;\'S an unimportant role in the causation of sterility. The 
ease described in which over 50 per cent. of the cows in the herd 
were sterile as a reirnlt of vaginal constriction must be considered 
exceptional. 

Prophylactic measures should be considered when using vaginal 
irrigants. Strong or irritant disinfectants are contra-indieated for 
use in the vulva and vagina. Parturition injuries shouM reeeive 
surgical attention so that they will heal ,vith the least possible 
degree of inflammatory phenomena arnl eonsequent restricted cica
tricial formation. Unless :-;tenosis is marked, it is unlikel;v to be 
a cause of trouble in copulation and conception. Neither is there 
a likelihood of dystokia. A postpartum examination, however, should 
be made to ascertain if the stenosed area hns been lacerated. Cows 
suffering from marked stenosis should not be served, owing to the 
,langer of laceration of the vagina and injuries to the penis of the 
bull. Attempts should be made to dilate the constriction and prevent 
recurr~nce by the application of boracic ointment, olive oil and 
iodoform, or some other suitable dressing. 1\Iucous accumulations 
can be removed by irrigation with .9 per eent. saline solution. It 
ma:v require repeated clilation before a (·ow is considered safe for 
service. ,vhen the stenosis is complete or almost complete, and the 
antero-posterior dimensiom; of the lesion are extensive, the prog·nosis 
i, not hopeful. 

Four cows have been met with in which there was a thid· hand 
of tissue covered with mucosa 1 ·which passed vertically across the 
portio-vagina of the eervix. The bands varied in width from :1 cm. 
to G cm., and in antero-posterior measurement from 3 cm. to 8 cm. 
All these animals had had several gestation periods and normal par
turitions. The band was attached at either extremity to the roof 
and floor of the vagina. Its cranial surface was elos~ly applied to 
the ostium uterinum externum over the caudal extremity of the 
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cervix. It allovrnd the passage of two or three fingers between 
it and the cervix. These bands are due to remnants of the median 
walls of Mueller's ducts (Williams, Richter, Haesler, Hess, and 
others). It does not seem to interfere in any way with conception 
as a rule. This fact ·would point out that it is not necessary for the 
penis of the bull to penetrate the ostium uterinum for normal 
copulation; that it is sufficient insurance for conception if the 
'lpermatozoa are deposited in the anterior part of the vagina. In 
one case in which the band of tissue was sonrnwhat T-shaped, 6 cm. 
aeross and 8 cm. antero-posteriorly, it would appear to have been 
the cause of sterility. ':L1he cow had bred normally previously. 
,vhen examined, there was s_ome ectropium of the last cervical fold 
so that the cervix ·was firmly pressed against the cranial surface of 
the band. ':rl1e deformity was apparently the cause of sterility. 

,Yhen these bands are found, they should be divided after first 
"·ithdrawing the cervix to the vulvar opening. The ecraseur has 
been found a most useful instrument for division of those bands. 
The female ecraseur described by Korthaus was used with good 
reimlts in the case described where the band ·was somewhat larger 
than is usually found. It is quite reasonable to conceive the possi
bility of their causing a delay in parturition should they pass between 
the limbs of a foetus, or the afterbirth may become entangled, pre
venting its expulsion (Williams). 

Retention cysts in Bartholin' s .r;lands have been met with in 
six cases. The cysts v~ried in size from a pigeon's egg to an orange. 
There is no doubt that the cause is due to occlusion of the openings 
of the glands, due to inflammatory lesions in the vagina or vulYa 
extending to the ducts. The cysts were oval or rounded in shape, 
eonfined to the lateral ,vall of the vestibule, about 8 to 10 cm. from 
the vulvar lips. They were firm in consistency. In all six cases 
they ,rnre unilateral. On section the cysts contain thick viscid 
slightl:v opaque contents. They do not play a part in the causation 
of sterility, as in the six cases in which thev ·were found sterility 
could be explained in the presence of other pathologieal lesions. The 
cows in which the cysts ,Yere observed recoYered, so that a histological 
examination of their structure was not possible. Rheinholdt 
described the histology as follows:-" Outwardly the cyst wall is 
covered with the mucosa of the vulva. Its epithelium is thickened. 
The wall eonsists of non-striated muscle mixed with more or less 
connective tissue, elastic fibres, and blood-vessels. The inner lining 
of the cyst wall is either composed of squamous epithelium on which 
the muscle fibres lie, or the epith'::llial lining is entirely absent, con
nective tissue only is present. 

Surgical interference is not indicated unless there is evidence of 
enlargement which may cause difficulty in copulation or parturition 
and retention of secretion in the vagina. After exposure by opening 
the lips of the vulva, the cyst can be slit open and its contents pressed 
out. rrhe lining ean he freshened with a curette and painted with 
tincture of iodine. Healing occurs without difficulty. 

In two cases pathological changes 'in Gaedner~s ducts were seen. 
One showed the presence of cysts, the other _showed abscess formation. 
The lesion consisted of several small spherical enlargements the size 
of a pea along the ventral aspect of the vagina. The contents were 
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slightly opaque viscid fluid. In the case of abscess formation, there 
were three small abscesses somewhat larger than a pea containing 
yellowish thick-]jquid pus. Williams states that these cysts may 
sometimes become very large. They are usually elongated, some
times spherical. Frei says they may reach the size of a hen's egg. 
They appear to be of no importance in the causation of sterility. 
It is possible that they may become so enlarged as to interfere with 
copulation and cause retention of oestral secretions. When recog
nized they can be treated by incision and the walls painted with 
tincture of iodine. 

Rupture of the dorMl ll'all of the vagina and penetration of the 
rectum was observed in one case (recto-vaginal fistula). The cow was 
R very valuable Friesland, 11 years old, which had given birth to 
a calf weighing 100 lb. about SI:\. months prev10usly. She had 
since been served several times without result. On examination of 
the vagina, a com,idemble quantity of faeces was found accumulated 
in the anterior part. T,Yo fingers eould be passed into the rectum 
through a longjtudinal slit in the dorsal wall of the vagina. vVhen 
the rectum became distended the slit apparently opened and soft 
faeces passed into the vagina. The faeces which passed through the 
slit were .partly expelled through the vulva and in pari accumulated 
in the vagina. rrhe cow's condition ·was poor, so that she appeared 
to suffer somewhat in general health from the lesion. The condition 
was a cause of sterility since no other pathological change was found 
at a clinical examination. The lesion would also cons6tute a grave 
danger to the penis of the bull during copulat.ion. r.rhe cow made an 
excellent recovery after suitable treatment and again calved normally. 

One case of u ro-va.9i11a, similar to the cornlition described by 
Richter, was observed in an old Friesland cow ·which had been sterile 
for a considerable time. On elini<'al examination the vulva admitted 
the hand with some diffieulty. The vagina appeared to be dilated. 
There was an accumulation of about 100 c.c. of urine on the vaginal 
floor immediately behind the cervix. This seemed to be a constantly 
occurring condition. It is not possible to say whether the accumula
tjon of urine caused sterility, since other pathological lesions were 
present which would account for a permanent inability to conceive. 
However, it would not be unreasonable to associate uro-vagina with 
sterility in exceptional cases. 

Con.9em)al hypoplasia of the genital trnrt would appear to he 
of some importance as a C'ause of sterility. It has been met with 
in six females out of a total of over 500 examined for sterilitv. The 
condition met with is usually referred to as " free n;artin," 
" neuter " or " queen." It oeci'us as a rule in the female of a mixed 
male and female twin pregnancy. In three of the cases under 
consideration the history of a twin pregnancy could be established, 
but in the remaining three an accurate history was unobtainable. 
"Williams points out the possibility of a twin conception in which the 
male embryo perished in cases where a single birth can be definitely 
established. Richter says it is a condition which is found in nearly 
every ease of mixed t.-win pregnancy in bovines. Keller found only G 
per eent. of females from a mixed twin pregnancy with a normal 
genital tract. Liier found 5.3 per cent. from 113 cattle observed. 

846 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



J. QUINLAN. 

According to Zschokke, Keller, Lillie, and Zietzschmann, the 
deformity is clue to the hormone secretion of the male twin influen
cing the further development of the genital tract of the female 
partner. The hormone reaches the female twin through anastomizing 
blood-vessels between ·the placentae of both foetuses. 

In these animals one finds a small vulva which admits two or 
three fingers. The genital canal ends in a blind extremity a short 
distance from the vulvar lips. It is usually possible to find this 
cul-de-sac by introducing one hand in the rectum and the fingers of 
the other in the vulva. On a rectal examination, the cervix is found 
to be absent or undeveloped. The genital tract anterior to the vulva 
is undeveloped. Mueller's ducts can be felt as two parallel cords 
lying close together, or a partial fusion may have taken place. 
':I.1hey may show some dilatation and contain some mucus. Two 
shorter cords, Wolffian ducts, can be felt on either side of lf ueller's 
ducts. It is sometimes possible to penetrate into these through a 
very small opening from the cul-de-sac of the undeveloped vagina, but 
this can be clone on post-mortem only. There is usually bifurcation 
at the anterior extremities of lfiieller' s ducts, representing the 
uterine horns, ·which may also be somewhat dilated. The ovaries 
are undeveloped. Small, indistinct glands may be palpated in the 
broad ligaments. (Fig. 14, 45B, A. 2.) 

(t appears that different stages towards more complete develop
ment have been described. It begins at the apices of Mueller's 
duets where excavation takes place. This is followed by excavation 
of -the uterine bodv after fusion of lf ueller's ducts. Such a uterus 
may become filled· with mucus; Williams states that this condition 
may be mistaken for pregnancy. Careful palpation, however, should 
obviate sueh a mistake. Where intimate examination through the 
vagina is not possible the animal can be re-examined. In the six 
cases which have come under notice a clinical examination revealed 
the condition without difficulty. 

The general appearance is somewhat characteristic inasmuch as 
there is some coarseness. The rnfined appearance of the heifer is 
usually absent, but some neuters, however, <lo not show this 
eharacteristic. (Fig. 45A, A.2.) Oestral periods do not occur. In 
one of our cases a small corpus luteum was present in one of the 
ovaries. It is quite probable, therefore, that in some cases at least 
ovulation does take place. 

rrliese cattle with hypoplasia of the genitalia should be 
slaughtered when the first opporhrnity of the least economic loss 
presents itself. They are hopelessly sterile. 

Richter mentions that the female partner of a mixed-twin preg
nancy is as a n1le destroyed in Germany, so that it is difficult to find 
an adult for examination. This practice is not adopted in this 
country; such animals are sold to breeders by audion without any 
guarantee whatever. ':l1he purchaser has no redress. The la·w is 
very lax in South Africa regarding the transfer of breeding animals 
suffering from a latent disease or condition which produces absolute 
sterility. Cases have come to our notice of cows having been sold by 
public auction ·where salpingitis was diagnosed a short time after
wards in the absence of an intervening pregnancy, or even oestral 
period. Since these cattle were sold witholit guarantee by the 
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auctioneer, the purchaser has no redress. It is nothing short of 
fraud on the part of an owner to sell an animal to a breeder vd1ich 
does not conceive ·when bred to a known sound bull. It has, however, 
become a habit to " off load " such animals on to unsuspecting 
breeders at auction sales. With the present knmdedge of the 
unlikely breeding capacity of the female of a mixed-twin pregnancy 
1t is no less fraud to sell such an animal to a breeder. The fact that 
an animal is sold to a breeder is sufficient proof that he requires 
a female either in calf or capable of conceiving·, and the seller should 
he responsible, in the absence of his expressing his ·willingness to 
submit his animals to veterinar~, examination, for reimbursement of 
the price paid and expenses incurred in transport and feeding. 

THE A}7l1IOLOGICAL SIGNIFICANCE OF INFECTIOUS 
VAGINI':I1IS TO STERILirrY. 

The question of the aetiological significance of infectious vaginitis 
to sterility in cattle is one over ·which there is much controversy 
between veterinarians. The difference of opinion not only exists 
between veterinarians of different countries, but between the observers 
of each country. However, there is a tendency for the observers of 
each country to lean tmrnrds the same view. The majority of 
veterinarians in Switzerland and Holland believes that the disease 
plays an important part in the causation of sterility, ·while those of 
Denmark and America believe its economic significance in the breed
ing of cattle is negligible. :Most observers, however, although they 
support the latter view admit that the question require-A further 
investigation. rrhe:v further recommend that under certain circum
stances where sterility is present in a herd, in the absence of 
serological prnof of contagious abortion arnl of pathological lesions 
in the ovaries, fallopian tubes, uterus, and cervix, ,vhere infectious 
granular vaginitis is definitely diagnosed it should be energetically 
treated. 

The opinions of the highest authorities on obstetrics in countries 
·where the disease has been studied within the last quarter of a 
century are interesting. Williams, who does not commit himself to a 
definite opinion, states: -

" It is perfectly clear that the nodular venereal disease has not 
been proven to be the direct cause of sterility or abortion in cattle 
or in other domesticated animals. Whether it does or does not 
directly cause sterility or abortion, clinical evidence indicates clearly 
that it is a disease whirh merits the respectful attention of 
investigator, practitioner, and breeder." 

X ielsen states : -
'' I am of opinion that it commonly causes sterility in heifers 

and that it is possibly the most frequent cause of the failure of 
heifers to conceive in spite of repeated services. Concerning this 
sterility in heifers, we are thus standing before an unsolved problem 
which richly deserves further investigation." 

Albrechtsen, who must be considered as one of the leading 
authorities, states: -

" I have been unable to demonstrate the connection between 
follicular -vaginitis and sterility "; and again: " I look upon 
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follicular vaginitis as a non-malignant disease, which has nothing 
to do with sterility or, at least, is seldom associated with it, and the 
treatment of ·which is without influence on normal breeding." 

Richter is of the same opinion as Albrechtsen, but he indicates 
the possibility of the disease having become less virulent since Hess 
published his opinion. It is rare, he states, to find an acute purulent 
infectious vaginitis in middle Germany such as was described by 
Hess 20 years ago. 

Hess, who was one of the first observers to draw attention to the 
disease, states: -

" The disease is, in my opinion, and according to my experience 
and researches, of great significance as the cause of sterility in cattle. 
It appears as au enzootic or epizootic, and in some districts, on 
account of infection of the bull, is ,Tery prevalent. It appears in 
75 per cent. of cases as a chronic condition and in 25 per cent. as an 
acute condition." 

Hess further associated the disease with early abortions, from 
the 4th to 12th week of pregnancy. He states: " Another interesting 
£act is that cows G, 9, 12 to 21 weeks after service show a purulent 
discharge from the vagina as a result of death of the foetus follmved 
by maceration and endometritis chronica purulenta." 

Zschokke states:-
" It has been proved that the disease may become the cause of 

sterility. Sometimes the hull loses the desire to copulate, sometimes 
cows and heifers will not allow copulation although they are in 
normal oestrus, or ·when conception follows, according to Obrecht, 20 
to 60 per cent. of the cows abort." 

Knell states: -
" I recognize the importance of other conditions, such as 

contagious abortion and pathological changes in the genital tract, 
which have been described by Hess. Often enough these conditions 
do not receive sufficient consideration. :My observations, however, 
force me to consider infectious vaginitis as an independent infectious 
disease. In several cases, in the absence of all other causes of 
sterility, it delays conception or causes total sterility associated with 
repeated or permanent oestrum." 

)Iartens states: -
" I havP not observed infectious catarrh of the vagina as of 

undouhted aetiological significance in the cause of sterility." 
"\Vester states that the disease as a cause of sterility has been 

exaggerated in Holland. However, he indicates that the exudate in 
acute inflammation of the vagina is toxic to spermatozoa, even after 
the acute symptoms have subsided. 

]/urther lluotations eould he given from several veterinarians of 
high repute, hut those mentioned above from several of the most 
reliable observers give an idea of the absolute different opinions 
held. 

In South Africa, until recent years, the disease did not receive 
any attention from our profession. It was first recognized as being 
existant in l!H2-13 in Natal. In 1920, owing to the prevalence of 
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sterility in some of the pure-bred herds in Natal, the attention of the 
Division of Veterinary Research ·was brought to the question and 
aclvice sought. At that time most of the observations were carried 
out by a Swiss graduate, who perhaps follmYed the teaching of Hess. 
ln certain herds ,vhere investigations ·were mafle and vaginitis was 
present it was inculpated as the cause of a high percentage of cows 
returning to the hull. In some herds which were treated for acute 
Yaginitis, hmrnver, there was no history of sterility. Inquiries came 
from veterinarians in the Field Division as to the prevalence of 
infectious vaginitis and how it should be treated. It is feared that 
at the time treatment was undertaken in a somewhat promiscu0us 
manner and that sufficient consideration was not given ta other 
possible causes of sterility. It was taken for granted that if vaginitis 
was diagnosed in a herd, in the a hsence of serological proof of con
tagious abortion, that it was the cause of sterility. On this account, 
little value can be placed on the observations made at the time, and 
it is feared that the aetiologieal significance of the disease to sterility 
in this countr~· has been very much exaggerated. 

In considering the significance of the disease to breeders the 
following questions must be discussed:-

(1) Does infectious vaginitis play an important role in the 
causation of sterility in bovines? 

(2) Should treatment he adopted to combat the disease? 

These questions cannot be e11tirely discussed and conclusions 
drawn from the experience of other countries, as the prevailing 
climatic and other conditions may modify the disease; its virulency 
may he either exalted or attenuated. The disease must be considered 
as it occurs in South Africa. Further, there is sollletimes reason 
to ask the question whether the purer breeds of cattle may not he 
more susceptible than the more resistant native and cross breeds, since 
it is not uncommon to find pure-bred cattle suffering from sterility 
while a grade herd on the same farm is entirely unaffected. When 
this latter question is carefully investigated it is found, however, that 
the conditions under which both herds are run are not exactly similar. 
ln beef herds the grade herd is run under ranching conditi~ns, ·while 
the pure-b1·eds are housed and receive a supply of concentrates so that 
there is more intimate contact and thereby more danger of spread of 
infection. In milking herds where contact of the pure-bred and grade 
cattle occurs daily no such difference in susceptibility appears. 

In 1901 Von Oestertag pointed out that the swollen follicles in 
the mucosa were not the characteristic symptom of the disease, but 
that the infectious nature of the discharge from the vulva was of 
primary importance. Zschokke was of the same opmrnn. Others, 
however, regard the swollen ly1i1ph follicles as a pathognolllonic 
sym ptolll of the disease. 

Systematic clinical examination has shown that the diagnostic 
symptollls in the case of the acute condition are: Marked contagion 
and acute inflammatory lesions with swelling in the vulvar lips and 
1nucosa, followed hy swelling of the lylllph follicles, muco-purulent 
exudate, sensitiveness of the mucosa vaginae, straining after copula
tion, and matting of the vulvar tuft of hairs. 
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The nodules due to hyperplasia of the normal lymph-follicles are 
not the chief clinical symptom through which the disease can be 
recognized. Several well-known observers do not place much im
portance on the presence of this follicular hyperplasia. rrhey are 
-certainly not of pathognomonic importance since they do occur in non
contagious forms of colpitis. 

It is possible to differentiate between a peracute and acute stage, 
when the exudate is fairly profuse; a chronic stage follows in which 
there is little or no exudate and the follicles begin to disappear. The 
mucosa of the vulva and vagina becomes its normal pale pink colour. 
The transition to the chronic stage is sometimes fairly rapid, only a 
few weeks, sometimes it is very slow, taking several months. In the 
chronic stage the disease does not seem to he infectious. Martens 
says the infection is absent long before the swollen follicles have 
disappeared. 

Infectious vaginitis was at one time thought to be a most fertile 
cause of abortion; as already explained, this was the belief of Hess. 
At the present time no veterinarian who has carried out careful 
observations holds i his opinion. "\Villiams, ,Vester, Alhrechtsen, 
Richter and others have published observations which are sufficiently 
convincing to contradict this view. rrhere is no doubt that the 
bacillus of Hang is the chief cause of abortion in bovines. Further, 
since the work of Hess and Albrechtsen ,vas published the prevalence 
of disease of the ovary, fallopian tubes, uter1U,, and cervix and 
the part they play in the causation of sterility is known. It may 
he argued that these diseases are secondary to vaginitis, but the 
absence of the metritis of abortion, cervicitis, and metritis due to 
other organisms, not recognized as infectious, must first be proved 
before infectious vaginitis can be inculpated. It is not maintained 
that Bang's bacillus will cause pathological lesions associated with 
sterility. In fact, a uterus may undergo complete involution and be 
free from B. abortus in three weeks after parturition. It is unusual 
to finrl infection h:v this organism present six weeks post-partum. 
Early abortion and the frequency of placental retention, however, 
do open the portals for secondary infection, so that contagious 
abortion must he looked upon as the chief predisposing cause to the 
pathological lesions associated with sterility. 

The question arises, if infectious vaginitis does cause sterility or 
prevention of conception, how is this brought about? The literature 
on the subject is far from convincing. · 

Schunhoff believes that it is due to the cramp-like closure of 
the ostium uterinum extermnn, <lue to reflex action from irritation 
of the vagina. 

Ellinger believes that the irritation of the vagina causes too 
early expulsion of the semen through straining. This would seem 
unlikely, since it would be quite impossible to expel all the sperma
tozoa from the anterior extremity of the vagina, even assuming 
that none have entered the orificium externum. 

Pfeiler maintains that infectious vag-initis, as such, is not 
responsible for sterility, but that the endocrine system associated 
with conception and pregnancy is influenced by the disease. 
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,v· ester and Knell main ta in that the spermatozoa are destroyed 
hy the unphysiological vaginal exudate of infectious vaginitis before 
they can reach the fallopian tube. Wester has shown the presence 
of spermatoxin in the exudate. 

It is well known that spermatozoa die quickly in the normal 
vaginal secretion in vitro. They live longer in physiological saline. 
~inch interesting work has been carried. out by vVester on the toxicity 
of various chemical substances and body liquids on spermatozoa. 
He indicates that the exudate from the inflamed vaginal mucosa is 
toxic. 

Schlichte took the spermatozoa of a young strong two-year-old 
bull, whose fertility could not be questioned, from the vagina of 
a cow after service. He mixed the spermatozoa with the vaginal 
secretion of a normal cow, with physiological saline and with the 
vaginal exudate of a cow suffering from acute infectious vaginitis. 
'I1he spermatozoa mixed with secretion from a normal cow lived 
½-1½ hours, that in physiological saline showed movement after 
3 hours, that mixed with the vaginal exudate of the cow with 
vaginitis lived only ½ an hour. -wester carried out similar experi
ments with the same result. 

,vhether the same result takes place in vivo would reqm~e 
proof. However, there would a pp ear to be something present m 
the pathological mucous exudate of infectious vaginitis which is 
toxic to spermatozoa in vitro. 

The view held by ,Vester and Knell is at the present time that 
universally accepted by those who believe that infectious vaginitis 
plays an important part in the causation of sterility. 

The disease is widespread throughout South Africa, especially 
in milking herds, where the facilities for the spread of disease, such 
as close housing and intimate contact, are more evident. However, 
in Natal it does not spare the beef breeds. It is believed by 
veterinarians and stockowners to he the main cause of sterility in 
bovines in that province. 'rl1is view, hmvever, would not appear to 
be upheld when the cause of sterility is carefully investigated. Many 
of the herds in Natal, where complaints regarding sterility and cow·s 
returning to the bull had been brought to the notice of the Research 
Division, were visited. recently. vVith few exceptions, the sterility 
could easily be explained in the presence of abortion, or pathological 
lesions in the genitalia associated ·with permanent or temporary 
sterility. 'I.1hese pathological conditions cannot be regarded as 
secondary to vaginitis, but mainly to the metritis of abortion. In 
some cases, where 30 to 40 per cent. of the cows were sterile or return
ing to the bull, the condition could be explained as functional 
sterility due to errors in feeding, with insufficient exercise, etc. 11he 
sufferers were, without exception, cattle which had been maintained 
in high condition for " show " purposes and which got little exer
cise. It must be understood that a ration too rich in carbohydrates 
and low in vitamin, protein, and phosphates is not associated with 
high fertility; ·while such a ration in the presence of insufficient 
exercise produces obesity, a condition absolutely incompatible with 
conception. 'I1he state of low fertility in such animals is probably 
associated ·with upset of the hormone secretion. ·what endocrine 
glands are involved is not known. That the hormone-s secreted in 
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the ovary itself are inabundant appears to be without doubt, as 
proved by the results obtained in these cases by the injection of 
oestral hormone (Murphy, McNutt, Zupp and Aitken; :F'rank and 
Goldberger; lfoNutt; Murphy; Marshall; Frank, Kingery and Gus
tavson; Zupp and Murphy). Good results have been obtained at this 
Institute in a number of cases treated with ovarian extracts. These 
results will be published when sufficient data are available. Some 
workers suggest that a combination of the endocrine glands, not the 
ovary alone, are hyposecretive. Pathological examination, however, 
shows that the ovary is as a rule inactive. Cattle in low condition 
as a result of insufficient food also suffer from oestral abeyance and 
temporary sterility. Richter has recently made interesting observa
tions in this connection. No doubt the explanation of unbalanced 
hormone secretion also holds good in this case. 

There were many cases where irrational treatment had been 
undertaken; treatment which ·would be prohibitive to conception in 
the absence of disease of the genitalia. In some of these instances 
no evidence of vaginitis in a culpable forn1 could be found. The 
genitalia of the cows were normal. The drastic treatment, which 
was faithfully continued, was the sole cause of sterility. It has been 
pointed out that spermatozoa do not long sunTive in the normal 
vaginal secretion. It is therefore unlikely, as "\Vester demonstrated, 
that they will survive strong irritant disinfectants even for a few 
minutes. r_ro ilhu,trate the drastic and barbarous methods used in 
the treatment of infectious vaginitjs, one example can be given. 
Reference has already been made to this case when stenosis of the 
vagina was heing discussed. In a herd of 70 pure-bred and grade 
Frieslarnls, 45 of which had been treated for infectious vaginitis, 
all were found to he suffering from stenosis of the vagina sufficient 
to cause sterility. r:rhis was due to the effects of some irritant disin
fectant which had been recommended by a veterinarian as an irri
gant for the vagina. Treatment caused sloughing of the vaginal 
mucosa, which was followed by cicatrization and consequent stenosis. 

r:rhe batch of cows left untreated certainly showed lesions asso
ciated with the chronic stage of infectious vaginitis. However, most., 
of them wern 111 calf or had calved ·within the previous six months. 

rrhis is not the only case in which irrational treatment has been 
observed during our investigations into the cause of sterility, but it 
is the worst case. r_rhe question arises, if such a state of affairs can 
follow treatment conducted under supervision of a qualified 
veterinarian, what is the position in many herds where veterinary 
achTice was not sought? The farmer diagnoses infectious vaginitis 
himself and treats it "Tith that amount of vigour ·which is charac
teristic of laymen's methods. For instance, it is quite a common 
practice amongst farmers to irrig-a te the vagina of a cow with a 
disinfectant a short time prior to service. :Krnn when irrigation 
with light and carefully measured antiseptic fluids is carried out 
pnor to copulation it will most likely prevent conception. There
fore, it is reasonable to suppose that irrigation prior to service has 
done unlimited harm in the hands of laymen. 'rliere is another 
danger in the practice of irrigation which cannot be overlooked; 
that is, the possibility of transmitting disease from co-ws suffering 
from purulent genital affections to healthy individuals. 
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It is a common belief that acidity of the vaginal secretion is 
frequently met with in cows. A rough examination with litmus 
paper would seem to indicate that this may be the case. Such a 
condition is associated with sterility not only by laymen but also 
veterinarians (Pusch-Hansen). As a treatment, irrigation of the 
vagina ·with a weak solution of sodium-bicarbonate is recommended, 
and s11ccess has been reported in some cases. Recent investigations 
into the reaction of the vaginal secretion by Kaden, Renkert, and 
,Vester have proved this acidity of the vagina to be of rare occurrence. 
Richter states that acidity of the vaginal secretion plays no practical 
role in the causation of sterility. He points out that the apparently 
good rnsults obtained by irrigation with bicarbonate solution are due 
to mechanical removal of tenacious mucus which prevents the 
forward l)assage of spermatozoa through the cervix. 

In connection ,vith the 1n·omiscuous treatment of infectious 
vaginitis, a quotation from ~fartens, who formerly believed that 
vaginitis even in the chronic nodular form was a fertile cause of 
sterility, and who carried out propaganda for a general treatment, 
is interesting. He states: " One is often astonished at the obsti
nate, useless-, and partly barbaric fight against the mostly harmless 
nodules in the vulva." 

Herds, however, have been met with in which infectious vaginitis 
was acute and widespread in company with frequent returning to 
the bull and sterility. 'I1his was specially noticeable in heifers and 
young cows. From these herds contagious abortion was excluded 
by serological tests. t A careful clinical examination failed to reveal 
any pathological changes in the genital tract or ovaries except 
vaginitis. The fact that the bull may be an important factor in 
sterility was not neglected. 'l1he ration feed in these herds was well 
balanced and the condition of the animals could be associated with 
high fertility. Exercise was sufficient and hygiene good. Rational 
treatment of the disease soon overcame the prevailing temporary 
sterility. In such cases acute vagini tis certainly does play an im
portant part in the causation of sterility. There is no doubt, as 
indicated hy ,Villiams, that irrational treatment of the disease and 
neglect of sex hygiene cause a marked increase in the intensity of 
the symptoms. Under these circumstances an extension of inflam
matory phenomena to the anterior portion of the vagina and the 
pars vagina of the cervix may occur. In South Africa, in the 
absence of proper sex hygiene and the presence of irrational methods 
of treatment, one finds cervicitis so frequently associated with 
infectious vaginitis in sterile cattle that it would be unreasonble 
to assume otherwise than that cervicitis is a sequel. In the presence 
of cervicitis, a.:" a sequel to irrational treatment of infectious vaginitis, 
it is not unreasonable to expect · a sterile animal, since cervicitis 
caused by other infections is a most frequent cause of sterility. It 
is aclmittecl that these arguments are circumstantial, but in herds 
where it was possible to exclude contagious abortion by serological 
methods, and where infectious vaginitis ,vas intense, no other 
explanation could he given as to the cause of sterility. To sub
stantiate the seriousness of the disease as a cause of sterility, atten
tion may again be drawn to the pathological changes which the acute 
disease is capable of producing in the mucosa of the vulva and the 
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vagina in cows and the sheath and prepuce in hulls. In many acute 
cases great irritation and straining follows copulation. rrhe secretion 
of the mucosa of the posterior genitals under such circumstances 
cannot be otherwise than pathological. It is not unreasonable to 
assume, therefore, that the physiological functions of the copulatory 
portions of the genitalia are disturhetl and temporary sterility results. 
Contagious vaginitis in the chronic or dormant form, in the absence 
of secondary lesions, would not appear to he a cause of sterility as 
its presence is compatible with high fertility and pregnancy. 

From a review of the literature from other countries and 
experiences of the disease in South Africa, the following conclusions 
are justified: --

(1) Infectious vaginitis is an infectious disease which may 
exist independently of contagious abortion. 

(2) Vaginitis as a causative factor in sterility has been greatly 
exaggerated in South Africa. 

(3) Vaginitis in an [!,Cute form, which is most usually asso
ciated with bad stall hygiene, carelessness in sex hygiene, 
and irrational treatment, may cause temporary sterility 
and frequent returning to the hull, especially in heifers 
and young bulls. 

(4) r.rhat in most herds where a more or less general (10 per 
cent. to 80 per cent.) sterility exists, other factors, such 
as contagious abortion, functional sterility, and patho
logical lesions in the genital tract or ovaries, can be 
proved. 1 

( 5) General treatment is indicated only after a careful clinical 
and serological examination has" been undertaken by a 
veterinarian. 

(6) rrreatment is indicated when infectious vaginitis is acute, 
with a muco-purulent clischarg·e from the vulva and when 
there is difficulty in conception in cows and heifers. 

(7) Treatment should be undertaken only in company with 
the necessary measure of precautions against other diseases 
causing sterility which may exist concurrently. 

· (8) Treatment is not indicated in: -
(a) The absence of sterility or difficult conception; 
(b) Pregnant co-ws. 

DISEASES OF THE CERVIX UTERI AND UTERUS. 

(a) DISEASES OF THE CERVIX UTERI. 

PATHOLOGICAL CHANGES in the cervix which can he associated with 
sterility aTe of relatively frequent occurrence. Anatomical 
deformities observed may be of a congenital or acquired nature. 
rrliey nre probably most frequently congenital. Congenital and 
acquired pathological lesions have been described by all ·workers who 
have busied themselves with investigations into the pathological 
lesions of the genital tract in bovines, including Frei, Oppermann, 
Williams, Albrechtsen, Richter, Hess, Zschokke, Nielsen, and others. 
The hands of tissue which crO'Ss the portio-vaginalis uteri of the 
cervix due to persistence of the median wall of :Mueller's ducts have 
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been mentioned under diseases of the vulva and vagina. Cervix 
duplex 01· double cervi:c has been observed in one case. (Fig. 33, A. 
2.) The subject was an aged Friesland cow which had several preg
nancies and normal parturitions. ':L1he uterus was of the normal 
bovine type. The circumference of the cervix was much increased 
in size. 'I1he body was tapering towards the uterine extremity. The 
lumina of the double cervix were separated by a thick band of normal 
cervical tissue, which gradually decreased in thickness towards its 
cranial extremity. The ostium uterinum on the right side was of 
greater calibre than that on the left, but the latter admitted a thin 
sound without difficulty. rrlie condition did not interfere with con
ception nor was there any difficulty at parturition. It would appear, 
however, that parturition difficulties might supervene should both 
ostia become dilated and the extremities of a foetus enter both 
cervices. Such difficulty could easily be overcome, however, by 
repelling the offending member or by division of the septum. No 
case can he found in the literature of dystokia from this cause. It is 
quite likely, however, that the one cervix only becomes dilated dm·ing 
labour. Williams draws attention to the fact that the condition may 
be congenital and be perpetuated or accentuated in the offspring. 

Two cases have been observed in which there was a marked local 
dilatat,ion of the lumen of the ostinm 'uterinum. (Fig. 77, 44B, A. 2.) 
In one case there were two large compartments bet-ween the third and 
fourth and between the second and third annular folds. The wall was 
dilated and thin. In the second case there was a single dilatation 
between the second and third fold. These compartments were filled 
with a tough tenacious grey material, resembling the cervical seal of 
pregnancy, but sommvhat softer. The lumen of the ostium uterinum 
through the cervical folds limiting the dilatations was reduced in 
calibre. The accumulation· of cervical secTetion had caused occlusion 
of the cervical canal and in both cases caused retention of the noTmal 
uterine secretions and oestral debris. Both cases were heifers which 
had never conceived and one of ·which had not been seen to be in 
oestrum. There is no doubt that at some period prior to purchase by 
this Institute that each had ovulated at least once, since there. was a 
well-developed coTpus luteum present. ,vhile under observation one 
animal showed a single oestrum. It would appear that the cervical 
condition caused occlusion of the cervix which resulted in a marked 
hydrometra in one case and retention of oestral debris and uterine 
secretion in the other. This was followed as a consequence by retained 
corpus luteum and the development of a false uterine seal. The 
cervical deformity in one case '\Yas associated ·with a uterus unicorni8. 

Stenosis of the cervix in heifers, described by Richter and 
Albreclitsen, has not been obserYed. An acquired complete closure 
of the anterior extremity has been met with. (Fig. 58, A. 2.) The 
subject was a Hereford cow which had had one normal parturition. 
It would appear that the lesion was probably due to a parturition 
injury. The cranial extremity of the cervical canal was entirely 
closed by a thick band of tissue. 'rlie intercornual septum ,vas 
attached to this band of tissue, thereby obliterating the pars indivisa 
of the uterus. 'I1here was no communication between the uterus and 
vagina. 'I1here was a mucous accumulation in the uterus and a 
corpus luteum peTsistens in the left ovary. Williams, under the 
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heading " Retent10n of menstrual debris from cervicitis," points 
out the extremely rare occasions on which this occurs. He has had 
only two cases ol cervical stenosiA or deformity causing retention, in 
his tremendous material. 

Referring to stenosis of the cervical canal in cattle, Williams 
points out that it must be of infrequent occurrence. Observations in 
this country corroborate vVilliams' opinion. In all cases where 
atresia of the os was certain, the uterus was distended with oestral 
debris and a retained corpus luteum was present. 

Cases of stenosis of the anterior portion of the cervical canal have 
been met with in two very old cows which had apparently suffered 
from chronic cervicitis. ':L1he ostium uterinum was so small that it 
admitted only a very small probe in its cranial third. 'I1he mucosa of 
the canal was the site of small cystic degeneration. The cervical 
wall was markedly sclerotic and inelastic. Further, pathological 
changes were present in the uterus and ovaries which could be 
sufficient to account for the sterile state of these animals, so it is not 
possible to state what part the stenosis of the cervix played. There 
was little mucous accumulation in the uterus. It, therefore, appears 
likely that the cervix was capable of sufficient dilatation during the 
oestral periods to allow of the discharge of physiological oestral 
secretions. 

Another interesting deformity of the cervix observed ·was one of 
lateral curvature. The subject was a Red Poll heifer, three years 
old. The cervix was small in circumference and bent almost U-shaped 
towards the right. The remaining portion of the genital tract was 
normal on rectal palpation. Intimate vaginal inspection of the 
cervix was not possible. 'I1he heifer was kept under observation for 
a period of 12 months and during this period never showed oestrum. 

CERVICITIS. 

'I1his is a condition of inflammation of the cervix which usuallv 
exists in conjunction with metritis or as an independent conditio~. 
It is a disease of the utmost importance as a cause of sterility. The 
sterility which it produces may be of a temporary nature at first, 
in so far as most diseases of cervix can be successfully treated. 
~ eglect of early treatment, however, results in many cases of 
mcurable sterility as a result of subsequent invasion of the uterus and 
fallopian tubes. 

Cervicitis is a result of bacterial infections of the mucosa of the 
cervix. Thes'e infections may reach the cervix in many ways. 
Williams points out the frequency of cervicitis in heifers, and refers 
the date of invasion of the cervix to calfhood. The cervix is not 
infrequently somewhat torn during parturition. Bacteria may 
easily gain entrance to these abrasions and remain there. The 
chances of infection are naturally more exaggerated when the after
birth is retained. vVilliams states that the organism most commonly 
found in inflammatory lesions in the cervix is streptococcus viridans. 
'rliere is no doubt that many other organisms may be responsible. 
According to Williams, the bull is probably a most frequent offender 
in the transmission of bacterial infections ,vhich cause cervicitis, 
either by direct mechanical transmission from diseased cows, or by 
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transmission from a diseased male genital tract. He gives instances 
• of widespread cerYicitis, inYolYing 60 per cent. of the cows in a herd, 

which were directly referable to diseased bulls. It frequently exists 
with a metritis, of which there is no doubt it is a most common 
sequel. It is not infrequent to find cervicitis in heifers which have 
not been served. ~lost frequently, however, it is associated with the 
presence of contagious granular vaginitis, or neglect of sex hygiene. 
It is not maintained that cervicitis is a direct sequel to extension of 
Yaginitis forward to the cerYix. It is found in association with acute 
vaginitis in herds 1Yhere infectious vaginitis has been irrationally 
treated with irritant disinfectants and where no proper sex hygiene 
is carried out. In some herds, where 50 to 60 per cent. of the females 
were sterile, cerYicitis has been found co-existant with infectious 
vaginitis. It ,nrnld, therefore, he unreasonable to assume otherwise 
than that it may be a sequel. Another frequent cause of transmission 
of these infections is neglect of proper aseptic precautions during the 
treatment of genital diseases: sterility, contagious granular 
vaginitis, metritis, and rntained afterbirth. 

'l1110rough examination of the cervix presents some difficulty. 
This is especially marked in the case of heifers when the hand cannot 
be introduced into the posterior genital passages. In such cases 
Alhrechtsen and Oppermann aclYise incision of the Yulvar lips to 
admit the hand. EYen then it is sometimes extremely difficult to 
withdraw the cerYix sufficiently for carf'ful examinatioi1 on account 
of the shortness of the broad ligaments in the heifer. The gripping 
of the pars Yagina ,Yith the retraction foreeps is usually possible 
when the second hand directs operations from the rectum. When 
examination cannot he carefullv carried out and the cerYical canal 
cannot be opened, the examin~ltion should he postponed until an 
oestral period when the canal is much dilated. Suitable instruments 
for the purpose are an absolute necessity. 'rwo cervical forceps are 
required. ]Tor treatment and examination of the os uterus a cervical 
dilator, a small uterine canula, and a dressing forceps are also 
necessary. 

Various degTees of inflarn matory changes may exist in the cervical 
mucosa and the cervical wall. An acute and chronic inflammation 
can be recognized. In the acute stage the mucosa is always reddish 
to dark reddish in colour. It is swollen to a Yarying degree. In the 
less acute cases the first cervical fold is plainly Yisible. In acute 
cases the fold is protruding into the vagina, markedly tumefied, dark 
red in colour and deeply furrowed. The second fold is also usually 
involved and can either by seen or felt through the ostium uterinum. 
The ectropic folds may reach a diameter of several centimetres. 
Retraction of the acutel~r inflamed cervix easily produce,s 
haemorrhage. On rectal examination, the cervix is found swollen 
and somewhat increased in diameter, especially its caudal extremity. 
'l111ere is also an abnormal secretion from the cervical mucosa, varying 
from a thick tenacious mucus with some purulent contents to thin 
or thick liquid pus. The quantity of exudate also varies with the 
intensity of the inflammation. 'I1he tough tenacious material mixed 
with purulent flocculi accumulates in the anterior extremity of the 
vagina. It is usually small in amount. It sometimes hangs in thick 
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strings from the vulvar opening an<l soils the tail. The pus accumu
lates in the vagina as a yellow thick, usually foetid, material ,vhich 
occasionally issues from the vulva and soils the tail and thighs. Both 
varieties of exudate are incompatible with conception, and animals 
suffering from cervicitis are as a rule sterile. 'I1lie inflammation may 
be confined to the posterior portion of the cervix or it may involve 
the whole structure to its cranial opening. If the condition is allmved 
to exist, the inflammation passes into the deeper tissues in the wall, 
where it produces changes which cause a permanent hypertrophy of 
the cervix, or even stenosis an<l closure of the ostium uterinum. ':l1he 
mucosa in these chronic cases may assume a pale pink appearance. 
The cervical canal may be open throughout so that it admits the 
finger, or it may present local stenosis or complete stenosis as a result 
of hypertrophy and induration of the annular folds. 'l1he ectropic 
caudal fold is usually very ragged, irregularly and deeply furrowed. 
Polypus-like projections are also met with. The wall is abnormally 
fibrous, firm, and thickened. Further, the changes in the mucosa 
may be so that, should conception take place, it is unsafe and early 
abortion may result (\Villiams). Abortion in these cases is due to an 
endo-metritis accompanying cervicitis or to the failure of the 
pathological cervical mucosa to secrete the normal uterine seal of 
pregnancy, so that proper sealing of the pregnant uterus does not 
follow conception. 

Little has been written regarding the micro-pathological changes 
of the bovine cervix. Suvanto described the histological changes in 
cases of ce1Ticitis, and his observations are similar to those found 
during investigations at this Institute. In the acute cases there is 
epithelial desc1uamation and degeneration on the summit of the 
longitudinal 'folcls of the mucosa. 'l1lie bottom of the crypts may still 
show normal cylindrical epithelium. In the very acute cases there is 
desquamation of the epithelial covering in the depth of the crypt. 
nie epithelium is covered with exudate mixed with some eell debris. 
The mucosa shmvs infiltration "·ith neutrophiles, lymphocytes, and 
sometimes eosinophiles. 'I1he capillaries are dilated. In chronic 
eases the epithelium may slww u normal cylin<lrical single layer of 
cells, or in parts a stratification three or four cells high. One case 
was ohserve<l in which there was adhesion between the mucous folds 
at their summits while the epithelium at the base of the crypt 
remained normal, so that there was a cyst-like formation in several 
sections examined. Richter has also described this condition. 
Eosinophilic infiltration can be observed in the mucosa in some 
sections. There is increase in roun<l cells in the mucosa, sho,ving 
that the prncess is active. There is marked increase in the connective 
tissue of the wall with local reduction or complete absence of non
striated muscle fibres. Occasionally large cells have been encountered 
having a finely granular acid staining cytoplasm and a round or 
slightly oval nucleus. 

Cystic degeneration of the mucosa is occasionally met with m 
conjunction with cystic degeneration of the uterine mucosa. 
:Macroscopicallv the cvsts mav be numerous or few in number. rrhey 
are usually sm~ll, but some ~my be the size of a pea. They are most 
frequently seen in the cranial third of the canal, but may also occur 
throughout its entire length. They appear as rounded elevations with 
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a semi-transparent or opaque capsule. On section they are smooth
walled and contain an opaque fluid. )licroscopically they appear as 
simple cysts with a single layer of cubical or fl_attened cell~ surrounded 
by a fibrous tissue cap-sule. :Marked cervical sclerosis has been 
concurrent with cystic degeneration. It is probable that these are 
retention cysts, the result of old-standing inflammatory lesions of 
the cervix. Such a pathological condition when widespread would 
most likely be of considerable importance in preventing conception. 
It is unlikely that the cervical mucosa is capable of normal 
physiological secretion. The development of the cervical seal of 
pregnancy would be interfered with. rrhe portals to the uterine 
cavity remain open to infection, and early destruction of the embryo 
is probable should conception follow service. 

rrhe prognosis of cervicitis pe1· se may be considered good as a 
rule. However, it depends on the acuteness of the condition and the 
stage at which it is treated. Williams states: " i£ intense and 
neglected, the infection tends to invade the oviducts and pass beyond 
surgical control." In those cases, however, it appears that the 
uterus acts as a connecting link and it is first involved in the 
extension of the inflammatory process. Cases of long standing are 
always doubtful, as it is not unusual to find that metritis and 
salpingitis are co-existant. In most of these cases one must look 
upon metritis as the primary lesion to which cervicitis and 
salpingitis are sequelae. Further, the cervical mucosa may have 
become so changed that it can no longer perform the physiological 
functions compatible with conception and pregnancy. It is highly 
probable that the inflammatOTy exudate is toxic for the spermatozoa, 
and that the tenacious mucous or purulent exudate also occludes the 
cervical canal. Light catarrhal cervicitis frequently passes off with
out treatment, the mucosa again returning to normal. vVilliams 
points out that there is great danger to the embryo after conception 
in cases where the spermatozoa pass the inflamed barrier. The canal 
does not become physiologically sealed and the infection is free to 
pass into the uterus. 

rrl1e treatment of cervicitis again brings up the necessity for 
careful sex hygiene. ,Vounds of the cervix, placental retention, 
and puerperal metritis should receive careful attention. A cow which 
is suffering from a discharge from the genital tract during the post
puerperal period should not be served until it has been definitely 
ascertained what is wrong and the condition Ruccessfully treated. 
There is a real danger in transmission of disease to healthy individuals 
through the agency of the bull. It is, therefore, necessary to hold 
affected cows back from the bull and isolate them during treatment. 
In order to carry out treatment effectively, it is necessary to with
draw the cervix with a cervical retraction forceps. It may also be 
necessary, in some cases, to dilate the os uterus slightly with a dilator. 
The passage of a dilator through the os uterus requires the utmost 
&;are. It is necessary to follow the os slowly and without pressure, 
a~ rupture of the mucous membrane increases the danger by allowinO' 
organisms to pass more deeply into its wall. The danger of passin~ 
a dilator is all the greater when inflammation of the cervix is sever; 
as the wall of the os uterus is likely to be the seat of much patho~ 
logical changes from ectropium, swelling, and hypertrophy. Having 
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ascertained that the os uterus is patent and sufficiently dilated to 
allow of dressing, it should be cleaned out with a cotton _wool swab, 
and then thoroughly swabbed throughout its entire length with 
tincture of iodine, " lugol's iodine," rivanol, or yatren solution. 
The swabbing can be easily accomplished by catching hold of a suit
able-sized piece of cotton wool in the jaws of a cervical dressing 
forceps, rolling it carefully around the forceps to prevent injury to 
the cervix, and saturating- it with lugol's iodine, or one of the other 
solutions mentioned. rrhe forceps should be introduced deeply into 
the cervix (7-9 cm.) and every portion of its wall touched with the 
solution. 'I1his treatment can he carried out once or twice weekly 
while necessary. It has been pointed out that cervicitis is frequently 
a complication of other pathological changes in the genital tract, 
such as acute and chronic metritis, wounds of the cervix, retained 
afterbirth, and contagious granular vaginitis. It is unnecessary to 
mention that co-existing diseases, to which cervicitis is often a sequel, 
must also receive suitable treatment. 

"\Yilliams, Uichter, Oppermann, and others recomrnen<l the 
surgical removal of enlarge<l portions of ectropic annular folds or 
polypus-like growths. 8uch procedure would appear to be indicated 
in exceptional cases where the swelling causes occlusion of the canal. 
Polypus-like growths and enlarged annular folds are very frequently 
met with in aged cows after many paThuitions and are compatible 
,vith preg·nancy. "\Yheu removal of enlarged portions of folds is 
attempted, uniting the mucosa with catgut. sutures after deep removal, 
~1s descrihed hy_ "\Villiams, appears to be a better method of procedure 
than that described by Richter, who removes superfluous tissue with 
the curette. Richter finds the circular amputation of the cervix 
described by 1Villiarns unnecessary. The operation has not been 
performed during these investigations. :Nielson believes that 
vaginitis per se does not require any special local treatment. He 
indicates that the condition is cured by suitable attention to the 
acute and chronic metritis to which it is a~ sequel. Attention is drawn 
t.o ~he fact that tumefaction and hyperaemia of the cervix, which 
rapidly occurs during handling, must not be confounded with 
cervicitis. · 

(b) DISEAHES O:F ~rHE UTERUS. 

(1) CoNGENITAL AND Accrnnnm DE.FORMITY. 

Deformity of the uterus plays only a minor part in the causation 
of sterility in cattle. Outside of " free-martinism," two cases of 
uterine deformity only have been met with. 

One was a case of uterus unicornis in a Short-horn heifer which 
had never conceived. (Fig. 44 B, A. 2.) "\Villiams has encountered 
this condition not infrequently. In abattoir specimens he has seen 
uterus unicornis six times out of somewhat more than 3 000 females 
ex3:miued. l◄'ive of these had been pregnant, while one {vas a heifer. 
It 1s, therefore, quite compatible with conception. 

One case observed at this Institute was easily diagnosed per 
rectum: rrh~ uterine deformity ,vas accompanied by cervical 
defornuty wlnch has already heen referred to. (Fig. ;33n, A.2.) 
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'fhe hom which· was present was well developed, but it was the site 
of a hydrometra from retention of oestral debris. 'l1here ,vas no 
evidence of the normal cotyledons of ·the non-pregnant uten1s on 
the mucosa. The retention of debris was due to cervical deformity 
and the development of a false uterine seal. 'l1he fallopian tube on 
the side of the absent horn ended in a cul-de-sac towards the exfremity 
distal to the ovary. 

'rlie second case (Fig. 58, A.2) was an acquired cleformity, 
apparently the result of a severe injury to the cervix during 
parturition. The cervical canal was shortened towards its cranial 
aspect. The orificium internum was completely occluded. The inter
cornual septum and the cranial aspect of the cervix were closely 
adherent through thick connective tissue adhesions. 'l1he pars 
indivisa of the uterus was not evident. A uterus bipartitus completus 
had been established. The horns confained a small quantity of some
what tenacious clear mucus. There was no marked distension of the 
uterus with oestral debris or mucou-s exudate although the occlusion 
of the ostium uterinum existed many months. 

(2) ENDOM.ETRIT1s C1rnoNICA. 

Chronic inflammation of the uterus is by far the most common 
lesion met with in cows suffering- from sterility. It is w1thout doubt 
the cause of sterility in 70-80 per cent. of sterile cows in South Africa 
Statistics availahle from investigations carried out throughout the 
country show that endometritis chronica was found in 75 per cent. of 
the sterile females examined. 'l1he prevalence of this condition was 
further demonstrated in 68 cows destroyed because of incurable 
sterility. In 66 per cent. of these animals metritis chronica catarrhalis 
was demonstrable either macroscopically or histolQgically. AH,Tec:ht
seu was the first investigator to point out the enormous role wl1ieh 
this disease plays in steiility. His belief has since been supported 
by observers in most countries, ,villiams, Nielsen, Richter, Opper
mann, Frei, and others. rrhe condition is most frequently a sequel 
to puarperal metritis. It is, therefore, observed in cows which have 
calved or which have aborted. In South Africa it ,vould appear to 
be uncommon in heifers which have not been served. One such case 
only hai.s come to notice, that of an 18 months old heifer (Fig. 41, 
A.2) which shmrnd cystic ovaritis and salpiug-itis, in addition to 
endornetritis chronica. The heifer had never been served. \Villiams 
maintains that numerous heifers at breeding age are found fo be 
sterile from endometritis chronica. He pointti out that this may be 
due to infection of the uterus during coituR prior to conception. 
Richter has not seen the diserise in heifers ,Yhich have not concejved. 
Oppermann has seldom seen the disease in virgin heifers. Kaufmann 
says endometritis chronica is commonly met with in chlorntic girls. 

A history of affected animals usually reveals a puerperal metdtis 
after the latest parturition, a retained afterbirth, or a difficult 
parturition which required assistance in delivery. In South Africa 
endometritis chronica is most commonly met with in herds where 
contagious abortion is widespread. Stoss states that the percentage 
of sterile cows in herds affected with abortion re'..whes over 20 per 
cent. In herds not affectecl with abortion the percentage is 10-12. 
Oooervati.ons made in South Africa corroborate the statementR of 
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Nielson, that sterility becomes most prevalent after abortion has 
been in existence in a herd for a few years and the oows have acquired 
some degree of immunity. The onset of abortion in a herd is ushered 
in with early ahortions at the third or fourth month of gestation. 
At this period the afterbirth is not usually retained. The uterus 
cleans up quickly. rrhe co,v again shows oestrmn and readily con
ceives six to twelve weeks post-partum. "\Vhen the females in a herd 
acquire a degree of immunity to contagious abortion the foetus is 
carried seven or eight months or even to full time. The afterbirth 
is retained as a result of the incarcerating placentitis of abortion. 
Secondary infection gains entrance to the uterine muoosa through 
the portals kept ,open by puerperal metritis. Infection is also 
frequently conveyed to the uterus by laymen, whose handling of 
placental retention is for the most part irrational and always with 
insufficient antiseptic precauti-ons. Another very important point in 
the causation of endometritis chmnica is stable hygene. It is rnoI'fl 
widespread in byres where undesirable hygienic c-onditions prevail. 
It is a common occurrence to observe cows with puerperal affections 
after a normal parturition when housed under had hygienic oonditions. 
Sex hygiene also plays an im,portant role. One frequently encounters 
in affected herds c-ows suffering from uterine affections, accompanied 
by uterine discharge, housed alongside apparently normal cows. 
'This in itself ,rnuld he sufficient fo endanger the genital tract of 
healthy cows, hut the danger is much exaggerated when such c•ows 
are served from time to time by the stud bull as they show oestrurn. 

Regarding abortion, it would appear to be evident that the 
bacillus of Bang is not of itself culpable as a causative agent in 
endometritis chrouica. '11he statements of Richter, Nielson, and 
,others, that it reduces the resistance of the uterine mucosa and opens 
the portals of the genital tract to secondary puerperal infections, 
would appear to he correct. ,Yitt indicated the possibility that 
sterility may he caused by toxic products of Bang's bacillus developed 
in utero. It is well known with what rapidity the metritis of abor
tion in the absence of secondary infection disappears in cases of 
abortion which occur early during the gestation period. Further, 
these cases show oestrum at from six fo nine weeks after abortion and 
as a rule readilv conceive. The assertion of Xielson and Richter 
would, therefore: appear to he more likely than that of Witt. 

The most common bacterial flora found in the non-gravid uterus, 
which shows macroscopic or microscopic pathological change, are 
JJ. coh, B. pyouenes, Staphylococci, Streptococci, Jf icPococci, 
Streptococcus 1:fridans. It is easy to conceive, as Williams states, 
that any organism competent to cause wound infection may 
injuriously attack the uterus. A large percentage of cows which have 
been found to be suffering from chronic endometritis of old standing 
"·ithout marked uterine discharge have shown an entire absence o:f 
bacterial flora in the geiiital organs above the pars indivisa of the 
uterus. 

Uterine catarrh is al-so obseTved accompanying new growths in 
the uterus. A few such cases have been observed. (Fig. 2, 55, 60, 
A. 2.) 

It is not intended to discuss the symptoms of puerperal rnetritis; 
that is, m.etritis which occurs during the involutionary period of the 
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uterus after parturition. It is, however, necessary to mention that 
the con<lition is exceedingly common in South Africa as a result of 
the causative conditions, already explained, existing in this country 
in a very exaggerated degree. A discussion of the symptoms of 
endometritis chronica as met with in sterile cows is considered 
sufficient. 

During this discussion a ,sterile cow is looked upon as one which 
has failed to conceiv(:• after three or more services from a bull of 
known high fertility, or a cow at a clinical examination has shown 
uterine pathological changes known to be incompatible with fertility. 

There are various degrees of intensity of endometritis chronica 
varying from a catarrhal to a purulent inflammation. The mildest 
form is a simple catarrh accompanied by little or no change in the 
'Size of the uterus and with no continuous discharge from the vulva. 
Such cases are quite impossible of diagnosis at a clinical examination 
as a rule. It is, however, possible to strengthen the idea that the 
condition exists for a few days after an oestral period when an opaque 
uterine discharge, which is not very profuse, will be evident. 'rlie 
cervix may be quite normal or the ostiurn uterinum may contain a 
small amount of mucus, which may also be found in small quantity 
in the cranial extremity of the vagina. A history of the previous 
par~urition and puerperium ·will aid considerably in making a diag
nosis. 

Post-mortem examjnation of such a uterus shows little macros
copic change in the mucosa. The change is frequently confined to 
one horn, which is usually somewhat larger than the other, or it may 
be bilateral. In cases of such a chronic nature the mucosa is smooth, 
moist, ,slightly transparent, greyish-pink to greyish-blue in colour. 
It appears to be somewhat thickened and oedematous. In old cases 
the a_:ffected mucosa is smooth and shows traces only of the normal 
cotyledons of the non-pregnant uteru8. There may or may not he a 
small accumulation of opaque tenacious mucous exudate in one or 
both horns. In many of these cases, there is no apparent macroscopic 
change. Histological examination, however, shows that chronic 
inflammation exists. 

The next stage in intensity is somewhat less common than that 
which has been described. ':L1here is a more or less continuous dis
charge from the genital tract which soils the tail and buttock'S. It 
is especially marked for three or four days after an oestral period. 
Vaginal examination shows the presence of an opaque or clear tena
cious mucus with some yellowish or yellowish white flocculi accumu
lated in the cranial extremity of the vagina. T'he cervix may or may 
not be the seat of pathological change. The ostium uteri.mun con
tains ,some tenacious mucus mixed with flocculi. rl11ie uterus and 
uterine horns are somewhat enlarged, with flaccidity of the wall, 
which may be somewhat thickened. There is a loss of .tone and 
slow reaction to palpation. Affected cows frequently show irregular 
oestral periods, with abnormally long interovulation periods, or again 
the oestral periods may be at normal intervals of 20 to 22 days. It 
is not uncommon to find tubal and m~arian affections concurrent in 
cases of endometritis chronica of this nature. 

Post-mortem examination shows a well-marked macroscopic 
change in the uterus. Ou section there is a small accumulation of 
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tenacious mucus with purulent flocculi in the horns. The patho
logical change may be confined to one or both horns. The uterus 
is somewhat enlarged. One horn is frequently larger than the other. 
The mucosa is greyish-pink, greyish-blue, or greyish-brown in 
colour. It is 'Smooth, moist, somewhat swollen, and semi-transparent. 
T'here is evidence of oedema. In old-standing cases the normal 
cotyiedons of the non-pregnant uterus may have undergone degenera
tion, traces only being evident as greyish-yellow areas through the 
mucosa, or complete degeneration may have taken place; the situa
tion of the cotyledon being represented by an oval depres'Sion in the 
mucosa varying in size from 2 to 4 mm. in length, 1 to 2 mm. in 
width, and ½ to 1 mm. in1 depth. Associated with the changes in the 
uterus it is not infrequent to find hydrosalpinx, cystic pavilionitis, 
and cystic ovarjtis. The lesions in the salpinx are often not apparent 
without a histological examination. 

Cystic degeneration of the uvarje~, as already mentioned, is often 
found associated with endometritis chronica. Hess maintained t.hat 
the pathological changes found in the uterus of nymphomaniac cows 
were probably 'Secondary to cystic degeneration of the ovaries. There 
appears to be little doubt but that the pathological change in the 
ovaries is a sequel to endometritis as a result of extension of infection 
from the uterus through the fallopian tube to the ovary. It is easy 
to understand how infection of the ovary can be accomplished. 
through this route, especially through the crater of a ruptured 
Uraafian follicle. The probability of ovarian infection being cul
pable for cy'Stic degeneration of the Grnafian follicle has been pointed 
out by Williams, Richter, Wester, and others. It is unlikely that 
there is a predisposition to cystic degeneration of the ovary in cows 
of different breeds, neither is it likely that climate, environment, 
or feeding plays a direct part. Cystic degeneration of the follicle 
is frequently as'Sociated with nymphomania. Observations in this 
country convince one that all ovaries which sh°'v cystic degeneration 
of the follicle or cysts which cannot be differentiated either macros
copically or histologically from Graa:fian follicle cysts are not asso
ciated with nymphomania. In fact, a fair percentage of cows show
ing the'Se ·cysts in the ovary show no nymphomaniac symptoms what
ever. Further, nymphomania has been seen, certainly without 
marked change in the pelvis, in animals sterile from other causes 
th an cystic ovary. A number of the cows affected with cyst.ic 
degeneration of the Graafian follicle showed " anaphrodisia." 

The condition nymphomania is quite characteristic and well 
kn°'vn to :1ll veterinarians who interest themselves in the diseases of 
the genitalia of cattle. (Figs. 62, 63, A.2.) The symptoms of 
nymphomania do not as a rule develop suddenly, although a sudden 
onset has been observed. It appears gradually; the inierovulation 
periods becoming shorter and shorter and each oe•stral period longer 
in duration. rrhe pelYis becomes changed in appearance. The sacro
sciatic ligaments become relqxed and sunken. The mot of the tail 
becomes markedly elevated and coarse looking, leaving a marked 
depression on either side. The tail a'S a rule hangs to one side. rrhe 
back becomes hollmved at the lumbo-sacral articulation, ·while the 
dorsal spines present a convex line. The head and neck l.)ecorne 
coarse and ox-like. r:L'he voice becomes deep, resembling that of a 
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bull. The external genitals become enlarged and flabby. n1e milk 
yield beconrns decreased, and its quality also deteriorates. The 
animal's temperament becomes changed. There is unusual sexual 
desire. The cow pays abnormal attention to other cows in oestrum. 
She ·will show abnormally short interovulation periods, or she may 
allmv copulation to take place at any time. Clinical and post-mortem 
examination show that oestrum is not necessm·ilv as'Sociated with 
ovulation. Wester states that the Graafian follicles ripen quickly 
and can become fully developed in a week after the last ovulation. 
He further indicates that ovulation may occur ·without oestrum, and 
oestrum ,vithout ovulation. \Vhen ovulation does occur the resulting 
corpus luteum develops rapidly, is larger than normal, soft and 
oedematou,s, and is easily expressed according to Wester. Our 
observations support those of vVester. rrhe cow loses condition. This 
train of symptoms may continue for a considerable period. rl1he final 
result is seldom observed, as the cow is ,sold as incurably sterile or is 
castTated. Nymphomaniac cm.vs have been kept under observation 
at this Institute for a considerable period. It appears that as the 
cysts increase in size at the expense of the ovary tissue, which under
goes pressure atrophy, the symptoms of continuous or frequently 
recunent oestrum disappear, often altogether for several weeks or 
months, hut the tendency to mount other cows remains. 

rl1he clinical examination of the genitalia of the n;ymphomaniac 
bovine is characteri,stic. rl1he vulva is enlarged, flabby, and admits 
the hand without clifficmlty. The vagina usually contain,s a quantity 
of tenacious opaque mucus. 'l1he first cervical fold is frequently 
ectropic, swollen, and ragged. The second cervical fold may also he 
visible through the ostium uterinum externum. rrhe ostium uterinum 
is usually open and admits the finger to its entire depth. It contains 
a characteristic opaque tenacious mucus. rrhe uterus is enlarg·ed and 
its wall flabby. It is lacking in tone, and responds slowly or not at 
all by contraction to palpation. 'rhe horns are also flabby anll hang 
,vell forward in the abdomen a'S a result of stretching of the broad 
ligaments. One or both ovaries are enlarged and cystic. Hydro
salpinx is a not uncommon concurrence. Our experience proves that 
the cystic degeneration of the ovary associated with nymphomania is 
concurrent with macroscopic or microscopic change in the tube. 

The post-mortem appearance of the uterus is similar to that 
described a,s endometritis chronica catarrhalis and endometritis 
chronica m uco-purulen ta. 

There is another chrnnic pathological change in the uterus ,vhich 
has been observed in several cases of nymphomania of old standing, that 
is endometri tis ca tarrhalis chronic a cystica. (Fig. 17, A. 2.) This cy,stic 
change in the uterine mucosa has been met with most frequently 
associated with nymphomania, hut it has also been met with in 
incurably sterile cows, associated with salpingitis and cystic ovary, 
which did not show nymphomania. Cystic endometritis has been met 
with only in ca,ses of old-standing sterility of endometritic origin, 
and in one case of hydrometra_. In the early stag-es of cystic degene
ration it is not possible to make a definite diagnosis as to the presence 
of the condition at a clinical examination. There is an accumulaton 
of some opaque mucu,s with some floeculi in the vagina. The cervix is 
enlarged and as a rule s-om,ewhat sclerntic. The mucosa of the cervix 
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may show small cysts. On rectal palpation the uterus and uterine 
horns are enlarged, soft, and markedly lacking in tone; There is 
slight or no reaction to uterine palpation. In the early stages when 
the cysts are small it is impossible to feel them in the uterine wall, 
but large cysts ·which have sometimes been met with (Fig. 17, A.2) 
can be easily palpated. As already mentioned, hydrosalpinx and 
cystic ovaritis are frequently concurrent. It has heen associated with 
all our cases of cystic degeneration of the uterine wall. 

Post-mortem examination show-; the uterus to he enlarged with 
flabby walls. In the majority of cases it is possible to feel the cysts 
in the uterine wall; sometimes large cysts develop which are easily 
palpable. These large cysts may pass through the entire ·wall so 
that they become visible on the serous surface as semi-transparent 
rounded elevations with a thin capsule. (Fig. 17, A.2.) On section 
the mucosa presents a moist greyish-yellow to gTeyish-brown colour. 
It is ,swollen and oedematous. r:rhe horns of the uterus contain a 
small quantity of opaque mucus. There is no evidence of the cotyle
clons of the non-pregnant uterus. rrhey have undergone complete 
degeneration. The mucosa presents cystic degeneration. rrhe 
number and the size of the cysts vary considerably. rrhere may be 
only a few cysts (Fig. a, A.2) or the mucosa may be more- or less 
closely studded. (Fig. 17, A.2.) r:rlrn cysts vary in size from a pin's 
head to a pea, but isolated large cysts have been seen measuring up 
to 4 cm. in diameter. These laTge cysts frequently penetrate from 
the mucous to the serous surface. The cysts appearing on the mucous 
surface are greyish semi-transparent rounded elevations with a thin 
transparent capsule. On section of the uterine wall "·hen the cysts 
are numerous, there is a honeycombed appearance. (Fig. 17c, A.2.) 
rrhe contenh; of the cysts is liquid, greyi•sh, or semi-transparent in 
colour. rrhey are almost entirely confined to the mucosa, but the 
larger cysts penetrate through to the serosa or into the muscular coat. 
This form of degeneration is for the most part confined to the horns 
o:f the uterus, hut isolated cysts have been seen in the mucosa of the 
pars indivisa. 

In those cases which have been observed here the cenix has 
been the site of sclerotic change with •some stenosis of the lumen 
towards the ·cranial fold. rrhe mucosa has also shown the presence of 
some small cysts. (Fig. 17c, A.2.) 

r:I'his form of cystic degeneration ,vould appear to be due to occlu
sion of the mucous glands of the uterus as a result of endometritis. 
Halter has pointed out that cysts have also been seen on the cotyle
dons. He therefOTe maintains that all uterine cysts are not developed 
from the uterine glands. This condition would appear to be somewhat 
similar to that described by Steck as endometrjtis cystica hetero
topica. 

rl'here is a further form of endometri tis chronic a in which more· 
marked pathological change is evident, namely, endometritirs chronica 
purulenta or pyometra. In this case there is an accumulation of 
pus in the uterus either as a result of stenosis or atresia of the cervix 
or complete lack of tone in the uterine ·wall. It results from lesions 
already d&Bcribed under the general causes of metritis. Foetal 
macer;tion has been indicated as a frequent cause (Kn1pski). rrhe 
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condition ·would not appear to be common in this country. Four such 
cases only have come to notice. 'I1his represents less than 1 per cent. 
of the cattle examined for steTilitv. Richter has met the condition 
in 0.5 per cent. of his cases only. u Albrechtsen and ,villiams, how
ever, have frequently seen the disease in their enormous material. 
Hess believed that contagious granular vaginitis resulted in some 
ca•ses in a pyometri tis. rrl1is is also the belief of at least one observed 
in this country (Jarvis). It appears, howeveT, that the more likely 
origin of the disease was not excluded. Richter states that -contagious 
granular vaginitis as a cause of pyometritis is extremely unlikely. 
This is the belief of ·all well-known authorities throughout the world 
at the present time. Observations carried out on hundreds of cases 
of contagious granular vaginitis in this country indicate that puru
lent inflammation of the uterus cannot be associated with t.he former 
condition. Careful investigations into the history of such animals 
always prove the presence of puerperal affection after the laist parturi
tion. In one case maceration of the foetus had occurred about the 
fifth month of gestation. 

The sn~1ptoms associated with pyometra am very evident. 
,vhen there is much pus accumulated in the uterus, a -certain amount 
of general disturbance results from toxic absorption. 'fhe animal 
remains unthrifty although it feeds well. (:Fig. 28A, A.2.) When 
little pus accumulation occurs, there is as a rule no general distur
bance. 'fhere is no appearance of oestrum. Richter states that 
oestrum may infrequently appear. Hmvever, in the four cases which 
have been observed here there were no oestral periods. 'l'he ovaries 
when examined post-mortem slmwed embedded retained corpus luteum 
in one ovary and no evidence of Graafian follicles near maturation 
in the other ovary, so that ovulation was unlikely. When the cervix 
remains open there is a constant or periodic discharge from the 
genital tract which soil-; the tail and buttocks. This discharge is 
most marked when the cow lies down; a quantity of puTulent material 
accumulates on the floor of the byre. The discharge is thin or thick
liquid yellmvish pus, which is as a rule not offensive; occasionally it 
may be very offensi-,e. It is sometimes passed during periods of 
straining. 

On rectal examination the f'linical findings vary considerably. 
"\Vhen the cervix is open so that the purulent exudate can escape, the 
uterus is found enlarged, especially the horns, which are as a rule 
irregular in size. One horn may be larger than the other. The wall 
is thick and firm. There may be peritoneal adhesions between the 
uterus and the broad ligament~ or between the uterine horns and the 
ovaries or the mesosalpinx. 

When the uterus has lost tone or when the ostium uterinum is 
stenosecl or occluded so that the free exit of pus is not possible, the 
exudate accumulates in the uterus: It varies considerablv in amount 
up to several litres. From one cow 21 litres of pus w~re Tenrnrnd. 
(Fig. 1, A.2.) The uterus hangs over the pelvic inlet. Its size 
<lepends upon the accumulated pus. It is enlarged and thin-walled. 
The horns are as a rule uniformly enlarged and their extremities are 
rounded. It is possible to demonstrate flu9tuation. When complete 
occlusion of the ostimn uterinum has occurrea, the uterus may he 
enormously enlarged, thin-walled, and veTy tense. 
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The cervix is always the seat of pathological change, marked 
ce_rvicitis, hypertrophy, sclerosis, or complete occlusion may be met 
with. If it be possible to palpate the ovaries, a corpus luteum will 
as a rule he present, but it may be difficult to palpate as it is fre
quently embedded (Williams). ,villiams's statements have been 
supported by the observations at this Institution. 

The possibility of mistaking the pyometric uterus for a pregnant 
uterus has been pointe,l out by "\Villiams, Richter, and others, but 
careful examination eliminates the possibility. rrhere is an absence 
of the normal uterine plug of pregnancy.' Cotyledons cannot be 
felt. Both horns are as a rule equal in size. rrhe pulsation of the 
uterine arteries is not characteristic of pregnancy. However, it is 
readily admitted that mistakes in diagnosis may easily occur in a 
cursory clinical examination. 

Sclerosis of the uterine wall as described by .. Williams has been 
met ·with. (Fig. 18A, A2.) ThA case was a young cow which had 
suffered from pyometritiR for six months before she was submitted 
for examination. Her cen-ix was clifI-icult to penetrate, as it was 
the seat of an acute cervicitis. rrhe uterus contained 2 litres of foetid 
pus. rrhe cow ·was treated several times over a period of two months. 
The pus accumulation ceased, but the uterus gradually became hard, 
almost cartilage-like, especially the horns, which in parts were 3 cm. 
thick. rrlie whole wall was markedly hut irregularly thickened. 
The mucosa of the uterus and the cervix was the seat of large 
ulcerated vatches. rrhere was no evidence of cotyledons. 

rrhe wall on section was yellowish-·white in colour and extremely 
firm. It was thickened throughout, hut the thickening was irregular 
in some places. The walls varied from 1.5 cm. up to 3 cm. diameter 

The vyometric uterus on post-mortem examination is found 
enlarged. ·\Vhen little pus accumulation is evident, the wall is 
thickened and firm, especially that of the horns, the apices of which 
are usually rounded. \Vhen there is much accumulation of purulent 
exudate, the wall is thin and the uterus fluctuating. r:rhe horns are 
frequently symmetrical, but are also fournl unequal in size. Fre
quently adhesions are vresent on the serous surface of the uterus, 
and horns, through which it is adherent to the broad ligaments and 
mesosalpinx, or fibrous ti"Ssue adhesions may exist between the 
ovaries and the uterine horns. On section the organ contains more 
or less accumulation of pus varying in amount up to several litres. 
The pus may be thick or thin liquid, usually non-foetid, hut it may 
also be very foetid. It is yellowish or yellowish-grey in colour. rrhe 
mucosa is g.reyish-hrown or greyish-red in colour, showing adherent 
purulent -flocculi. It may show ulcerated patches over which the 
epithelium has been removed. rrhe cotyledons are swollen, reddish
brown or greyish-brown in colour. They may be smooth on the 
surface or roughened with epithelial defects. In old-standing cases 
the cotyledons may have entirely disappeared, and the mucosa 
presents a nodular appearance, the nodules being placed close to
gether. (Fig. 35, A.2.) In some cases, where the purulent exudate 
has not entirely filled the organ, a marked line of demarcation is 
evident at the upper limit of the contents. r:rhe mucosa towards 
the cervix being smooth and pink. (Fig. 35, .A.2.) 
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Histology of Endometritis Chronica Catarrhalis. 

In the case of endometritis chronica catarrhalis the epithelium 
is intact or may show epithelial desquamation. rrhere may be 
attempts at regeneration as shown by the local formation of a strati
fied epithelium, several cells thick. r.rhe mucosa is thickened, fre
quently the seat of marked oedema (Fig. 18, A.3); the interstices 
of the connective tissue stroma being filled with fluid. There is 
infiltration with lymphocytes and eosinophilia in the epithelium 
and in the mucosa propria. The stratum cellulare is less rich in 
cells than normal. The connective tissue fibres in the stroma are, 
increased in number. In many of the sections examined a large 
cell ·with small acidophyle granules arnl a round or slightly oval 
nucleus ,vas observed in the mucosa. rrhe epithelium of the mucous 
glands may show desquamation arnl there may be accumulation of 
cell debris in the lumen. (Fig. 3, G, A.3.) Reduction in the number 
of the glands from pressure of the increased connective tissue stroma 
is usually evident (\Vester). ,vhen there is marked oedema, the 
glands sometimes show group isolation (:Fig. 18, A.3), the groups 
being surrounded by loose connective tissue strands bathed with 
fluicL The lumen of the glands is sometimes enlarged, apparently 
the result of retention of mucous secretion from blocking of the 
gland-opening. It is not unusual to find thickening of the walls 
of the capillaries in the mucosa and hyaline degeneration. In one 
case there ·was marked arterio-sclerosis of some of the vessels. 
(:Fig. 26, 27, A.3.) Such change in the vessels has already been 
described by Kaltenegger and ,Vester. The zona muscularis is as 
a rule not changed. 

lli.r;tolo.9y of Endometritis Chronica Catarrhalis Cystica. 

The epithelium shows evidence of regeneration. It may show 
a normal single layer of cylindrical cells without cilia, or here and 
there may he evidence of stratification. Occasionally there are local 
areas of epithelial clesquamation. rrhe mucosa propria may show 
round cell infiltration and increase in connective tissue. rrhe propria 
is less rich in cells than the normal propria mucosa. r:rhe glands 
may in part show a normal epithelium, or there may be others show
ing epithelial clesquamation with cell clebris in the lumen. (Fig. 4, 
A.3.) In the neighbomhood of the cysts the glands are frequently 
decreased in number and deformed by their walls being pressed 
together. The cysts are for the most part confined towards the 
epithelial lining of the mucosa, the majority of glands being situated 
towards the zona muscularis. Cysts, however, are also found in 
the deeper parts of the propria. (Fig. 12, A.3.) rrhe cysts vary 
in size and shape, some are rounded, some oval, and others irregular 
in shape. (Figs. 15, 16, 17, A.3.) 1]1ey are lined with a single 
layer of cubical to flattened cells. The larger cysts almost always 
have a flattened epithelium. It is not unusual to find the walls of 
the capillaries in the mucosa thickened and occasional vessels may 
show hyaline degeneration. The cysts are for the most part confined 
to the mucosa, but some large cysts pass through the nmscularis and 
reach the serosa. (Fig. 17A, A.2.) These large cysts show a markedly 
flattened epithelium. 

The zona muscularis is unchanged except in the neighbourhood 
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of the large cysts when there is a local muscular atrophy. (Figs. 12, 
13, A.3.) 

'l1lie condition appears to be that of retention cysts due to block
ing of openings of the uterine glands during the acute metritis, which 
is nearly ahvays the origin of endometritis chronica. The cysts 
are at first confined to the mucosa, but later, as the result of pressure 
and consequent atrophy of the zona muscularis, many of them reach 
the serosa. 

llistolo_gy of Endomef1•itis Chronica Purulenta: Pyometra. 
The epithelial layer of the mucosa is entirely or partly absent, 

resulting in superficial necrosis or ulceration. Occasionally attempts 
at regeneration are evident. The epithelial layer shows local thicken
ing. It may be several cells thick. The mucosa is covered with a 
purulent deposit containing neutrophiles and cell debris. It is 
infiltrated with neutrophiles and round cells. 'fhere is increase in 
connective-tissue stroma. 'fowards the surface there is a decrease 
in the number of mucous glands, or glands may be entirely absent. 
(Figs. 23, 24, A.3.) Groups of mucous glands are seen towards the 
muscular co~t in the mucosa propTia. Some of them are irregular 
or flattened in shape. 'fhey are sm-rournled by connective tissue 
which is infiltrated with neutrophiles and round cells. (Figs. 20, 22, 
A.3.) 'rlie gland epithelium in part shows desquamation and the 
lumen is filled with debris in which ·can be recognized neutrophiles 
and round cells. The calcified areas described by )Iillo have not 
been seen. Thickening of the capillary walls is frequently met with. 

""\Vhen enormous distension has taken place, the muscular coat 
is thin as a result of atrophy . 

. 'l1lie zona muscularis may also be the site of inflammatory change 
(Richter). 

In one case a mixed endometritis chronica catarrhalis cystica 
and endometritis chronica purulenta was met with. The mucous 
glands in part were typical of what has been described in the former 
condition. Some neighbouring glands, however, were very much 
dilated. The epithelium had for the most part disappeared or showed 
marked desquamation. The lumen was filled with neutrophiles and 
cell debris. In moot glands the luminal contents had undergone 
inspissation and disintegration in the centre, and presented a homo
geneous mass, which showed areas of calcification. This ,vas sur
rounded hy closely packed neutrophiles. (Fig. 25, A.3) 

Sequelae to Endometritis Chronica. 
Endometritis chronica either in the catarrhal or purulent form 

is a very important disease from the point of view of the breeder. 
Cows suffering from the condition are sterile either as a result of 
failuTe to conceive Ol' as a result of early abortion, due to failure of 
the embryo to become attached to the uterus, because of irreparable 
pathological change. It is not difficult to conceiYe that the exudate 
from the pathological mucosa of the metritic uterus is destructive 
to spermatozoa. The reseaTches of ""\Vester irnlicate that the pro
duction of spermatoxin is highly probable. In cases where metritis 
has existed so long that tfie cotyledons have entirely disappeared 
from the mucosa of the uterus, the physiological importance of these 
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areas in the implantation of the embryonic envelopes is lO'St. The 
embryo remains unnourished and is expelled early. 

It is quite possible that there is a tencle1wy to spontaneous 
recovery, and that such does occur is ,vithout doubt. However, in 
many cases spontaneous recoYery does not take place, and unless the 
condition is treated early incurable sterility is the result. 

Chronic tubercular metritis is incurable. As pointed out by 
Richter, it is probably far more common than it is taken to be. In 
49 cases of chronic endometritis mentioned by Richter, six were 
proved to be of tubercular origin. · 

Pyometra is always very serious. Cases of long duration are 
incurable. The less acute uterine catarrh reacts fairly readily to 
suitable treatment proYided actiYe steps are urnlertaken before irre
parable pathological change has taken place in the mucosa. Richter 
states that as a rule over 50 per cent. of cases of endometritis chronica 
catarrhalis can he cured arnl the animals again become pregnant. 
During these investigations the results obtainecl in the treatment 
of chronic uterine affections hv the methods described indicate that 
the percentage of cures given hy Richter is a somewhat conservative 
one. 'l1reatment should be begun as early as possible if the best 
results are to be obtained. 

Prophylaxis is of the utmost importance in addition to direct 
local treatment of the genital tract. 

"Then the causes of enclometritis are considered it will be seen 
·what an important role hygiene plays in the J>roduction of endo
metritic sterility. Therefore, the first consideration should be main
tenance of ideal hygienic conditions in the byre. The most ideal 
hygienic arrangements should also be observed in milking. Sufficient 
exercise at pasture is also an excellent ,vay of attaining the highest 
degree of bovine vitality and consequent resistance. "\Vhen the 
weather is favourable, cows should be allowed to calve in the open, 
provided a grass paddock is available. Under South African condi
tions, where " the open " means intense heat and dust or great 
variations in temperature, it is preferable that a special large roomy 
calving box should be available. The calving box is a blessing when 
kept properly clean, but it becomes the reverse in the absence of 
good hygiene. It should be used only as a calving box and should 
be disinfected after each calving. It should be bedded with a liberal 
supply of clean dry straw or veld hay. Cows after calving should 
not be returned to the herd for a couple of ,veeks. They should be 
kept isolated in clean quarters or nm during the day in a small 
grassy paddock. 'l1he puerperal secretions which soil the tail and 
quarters should be washed off daily. Cows which retain the foetal 
membranes, always an indication of metritis, should he treated in 
the most up-to-date way for this condition. Cows must not be allowed 
back into the stable until all discharge from the genital tract has 
ceased. Animals suffering from suppurating conditions, such as 
panaritium, should be removed from contact with healthy cows. 
Under no circumstances should a cow showing a discharge from the 
genital tract be served. 

It is essential that the beginning of all treatment for sterility 
should be the maintenance of cows on a properly balanced ration~ 
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known to be compatible with high fertility. 'fhis precaution is 
especially to be observed in the beef breeds and in dry cows of the 
milking breeds where there is a tendency to put on too much fat. 
Fresh green food is an essential element in the ration fed to breeding 
cows if the maximum percentage of fertility is to be maintained. 
Recent work of Graves and )Iiller has shown the value of vitamin E 
in cases of functional sterility. 

Since contagious abortion would seem to be the most fertile 
ca use of general sterility in bovines, the herd should he tested sero
logically to ascertain the extent of infection. If infection is more 
or less general, all non-pregnant females should be vaccinated about 
three months before it is intended that they should be served. If 
infection is found to be limited to a small percentage of the herd, it 
is a better policy to try and eradicate the disease by serological tests 
carried out at intervals of four to six weeks. 

Regarding direct uterine therapy, it is without doubt a some
what tedious procedure when endometritic sterility is widespread, 
but it is absolutely essential to success. Ovarian treatment alone 
has not met with success in South Africa. All instruments used 
in the treatment of sterility should be sterilized prior to use. 

'The cervix is withdrawn to the vulvar opening with a cervical 
forceps. The forceps used is that recommended by ,Villiams, but 
there are many suitable retraction forceps obtainable. The next 
procedure is to ascertain the patency of the cervical canal with a 
small dilator. If it is normally patent, it ,vill admit a small irriga
tion catheter. 1Vhen the canal is abnormally small, it can be dilated 
with a dilator so as to admit the catheter. There are cows in which 
it has been found impossible to pass the dilator through the cervix. 
In th~se cases "\Villiams' recommendation has been adopted with 
success, that is, to await an oestral period. ,Vhen passage through 
the canal is not possible with the instruments available, it is recom
mended that the opening should be enlarged with the knife. This 
operation has never been found necessary during these investigations. 
Richter recommends that " the cause of the stenosis should be 
removed with the knife or scissors, and prominent folds incised 01• 

cut away.'' The passage of the catheter must be undertaken with 
the utmost care and the sinuous canal followed without pressure, 
as the mucosa or the wall of the cervix may be easily perforated. 
For success in the use of the uterine catheter an intimate knowledge 
of the anatomy of the cervix is necessary. Anatomists and 
obstetricians, including Williams and Richter, have described the 
cervical canal as not straight, but inclined to be spiral or S-shaped 
with 3 or 4 circular folds of mucosa. These £olds sometimes form a 
spiral twist like the thread of a nut. ,Yilliams and Richter point 
out that in the majority of cases the direction of the spiral is down
ward and towards the right from the ostium uterinum externum. 
It is more easily attained when the cervix is ,Yithdrawn and grasped 
in the left hand which has been placed into the vagina. '1111is is, 
however, unnecessary in a cervix of average patency. There are 
several suitable catheters obtainable. The most suitable appears to 
be that recommended by Richter and Kielsen, both of which have an 
introduction and a withdrawal tube. 
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By controlling- the passage of the catheter through the uterns
by the left hand iii the rectum, the apex being directed towards the 
lateral "·all, it is introduced deeply into the uterine horn. Oppennann 
considers it unnecessary to introduce the catheter deeper into the 
uteruis than the pars indivisa. It is safer, however, to infroduce it 
deeply. 'The inigation flujd is conveyed into the uterus by means 
of a rubber tube and a funnel which is attached to the uterine 
catheter. Small quantities, 100-150 c.c., of fluid are introduced and 
the horn then massaged. 'l1his is done three or four times and the 
fluid withdrawn. The other horn is irrig·ated in a similar manner, 
the catheter having been "·ithdrawn to the pars indivisa of the 
uten1s and then infroduced into the second horn. 

As an inigant Richter and Albrechtsen recommend normal 
saline. ,Villiams recomme1uls ½ to 1 per cent. Luµ;ol's iodine solution 
in normal saline. Nielsen has used Lugol's iodine and rivanol 
solutions with good results. Lugol's iodine solution 1 per cent. in 
normal saline has been used in South Africa with success. 'rlie 
inigation has been followed by a fm,· c.c.'s of pure Lugol's iodine 
into the apex of eaC'h horn, as recommended by Richter. After 
remoYal of the catheter, the uterus is gently massagecl. The operation 
is completed hy swahbi1rn· the whole cervical nrncosa with pure Lugol's 
iodine, as recommended hv ,Yil1iamR. Nielsen has treated 
endometritis catanhalis with ~uccess by injection, into the nterm;, of 
solutions of iodine and rivnnol, Yaryiug in strength from one to ten 
per mille. 'rlie quantity u,se<l depended on the capacity of the uterus, 
up to 200 c.c. 

After irrigation has been completed, it is adYised that a disin
fectant and aRtringent he introduced into each horn. Albrechtsen 
URe<l kreolin, lysol, lyRofonn, and n lum in various strength solutions. 
He pointed out that strong solutions are contra-indicated and have no 
more influence on the -con<litiou than weak Rolutions. Strong 
disinfectants cause marked straining, which may continue for hours. 
Other ... disinfectant arnl astringents which have been used with success 
by various workers are chinosol, 1 per cent.; tincture of iodine, 2 per 
cent. in ,Yater; pyoctanin, 1 per cent.; kola po, 1 per cent.; and 
yatren, 1 per cent. solution. 

]huing treatment of the uterus the vagina Rhould he inigated 
"·ith normal saline three times a week to remove anv exudate which 
may accumulate at its cranial extremit~·. ~ 

In the treatment of pyomefritis the uterine contentR should first 
he drained off. It may he necessarv to dilute it with saline solution 
as recommended by iYilliamR. ....{fter the purulent contents haYe 
been removed, the uterus is irrigated several times ,Yith 1 pei· cent. 
Lugol' s iodine in normal saline or 1 per cent. rivanol solution. 

After irrigation, ,Villinms recommends introducing 8 to lG 
ounces of liquid paraffin, holding in suspension half an ounce each 
of jo<loform and bismuth. This treatment has been tried in this 
country with success. 

In the case of light catarrhal endometritis, three or four 
irrigations at interYals of a week or two weeks are usually sufficient. 
in those cases which react to treatment. 'l1here is a small percentage 
of cows which suffer from catarrhal metritis which do not react to 
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treatment hut continue sterile. In pyometritis several irrigations 
are necessary. It may be necessary to continue treatment over several 
weeks. · 

Cysts when present in the oyaries should he rupture<l hy vaginal 
pressure. rrhe corpus luteum present in most cases or pyometra should 
be expressed if possible at the first treatment. 

It appears to he a good general rule to massage the uterus and 
ovaries during the com;se of treatment and for a couple of weekt:i 
afterwards. 

The experience in this country supports the :-:tatements of vVilliams 
Albrechtsen, Richter, and others that oYarian treatment alone is 
not of itself sufficient to bring about c1ne in cases of endometritis 
chronica. ~l1here are cows which do recoYer with oyarian treatment 
alone-that is, rupture of oYarian cysts and expression of retained 
or cystic corpora lutea, but the percentage of such recoveries is 
relatiYely Rmall when compared with those treated by the combined 
method of direct uterine and ovarian treatment. 

Oppermann Tecommends in certain cases of endometritis 
chTonica, which do not react to the methods of treatment just de
scribed, the use of specific-unspecific pTotein theTapy. Under this 
instruction a considerable amount of work has been carried out by 
his shulents in the rl1ierarztliche Horhschule, Hanover, on this method 
of treatment. He recommends yatren vaccine. The Behring-Werke 
in .Jla;·burp; put on the market ·a special yatren Yacc-ine suitable for 
cattle. It is apparently a polyvalent vaccine, containing org·anisms 
most commonly found in the flora of the pathological genital tract. 
The Yaccine is given subcutaneously in doses up to f>O c.c. It causes 
a local reaction on the genital fract in the "·ay of increased secretion 
from the mucosa, which pasRes oft during the course of the treatment. 
Oppermann points out that this treatment apparently produces a 
tendency to resolution. He, hmrnver, indicates that the prognosis is 
naturally better when treatment can he beg·un early, and that the 
hope ~f success is not great "·hen old cases of pyometra are receiving 
attention. 

In 1920 Albrechtsen tried electrolysis in . the treatment of 
endometritis chronica. Alhre<'htsen rlaimed excellent results, but 
stated that it was a difficult and tedious pTOcedure. Zeeh, ,rnrking 
under Hichter's instructions, fried the use of electrolysis in 1922. 
He treated twenty-three sterile cows with apparnntly excellent 
results, fifteen cows recovered after one treatment; two cmYs recovered 
after two treahnentR; two cows had to he slaughtered; three with 
cystic degeneration of the o-rnries concurrently with endometritis 
chronica were not influenced b:Y treatment; one cow suffering from 
acute endometritis was also uninfluenced in Rpite of heing treated 
three times. 

The uterus is filled with 1 peT mille. copper sulplrnte solution by 
means of a catheter. The anode is introduced into the uterus and the 
cathode connected. rrhe strength of the current could be increased 
at will; treatment was continued for fiye minutes in each horn. Fine 
particles of copper were deposited on the uterine mucosa, due to 
:hreaking down of the copper sulphate in the solution. The treatment 
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produces contraction of the 11tei-ine wall and causes the animal 
uneasiness for some time. Richter agrees that the method is difficult 
and tedious. 

(3) HYDRO::\IETIL\ WITH CYSTIC DEGENERATION OF THE UTERINE \YALL. 

Hydrometra (,vith cystic degeneration of the uterine ,vall) 
appears to be a Yery rare condition in bovines. It has been met with 
in one case only. (Fig. 11, A.2.) rrhe subject was a cow ,vhich 
had never conceiYed owing to congenital deformity of the cerYix. 
It is difficult to -say whether the ostium uterinum was ever really 
permeable for the passage of the oestral debris. ·with such a 
deformity it ,rnuld have been extremely difficult. At the time of 
examination the cervix was sealed ,vith a false uterine seal which 
caused complete elosure. rrhe cause of hydrometra would appear to 
be cervical deformity, which rendered the escape of oestral debris 
through the ostium uterinum impossible. ,Yilliams mentions having 
met with a similar ·case, but the cervical canal was open and admitted 
the uterine catheter. This was followed by cystic degeneration of the 
mucous glands. Yaginal examination may reveal a false uterine 
plug or a cervical deformity. Such a deformity may be either 
congenital or it may be the result of parturition injuries. On rnctal 
examination the uterus is entirely abdominal. It is enlarged and 
fluctuating. The wall is thin and lacking in tone. Both horns are 
equal in size. Palpation does not indicate the presence of an embryo. 
The pulsation of the uterine arteries is not palpably increased in 
volume, nor are the arteries increased in thickness. There is no 
trace of cotyledons to be felt. rrhe fallopian tubes are not changed. 
The corpus luteum of the last interovulation period will as a Tule be 
present, but it may not be palpable through the rectum. r:L1he broad 
ligaments are stretched. r:L1he case observed at this Institute showed 
an oestral period, with a copious discharge of opaque viscid mucus, 
once during 12 months; the oestral period was accompanied by the 
rupture of a Graa:fia.n follicle. The fluid did not accumulate in the 
uterus very rapidly after its partial expulsion. It was three months 
before the accumulation was again so extensiYe as formerly. 

On post-mortem examination the uterine wall is thin and flabby. 
The cavum uteri is increased in size according to the extent of the 
accumulated fluid. The content,s are thin, viscid, opaque, non-foetid, 
mucous material. rrhe mucosa is pale pink, smooth 011 the surface 
and moist, or it may preseni a wrinkled appearance. (Fig. 11, A.2.) 
The cotyledons of the normal non-pregnant uterus are not present. 
There are occasional small transparent cysts scattered over the 
mucosa. (Fig. 11, A..2.) They project ,somewhat above the surface 
of tLe surrounding mucosa, they are thin-walled and confined to 
the mucous coat. They do not appear to penetrate the muscularis. 
The cysts were not nearly so numerous as in the case described by 
\Yilliams. 

)Jicroscopically the epithelium is high columnar and the cells are 
heavily charged with mucus. The mucosa is very narrmv. It appears 
to be less than half the thickness of the normal uterine mucosa. 
There is some increase in fibrous tissue; this is especially marked 
towards the zona nrnscularis. r:L1he uterine glands are very much 
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decrease in number; some are enlarged, slwwing the commencement 
of cystic change. 'fhe glandular epithelium i§ high cubical. r:rhe 
lumen appears filled with mucus. 

'The largest cysts are lined with a cubical or flattened epithelium. 
They project ahove the surrounding epithelium and here and t,here 
can be seen to penetrate a short distance into the zona muscularis. 
In a few places in the section the fundus of the glands could be 
seen entering the muscular layer, and at places where the glands 
were cut across they appeared as i'Solated glands in the zona 
muscularis. (Fig. 8, 9, A. 3.) 

'The prognosis in such a case would be hopeless. \Vhen a 
diagnosis of hydometra of this nature has been established the animal 
should be prepared for slaughter. 

(4) TUBERCULAR METRITIS. 

Tuberculosis of the uterus is a common concurrence ,vith tuber
cular lesions in the peritoneum and lungs in bovines. It has been 
found in 18 per cent. of tubercular cows destroyed during these 
investigations. 'l1he percentage of tubercular cows affected with 
genital lesions recorded by different observers differs greatly. 
Lungwitz found 58 per cent of cows suffering from peritoneal lesions 
with concurrent uterine tuberculosis. Ostertag found 65 per cent. of 
cmvs with generalized tuberculosis suffering from genital lesions. 
:Meyfarth recorded 11.04 per cent. Ri.ichli rncorded 17 per cent. 
"'\:Vinkel recorded 22.5 percent. out of 7,517 cows slaughtered because 
of open lesions in the lungs. Uterine tuberculosis in the absence of 
open tubercular lung lesions was recorded hy "'\Vinkel in 35 cases 
only out of the enormous material slaughtered by him in the 
Netherlands during the years 1905-7. Herschel, working in the 
Berlin slaughter-house, found 6.47 per cent. of cows with general 
tuberculosis suffering from tubercular metritis. Krupski recorded 
24 per cent. of tubercular cows as showing uterine lesions. 

Pathogenesis. 

The most common route through which the bacillus reaches the 
uten1s appears to be the fallopian tubes, from an infected peritoneum. 
'l1his route of infection is agreed upon by most observers, including 
Frei, Aschoff, and Kaufmann. 

There is no doubt that infection also occurs through the blood
stream. In this case, however, one must expect a miliary tuber
culosis of the uterus (Aschoff). It is probable that the bacilli reach 
the uterus through the blood-stream in generalized tuberculosis. 
The bacillus frequently reaches the uterus through other routes as 
well as the fallopian tubes. r:rhis is supported by the fact that 
tubercular lesions in the uterus are occasionallv met with in the 
absence of tubal tuberculosis. · 

Infection can also occur as an extension through the muscular 
wall from the uterine peritoneum per continuitatem. This is 
probably a common route when tubercular perimetritis coexists with 
peritoneal tuberculosis. '_rliere would also appear to be tubercular 
infection of a primary nature by extension from the external 
genitalia. However, it would appear that primary tubercular 
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metritis is extremelv rare (Kaufmann, Aschoff). The majority of 
cases are secondary in nature. Frei states that the secondary 
nature of the uterine lesions can as a rule be established 
by the fact that the lesions are older and more pronounced 
t°'vards the ovarial extremitv of the tuhes. Some of the cases ,vhich 
have been examined here h;ve shown younger lesions in the uterus, 
even in the absenee of tubal lesions, than the lesions in other organs. 
However, in the majority of cases Frei's vie,vs have been supported. 
'l1he lesions decreased in number and age from the apex of the horn 
to the cerYix. During these investigations tubercular metritis has 
not been met with in the absence of tubercular lesions elsewhere. 

Primary infection in this country ,vould appear to be of rare 
occurence. That such a possibility of transmission by coitus exists 
must not be lost sight of, hut tubercular lesions in the genitalia of 
the bull haYe onlv once been encountered at this Institute. Frei 
and ,Villiams clrm~: attention to the possibility of transmission during 
the manipulation of the female genitalia in parturition or in the 
treatment of sterility. That there is a probability of transmission 
during t.he treatment of sterility cannot be doubted, especially when 
antiseptic precautions are not all that can be desired. In the early 
stages of tubercular invasion of the uterus diagnosis is not easy and 
it may he mistaken for a metritis cluonica catarrhalis and treated 
as such. Infection with the catheter during uterme irrigation 
possibly takes place frequently. 

Symptoms. 

'l1he insidious nature of tubercular invasion does not allow of a11 
early diagnosis. r:rhe disease must be well established before it can 
be detected. The first symptom is the appearance of a slimy catarrhal 
discharge from the n11Ya, which is continuous. 'l1he discharge is 
opaque. catarrhal to muco-purulent in nature, but not foetid. It 
gradually increases in volume and may show blood-streaks. The 
tail and buttocks are continually soiled. It appears to increase 
during and for four to five days after each oestral period. ,villiams 
says that the discharge is greatly increased if copulation is allmved. 
Owing to the frequency with which the tubes and the ovaries are 
involved the oestral periods are usually irregular with abnormally 
long interovulation periods. Sterility and nymphomania, with its 
resulting deformity of the rump, is also a common sequel. ,villiams 
mentions that the uterine discharge is favourably influenced bv 
uterine irrigatfon, but the improven1ent is not long' maintained. ~ 

Rectal examination allows of a more intimate knowledge of the 
pathological changes, and with the aid of the tuberculin test usually 
permits a correct diagnosis. At the onset rectal palpation does not 
reveal any change in the uterus. It is not increased in volume. How
ever, since it is the rule that the tube is first invohed, tubal palpation 
may establish the tubal lesions. The somewhat characteristic tubal 
lesion, the uterine catarrh, the tuberculin test, an·d microscopic 
examination for tubercle bacilli, usually enable a definite diagnosis 
of uterine tuberculosis to be established in an early stage of the 
disease. As the pathological changes become more pronounced, the 
uterine horns increase in size and the ·wall becomes firmer. Careful 
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palpation reveals the presence of tubercular nodules in the wall. As 
a rule the nodules can first be felt towards the apex of the horn. 
It is not uncommon for one uterine horn to become larger than the 
other. However, both horns are as a rule symmetrically involved. 
At this stage the discharge is profuse, muco-purulent, and non
foetid. The neighbouring sacral lymphatic glands are frequently 
involved. They are firm and enlarged. 

The ducts of Gaertner are sometimes invaded, most likely by 
contamination from the uterine exudate. One cow showed tuber
cular abscesses in the ducts. Invasion of the ducts has been referred 
to by many obserYeI's: I11rohner and Zwick, Hutyra and :Marek, 
vVilliams and others. ,vhen infection takes place per continuitatem 
from a tubercular perimetritis, rectal examination may reveal the 
identity of typical tubercular peritonitis with the formation of 
tubercles, or it may be of the nature of fibrous adhesions passing 
between the uterus, uterine horns, ovaries, or broad ligaments·. 
,villiams indicates that the absence of abscesses in the adhesions 
helps to differentiate tubercular perimetritis from the adhesions 
caused by other uterine affections. The observations carried out 
here SU pport vV illiams' s view. 

It is not uncommon for the serous surf ace of the uterus in tuber
cular metritis to remain free from infection. vVilliams suggests the 
probability of venereal infectlon in those cases especially if the ovi
duct is not involved. In one case of uterine tuberculosis post
mortemed at this Institute the uterine lesions were younger than 
those in the lungs and peritoneum. The serous surface of the uterus 
was not involved, nor were the fallopian tubes. It is likely that a 
haemotogenous route ·would explain the infection in this case, 
especially as the herd bull could not be proved to be tubercular. 
,villiams draws attention to the difficulty in definite diagnosis in the 
case of an enlarged, sclerotic uterus, free from adhesions. It is 
certainly difficult to differentiate the condition from sclerotic metritis 
and primary actinomycosis by rectal palpation, but the tuberculin 
test and microscopic examination of scraping·s made from the uterine 
mucosa by means of a small curette, usually establish the nature 
of the lesion. rrhese scrapings should for preference be taken from 
the horns of the uterus with a small curette curved slightly towards 
its extremity like a small uterine irrigation catheter. Cystic 
degeneration of the ovaries is a not uncommon concurrent condition 
with uterine tuberculosis. The cyst is usually the large type of 
Graafian follicle cyst which has been associated with nymphomania 
(Frijhner u. Zwick, Hutyra u. :Marek, vVilliams). (Fig. 30, A.2.) 

11/ acroscopical Appearance. 

In the beginning the tubercular invasion of the uterine mucosa 
cannot be recognized macroscopically. It is only when' the tubercles 
are some,vhat established that they can he recognized. The volume 
of the uterine body and horns is not changed. Later the wall be
comes thickened and firm. On palpation it may be possible to feel 
nodules in the wall by rubbing the fingers over it or by palpating 
between the thumb and fingers. On section, the mucosa is covered 
with a slimy mucous, later muco-purulent exudate mixed with 
caseous material. The tubercles are as a rule visible through the 
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mucosa as greyish isolated spots which are raised above the surround
ing mucosa, varying in size from a pin's head to a millet seed. On 
section, these nodules are greyish in colour and opaque. They are 
as a rule chiefly confined towards the epithelial surface. In older 
cases there is ulceration of the mucous surface. It presents a rough 
uneven appearance, greyish to greyish-yellow in colour with some 
reddish spots. (Fig. 56, A.2.) -There is a greyish-yellow exudate, 
partly liquid, partly composed of necrotic and caseous :flocculi. 
~rubercles .5 to 1 cm. in diameter project above the surrounding 
surface. On section of the wall, the tubercles extend throughout 
the depth of the mucosa or even into the zona muscularis. Many of 
them are caseous or calcified. 

It is most common that both horns are equally involved, but 
asymmetrical horns are also met with. 

,Vhen the serous surface of the uterus is involved in the tuber
cular process there are adhesions to neighbouring organs, the broad 
ligaments, the ovaries, the fallopian tubes, or the mesosalpinx. Fre
quently one finds typical tubercles in these adhesions. 

Histology. 

The tubercle bacilli appear to enter the mucosa by penetrating 
between the epithelial cells of the uterine glands or of the mucosa 
between the glands. Ludolph states that the tuberculous process 
begins in the neighbourhood of the mouths of the glands. Alten
brun and Fischer maintain that the uterine mucosa is first attacked, 
while Fischer believes that invasion also takes place through the 
uterine glands. It appears more than likely that the bacilli can 
invade any part of the uterine epithelium, the glandular epithelium 
and the epithelium between the mouths of the glands, since one 
frequently recognizes the youngest tubercular processes under the 
epithelium in both these situations. 

/ In •the youngest lesions the overlying epithelium does not appear 
to be injured. Epithelial desquamation takes place only when the 
tubercles are well established. 'I1he progress of the tubercles in the 
uterus and in the fallopian tubes appears to he identical. The 
tubercle begins as a small local centre underneath the epithelium, 
either of the gland or mucous surface. There is round cell infiltra
tion around epitheloid cells and later giant cell formation. (Figs. 
31, 32, 33, A.3.) N eutrophiles can also be recognized, but not nearly 
so frequently as the round cells. These small tubercles develop to 
invade the stratum cellulare and the epithelial covering. The 
epithelium becomes desquamated and removed, leaving an ulcerated 
surface of granulation tissue; between these superficial ulcers normal 
epithelium may still be present, or a local stratification may be 
observed. The, increase in the size of the tubercles and their 
coalescence, which frequently occurs, cause a diminution in the 
number of uterine glands or the closure of their exit into the cavum 
uteri. Some of the glands are filled ·with cell debris and round cells, 
which undergo disintegration. (Fig. 34, A.3.) The glandular 
epithelium also undergoes change. 'I1he cells show local or diffuse 
desquamation. They become removed totally or partially so that 
the tubercle opens into the gland lumen. In this way the glands 
disappear until their remnants only can be recognized in the deeper 
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layers of the stratum glandularis close to the muscular zone. Owing 
to the closure of some of the gland mouths and the continuance of 
more or less normal epithelium towards the fundus, the glandular 
secretion accumulates and gives the glands a cystic appearance. The 
epithelium of these cystic glands varies from cubical to flattened 
cells. In the older tubercles one recognizes disintegration, caseation, 
and calcification (Fig. 35, A.3.), surrounded by a zone of round cells 
in which giant cells are to be seen. 

The surface of the mucosa is covered with a layer of necrotic 
caseous structureless material and purulent exudate. 

\Vhen there is extensive change in the mucosa, the tubercular 
process may invade the mna musculari-s either through the lymph or 
blood-stream, according to Aschoff and Frei. Kaufmann describes 
a similar extension to the mvometrium in the human female. The 
invasion of the myometrium~ is favoured by pregnancy and during 
the pnerperium. r:L\1bercular perimetritis is similar to the lesions 
caused by tubercular invasion of the peritoneum in other situations. 

Cervical tuberculosis would appear to be of rare occurrence. 
vVilliams described such a case. Frei apparently has not encountered 
this condition. vVilliams savs the uterus and oviducts were involved. 
The lips of the cervix wer~ swollen and hard. The lesion in the 
cervix was closed with no discharge, hut there was the usual tuber
cular discharge from the uterus. Kaufmann says that the cervix 
is rarely invohecl in uterine tuberculosis in ,vomen. r:L1he condition 
has not been observed in the post-mortem examination of tubercular 
cows at this Institution, although tubercular metritis and tubercular 
invasion of the ducts of Gaertner have been seen in one case. 

Prognosis. 

The prognosis 1s hopeless inasmuch as the cow affected with 
tubercular metritis is an unfit companion for her stall mates and 
also for the stud bull. She is suffering as a rule from open tuber
culosis and is a source of danger, not only to the stud bull and to 
her companions, but to humans. 'l1he tail and hindquarters are con
taminated with tubercle bacilli, and it is easy to realize the ease 
,vith which the milk can become contaminated during milking, 
assuming that the udder has not already been invaded. 

Sterility is a common sequel to tubercular invasion of the uterus. 
In view of the work of \Veste1· in relation to spermalysin and sperma
toxin, it is easy to understand that the spermatozoa cannot long 
survive the pathological exudate, should they reach the uterus. 
In less severe cases early abortion may take place as a result of failure 
of the embryo to become embedded (Frei). Should the embryo 
become embedded, abortion may take place as a result of the exten
sion of the tubercular lesions in the uterine ,vall interfering ,vith 
nutrition of the foetus. Should the foetus go through its normal 
gestation period in a tubercular uterus, there is the possibility of a 
congenital infection (Schlegel). 

No treatment should be adopted. In uterine tuberculosis the 
danger of spread to humans and to the herd is a very real one. \Vhen 
the disease has been diagnosed the animals should be destroyed. 
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(5) CALCII~ICATION OF THE COTYLEDONS .\XD J◄'OETAL J>LACENTA. 

Calcification of the cotyle<lons and the foetal placenta has been 
observed in two cases. rrhe after birth vrns retained in both. -The 
adhesion between the maternal and foetal placenta was very firm, so 
that considerable 1iatience was necessary in removal. The foetal 
membranes ,vere removed in each case thirty-six hours after parturi
tion. In the meantime a pessary containing 2 <hams each of iodo
form aIHl boracic acid had been inserted into the uterus. I->ractically 
all the cotyledons were involved. Granules of calcareous materii{l 
were withdrawn with the villi of the foetal placenta. These granules 
were irregular in shape aud varied from 1 mm. to 5 or 6 mm. in 
size. rrhey ,vere firm and greyish-yellow in colour. r:rhey were fairly 
evenly distributed over the surface of the foetal placenta. rrhe 
smface of the cotyledon was gritty to the feel and markedly pitted 
when the foetal placenta was detached. ~rhe smaller cotyledons 
were much more involved than the larger ones. r11he surface of 
many of them felt hard and gritty throughout. 

Calcification of the cotyleclons has been <lescribed by ,Villiams 
arnl .Zschokke. ,Villiams states " that the cause ,vas not clear. It 
was possibly the result of interplacental haemorrhage which stopped 
short of placental dehiscence and embryonic death. Had parturi
tion occurred retained foetal membranes :with necrosis of the coty
ledons would probably have followed." Zschokke states that the 
calcification begins in the vessel walls of the uterus following a 
chronic metritis. -

rrhe history of one of the cases deseribe<l here is unknown. The 
second case was that of a cow 4-?! years ol<l, which had been main
tained £or three years on a diet low in calcium hut moderately high 
in phosphorus. (See animal 882 in the paper " )Iinimum )Iineral 
Requirements of Cattle," rrheiler, Green and du r:roit.) She had had 
her first parturition-dead twin calves-14 months previously. After 
this parturition, the afterbirth was retained arnl a moclerately acute 
metritis supervened. No calcification of the cotyledons was noted 
after the first parturition. She came into oestnun two and a half 
months later and conceived at the first service. She calved normally, 
hut the afterbirth was retained. A moderately acute puerperal 
metritis followed, from which she recovered slowly . 

.Examination of the genitalia 32 days after the last partmition 
showed that the involution of the uterus was almost complete. It 
appeared to be normal in consistency. The middle uterine artery 
on the right was definitely enlarged, firm, and thick-walled. 'l1he 
enlargement was local, extending along the vessel for a distance of 
about 8 to 10 cm. from its uterine extremity. 

At the moment of writing it is only two months since parturi
tion. ~rhe cow has not yet shown oestrum, hut it is intended to have 
her again served when the opportunity pres en ts itself. 

The chemical analysis of the calcareous material taken from 
the placenta was carried out by the Chemical Division of the Insti
tute. Dr. IL H. Green says:--" r:rhe ' gritty ' particles were dis
sected as free as possible of adherent :flesh, and then ashed to remove 
organic matter. Composition of ash-CaO 56 per cent., P20s 40 
per cent., Carbonate, present. 'rhis ratio of CaO to P20s, together 
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with the sum of CaO and P 20s at 96 per cent., indicates that the 
mineral matter is chiefly calcium phosphate, with only a small 
amount of calcium carbonate. For all practical purposes the 
mineralization of the cotyledons can therefore be regarded as ossifica
tion or deposit of bony material." 

Histological examination of the foetal placenta showed the 
presence of several calcified areas. These areas were mostly irregular 
in shape; a few, however, were rounded with concentric ringing. 
(Figs. 28, 29, A.3.) 

DISEASES OF THE FALLOPIAN TUBES. 

PATHOLOGICAL CHANGES in the fallopian tubes are found in a very 
large percenta~·e of cows which suffer from permanent incurable 
sterility. It 1s doubtful whether salpingitis occurs with less 
frequency than pathological changes in the ovary. Williams states 
that 15.3 per cent. of cases examined for genital diseases shmrnd 
pathological changes in the fallopian tubes. The study of the 
genital affections of cattle in South Africa has indicated the important 
position which salpingitis takes amongst the pathological conditions 
which interfere with reproduction. rrubal pathology is no less com
mon here than it is in the United States. 

Tubal affections do not occur independently. They are due to 
secornlary invasion from some existing pathological lesion ju the 
genital tract or in the peritoneum. When a history of affected cmvs 
is available there is evidence of a puerperal metritis, a cervicitis, or 
both, following on placental retention, difficult parturition, or 
parturition injuries. In herds ,vhere contagious abortion is known 
to exist, salpingitis very frequently follows the metritis of abortion. 
Kielsen believes that the adhesions found inside and outside the 
fimbriated extremity of the tubes are the result of parametritic exten
s10n rather -than from extension from the tube itself. The frequency 
with which parametritis is found aissociated with pavilionitis supports 
this view. However, there is little doubt that the majority of tubal 
affections ascend from the uterine extremity of the tube. ':l1ubercular 
salpingitis is quite frequent when tuberculaT lesions occur in the 
peritoneum. In this case infection of the tube occurs from the 
ovarian extremitv. In other cases infection occurs from the cornual 
extremity as a 1~esuH of extension from the uterus. Salpingitis is 
very commonly met with in herds amongst which contagious abortion 
and infectious vaginitis are intense and widespread, and in which 
desirable hygienic conditions are not maintained. It is the rule for 
farmers in South Africa to treat cows which abort by uterine irriga
tion, strong irritant disinfectants being used. In this country 
contagious vaginitis was looked upon by many as the most fertile 
cause of sterility amongs,t cattle, and as such it received the thera
peutic attention of dairymen. It was treated in the most drastic 
manner with strong irritant disinfectants, ,vith little aseptic pre
cautions, with the result that it was quit.e a usual occurrence to find 
treated herds suffering from an acute vaginitis and cervicitis as a 
result of the drastic measures adopted to overcome the disease. It 
would appear that contagious abortion or infectious vaginitis was 
not the direct cause of salpingitis, but that the invasion of the salpinx 
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was the result of infection due to secondary organisms conveyed 
during treatment. It is not difficult to imagine the ease with which 
the tubes can be invaded in a paretic uterus, :filled with disinfectant 
and fluid which is introduced into the uterus thrnugh a not too clean 
irrigating apparatus. H is not contended that irrational treatment 
of uterine affections is the onlv cause of salpingitis. It is observed 
in cmvs that have never beenL treated, but unsuitable treatment of 
infectious vaginitis, metritis and retained afterbirth renders the 
possibility of tubal infection far more likely. 

In the United States salpingitis would seem to be a common 
occunence in heifers (Williams). This does not appear to be the 
case in this country. Only one case has been observed. The subject . 
was an eighteen-months old Friesland heifer which had never been 
served. When 15 months old, the heifer began to show enlargement 
of the mammary gland, which became so enlarged that she had to 
be milked. Clinical examination revealed a non-pregnant uterus 
somewhat enlarged and flaccid with cystic ovaritis, hydrosalpinx, and 
cy,stic pavilionitis. (Fig. 47A, B, A. 2.) With this one exception, 
pathological changes in the tubes have been found in cows which 
.llave been bred. Williams has observed salpingitis in herds in ·which 
the disease could be traced to the bull without the incidence of an 
intervening pregnancy. 

'rlie bacteriological flora of the fallopian tubes is at presen·t 
being investigated at this Institute, but the study has not preceeded 
sufficiently far for publication. In America the organisms most 
frequently found are a streptococcus of the viridans group, 
Staphylococcus albus and aur·eus, an organism resembing fl. abortus 
(Gilman) and B. pyogenes (Deaver, Boyd, Fitch). Streptococci, 
Staphylococci, B. coli, B. vitulinum, and Bang's bacillus have been 
described in the normal tube by Find. Brandt found Staphylorocd 
and M. tetra__qewus in the fallopian tubes of normal cows and bacilli 
in addition in pathological tubes. Hundsberger found Staphylococci, 
Diplococci, JJJicrococcus tetragen1.,s, B. coli, and short rods in preg
nant animals as well as non-pregnant animals. He, therefore, con
cludes that the presence of these organisms does not necessarily cause 
sterility.' Many cases of old-standing hyclrosalpinx would appear 
to be entirely sterile. During investigations into the bacterial flora 
carried out by ~fr. :Martinaglia, of this Institute, he describes having 
isolated S. a1.ll'eus, S. citre1.1s, and S. albus from one case, and a small 
haemophilic bacillus from another. Five others were, 'however, 
negative. 

The diagnosis of tubal disease is of much economic importance 
inasmuch as clinical recognizable changes, bilateral in nature, are 
incurable. Examination of the tubes throughout their length 
requires considerable practice. Richter says that under normal con
ditions rectal palpation of the tubes is very difficult and often 
impossible. He maintains that if one finds an easily palpable tube 
at a rectal examination the diagnosis salpingitis is justifiable. Hmv
ever, to one experienced by frequent clinical examination, and with 
the possibility of making post-mortem examination to confirm his 
intra-vitam :findings, tubal palpation becomes easy unless the tubes 
are surrounded by :fibrous adhesions in the meso-salpinx. Williams 
gives a techinque for examining the tubes in detail. Palpation is 
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begun at the fimbriatecl extremity and continued towards the ostium 
uterinum. It is readily admitted that the method gives a possibility 
of accurate diagnosis of changes in the tubes in most cases, but there 
are some cases in ·which the broad ligaments are elongated and the 
uterus somewhat enlarged as a result of many pregnancies, where 
it has been found more convenient and expeditious to examine the 
tubes from the cornual extremity. 'I1he ovary is first sought per 
rectum; it is then placed in the fingers of the other hand introc1uced 
into the vagina. The uterine cornu is then traced to its apex. The 
fixing of the ovary renders this manipulation extremely easy. From 
the apex of the horn the tube is traced to the ampulla ·with the 
thumb, first and second finger, and the examination completed 
by palpating the fimbriated extremity. 

Careful palpation of the tube and its fimbriated extremity 
reveals minute pathological changes. Isolated cystic enlargements, 
a.to 4 mm. in diameter, can be detected; adhesions on the inner and 
outer surfaces of the ovarian pocket can usually be felt. There 
are cases, howe-ver, where one finds micropathological changes in the 
absence of palpable macroscopic change. In those ca•ses the tube is 
somewhat enlarged either locally or diffusely, but the finest tactile 
sense cannot detect the change at a clinical examination. In these 
cases a tentative diagnosis can usually be made by concurrent symp
toms. ,villiams has pointed out that tubal disease is very frequently 
associated with cystic degeneration of the corpus luteum as a result 
of infection of the ovarian crater after o-vulation. This cystic 
degeneration of the corpus luteum of the. last interovulation period 
prevents normal physiological atrophy of the corpus luteum. ~rhis 
results in cessation of oestrum or irregularity of the interovulation 
periods, which are usually abnormally long. After some time 
oestrum will again occur, that is, when the lutein tissue in the ·wall 
of the cyst has become so atrophied by the internal pressure of the 
slmdy developing cyst that it no longer inhibits oestrum. The 
opposite o-vary then ovulates and the corpus luteum resulting is also 
retained and undergoes cystic degeneration in its turn, to follow the 
same path as its predecessor in the oppO'site ovary. It is not an unusual 
thing to see a large cyst ·with a traf'e of lutein tissue in its walls in 
one ovary and a corpus luteum ·with a developing central cyst in the 
opposite ovary. One sometimes finds three corpus 1 u teum cysts in 
the o-'.:"aries, t-wo in one and one in the other. (Fig. 26, A.2.) The 
lutein tissue in their ··walls clearly indicates the age of the corpora 
lutea. The oldest one, or that of the third last interovulation period, 
has a thin complete or interrupted band of yellmv tissue, that of the 
second last interovulation period has a somewlrnt thicker band of 
lutein tissue, while the corpus luteum of the present interovulation 
period may show a small central developing cyst or it may be normal 
in appearance. If the case can be followed carefully, it may be 
possible to detect these changes in the ovaries. It is fairly safe to 
diagnose salpingitis in the absence of palpable lesions in the tubes 
if there is a history of placental retention, metritis, or cervicitis, 
followed by cessation or irregularity of oestrum with long inter
ovulation periods. Failure of the corpus luteum to undergo the 
normal physiological atrophy after the eleventh or twelfth day of 
ihe interovulation period must be looked upon wi,th suspicion in the 
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absence of palpable pathological lesions in the genital tract or ovaries 
of sterile cows. Abeyance or irregularity of oestrum with long inter
ovulation periods is also observed in eases of functional sterility due 
to obesity ptoduced by unsuitable diet and insufficie~t exercise, but 
careful investigation of the ration feel and the envuonment under 
which cattle am kept will help to exdude fundional sterility. The 
history of the animals in these cases is of the utmost importance. 

SYMPTOlIS. 

In the early stages of the disease palpation does not as a rule 
lead to definite diagnosis of salpingitis, since the tubes are not much 
enlarged. Usually the first symptom which can be diagnosed at a 
clinical examination is the presence of adhesions in the funnel-shaped 
extremity or adhesions between the free horcler of the fimbriated 
extremity and the ovary. In very acute inflammation the three 
coats of the ,tube may be involved, infection extending from the 
n.rncosa to the serous coat. Then one may find adhesions between 
the border of the mesosalpinx and tI{e neighbouring organs. 
(Fig. 15, A.2.) As the disease becomes chronic, palpation reveals 
enlargement of the tube. At first the enlargement is local and 
is most frequently confined to the ovarian extremity. Enlargement 
may, however, occur at any point in the tube. 'l1he enlargements 
may be so arranged that the tube feels like a row of beads. 
(Fig. 26, A.2.) There may he only one or there may be several 
dilations along the course of the tube. In other cases the tube is 
diffusely enlarged from the uterine cornu to the fimbriated extremity. 
(Fig. 5, 12, A.2.) The tube becomes elongated and tortuous. 
Towards the ampulla it not infrequently forms several coils in the 
mesosalpinx, which appear as a fairly large cyst with an irregular 
surface. On palpation per rectum the dilated tube, whether the 
dilation be local or diffuse, is firm to the feel, hut compressible on 
prnssure; fluctuation cannot be detected. The dilations vary in size 
from a single cystic enlargement, a few nun. in diameter, to a diffuse 
enlargement along the whole length up to 1 to I½ cm. in diameter. 
In advanced cases of salpingitis the pavilion is always involved. 
':L1he first palpable symptom of invasion of the pavilion is the presence 
of adhesions in the funnel or around the attachment of the free 
extremity with the ovary (vVilliams). As the disease advances, the 
adhesions become more extensive until the pavilion becomes entirely 
closed, either by adhesions ·within the funnel itself or by adhesion 
of the free border to the ovary. In the latter case, the ovary is 
frequently encapsuled by the pavilion of the tube and the ovarian 
pocket so that it becomes difficult to palpate. (Fig. 51, 53, A.2.) 
':l1he ovary can as a n1le be easily felt, but definite diagnosis as to 
its condition is difficult owing to the encapsulation within the ovarian 
pocket and fibrous adhesions to neighbouring organs. Sometimes 
the ovary is not encapsuled, the free border of the pavilion is just 
attached to it. When the pavilion forms a closed sac, it always 
becomes filled ·with exudate, ,vhich on aceumulation forms a cyst. 
(Fig. 26, 29, A.2.) The cystic enlargement may vary in size from 
2 to 10 cm. in diameter. ':l1he cyst of pavilionitis is ciiaracteristic 
and not easily confused with a cystic ovary. It is a soft cyst, the 
contents not entirely filling up the capsule, which is thin-walled 
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and tough. 'I1he swelling is quite independent of the ovary, not 
a part of it. 

On post-mortem examination the enlarged tube of hydrosalpinx 
is, as a rule, thin-walled and whitish in colour. On opening, it 
contains an opaque, greyish fluid with some small flocculi, or the 
liquid contents may be quite clear. On close examination of its 
cross-section, it is possible in some cases to observe the enlarged 
and elongated mucous folds occluding the tube and forming septa 
between the cystic dilations. The contents of the cystic pavilion 
are also greyish opaque liquid with some flocculi, or the liquid 
may be clear. In one case the contents of the pavilion were 
markedly bloodstained and contained brown pigment, apparently 
the result of haemorrhages from the wall of a Graa-fian follicle which 
had opened into the pavilion (haematosalpinx). (:Fig. 34, A.2.) 
There was no trace of tubal pregnancy. 

In acute cases of salpingitis, where occlusion of the lumen of 
the tube occurs early as a result of s,velling of the mucous folds, 
accumulations of pus occur. Local abscesses in the tube have not 
been observed. It !J1'ls always been uniformly djstendecl with pus. 
Sometimes the swelling is slight and the walls appear thickened. In 
other cases, however, ·where the wall is much distended, it is thin
walled and may even show fluctuation. In pyosalpinx the pavilion 
may also be involved. l)us accumulated in the closed extremity forms 
a soft abscess ·which is encapsuled in the thin-walled but tough mem
brane of the -fimbriated extremity. There would not appear to be 
much tendency for the abscess to rupture. It is extremely difficult 
to make an intra-vitam diagnosis between hydrosalpinx and pyosal
pinx at a clinical examination. Adhesions. behveen the border of the 
mesosalpinx and the neighbouring structures ,volild appear to he 
more commonly met with in pyoisalpinx than in hydrosa]pinx. In 
the latter condition, however, tense adhesions are sometimes met 
nith. (Fig. !3G, A.2.) A case in which a mixed pyosalpinx and 
h.ydrosalpinx coexisted has been seen. The condition was bilateral. 
l1he pavilion and about a third of the ovarian extremity of the tubes 
contained pus, while the cornual extremity was clisterded with an 
opaque watery fluid. (Fig. 37, A.2.) The condition described by 
Williams, resulting in necrosis of the ovary, has not been seen. 
Diseases of the fallopian tubes are in the great majority of cases 
bilateral. In one case only has unilateral hydrosalpinx been 
observed. It produced an incurable sterility in a valuable ten-year 
old Frieslarnl cow. 

Salpingitis is almost always associated with pathological con
ditions in the ovary. The most common lesion is that of retained 
and cystic corpus luteum (Williams). Retention of the corpus luteum 
causes oestral abeyance, or irregular oestrum with long interovula
tion periods. The cyst as it grows larger causes atrophy of the 
lutein capsule until the lutein tissue present no longer inhibits 
oestrum, which then results from the ripening of the Graa-fian follicle 
in the opposite ovary, or sometimes in the same ovary. The result
ing corpus luteum also undergoes cystic degeneration, so that cystic 
corpora lutea may be found in both ovaries. It is not unusual -to 
find one ovary small, inactive, and indurated, 'Showing no evidence 
of developing Graa-fian follicles. (Fig. 22, 37, A.2.) That such 
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an ovary has :functioned normally is evident from the presence of 
corpora alhicantia and immature Graafian follicles on microscopic 
examination. It is not easy to say when cystic degeneration of the 
retained corpus luteum begins and how long it takes for degeneration 
of the gland to he so complete as not to inhibit oestrum. No doubt 
both periods are very irregular. Corpora lutea have been found 
macroscopically, showing marked or commencing cystic development 
at the encl of the third week after oestrum, and cows have been under 
observation ·which have shown interovulation periods varying from 
two to eight months. It is not claimed that the cessation of normal 
oestrum may not he due to other causes, hut since the cows suffered. 
from salpingitis ·with retained corpora lutea, it is not unlikely that 
the retained and cystic corpus luteum was culpable. Another 
frequent ovarian lesion which is found associated ·with salpingitis 
is the cyst which is apparently developed from the unruptured 
Graafian follicle and which has been associated ·with nymphomania 
(Fig. 12, A.2.) 

There is not much doubt that the ovarian pathology is dependent 
on infection of the ovary from the diseased fimhriatecl extremity of 
the tube at the time of ovulation. This hypothesis is supported by 
microscopic evidence in the absence of macroscopic changes in the 
tube. 

'l1uhercular salpingitis is also a common occurrence in bovines. 
It is likely that the infection in this case moRt. frequently descends 
clown the tube from the peritoneum. Infection from the uterus, 
through the blood or lymph stream or from the peritoneal surface of 
the tube, would appear to he o:£ rnre occurrence (Frei). Gilman 
maintains that the source of infection is as a rule haematogenic, 
though he accepts the possibility of ~pread from the vagina, ovaries, 
uterus, and peritoneum. It appears that the fimhriatecl extremity 
of the tube is in the majority of cases the site of tubercular lesions 
prior to the invasion of the lumen (Fischer, Hansen, J ohne, Rieck, 
Eber, :Meyfarth, and Frei). Williams states that even in caises of 
severe uterine tuberculosis the oviducts are sometimes free. 

On palpation the tube is irregularly enlarged, firm, and nodular. 
In cases of long duration the ·whole length of the tube is involved 
in the dilatation, or it may be confined to the abdominal extremity. 
The cases observeu were all apparently of long standing, so that the 
whole tube and the uterus ·were invaded ,vith tubercular lesions. 
'__.__nere was a local tubercular peritonitis on the uterus and uterine 
horns, mesosalpinx, and meso-ovarium. The surface of the ovary also 
showed tubercular lesions. 'l1he fimbriated extremity of the tube 
showed adhesions to the ovary, hut it was not cystic. On section, the 
lumen of the tube is occluded with vellowish brittle caseous contents. 
,vhen the contents are scraped off, ~the lining appears yellowish and 
granular with numerous reddish spots. The tubercular invasion of 
the tube was in the cases observed bilateral. 

HISTOLOGIC.AL EXX)fINATION. 

In the case of catarrhal salpingitis, the mucosa is the seat of 
initial changes. It becomes swollen as a result of accumulation of 
serous infiltrate and round-cell infiltration. There is a dilatation of 
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the capillary vessels. The mucous folds become swollen, sometimes 
filliug up the lumen of the tube. An exudate is thrown out into 
the lumen, which contains desquamated epithelial cells. rrhere is a 
loss of cilia and fairly well-marked epithelial desquamation, so that 
the mucous folds may be partly stripped of their epithelial covering . 
.. Williams states that the epithelial desquamation begins on the apices 
of the mucous folds and gradually descends into the intervillus spaces. 
The folds, when stripped of epithelium, coalesce by the development 
of fibrohlastic tissue, so that the lumen of the tube presents a cyst
like appearance, the vesicles being lined by epithelium. The coale
sceuce of the folds or the swelliug of the mucosa in the early stages 
causes occlusion of the lumen so that the exudate accumulates within 
the tube. In very acute cases the muscular coat may also show round
cell infiltration and a slight serous exudate. Hyaline degeneration 
with calcification of the tunica media of the vessels has been seen in 
the apex of t,he uterine horn, hut calcification has uot been seen in 
the tube. (Fig. 26, 27, A.3.) 

"\Vhen occlusion of the uterine extremity of the tube is complete, 
the exudate accumulates within the lumen and is passed out into the 
fimbriated extremjty, which also becomes involved in an inflammatory 
prncess (Williams). rrhe result is the production of fibrous adhesions 
across the fim briated extremity and between the free border of the tube 
and the ovary or neighbouriug structures. Thus the tube also becomes 
occluded at its upper extremity . 

..As the inflammation subsides and the tube has been fortunate 
enough to avoid occlusion, it is possible that complete regeneration 
of the desquamated epithelium occurs and it returns to normal. 
rrliere is little doubt that this does occur in many cases where a slight 
catarrhal salpingitis only was present. It is difficult to imagine a' 
metritis with atony of the uterine wall in which the uterine extremity· 
of the _tube is not also involved. Still, with rational treatment, most 
of these cases recover and again become regular breeders. 

When the tube is closed at its proximal and distal extremity, 
the contents accumulate, resulting in a hydrosalpinx or a pyosalpinx. 
On microscopic examination, the pathological changes which take 
place in the tube from the acute catarrhal inflammation to the well
established hydrosalpinx cau be traced. The histological changes 
during the acute or initial stages have been described up to the 
estabTishment of occlusion. In the early stages of hydrosalpinx, when 
the acute inflammatory phenomena have subsided, a cross-section of 
the tube shows the presence of closed vesicles due to coalescence of 

·the mucous folds. (Fig. 38, 39, A.3.) In places the normal pseudo
stratified epithelium can be recognized, mostly de-void of cilia. In 
other places the vesicles are lined by flattened epithelium, apparently 
the result of pressure. All these cysts :with flattened epithelium con
tain fluid. Other vesicles are seen, the ·walls of ·which are pushed 
together so that they become adherent, forming secondary -vesicles. 
rrhe epithelium can be seen undergoing desquamatiou and atrophy 
as the result of pressure, so that the membrana propria of neighbour
ing folds coalesce. In places there is active mul6plication of tissue 
as shown by the presence of foci of round-cell infiltration. Fibro
blastic tissue and newlv-formed connecti-ve tissue are also evident. 
(Fig. 38, 39, A.3.) T~he membrana propria is in cases markedly 
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thickened with these newly-formed tissue elements. In _well-est'.1-b
lished hydrosalpinx it appears that coalescence o~ neig~hourrng 
mucous folds and the formation of secondary cyst-hke vesicles are 
the result of the chanO'e in the tunica propria pressing upon the 
epithelium, causing atrophy, thereby all_?wing the newly-formed 
tissue jn the fold•s to coalesce. In some sechon_s scattered thr_ough th_e 
epithelium there are occasional eosinophyles with polymorphic nucle1. 
Another large cell with small acidophile granules and a round or 
slightly oval nucleus was sometimes seen. 

As the lesions become older and the intratubal pressure increases 
from accumulation of fluid, the vesicles become larger and the 
epithelial lining throughout is flattened or cubical. Here and 
there the epithelial cells are vacuolated and their surface covered 
with exudate. (Fig. 43, A. 3.) It is difficult to say whether the 
vacuole formation in the epithelial cells is associated with s.ecretion 
or whether it is clue to regressive change. rrhe mucosa shmvs well
marked oedema, apparently due to diffusion of the vesicular contents. 
(Fig. 41, A. 3.) The muscular layers as a rule in those cases of 
marked tubal distension show a very marked atrophy. (Fig. 44, 45, 
A. 3.) 

In the case of pyosalpinx, the wall is as a rule thickened, while 
the peritoneal covering is the seat of fibrous adhesions. The mucosa 
is infiltrated ·with round cells and neutroph-iles. The epithelial 
layer has disappeared. The lumen is filled ·with pus. Here and 
there one occasionally sees cyst-like formation from coalescence of 
the folds, but in old-standing cases these disappear. 

In tubercular salpingitis, as already stated, the invasion of the 
tube would appear to begin most frequently from the ovarian 
extremity, the fimbriated extremity being the first part to show 
tubercular lesions. The tubercle bacilli enter through the epithelium 
covering the mucous folds. rrhe propria becomes the seat of typical 
tubercles, sho-wing round cells and epithelioid cells, with giant cell 
formation, which gradually extend. -- :Fischer and Richter describe 
rou_nd-cell infiltration of the mucosa and epithelial desquamation 
,v~ich has been referred to by :Frei as probably an earlier stage. 
Gilman also describes profU'se leucocytic infiltration and some 
enithelioid cells. 

rrhe folds become swollen and the epithelium rapidly disappears. 
The apices of the folds appear to be first involved, as they clo in the 
case of catarrhal inflammation, so that one can recognize the advance 
of tubercular lesions towards the periphery. LUlcers are also 
recognized. The lumen of the tube is filled with exudate containin(J' 
granular debris. With the advance of tubercle formation and swelf. 
ing of the mucous folds the lumen of the tube becomes entirely 
occluded as a result of coalescence of the swollen folds and the tube 
becomes very much increased in size. rrowards the muscular wall in 
the deeper portion of the mucosa, cyst-like cavities lined with 
epithelium can still be rec_?gnized, b1{t these, too, gradually disappear 
from pressure of. the growrng tu hercles. "\Vhen the tu be is very much 
enlaTged, there JS well-marked atrophy of the hmica musculari•s. 

One recognizes, in old cases, caseous degeneration and calcified 
areas in cross-section. 
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ri1he tunica muscularis may also show the presence of tubercles 
so that it may be almost entirely destroyed. rrhe tunica serosa in 
old-standing cases shmYs an increase in formation of connective 
tissue. There is perisalpingitis present. 

PROGKOSIS 

rrhe prognosis of bilateral salpingitis ·which can be recognized 
by rectal palpation appears to be hopeless. r:rhe pathological lesions 
which such tubes reveal at a post-mortem and histolog·ical examina
tion are incurable. It is possible that mauy cases of slight catarrhal 
inflammation, ·which are concurrent with or a sequel to. metritis, 
recover spontaneously. The possibility of frequent tubal infections 
associated ·with metritis cannot be questioned. Especially is this 
the case in a paretic uterus during the puerperal period. Still, when 
smtably treated, many of these cases recover and again become 
regular breeders. 

TREAT1IEKT. 

,Yith our present knowledge, preventive measures only are likely 
to be of any use in the treatment of the condition. 1I1herapeutic 
measures adopted have not been satisfactory. It is known that 
salpingitis is secondary to affections of the cervix and the uterus, 
such as are associated with metritis, contagious abortion, placental 
retention, parturition injuries, and irrational measures employed to 
overcome infectious vaginitis. 

,villiarns points out the prevalence of tubal diseases in heifers, 
and suggests that it is probably referable to unsuitable hygiene 
during calfhood, rthe infection remaining dormant until sexual 
maturity has been reached. 

-Williams further points out that an infection which may pro
duce salpingitis may be canied by the bull and introduced during 
coitus; that such an infection may not prevent conception, but may 
cause salpingitis during pregnancy. 

It therefore becomes evident that breeding cattle and their off
spring should be kept under ideal hygienic conditions if a high
fertility record is t_o be maintained. Further, cows should be watched 
carefully for anything pathological during· the puerperal period. 
Such pathological lesions ,shoul<l receive immediate attention. Sex 
hygiene should be advocated. Cows slwwing any suspicion of 
genital infection should not be allowed to copulate until the nature 
of the lesion has been diagnosed. How often does one find a cow ·with 
a muco-purulent or purulent discharge from the womb being served 
hy the stud hull, who thereby runs the risk of spreading the infection. 
It is notorious that in this country the prevalence of sterility in cows 
is proportional to the degree of hygiene maintained in the byre and 
c~lf-sheds and to the efficiency of the methods adopted in overcoming 
diseases of the genital tract. 

Treatment of tu hal disease must he expectant. If it does exist 
concmTently with cervicitis and metritis, these conditions must be 
treated by modern methods. r:rhe danger of irrig·ating a paretic 
uterus has long been recognized. ~fodern methods have shown that 
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treatment with pessaries of iodoform and bismuth subnitrate, or 
iodoform and boric acid ("Williams), charcoal sticks (Hoffman), 
carbo-medicinalis (Klein), ancl protargol sticks are more compatible 
with recovery and subsequent fertility than uterine irrigation. 
Chronic uterine lesions can be treated with saline injections or saline 
and Lugol's iodine in solution, ri·rnnol solution, etc. Should a 
small quantity remain in the uterus, it is not likely to pass into the 
tube, especiallv when the wall of the uterus has more or less regained 
tone. J f disea~<;es of the tubes should be suspected, it would be unwise 
to express eorpora lutea just because the interovulation period was 
abnormally extended. ':l.1hereby ovarian infection is rendered more 
likely. ··when uterine infections subside and the normal physiological 
relation of animals has been restored, the corpus luteum, unless 
already cystic, will probably urnlergo normal atrophy. In the 
absence of palpable pathological lesions in the tubes, expression o:f 
a retained or cystic corpus luteum can be tried. It has been pointed 
out that salpingitis is usually bilateral, but "\Villiams has seen 
unilateral infections which were capable of diagnosis by rectal 
palpation, and recomn:wnds treatment by unilateral ovario
salpingectomy. 

The literature on the treatment of salpingitis in human medicine 
indicates that there is a yast :field for reisearch in unspecifiC'-specific 
therapy as indicated by Oppermann. Among the non-specific prepara
tions used in human medicine are the following: milk, aolan, 
cascosan, novoprotin, omnadin, yatTen-casein, yatren-vaccine, which 
are administered intracutaneorn,ly, intramuscularly, or intravenously. 
In veterinary practice this method of therapy, although tried in a 
limited number of cases by Oppermann and his students, requires 
further investigation before its use can be recommended as of 
universal value· in the treatment of salpingitis. 

,Yithin recent years Stoss and ~Iai showed that it is possible 
to force air from t.he uterus through the tubes. A manometer showed 
that the necessary pressure was 160 mm. of mercury. The pressure 
gradually sank in the case of normal tubes, but it remained constant 
·when the fallopian tubes were occluded in salpingitis. 

Stoss states that it appears possible in cases of salpingitis 
catarrhalis to open the tuh'e to admit the passage of spermatozoa 
in the lmver animals, as has already been demonstrated in human 
gynaecology. 

DISEASES OF THE OVARY. 

IXCIDENCE AND GE:XERAJ, CAUSATION. 

PATHOLOGICAL CHANGJ<:s in the oyarv are eommonlv concurrent with 
pathological changes in the tubes a~1d the uterus. · It would appear 
that diseased conditions of the ovary are rarely primary, since they 
are usually found associated with or as a sequel to inflammatory 
conditions in the peritoneum, uterus, or tubes. If a history of the 
case is available, the sequence of events indicates that the ovarian 
changes have occured subsequent to disease of the uterus and tubes. 
It is highly probable that OYarian pathology jg a result of infection 
which invades the ovary as !J, res11lt of extension through the 
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fallopian tube, the portal of entrance being the ruptured ovisac 
(\Villiams, Albrechtsen). rrl1~re is lit~le d_oubt, however, that un~er 
certain circumstances orgamsms ·which invade the tube and its 
pavilion may enter through the unbroken surface of the ovary. 
Cystic degeneration of the Graafian follicle is sometimes encountered 
in a cow, which had suffered from puerpernl affection followed by 
metritis chronica catarrhalis, a month or two after parturition in the 
absence of an iniervening- oestral period. It is possible, hmYe-Yer, as· 
Nielsen points out, that ovulation may have taken place in these 
animals in the absence of oestral symptoms. 

rrhe probable secondary nature of cystic degeneration is also 
pointed out by Nielsen, Albechtsen, Richter, and others. Nielsen, 
however, attributes the injury to the ovary, not to direct infection of 
the ovary itself, but rather to the effect of metritic toxins on the 
theca capillaries. · 

It is unlikely that ovarian pathology is the prim.ary lesion which 
has developed when this condition is concurrent with lesions elsewhere 
in the genitalia. In the early stages of acute puerperal metritis the 
parenchyma of the ovary is not involved. rrhe surface will probably 
show lesion~-, when a perimetritis exists. rrhe ovarian parenchyma 
becomes involved only after the infection has had time to spread through 
ihe tube to its fimbriated extremity, so that infection is brought in 
contact with the ovary. Clinical or macroscopical examination may 
not reveal the fact that the tuhe is the site of pathological change, 
hut a histological examination leaves no douht that the tube has been 
invaded. 

In view of the fact that uterine pathological changes can he 
proved to precede cyHtic degeneration of the ovary, it is unlikely that 
there is a hereditary predisposition in certain breeds of cattle to the 
c-ondition. Environmental conditions, except when associated with 
bad hygiene, do not seem to he a causative factor. 

Pathological changes in the ovary have been observed clinically, 
macroscopically, or histologically in GG per cent of the cows 
slaughtered, because of iucurnhle sterility, during these investig·a
tions. )Iicroscopic examination, however, demonstrated the fact that 
histological changes may he present in many cases which would have 
othenYise been considered normal. J,arge cysts either of Graafian 
follicle or corpus luteum origin and perioophorit.is can readily he 
recognized at a clinical or post-mortem examination, but changes 
such as oedema, Hmall cyHtic deg·eneration, and abnormal follicular 
atresia can he demonstrated only microscopically. In the absence 
of histological examination, there are many ovaries ,d1ich would 
have been considered unchanged, which were undoubtedlv 
pathological. L L 

It is co11sidered aclYisahle to give some details of the measure
ments and the weights of the ovaries of normal cattle examined after 
slaughter at the abattoir, since there is no record in the literature 
of such data having heen taken in ·this country. It is considered 
sufficient, however, to record the fact that much variation exists in 
the size and weight of the ovaries in normal cattle as pointed out 
h_v Hess, Z,schokke, Ellenberger and Baum, Fitch, Sisson, ~Iarquart, 
Hammond, and others. The length of the ovaries of normal cattle 
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examined after slaughter varied from-left, 2. 7 cm. to 4.8cm.; right, 
2. 7 cm. to 5.4 cm.; breadth-left, l cm. to 2. 7 cm.; right, 1.3 cm. to 
2.6 cm. ; depth,-left, 1.8 cm. tq a.:3 cm.; right, 1.5 cm. to 3.2 cm. 
\\Teig-ht varied from: left, 3.G gm. to 10.4 gm.; right, 3 gm. to 
10.2 gm. 

'l1he ovary is in the majority of cases oval, but it is also liable 
to much variation. The presence of a corpus luteum may change the 
shape considerably (~farquart). It may be hour-glass shaped, 
roundly oval, or triangular. Richter draws attention to the fact that 
variations in the size and shape of the ovary must be considered 
when making a, clinical examination. Richter also points out that 
the consistency of the ovary in the same cow may be different, when 
examined at different intervals during· the oeshous cycle, as the 
result of periodic physiological change. Our clinical examinations 
support tl1e statement of Richter. It is also necessary to observe the 
vari_ation wh~ch may occ~u in the size 

1
0£ t!!e deve~oped_ Graafia~ I· 

follicle. It is easy to rnit,take a large b-raahan follicle for a cyst.· 1 
It is usual to consider that a developed follicle may reach a size of 
1..5 cm. in diameter (Huheli), 1-1.2 cm. (Zschokke), 1.3 cm. (Krupski), 
1.6 cm. (Schmiel). Richter indicates that the fully developed follicle 
may sometimes reach a diameter of 1.7 cm. Histological examina
tjon of some of these large cyst-like structures have shown them to be 
normal follicles. Nielsen indicates that the size of the normal follicle 
may vary considerably; that the diameter may reach 2 to 3 cm. and 
that the limits between follicles and cysts in respect of size is entirely 
indistinct. He suggests that follicles may grow to a large size for 
five to six weeks after parturition. ~l1his inclination has certainly 
not been noticed here. It is difficult to differentiate bet-ween a large 
cyst and a normal follicle at a clinical examinatfon. The normal 
f~llicle, however, is more easily ruptured as a rule. 'rhe ripe follicle 
may rupture with gentle manipulation of the ovary, while the cyst 
as a rule requires some pressure; even thin-walled cysts <lo not rupture 
with the ease of a Graafian follicle. 

Nielsen says that the symptoms of nymphomania must be present 
hefore a definite diagnosis of cystic degeneration can he made in the 
case of small cysts, hut rightly points out that these signs may he 
expressed without palpable ovarian change. 

The corpus luteum of oestrum reaches its greatest size about the 
tenth to the eleventh day of the interovulation period (Ki.ipfer, Niehien 
Hammond, Zietschmann). It varies from 0.8 cm. to 2.5 cm. i~ 
diameter ; according to Zietschmann, it may reach 3 cm. in diameter. 
Hammond gives au average size as 1.9 cm. It can be felt as a 
:prominence -0~1 the surface of t~1e ovary, usually running smoothly 
into the ovarian surfnce, sometimes, however, very prominent with 
n distinct neck. As it atrophies, the prominence disappears and the 
surface of the ovary again be('omes smooth nnd its level uninterrupted. 
Corpora lutea (JI) are not as a rule palpn ble at a clinicnl exmnina
tio1:, One sometimes eucounters embedded or central corpora lutea 
which nre not palpnhle. These, however, can he considered as 
persistent corpora lutea, whi('h nre secondary to retention of exudate 
in the uterus in pyometra, hydrometra, or 'in metritis. r.rhe corpus 
luteum of pregnancy is also frequently embedded and level with the 
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surface of the surrounding ovary tissue towards the mid-term and 
the later stag·es of gestation. 

In functionally sterile females the ovary is usually in an in
active state. Occasional oestral periods are observed. The inter
ovulation period is unusually long. During the interovulation period 
rectal palpation shows that the ovary is small and firm. The Graafian 
follicles are in a static state. No trace of them can be found on the 
surface of the ovary. The corpus luteum may be palpable in the 
other ovary, but usually it is not. It has become partially atrophied 
and embedded. 

The cause of functional sterility has already been referred to 
in this article, and since it is intended to discuss the subject fully 
later, it is not considered necessary to go into detail no,v. It is 
considered sufficient to say that the static changes encountered in 
the ovary in functionally sterile cattle in the light of our present 
knowledge are primary; that the original lesion is in the ovary itself 
following on the metabolic change in these animals. 

A systematic histological examination of the ductless glancls 
other than the ovary in functionally sterile cattle has not demon
strated the presence of any constant lesion in these organs. This 
work, however, is at the moment incomplete and no definite state
ment hasecl on a sufficient number of examinations can be made at 
present. 

These static changes, resulting in reduce<l activity of the gland, 
are eausecl by obesity, inactivity (Xielsen, 'Williams, )Iarshall and 
Peel, Uibbons, and others), senility and poor condition (Richter, 
)Iarshall, and Hammond). These conditions are produced by irra
tional feeding, or lack of feeding, or feeding a ration deficient in 
protein, mineral salts, and green food, coupled with insufficient 
exercise; in other words, a ration and environment incompatible 
with high fertility. Drain on the system in heavy milkers also 
produces subfunction of the physiological activity of the ovary 
(Nielsen, Hammond, Dolder, and others). 

In the absence of normal physiological activity, the ovary under
goes a partial atrophy, which may he considered an atrophy of disuse. 
The changes in the ovary associatecl with functional sterility are 
commonly encounterecl in South Africa, probably more so that in 
Europe. One is astonished at the number of sterile heifers and cows 
in well-bred herds of beef cattle in this country. Herds have been 
examinecl where 20 per cent. of the heifers have been sterile. In 
one Shorthorn herd GO per cent. of the whole herd was sterile. In 
these hercls other causes of sterility were excluded. An explanation 
may possibly be found in the fact that there are relatively few pure
bred hercls in this country. ri~hose that are maintained are usually 
in very high condition. They are regularly " shown " from calf
hood. The best heifers are constantly maintained in " show " con
dition. So as to allow of maximum development, they are not put 
to the bull until they are past two years. Climatic conclitions may 
also play a part. It appears likely that acclimatization of European 
cattle to South African conditions may take several generations. 
'fhe great variation in seasonal temperatures ancl the lack of green 
foocl ancl roots in the winter months may not be a negligible factor. 
Periodic droughts experiencecl throughout the country reduce the 
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condition of cattle and at the same time limit the amount of green 
food which can be fed. One is accustomed to associate these dry 
periods with anaphrodisia in a fairly large percentage of cattle 
which are in low condition. 

RELA~rION OF THE CHANGES I~ rrHE OYARY ~ro THE 
OES~L1ROUS CYCLE AND OESTRUS. 

N onnal bovine females in South Africa show oestrum regularly 
throughout the year at intervals varying from 19 to 22 days. The 
period is somewhat longer in ·winter than during the spring, summer, 
and autumn. rrhe duration of oestral symptoms varies from 17 to 
24 hours. U ncler South African conditions periodicity of the physio
logical changes during the oestrous cycle are similar to those in 
Europe (Hammond, Kupfer). Silent heat, described by Kupfer, 
Strodthof, Nielsen, and others, would appear to be not uncommon in 
sterile cattle. It has been encountered in several cases of over 50 
co-ws kept under observation for periods varying up to two years. 
Nielsen states that these heatless ovulations are exceedingly common 
in cows, and that they occur quite frequently during the first two or 
three months after calving. 

The majority of sterile cows shows change in the periodicity 
of the oestrous cycle. This does not apply solely to those sterile 
females in which pathological change in the ovary can be demon
strated at a clinical or post-mortem examination. Females suffer
ing from sterility due to pathological changes in the uterus and 
fallopian tubes,in the absence of macroscopic change in the ovary, 
also show irregularity in the oestrous cycle (if kept under observation 
for a long period of time). 1\-fany of those cases, however, show 
histological changes in the ovary. It is quite likely, hmvever, that 
pathological changes in the uterus, in the absence of ovarian patho
logy, ,vill he sufficient to <.:ause disturbance in the oestrous cycle. 
Nielsen has pointed out that the post-parturition heatless period in 
normal cows is shorter than in cows suffering from endometri tis. 
He further states that the heatless period is increased with the 
intensity of the endometritis. All observers agree that there is 
cessation of heat in pyometra and hyclrometra, in which conditions 
the corpus luteum is retained. 

Daily observatiorn; have been made on over 50 cows suffering 
from sterility caused by various morphological changes in the geni
talia, and also on several cases of heifers suffering from functional 
sterility. Some of the females concerned have been specially kept 
for a period of two years to observe the relation of the changes in 
the ovary and uterus to the oestrous cycle. In Appendix Y a record 
of the frequency of oestral symptoms in these animals is recorded, 
as well as the diagnosis in each case. From this table it is possible 
to compare the oestrous cycle of cows and heifers sterile from various 
causes with normal cow8. 

Female8 suffering from functional sterility as a rule show an 
oestral period with less exaggerated symptoms than normal females. 
In many cases the duration of oestnnn has been somewhat shorter 
in these heifers than in normal cattle. rrhe interon1lation periods 
are unusually long, extending in some cases over a period of months. 
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A long interovulation period may be followed by a few oestral 
periods at normal intervals. Then another long heatless period may 
follow. 

Animals suffering from acute endometritis do not show oestrum. 
""\Vhen chronic endometritis occurs as a sequel, in the absence of 
palpable change in the ovary, the post-partum heatless period is 
prolonged, as indicated by Nielsen. The period varies with the 
intensity of the endometritis. When oestrum does appear in cows 
suffering from endometritis, it frequently occurs at abnormal inter
vals if observations are continued over a sufficiently long period and 
the animals are left untreated. Successful treatment influences 
the oestrous cycle; it quickly becomes normal. 

Cystic degeneration of the Graafian follicle has in about 75 per 
cent. of cases an extraordinary in:flueni;e on the oestrous cycle. At first 
the •symptoms of oesirum become more intense a:nd the oestral period 
is more prolonged. This is followed by a decreasingly short inter
ovulation period. It would appear that ovulation does not neces
sarily occur-in fact, it rarely occurs-in these cases. No corpus 
luteum is developed. On this account Hammond states that the 
ripening of follicles proceeds unchecked and the animal becomes a 
nymphomaniac. vVhen the cysts are well established, the animal 
may show continuous heat and take the bull at any time. If co-ws 
suffering from nymphomania are kept sufficiently lo1~g under observa
tion, without t;reatment of any sort, in the case of large cysts the 
whole ovary becomes practically atrophied, only a thin shell of 
fibrous tissue remaining. At this stage the sympt01i1s of oestrum 
become less exaggerated. The cow may not allow copulation, but 
she may still exhibit the inclination to mount other females. Atten
tion is drawn to the fact that nymphomania may occur in the absence 
of ovarian change in a small percentage of cases. Further, cystic 
degeneration of the Grnafian follicle may be present without symptoms 
of nymphomania. 

Cystic degeneration of the corpus luteum or Graafian follicle 
cysts ·with lutein tissue in their walls and the retained corpus luteum 
of pyometra are characterized by symptoms of anaphrodisia. The 
lutein tissue present inhibits development of the Graafian follicle and 
ovulation. Interovulation periods in these cases of cystic degenera
tion may be prolonged for months. The cyst appears gradually to 
increase in size until only a thin capsule of lutein tissue is left in 
the wall of the cyst. The lutein tissue then no longer inhibits the 
development of Graafian follicles, and ovulution occurs. 'l1he corpus 
luteum which develops as a rule follows its predecessor and in its 
turn becomes cystic. In the majority of the cases observed during 
these investigations this pathological cycle was repeated. The inter
oestral period was abnormally long, but the interval varied COYJ· 

siderably; in some cases it ·was weeks, in others months. 

l) A~l1HOLOGICj\_L CONDITIONS OF THE OV .ARLE~, 

(a) APLASIA. 

Congenit~l aplasia of the ovaries has been met with associatmi 
with hypoplasia of the genitalia in the case of "free martins." 
(Fig. 45 B, Appendix II.) Outside "freemartinism," it 1s 
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apparently an exceedingly uncommon condition in female bovines. 
It is consequently of little practical importance as a cause of sterility. 

(b) PEIUOOPHORI'l'IS. 

Perioophoritis (Figs .. 20, 32, ..._i\._ppendix II) is quite a common 
pathological condition of the ovary. It is secondary in nature. It 
is found associated with tubercular lesions in the peritoneum, espe
cially when there is tubercular perimetritis or perisalpingitis. It 
it also associated with perimetritis and perisalpingitis originating 
from causes other than tubercular. It is found concurrent with 
salpingitis anti pavilionitis, apparently the result of extension of 
infection from the fimbriated extremity of the diseased tube. 

rrhe lesion may be local, confined to a part of the surface of 
the ovary (Figs. 26, 32, .Appendix II), or it may be diffuse (:Figs. 
20, 53, .Appendix II). Bands of fibrous tissue extend between the 
surface of the ovary and the neighbouring structures, the extremity 
of the tube, the mesosalpinx, the broad ligaments, or the uterine 
horn. The whole ovary may be firmly encapsuled by fibrous tissue 
or concealed within tLe ovarian pocket, ·which is adherent to the 
ovary. vVhen complete encapsulation takes place, it is usually diffi
cult to palpate the ovary, as the tube, the mesosalpinx, the broad 
ligament, and the uterine horn are adherent in a mass of fibrous 
tissue. 

In cases of this nature the ovary is frequently cystic, showing 
cystic degene:ration of the Graafian follicle, but more frequently 
cystic corpus luteum. Not infrequently the ovary is atro1>hied and 
sclerotic. The condition has been described by vVilliams, Hess, and 
others. 

Since it is of a secondary nature, and probably in the majority 
of cases is preceded by incurable pathological changes in the uterus 
and the tube!', perioophoritis as a separate disease plays a minor 
part in the causation of sterility. "\Yhen it is extensive arnl bilateral, 
it prevents normal ovulation and entrance of the ovum into the tube. 
However, in our experience the tube has been the site of inflam
matory changes sufficient in themselYes to render such animals per
manently sterile. 

( c) N mvGRmvn1s. 
Neoplasms of the ovary in cows would appear to be of compara

tively rare occurrence. 'l_\yo cases only have been met with. One 
was in the nature of a cystadenoma, the other was a teratoma. 

(I) Cystadenoma of tlze Ovary . 

.A cystadenoma ·was met ·with in one case of sterility. It could 
not be considered as the cause of sterility in this case, as there were 
pathological changes recognizable on macroscopic or microscopic 
examination in every division of the genital tract and oYary. (Fig. 
40, .Appendix II.) It ,vas discovered only on microscopic examina
tion of the right oyary of bovine No. 2112. The ovary in which 
it was observed is described iu detail in Appendix I. The tumour 
was confined to the medulla of the ovary and did not appear on the 
surface. It ·was exceedingly small, oval in outline, about 2 mm. in 
diameter by 8 111111. in length. rl1he lesion could not be seen 
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macroscopicaay ·without a very close examination. Owing to its 
size, it presented little difference to the neighbouring ovary tissue, 
which in this case showed dilated blood-vessels and lymph spaces. 

The histological examination shows the lesion to be well marked 
off from the surrounding ovary tissue by a connective tissue capsule. 
The whole tumour inside the connective tissue capsule shows gland
like formation with numerous irregular acini. (Fig. 54, Appendix 
III.) The acini are rounded, irregularly elongated or branched. 
~rhey are for the most part lined ,vith a cubical to low cubical strati
fied epithelium, in some pl~ces several cells high, in other places 
two to three cells high. Some acini show a single-cell epithelial 
lining. The epithelium lies on a basal membrane of connective 
tissue. The walls of the gland-like structures are composed of thick 
bands of fibrous tissue in which blood-vessels are fairly frequent. 
The lumina of the acini appear to be empty. Scatternd here and 
there are gland-like tubules which do not present a lumen, being 
filled with epithelial cells, apparently the epithelial wall which has 
been cut at a tangent. 

This variety of tumour appears to be of fairly common occur
rence in the lower animals. It would appear that they sometimes 
reach an enormous size, even up to 90 Kg. (Kitt). rrhey have been 
observed in cattle by .J ohne, J oest, Seubert, and others. rrhe condi
tion is apparently similar to that described in the human ovary 
by Aschoff as glandular cystoma. 

(II) Terat01na of the Ovary. 

The one case which came under notice, was a specnnen sent 
from the Durban Abattoirs for diagnosis. (Fig. 59, Appendix II.) 
The histor,v of the animal is :unknown. rrhe rig·ht ovai·y was invohed. 
It was 3.5 by 2.5 by 2.4 cm. in size. rrhe shape was oval and the 
consistency firm. There were four irregular yellowish-brown areas 
on the surface, apparently the remnants of corpora lutea of previous 
interovulation periotls. rrhe ovary hacl apparently ovulated. To
,vards the anterior pole there was a thin capsule through which 
bright yellowish contents could be seen. Un section, practically the 
whole ovary was macle up of yellow, crumbly, slightly adhesive 
material, showing admixture with white hairs. ~rhe hairs were not 
very numerous, hut were diffusely dispersed. The contents were 
easily enucleated from the capsule from which several of the hairs 
appeared to gro,Y. rrhe inner surface of the capsule was otherwise 
smooth and greyish-white in colour. Towards the posterior pole 
at its widest part the capsule was .6 cm. in thickness. No macro
scopic evidence of C:haafian follicles was present. 

The left ovary-2 by 1.4 by I.a cn1.-showed a prominent 
<'orpus luteum rnen~huationiis which filled practically the entire 
ovary. This ovary appeared quite normal. 

The pathological change must he considered a dermoid cyst. 
:Neoplasms of the ovary, owing to the rarity of their occurrence, 

appear to be of little practical importance as a causative factor in 
sterility of bovines. Since the other ovary was normal, and both 
tubes were unchanged, it is quite possible that the cow had been 
fertile. 
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(d) OVARIAN CYSTS. 

(I) Small Cystic Der;enemt,ion. 
In a small percentage of the ovaries examined, changes have 

been recognized which are considered similar to the " Kleinzystische 
Degeneration der Ovarien " of Aschoff. It has been met with 
chiefly in association with pavilionitis with encapsulation of the 
ovary within the ovarian pocket or the fimbriated extremity of the 
tube. (Fig. 34, Appendix II.) 

~Iacroscopically the ovary presents a moist oedematous appear
ance ·which may be local, confined to one portion of the ovary. There 
are usually several small cysts close together. They vary in size from 
a few millimetres to 1 mm. or less; many are microscopic in size.1 
They appear to be confined usually towards the centre of the ovarian 
tissue. rrhey have not been frequently recognized towards the 
periphery. 

)Iicroscopically the cyst wall is composed of connective tissue 
lined with a single-cell layer of epdhelial cells. (Figs. 58, 59, 
Appendix III.) Theca cells or follicular epithelial cells have not 
been seen in the , .. rnll. The cilia described hy Aschoff have not been 
'Seen. In the neighbourhood of the cyst the ovary tissue is always 
oedematous. The tissue is loose and the interstices filled with fluid. 

The spaces thus formed are sometimes large, sometimes small, 
usually spindle-shaped, hut also oval and irregular in outline. 

(II) Cystic Corpus Albicans. 
)1acroscopically this condition has not been recognized. In a 

small percentage of the ovaries examined cystic degeneration of the 
corpus albicans has been observed microscopically. (Fig. 55, 
Appendix III.) The corpus albicans presents a central space which 
is filled with liqui(l, staining pink with eosin. Immediately sur
rounding the cavity there is a loose fibrous tissue wall which shows 
spaces filled with fluid. Towards the periphery of the body there 
is a fairlv dense connective tissue wall of considerable thickness 
which is vnot infiltrated by fluid. The contrast in the depth of 
staining of the peripheral and central zones of the wall is very 
marked. In no case has there been an epithelial lining recognizable. 

(III) Cystic Degeneration of the Graafian Polhcle. 
Cystic degeneration of the Graafian follicle has been described 

hy Hess, Zschokke, Alhrechtsen, Richter, Nielsen, Opperman, Frei, 
"\Villiams, Hammond, and others. In fact, the veterinary literature 
of countries in which interest has been taken in studying the diseases 
associated with sterility in cattle is rich in references to this patho
logical change in the Graafian follicle. 

This is hy far the most frequently encountered form of cystic 
degeneration occuring in the ovary. 

rrhe relation between pathological changes in the ovary and 
inflammatory changes in the genital tract has already been discussed. 
It is considered that the ovarian pathology is secondary to <liseases 
of the cervix, uterus, and the fallopian tubes. In this connection, 
the hypothesis of Albrechtsen and Richter can be supported. "\Vil
liams says he cannot verify Albrechtsen's assertion that the disease 
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follows inflammatory changes in the uterus. He, however, admits 
the possibility. He says that the endometritis accompanying nym
phomania may be clue to the influence of the ovarian disease. 

rrhe immediate cause of the changes is most likely infection 
which gains entrance to the ovary through the ruptured ovi-sac, the 
lymph-stream, or, in some instances, through the unruptured surface 
of the ovary, as indicated by Albrechtsen, Richter, Oppermann, Rein
hardt, Stalfors, and others. Similar bacteria have been found in 
the ovaries to those which have been isolated from the tubes (Find), 
namely, B. abortw; Bang, Staphylococci, Sh-eptococci, B. coli com
mune. ]Titch has isolated Streptococci, B. coli, M. pyogenes, ancl a 
rod-shaped gas-producing organism. 

Investigations which are being conducted to ascertain the nature 
of the bacteriological flora of the pathologic genitalia of cows at 
this Institution, however, reveal the fact that by far the greater 
majority of these cysts are sterile. This, however, is no inclication 
that the ovary hacl not harboured bacteria earlier, since the fallopian 
tubes in cases of old-standing hydrosal1Jinx are also often sterile. 
r:rhe hypothesis of Hess, that ovarian change is primary, appears 
very unlikely. 

It is agreed by practically all observers that the cyst is caused 
by the faihne to rupture of a Graafian follicle which has developed 
to maturity. Several cysts may he formed in the same way. 

rrlie cysts which develop may he multiple (:Fig. 12c, 1713, 30n, 
Appendix II) or a single cyst only may he found (Fig. 12c, 30n, 
Appendix II). The multiple cysts are frequently embedded, none 
of them being superficial. rrhey vary considerably in size and some
timeH in shape. rrhey are usually from .5 cm. to 2 cm. in diameter, 
or about the size of a fully developed follicle. rl1hey are usually 
rounded or oval in outline, occasionally half-moon 01· crescent shaped. 
rrhere may be two or three of such cysts or there may he five or six 
present in each ovary. r:rhe affected ovary is increased in size and 
some-what rounded. On palpation it is softer than normal and slightly 
compressible, hut fluctuation as a rule cannot he demonstrated. 

At a clinical examination a definite diagnosis is usually difficult, 
unless several cysts are present. The Roftness of the ovary and its 
tendency to become rounded, with the history of the case, however, 
helps the clinician. Simon and Hannnond say that they have found 
small multiple cysts in the majority of cases of sterile cows examined. 
Our observations here indicate that such is also the case in South 
Africa. rrhey are more frequent ihan single cysts. .Multiple large 
cysts are. however, not infre<p1ent. (Fiµ:. 12c, :30B, Appendix II.) 
rrhey vary considerably in si.:r,e from 2 c111. to 5 or G em. in diameter'. 
There may be two or more of these large cysts present. The ovary 
is increased in size and lolrnlated. Fluctuation can also be demon
strated. Each ovary mav reach a diameter of several centimeters. 
The cysts may he r~mHl~d, oval in shape, or half-moon or crescent 
shaped. r:rhe smaller c~'StR are pressed upon hy the larger ones and in 
consequence tend to deviate from the usual rounded shape. r:rhe 
capsule of these cysts is thin, somewhat tough, and whitish in colour. 
It is often transparent. The Hepta separating- the cysts are also thin. 
)lost of the ovarian tissue ma.Y have underµ:one preRsure atrophv. 
"\Vhat remains is moist, and whitish-µ:re~- in colour. ~ 
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A single large cyst is less frequently met with. (Fig. 33, 
Appe1ulix II.) Such a cyst may be the result of coale~cence of 
multiple cysts. The ovary is increased in size and fluctuates. It 
1s rounded or oval in outline. Cysts G to 7 cm. in diameter have 
been seen. Richter has observed a cyst Ia cm. in diameter and 990 g. 
in weight. 'l1he cyst wall is thin and somewhat tough. The lining 
of the wall is smooth. Yilli have occasionally been seen. (Fig. 70, 
Appendix III.) As a rule, little or no ovarian tissue is left. It has 
undergone atrophy. 

The contents of these cysts is a transparnnt thin clear liquid, 
sometimes in the smaller cysts with a slightly yellowish tinge. Fre
quently it is slightly opaque ai1d contains Yery small whitish focculi. 
It Yaries considerably in amount according to the size of the cyst. 
The cyst is always entirely filled with fluid. In 10 per cent. formalin 
the fluid quickly undergoes coagulation. It becomes jelly-like, 
greyish, and semi-transparent. 

Chemical analysis of the fluid ,Yas done by the Chemical Division 
of this Institution with the following results: -

Dr. IL H. Green's note on the analysis reads as follows:
" Analysis made on the fresh material 20 minutes after 
removal. 

Reaction PH. 7 .8, i.e. flistindly alkaline; specific gravity at 
20° C., 1.010; protein, 0.97 per cent.; non-protein nitrogen, 
negligible; chloride, expressed as ~ a Cl, 0.38 per cent.; 
total solids ( dry matter), l .8H per cent. ; ash, 0.92 per 
cent.; alkalinity of the ash per 100 c.c. = 3 c.c. N. acid; 
phosphorus, as phosphoric oxide, P 2 0 5 , 0.003 per cent.; 
inorganic phosphorus, negligible; reducing substances, 
negligible. 

" This is only a proximate analysis similar to that on page GG 
of Hess. Comparing "-ith the data of II ess, it will be noted that the 
fluid is much more watery (only about a quruter of the total solids) 
and with only about 1 /fith of the protein. Practically the whole of 
the N. pre'Sent is there as protein. The ash, however, is just as high 
(.92 per cent. against .89 per cent.). The phosphorus is much lower 
and apparently in organic form." 

Cystic de~reneration of the Graafian follide is frequently con
current with nymphomania and the anatomical changes associated 
with it. It has, howeyer, been pointed out that n;nnphomania may 
occur in the absence of cystic <·hange in the Graafian follicle, and 
that cystic change in the follicle m-ay he present in the ahsence of 
11ymphomaniac symptoms. The s~·mptoms associated with 
nymphomania and the anatomical changes which occur in the head, 
neck, and rump have heen described in connection with diseases of 
the uten1s. A small percentage of cows su:ffm·ing from Graafian 
fo]licle cysts shmr-s anaphrodisia. Schumann and Hieronymi state 
that in cmYs "·ith cystic oYaries 70 per cent. are nymphomania and 
:30 per cent. show anaphrodisia. Hammond further states that 
annphrodisin may occur in the case of single large cysts and 
nymphomania in the case of multiple cystR. His explanation is that 
the large cyst prevents the deYelopment of other follicles. 
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The association between metritis, salpingitis, and pavilionitis 
and cystic degeneration of the Graafian follicle has already been 
referred to. 1Vhen cysts have been found in the ovary, the presence 
of pathological changes in the uterus or the fallopian tubes or both 
have been demonstrable either clinically, macroscopically, or 
microscopically. Perioophoritis is also a common occurrence. 

It is unusual to find palpable cystic change in the ovary within 
hrn months after parturition, hut usual after that time. One case, 
however, has been met with in ·which a valuable :Friesland cow showed 
symptoms of nymphomania and bilateral cystic degeneration five 
vteeks after parturition. ,Yilliams states that he has seen the disease 
If> days after apparently normal parturition without clinical 
manifestations of metritis. Such a case is, however, probably 
exceptional. According to Albrechtsen, cysts usually appear fourteen 
days to one month after parturition or abortion. This, hmvever, has 
not been our experience in this counhy. 

Histoloyical l1)xa1nination. 
The first literature on the histological appearance of ovarian cysts 

appeared (Zschokke) in 1900. He describes a connective tissue wall 
poor in blood-vessels in large cysts. In the small cysts, however, the 
Rpecific cells of the zona granulosa and the theca interna could still 
be recognized. 

rrhe histological appearance of the cyRt originating from a 
Graafian follicle depend'S upon the stage at which it is_ examined. The 
cyst is developed from a Graafian follicle which has apparnntly 
reached maturity, but which has failed to rupture. r_rhe first change 
takes place in the contained ovum, which undergoes degeneration 
(\Vester, Zschokke). [Zschokke, Ruheli, and Simon have failed to 
identify ova in cysts originating from the Graafian follicle. ,Vester 
gives a photograph (p. 42) showing fatty degeneration of the ovum 
and degeneration of the cumulus oophorus as the initial stage in 
follicular atresia.] 'I1his is follmrnd by degeneration of the cells of 
the cumulus oophorus. Hammond indicates that in follicular 
degeneration the granulosa is the first layer to break up. He says 
" it is not unlikely that, if the granulosa remains intact when the 
follicle fails to rupture, further increase instead of decrease in size 
takes place." The follicular epithelium in turn gradually degenerates, 
its inner layers ~f cells being the first to disappear. Cell rlebris may 
be seen in the liquid contents. In some cysts the layer of follicular 
epithelial cells inside the theca intema may persist for a considerable 
period. Sometimes it seenrn to persist as a permanent epithelial 
lining. (Fig. 60, 62, 71, Appendix III.) During this period of 
change in the follicubr epithelium there is an apparent increase in 
the connective tissue in the theca, hut theca cells can still be 
recognized. Some areas of hyaline degeneration in association with 
the vessels may be present. BengiRch describes hyaline degeneratfon 
of the interna in the early stages. The degeneration may be partial, 
or total degenerntion of the theca interna may he present. He states 
ihat degeneration begins in ''this zone of the follicle to be followed 
hy epithelial clegeneration. Somewhat similar histological changes 
have been described hy Kaufmann and Cohn in the human female, 
by Burghardt in the mare, and Simon, Fitch, and W"" ester in the 
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cow. Eventually the change is complete. The follicular epithelium 
has entirely disappeared and the capsule is composed entirely of 
fibrous tissue in which some small blood-vessels may he present. 'l'he 
presence of lutein cells such as are recognized in the corpus luteum 
has not been seen in the wall of these cysts. Williams states there 
is never any lutein tissue in the cyst -wall. 

A second type of cystic change in the follicle has been described 
by Frei, Nielsen, and others. The follicle fails to rupture, but there 
is a development of lutein tissue from the zona granulosa and theca 
intenia. 'l'his variety of degeneration is discussed later under cystic 
c:orpus luteum. 

Fitch describes a connective tissue wall and a lining of small 
round or slightly oval cells several cells thick. r_t1he thickness, how
ever, varied in different places. Hammond deseribes a cyst with a 
thin layer of normal granulosa cells. In another case he mentions 
the absence of a granulosa layer. 

In our experience cystic degeneration of the follicle is ahYays 
associated with local or diffuse oedema of the ovary. Bengisch says, 
in relation to this, the externa of the cystic follicle shows serous 
infiltration and the stroma in the neighbourhood is loose and 
atrophic. 

ProunosZ:s. 
The prognosis of cystic degeneration of the Graafian follicle 

must ahYays he considered serious. Since in our opinion it is 
secondary in nature, the prognosis depends upon whether the changes 
in the uterine mucosa or the tube are curable. rrhe obstinate nature 
of cases of metritis of old standing is recognized. The hopelessness 
of resolution in established cases of hyclrosalpinx is apparent. ~Iany 
cases which are treated early before irreparable pathologic changes 
have occured in the uterus, the tubes, or the ovary itself, however, 
respond to treatment. In general, early treatment, which is begun 
before pressure atrophy of the ovarian tissue has extensively 
developed, is successful. In ~uh·anced cases of nymphomania, hmY
ever, treatment is not hopeful. Hecunences are frequently 
experienced. 

Hess's statistics indicate the apparent success with ·which he 
treated ovarian cysts by 1·uphue. His diagnosis, however, is 
questioned hy many well-known authorities, including- Albrechtsen, 
Richter. and Xielsen. It appears probable that Hess in many cases 
was dealing with normal follicles instead of cysts. In vie"· of the 
excellent results he ohtainecl hv ovarian treahnent alone in sterilitv 
and the difficulty of making a· clinical djfferentiation hehyeen smail 
eysts and normal foll_icles, the dc!ubt would appear to be justified. 

In our expenence c:yshc degeneration associated with 
nymphomania, "·ith anat0111jcal change in the rump and fore 
extremity, has failed to TeHJHHHl to treatment. 8ueeessful cases have 
been confined to cmrn treated earlv and in which there was no 
anatomical change. \Yilliams, ho":~ver, has had success in some 
eases of advanC"ed nymphomania. \Yilliams awl Hagan say the 
prognosis is fair. The outlook for reeovery is better when treatment 
is undertaken earl~T. In old-:--tancling cases where the disease has 
existed for one or two years the prognosis is had hut not hopeless. 
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J'reatment. 
In the treatment of cystic degeneration of the Graafian follicle 

the practice of Albrechtseu, Richter, Oppermaun, Frei, and others 
has been follmved. The cysts have been ruptured by pressure through 
the vagina. The left hand is introduced into the rectum and the 
ovary picked up. It is then placed in the right hand, which has 
been introduced into the vagina. Pressure is carried out through 
the vaginal ·wall. In addition, a course of bi-weekly intravenous 
injections of extract of corpus luteum has been given. 

Large cysts whether single or multiple are easily broken down 
by pressure through the vaginal wall. Oc<'asional cysts have 
b~en ruptured per rectum, but the practice has not been universally 
adopted. The small multiple cysts when deeply placed cannot 
be ruptured m this ·way ·without great pressure~ ,·d1ich may 
cause irreparable injury to the ovary, or it is often quite impossible. 
In those cases it is better to wait and try again from time to time 
on account of the danger of injury to the ovary. The ovarian cyst 
knife described by \Yilliams is useful in a large thick-walled central 
cyst, but it is of little value in the case of multiple small cysts. In 
fact, in this case its use is contra-indicated on account of the injury 
which puncture of each cyst "'ould entail. Further, it is unlikely 
that four or five small cysts when placed centrally can he success
fully punctured. In obstinate cases the withdrawal of the fluid with 
a syringe and suitable long needle has proved successful. Recurrences 
must be dealt with by rupture as they arise. 

In addition to rupture of the cysts, uterine irrigation, as 
described under Endometritis, has been systematically carried out. 
As a stimulant, gentle genital and ovarian massage has been practised 
at weekly intervals during treatment. 

\Villiams, Richter, Hammond, and others suggest removal of 
the affected ovary ,vhen the condition is unilateral. There is no 
doubt that cystic degeneration of one ovary causes sterility. Provided 
the ovary on the other side is not changed, it will act physiologically. 
'l1his fact has been demonstrated by us in this country, in sheep in 
which one ovary has been removed in connection with investigations 
into sex production. In sterile cows, hmvever, our experience has 
been that the majority Rhow bilateral lesions. Peters has found in 
74 sterile cows 42 ·with unilateral and 32 with bilateral ovarian 
change. Histological examination in these cases, however, mav have 
shown a higher percentage of bilateral affection. · 

In cases which fail to respond to treatment ovariotomv should be 
performed as soon as a definite hopeless prognosis is made. · It relieves 
the symptoms of n:vmphomania, allowR the cow to maintain better 
condition, and prolongs the period of lactation for several months. 
Further, when the lactation period is ended ovariectomized 
individuals fatten more readily. 

(IV) Cystic Corpw; Duteum. 

Cystic corpus luteum follows, in sequence of frequency cvstic 
degeneration of the GTaafi.an follicle as a pathological chang~ ir~ the 
ovary. This form of degeneration has been described by Hess, 
Zschokke, Alhrechtsen, Richter, Oppermann, \Villiams, Fitch, 
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Kiipfer, ~Ider, :Frei, -Williams and Hagan,. and oth~~·s. Cystic 
degenerative change has, however, heen quest10ned by Nielsen, who 
maintains that cysts with lutein tissue in their wal~s a~e really 
Graafian follicle cysts in ·which a development of lutem trnsue has 
taken place prior t~ the onset of degenerative change. 

Hammond points out that at an early stage in the development 
of a normal corpus luteum (72 hours after the commencement of 
heat) there is a central cavity ·which becomes filled with a gfairy 
albuminous fluid similar to 1iquor folliculi. He suggests that perhaps 
some of the corpus luteum cysts described by others are not 
pathological and that the majority represents a normal early stage 
iu the formation of the corpus luteum. 

Our observations lead us to believe that there is no doubt what
ever that the corpus luteum undergoes cystic degeneration. ,vhen 
sterile cattle are kept under observation so that the changes in the 
ovary can he carefully recorded, the development of the cyst can be 
followed. Further, as stated else,diere, when the other ovary ovulates 
-a phenomenon which takes place when the lutein tissue in the 
cyst wall has sufficiently atrophied so that it no longer inhibits the 
further development of Graafian follicles-the corpus luteum ,d1ich 
is formed in the ovulation crater is usually retained and in time 
also undergoes cystic degeneration. 1Yilliams and Hagen have 
drawn attention to the likelihood of cystic degeneration of succeeding 
corpora lutea. 

There is little doubt that this prncess of degeneration is 
pathologic. It is very rarel;\T ~een in pregnnnt co\\'s, or non-pregnant 
cows which do not show pathological lesions of the genitalia. 
,villiams has nuely seen small cysts in pregnant cows. Elder has 
seen one case. During our investigations a corpus luteum cyst has 
not been seen in an examination of a very large number of pregnant 
cows and normal non-pregnant cattle which had passed the first 
seven days of the interovulation period. ,vhen compared with our 
observations, Krupski would appear to have seen an extraordinary 
number of corpora lutea, varying from HJ to 20 days old, showing 
cysts in non-pregnant cattle. He has not seen the condition i11 
pregnant cows. 

As a causative factor, the condition must be considered secondary 
to pathological changes in the cervix, uterus, and tubes. Williams 
draws attention to the frequent concurrence of cystic corpus luteum 
and pavilionitis or encapsulation of the ovary within the ovarian 
pocket. Our observations at this Institut{on entirely support 
,villiam's statement. (Fig. 20, 22, 26, 28, 36, 38, 41, 42, 43, 51, 
Appendix II.) 

Here again the condition is probably due to ovarian infection 
by extension through the diseased fallopian iuhe. ,villiams sa:n, it 
appears justifiable to conclude that the disease is referable to an 
infection which enters the crater of the freshly ruptured follicle. 
A limited bacteriological study carried out at this Institution has 
shown that the cysts in old-standing cases are as a rule sterile. 
This, however, does not prove that bacterial flora from the tubes 
may not have been present at an earlier stage. Williams has found 
the pre,sence of a streptococcus of the vi ridanR group as the chief 

906 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



J, QUINLAN. 

invader in cysts with lutein tissue in their walls. 

Krupski has classified corpora lutea cysts as follows:-
(1) 'J'hose which arise, after bursting of the follicle, from 

the resulting corpus luteum. These produce no disturb
ance of the oestrous cycle. 

This variety of cyst is possibly the •small cavity which 
is encountered in the corpus lutenm during the first clays of 
the interon1lation period. ~l1hat it is not true degenera
tion of the corpus luteum has been pointed out by 
Hammond. Our observations support those of Hammond. 
It is maintained, however, that these cavities in the corpora 
of normal cattle are extremely rare after the fik'3t seven 
days of the interovulation period. 

(2) Those resulting from the unruptured follicle, that is, 
Graafian follicle cvsts with lutein tissue in their ·walls. 
According to Kr{i ps ki, these ca use interference with 
ovulation, but do not cause symptomis of nymphomania. 
Later when the lutein cells have disappeared ovulation 
occurs. As the cyst further develops, the interovulatiou 
period becomes shorter. 'J'here is a gradual transition to 
that condition of the oestrous cvcle associated ,vith the 
follicle cyst already described. ~ 

At a clinical examination the earliest stage of cystic degeneration 
cannot be recognized. It is only "·hen the diameter of the cy8t reaches 
about one-third that of the cOTpus luteum that it may he suspected. 
The corpus becomes soft and compressible and is usually somewhat 
larger than normal. 'rlie diagnosis is strengthened by the fact that 
the interovulation period is prolonged. As the cyst enlarges, which 
it usually does, a definite «liagnosis can he made. 'l1he <?orpus luteum 
becomes enlarged, soft, and somewhat compressible. It undoubtedly 
contains fluid in its centre. The corpus no longer protrudes above 
the surface of the ovary. It may be level with the surface or some
what sunken. The development of the cyst goes on at the expense 
of the capsule, which gradually becomes thinner and fluctuation 
becomes more evident, until a clinical exami1w.tion failis to reveal 
the difference between the thick-walled cyst of corpus luteum origin 
and the thick-walled cyst of follicular degeneration. 'rlie ovary, 
which contains a well-developed cyst, is rounded or roundly oval in 
outline. 

The cysts may vary considerably in size up to several centi
metres. They do not appear, however, to develop to the same large 
size as the follicular c:vst. "\V illiams describes a large ovarian cyst, 
the orgin of which is unknown. He states it is not improbable that 
some of them may originate from the corpus luteum. This type of 
cyst has not been encountered during these investigations. 

A history of the case is of considerable help in arriving at a 
definite diagnosis. These cysts are usually associated with infrequent 
oestrum an<l long interovulation periods. The interovulation period 
may var;\· from weeks to months. Nymphomania is not a sequel. 
Pressure on the ovary in the early stages causes total expression of the 
corpus, but in the later stages the cyst ruptures and the 1 utein tissue 
('an be squeezed out from its v.:all. It has previously been stated 
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that pavilionitis and salpingitis are frequently concurrent. This 
fact may be of significance in the early stages, when doubt exists, 
but it is not of pathognomonic importance, since it is also frequently 
present with cystic degeneration of the Graafian follicle. Some 
of the cases observed by us have shown the presence of a small false 
uterine plug, consisting of tough, tenacious, greyish material, almost 
similar to the uterine seal of pregnancy. 'rlie plug was usually 
present in cows which ha<l had an interovulation perjod of two to 
four months prior to slaughter. 

The time occupied in eomplete destruction of the corpus luteum 
by cystic degeneration appears to vary consjdera bly. It can be 
approximately judged by the length of the interovulation period. 
What exactly influences the rapidity of degeneration it is difficult 
to determine. In some cases, as already mentioned, the inter
ovulatjon period lasts a few weeks in other ('ases it extends to months. 
Williams states that degeneration may occur very rapidly, causing 
no material enlargement of the ovary. Sometjmes the duration of 
the interovulation perio<ls have been normal. He has seen oestrum 
occur in eight or fifteen days or it has been delayed :~o days or more. 
He_ says " it is the principal cause of irregularity in the oestrous 
cycle." 'I1his statement would appear to he undoubtedly correct 
when dealing with co-ws that have been pregnant. The chief cause of 
irregularjty in the oestrous cyele of heifers in our experience 1s 
functional sterility due to obesity. 

It becomes necessary to differentiate between the small cavities 
filled with fluid which ,~ery occasionally occur in the normal corpus 
luteum, especially during the first days of the interovulation period, 
and cystic degeneration of the corpus. r:rhe smal1 central cavities 
resulting from failure of the lutein tissue to grow imvards and fill 
up the caYity do not interfere with normal physiological activity of 
the ovary. Cystic corpus luteum has an inhibitory influence on 
ovulation and oestrum. It is exceedingly difficult to determine 
whether all cysts showing lutein tissue in their walls are derived 
from corpora lutea, resulting from ovulation, or from unruptured 
Graafian follicles. That cystic degeneration of the corpus luteum 
doeis occur is certain, when sterile animals can be earefully studied. 
Sometimes the corpus luteum which develops in sterile cows after 
ovulation is soft. This may possibly be due to the fact that the 
ingrowth of lutein tissue onl~r reaches a certain limit. The on1lation 
crater fails to become completely filled up. A central cavity which 
varies in size remains. 'rlie process of formation of lutein tissue is 
pathologic from the beginning. After a short time, the regressive 
changes associated ,,rith cystic (higeneration takes place all(l the cyst 
gradually increases in size. 

It is quite possible, as pointed out by Krupski, Frei, and Nielsen, 
that some of these cysts originate from the unruptured Graafian 
follicle. Hmrnrnr, in each case they are responsible for a similar 
train of symptoms in the inclivjdual concerned. 'fhey are incapable 
of differentiation at a clinical examination once they have developed. 
They present the same macroscopical and histological appearance. 
'11heir significance as a definite pathological entity is undoubted. 
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Mac1·oscopic Appearance of the Co1·p11s Lu,teum, Cyst. 
rrhe ovary, which contains a well-developed corpus lnteum cyst. 

is as a rule rnunded or roundly oval in outline. The cyst is usually 
thick-walled (Fig. 21, 42, Appendix II), but sometimes cysts are 
met with which may he comparatively thin-walled with a very thin 
band of lutein tissue in their walls. (Fig. 20, 3H, Appendix II.) 
rrhe 1 utein tissue in those thin-walled cysts may he confined to local 
areas (Fig. 20, 2H, Appendix II) and not completely encapsule the 
cyst. However, the great majority of cysts observed by us showed 
a well-marked band of lutein tissue, varying from 1 mm. to 1 cm. 
or more in thickness. (:Fig. 42, 43, Appendjx II.) The lutein 
tissue may be normal lemon yellow to orange yellow in colour, but 
more frequently it is brownish, darker than the normal, or brownish
grey in colour. The cyst cavity contains a transparent or slightly 
yellowish fluid, which is sonie-what viscid when rubbed between the 
fingers. ~L1he inner lining appears greyish or greyish-yellow in colour 
and is always smooth. The eysts vary from a few millimetres in 
diameter to several centimetres. They are not so easy to evacuate 
by pressure as the cyst developed from the Graafian follicle. After 
evacuation, if pressure is exercised on the ovary, the lutein elements 
in the cyst wall can also he s<1 neezed out, unless it has more or less 
disappeared and is represented only by a very t,hin hand. Elder says 
that cystic C'hange may begin in several centres of the lutein tissue, 
it being possible to recognize several small cysts. In one ease only 
have two small eentrnl cysts been seen in the same corpus lnteum. 

11 istol o.r;ical Apvearance. 

The wall is composed of thre8 layers which vary somewhat aeconl
ing to the stage of development of the cyst. In the case of a small 
cyst 3 or 4 cm. in diameter, the lining is of loose connective tissue 
·which shows small spaces filled with fluid. rrhis layer is very narrow. 
There is a thick middle layer of lutein tissue which cannot be 
differentiated from a normal corpus luteum. rrhe fibrous elements 
of the inner layer can he seen running inwaTd from the fibrous 
stroma of the lutein layeT. The outer layer is a band composed 
of connective tissue, the bundles of ,d1ich are interlaced and concen
trically disposed, representing the tunica externa of the theca 
folliculi. 

In cvsts which have attained some considerable size three lavers 
can still. be recognized in the wall. rrhe inner layer immediately 
s1uTomHliug the cavity of the cyst is composed of a well-marked zone 
of fihrnus tissue which is somewhat loose in structure. rrhe fibres 
are for the most part, however, arranged concentrically. Immediately 
surrounding- the cavity there are fibroblastic elements present. 
1-1 here is usually some o~dema of this zone. The middle or lutein 
layer is compose<l of a stroma of connective tissue in which some small 
blood-vessels can he seen. Lying in the fibrous stroma lutein cells 
are present, some apparently normal, others showing degeneration. 
~rhe number of these cells appears to depend on the age of cysts or 
perhaps more correctly the size of the cyst. 1Vhen a large cyst is 
present, there are fewer lutein cells than is the ease with smaller 
cysts. The lutein tissue appears to disappear under pressure of the 
developing cyst. The elements of the outer layer also show a different 
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appearance in the small and large cysts. One can recognize a tran
sition between the apparently normal external thecal layer which 
surrounds the lutein layer in the case of very small cysts or com
mencing· <'ystic formation, and a layer of dense connective tissue 
exceedingly poor in blood-vessels in the larger cysts. 

Elder believes that the original change is that of hyaline 
degeneration which begins near the centre of the corpus luteum. 
I◄'urther, he states that degeneration may begin in several different 
places. Later, coalescence takes place as the areas of degeneration 
enlarge. 

In the large number of ovaries showing cystic degeneration 
of the corpus luteum which have been examined large numbers of 
atretic follicles have been observed in the earlier stages of 
degeneration. 

l 1rognos£s. 

In our experience the prognosis in these cases of cystic corpus 
luteum is unfavourable, since, as vVilliams indicates, it is so fre
quently associated with tubal pathology. Attempts at treatment 
carried out at this Institution have been usually unsuccessful. Those 
cases in which successes have been oqfained have been eaTly cases in 
which the cyst has not attained large size and in which the accom
panying uterine affection has responded readily to treatment. That 
the cyst ruptures spontaneously has not been demonstrated here. 
In no case has spontaneous rupture been seen, nor does it appear 
likely when the nature of the capsule is considered. Williams and 
Hagan indicate the possibility of spontaneous rupture. rrhey state: 
" So far as determined, the cystic disease of the corpus luteum has 
little significance beyond the one oestral period to ·which it belongs. 
Generally it appears to rupture within about three ,veeks, and dis
appears, a new ovi--sac ripens, and oestrum recurs at the regular 
time." Williams, however, later indicates that the prognosis in- such 
cases is extremely serious. Hammond states: " Although cystic 
corpora lutea have been described by many investigators, it has not 
been shown that they are associated with sterility or any derange
ment of the cycle or of pregnancy." "\Vith this statement we cannot 
agree., It must he an extremely rare occurrence for cystic degenera
tion of the corpus luteum to occur except as a se<ruel to uterine, or 
tubal, disease; as such it requires careful attention. Large lutein 
cysts have been seen in which the ovary tissue had undergone atrophy 
and lj_ttle more than a connective tissue capsule remained. It is 
most unlikely that such an ovary would again regenerate. 

Krupski, cited by F1·ei, states that corpus luteum cysts are 
appareutly ,Yithout importance to the ovary when the volume of 
lutein tissue is not too large. A definite statement is, hovrnver, not 
ma<le as to the volume of lutein tissue which will have an influence 
upon the ovary. He maintains that oestrum is not interfered with, 
that rjpe follicles and corpora lutea of subsequent interovulation 
periods may also he present in the ovary. .Further, the changes in 
the genital tract associated ,vjth oestrum may be concurrent with 
these lutein cysts. 
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T1·eatment 

As a routine treatment, the uterus has been irrigated as described 
under the chapter on Endometritis. After this treatment had been 
continued for a couple of weeks, the corpus has been squeezed out 
by pressure through the vagina, or the cyst has been ruptured or, if 
rupture has not been possible, punctured, and the lutein tissue 
squeezed out from its wall. Williams' warning has made us careful 
to try and clean up the uterus before expressing the corpus luteum, 
in the hope of preventing further infection through the wound in the 
surface of the ovary. 

"\Vhen the uterus has cleaned up, a course of ovarian extract is 
given, at bi-weekly intervals, intravenously. 

The possibility of curing the condition, when it is unilateral 
and concurrent with tubal disease on the same side, by ovariosal
_pingectomy cannot be disputed. This treatment has been recom
mended by Williams for unilateral salpingitis. 

CV) Persistence and Delayed Re_<)1'eission of the Corpu.<; Luteum. 

Under this heading it is intended to include corpora lutea, 
which do not undergo physiological resorption after a normal inter
ovulation period, an abortion, or parturition. 

Persistence of the corpus luteum menstruationis has been 
described by most of the well-known authorities on diseases of the 
genitalia of the co-w. Hess, Zschokke, Oppermann, Williams, 
Richter, Frei, and others have drawn attention to this condition as 
occurring frequently and causing sterility in the cow. Hammond, 
with a not too extensive material, considers he has seen retained 
corpus luteum as the sole cause of sterility in two cows. Richter 
has described persistence as an independent condition causing 
sterility in 12 per cent. of the cows which he examined. He saw it 
associated ,vith endometritis in 5 per cent. of 204 cows which came 
under his notice. Albreehtsen and Nielsen question the theory of 
persistence of normal corpora lutea on the grounds that it is not a 
primary condi6on, but rather is secondary to inflammatory diseases 
of the genitalia. Richter agrees with Albrechtsen that persistent 
corpus luteum has been frequently enoneously diagnosed. He 
indicates the possibilit:v of incorrect diagnosis by Schumann, who 
found somewhat more than GO cows out of 1,600 examined with per
sistent corpus. 

Regarding the causation of the condition, many theories have 
been put forward. If persistent corpus luteum does actually occur 
in normal cows, the cause of such persistence is unknown. Richter 
and :Frei suggest the possibility of hormone influence. Our experi
ments have led to the belief that, if this is true, the disturbance 
comes from the ovarian or uterine hormone. A systematic examina
tion of the ductless glands have up to the present failed to reveal 
any constantly occurring lesion outside the ovary itself. 

Zschokke states that pathological retention is due to retained 
placenta and subsequent uterine infection. This contention is 
strongly supported by Albrechtsen, Nielsen, "\Yilliams, and Bongarclt. 
Hammond doubts primary uterine infection as the cause. He says 
it appears uncertain whether uterine infection in itself causes per-
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sistence of the corpus luteum, or whether a persistent corpus luteum 
intensifies the uterine infection. 

Zschokke connected the feeding of rye, malt, brewer's grains, 
and sugar-beet with persistence of the corpus luteum. According 
to Hammond, these foods increase the milk yield, and he suggests 
that the drain on the organism due to the increased milk secretion 
probably prevents the further ripening of follicles and therefore 
causes cessation of oestrum as seen in cases of corpus luteum per
sistence. He further suggests the possibility of these foods contain
ing specific substances suitable for the nutrition of the corpus luteum 
and the mammary gland. ,Yilliams mentions that retention fol
lowed by cystic degeneration frequently occurs as a sequel to hyper
trophied and haemorrhagic corpora lutea. (During the conduction 
of these observations, neither of these pathological conditions of the 
corpus have been seen.) 

However, he has seen normal corpora lutea in normal cows tend 
to remain in the ovary without undergoing atrophy or degeneration. 
"Williams draws attention to the doubt in correct diagnosis. He 
says it is quite possible that there may have been ovulation and silent 
heat. This may also he a possible explanation for the statements of 
Schinid and Kal ten egger that there is no histological difference in 
the corpus lutemn ·which is retained and that of menstruation or of 
pregnancy. rro eliminate the possibility of silent oestrum, careful 
arnl frequent clinical examinations of the genital tract must he made. 
The fact that oestrum does not appear is not sufficient evidence that 
ovulation has not occurred. It woulfl be unwise to diagnose corpus 
luteum persistens in the absence of oestrous symptoms, without 
frequent clinical interpretation of the ovaries. 

Nielsen believes that retention may follow an intense degree of 
endometritis, the direct cause being toxins produced in the uterus. 
In his experience there was much histological change in the retained 
corpus in the formation of connective tissue arnl sclerosis. 

Our observations Rupport the views of Albrechtsen, Richter, 
X ielson, Oppermann, and others, who look upon persistence of the 
corpus luteum as secondary to inflammatory lesions in the genitalia 
or to metabolic changes in the organism. It appears exceedingly 
doubtful if retention of the normal corpus luteum menstruationis 
occurs in normal animals in a state of physical fitness compatible 
with high fertility. The cases observed have as a rule heen asso
ciated with a history of abortion, placen_tal retention, and metritis. 

PersiHtence has been rarely met with, as <lescrihed by ,Villiams, 
·in an apparently normal animal. It is questionable, however, if a 
histological examination in these cases may not have revealed patho
logical changes in the uterus or tubes. The concurrence of persist
ence of the corpus luteum and lutein cysts has already been pointed 
out. Opperman has noticed the same concurrence. " 

Strodthoff and Nielsen clo not connect the milder forms of endo
metritis chronica with persistence of the corpus luteum. ,Yilliams, 
Strodthoff, and others have also indicated the concurrence of retained 
corpus luteum and retention of debris in the uterus, such a'S occurs 
in pyometrn, hydrometra, foetal mummification, and maceration. As 
,Yilliams rightly points out, these corpora lutea are usually central 
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or embedded. They do not protrude above the surface of the ovary. 
Nielsen maintains that the corpora lutea found in cases of pyometra 
are the result of ovulation subsequent to parturition and not to per
sistence of the corpus luteum graviditatis. He believes that there is 
no question of persistence of the corpus in cases of pyometra. 

There is every possibility of persistence accompanying endo
metritis, which cannot be iliagnosed dinically in some cases. It is 
unlikely that such corpora lutea remain for months or ind.efinitely 
~nchanged histologically. They usually undergo cystic d.egenera
t10n, or become reduced in size, and sclerotic. 

The metabolic changes in the organism which are associated 
with functional sterility may produce a degree of persistence or at 
least a delay in regression of the corpus luteum. As previously 
stated, the great cause of functional sterility in South Africa is 
obesity due to improper feeding and insufficient exercise in the beef
breeds and feeding for high milk records in the milk-breeds. Richter 
has noticed persistence in cattle kept constantly in the stall during 
winter and early spring. In many such animals the interovulation 
periods are long and irregular, varying from weeks to months. The 
corpus luteum which develops after ovulation may show little change 
in size at a clinical examination for several weeks. It, however, 
slowly decreases in size and sinks to the level of the surface of the 
surrounding ovary surface. It is no longer easily palpable per 
rectum. The ovaries are small and there is no evidence of ripening 
Graafian follicles. However, at a post-mortem examination section 
of the ovary usually reveals a corpus luteum of considerable size, and 
brownish or brownish-grey in colour. There is apparently sufficient 
hormone secretion to influence the development of further Graafian 
follicles. 

The ovaries of cattle suffering from functional sterility because 
of obesity are as a rule smaller and weigh less than normally fertile 
cattle of the same age and breed. Histologically the ovaries of 
these cattle are normal in that they contain no pathological recog
nizable lesion. There are, however, no large follicles present such 
as one would expect to find in the opposite ovary to that containing 
a corpus luteum in a regressive stage. 

rrhe corpus l ... utemu in the early stages, that is, for six or seven 
weeks after ovulation, is histologically unchanged, but as regression 
occurs, it becomes fibrous and there is a gradual decrease in the 
lutein cells. 

It is difficult to say what influences the duration of regression, 
as shown by the duration of the interovulation period in the same 
animal. One would expect that the length of the interovulation 
periods in the same animal, without visible change in condition, 
would be approximately equal. ~rl1is, hmrnver, is not the case. 
Regression iso as to allow ovulation takes place in some cases in a 
few weeks, in others it extends over months. 

Low condition has a somewhat similar effect on the ovaries. 
Attention has already been drawn to the absence of oestrum during 
periods of <lrought in South Africa. Such dry periods have a sequel 
in that the shortage of grass and food in general produces a concli
tion of malnutrition. ,Yhen the condition reaches a lmv standard, 
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subfunction of the ovaries occurs. 1:L1his static state continues until 
after the first rains when ,vith the increase in condition the normal 
physiological activity of the ovaries i~ again evident. 'r~e corpus 
undergoes normal resorption and ovulation occurs at normal intervals. 

Diagnosis. 
Persistence of the corpus luteum or delayed regression is asso

ciated with absence of oestrum or abnormally long interovulation 
periods. ,Y ester maintains that the corpus luteum which is not 
resorbecl does not prevent the development of a new follicle. He 
says one frequently sees follicles ripen and ovulation takes place 
although the ovary still contains a fairly large corpus luteum. He 
further states that the oestrum following expression of the corpus 
luteum is not associated ,vith ovulation. 1:L1he statement of ,Vester 
is not in agreement ,vith the observations of other authorities. 
,Yilliams, for instance, has seen conception follow the service during 
the oestral period following expression. Similar observations have 
been made here when the corpus has been expressed from an 
apparently normal animal. 

1:L1he diagnosis of persistence or delayed regression of the corpus 
luteum can he made only by frequent clinical examinations of the 
ovaries, so that the possibility of silent heat, as described by Nielsen, 
Strodthoff, K1ipfer, Hammond, Richter, Frei, and others, may not 
be overlooked. Clinical examinations made at weekly intervals will 
enable a determination to be made of any changes which occur in 
size or consistency of the corpus. It is on the results of these frequent 
examinations that the statement regarding the rarity of persistence 
in normal cattle is made. Had the diagnosis been made on one 
clinical examination, which showed the presence of a corpus luteum, 
followed by absence of oestrous symptoms, the percentage of retention 
recorded ,rnuld have been higher. Hess maintained that a persistent 
corpus luteum and a normal corpus could be (lifferentiated at a 
clinical examination by the fact that the former is smaller, firmer, 
and less prominent. Opperman, Stalfors, Richter, and Frei point 
out the extreme difficulty in differentiation at a clinical or post
mortem examination. 

Since persistence or clelayed regression of the corpus is con
sidered secondary, one must expect to find pathological lesions of 
the genitalia or conditions associated with functional sterility con
current. 

In many cases where the corpus luteum has become embeddecl 
it ·will not protrmle above the surrounding ovarian surface. It then 
becomes exceedingly difficult to make a definite diagnosis. The 
ovary may be somewhat large, round, or ovoi<l, hut the corpus luteum 
if cleeply emhedded cannot be felt. However, the concurrent symp
toms in these cases usually justify the (liagnosis of persistence or 
delay in regression. 

Prognosis. 
In view of our belief that the condition is secondary, the prog

nosis appears to depend entirely on the primary pathological lesion. 
It is good in cases of subacute metritis which has been treated early. 
,Yhen it occurs concurrently with pyometra, hydrometra, or old
standing cases of metritis chronica catarrhalis, it is exceedingly 
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doubtful. If tubal disease is present and <liagnosahle, it is hopeless 
as a rule. 

,Yhen delay in regression is a concurrent symptom with meta
bolic change in the organism, associated with sterility, the prognosis 
can he considered good unless the case is one of old-standing func
tional sterility, in which histological examination as a rule shows 
atrophy of the uterine mucosa. These old-standing cases have been 
found, with one or two exceptions, most obstinate in treatment, 
while functional sterility in young cattle responds readily to treat
ment. 

Treatment. 

Treatment is first based on overcoming of the primary patho
logical lesion. However, when there is no clinical evidence of 
disease of the genitalia, it is considered advisable to look upon 
the possibility of such a condition as very real. All cases are tre:_tted 
by uterine irrigation alHl massage, as indicated under diseases of the 
uterus. If the corpus still persists a1Hl shows no evidence of regres
sion within three weeks after the commencement of treatment, it 
is expressed by pressure through the vagina. This combined method 
of treatment has been recommended hy Albrechtsen, but the 
expression of the corpus has been delayed until the uterus has had 
four to six irrigations. 

In the case of embedded corpus, expression is sometimes an 
exceedingly difficult operation requiring considerable pressure. This 
difficulty has been pointed out by "Tilliams, Richter, and others. In 
cases of pyometra in which the ovary cannot be reached from the 
vagina until the contents of the uterus are remove<l, the contraction 
of the uterus, ·which takes place ·within two to three weeks of treat
ment, allmvs of the usual expression by vaginal pressure. 

"Tilliams and Opperman have advised the incision of the ovary 
with the cyst knife, when compression fails. ,Yilliams has success
fully expressed corpora lutea in this manner, by first incising and 
then applying pressure through the vagina. He suggests laparotomy 
to allow of direct ovarian manipulation when vaginal or rectal 
pressure fails to dislodge a retained corpus. 

Several observers have recorded success in the treatment of per
,sistent corpus luteum by expression alone. It is quite probable that 
expression would favourably influence a slight catarrhal metritis 
by producing contraction, hyperaemia, and allowing the develop
ment of Graafian follicles, since oestrous symptoms usually appear 
on the third or fourth clay following. The good results in these 
cases of catarrhal metritis, which are clinically diagnosable, follow
ing simple expression, may possibly account for an incorrect diagnosis 
that the condition is a primary phenomenon. 

Delay in regression accompanying metabolic disturbance must 
he treated acconling to the re<1uirements of individual cases. Obese 
cows and heifers have been put on to a weight-reducing ration, with 
sufficient exercise. 'rhe genitalia are stimulated to physiological 
activity by bi-weekly massage. They are put on to a balanced ration 
,vith a liberal allowance of green food and bonemeal. The corpus 
luteum is not clisloged. Young cattle quickly react to this form of 
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treatment. ':l1he rhythm of the oestrous cycle is usually quickly 
restored. 

Various other methods of treatment are being tried in old
standing obstinate cases. The work is as yet incomplete, but the 
most successful results have been obtained from a combination of 
the above method with bi-weekly intravenous injections of whole 
ovary extract and ovarian grafting. 

Cows and heifers, in ·which low condition can explain the sub
function of the ovary, quickly react to a suitable balanced ration 
with green food in abundance and ovarian and uterine stimulation 
by massage. In these cases the use of aphrodisiacs, as recommenderl 
by Oppermann, Nielsen, and others, have been found of little or no 
value in arousing the ovaries to activity. 

Similar treatment can he used in heavy-milking cows in which 
subfunction of the ovaries is evident. Uterine massage, whole ovary 
extract, a liberal ration of green food, ·with suitable exercise and 
company with the bull, as a rule, overcome the clifficulty within 
four to six weeks. 

(YI) Incforation. 

Induration of the ovary has been observed in a small percentage 
of the cows slaughtered because of incurable sterility during these 
investigations. Sclerosis of the ovary in the co,v has been described 
by several authorities on disease of the reproductive organs in cattle, 
including Frei, Hammond, and Zschokke. 

It appears that the cornlition is secondary to primary disease 
of the uterus or the tubes or to old age. The cases which have come 
to notice in younger cattle have been associated with perioophoritis, 
salping·itis, and pavilionitis, with encapsulation of the ovary within 
the ovarian pocket or the fimbriated extremity of the tube. The 
association between primary inflammatory change in the uterus and 
the tubes has been described by Kielsen, Bertschy, Zschokke, Posselt, 
and others. The possibility of early inflammatory change in the 
ovary resulting from infection followed by organization of the 
cellular elem en ts appears likely. Zschokke, however, suggests pos
sible toxic influence as a stimulant to the growth of fibrous tissue, 
the toxins responsible being developed in metritis. Hammond men
tions that frequent ovulation, followed by corpora lutea and corpora 
albicantia, is the cause of induration in old cows. 

In the cases encountered here, the ovary has been difficult to 
palpate, as it was surrounded by fibrous adhesions, which passed 
between it, the mesosalpjn:x, the broad bgament, arnl the uterjne 
horn. (Figs. 29, 43, Appendix II.) It has been seen as a unilateral 
and a bilate.ral condition. ,Yhen bilateral, oestrurn and ovulation 
have been fn abeyance. "'\Yhen it was unilateral, oestrum has 
occurred, but at irregular intervals. 'I1he irregularity of oestrurn in 
all pathological conditions of the ovary has already been discussed. 

On post-mortem examination the ovary was encapsuled by con
nective tissue adhesions, which were stripped off only with difficulty. 
'fhe surface was rough and greyish-white in colour. The ovary was 
smaller than normal or not increased in size. It was firm on pal pa
tion. There was no trace of Graafian follicle or corpus luteum 
apparent through the surface. 
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On section, the parenchyma was firm, and greyish-white in 
colour. Traces of lutein tissue were sometimes seen. No macroscopic 
follicles ·were present. Small central cyst-like structures have been 
observed. 

The hypertrophied sclerotic ovary described by Frei and others 
has not been seen. 

Histological examination shmrn the absence of germinal 
epithelium. - The parenchyma is represented by more or less dense 
connective tissue. (Fig. 8G, Appendix III.) No follicles may he 
apparent, or here and there follicles umlergoing atretic degeneration 
may he present. Corpora alhicantia have been seen. Tertiary 
follicles were never encountere<l. Small cvsts with or without 
epithelial lining may he present. Frei <les~ribes the presence of 
small follicles and multiple or single cystic <legeneration. He has 
seen sclerosis in the sheep in which he clescribes the absence of 
primary follicles, corpora lutea, and germinal epithelium. rrhe 
stroma showed much young connective tissue and towards the surface 
a rom1<l-cell infiltration. -

Sclerosis of the ovary as a primary clisease plays no important 
role as a cause of sterility in cattle, since it is apparently a sequel 
to cliseases of the uterus and the tubes, ·which in most cases gravely 
endanger the fertility of the animal. 1Yhen established, it is un
likely that any form of treatment ·will again produce physiological 

-activity. rrhe pathological change seen in our cases has been irre
parable. r:treatment must be confined to prevention by applying 
suitable therapeutic measures in diseases of the uterus and the fal
lopian tubes. Further, care must be taken in manipulation of the 
ovary ·when treating cysts or retained corpora lutea. :Manipulations 
must he as gentle as possible. Rough careless handling, which 
causes severe crushing, is contra-indicated, as oophoritis may follow. 
It is quite possible that the resulting inflammatory phenomena may 
result in organization of the cellular elements ,Yith sclerosis and 
atrophy of the normal ovary pareuchyma. 

FUNCTIONAL STERILITY. 

1!'-c-NCTIONAL STEIULITY, the cause of ·which appears to he due to 
metabolic disturbance of the organism, has been referrecl to fre
quently throughout this paper. - rrhe general causation has been 
described in the introduction. The ovarian change and its influence 
on the oestrous cycle has been (lisn1sse<l in the chapter " Diseases 
of the Ovary." The cliagnosis, methods of freatment, -and the results 
obtained by treatment, have also been briefly referred to. 

rrhe subject of functional sterility is at present receiving atten
tion at this Institution. However, the number of animals which 
has been under observation is considered insufficient. It is, there
fore, intended to postpone writing up the results of our observations 
until a later date when they will he more conclusive. 
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APPENDIX I. 

In this Appendix details are given concerning the general appearance, 
history, gross examination, post-morttm examination, histological examination 
of the genitalia and the endocrine glands, treatment, and the cause of sterility 
in the case of cows slaughtered as incurable during these investigations. 
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General Appearance 
and History. 

Condition is poor in the 
extrrme. Has 
lactated. There is a 
peculiar foetid smell 
from the animal. 
The tail and hind
quarters are stained 
with a yellowish thin 
purulent material. 
No. of calves-1. 
The afterbirth was 
retained and re
moved by the owner. 
Since parturition 
there had been a 
purulent discharge 
from the vulva. The 
row had not shown 
oestrum since 
parturition. 

CASE I. (See Appendix IT, Fig. 1.) 

A YRSHIRF, COW 0.2, 5 YEARS OLD. 
J>rde of first e:1i1min,dion, 17.8.25. ])ate of slaughter, 17.8.2G. 

Gross Examination. 

The mucosa of the vulva is 
very pale and slightly 
icteric. There is a thin 
purulent foetid discharge 
which issues in small 
quantities. The vagina is 
also pale and there is a 
small quantity of pus on 
its floor. The cervix 
appears closed. Its 
position is represented by a 
cicatrix. The uterus is 
greatly distended and tense. 
Both horns are equal in 
size. Its wall appears thin. 
It is fluctuating. There is 
no evidence of cotyledons. 
The right ovary contains 
a corpus luteum. It is 
about the size of a small 
hen egg. The left ovary 
is similar in size and normal 
in corn;istency. The 
fallopian tubes cannot be 
palpated. Broad ligaments 
are elongated and tense. 

Diagnosis; uterine aliscess, 
stenosis of the eervix. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Vulvar and vaginal mucosa 
are pale-yellowish in colour 
and somewhat granular in 
appearance. There is a 
small amount of foetid 
purulent material present 
in the vagina. There is 
no sign of cervix uteri. 
Its place is taken by a 
cacatrix, 1½ inches in 
diameter and 1 inch in 
thickness. No opening can 
be found connecting the 
vagina with the uterus. 
The pus in the vagina must 
have come from the mucosa. 
The uterus is enormously 
distended and tense, as are 
the uterine horns. On 
opening the uterus it con
tained 21 litres of very thin 
liquicl pus, which is 
extremely foetid. The 
uterine walls arc thin and 
flaccid. The mucosa is 
yellowish-grey in colour. 
There is no macroscopic 
evidence of cotyledons. 
Both fallopian tubes are 
enlarged, somewhat tor-
tuous, and firm. The 
broad ligaments are 
stretched. 

Ovaries. 

'Right ovary, 5 x 3½ x 3½ 
c.m., shows a smooth 
surface except for the 
presence of a corpus 
luteum, which is very 
prominent. On section, 
it contained a corpus 
2 · 5 cm. in diameter, 
which extends 1 · 5 cm. 
into the ovary ; its 
colour is orange yellow. 
There arc several 
atrophied corpora lutea 
and some small follicles. 
Left Ovary, H x 2½ X 
21 cm., contains many 
atrophied corpora lutea 
and a ripening Graafian 
follicle. The ovary 
tissue is greyish-white 
and firm in consistency. 

:Microscopic 
Examination. 

This cow was destroyed 
during an examina
t.ion for sterility in 
the field. The 
genital organs only 
were collected for 
examination. 

Vagina-catarrhal 
vaginitis. 

Cervix-cicatrical 
tissue only seen. 

Uterus-pyometra. 
Fnllopian tubes

salpingitis. 
Ovaries--No change. 

The large retained 
corpus lntenm of 
pyometra Allowed 
normal structure. 

Treatment. 

None. Case 
hoveless. 

Cause of 
Sterility. 

Uterine abscess. 
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General A ppcarance 
and History. 

This cow was one of the 
best Ayrshires im
ported into South 
Africa. She had 
won many cham
pionships. Now she 
shows old age to a 
marked degree. Her 
condition is poor, 
but the cow is very 
active. She feeds 
well. The udder is 
dry 

No. of calves, several. 
Date of last parturition, 

1924. 
The cow has not shown 

oest.nun since last 
parturition. 

Contagious abort,ion 
test not available. 

Tuberculin Test not 
available. 

CASE 2. (See Appendix Il, Fig. 2.) 

AYRSHIRE COW 0.37, 17 YEARS OLD. 

JJate of first examination, 20.8.25. Date of slwu.ghter, 16.6.26. 

Gross Examination. 

Yulva is pale in colour. There 
is a slight yellowish floc
culent discharge. The 
vaginal mucosa is normal, 
but there are traces of 
yellowish purulent material. 
The os uterus admits the 
finger for a distance o~ 
3 cm. The cervix cannot 
be withdrawn for examina
ation. Per rectum the 
cervix is not easily palpable, 
but it appears to be some
what short and increased 
in circumference. The 
uterus is enlarged to the size 
of a small football. It is 
firm and non-compressible. 
The uterine horns are not 
involved in the tumour 
formation. They are not 
easy to palpate. They are 
flaccid and project from the 
antero-infcrior aspect of the 
tumour. The left horn is 
shorter than the right. The 
fallopian tubes arc normal 
in size and consistency. 
Right ovary is round, 
slightly fluctuating in areas, 
and about the size of a 
small hen egg. Left ovary 
is closely adherent to the 
tumour. It is oval in shape 
and firm in consistency and 
about the size of a small hen 
egg. Broad ligaments are 
elongated. 

Diagnosis ; New growth on 
uterus. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

The specimen was sent by the 
owner. The vulva and 
vagina are not available for 
examination. The cervix 
is ragged and pale in colour. 
Its length is 4 cm. The 
anterior extremity is dilated 
and funnel-shaped so that 
it runs smoothly into the 
uterine body. The os 
uterus is patent. The 
transverse folds are not 
distinct. The uterine body, 
28 x 20 18 cm., is 
enlarged and firm. The 
scrosa is smooth, glistening, 
and pinkish-yellow in 
colour. On section the 
wall is thin, varying in 
thickness from · 3 to · 5 cm. 
The inner surface is smooth 
and dirty grey in colour. 
It is easily detached from 
the tumour, which it cn
capsules, except one area 
about 5 cm. in diameter, on 
the floor, which is firmly 
adherent to the tumour. 
The enlarged sac is filled 
with an ovoid new-growth 
weighing 2½ kg. The 
surface of the tumour is 
irregular, and greyish-
yellow to greyish-green in 
colour. It, for the most 
part, lies free in the en-
larged uterine sac. On the 
ventral surface it. is attached 

Ovaries. 

Right ovary, 4 ' 3 3 
cm., is roundly oval in 
outline with a smooth 
serous covering. It is 
fluctuating on· palpa
tion. On section, it 
contains five Graafian 
follicles. The follicles 
contain a clear slightly 
viscid fluid and have 
smooth walls. The re
mainder of the ovarian 
tissue is firm and pale 
greyish-white in colour. 

Left ovary, 4 2 · 5 x 

2 · 3 cm., is oval in out
line and very firm in 
consistency. It is 
closely adherent to the 
swelling, between which 
and the ovary there are 
firm fibrous attach
ments. On section, it 
shows several corpora 
albicantia. The tissue 
is pale greyish-white in 
colour and very firm. 
There is no evidence of 
Graafiian follicles or 
recent functional 
activity. 

hy a well-marked neck, , 1 
about 5 cm. in diameter, to 
the left side of the wall of the uterus. At the area 
of attachment the wall of the uterus is 4 cm. in thick
ness. On section, the tumour presents two zones. The 
peripheral zone is from 1 ·5 to 7 cm. in diameter. It 
is grey-greenish-yellow in colour and brittle. The 
medulla is pale whitish-pink and somewhat firm. 
It sends blunt processes into the cortical zone. At 
the junction of these two zones there is an irregular 
dark reddish demarcation. Right horn, 16 cm. It 
is flaccid and contains a small amount of opaque 
exudate. The mucosa is greyish. There is no 
evidence of normal cotyledons. Left, horn, 12 cm. 
It is similar in appearance to the right on section. 
Both fallopian tubes appear normal in size and con
sistency. The broad ligaments are elongated. 

Microscopic 
Examination. 

Oervix-induration. 
Horns, uterus-

metritis chronica 
catarrhalis cystica. 

Body-metritis chronica 
purulenta wit,h 
atrophy of the 
muscularis. 

Fallopian tubes
normal. 

Ov-:iries-Left: folli-
cular atresia, indura
tion, fibrous fila
ments, small area of 
calcification ap
parently of follicular 
origin. 

Right : normal follicles, 
several corpora 
albicantia. 

Tumour-mixed sar
coma ; the cortex is 
undergoing fatty 
degeneration and 
necrosis. 

Treatment. 

No treatment was 
tried. The 
cow was not 
kept under 
observation 
between the 
date of examina
tion and the 
date of slaughter, 
as the owner 
refused to part 
with her for 
sentimental 
reasons. 

Cause of 
Sterility. 

Mixed sarcoma in 
pars indivisa of 
the uterus, 
concurren ~ 
with metritis 
chronica pun1-
lenta. The 
mucosa of the 
horns showed 
mctritis chron
ica catarrhalis 
with commen
cing cystic 
formation. 
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General Appearance 
and History. 

C ,ndition fair. Weight 
1,270 lb. The animal 
has the typical ap
pearance of a nymph
omaniac. The head 
is coarse. The pelvic 
ligaments are relaxed. 
The vulva is large. 
The vulvar lips are 
soft and flabby. The 
oestral periods are at 
short intcrovulation 
intervals. 

No. of calves, 2. 
Date of last parturition, 

May, 1924. 
Contagious abortion 

test, negative. 
Tuberculin test, 

negative. 

CASF, 3. (See Appendix TI, Fig. 3.) 

HEREFORD COW No. T.U.C. 1, 7 YEARS OLD, 
Date of fi.rst e:i:arnination, 14.2.27. l)ate of salughter, 24.2.27. 

Gross Examination. 

The vulvar lips are enlarged 
and flabby. The vagina is 
large. It contains a quan
tity of somewhat opaque 
mucus. The cervix has a 
slightly ectropic 1st fold, 
mucosa pale yellowish-pink. 
The lumen contains some 
tenacious mucus. The 
circumference of the cervix 
is normal. The uterus is 
mostly abdominal. It is 
soft, thin-walled, and flabby, 
It does not react readily on 
palpation. The horns are 
equal in size, soft, and 
flabby. Both fallopian 
tubes arc enlarged at the 
uterine attachment. The 
enlargement decreases 
gradually towards the 
ampulla. They arc firm on 
palpation. Left ovary is 
enlarged and cystic. The 
right ovary is normal in 
size and consistency. Broad 
ligaments appear to be 
unchanged. 

Diagnosis : Metritis chronica 
catarrhalis, salpingitis, 
cystic ovaritis. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Vulva normal. Vagina con
tains a quantity of opaque 
tenacious mucus : murosa 
pale yellowish-pink. Cervix 
10 x 7 cm. ; width of wall 
3 · 5 cm. The os uterus 
contains a small amount of 
tenacious mucus. Utcrus
body, 11 x 3 ·5 em.; width 
of wall, 1 cm. ; left horn, 
22 x 3 cm. ; width of wall, 
· 5 to 1 · 2 cm. ; right horn, 
22 x 3 cm.; width of wall, 
1 to ·5 cm. Cavum uteri 
contains a small quantity of 
opaque mucus. Mucosa is 
yellowish-grey in colour. It 
is smooth and moist. There 
are some pin-point red spots. 
Scattered throughout the 
mucosa are several small 
cyst-like elevations varying 
in diameter from 1 mm. to 
1 cm. They are scattered 
with equal frequency over 
the pars indivisa and the 
horns. They do not extend 
into the zona muscularis, 
but are confined to the 
mucosa. The cotyledons 
are degenerated. There are 
continuous ridges of elevated 
mucosa, on the summit 
of which these cyst-like 
structures also appear. 
The serosa of the uterus is 
smooth, and yellowish-pink 
in colour. Both fallopian 
tubes are enlarged, The 
enlargement is firm and 
gradually disappears to
wards the ampulla. The 
right tube shows a local 
convolution about its 
middle. Here there are 
fibrous adhesions on the 
mesosalpinx. The fim
briated extremity of both 
tubes appears unchanged. 
The broad ligaments are not 
changed. 

Ovaries. 

Left ovary, 5 x 4 x 3 · 2 
rm. It is fluctuating 
throughout. The cap
sule is thin and trans
parent in places so that 
the liquid cystic con
tents can be seen. On 
sect.ion, is almost 
entirely cystic. There 
is one large cyst and 
two small cysts. These 
are separated by thin 
fibrous septa. They 
contain a clear slightly 
viscid fluid. The ovarian 
tissue which remains 
appears lamellated and 
moist. It is whitish
pink in colour. The 
right ovary, 4 x 3 x 2 
cm., is firm in consist
ency and smooth on 
its surface. Two cyst
like areas are present 
towards its anterior 
pole. The remainder 
of the capsule is pale in 
colour. On section 
the ovary is almost 
entirely composed of 
firm greyish to whitish
pink tissue. There are 
two small cyst-like 
structures, apparently 
normal. Graafian 
follicles present. 

Microscopic 
Examination. 

Epiphysis.-N ormal. 
Hypophysis.-Normal. 
Thyroid gland.-

Normal. 
Adrenal gland.

Hyaline degeneration 
of the cortex, especi
ally the zona fasi
culata and zona 
reticularis. 

Thymus gland.
Normal. 

Pancreas.-N ormal. 
Supramammary lymph 

gland.-Normal. 
Mammary gland.

Normal. 
Cervix.-Normal. 
Uterus .-Metri tis 

chronica catarrhalis 
cystica. 

Fallopian tubes.
Fibrous of the villi 
with atrophy of the 
epithelium. 

Ovary.-
Left : Cystic 

ovaritis, Graafian 
follicle cysts. 

Right : Small cysts, 
Graafian follicle 
cysts. 

Treatment. 

Condition con-
sidered hopeless. 

No treatment 
tried. 

Cause of 
Sterility. 

Metritis chronica 
catarrhalis 
cystica. 
Salpingitis. 
Cystic 
oophoritis 
(Graafian 
follicle cysts). 
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General Appearance 
and History. 

Condition good. Weight 
1,550 th. There is an 
appearance of senility. 
The udder is non
lactating, very large, 
and pliable. 

Number of calves, 6. 
Last parturition, 3/9/19. 

While under observa
tion the animal had 
three normal oestral 
periods. 

Contagious abortion 
co test, negative. 
~ Tuberculin test, 

negative. 

CASE 4. (See Appendix II, Fig. 4.) 

FRIESLAND CO\Y 1212, HORN 1909. 
J)afe of fi.rsf examination, 24.7.25. Ihde of sla.ughtcr, 3.12.25. 

Gross Examination. 

Yulva shows nothing unusual. 
There is a small quantity of 
thick opaque mucus present 
in the vagina. The cervix 
is very ragged ; the first 
cervical fold is ectropic. lt 
is broken at irregular 
intervals by deep fissures. 
It is firm on palpation. 
The ostium uterinum 
externum admits the little 
finger to its entire dept.l1. 
The circumference of the 
cervix is larger than normal. 
The uterus apprars normal 
in size hut lacking in tone. 
The fallopian tubes arc not 
changed. Right ovary, size 
of small hen egg. Left 
ovary, lobulated and 
fluctuating. On slight 
pressure it collapses, leaving 
a small firm ragged 
structure. Broad ligaments 
are normal. 

Diagnosis; Senility, atony of 
the uterus. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Yulva and vagina show 
nothing unusual. The 
cervix is firm and the 
cervical wall is thickened. 
It is almost cartilaginous in 
texture. 'l'he transverse 
folds are very prominent. 
The third cervical fold is 
extremely firm and car
tilaginousonsection. Uterus 
body, 10 cm.; right horn, 
15 cm. ; left horn, 13 cm. 
The uterus and uterine 
horns show a greyish-red 
mucosa. The cotyledons 
have degenerated. The 
right horn is larger than the 
left. The fallopian tubes 
arc unchanged in size. The 
broad ligaments appear 
unchanged. 

Ovaries. 

Right ovary, 4 x 2l x 2 
cm. On its lateral 
surface there is a cyst, 
1l- cm. in diameter, 
which contains a clear 
fluid. The cyst appears 
to be attached to the 
surface of the ovary. 
On section, the ovary. 
shows a corpus luteum 
about 2 cm. in diameter. 
There are several 
atrophied corpora lutea 
present. Several small 
follicles arc visible on 
the surface of section. 
The ovarian tissue is 
greyish-white and firm 
in consistency. Left 
ovary, 3 2 1½ cm., 
shows a similar cyst on 
its lateral surface, about 
1¼ cm. in diameter. On 
section, the ovary 
shows the presence of 
several atrophied cor
pora lutea. Several 
small follicles are visible 
on the surface. The 
ovaria'1 tissue is whit
ish grey in colour and 
firm in consistency. 

SIZE AND WEIGHTS OF ENDOCRINES. 

Microscopic 
Examination. 

Epiphysis.-Corpora 
amylacea numerous. 
Local increase in 
fibrous tissue, which 
shows a few areas of 
commencing calci
fication. 

H ypophysis. -Normal. 
Thyroid.-NormaI. 
Adrenals.-

(l) Normal; 
(2) Haemorrhage 

into the cortex. 
Vagina.-N ormal. 
Cervix.-Norrnal. 
Uterus.-Atrophy of 

the mucosa and com
mencing cystic 
formation in the 
glands. 

Fallopian Tubes.
Normal. 

Ovaries.-
Left, Sclerosis. 
Right, Normal 

corpus luteum. 

Epiphysis............................ Weight 0·6 gm. j 
Adrenals-Right, 5 x 5 x 2 cm......... 20·0 gms. 

Left, 7 · 5 x 4 x 1 · 5 cm.. . . . . . 19 · 0 
Thyroid-Right half, 4 · 5 x 7 X 1 cm. 

Left half, 5 x 6·5 x 1 cm. 
Length, including isthmus, 18 · 5 cm. 

Treatment. 

No treatment 
tried. 

Cause of 
Sterility. 

Senility with 
degeneration of 
the uterine 
mucosa. 
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General Appearance I 
and Hhitory. , 

nondition good. Weight 
1,464 lb. There is 
~ry slight relaxation 
· the pelvic liga
.:nents. The appear
ance is otherwise 

normal. The udder 
contains small 
quantity of opaque 
watery fluid mixed 

with yellow flocculi. 
The animal had 

suffered from acute 
contagious granular 
vaginitis in September 
and October, 1922. 

No. of calves, 6. 
Last parturition 8/2/22. 

Since the beginning of 
1922 periods of 
oostrum ·have been 
irr('gular and the cow 
had been bred several 
times without success. 

Contagious abortion 
test, negative. 

Tuberculin test, 
positive. 

CASE 5. (See Appendix IT, F'ig. 5.) 

FRIESLAND COW 1213. BORN 13.5.13. 
Ihde of first e;r:amination, 24.7 .25. ])ate of slrwahf er, 13.4.26. 

Gross Examination. 

The vulva shows a small 
recent wound close to the 
lower commissurc. There 
arc some dormant nodules 
of chronic granular vaginitis. 
The vagina contains a small 
quantity of opaque tenaci
ous mucus mixed with 
yellow flocculi. The cervix 
is ragged and the first 
cervical fold is ectropic. Its 
mucosa is red in colour. The 
os uterus admits one finger 
easily to the third cervical 
fold. Per rectum the 
cervix appears abnormally 
firm and somewhat elon
gated. The uterus is 
enlarged, mostly abdominal. 
There is irr('gularity in the 
size of the horns, the left 
being larger. The uterus is 
flaccid and lacking in tone. 
Both fallopian tubes arc 
normal in size. The right 
ovary is the size of a small 
hen egg, and firm: it con
tains a projecting corpus 
luteum about 1 · 5 to 2 cm. 
in diameter. The left ovary 
is the size of a walnut, firm 
in consistency. No 
evidence of developing 
Graafiian follicles can be 
felt. The broad ligaments 
are normal. 

Diagnosis : ccrvicitis, metritis 
chronica catarrhalis, corpus 
luteum persistens. During 
treatment this cow 
developed cystic oophoritis 
and hydrosalpinx. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

The vulva shows a few nodules, 
greyish-yellow in colour. 
The vagina contains a small 
quantity of thick tenacious 
mucus. The mucosa of the 
vulva and vagina is yellow
ish-pink in colour. Cervix, 
11 3 · 2 cm. ; mucosa is 
pale. The first cervical 
fold protrudes through the 
ostium uterinum extcrnum, 
it is ragged. The os admits 
one finger easily. On 
section .it cuts almost as 
hard as cartilage. Uterus 
body, 13 8 cm.; left 
horn, 32 cm. ; right, 27 
cm. ; width of wall, 1 · 5 
cm. The peritoneal sur
face of the uterus shows 
fibrous adhesions. The 
wall is soft, moist, and 
flaccid. The mucosa is 
greyish-pink to greyish
white in colour ; it is partly 
transparent and very moist. 
The cotyledons are repre
sented by greyish-yellow 
non-elevated patches. Both 
fallopian tubes are markedly 
enlarged, convoluted, and 
fluctuating ; their greatest 
diameter is 2 cc. immedi
ately behind the pavilion. 
They contain a clear watery 
fluid. In some parts they 
arc firm and occluded. Both 
fimbriatcd extremities are 
adherent to the ovary ; 
they are enormously en
larged and fluctuating. 
They contain a clear fluid. 
The broad ligaments appear 
somewhat elongated. 

Ovaries. 

The right ovary is 
rounded, diameter 5 
cc., covered entirely 
with fibrous adhesions. 
It is adherent to the 
fimbriated extremity of 
its tube. It is entirely 
cystic and fluctuating. 
On section, it contains 
a single large cyst 3 · 5 
cm. in diameter, which 
is filled with clear 
yellowish slightly viscid 
fluid. It is surrounded 
by a pale yellow cap
sule, 1mm. in thickness, 
outside which is a 
greyish-white capsule 
up to · 5 cm. in thick
ness. Scattered over 
this latter capsule are 
the fibrous filaments 
above described. The 
left ovary is soft to the 
feel, 4 3 2·5 cm.; 
it also is covered with 
fibrous adhesions which 
attach it to the uterus 
on one side and the 
fallopian tube on the 
other. On section, it 
contains four peripheral 
cyst-like structures 
varying in size from · 5 
to 1 · 5 cm. in diameter. 
These contain a clear 
yellowish, slightly vis
cid fluid. The inner 
surface of the cyst wall 
is pale and smooth. 
The remainder of the 
ovary is pale greyish
white and fibrous 
looking. It contains 
many large hlood
vrssf'ls. There is no 
evidence of a recent 
corpus luteum, as one 
would expect in a cow 
which had recently 
shown oestrum. 

OJ<' ENDOCRINES. 

Microscopic 
Examination. 

Adrenal.-Right and 
left, normal. 

Rpiphysis.-Corpora 
amylacca very 
numerous. 

Hypophysis.-Vesicle. 
containing colloid in 
pars distalis. 

Thyroid gland.-
Normal. 

Vagina.-Normal. 
Cervix. -Fibrosis. 
Supramammary lymph 

gland.-Fibrosis. 
Mammary gland.

Numerous 
concretions. 

Uterus.-Perimetritis, 
metritis chronica · 
catarrhalis, and early 
stages of metritis 
tuberculosa. 

Pallopian tubes.
Salpingitis tuber
culosa - tubercular 
lesions older than in 
the uterus. 

Oi·ary.-
Right, Graafian 

follicle cyst, fibrous 
adhesions. 

Left, small cysts and 
several atretic 
follicles. Oedema. 

Epiphysis, l·H X ·7 X ·6 cm ...... . 
SIZE AND WEIGHTS 

Weight 0·3 gm. Thyroid-Right half, 4 · 8 x 9 · 8 X 1 cm. 
Hrpophysis, 2·7 x 2·8 x 2·8 cm ... . 4·02 Left half, 4·8 x 7 x ·9 cm. 

Treatment. 

24/7 /25 : Corpus 
Iuteum expres
sed. From this 
date until the 
15/1/26 the cow 
received 14 
treatments to 
the cervix by 
swabbing with 
Lugol's iodine, 
five uterine 
irrigations with 
1 per cent. 
Lugol's iodine. 
At each treat
ment the uterus 
was massaged. 

Adrenals-Right, 8 · 2 x 4 x 1 cm .. . 21·0 Length, inchlding isthmus, 19 · 5 cm., weight 4 7 gm. 
Left, 5 x 5 x 1 · 5 cm .... . 19·0 

Cause of 
Sterility. 

Metritis chronica 
catarrhalis, 
cervicitis, 
retained corpus 
luteum. This 
was followed 
by salpingitis 
and cystic 
oophoritis; the 
tubercular in
vasion of the 
fallopian tubes 
and the uterus 
apparently 
occured while 
the cow was 
under observa
tion. 
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General Appearance 
and History. 

Condition good. Weight 
1,530 ni. Normal in 
appearance. Udder 
has lactatrd, but is 
now dry. Udder tis
sue normal. No. of 
calves-4 : First 
4.6.17 last 3.10.20. 
The cow suffered from 
acute contagious 
granular vaginitis 
September, 1922. 
Oestral periods irregu
lar, occurring at inter
vals of 4-6 weeks. 
Occasionally a period 
of 2-3 months oc
curred without an 
oestral period appear
ing. Contagious 
abortion test-nega
tive. Tuberculin 
trst-negativr. 

CASE 6. (See Appendix II, Fig. 6.) 

FRIESLAND COW 1215, AGE 13 YEARS. 
])ate of first examination, 24.i.25. ])ate of slauahter, 25.2.27. 

Gross Examination. 

Yulva, mucosa normal. Ya
gina small quantity of clear 
tenacious mucus, mucosa 
normal. Cervix-1st, cervi
cal fold ragged, cctrophic, 
and firm. The os admits 
one finger to its entire 
depth. The circumferrnce 
of the cervix is cnlargrd and 
consistency firm. rterus 
mostly abdominal ; it ap
pears thick-walled and firm. 
RPacts quickly by con
tracting on palpation. Both 
fallopian tubes normal. 
Both ovaries normal in size, 
firm in consistency. Broad 
ligaments appPar normal. 
Diagnosis : metritis chroni
ca catarrhalis, with some 
fibrosis of the uterine wall, 
ccrvicitis chronica with 
fibrmiis of the cervical 
wall. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Yulva and vagina normal. 
:Mucosa pale-yellowish in 
colour. Cervix, 10 x 8 cm., 
width of wall, 4 cm. Mu-
cosa pale-yellowish in 
colour. The os admits 
the little finger in its pos
terior portion. :First 
cervical fold ectropic. First 
and second cervical folds 
hypertrophied. There is a 
small amount of tough 
mucus in the lumen. 

Uterus-body, l0x 4·5 cm.; 
width of wall, 1 · 5 cm. ; 
left horn, 16 x 2 · 5 c.m. ; 
width of wall, 1 · 2- · 7 c.m. ; 
right horn, 18 x 3 · 5 cm. ; 
width of wall, 1 · 5- · 5 c.m. ; 
Serosa smooth, yellowish
pink in colour. On Sec
tion, uterus contains a 
,;mall quantity of opaque 
mucus. Mucosa dark grPy
ish-pink in colour. MoiRt. 
Cotyledons, especially in 
the right horn, are promi
nent yellowish-white in 
colour. They vary in dia
meter up to 2 c.m. Both 
fallopian tubes arc normal. 
The right suprarcna\ gland 
shows a lesion 2 x 1 x 1 c.m. 
which is surrounded by a · 
tough white capsule. n is 
em hrdded in the cortex 
and medulla. On section, 
it shows small cavities 
separated hy fibrous septa. 
Some of the cavities con
tain a dark red material of 
the consistency of coagu
lated blood, others show an 
amber-coloured jelly-like 
material. 

Ovaries. 

J_cft ovary, 4x3·5x2·5 
c.m. Surface shows 
numerous small cyst
like bodies, apparnntly 
normal follicles. The 
corpus luteum of the 
last interovulation 
period is present. 
Traces of old corpora 
lutea can also be seen 
on the surface. On 
section, there is a 
large corpus luteum 2 
c.rn. in diameter, 
orange-yellow in colour 
and somewhat soft in 
consistency. There are 
some normal Graafian 
follicles. The ovarian 
tissue is pinkish-white 
and firm. Right ovary, 
4·5x2·8x2·5 c.m., 
shows a similar out
ward appParance to the 
left. There is one 
large cyst-like promi
nence towards its an
terior pole, apparently 
a rapidly developing 
follicle. On section, 
shows several apparn1t
ly normal follicles. 
There are traces of 
corpora lutca of former 
interovulation periods. 
The ovarian tissue is 
pinkish-white and firm 
in consistency. 

OF ENDOCRINES. 

Microscopic 
Examination. 

Thymus.-Nonnal. 
Thyroid. -N onnal. 
Epiphysis.-

corpora amylacea. 
H ypophysi.~.-N ormal. 
l'ancreas.-Norrnal. 
Adrenals-

Left : Medulla rich 
in blood-vessels, 
connective tissue 
and nerves. 

Right : portions 
similar to the left. 
Lesion described 
appears to be an 
old haemorrhage 
which is becoming 
organized. 

Supramammary lymph 
gland.-Some fibrosis. 

Mammary gland.
Normal. 

Vagina.-Mucosa infil
tracted with neutro
philes. 

Cervix.-Fibrosis. 
Fallopian tubes.

Some slight fibrosis 
of villi. 

Uter11s.-Some en-
larged and cystic 
mucous glands, 
oedema of the 
mucosa. 

Oraries.-Atrctic folli
cles, small cysts 
lined with epithe
lium. Oedema. 

Hypophysis, 2·6 x 1·8 x 1·6 cm .. .. 
SIZE AND \VEIGHTS 

Weight 0·5 gm. Thyroid-Left, 6 X 4 · 2 X 1 · 2 cm. 
Epiphysis, 1 · 7 X • 7 X · 7 .......... . Right, 6 x 4 x 1 cm. 

Treatment. 

This cow under
went a course 
of treatment 
with irrigation 
of Lugol's 
iodine, 1 per 
cent. in saline, 
and swabbing of 
the cervix with 
pure Lugol's 
iodine. Uterine 
massage was also 
tried at the 
same time. Al
though the geni
tal tract ap

peared normal on 
rectal palpation 
after treatment, 
several services 
were without 
result. It was 
decided to de
stroy the ani
mal for ex
amination. 

SnprarPnal-Left, 5 x 4·5 x 1 cm .. . 
0·4 ,, 

11·0 gms. Length, including isthmus, 24 cm., weight 29 gms. 
Right, 6·5 x a-s x l·(i. 17·0 

Cause of 
Sterility. 

Fibrous cervicitis. 
Some degrer of 
chronic metritis. 
Microscopic 
changes very 
slight. They 
consist of 
oedema and 
some enlarged 
mucous glands 
which are local. 
Most of the 
mucous glands 

are normal. 
Tubes show 
slight fibrosis 
of the villous 
folds. The 
ovary shows 
oedema, and 
some small 
cysts, lined 
with epithe-
limn. The 
microscopic 
changes arc so 
slight that it 
is doubtful if 
the lesione in 
the genital 
tract can be 
associated 
with sterility. 
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General Appearance 
and History. 

Condition very good. 
Weight 1,460 lb. 
Appearance normal. 
The udder does not 
appear to have lac
tated : Tissue soft 
and elastic. There is 
no history of preg
nancy. Contagious 
abortion test-posi
tive. Tuberculin trst 
-negative. While 
under observation for 
2 years at his Insti
tute the cow Rhowed 
irregular oestral peri
orls: with very long 
;:;terovulation periods 
up to 6.4.26, after 
which date she de
veloped abnormal 
sexual desire and 
would allow copu
lation at intervals of 
a week to two weeks, 
except for four 
months fro:11 25.6.26 
to 5.10.26, wi en no 
oestrum appeared. 
She did not assume 
the outward appear
ance of a nympho
maniac. 

CASI◄~ 7. (See Appendix II, Fig 7.) 

SHORTHORN COW 1218, AGE 10½ YEARS. 
Date of first examination, 24.7.25. Date of slaughter, 8.7.27. 

Gross Examination. 

Vulva does not admit the 
hand : Mucosa is normal, 
there is a slight amount of 
clear mucus present. The 
vagina from the rectum 
appears normal. Cervix 
normal in size and con
sistency. Uterus small in 
size, slightly flaccid: Uter
ine horns small in size and 
flaccid. Fallopian tubes 
normal. Left ovary normal : 
ovary is small, hean-shaped, 
the crater of a ruptured 
Graafiian follicle can be 
felt. Right ovary is round
ed, normal in consistency 
and size. Board ligaments 
normal. Diagnosis : func
tional sterility While 
under observation and 
treatment the ovaries be
came cystic, this was fol
lowed by degeneration of 
the uterine wall with lack 
of tone and the accumu
lation of small quantities 
of fluid. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Vulva: mucosa normal. 
Vagina: mucosa normal, 
small quantity of clear 
tenacious mucus present. 
Cervix, 8 x 3 c.m. ; width 
of wall, 1 · 5 c.m. First 
cervical fold partly ectropic. 
mucosa reddish. There is 
a small quantity of clear 
mucus present. Ostiurn 
uterinum is patent for a 
large probe. eterus-body 
8 x 4 · 5 c.m. ; width of 
wall, · 4 c.m. ; horns, 
11 x 2 · 5 c .• n., width of 
wall, · 5 c.m. 8Prosa smooth 
somewhat reddh,h in colour. 
Body and horns contains 
40 c.c. of an opaque milky 
fluid. The mucosa is grey
ish-red in colour and 
smooth There is no trace 
of cotyledorn,, but here and 
there a small cyst the size 
of a pin's head can be 
recognized. The fallopian 
t,ubes appear normal in size, 
but there are a few fibrous 
filaments extending across 
the fimhriated extremity. 
Broad ligaments normal. 

Ovaries. 

Left ovary, 4 x 3 2·8 
c.m., is entirely cystic, 
fluctuating throughout, 
thin-walled. 

On section, there are four 
cyst - like structures, 
varying in size from 
1 to 2·3 c.m. They 
contain a clear slightly 
yellowish fluid. There 
is littlo ovarian tissue 
rrmaining in the cap
sule and the septa. It 
is greyish-pink in colour 
and · moist. Right 
ovary, 4x3x2·5 c.m., 
similar in outward ap
prarance to the left. 

On section, there are five 
cyst-like structures 
varying in size from · 7 
to 2 c.m. They con
tain a clear yellowish 
fluid. There are traces 
of lutein tissue in the 
capsule and the septa. 
The ovarian tissue is 
pinkish-grey in colour 
and moist. 

SIZE AND WEIGHTS OF ENDOCRINES. 

Microscopic 
Examination. 

Epiphysis.-N ormal. 
Hypophsis.-Normal. 
Adrenals.-Local fatty 

infiltration in the 
cortex. 

Thymus.-Normal. 
Pancreas.-Normal. 
Thyroid.-Normal. 
Parathyroid.-N ormal 
Supramammary lymph 

gland.-Normal. 
Mammary gland.-

Normal. 
Vagina.-Normal. 
Cervix.-N ormal. 
Uterus.-Atrophy of 

muscular wall, 
atrophy of mucosa, 
with increase in size 
and decrease in the 
number of uterine 
glands. There is an 
active process. Some 
of the glands are 
enlarged and filled 
with round cells and 
neutrophiles. There 
is also periglandular 
round-cell infil-
tration. Slight 
hyperannia. 

Fallopian tubes-Nor
mal. 

Ovaries.-Cystic de-
generation of the 
Graafian follicle. 
Oedema. 

Treatment. 

25.7.25-17.9.25: 
Genital massage. 

6.4.26-7.6.26 : 
Monthly injec
jection of pitui
tary infundibular 
extr. 1-5 c.c., 
adrenalined lc.c. 

14.2.27-7.4.27 : 
Bi-weekly injec
tion 10 c.c. 
whole ovary ex-
tract intra-
venoulsy, fol-
lowed by 2 lb. 
of sprouted oats 
daily, given 
every alternate 
week. Owing to 
progressive de
generation of the 
uterine wall, the 
case was con
dered hopeless 
and the animal 
destroyed. 

Epiphysis, 1·5 x ·6 x ·6 cm ...... . Weight 0 · 7 gm. Adrenal-Left, 6 · 5 x 3 · 4 x 1 · 3 cm., weight 13 gms. 
Hypophysis, 2 x · 7 x · 6 cm ....... . 
Thyroid-Left, 5 X 5 X 1 · 3 cm .... . 

0·4 Right, 4·5 x 2·4 x 1·4 cm., weight 10·5 gms. 
Parathyroid, · 6 x · 4 x · 3 cm, 

Right, 6 x 5 x 1·4 cm. 
Length, including isthmus, 21 cm., weight, 33 gms. 

Cause of 
Sterility. 

Functional ster
ility followed 
by atrophy of 
the uterine 
mucosa and 
muscularis. 
The active 
process de-
scribed at the 
microscopic 
examination 
was possibly of 
more recent 
origin as were 
the cystic 
changes in the 
ovaries. 
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General Appearance 
and History. 

CASE 8. (See Appendix ll, Fig. 8.) 

SHORTHORN COW 1219, 9 YEARS OLD. 
Date of first examination, 9.7.25. Date of slaughter, 1.7.27. 

Post-mortem Examination of the Genital Apparatus. 

Gross Examination. 
Genital Tract. Ovaries. 

Microscopic 
Examination. 

Epipysis.-Pigment in 
connection with the 
vessel walls (Mel
anin) ; only present 
at the periphery of 
the gland. 

Hypophysis.-Pars 
distalis-hyperaemia. 

Panr,reas.-Nonnal. 
1.'hymus.-Nonnal. 
Adrenal glands.-Nor-

mal. 
Thyroid.-Vesiclcs dis

tended with colloid, 
epithelium mostly 
flat. 

Lymph gland.-Normal · 
1\Iammary gland.-

Normal. 

Treatment. 

24.7.25 to 15.1.26: 
Balanced ration 
rich in protein 
and vitamin E ; 
unsuccssful. 

6.4.26 to 16.5.26 : 
Bi-weekly in
injection 2 c.c. 
pituitary In
fundibular ext. 
and 1 c.c. 
adrenalined. At 
this period 
nymphomania 
developed and 
udder became 
enlarged ; un
successful. 

17.8.26: Grafted 

Condition good. \Ycight 
1,250 m. Normal in 
appearance. Udder 
docs not appear to 
have lactated : tissue 
elastic. This was an 
imported Shorthorn 
heifer which was used 
as a reservoir animal 
for redwatcr and gall
sickness vaccine at 
this Institute for a 
period of three years. 
At the age of five 
years she was trans
ferred to one of the 
Schools of Agriculture, 
where she was kept 
for a period of twelve 
months and served 
rnvcral times without 
success. The heifer 
never conceived. 
Contagious abortion 
test-positive. Tuber
culin test-negative. 
She was kept under 
observation at this 
Institute for two years 
prior to slaughter. 
During this period she 
developed abnormal 
sexual desire and 
would take the bull 
at weekly intervals 
for months ; this 
would be followed by 
a period of anaphro
disia lasting a couple 
of months. 

Vulva does not admit the 
hand ; mucosa normal ; 
vagina from the rectum 
appears normal ; the cer
vix is small, short, and firm 
in consistency ; uterus is 
small, entirely pelvic, and 
of good tone; both fal
lopian tubes arc normal. 
The right ovary is the size 
of ra :walnut, firm in con
sistency ; there is no evi
dence of Graafian follicles 
or corpus lutcum. The left 
ovary is the size of a walnut, 
firm in consistency ; there 
is a small protrusion from 
the surface, an atrophying 
corpus luteum. The broad 
ligaments are normal. 

The vulva admits three 
fingers ; mucosa normal ; 
vagina, small quantity of 
mucus which is clear and 
tenacious. Cervix, 6 x 3 · 5 
c.m. ; width of wall, 1 · 7 
c.m. ; mucosa is pale pinkish 
in colour ; the ostium 
uterinum is small in calibre, 
its anterior extremity ad
mits a large probe only. 
Uterus-body, 9 x 3 · 5 c.m.; 
width of wall, 6 c.m. ; horns 
12·5 x 2 c.m.; width of 
wall, · 6 c.m. ; serosa 
smooth ; mucosa dark pink
ish-red in colour with some 
small red spots ; there is 
a small quantity of opaque 
mucus present, about 20 c.c. 
The cotyledons are not 
prominent and yellowish 
in colour. The uterine wall 
is narrower than normal, 
especially the mucous coat. 
The fallopian tubes arc 
unchanged. The broad 
ligaments arc unchanged. 

Right ovary, 4x2·8x 
2 · 6 c.m. ; normal in 
consistency ; there are 
numerous normal fol
licles apparent on the 
surface ; the corpus 
luteum of the last 
intcrovulation period is 
present, about 1 · 5 c.m. 
diameter. On section, 
there is a large corpus 
lutcum 1 · 5 c.m. in 
diameter. It appears 
normal. The ovarian 
tissue is greyish-pink 
in colour and normal 
in consistency, Left. 
ovary, 3·8x2·8x1·8 
c.m., normal in consis
tency ; numerous nor
mal follicles apparent 
on the surface and 
trace of two atrophied 
corpora lutca. On sec
tion, the corpus luteum 
of the second last 
interovulation period is 
present, · 4 c.m. in 
diameter. It is brown
ish-yellow in colour. 
The ovarian tissue is 
greyish-pink in colour, 
and normal in con
sistency. 

Vagina.-N ormal. 
Oeri-ix.-Normal. 
Fallopian tubes.-Nor-

with ovary , 
Diagnosis : functional ster

ility as the result of being 
maintained in an extremely 
high condition without 
exercise while acting as a 
reservoir animal. 

While under observation the 
cow developed abnormal 
sexual desire as explained 
in the previous column. 
She developed a cystic 
ovary on the left side 
which was broken down and 
did not recur. 

mal. 
Uterus.-Atrophy of 

the mucosa. Few 
cystic glands. 
Hyperaemia. Glands 
fewer in number than 
normal. 

Ovaries.-Normal. cor
pus luteum. Normal 
follicles. At.retie 
follicles. Small cyst 
with epithelial 
lining. Some oedema. 

which contained 
some follicles 
and a corpus 
luteum three 
days old, in 
neck; unsuccess
ful. 

14.2.27 to 7.4.27: 
Bi - weekly in
jection of 10 
c.c. lutein ext. 
i n t ravenously ; 
unsuccessful. 

---------------------'------
SIZE AND WEIGHTS OF ENDOCRINES. 

Hypophysis, 2 · 6 x 2 x 1 · 6 cm ......... . 
Epiphysis, 1·5 x ·6 x ·6 cm .......... . 
Adrenal-Left, 4 · 6 x 4 x 2 cm ......... . 

Right, 6·5 X 3·8 X 1·2 cm ... . 

Weight 3 · 3 gms. Parathyroid, · 5 x · 4 x · 3 cm 
0 · 5 gm. Thyroid-Right half, 8 x 4 · 5 X 2 · 2 cm. 

13·5 gms. Left half, 6 x 4·5 x 1·8 cm. 
15 · 5 ' Length, including isthmus, 20 cm., weight 49 · 5 gms. 

I 
I 
! 

Cause of 
Sterility. 

Functional ster
ility of old
standing, fol
lowed by de
generation of 
the uterine 
mucosa. 
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General Appearance 
and History. 

('o]l(lition good. Th<' 
lwad is slightly coarse 
and niasculine in ap
pearance. The ani
mal is otherwisP nor
mal : the udder does 
not appear to havr 
la!'tated. The animal 
has ncvn calvrd. (As 
t-hc cow ran on the 
veld with the brcPding 
herd, it would be 
quite possible, how
ever, that she was 
srrved and aborted, 
th<' abortion lieinl( 
unnoticed.) Con
tagions abortion test 
-negative. Tuber
culin test-nrgativr. 

----~-

CASE 9. (See Appendix II, I◄'ig. 9.) 

NATIVJ<J COW 1293, BORN 1920. 
Date of ji,rst examination, 21.10.25. Date of slaughter, 29.10.25. 

Gross Examination. 

Ynlvar opPning is sniall, and 
faces slightly upwards, 
assuming the position of 
" horizontal vulva." A few 
s1nall necrotic areas are 
present on the mnrosa. It 
does not admit the hand. 
The vagina C'annot be ex
amined internally. The 
cervix is enlarged in dia
meter and is firtn. The 
uterus is n1m;tly ahdmninal. 
It is enlarged and firm. On 
pressure it has a grating 
feel. It is about + inches 
in diametrr. ImmPdiately 
in front of the cervix, the 
uterine body for a distance 
of three inches is soft and 
rompressihlf'. The uterine 
horns are two inches in 
diameter. The~· are firm 
and have a grating feel on 
prn;sure. The fallopian 
tuhes are firm and 1nuch 
mlarged, almost to the size 
of a lead peneil. Left 
ovary-size of a pigeons' 
egg. It contains a corpus 
luteum. Right oYary-
smallrr in size. It appears 
normal in consistency. 
Broad ligaments normal. 

Diagnos1.·s : pyometra. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

The mucmm of the vulva and 
vagina is unchangrd, ex
cept for a few necrotic 
patchf's. ThP cervix is rn
larl(<'d and firm. Its 
nnfr·osa is normal in colour. 
UtPrus-body, 16 x 7 l'm.; 
horns, 23 x 5 cm. The• 
horns and the anterior 
portion of the hody arc 
firm and grating on prrssure 
On section, the 1nucous 
n1en1brane is diffusely cov
rrcd with a yellowh,h-grrPn 
granular material, which is 
adherent to the wall and 
is also present in the depth 
of the wall in circnnu,crilwd 
foci in several places. The. 
wall is thickened. It is 
prrRcnt from the rornnal 
apices to thP cervix, hut is 
not so marked in the caudal 
portion of the body. The 
material is drier and more 
!(ritty in some places. ThP 
fallopian tubes are enlarl'(t•d 
and prmninent, almost rord
like. They are 3 to 4 mm. 
in diaiueter. Thry are 
larJ,?;er at the pavilion and 
cornual attachment than in 
the middle of the tnbr. 
Broad ligaments art' nor111al. 

Ovaries. 

Right ovary, 3 x 1 · 3 x 1 
cn1. ; oval in shape.and 
sn10oth. It contains 
sevPral small Graafian 
follicles np to 2 mm. 
in diatnPter. There are 
also present two 
atrophying corpora 
lutra. Thf' ovarian tis
sue is grryish-white and 
firm. Left ovary, 3 x 
2 · 2 X l · 5 Clll. : its 
surface shows · a firn1 
prominrnce l · 5 cm. 
in diameter. It is 
otherwise smooth. On 
Section, there is pre
sent an orange-yellow 
corpus luteum, 2 cn1. 
in diamPter, which ex
tends deeply into the 
ovarian tissue. There 
are three small de
velopin~ Graafian fol
licles 2 to -t. 1nn1. in 
diarnct,pr, Thr ovarian 
tissue is greyish-white 
and flrtn in consis
t<>ncy. 

SIZE AND WEIGHTS OF ENDOCRINES. 

Microscopic 
}~xarnination. 

Bpiphysi,,.-Corpora 
a1nylacea, large and 
vrry nun1erous. 

Hypophysis.-Normal. 
Adrena/s.-(1) hyper

armia of zona reti
cularis ; (2) normal. 

Tltyraid.-Yesirlcs, 
mostly large and dis
tended with colloid. 

Lymph g/and.-Normal 
Vagina.-Local ulcer

ation of the mucosa. 
Cervix.-Fibrosis. 
Uterus.-Cbronic 

changes of pymuetra, 
associat;,d with ral
ciflration in the 
mucosa and tnuscu
laris (tubercular 
lf'sions not demon
strable histologically.) 

Fallopian tube.,.-Sal
pingitis. 

01·aries.-Corpus 
lutnnu shows an 
apparPnt increase in 
t.hf' ronnective tissue 
of the stroma. Nor
mal follicles present. 

Hypophysis, 2 x 1·5 x ·75 cm ......... . Weight l ·O gm. Thyroid-Right half, 4 X 3·5 X 1 cm. 
A,lrenal-Right, 4 X 3 x l · 25 _ cm ...... . 7·0 gms. Left half, 3·5 x 3·5 x ·8 cm. 

Treatment. 

Prognosis hopeless. 
Cow not treated. 

Left, 4·5 x 2·5 x 1·25 rm ... . 8 · o ,, Length, including isthmus, 17 cm., weight 13 · 5 gms. 
Rpiphysis, 1 X · 5 X · 5 cnL ........... . O · 3 gm. Parathyroid, 1 cm. 

Cause of 
Sterility. 

Chronic tnetritis 
with destruc
tion of the 
tnucosa and 
calcificatior. 
Salpiniziti• 
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General Appearance 
and History. 

Condition good. Weight 
1,260 lb. The head 
is coarse, N eek is 
short and thick. 
Shoulders coarse . 
There is a hollow in 
the back at hnnho
saeral junction. The 
prlvic 1iga1nents are 
relaxed. Thr cow has 
lactated, hut is now 
dry. 

No. of calves-1. Date 
of parturition-
1 i .6.19. 

Little is known of the 
cow prior to ht•r 
arrival at this Insti
tute. Since hPr ar
rival, between Anµ,:ust 
and Decen1hcr, 1925, 
orstral periods WPre 
frrq uent and irrPgnlar. 
The cow showt>d inar
ked symptoms of 
nyn1phomania. 

Between January and 
August, 1926, there 
were two orstral peri
ods, namely, in Frh
ruary and July. The 
aninrnl contimwd to 
show sympt-oms of 
nymphomania, evC'n 
though she would not 
allow herself to he 
sPrvcd. 

Contagious ahort.ion 
test-negative. 

Tuberculin test-nega
tive. 

CASE 10. (Sec Appendix II, Fig. 10.) 

FRIESLAND COW, 10 YEARS OLD. 
Date of first examination, 12.8.25. Dute of slaughter, 17.8.26. 

Gross Exan1ination. 

Vulva normal. Vagina nonnal. 
Cervix normal is size and 
consistency ; mucosa nor
n1al. Ost.intn uterinun1 is 
easily prnrtrat;,d with the 
small cervieal dilator. The 
uterus and ntrrine horns arc• 
partly abdominal, 1norrnal 
in sizr and consistency. 
Both fallopian tubes an• 
norn1al. Left ovary size 
of a walnut, ftnn in consis
tency. No evidence of 
ripening Graaflan follicle. 
Right ovary size of a 
pigeon's egg, contains two 
prmninrnt corpora lutra, 
rach about · 5 cm. in dia
n1cter. Broad ligainents 
are normal. 

J)fogno.<n'.s : rPtained corpus 
luteum in right ovary. In 
N ovem lwr, 1925, a cyst 
developed in the right 
ovary. In :Frhruary, 1926, 
dt>gPnPration of the utt-rine 
wall could hr diagnosed prr 
rrctmn and a second cyst 
developed in the right ovary. 
In April hath ovaries were 
cystic and the uterine wall 
more flaccid. In Angm;t 
both ovaries were again 
cystic. 

l'ost-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Vulva and vagina mormal. 
Cervix, 10 x 4 · 5 cn1. ; width 
of wall, 2 · 2 cm. ; nrncosa 
pale pink. Ostium ukrinum 
contains a small quantity 
of tenacious mucus. Uterus, 
9 x 4 · 5 cm. ; width of wall, 
· 4 to · 3 cm. ; right horn, 
lix 2·5 cm.; width of wall, 
· 6 to · 4 em. The uterus is 
tlaccid on palpation and 
thinwalled. Th!' horns are 
markedly tapPrini: towards 
the ant;,rior extremity. The 
sProsa is smooth, yellow
ish grey in colour. The 
uterus contains a smal1 
quantity of tenacious slight
ly opaque mucus. The 
mucosa of the right horn 
is of a gn•yish-pink colour 
and shows nunicrous small 
blood-vessels. The cotyle
dons are rt>ducrd in nutnbrr 
and are not prominent. 
There is an entire absence 
of Pot;vledons in thr 111ucosa 
of the pars indivisa. The 
left horn shows a ft•w small 
cystlike structures up to 2 
1nn1. in diatnf'tf'r. These 
contain a c!Par tluid. The 
right horn is pal,• y!'llowish
grey in colour. Tht• cotyle
dons arc few in uumher and 
reduced in size. The fal
lopian tuhes apprar nonnal 
in size. The broad ligaments 
arc normal. 

Ovaries. 

Left ovary, 4X 2·8X 2·5 
em. It is oval in shape . 
On palpation it is 
tluctuating. There arc 
a few small cyst-like 
structures present 
underneath the cap
sule ; thrse vary up to 
·4 cm. in diameter. At 
the middle of the free 
border there is a large 
cyst•likr protninence, 
I· 6 cm. in dia1netrr, 
over whil'h the capsule 
is transparent. On 
srction, the ovary con
tains two cyst-like 
struetures, 1 · 6 and 
1 · :3 cn1. in dianirtrr. 
ThPse contain a clrar 
slight!;; yellowish fluid. 
The remainder of the 
ovar~· is greyish-whitr 
in rolour and ftrtn in 
eonsistPncy. Traces of 
atrophi('(I corpora lutea 
arc prespnt. No recent 
corpus lutf'urn is pre
sent. ltight ovary, 
5 · 4 x !l · 4 x 3 cm. On 
palpation it is tlnrtu-
ating. Honie sniall 
cyst-like structurrs, 
about · -1 riu. in dia
tnf'ter, are apparrnt 
throni:h the surfaer. 
Th,·rc is a large prouli
ncnt cyst 3 ctn. in 
diatnetrr ovrr which 
the capsule is trans
parent. On section, the 
ovary contains three 
cyst-like structures, the 
largest of which is 
3 cm. in diameter. 
These contain a clear 
tluid. The cysts are 
separa trd hy very thin 
septa. The ovarian tis
sue is greyish-white in 
colour · and finn in 
rorn1.istrncy. Traces of 
atrophi<'d corpora Intra 
can he RPl'n, hut no 
rrccnt eorpus Iutemn 
is prt.'SC'tlt. 

OF JINilOCRINES. 

llficroscopic 
Examination. 

Adrenal glands.
Right-hyperaemia 

of cortex. 
Left-hyperaemia of 

cortex. 
Panrreas.-Normal. 
Th11mus.-Normal. 
Epiph11sis.-N ormal. 
H11pophysis.-Ilyper-

aemia of the whole 
gland, especially the 
pars distalis. 

Supramammar11 111mph 
gland.-N orrnal. 

Vagina.-N ormal. 
Cerrix.-~ ormal. 
Uten,s.-Metrit-is 

ehronica catarrhalis 
with COllllllt'Il{'ing 
cystic forniation. 
Marked enlargl'!nrnt 
of the vessels in the 
zona nmsrularis. 
::\lany wandPring 
rells in the n1ucosa. 

Pa/lop;an tubes.-Yilli 
thickened by fibrous 
tissue. Epithelial 
cells unchanged. 

Omr11.-
Right and Left~ 

Graafiau follicle 
cysts. 

Mammar11 G/flnd-Nor
nial. 

Tlt11roid Gland.-Nor-
111al. 

Bpiphysis. 1 · 2 X · :i x · 3 cm .......... . 
SIZE AND WEIGHTS 

Weight 0·2 gm. Thyroid-Right half, 6 x 3 X 1 cm. 
Hypophysis, 1 · H x 1 · 5 x 1 · :l ('Ill ..••.... :!·5 gms. Left half, 6 x 3·5 x 1·2 em. 
Adrenals-Right, 6·2 x 3·8 x 1·2 cm .. . 15·5 Length, including isthmus, 25 cm., weight 25 

Left, 4·3 x 4 x 1·8 cm, ..... . 15·0 

Treatment. 

12.8.25 : 2 Cor
pora lutea ex-
pressed from 
right ovary ; 
this was fol
lowed by weekly 
ovarian and 
uterine massage. 

1:3.11.25 : Cyst 
rxpressed fro1n 
right ovary. 
Massage con-
tinued. Served 
25.11.25 and 
8.2.26. 

10.2.26 : Cyst 
ruptured right 
ovarv. 12.4.2(1: 
Cyst~ rupturrd 
hath ovari<•s, 
followPd hy 
uterine irri-
11ation with 
Lugol's iodine, 
and pituitary 
infundihilular 
cxtrart I½ c.c., 
adrenalin 2 r:.c. 
subrutanrously. 
2. 7 .26 : Served. 
5.8.26 : Case 
considered hope
less. 

gms. 

Cause of 
Sterility. 

Retained corpus 
luteum fol-
lowed by 
cystic oop-
horitis. llirros
copic examin
ation showed 
n1etritis 
chronira 
catarrhalis, 
with smue 
atrophy of the 
uterine wall. 
There is not 
much doubt 
that this was 
the original 
lesion, al-
though it was 
not diagnosed 
clinically. 
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General Appearance 
and History. 

Condition good. Weight 
1,220 lb. Head is 
coarse. Slight depres
sion in the region of 
the !um ho-sacral 
junction. The pelvic 
ligaments arc slightly 
relaxed and the root 
of the tail somewhat 
elevated. The udder 
appears to have 
lactated, but is now 
dry. There is no 
history as to whether 
this cow was ever 
pregnant. During the 
six months previous 
to examination therf' 
was no historv of 
oestrum. While she 
was under observa
tion at this Institute 
tor eight months, shl' 
showed oestrmn on 
one occasion only. 

Contagious abortion 
tf'st, nPgative. 

TuhPrcnlin test, 
nf'gativr. 

UASE 11. (See Appendix It, Fig. 11.) 

FRIESLAND COW 1632, AGE ABOliT 'i 'ilURS. 
Date of first exa1nination, 12.8.25. Date of slaughter, 25.6,26. 

Gross Exatuination. 

The vu! va does not admit the 
hand ; the mucosa is 
normal. The vagina when 
examined from t.he rectu1n 
appears nonnal. The 
cervix apprars somewhat 
enlarged and abnormally 
flnn. The uterus is ab
dominal ; it hangs well 
forward in thl' abdominal 
cavity ; its wall is thin and 
atonic ; it is fluctuating 
and the horns seern ahnost 
ertual in size ; it appears to 
contain from 1-1½ lit.res of 
fluid. The walls are 
sn10oth, no cotyledons can 
be felt. The size and pulsa
tion of the ut<>rinc artcri<'s 
arc unchanged. Both fallo
pian tuhrs appear nonnal. 
Thr right ovary is normal in 
size ; it contains the cor
pus lnteum of the last 
interovulation period. The 
left ovary is norn1al in siz<' 
and firm in consistrncy ; 
no developing Graaflian 
follicles can he felt. 

Diagnosis : hydromctra, de
generation of the uterine 
wall. While under observa
tion, the fluid in the uterus 
accunrnlated sommvhat, and 
after ovulation on the 22nd 
:lfay, 1920, a corpus luteum 
developcd in the left ovary. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

The vulva admits three 
flngrrs ; muca:m nornial. 
There is evidf'ncc of a 
cicatrix close to the dorsal 
cornmissurc. Th<• vagina 
contains cl<'ar tenacious 
1nueus ; 1nncosa pale. 
CPrvix, 10 X 7 · 5 Clll. ; 
width of wall, :l·75 cm. 
The pars vagina is pinkish
red in colour and nonual in 
appearancr. On srction, 
the cervix cuts ahnor111ally 
flrtn. The trarnwcnm folds 
art' very Wl'll developed. 
BPtween the third and 
fourth fold there is a 
dialatation, ! x 3 x 2 cm. 
It rontainH rlPar tenacious 
nrncus. It is lirwd by pale 
rn.ucosa, whirh shows slight 
anteropostrrior ridging. The 
cavity is in communication 
with the uterus through an 
opening which adtnits a 
small probe only. The 
utrrus is lH X 10 cm. ; 
width of wall, · 5 rn1., right 
horn, 19 x 5 cm. ; left 
horn, 26 X 4 rm. ; width of 
wall of horns, · f°>- · a cm. 
The uterus is flaccid and 
thin-walled ; it-s sProus 
surf are is smooth, greyish
pink in colour. On section, 
it contains 2 litrrs vise-id 
fluid. Mucosa is pale 
pinkish-grey throughout ; 
thPre is no evidC'ncc of 
cotyledons. The left horn 
shows thrPe cysts and the 
right horn one cyst. These 
var~· in size from 1 · 6-1 ctn. 
in dia1neter. They are 
pron1inent and stand above 
the surrounding tissue. On 

Ovaries. 

Rif;dit ovary, 3 · ! x 2 x 
2 ctn. It shows on its 
surf are several follieles, 
varying in size from · 2 
nnn. to 1 · 8 cm., over 
which the capsu!P is 
semi-transparent. The 
surface also shows four 
small areas of lutein 
tissue, the ren1ainR of 
atrophkd corpora 
lutea. On palpation 
the ovary is firm. On 
section the ovarian th1-
sue appears nonnal. 
TherP are several Graa
fl.an follicles in various 
stages of development. 
ThPr<' are fonr atrophied 
eorpora Intra present, 
the larµ,:c•st being · 5 cn1. 
in dia,urter. 

Left ovary, 2·5 x 1·8 X 
1 · 3 cm. Tts surface 
also prrsPnts several 
small follicles, up to · 5 
cm. in diameter, ovrr 
whieh the capsule is 
semi-transparent. 
There is also a pro
minent corpus Jutt'lnn 
presC'nt. The surface 
shows five atrophied 
corpora lutea of 
previous interovulaUon 
periods. On palpation, 
the ovary is flnu. On 
sPction. th<' ovarian tis
sue. appears normal in 
colour and consistenre. 
There is a large pale 
yellow corpus luteum 
present, 1·8 x 1·5 cm. 
in diu meter. 

:Microscopic 
Examination. 

Epiphysis.-Normal. 
H ypophysis.-Normal. 
J>ancreas.-Nonnal. 
Adrenaz.,.-

llight, normal. 
Left., normal. 

Thymu.,.-Normal. 
Supramammary lymph 

g/and.-Normal. 
Jlammary gland.

Son1e incrrasP in the 
interstitial connect
ive tissue. 

Vagina.-Normal. 
Cer1'ix.-Dilatecl por

tion, flhromuscular 
wall lined with cells 
heavily char~ed with 
mucus. 

Uterus.-Atrophy of 
the tnuscularis, cystic 
enlargeinent of sonH' 
of the mucous glands. 

Fallopian tubes.
Normal. 

Omry.-
Right and Left-
many attetic follicles. 
also normal follicles. 
Corpus luteutn shows 
increase in connective 
tissue stroma. 

Treatment. 

Case consid~rPd 
hopeless. No 
treatment tried. 
The cow was 
kept under 
observation to 
observe oestrn1n 
and intrrovula
tion pniods. 

Cause of 
Sterility. 

Hydr01netra. 
Degeneration 
of the uterine 
wall. Deform
ity of the 
cervix. 

section, they contain an opa(]ue fluid. The cysts appear to be confined to the mucous snrface. The fallopian tubes 
appear normal in size and consistency. The flmbriated extremity is also normal. The broad ligaments are elongated. 

OF ENDOCRINES. 

Epiphysis, 1·3 x •4 X ·!cm .......... . 

SIZE AND WEIGHTS 

Weight 0·3 gm. Th)TOid-Right half, 5 · 7 x 6 · 2 x 6 cm. 
Hypophysis, 2 • 6 X 1 · 7 X 1 cm ..... . :l·O gms. Left half, 4·f, x 3·7 x ·8 cm. 

Adrenals-Right, · 9 X 3 · 5 X 1 · 3 cm ... . 
Ll'ft, 5·2 X 3·8 x 1·6 cm .... . 

15·0 gms. 
13·5 

Length, including isthmus, 23 cm., weight 21 · 5 gms. 
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General Appearanc,• 
and History. 

Condition good. Weight 
1,210 ID. The animal 
presents a normal 
appearance and has 
lactated. The uddPr 

is now clrv, hut is 
soft and · pliable. 
There are no signs of 
nymphoniania. 

No. of calves, 1. 
llatc of last parturition, 

unknown. 
Contagions abortion 

test, negative. 
Tul)f'rculin test, 

negative. 

CASE 12. (See Appendix II, I<'ig 12.) 

FRIESLAND COW 1633, 6 YEARS OLD. 
Date of first examination., 12.8.25. ])ate of slanghter, 26.ll.25. 

Gross Exan1ination. 

Yulva admits the hand with 
difficulty. The vagina is 
normal. The cervix does 
not show any change. The 
uteriur hody and horns arf' 
slightly flaccid. Immedi
ately in front of the 
hifnreation of the uterus 
there is a hard body which 
lies on the abdon1inal floor, 
size 10 x u x 4 cm. lt 
feels like fatty tissue. 
Similar firm bodies can be 
felt in the omental fat. 

Fallopian tubes are enlargNI 
and tortuous. The left is 
difficult to examine through 
out its entire length, on
account of being involved 
in the tn1nour tnf'ntioned. 
Right ovary, size of hrn's 
egg ; it is fluctuating. The 
flmbriakd extremity of its 
tube is attaclwd, enlarged, 
and cystic. Lrft ovary, 
size of hen's rgg; it is 
fluctuating. It contains a 
large cyst. llroad liga
ments-Right normal; left 
has portion of the above
mentioned growth attached. 

Diagnosis : Hydrosalpinx, 
cystic oophoritis, new 
growth. 

Post-mortem Examination of the Genital Apparatus. 

---~- - ---~--~-1 

Genital Tract.. 

Vulva and vagina arc normal. 
Thr cervix is normal in 
appearance. Th<' uterus: 
attached to the broad liga
ment on the left side close 
to the attaehment of the left 
horn and body of th<" uterus 
is a greyish-yellow hard 
body which on srrtiou ruts 
like fat. It has a mottled 
appearance on srction, 
grryish-white and greyish
Y<'llow in colour and sonw
,.,..ha t opaque. On opening 
thP uterus, the nnH·osa 
appears so1nrwhat swollen. 
There is a snrnll ae<"ntnula
tion of n1ucous material. 
:Fallopian tuhPs arP rn]argPd, 
convoluted. and bosselah•d. 
They gradually inc-rrase in 
diameter towards thP ovary. 
up to 1 cm. Th<" flmbriated 
extremity of the tubes are 
attached to the ovary and 
arc filled with a serni
transparent liquid. The 
tulws on section contain a 
clr-ar fluid and the walls are 
very thin. 

I 

i 
Ovaries. 

Left ovary, 7 X 4½ X 4½ 
c·n1. There is cystic 
degenPration. ThPre 
are Aotne rrddh:;h 
fibrous filaments at
tached to its surface. 
'l'IH• flmbriated ex
tremity of the fallopian 
tubes is attached all 
round its border. On 
Aection, there is a Jargc 
cyst, fi r1n. in dianwtrr, 
containing a slight,ly 
opaque yellowish 
fluid. It is surroundrd 
hy a thin capsule of 
fibrous tissue. Tlwre 
is a smaH triangular 
portion of greyish 
tiAAUC remaining front 
the normal ovary and 
in this there iA a 
triangular cavity whirh 
contains brownish 
rnatPrial. 

Uight ovary, 7 x 5 3l 
rm. Th err i~ cystic 
degc1wration. It is 
abm eoverrd irregularly 
with reddish fibrous 
ftlarnrnt,s. Thr fim
bria!Pd extremity of the 
faHopian tube is 
attaC'hed all round its 
hordrr. On section, it 
contains two large 
cysts, 4 and 3 cn1. in 
diameter. These fill 
pra,·tically the w~ole 
ovary ; they contam a 
slightly opaque 
yellowish lluid. }!ach 
,·~•st is covered only by 
a thin wall of fibrous 
tissue. There is only a 
wry small triangular 
portion of the greyish 
tissue rrniaining frmn 
the normal ovary. 

OF ENDOURINES, 

Microscopic 
Exan1ination. 

Thyroid gland.
Nonna!. 

Epiphysis.-Several 
corpora a1ny larea, 
gon1e very larp;(•. 

H ypopf,ysis.-N orrnal. 
Ceri"l.·x.-Nonnal. 
Uterus.-l\Jetritis 

chronica catarrhalis. 
}'a/lopian tubes.

Hydrosalpinx and 
perisalpingitis. 

Orary.-
1.eft and Right.

large cysts with 
connective tissue 
wall. 

1'/arnrnary gland.
Normal. 
New growth on 
broad ligament
lipmua. 

T•••m•"' I 

Prognosis hope
less. No treat
ment, tried, 

Adrenals-Right, 6 x 3·5 x 1 cm ...... . 

SIZE AND \\'EIGHTS 

Weight 15·5 gms. Thyroid-Right half, 3·5 X 7 X 1 cm. 
Left, 4 x 4 x 1·5 cm ........ . 12·5 Ll'ft half, 3·5 X 6 x 1 cm. 

Length, including isthmus, 21 cm., weight 26 · 5 gms. 

Cause of 
Sterility. 

~-"--

Hydrosalpinx. 
Cystic 
degeneration 
of the ovaries. 

)Ietritis <"hronira 
catarrhalis 
(evident at 
histologi,•al 
exan1ination 
only. 
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General Appearance 
and History. 

Condition good. Weight 
998 lb. The cow is 
nornial in apprarnacc. 
The udd<'r is small, but 
appears to have 
lactated. The mam
tnary tissue is soft, 
pliable. 
No. of calves, 1. 

Date of parturition, 
19/9/19. Prior to 
arrival at this In
stitutr, there is no 
record of the nature of 
oestrum ; the cow had 
been bred several 
times without n•sult. 
Between August., 1925, 
and ,January, 1926, 
the orstral pl'riods 
were nortnal. There 
was complete absence 
of OPHtrum between 
January an<l June, 
1926. In J um' and 
July there were two 
periodR of orstnnn. 
There was no evidt>nce 
of nymphon1ania. 

Contagiom, abortion 
test, nrgative. 

Tuberculin test, 
negative. 

CA8E 13. (See Appendix II, L◄'ig. 13.) 

FRIESLAXD COW 1636, '.) YEARS OLD. 
J>ate of first exa111inafion, 12.8 25. ])((fe of sla11uhter, 1().8.26. 

Gross Examination. 

Vulva is S!llall and admits only 
two fingers. Mucosa is pale 
and shows a few elevated 
nodules. Vagina from the 
rectu1n appears nortnal. 
Cervix appears slightly 
small, hut is normal in 
consistency Uterus and 
uterine harm, arc smaH, 
short, and entirely pelvic ; 
ronsb,trncy normal. Both 
fallopian tulws are un
changed. 

Right ovary is the size of a 
hen's rgg ; normal in con
sistency ; contains a promi
nent corpus luteum. Left 
ovary size of a walnut; 
nonnal in consistency ; no 
evidrncc of a d<>veloping 
Graaflian folliele on palpa
tion. 

llroad ligaments normal. 
Dia_gnosis : corpm1 lutcurn 

prrsistrns. 
While under observation the 

right ovary lwcarne cystic 
in Ji~r.bruary, 1926. In 
April both ovaries became 
cystic and the udder began 
to show signs of lactation. 
The row began to show 
evidence of 11yn1ph01nania 
with relaxation of the pelvic 
ligaments. In August, 
1926, the oi~aries were again 
cystic, and it was decided 
to destroy the animal. 

Post-mortem Examination of the Genital Apparatus. 

Genital Trart. I Ovaries. 

Microscopic 
Examination. 

The vulva and vagina arc 
normal. Cervix, 7 x a 
cm. ; width of wall, 1 · 5 
cm. )!ucosa pale pink in 
colour The ostium 
utcrinum contains a small 
quantity of e]ear mucus. 
l~terus body, 6·5 X 3 cm.; 
width of wall, · 6 cm. ; 
hoth horns, 17 x 2 cn1. ; 
width of wall, · 6 x · 8 cm. 
Bterus and utrrirn.• horns 
are small in size and 
flaccid. The horns are 
markedly tapering towards 
their antrrior extren1ity. 
The serosa is yellowish-pink 
in colour and sn100U1. Thr 
mucosa is greyish-pink in 
colour, srnooth, n1oist, and 
perhaps slightly swollen. 
There is little evidence of 
cotyledons and those that 
n•main arc· of a yrllowish 
colour. The muscular coat 
is exceedingly t-hin, about 
2 mm. in diatneter. ThPrr 
is a smal1 quantity of clrar 
knacious mucus present. 
Both fallopian tulws are 
nonnal. Post-mortem 
showrd tubercular lesion fol, in 
the bronchial lymph glands. 

Right ovary, 5·5 x 3·5 
x 3 · 4 cm. There are 
traces of two corpora 
lutea on the surface. 
On palpation it is 
cystic throughout and 
in parts the capsule is 
exrl'edingly thin and 
transparent. On 
section, the ovary con
tains four cyst-likr 
structures, the largest 
of which is 2 · 6 cm. in 
diameter. The capsule 
is smooth. The con
tents are transparent 
and slightly yellowish ; 
thin liquid in con
sistency. Tlwre is little 
ovarian tissue ren1ain 
in!(. It is greyish-white 
in eolour and finn in 
consistency. There arc 
traces of atrophi<'ci 
corpora lutea. The 
ovary has not recently 
ovulated. 

Left ovary, 4 X 2·6 X 
2 · 3 rm. The surface 
is mostly transparPnt. 
In parts one can detect 
the presence of cyst
like structures through 
surf arr. ThcsP vary in 
size. On palpation the 
ovary is fluctuating and 
its capsule for the most 
part is thin and trans~ 
parent. On section, 
the ovary is almost 
entirely filled with three 
cyst-like structures. 

Adrenals. 
Left and Right.

Hyperaemia of the 
cortex. 

Epiph11sis. Normal. 
Hypophysis. Normal. 
Thymu.~. Inrrease of 

the insterstitial con
nective tissue. In
frequency of Hassal's 
corpuscles. 

Pan,:reas. Normal. 
Thyroid. :Normal. 
Supramammary lymph 

gland. Normal. 
Jlammary gland. 

1<:vidence of lactation. 
Vagina.-Normal. 
Oen'ix.-Normal. 
Uteru,;.-Slight oedrnia. 

Local enlargPmeut of 
the tnucous glands. 
Atrophy of the mus
cnlaris. 

Fal/opit1n tu/Jes.
Normal. 

Oraries. 
Left and Right. 

Cystic drgenrra
t-ion of the Graaflan 
follicle, oedema, 
hyperaemia, atrctic 
follicles. 

fuhdi~~fe~~-is ih~rin/s I I 
little ovarian tissue remaining. It is greyish-
white in colour, and firn1 in consistency. 
The liquid contents of the cysts are transparent 
and slightly yellowish. There are traces of 
atrophied corpora lut<'a present. The ovary 
has not recently ovulated. 

01'' EXDOC'RINE~. 

Eypiphysis, 1 · 5 x · 4 x · 4 <'Ill •.•••••••• 

SIZE AND \YEIGHTS 

\\"pight 0·15 gm. Th}Toid-LPft half, 4·8 X 5·5 X ·6 cm. 
Hpophysis, 2 X 1 · H x 1 · 2 cm .......... . 2·5 gms. Right half, 5·6 x 3 X 1 em. 

Treatment. 

12/8/25 : Corpus 
luteum expres
sed from right 
ovary. 

11/2/26 : Cyst 
exprrssed fron1 
right ovary. 

7/4/26: Cysts 
pressed fron1 
hoth ovaries. 

7 /5/26 to 7 /6/26: 
Subrut.anrom; 
injection of 
pituitary in
fund i bu la r 
extract 2 c.c., 
adrf':nalin 1 c.c., 
twice weekly. 
Bred several 
tim<'S without 
result. 

Adrmals-Right, 4·2 x 4·H x 1·9 cm .. . 
L<'lt, 5·5 X 3·2 X 1·5 cm .•.. , 

14·0 
li·O 

Length, including isthmus, 27 cm., weight 20 · 5 gnu,. 

Cause of 
Sterility. 

Corpus luteum 
1wrsistrns, 
followed hy 
cystic ovaritis. 
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GenPral Apprarancr 
and Hl•tory. 

Condition good. Weight 
1,520 m. The general 
appcarancf' is son1e-
what ox-like. The 
brad is coarsP. The 
prlvis is somewhat 
small in proportion to 
the cow's enornwus 
frame. The udder has 
not lactated. The 
animal has nevrr 
Rhown orstrum. 

~ Contagi?u• abortion test, 
-t nrgahve. 

TnhPrc•ulin trst., 
1wgative. 

CASE 14. (See Appendix II, Fig. 14.) 

FRIESLAND COW 163i, 5 YEARS OLD. 
Vate of first examinatio11, 12.8.25. Date of slaughter, 29.10.25. 

Gross Exa1nination. 

----
I 

The vulva shows a few dor- I 
mant nodules of granular 
vaginitis. It does not admit 
the hand. On introducing 
two fingers to a depth of 
about 4 inclws the vulva is 
found to end in a cul-de-sac. 
Per rectun1 the vagina and 
cPrvix appear to he un
developed. The uterus 
<'annot he easily palpated. 
It is resprsPntcd by a firtn, 
small flattened cord-like 
structure which is not 
compressible. The uterine 
horns are small and firm. 
Attached to the posterior 
extremity of the cord-like 
uterus there are t,vo s1nall 
elongated projections, about 
2½ inches in length, extend
ing in an outward and for
ward dirretion. Thrsr are 
also very firm and rord-likr. 
Fallopian tubes cannot be 
felt. Both ovarirs arc small 
and undeveloped. They are 
ditfir.ult to examine owing to 
the very high condition of 
the animal. Broad liga-
1ucnts are short. 

Post-mortem J;;xamination ~the Genital Apparat,:·~I 

Genital Tra<'t. Ovaries. I 

The vulvar mucosa shows a 
few small ydlowish semi
transparent nodules. Tt 
ends in a blind extre1nity 1 

and is only 10 cm. long. 
The vagina is absent. The 
cervix is also nndevrloped. 
The uterus is small and 
undeveloped. Left eornu, 
7 X 1 · 5 ctn. ; right cornu, 
8 X ! · fi rm. ; body of 
uterus, 16 · 5 x 2 cn1. The 
whole structure is closely 
surrounded by loose con
nective tissue. On section, 
there is a small lumen lined 
with 1nucous 1nen1hrane. 
Thr lun1en is somewhat 
sacculated and extends from 
the apices of the horns to the 
projections at the post<"rior 
extremity of the structure. 
It varies fron1 2 to 4 m1n. 
in diatneter. It has no 
comrnuni~ation with the two 
appendices at the bas<" of 
the uterus, nor is there any 
conununication with thr 
vulva. The two appendices 
are 8 cm. long and 1 cn1. in 
thickn<"ss. Th<"Y end an
teriorly in a rournlrd 
extn•mity. Posteriorly they 
touch the uterus on either 
side. On section, they arc 
lobulat<>d and gland-like. 
Fallopian tubes not de
veloped. 

Right and left ovary arc 
Sitnilar in appearance, 
1 · 5 x 5 cm. x 2 tum., 
light brownish in colour. 
At the pole nearest the 
ut.rrine horn there is a 
cyst 4 nun. in diametrr. 
In the lpft ovary this 
cyst-like structure is 
placed somrwhat nrarer 
the crntrc. 

OF ENDOCRINES. 

Microscopic 
Examination. 

H ypophy.,is.-~ ormal. 
Hpiphysis.-N ormal. 
Thyroid.-Vesicles ir-

regular. Some large 
and fillPd with colloid. 
others small. 

Adrenal.-(!) Normal; 
(2) Normal. 

Supramamrnary lymph 
gland .-Normal. 

M ammar11 Gland.
Isloated islets of 
1nannnary parrn
chyma in a thick 
fibrous and fatty 
stroma. Some of the 
vesicles filled with a 
fluid staining red 
with rosin. 

Wolffian ducts.
Muscular and con
nective tissue wall 
lined with cuhieal 
epithelium. 

Uterus.-Shows mucous 
glands. Cylindrical 
epithelium. Glands 
less nunierous than 
nornial. 

Omrie,.-Both show a 
small ryst-like struc
ture with a fibrous 
tissue wall. No 
follirles present. 

Treatment. 

Prognosis hopeless. 
No treatment. 

A,lrenals-Right., 5·75 x 4 x 1·25 cm .. . 
SIZE A~D \\"EIGHT~ 

Weight 13·0 gms. Thyroid-Right half, 4 x 5 cm. 
Left half, 4 X 4 · 5 cm. Lt'ft, 5 x 3 · 5 x 1 · 25 cn1 ..... . 12·0 

Lrngth, inclttding isthnnts, 19 · 5 cm., weight 22 · 5 gms. 

Cause of 
Sterility. 

Arrest in the 
development 
of the genital 
tract. 
"NPuter.,. 
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General Appearance 
and History. 

Condition good. Weight 
1,850 Ill. The appear
ance of the head is 
son1ewhat coarsr, 
otherwise the animal 
is normal. The udder 
is dry, hut the animal 
has lactated. 

No. of calves, 2. 
Date of last parturition, 

21/1/2:l. This animal 
was reported to have 
shown regular oestral 

periods, but while 
under observation 
the oestral periods 
were Yt>rY irrrgular. 

The cow has never 
aborted and there was 
no evidence of con
contagious granular 
vaginitis. 

Contagious abortion 
test, positive. 

Tuberculin test. 
negative. 

CASE 15. (See Appendix II, Fig. 15.) 

FRIESLAND COW 1638, 7 YEARS OLD. 
Date of ji.rst examination, 12.8.25. JJate of slaughter, 22.4.26. 

Gross Examination. 

The vulva is normal. The 
vagina contains a srnall 
amount of thick tenacious 
rnucns. The cervix shows a 
somewhat ragged posterior 
extremity, but the mucosa is 
normal in colour. The os 
ut,irus admits the point of 
Ute litue finger to the depth 
on 1 inch. Prr rectun1 the 
cervix Rhows a decreasing 
diarnetrr towards its anterior 
Jxtrcmity. It seen1s normal 
in consistrncy. The uteritH• 
body and horns are mostly 
abdominal. The horns hang 
well forward in the ab
dominal cavity; they are 
flaccid and somewhat en
larged. The left fallopian 
tube appears normal. The 
right fallopian tube is 
difficult to palpate at its 
distal extremity as it is 
involved in a connective 
tissue formation. The 
uterus shows some loose 
adhesions with its neigh
houring pelvic organs. The 
right ovary is normal in 
size, but its flmbriated 
extremity is adherent and 
contains a soft cyst. The 
left ovary is normal in 
size and consistency. The 
broad ligaments appear 
normal. 

Diagnosis : salpingitis of the 
right fallopian tube and 
pavilionitis, metritis chron
ica catarrhalis. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

The vulva and vagina present 
some small red spots ; the 
mucosa is otherwise pair. 
The cervix shows some 
small red spots and slightly 
protruding first fold ; 
length 8 cm., width 5 cm. 
The n1ucosa is pale ; the 
second fold shows a dark 
rctl area. The os uterus is 
exceedingly small at its 
eranial opening, being only 
a couple of millimetres in 
diameter. The uterus body 
is 13 cm. long ; right horn, 
18 cm. ; left, 19 cm. ; 
width of body 8 cm. ; of 
horns, -t cm. The serous 
surface of the body shows 
nu1ncrous fibrous filaments, 
through which it is loosely 
adherent to the neighbour
ing structures of the pelvis ; 
these adhesions are con
fined to the dorsal surface 
and to the ligamentum 
intercornualia. The wall of 
the uterus is 1 · 4 cm. thick ; 
it is greyish-yellow in colour 
and normal in consistency : 
the mucosa is reddish-grey 
in colour, it is soft and very 
moist. There is no trace of 
normal cotyledons. Along 
the ridges several small 
depressions ran be seen, 
circular in outline, fron1 4 to 
6 mm. across. The left 
fallopian tube is unchanged. 
Its flmbriated extremity is 
somewhat thickened. The 
right fallopian tube appears 

Ovaries. 

Left ovary, 4 x 3 x 2·5 
cm. It presents 
numerous Graafian 
follicles in different 
stages of development ; 
it contains the corpus 
luteum of the last 
intervoluation period. 
On section there is a 
corpus luteum 2 · 3 x 
2cm. in dianietcr, and a 
Graaflan follicle · 5 cm. 
in dianietr.r. There are 
five atrophied corpora 
lutea present. The 
remainder of the ovary 
is reddish-grey and 
nonnal in consistency. 

Right Ovary, 3·2 x 1·7 
x 1 · fl cn1. 1 firmly 
attached to flmbriated 
extremity of the fallo
pian tube, which is 
closed around it. On 
section, the ovary is 
fibrous, greyish-white 
in colour, with several 
blood vessels. There 
are three atrophied 
corpora Intea present. 
There is a cyst-like 
structure, 1 · 8 cm. in 
diatncter, towards its 
centre, and a sn1all 
cavity, ·5 cn1. in dia
meter, filled with what 
appears to be clotted 
blood. 

Microscopic 
Examination. 

Adrenal.-
Right and Left.

Large granules of 
brownish-yellow 
pigment in the 
zona glomerulosa. 

Epiphysis.-Corpora 
amylacea very 
frequent. 

H ypophysi.,.-Hyper-
aemia in pars distalis. 

Thyroid.-N ormal. 
Pancreas.-Normal. 
Tltymus.-Normal. 
Supramammarit lymph 

gland.-Normal. 
Mammary gland.

Numerous concre
tiorn~ and extensive 
fibrosis. 

V agina.-N ormal. 
Cerrix.-Fibrosis and 

slight polyp us 
formation. 

Ut,erus.-Mctritis 
chronica catarrhaJis, 
perimetritis. 

Fallopian tube.
Right.-Salpingitis, 

pavilionitis, peri
salpingitis. 

Ovary.-
Left.-N ormal 

eorpus of Iuteum. 
Normal follicles 
and atretic follicles. 

Right.-Cyst with 
fibrous wall, fibrous 

filaments on sur
face. 

somewhat enlarged at its cornual extremity. The flmbriated extremity of the 
fallopian tube encapsules the ovary, to which it is firmly adherent; it is 
thickened and fibrous; its cavity contains a quantity of clear fluid. The 
fallopian tube behind the pavilion is tortuous and difficult. to follow as it 
is embedded in fibrous tissue. 

OF ENDOCRINES. 

Epiphysis, 1·7 X ·7 X ·7 cm .......... . 
SIZE AND WEIGHTS 

Weight 0·35 gm. Thyroid-Right half, 4 X 6 X ·8 cm. 
Hypophysis, 2· 1 x l ·6 x 1 · 5 em ....... . 2·8 gms. Left half, 3·7 x 6 x ·8 em. 

Treatment. 

No treatment was 
carried out. The 
case was con
sidered hopeless, 
and the animal 
was kept under 
observation to 
watch the oes
trous cycle. 

Adrenals-Right, 6·3 x 4·2 x 1 cm .•••• 
Left, 5 x 1·8 x l·3 cm, .•.... 

19·5 
18·0 

Length, including isthmus, 23 cm., weight 24 · 5 gms, 

Cause of 
Sterility. 

Pavilionitis, 
salpingitis, 
(right side), 
mctritis chron
ira eatarrhaliR, 
cystic oop
horitis. 
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General Appearance 
and History. 

Condition good. Weight II 

1,550 lh. The head is 
coarse and ox-like. 

The external angle of 
the ilium on the left 
side is badly depressed, 
as the result of an old 
fracture, causing 
marked deformity of 
the pelvis. There is 
slight left lateral 
C'urvature of the spine. 
There is a markPd 
sinking of the spine in 
the region of the 

lutnbo-sacral junction. 
Relaxation of pelvic 
ligarnents is pro
nounced. The root of 
the tail is elcvat<>d. 
There arc> pronouncrd 
syn1ptoms of nytn
phomania. 

No. oi calves, -l. 
Last parturition, 

27 /9/22, since whrn 
periods of ocstrnm 
have been irregular. 

Contagious abortion test, 
negative. 

Tuberculin test,, 
negative. 

CASE 16. (See Appendix TI, Fig. lG.) 

!◄'RIESLAND COW 163D, D YEARS OLD. 
])ate of fi,rst examination, 12.8.25. nate of slaughter, 12.3.26. 

Gross Examination. 

The vulva and vagina are 
uor1nal. The cervix shows 
a nonnal posterior oprning, 
hut it seems almormally 
firm in consistency. The 
utrrus is partly abdominal ; 
it is normal in size and 
consistency. Both horns 
of the uterus are soft, 
especially towards their 
apices. Both fallopian 
tubes are nortnal in size. 
Right ovary is the size of a 
small hen egg. It is 
tluctuaLing at its anterior 
and posterior extrcmit.ieR. 
Lrft ovary similar in sizP. 
It is lohulated and tluctuat
ing. The broad ligaments 
arc normal. 

Di•1gnosis.-Cystic oophoritb,, 
nietritis chronica catarr
halis. The cow was 
examined on 28/9/25, 
6/11/25, 21/11/25, 15/1/26, 
11/2/26. The cysts again 
developed in the ovary after 
rupture, and the uterine 
wall became very tlaccid 
and atonic. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Vulva show~ nothing unusual. 
The vagina contains a small 
quantity of opaque mucus. 
The cervix shows a smne
what rctropic posterior fold. 
On section, the n1ucosa is 
slightly reddish, and thr 
seeond and third folds are 
not well marked. The 
uterine body is 9 cm. long ; 
horns 20 cm. long ; it is 
llaccid. Towards the apex 
of each horn a few cyst-like 
prominences are seen. On 
srction, the n1ucosa, especi
ally towards the apices of 
the horn, shows nu1nerom~ 
cyst-like elevations. which 
vary in size frmn a pinhr.ad 
to a small 1uarhle. Thrse, 
on srction, contain a clear, 
slightly viscid lluid. Cysts 
are also found in the utPrinc 
wall : the larger ones pass 
through the wall and appear 
on the serous surfacP. The 
small ones arc confined to 
the mucosa. The cotyledons 
on section are rcddiAh in 
colour. The mucosa of the 
uterus is of a yellowish-grey 
colour except over the 
cotyledons, where it is 
reddish-grey. Both fallo
pian tubes appear no:hnal. 
Broad ligaments appear 
normal. 

Ovaries. 

The left ovary 4 x 3 · i 
X 2 cm. It presents 
two large cystic pro-
1nincnces, which arc 
slightly compressible 
and tluctuating ; the 
rmnainder of the ovary 
is ftrtn. On section, 
towards its surface 
there are three cyst
like structures varying 
in size frotn 1 to 2 ctn. 
in diameter. The two 
smaller cysts contain 
(']ear yellow tluid, the 
large cyst contains 
blood-stained fluid, and 
at one part there is a 
local lining of Iutein 
tissue. In addition, 
thPrr is a sn1all cavity 
1 · 5 cn1. in dianieter 
which contains clotted 
blood ; this is ap
parently the reniains of 
a cyst which was 
ruptured 11/2/26. The 
remaining part of the 
ovary is whitish-grey in 
colour. 

ltight ovary, 4 x 2 · 5 
x 2 cm. It presents 
two cystic prmninences 
which are slightly com-

Microscopic 
Examination. 

Adrenals.-
Right and Left.-

Normal. 
Pancreas.-Normal. 
Th1JToid.-Normal. 
H ypoph1!8is.-N ormal. 
HpiphysiH.-C or po r a 

aniylacra. 
~i..,•Mpramamnwr11 lymph 

y/and.-N ormal. 
Jlammary y/and.-

Nornial. 
Vagina.-Normal. 
Ceriiix.-:N"orrnal. 
Uterus. -)I et ri tis 

chronic·a catarrhalis 
cystica. 

Fallopian tul,es.
Normal. 

Omry.-Normal and 
atretic follicles. 
Small cystic de
gPneration. Fibrous 
filaments on the 
surfaer, Traces of 
rorpus albirans with 
smue ]utrin cells 
intersprrst>d in the 
fibrous tissue. 

Treatment. 

Cysts 
and 
wall 

12/5/28: 
expressed 
utr-rine 
massagrd. 
rterine irriga
tion and niassa~r 
was continued 
up to the time 
when prognosis 
waR considrn•d 
hopeless, 
11/2/2(;, 

Cause of 
Sterility. 

)letritis rhronica 
catarrhalis 
cystica 

pressible and fluctuat- ~-----------------------
ing. On section, it 
contains three cyst-like structures, varying in size from 0 · 7-1 · 7 em. ; these arc placed 
towards its surface. On section, they contain a clear yellow fluid. There are also 
present some smaller cyst-like structures. The remaining part of the ovary is greyish
white in colour and firm. There is no recent corpus lute um in either ovary. 

OF ENDOCRINES, 

Rpiphysis ............................... . 
SIZE AND WEIGHTS 

Weight 0·2 gm.'\j Thyroid-Right half, 9 x 1 · 4 cm. 
Hypophysis, 2 x l · 6 x 1- 6 cm ......... . 
Adrenals-Right, 8 x 5 1 · 6 cm ...... . 

3·8 gms. 
40·9 

Left half, 9 x 1- 6 cm. 
Length, including isthmus, 25 cm., weight 87·5 gms. 

Left, 5-9 x 5·6 x 1·7 cm .... . 38·2 
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General Appearance 
and History. 

CASE 17. (See Appendix II, Fig. 17.) 

l<'RrnSLAND COW 1640, 14 YEARS OLD. 
Date of first examination, 12.8.25. I>ate of slaughter, 29.10.25. 

Post-mortem Examination of the Genital Apparatus. 

I Ovaries. 

Gross Examination. 

Genital Tract. 

Microscopic 
Examination. 

-------------------------------

Condition good. Weight 
1,350 lb. There is a 
fracture of the exter
nal angle of the ilium 
on the left side. 
There is a marked de
pression at the Jumbo
sacral junction and a 
relaxation of the pel
vic ligaments with 
elevation of the root 
of the tail. The udder 
is normal and non
lactating. 

No. of calves, 6. 
Date of last parturition, 

10/7 /20. 
Oestral periods have 

been irregular and at 
very frequent inter
vals. The cow has 
been a typical 
nyn1phomaniac for a 
considerable period. 

Contagious abortion 
test. negative. 

':l1uberculin test
negative. 

The vulva shows a normal 
mucosa. The vagina con
tains a quantity of opaque 
tenacious material with 
some yellow flocculi. The 
posterior opening of the 
cervical canal has somewhat 
ragged lips. The cervical 
canal admits the first finger 
easily for the distance of 
2 inches. The rnucosa of 
the first fold is slightly 
reddish in colour. The 
cervix is slightly flattened 
from above to below, and 
appears to be very fl.nu on 
palpation. The uterus is 
mostly abdominal ; it is 
somewhat enlarged and 
flabby with thin walls. A 
cyst-like prominence can be 
felt on its upper surface, 
somewhat posterior to the 1 

bifurcation_ The right ' 
fallopian tube shows nun1er
ous cysts along its length. 
The left fallopian tube 
appears nonnal, except its 
pavilion, which is cystic. 
Right ovary is oval in shape, 
enlarged to the size of a 
hen's egg and fluctuating. 
The left ovary is somewhat 
larger than a hen's egg, oval 
and fluctuating. The broad 
liga1nc>ntsappearunchanged. 

Diavnosis : cystic oophoritiR, 
salping;itis, cystic degenera
tion of the uterine mucosa. 

The cervix is 9 cm. in length. 
Mucosa is greyish-pink in 
colour and shows nurnerous 
scattered cysts up to -7 cm. 
in dia1neter. The cysts are 
confined towards the 
n1ucous surface. The uterine 
body is 19 em., width 9 · 5 
ctn.; and the horns 21 cn1., 
width 7 · 5 cm- It is flaccid 
and thin-walled. Its sur
face presents a nutnber of 
cyst-like prorninences vary
ing size fron1 2 mtn. to 
3 · 5 cm. in diameter. Over 
the horns the cysts lie close 
together ; they are filled 
with a transparent fluid. 
The scrosa of the remaining 
portion is of a yellowish
pink colour. In the hrons 
the lymph vessels arc 
swollen. The 111ucosa 
presents a greyish-yellow 
colour ; it is studded 
throughout with numerous 
cysts varying in size frotn a 
pin's hPad to a marble ; one 
large cyst is 3 · 5 cm. in 
dian1cter. These cysts are 
confined mostly towards 
the n1ucous surface, but the 
larger cysts pass completely 
through the walls_ The 
cotyledons are not pro
minent, and are greyish
yellow in colou~. Right 
fallopian tube shows cysts 
at intervals along its length, 
varying in size up to a pea. 
Its pavilion is attached to 
the ovary and is cystic. 
Left fallopian tube appears 
norn1al, but its pavilion is 
adherent and cystic. The 
broad ligaments appear 
normal. I 

-----------

Right, 6 x 4·5 x 3 cm. 
lt is oval and cystic in 
character. The fim
briatcd extremity of 
the fallopian tube is 
attached. Ovary fluc
tuating. On section, 
there are five well
developed central cysts 
varying in size frotn 
·75 to 2-5 cm. in 
diatneter. These con
tain a clear slightly 
yellowish fluid. The 
normal ovarian tissue 
has atrophied, only a 
small portion of greyish 
tissue retnaining. There 
is no evidence of 
corpora lutea. 

Left 5-5 X 4·2 X 2·5 
cn'i. It is ova] and 
fluctuating. The firn
briated extremity of 
the fallopian tube is 
attached and slightly 
cystic. On section, 
there are eight cysts 
present, varying in 
size from -5 to 2·5 cm. 
in diatneter. Thes~ 
cysts cause atrophy of 
the norn1al ovarian tis
sue, only a small shell 
of greyish tissue re
n1aini11g. 

OF ENDOCRINES, 

I Epiphysis,-Normal. 
H ypophysis .-Normal. 
Adrenals.~Both show 

some inprease in the 
connective tissne 
stroma, especially 
marked in the 
1nedulla and zona 
reticularis. 

Thyroid gland.
Normal. 

Pancreas.~Norma]. 
Supramammary lymph 

g/and.~Fibrosis. 
Jlammary gland.

Concretions. 

Cet/'i;.·~~h!t~1,~~~~!~-
U terus. ~ Me tr i tr is 

chronica catarrhalis 
cystica. 

Fallopian !uhes.
Hydrosalpinx and 
pa vilionitis. 

Ovaries.-Both show 
cystic dCgeneration, 
cyst wall of fibrous 
tissue without lutcin 
cells. 

Parathyroid.-Shows 
nurnerom; vesicles 
lined with a cubical 
epitheliu\n. Many of 
the vesic es arc filled 
with collbid. These 
vesicu1ar arras are 
surrounded by a thick 
connective tissue 
layer. 

Adrenals-Right, 7 X 5·4 X 2·5 cm- ... . 
SIZE AND WEIGHTS 

Weight 35 · 5 grns. 
27·75 ,, 

Thyroid-Right, half, 5 X 7 cm. 
J,eft half, 4 · 5 X 6 cm. 

Treatment. 

Prognosis hope-
less. No treat
ment tried. 

Left, 7 x 5·8 x 2·2 cm ...... _ 
Length, including isthmus, 23 cm,, weight 39 · 5 gms, 

Cause of 
Sterility. 

Cystic oophoritis, 
pavilionitis, 
salpingitis, 
cystic de
generation of 
the cervical 
n1ucosa, 
1netritis 
chronica 
catarrhalis 
cystica. 
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General Appearance 
and History. 

Condition good. Weight I 
1,210 lb. The udder 
is in the later stages 
of lactation. The row 
has had a n1uco
purulent dischargP 
from the vulva for 
some months, which 
becanie very profuse 
a few weeks previous 
to examination. 

No. of calves, 1. 
Date of parturition, 

April. 192:l. Since 
parturition periods of 
oestrum have been 
irregular. The cow 
has suffered fro 1n 
contagious granu
lar vaginitis. 

Contagious abortion 
test. negative. 

co Tuberculin test. 
;::;: negati,·r. 

CASE 18. (See Appendix II, Fig. 18.) 
FRIESLAND COW 1657, 6 YEARS OLD. 

Date of first examination, 22.8.25. Date of slaughter, 20.4.26. 

Gross Examination. 

Vulva shows dormant lesions I 
of contagious granular 
vaginitis. Thr vagina con
tains a small an1ount of 
thick yellowish muco-
purulent material. The 
posterior extremity of the 
cervix is dark reddish in 
colour and the first fold is 
protruding. The ostium 
uterinu1n externun1 ad1nits 
one finger for a distance of 
about 4 cm. The body and 
horns of the uterus are s01ne
what enlarged and flaccid. 
The fallopian tubes appear 
normal. The right ovary 
is nonnal in size and con
tains a prmninent corpus 
luteum. The left ovary is 
the size of a broad bean. 
firm: no dPveloping Graafian 
follicle can be felt. The 
broad ligarnents are norn1al. 
During treatment the body 
of the uterus at the point 
of bifurcation becatne ab
normally hard ; this 
condition gradually ex
tended over the uterine 
horns. A large hard 
tu1nour, the size of a hen's 
egg, developed in the ven
tral wall of the right horn. 
The fallopian tubes became 
somewhat enlarged and 
difficult to palpate through
out. A hard body slowly 
developed on either side of 
the uterus in the broad 
ligaments. 

Diagnosis : Endometritis, 
retained corpus lnteun:1, 
followed by sclerosis and 
the development of a new
growth (flbroma) in the 
uterine wall and the broad 
ligaments. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. - I 

The vulva shows sorne nodules 
of granular vaginitis. The 
vagina contains some 
tenacious tnaterial, ,vith 
yellow flocculi. The 
posterior extremity of the 
cervix is light-red in colour. 
The first cervical fold is 
protruding and son1ewhat 
raggrd. Length of cervix, 
9 ctn. x 3·5 cn1. The 
n1ucons lining of the os is 
pale pinkish-yellow in 
colour; it is n1arkcdly 
ridged. Scattered over the 
1nncosa arc s01ne irregular, 
light yellowish patches, the 
largest of which is about 
3 cm. long. The surface of 
these patches is roughened. 
On section, they extend 
deeply into the cervical 
wall ; they arc firm, almost 
cartilage hard, and are pale 
whitish-yellow in colour. 
Uterus~body, 13 x 6 cm.; 
left horn, 23 x 4 cm. ; 
right., 24 x 4 · 5 cm. The 
serosa of the uterus is 
ycllowish-rrd in colour ; 
the horns are very much 
curled up, and the right 
horn shows an irregular 
hour-glass formation in the 
centre. The uterus through
out is abnormally hard with 
the exception of the apices 
of the horns and the pars I 
indivisa, which are soft and 
flaccid. On section, the tnu
cosa presents a greyish-red 
appearance ; it is soft and 
very oedetnatous ; no trace 

Ovaries. 

The left ovary, 3 x 3 x 
2 cm., oval in shape. 
Its surface shows the 
presence of s01ne fibrous 
filaments ; there is a 
developing Graaflian 
follicle present. It 
contains a well-111arkrd 
atrophied corpus lutcum 
of the second last inter
ovulation period. On 
section, shows a de
veloping Graafian fol
licle 1 · 3 cm. in dia
rneter, and three atro
phied corpora lutea. 
The remaining portion 
of the ovary is whitish
grey in colour. 

The right ovary, 3 · 5 x 
3 x 2 ctn., oval in 
shape. It shows the 
corpus luteutn of the 
last intcrovulation 
period. Its surface 
shows sorne fibrous 
filan1ents. On section. 
contains a corpus 
lutcum 1 · 9 cm. in dia
meter ; it is of an 
orange-yellow colour ; 
its centre is cystic and 
contains a clear sorne
what viscid fluid. Close 
to this corpus lutcum 
is a smaller atrophied 
one. 1he remaining 
portion of the ovary is 
greyish-white. 

l\iicroscopic 
Exainination. 

Adrenal glftnds.
Normal. 

Thyroid gland.
Normal. 

Hypophysis.-Normal. 
Epiphysis.-Numerous 

corpora an1ylacea. 
Supramammary lymph 

gland.~Normal. 
Mammary gland.~ 

Slight catarrhal 
mamn1itis. 

Vagina.-Normal. 
Ceri1:X.-flbrosis and 

ulceration. 
Utems.~1\Tetritis 

chronira catarrhalis 
with cmnmencing 
cystic fortnation. 
awl myofibrotna. 

Fallopian /11l,es.-
8alpingitis chronica 
purulenta. 

Orr,ry.~ 
Right.-Cystic 

corpus luteun1. 
Some at.retie fol
licles wit.h pro
liferation of the 
tht'Ca. 

Treatment. 

22/8/25 : Corpus 
luteum expres-
sed. The 
aninial was 
treated several 
titnes by uterine 
irrigation with 
1 per cent. 
Lugol's iodine 
and swabbing 
of the cervix 
with Lugol"s 
iodine. 

10!2!26: Examina
tion on this date 
showed tnrnour 
development in 
the utPrus and 
ligaments. The 
case was con
sidered hopeless, 
but was kept 
under observa
tion until date 
of destruction. 

Cause of 
Sterility. 

Cervicitis, 
endometritis 
fol!owcd by 
salpingitis and 
tumour de
velopn1Pnt in 
the uterine 
wall and broad 
ligan1entR. 

of normal cotyledons can be seen. The wall of the hard portion of the uterus varies in thickness ; it cuts firm and is 
of a mottled yellow colour. The portion resembling the hour-glass already described in the right horn cuts exceedingly 
firm and is yellowish in colour. Scattered throughout the wall of the uterus there are some dark haemorrhagic 
areas. On the inferior wall of the pars indivisa there is an elongated irregular patch similar to those which have been 
described on the cervix. The left horn shows an area 3 ctn. long fron1 which the n1ucosa is retnoved, leaving a depressed 
yellowish-red granulating base. The fallopian tubes arc thickened to 4 mm. in diameter. The flmbriated extremity of 
both tubes is attached to the ovary by a fibrous attachment. There appears to be no debris or liquid in the 
fallopian tubes or the flmbriated extremity. The broad ligaments are normal in length. Along the line of attach
ment to the uterus on either side are irregular elongated tumours about 12 x 4 x 3 cm. On section, tumour is firm 
pale whitish-yellow in colour, and it cnts almost cartilage hard. The anterior portion of the tumour on the right side 
is attached to the lateral and inferior walls of the uterus, of which it forms a part. This portion of the swelling is 
rounded, 6 cm. in diameter. On section, it presents a whitish to very pale yellow colour with some haemorrhagic areas. 

OF ENDOCRINES. 

Rpiphysis, 1 · 3 X · 4 x · 5 Clll. ....•.•... 

SIZE AND WJ<IGHTS 

Weight 0·2 gm. Thyroid-Right half, 4 · 6 x 4 · 8 x 1 · 2 cm. 
Hypophysis, 2·2 x 1·1 x 1·7 cm ....... . 
A,lrenals-Ilight, 5·4 x 4•:l x 1·2 cm .. . 

2·4 gms. 
1:3·0 

Left half, 6·6 X 6 · 1 em. 
Length) including iRthnnlR, 19 · 5 cm., ,vPiJ;!;ht 28 · 5 gins. 

Lf'ft, 4·4 X f:,•f) X 1·4 Clll .... . 12·0 
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General Appearance 
and History. 

Condition good. Weight 
1,311 lb. Normal in 
appearance. Udder is 
non-lactating. Mam
mary tissue nonnal. 
The tail and hind
quarters are soiled 
with a purulent dis
charge from the vulva. 

No. of calves, 1. 
Date of parturition, 

l\fay, 1922. While 
under ohsPrvation for 
a period of 12 months 
at this Institution, the 
cow showed oestrum 
nine times at very 
irregular intervals. In , 
June sy1npton1s of 
ny1nphmnania de
veloped, rapidly fol
lowed by relaxation oi 
the pelvic ligaments 
and external genital 
organs. The symp
toms continued to 
become exaggerated 
until slaughtered. 

Contagions abortion 
test, negative. 

Tuberculin test, 
negative. 

CASE 19. (See Appendix II, Fig. 19.) 

FRIESLAND COW 1658, 6 YEARS OLD. 
Date of first examination, 22.8.25. Ihde of slmighter, 10.8.26. 

Gross Examination. 

Vulvar-mucosa pale ; shows 
some yellowish semi
transparent nodules. There 
is a foetid yellowish dis
charge. The vaginal 1nucosa 
is norn1al. It contains a 
quantity of muco-purulent 
material. The cervix shows 
a protruding first fold, which 
is red in colour ; it is ragged, 
swol1en, and firm. The 
ostintn utrrinum externum 
admits the finger for about 
4 cn1. ; it contains sonie 
muco-pnrulent n1aterial. 
Per rectun1 cervix appears 
enlarged and firm. Uterus 
and horns are abdominal ; 
both horns arc enlarged, 
equal in size. They are 
flaccid, fluctuating, and 
appear to contain about ½ 
litre of thick fluid. Both 
fallopian tubes arc normal 
in size. Left ovary size of 
a pigeon's egg, finn in 
consistency. Right ovary 
size of a ~m1all hen egg ; it 
contains a fairly prmnincnt 
corpus lutcun1 towards its 
anterior pole. The posterior 
pole of the ovary is fluc
tuating and cystic. Broad 
ligaments normal. 

Diagnosi:;; : cystic right ovary, 
pyornetra, ccrvicitis. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

The vulva shows some 
yellowish semi-transparent 
nodules ; mucosa pale. 
Vagina contains a sniall 
quantity of clear viscid 
lllUCUS. Cervix, 11 x 5 
cm. ; width of wall, 2 · 5 
cm. ; mucosa pale pink. 
l<'irst cervical fold is 
ectropic, swollen, and firm 
in consistency : second 
cervical fold partly pro
trudes through the ostium 
uterinun1 exterrnnn : it is 
also swollen and firm. 
Fourth cervical fold is not 
very prominent. Uterine 
body, 9 x 5 cm. ; width of 
wall 1-·75 cm.; horns
right, 17 x 4 cm. ; width of 
wall, 1-· 5 cm.; left, 15 x 
2 · 5 cm. ; width of wall, · 6i5 
-·5 cm. The serosa of 
the uterus is smooth, 
yellowish-pink in colour. 
On section, the nrncosa is 
greyish-yellow in colour and 
n1oist. The uterus contains 
a very small quantity of 
clear mucus. In the right 
horn the cotyledons are 
fairly prominent. n1easuring 
from 1·5-•5 cm. In the 
left horn they are not so 
pron1inent, varying frotn 
1-·5cm. Tn the wall of the 
right horn the vessels of the 
vascular zone appear very 
prominent. Both fallopiaI\ 
tubes and their pavilions 
appear unchanged. Both 
broad ligaments are normal. 
Carcase showed tubercular 
lesions in the bronchial and 
mediastinal lymph glands. 

Ovaries. 

I 
Right ovary, 5 x 4 x 3.·5 

cm., oval in shape. The 
surface is smooth and 
glistening. Through 
the capsule ran be seen 
numerous sn1all cyst
like structures up to · 4 
cm. in diameter. These 
on section contain a 
clear slightly yellowish 
fluid. There are three 
large cyst-like pro
n1inence over which the 
capsule is transparent. 
The largest of these is 
2·8 cm. in diameter. 
A trace of two atro
phied corpora lutea can 
also be seen -0n the sur
face. On palpation the 
ovary feels cystic 
throughout. Section 
shows three cyst-like 
structures 1 · 4, 1 · 0, and 
2 · 8 cm. in dian1eter. 
The contents arc trans
parent and slightly 
ycllowh;;h in colour. 
The small cyst-like 
structures seen through 

:Microscopic 
Examination. 

Epiphysis .-Normal. 
Hypaphysis.-Normal. 
Pancreas.-Norma1. 
Thymus.-Normal. 
Thyroid.-Normal. 
Supramammery lymph 

gland.-Normal. 
Mammar11 gland.-

Normal. 
Vufra.-Normal. 
Vagina.-Normal. 
Cerrix.-Crrvicitis. 

chronica catarrhalis 
with fibrosis. 

Uterus.-Metritis 
chronica catarrhalis 
cystica. 

Fallopian tubes.
Normal. 

Oi-ar11.-
Right.-Cystic de

generation of the 
Graaflan follicle. 
Several normal 
follicles. 

Left.-Slight fibrosis 
several norn1al 
follicles. 

the surface are ap- , 
parentlv normal fol- I 
Iicles. · Several traces 
of atrophied corpora 
lutea are evident. The 
ovarian tissue is pink-
ish-grey and firm in 

Treatment. 

The uterus was 
irrigated with 
1 per cent. 
Lugol's iodine 
and the os 
swabbed with 
pure Lugol's 
iodine, at weekly 
intervals, for five 
weeks. On two 
occasions, cor
pora 1utea were 
expressed to 
bring about 
ocstrum. In 
April, 1926, the 
right ovary be
canrn cystic ; 
this was treated 
by rupture: cer
vix and uterus 
were again 
treated. Tn 
August, 1926, 
the cystic con
dition of the 
right ovary had 
again reap
peared, and it 
was decided to 
slaughter the 
animal. 

Cause of 
Sterility. 

Cervicitis, 
pyometra and 
cystic oopho
ritis. During 
treatment 
cervir.itis and 
pyometra were 
apparently 
cured, but 
recurrrnt 
cystic ovaritis 
of the right 
ovary 
persisted. 

consistency. 
Left ovary, 3 · 8 X 3 X 2 · 5 cm., oval in shape, surface smooth. It shows numerous 

small cyst-like areas through the surface, the largest of which is · 4 cm. There is a 
mrgc cyst-like prominence · 7 cm. in diameter, over which the capsule is trans
parent. The corpus luteum of the last interovulation period is present : it is almost 
level with the surface of the ovary. Section shows an irregular orange-coloured 
corpus luteum 1 x 1 · 3 cm. in size. The cyst-like structure seen through the surface 
is apparently a normal follicle, as are the small cystlike structures on the surface. 
The ovarian tissue is pinkish-grey and firm in consistency. 

OF ENDOCRINES. 

Epiphysis, 1·3 x ·4 x ·4 cm ........... . 

SIZE AND WEIGHTS 

Weight 0·3 gm. Thyroid-Right half, 5 x 5 X 1 · 4 cm. 
H~·pophysis, 2 · 1 X 1 · 8 X 1 cm ......... . 
Adrenals-Right, 6·8 x 4 X 1·7 cm .... . 

2·7 gms. 
20·5 

Left half, 7 X 5 X 1 · 2 cm. 
Length, including isthmus, 24 cm., weight 30·5 gms. 

Left, 6 x 3·3 x 1 ·5 cm ...... . 20·0 
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General Appearance 
and History. 

Condition good. Weight 
1,200 lb. Normal in 
appearance. Udder 
lactating. llfammary 

tissue appears son1e
what firmer than nor
mal. The left supra
mammary lymphatic 
gland is somewhat en
larged. No. of calves 
unknown. Date of 
last parturition un
known, but 1nust have 
been within previous 
twelve months. Peri
ods of oestrun1 ir
regular and infre
quent. Has suffered 
fron1 contagious 
granular vaginitis. 

Contagious abortion trst 
-negative. Tuber-
culin test-positive. 

I 

CASE 20. (See Appendix II, Fig. 20.) 

FRIESLAND COW 1659, 11 YEARS OLD. 
Date of first examination, 22.8.25. Date of slaughter, 28.4.26. 

Gross Examination. 

Vulva shows some old lesions 
of granular vaginitis. The 
vagina is normal. The 
posterior extremity of the 
cervix is enlarged and 
ragged. The cervical fold 
is cctropic. The os uterus 
admits the forefinger for 
the depth of 4 cm. Per 
rectum, the cervix appears 
slightly enlarged, but nor
mal in consistency. The 
body of the uterus is 
flaccid and mostly abdomi
nal. The right horn is 
larger than the left, both arc 
flaccid. Both fallopian 
tubes are normal. Right 
ovary the size of a pigeon's 
egg, firm in consistency. It 
contains a large corpus 
luteutn. There are some 
adhesions between the fim
briated extremity of the 
fallopian tube and!the ovary. 
The left ovary is snrnll, 
bean-shaped, and firn1. 
There are also some ad
hesions with the fimbriated, 
extremity of the tube. 
Broad ligaments normal. 

Dia,gno.,;is : pa vilionitis, 
retained corpus luteum, 
chronic endomet.ritis. 

While under observation, this 
animal developed cystic 
ovary and salpingitis on the 
left side. On the right side 
a soft tumour developed in 
the broad ligament, which 
later became attached to 
the ovary and uterns by 
thick fibrous strands. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Vulva shows a few dormant 
nodules of contagious granu
lar vaginitis. Vagina nor
rual, n1ucosa pale. ·First 
cervical fold ectropic, pale 
in colour. Length of cervix, 
6·5 cm.; width of wall, 
2·6 cm.; mucosa pale, 
consistency nonnal. The 
uterus is red in colour with 
a slightly yellowish tinge
body, 12 x 6 cm. ; width of 
wall 2 cm. ; left hron, 18 
cm. x 3 cm. ; width of wall, 
· 7 cm.; right horn, 20 x 4 
cm. ; width of wall, l · 5 cm. 
The serosa shows nunierous 
fibrous filaments, especially 
on its right lateral aspects. 
Attached to the broad liga-
1nent on the right side, 1 

6 cm. posterior to the ovary, 
is a swelling 4 · 2 x 3 x 2 · 5 
cm. It is spongy to the feel, 
covered with a smooth 
capsule ; it sends strands of 
loose fibrous tissue to the 
uterus and to the ovary. 
On section, it cuts doughy, 
dark red-brown in colour, 
with yellowish tinge in 
parts ; it has the appearance 
of an old haemorrhage. On 
section, the uterus presents 
a mottled mucosa. The left 
horn is greyish-red in colour, 
with smooth mucosa. Coty
ledons not pron1incnt, with 
a pale yellowish-grey colour. 
The mucosa of the right 
horn is reddish-grey in 
colour, but darker than the 
left. The cotyledons are 
prominent up to 1 · 5 cm. 
in 1lian1eter ; they are pale, 

Ovaries. 

Left ovary, 5x4·8x3·51 
cm., oval in shape. Its 
surface shows some 
fibrous filaments, but . 
is for the most part ' 
smooth ; it is markedly I 
fluctuating. On section, 
contains a large cyst, 
which practically fills 
the entire ovary ; it 
contains a clear yellow 
slightly viscid fluid. 
The cyst wall is smooth, 
reddish-grey in colour, 
The surrounding cap
sule is partly composed 
of a yellowish band, 
apparently corpus 
luteum tissue ; the re
maining portion of the 
capsule is greyish
white in colour. The 
normal ovarian tissue 
has almost undergone 
complete atrophy as a 
result of pressure from 
the developing cyst. 
Right ovary, 4 x 2 · 5 x 
2·5 cm., shows numer
ous fibrous filarnents, 
but is for the most 
part smooth. Some 
strands of fibrous tis
sue pass between it and 
the tumour described 
in the broad ligament. 
It presents a prominent 
corpus luteutn, 1 cm. 
in diameter, which 
stands 1 cm. above the 
ovary There arc four 
transparent areas, fluc
uating, varying in size 
up to 1 cm. These are 
apparently developing 
follicles. On section, 
contains a corpus 

Microscopic 
Examination. 

Thyroid gland.-Nor-
mal. 

Pancreas.-Normal. 
Epiphysis.-N ormal. 
Hypophysi.,.-

( 1) Pars distalis
nonnal. 

(2) Pars intcrmedia 
-increase in con-
nective tissue. 
which shows 
numerous fat drop
lets. Local ac
cun1ulation of 
lymphocytes. 
(3) Pars nervosa 
-normal. 

Supramammary lymph 
gland.-Small 
necrotic arra sur
rounded by an area 
with eosinophilic 
infiltration. 

Mammary gland.
concretions, matn
mitis catarrhalis. 

Cervix.-Normal. 
Uterus.-Metritis 

chronica catarrhalis. 
Fallopian tubes.

pavilionitis, hydrosal
pinx. 

Ovary.-
Right-fibrous fila-

ments, corpus 
lutcum normal 
histologically. 

Left-cystic degener
ation, cyst shows 
lutcin tissue in 
wall. 

Tumour.-Fibrous cap
sule, contents show 
fibrin. 

Treatment.. 

22.8.25 : Corpus 
lutcum expres
sed. Uterine 
irrigation with 
1 per cent. 
Lugol 's iodine 
and swabbing of 
the os with 
Lugol's iodine 
was carried out 
five tin1es, also 
uterine massage. 

29.10.25: Cyst 
expressed from 
right ovary. 
12.2.26 : corpus 
luteun1 expres
sed from right 
ovary. Salpin
gitis and pavil
ionitis developed 
during treat
ment. The ease 
was then con
sidered hopeless 
and slaughtered. 

Cause of 
Sterility. 

Corpus lutenm 
persistens, 
pa vilionitis, 
endometritis 
catarrhalis 
chronica. This 
was followed 
by 
hydrosalpinx 
and cystic de
generation of 
the corpus 
luteum. 

horn is greyish-red in colour, with smooth mucosa. Cotyledons not prominent, with 
a pale yellowish-grey colour. The mucosa of the right horn is reddish-grey in 
colour, but darker than the left. The cotyledons are prominent up to 1 · 5 cm. 
in diameter ; they are pale, whitish-yellow in colour, and give the tnucosa a very 
mottled appearance. The left fallopian tube towards its fimbriated extremity is 
dilated and convoluted; it is ·5 to 1 cm. in diameter. The cornual extremity ap
pears unchanged. Its fimbriated extremity is adherent to the ovary. The right 
faJlopian tube does not appear increased in dian1eter ; it is difficult to trace, as it is 
covered with fibrous thickenings ; its extremity is attached to the ovary by fibrous 
tis~me. 

luteum, 1 · 8 X 1 · 7 x 
1 · 4 cm., somewhat hourglass-shaped and orange-yellow in colour. Close to the corpus 
luteum is a Graafian follicle 1 · 5 cm. in diameter; two smaller Graafian follicles 
arc also present. The remaining portion of the ovary is greyish-white in colour and 
firm, with several small blood-vessels. 

Epiphysis, 1·7 x ·8 x 16 cm .......... . 
Hypophysis, 2 X 1 · 6 x 1 · 5 cm ........ .. 
Adrenals-Right, 7 x 4 x 1·3 cm ...... . 

Left, 6·2 x 5 x 1·3 cm ...... . 

SIZE AND WEIGHTS 

Weight 0·42 gm. 
3·0 gms. 

20·0 
16·5 

OF ENDOCRINES. 

Thyroid-Right half, 4 · 8 x 6 · 4 X · 7 cm. 
Left half, 6 x 6·3 x ·8 rm. 

Length, including isthmus, 31 · 8 cm., weight 30 gms. 
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General Appearance 
and History. 

Condition good. Weight. 
945 lh. Normal in 
appParanct>. Cddcr is 
in the Iat<'r stages of 
lartation. Its tissue 
is soft and pliahlP. 
Whil<' under obser
vation for 12 1nonths, 
oestral periods have 
occurrrtl at rPgular 
intervals except. that 
t her£' was intermission 
in th<' month of July. 
Th<' row has had 
sev('ral ralvrs, thP 
rxart numhrr is un
known. llatc of last 
parturition - .Junr, 
192:l. Contagious 
al)Ortion trst-nPga
t.ive. Tuhcrrnlin test 
-prn~itivr. 

CASE 21. (See Appendix fl, l◄'ig. 21.) 

FRIESLAND COW HioO, 11 YEARS OLD. 
JJate of first examination, 22.8.25. Date of skm.ghter, 11.8.26. 

Gross Examination. 

The vulva is normal. Yagina 
eontains a sn1all quantity 
of clear rnueus. Cervix : 
first cervical fold is ertropic 
and ragged, mucosa slight 
reddish. The ostium uterin
un1 admits the index fingPr 
for an inch. lt--.ron1 t hP rec
tun1 the cervix sPetns some
what enlarged. but normal 
in com:;ist<'ncy. The utf'rus 
and uterine horns are al
most entirely abdominal. 
ConsietPney is soft. and 
llabhy. Both horns are 
somewhat. largrr than nor
mal. Both fallopian tubes 
are norn1al in size and con
sistency. The right ovary 
is elongated, about 5 x :3 
cn1. It is soft, in rorn;is
tency, but no definite cyst 
formation can be felt. The 
!Pft ovary is about equal in 
size to the right. It con
tains a corpus lnteun1. This 
ovary is also slightly soft, 
hut no definite cystic for
niation can be dterrninrd. 
"Broad ligainents are nonnal. 

Diagnosfa : endonwtritis 
chronica catarrhalis and 
cervicitis. 

\Yhile under ovservation for 
t\velve n1onthi-; some hard 
nodules developed in the 
right uterine horn. The 
eondition reniainC'Cl other
wise unchangrd. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Yulva is nonnal. The vagina 
shows some sm.all ahscesses, 
up to the sizP of a p(•a, 
along the emus<' of the 
durts of Gaertnrr. Cervix, 
8 x 6 cm. ; width of wall, 
:3 · 5 c1n. ; thr first cervical 
fold is eetropir and rap;gPd, 
n111rosa pale-pink in colour. 
{;tprus, l:l xi rm.; width 
of wall, l · 5-2 cm. : left 
horn, 20 X 4 em. ; width of 
wall, 1 · 5 rm. : rif,l;ht. horn 
22 x 5 cn1. ; width of wall, 
1-1·5 rm. The mucosa 
is yellowish-pink to slaty
pink in colour ; it is !m10oth, 
swollen, and ocdematoufl.. 
I 11 parts it. is trane.parrnt. 
On palpation the wall of 
the uterus is soft. The 
right horn contains several 
small nodules varyin~ fron1 
a pin's lwad to a pea: 
these arr almost entirely 
confined to tlw nnwosa. 
On srction, thPy an· yrl
lowish in rolour and gritty. 
Some of the larg<'r nodules 
extend to th,• muscular 
roat. The fallopian tubes 
are unrlrnngpd in sire and 
con~.istPnc~·. Th<' hroad 
ligainents arr normal. Post
niork111 showPd tuhrr<'u
losh~ of th<' prritonenm, 
plPura, hmgR. and bron
chial I~·mphaUr glands. 

Ovaries. 

Mirroscopic 
Exarnination. 

Left ovary, 5x3x2·5 Adrenals.-Normal. 
cm., oval in shape. Thymus.-Normal. 
Surface smooth and Tltymid.-Normal. 
glist;,ninp;. It shows Hypopltysis.-Normal. 
mnuerous small cyst- Epipltysfa.-Corpora. 
like structures on the a1nylarra. 
surface, varying in size Pancreas.-Nonual. 
up to l · 5 cm. in Jfmnmary g/and.-
diamet<>r. Towards the slight catarrhal mam-
antf"rior pole there is a rnit.is. 
lar~P cyst-like st,rnc- Lymph g/and.-Slight 
tur(•, apparently a fibrosiR. 
drvrloping Graafian Vagina.-Ahscess in 
follicle, 1 · 7 cm. in duct of Gaertner 
diameter. On palpation (tubercular). 
the ovary is soft. On Cerl'ix.-Fihrosis. 
section, there are traces Pallopian tube,r;.-
of several atrophied Normal. 
corpora. The cyst- Ora.ry.-
like structures are Right-normal fol-
apparently norrnal fol- licles, roqms 
licles. The ovarian tis- lnteun1 with tnuch 
sue is greyish-white and fibrous tis~me. 
moist. Right ovary, Left-at.retie follirlc 
5X3X2·5 cm., shows (follicularepitlwlum 
similar outwards ap- filling the ,·avit~·), 
pearance to the left, small cyst with 
with numerous cyst- llattcned epith<'lial 
like prmnincnces. To- lining and wall of 
wards its anterior pole conrwctivc tissue J · 

thcrr is a prorninPnt and t.hera cPlls.

1 

corpus luteum of the :N"ormal folieks. 
last interovulation peri- Uterus.-~letritis 
od ; five yellow specks, chronira eatarrhalh~. 
the rnnains of previous (tubercular metritis). 
corpora lutea, are seen .:_ _________ · 

Treatment. 

The uterus was 
irrigated on 
several occasions 
with 1 per cent. 
Lup;ol's iodine 
and the cervix 
swabbed with 
pure Lugol's 
iodine. l'terine 
1nassagc was also 
tri<•<I. Tuher-
rular nodulPs 
devrlopNl in the 
right. uterine 
horn during the 
time the cow 
was undPr oh
srrvat,ion. 

through the surface. I 
On palpation the ovary is soft. SPction shmys I I 
a len1on-coloured corpus luteun1 1 · 4 cn1. m 
diameter. The cyst-like structures seen through I 
the surfaces are apparently normal follirles. 
There are several traces of atrophied roroora i , 
lutea. The ovarian tissue is whitish-grey and I I 
1noist. I 

OF ENDOCRINES. 

Epiphysis, 1·4 x ·7 X ·7 cm .......... . 

SIZE AND WEIGHTS 

Weight 0·4 ~m. Thyroid-Right. half, 4 X 4·5 X 1 cm. 
Left half, 5 X 2·(i X 9 cm. Hypo11hysis, 2 · 4 x 1 ·8 X l · 4 cm ....... . 

Adrenals-Right, 5 X 3·6 x 1·6 rm .... . 
3·5 gins. 

14·5 Length, including isthmus, 21 · 2 rm., weight 20 grns. 
Left, 4·6 X 2·8 X 1·5 em .... . 11·0 

Cause of 
Sterility. 

Tubercular 
1nctritis. 
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Gcn,•ral Appearance 
and History. 

Condition fair. Weight 
1,170 lb. There is 

very slight relaxation 
of the pelvic liga
ments : the appear
ance is oth<:'rwisc nor
mal. The cow has 
lactated, but is now 

dry. No. of calves, 
several. Last par
turition-March. 1925. 
Periods of oestrum 
irregular. The animal 
has had contagious 
granular vaginitis. 
Contagions aborti0n 
test-ne~ativc. 
Tuberculin tcst-
ne~•tlve. 

CASE 22. (Sec Appendix 11, Fig. 22.) 

FRIESLAND COW 1662. 15 YEARS OLD. 
Date of first examinntion, 27.8.25. Date of slauahter, 11.5.26. 

Gross Examination. 

The vulva shows a few old 
nodules of granular vagi
nitis. The labiac show a 
few old cicatrices. The 
vagina contains a quantity 
of thick yellowish-green 
foetid pus. The posterior 
extremity of the cervix is 
markedly enlarged and the 
first two cervical folds arc 
ectropic. Thr mucosa is 
dark red in colour. The os 
contains thick pus and ad
mits the finger to its entire 
depth. Per rectum, the cer
vix is enlarged and tlrtn. 
The uterus and uterine 
horns are norn1al in size, 
but slightly flaccid. noth 
fallopian tubes are normal, 
but there are adhesions 
between the fimbriated ex
tremity and the ovary. 
Right ovary normal in size 
and consistency. Left 
ovary, size of a small hen 
egg, somewhat fluctuating. 
At its anterior extremity 
there is a prominrnt corpus 
luteum. Broad ligaments 
normal. 

Diagnosi.s : cervicitis purn~ 
lenta and endometritis 
chronica. 

While under observation this 
cow developed pyomctra, 
salpingitis, and cystic oop
horitis. The murosa of the 
cervix became normal in 
rolour, but there was little 
reduction in sh£. 

Post-mortem :Examination of the Genital Apparatus. 

Genital Tract. Ovaries. 

The vulva shows s. ome nodules I Right ovary, 4 · 8 x 4 · 2 x 
of granular vaginitis. There :l · 5 cm. It is oval and 
an• a Tew cicatrices on the covered by the fimbri-
labiae. The vagina contains ated extremity of the 
a small quantity of thick fallopian tube to which 
gren1ish-yc1Jow very foetid it is irregularly ad-
pus. The cervix is markedly hercnt. It is fluctu-
ectropic. The posterior ex- ating and appears 
trnuity protrudes in fo the cystic throughout. 
vagina as a largP rauli- There are traces of five 
1lower-like growth. The akophicd corpora lutea 
first and second cervical srcn on its surface. 
folds are inverted and (,he On section it shows a 
third partly invertP<L The large cystic corpus 
tnucosa is pale, but in parts luteum which fills al-
is ulcrratcd. Dian1etcr, 10 most the entire ovary. 
cm.; length, 9· 5 rm. On Only a thin capsule of 
section, width of wall ovary tissue remains. 
posteriorly is 4 · 5 cm., Left ovary, 4 x 2 x 1 · 8 
anteriorly :l · 5 em. The os cm. It is somewhat 
uterus is patent. The uterus elongated. There are 
and uterine horns arc nor- numerous fibrous ad-
nial in sizr, but somewhat hesions : these 8.re in 
flaccid, soft, and thickened. part stained brown, 
l'terus body, 12 x 7 cm., apparently the result 
wall 1 · 5 cm. ; horns- of an old haemorrhage. 
right, 19 · 5 x 3 · 5 cm. ; left, The ovary is firm in 
20 X :i · 5 cm. : wall, 1 · 5 cm. consistency. There are 
to 2 cm. The mucosa is two atrophied corpora 
greyish-yellow in colour, Intra apparent on the 
soft, and moist. It appears surface. On section. 
to be somewhat wsollen, the ovarian tissue ap-
up to · 5 cm. in depth. The pears unchanged. There 
cotylt'dons are fairly promi- are three atrophied 
nent-, grryish-yellow in corpora lutea and two 
colour, giving the mucosa a apparentl~,. normal 
mot.tied appearance. noth Graafian follicles pre-
fallopian tulws are enlarged sent. 
and flr1n, · 4 cm., Pxrept at 
the ovarian extremity, 
where they arc slight,Jy 
fluctuating. The left shows 
a cystic formation 4 cm. 
from the flmhriated ex-
tremity. noth extremit.ies 
are loosely adherent to the 
ovary. The attachment is 
irregular, so that the ex-
tremity does not form an 
enclosed cavity. The broad 
Iigamrnts arr normal. 

OF }~NDOCRINRR. 

:Microscopic 
Examination. 

Adrenal.
Right-normal. 
Left-normal. 

Thyroid.~Normal. 
Epiphys!.,.-Few cor

pora amylarea. 
Hypoph!)sis.-Pars dis

t.alis contains two 
cysts Iinrd with epi
thelium, contents of 
rolloid nature with 
epithelial cell debris. 

Supramammary lumph 
gland.-'--Shows neu
trophilic infiltration 
and oedema. 

Mammaty gland. 
numerbus con-
cretiorts. 

Pancreas.-Normal. 
E'allopian tubes.-Hy

drosalpinx. 
U/erus.~Metritis 

chroniea catarrhalis. 
Capillaries show 
some hyaline de
generation. 

Gerl-ix.~Cervicitis 
chroniea purulenta et 
ulrcrosa. 

0!'llT//.-
Right-]utein cyst, 

:itrrtic folicles, 
oedr1na, fibrous at
t.achlnents. 

Left~~mall cystic 
degPnPrat.ion, at
retie follicles, some 
oedema. fibrous 
fllanlents. 

Bpiphysis, 1 · 4 x · fi x · 6 ('Ill .......... . 

KIZ~] AND \V>,IGHTS 

WPight O·:l gm. Thyroid-Right half, 4·5 x 4·4 X ·8 cm. 

Treatment. 

The cervix was 
swabbed with 
Lugol's iodine 
and the uterus 
irrigated with 
1 per cent. 
L1111ol's iodine 
on 10 occasions, 
between 27 .8.25 
and 1.1.26. 
When pyometra 
supervened, 
draining of the 
purlulent con
tents of the 
uterus was fol
lowed by uterine 
irrigation and 
the insertion of 
an anthmptic 
pessary. An en1-1 
bedded corpus 
luteum was ahm 
expressed during 
treatment. 

Hypophyi..is, 2·5 x 1·7 X 1·6 cm ....... . 
Adrenals-Right, 5 X :l·7 X ·8 cm ..... . 

:l·O gms. 
12·0 

Left half, 5 X 3·2 X ·6 em. 
Length, including isthmus, 22 cm., weight 14 · 5 gms, 

T,eft, 4·5 x 4·4 X l·l cm .... , l:l·O ,, 

Cansc of 
Sterility. 

Ccrvicitis 
chronica 
purulenta, 
cndometritis 
chronica 
eatarrhalis 
followed by 
pyon1etra, 
salpingitis, 
and cystic 
degeneration 
of the corpus 
luteum. 
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General Appearance 
and History. 

Condition poor. Weight I 
1,160 ltJ. Normal in 
appearance. Has 
iactated, but is now 
dry. Udder tissue is 
normal. Number of 
calves-3. Date of 
last parturition-24.6. 
24. Since last par
turition the oestral 
periods have been vrry 
irregular, with ab
normally long inter
ovulation periods. 
The cow had not 
shown oestrutn for 
four months prior to 
slaughter and had 
only one oestral_period 
in ten months. Con
tagious abortion test 
-negative. Tuber
culin test-nPgative. 

While under obser
vation the pelvic-
1iga1nents became re
laxed and the root of 
the tail became ele
vated. The cow never 
showed symptoms of 
ahnonnal sexual de
sire. 

CASE 23. (See Appendix 11, Fig. 23.) 

FRIESLAND COW :No. 1663, 10 YJ<";ARS OLD. 
Date of first examination, 27.8.25. Date of slauuhter, 18.2.27. 

Gross Examination. 

Vulva shows several old I 
cicatrices and some warty 
growth on the skin. There 
is a slight mueous dis
charge. Several small yel
low transparent nodules 
present in mucosa. Vagina, 
two small nodules the size 
of a pea along the right 
duct of Gaertner. Small 
quantity of tenacious 1nucus 
present. Cervix-first cer
vical fold ectropic and 
dark-red in colour, ostiun1 
uterinum admits one finger 
easily to a depth of 3 cm. 
J<'rom the rectum the cervix 
appears nornial in size and 
slightly firm. Uterus and 
uterine horns are normal in 
size, but soft on palpation. 
Both fallopian tubes arc 
norm:tl. Right ovary is 
somewhat large, firn1 in 
consistency. Surface is 
smooth. Left ovary is also 
somewhat large, ftnn in 
consistency. Surface 
smooth. Broad ligaments
normal. 

Diagnosi,'i : cervicitis, me
tritis rhronica ratarrhalis, 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Yul var 1nucosa normal. Yagin
al 1nucosa normal. Cervix, 
7 x 6 cm. ; width of wall, 
3 cm. ; first cervical fold 
hypertrophic and ectropic, 
nnicosa yellowish-pink in 
colour. The ostium uteri
nun1 contains some thick 
tenacious 1nucus. Utcrus
body, 12 x 4 cm.; width of 
wall, 1 cm. ; left horn, 
17 x 3 cm. ; width of wall, 
· 7 cm.; right horn, 16 x 3 
cm. ; width of wall, · 7 cm. 
Uterus an<l uterine horrn:; 
soft on palpation. Serosa 
smooth, yellowish-pink in 
colour. On section, it cun
tains a small quantity of 
clear tenacious mucus. 
Mucosa brownish-yellow in 
colour. The cotyledons arc 
fairly prominrnt, also 
brownish-yellow in colour, 
except towards t.he apices. 
where there is no tracr of 
cotyledons. In the latt.cr 
portion of the mucosa. one 
recognizes several s1nall 
cysts pinhead in size. 
Both fallopian tubes are 
normal. Broad ligan1enh; 
normal. 

Ovaries. 

Right ovary, 5 ·5 x 4 x 2· 5 
cm. Capsule yellowish 
in colour, softish on 
palpation. Its surface 
presents a number of 
small areas, irregular 
in outline, varying up 
to 1 ctn. in diarnctrr. 
These areas appear as 
blisters raised above 
the surface of the 
ovary : their capsulr 
is clear, transparrnt. 
On close examination 
these arpas are c01n
poscd of a number of 
small cysts, clustrrrd 
together, separated by 
a thin wall. They ex
tend n1orc or less 
deeply into the cortex 
of the ovary. On 
section, the ovarian tis
sue is pinkish-grey and. 
firm in consistency. 
There arc large cyst
like areas and. several 
small cyst-like areas 
apparent on the sur
face of section. 

Left ovary, 6 x 4·3 x 
2·8 cm. Soft on 
palpation. C a p s u I c 
yellowish in colour. 
Shows on its surface 
some small cyst-likP 
areas, apparently nor
mal folicles. There arc 
also a number of the 
small mult.ilocular cysts 
as described on the 
right ovary, but fewer 
in number. On sect.ion, 
ovarian tissue greyish
pink and firm. Several 
cyst-like structures 
varying in size. So1ne 
irregular areas of lutein 
tissue arc also present. 

OF ENDOCRINES. 

~licroscopic 
Examination. 

Rpiphysis.-Normal. 
H ypophysis.-N ormal. 
Thymu.,. -Normal. 
Thyroid.-Normal. 
Pancreas. -Normal. 
Adrenals.-Nonnal. 
Supramammary lymph 

ylands.-·Fihrosis. 
Jiamma711 g/a11d.-

Nu1nerous con-
cretions. 

Yult•a .. -Normal. 
Vagina.-Normal. 
Cervix.-Fihrosis. 
Uterus.-Metritis 

chronica catarrhalis 
cystica. 

1'111/opian tubes.
normal IIlUCOUS and 
muscular zones. 
There is perisalpin
gitis. 

01•aries.-Srveral sma11 
single and multilo• 
cular eysts. lined 
with epithelium; at-
retie follicles. 
Graafian follicles 
showing deg:Pneration 
of the zona granulosa. 
No ova seen in these 
follicles. 

Hypophysis, 2 · 6 x 2 x 1 · 4 cm ......... . 
8IZE AND WEIGHTS 

Weight 4·5 gms. Thyroid-Left half, 4·5 x 3·5 X 1 cm. 
Epiphysis, 1 · 6 x · 5 x · 5 cm .......... . 0·6 gm. Right half, 5 X 3·2 X 1 cm. 

Treatment. 

Uterus irrigated 
with Lugol's 
iodine 1 per 
cent.. followed 
by uterine and 
ovarian n1as-
sage. Trcat-
nient carried 
out with weekly 
intervals for a 
month. )lassage 
continued for 
four months at 
weekly intervals. 
In April cysts 
developed in 
hoth ovaries ; 
treatment was 
again com-
menced after 
rupturing the 
ovarian cysts. 
In ~fay the cow 
showed oestrum 
for the second 
time and was 
served without. 
result. In Oc
tober oestrnn1 
again appeared ; 
the cow was 
served · without 
rPsnlt. A bout 
this time the 
surface of the 
ovaries becan1c 
granular to the 
feel, the granu
lar areas in
creasing in 
numbers until 
she was de-

Cause of 
Sterility. 

)letritis 
chrouica 
ratarrhalis, 
with cervicitis; 
this was fol
lowed by cystic 
oophoritis and 
cystic degener
ation of the 
uterine lllUCOUS 
glands. 

stroyed. During the last three 
months of observation the 
ovaries were somewhat soft on 
palpation, but cyst formation 
was not definitely diagnosed. 

Adrenals-Right, 4·7 x 4 x 1 ·4 cm .... . 20·0 gms. Length, inchtding isthmus, 22 cm., weight 18·5 gms. 
Left, 6·8 x 2·6 x 1·2 cm .... . 17·5 
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General Appcarancr 
and History. 

Condition good. WPight 
1,180 11l. Normal in 
appearance. Has lac
tated. Date of only 
parturition-August, 
1923. No history of 
contagious granular 
vaginitis. While under 
observation the oestral 
periods were very ir
regular. Contagious 
abortion test-nega
tive. Tub,•renlin test 
-nPl,(ntivr. 

CASE 24. (8ee Appendix JI, Fig. 24.) 

FHrnRLAl\ D COW iG<i4, (i Yl•:AHR OLD. 
f J,tfe uf fir.~t exam i11ufio11, 27 .8.25. note of slu nyhler, 8.6.26. 

Gross Rxaminat.ion. 

The vulva and vagina are 
normal. The first cervical 
fold is slightly cetropic and 
somewhat raggPd. It is pale 
in colonr. The os is patent. 
It contains a small quantity 
of slightly turbid, tenacious 
1nucus. PPr rectum, the 
cervix is nonnal in size and 
consistency. The uterus is 
slightly flaccid and its body 
somewhat broader than 
normal. Both uterine walls 
are also flaccid and some
what enlarged. The right 
fallopian tube is nor1nal in 
size. The left fallopian tube 
is markedly thickened, es
pecially towards its flmbri
ated extremity, which is 
adherent to the left ovary : 
it is very convoluted and 
is firm on pressurP. due to 
t<insion with contained fluid. 
The right ovary contains a 
prominent corpus lutcu1n 
from the last interovulation 
period. The left ovary is 
the size of a walnnt and 
ftnn in consistency ; it is 
adherent to the fl mbriated 
extremity of the fallopian 
tube. The broad ligaments 
are nonnal. 

Diagnosis : metritis chronica 
catarrhalis, cervicitis 
eatarrhalis, hydrosalpinx, 
corpus luteum persistens. 

J>o:-.t-mortrm };xamination of the Genital Apparatui:-. 

Genital Tract. 

The vulva is nor:nal. ThP 
vagina contain<; a s1nall 
<111antity of transparent 
tenacious tnncus. Cervix
length, 6 cm. ; width of 
wall, 3 cm. ; tUtl('OSa pale. 
The os is paknt. It seems 
normal in consistency. 
Uterus-body, 10 cm.: 
horns, 14 cm. ; width of 
hotly 4 cm. ; horns, 2 · 5 cm. ; 
depth of wall varies from 
1 to 1 · 2 cni. : ttw sProsa is 
yellowish-pink in colour. 
Thr uterus is somrwhat soft. 
on palpation. On section, 
it contains a quantity of 
clear viscid n1ucus. The 
u1ucosa is pinkish-grey in 
colour ; it is swollen, oede
matous. and somewhat 
transparent. The cotyle
dons var~r in size up to 
I cm. ; they are greyish
yellow to pinkish-grey in 
colour. The left fallopian 
tube is enlarged and tortu
ous throughout its entire 
extent. It gradually in
creases in dia1neter towards 
its flmbriated extremity, 
whieh partly encapsules the 
ovary. On section, the tu be 
contains clear fluid. The 
flmhriated extremity is ad
herent to the ovary over 
its free border. The right 
tube shows five small iso
lated cysts at its uterine 
extremity. The remainder 
of the tube appears normal. 
The cysts contain a clear 
fluid. 

()vari<•s. 

Right ovary, 4 x 3 · 6 x 
2 · 5 cn1. I ts surface 
shows numerous fol
licles in various stages 
of development. The 
largPst of t.hcse is 
1 · 3 cm. in diatneter. 
It- shows the presence 
of seven atrophied cor
pora lutca on its sur
face: it, also con
tains the corpus lutcurn 
of the last intcrovu
lation period. On sec
tion, there is a pale 
lemon-coloured corpus 
luteum of the last 
intcrovulation period, 
1 · 5 x 1 · 4 cm. There 
are several Graaftan 
follicles, varying in size 
from 3 mm. to l · 3 cm. 
in diameter. The re
mainder is greyish-pink 
in colour and appears 
nonnal in consistency. 

Left ovary, :l X 2 · 1 x 2 
cm. It is almost c01n
pletely eneapsuled by 
the flmbriated extrem
ity of the fallopian 
tube through which 
its surface cannot be 

?\Iicroscopic 
}~xamination. 

Epiphysis.-('orpora 
atnylacea. 

Hypophysis.-Normal. 
Adrenals.-Normal. 
Tl<yroid.-Normal. 

Panrrea.~.~Normal. 
Snpramammary lmnptt 

gland.-Normal. 
Jfammary !!land.

Sclerosis. 
Vagina.~Vaginitis 

catarrhalis chronica. 
Uterus.-Metritis 

<·atarrhalis chronira 
with commencing 
cystic formation. 

Pallopian tubes.
hydrosalpinx. 

Ovaries.-
Right-normal folli

cles, corpus luteu1n 
(1) present, which 
is rich in stron1a 
and poor in lutein 
cells. 

Left-fibrous ad-
hesions on surface. 
Corpus luteum (2) 
present, poor in 
lutein cells and 
rich in strmna. 

Treatment. 

i Cas,• eonsiderPd 
hopekss at first 
examination. No 
treatment tried. 
The anitnal wa~ 
kept under ob
servation for a 
period of 7½ 
months. During 
this time little 
change took 
place. A few 
small cyst-s de
veloped at the 
nt.crinP ext.rpm
ity of the right 
fallopian tulw. 

Cause of 
Sterility 

)fetritis 
chronica 
catarrhali~ 
cystica, crr
vicitis entarr
halis, and 
bilateral 
hydrosalpinx. 

observed. It is firm in consistency. When the capsule of the flmbriate,l extremity is re
tnoved, the corpus lutemn of the second last interovulat,ion period appears on thP sur
face. Slightly protruding above the surfacP, a few developing Graaflan follie!Ps can 
also be seen. On section, a pale lrmon-coloured corpus httPum of the second last inter
ovulation period is present., l · -l x · 9 cm. There are several dt>vPloping Graatian 
follicles varying in siie up to · f, cn1. in diameter. The re1naimler of this ovar~· iK 
pinkish-grey and normal in consistency. · 

OF ENDOCRINES. 

Epiphysis, 1 • 8 x · H x · 6 cm .......... . 
8IZ}1 AND WEIGHT~ 

Weight O · 45 gm. Thyroid-Right half, 4·8 X 3·7 X 1·2 cm. 
Hypophysis, 2· 2 x l · 5 x l ·3 cm ....... . 
Adrenals-lUght, 6·1 X 3·6 X 1·3 cm .. . 

2·5 gms 
li ·5 

Left half, 3·8 x 4·7 x 1 cm. 
Length, ineluding isthmus, 22 · 2 cm , weight 22 • 5 gms. 

Left, 5·1 x 4·4 x 1·5 cm .... . Hl·ll 
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GenPral Appf'aranrr 
and History. 

Condition good. N N'ma 1 
in ap1wa1a1.et.. 

Weignt 1.160 Ill. 
Number or calves--]. 
Date of parturition 
-March. 1920. 

Contagious abortion test 
-negative. Tuhcr-
c-ulin test- negative 

While under observation 
at this Institution the 
cow showed nine (:){'S
trl'I perio,!s in two 
years : on two oc
casions Rix monthPJ 
pasRcd without any 
evidence of i·estrum. 

CASF~ 25. (See Appendix II, l<'ig 2.5.) 

J<'RIESLA1'D COW 16(i5, 10 YEARS OLD. 
])ate of fir# e.:r,amination, 2:-.8.25. Date of slauahter, li.8.27. 

Post-mortem Examination of the Genital Apparatus. 

Uross Examination. 

Genital Tract. 

Vulva normal. Vagina ron- Vulva normal. Yai;,;ina nor-
tains a small . quantity of mat. errvix, 10 x -1- cn1.; 
tenacious slightly opaque width of wall, 2 cm. ; 
1nucus. Cervix: the pars 1nur0Ra palr. ThrrP is a 
vagina is sotnewhat en- Rtnall fahm ccrvkal plug 
larged and slh;:htly ragged; present. Uterus-body, 
ostimn utcrinum is patent 7 x 5 cm. ; width of wall, 
for a small dilator. Fterus l ·2 cm.; right and left 
is normal in size and of horns, 20 x a cm.; widt.h of 
fairly good tone. The wall, · 8 cm. ; serosa nor-
fallopian tubes arr, nornial. tnal. The ravun1 uteri con-
Right ovary is the size of tains 50 r .c. of opac1uc 
a walnut., firm ; contains the slimy mucus whirh is rhirf-
corpus lut,,um of the last ly ronflncd to the right 
intcrovulation period. Left horn. :"tlurosa of thr lrft 
ovary if; the size of a wal- horn is palC' in colour and 
nut, flrtn ; thrre is a small soniewhat tnoist ; the coty-
cratcr at its anterior ex• lcdons arc atrophil'd. The 
tremity. the result of a mucosa of the right horn is 
recently ruptured Graafian grr-ysish-rrd in colour and 
follicle. Broad ligaments moist : thr cotyledons are 
normal. slightly swollen and reddish 

Diagnmi,: No palpable change in colour. Both fallopian 
in the genitalia. tubes are unchanged. The 

hroad ligaments are un
changed. 

Ovaries. 

}tight ovary, 4 x 2·5 2·5 
cm. ; surface smooth ; 
it contains thr corpus 
lnteum of the last 
i11terovnlation pPrio<l, 
which had up to the 
time of slaughter 
existed for four months. 
On section, thrre is a 
brownish-orange corpus 
luteum, l ·fi cm. in 
di;uneter. Some stnall 
eyst-lik<• struetures (fol
licles) are also present .. 
The oviaian tissue is 
pinkish-white and firm 
in consistency. 

Ldtovary,:Jx2·4 2cm.: 
surface smooth ; under
neath the surface some 
small cyst-like areas 
are prescllt, over which 
the capsule is thin and 
transparent (follicles). 
On section, there are 
several small cyst-like 
structures. apriarent.ly 
normal follicles. The 
ovarian tissue is greyish
white to greyish-pink 
in colour and flrtn in 
consi~tency. 

SIZE AND WEIGHTS OF ENDOCRINES. 

Microscopic 
}~xamination. 

Bpiphysis.-Normal. 
Hypophysis.-Normal. 
Adrenals.-Rlight ir• 

regularity in the dis-
1,ribut.ion of lipoid 
granules in the cor
tex. 

Thyro-id.-Normal. 
Thymus.-Normal. 
PancreaR.-Nor1nal. 
811pramammary lymph 

gland.-N ormal. 
JI ammary oland.-N or-

mal. 
Vagina.-Normal. 
Cervix.-Normal. 
Fallopian tubes.-

Mucous folds appear 
thickened with fl. 
bro us tissue. 

Omries.-Small r~·sts 
with epithelial lining. 
Normal follicles pre
sent. Normal corpus 
luteum. 

U /,ru s. - M etritis 
chroni~a catarrhalis, 
with atrophy of thr 
mucosa and dimi• 
nution in Uterine 
glands. 

Epiphysis, 2 X · 75 X • 75 cm .......... . Weight 0·75 gm. 
:l·O gm. 

16·0 gms. 
14 • f, jl;JJIR. 

Parathyroid, 1 x · 75 x · 3 cm. 
Thyroid-Left half, 11 x 8 x · 75 cm. Hypophysis, 2 · 5 x 2 x 1 · 25 cm ........ . 

Adrenals-Left, 4·5 x 4·25 x 1·5 em ... . 
Right, 5·2 X :l-2 X l •2:, em .. 

Right, 7 x 6 x ·75 rm. 
T~<'ngtl1, ine]udini;i: ii-.t.hnnts, 23 · 5 gms., wehiht 

Treatment. 

27 .8.25-28.10.25 : 
Uterine and 
ovarian ma8• 
sage. 

12.2.26 : Corpus 
luteum persis
t<ins expressed. 

7.4.26: Uterus ir• 
rigated 1 per 
cent. Lugol's 
iodine, cervix 
swabbed Lugol's 
iodine. 

7.4.26-7.5.26-
7.6.26: 1½ c.c. 
pituitar~· in
fnndilmlar ex
tract, 1 c.c. 
adrenalin in-
traYenously. 

:16 gms. 

Cause of 
St<irility. 

Metritis chronira 
catarrhalis. 
with atrophy 
of the mucosa 
and diminution 
in uterine 
glands. 
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Geiwral Appearall('t' 
and Hi~torr. 

Condition good. Weight 
1,050 II>. The animal 
shows signs of old age, 
Has lactated. The 
right posterior quar
ter of the udder is 
swollen, firm on palp 
pation. and contains 
a large quantity of 
thick greenish-yellow 
purulent material. 
The tail and hind
quarters are Rtained 
with a yellowish dis
chargP which issues 
from the vulva, No 
of calves-unknown. 
Last part.urition-
~fareh, 1925. Sine,, 
last parturition, oes
trum had not been 
carefully observe,!. 
The cO\t had been 
bred several times, 
hut failed to conceive. 
While under obser
vation at this Insti
tution she never 
showed ocstrum. 

Contagious abortion test 
-negative. 

Tuberculin test-nega
tive. 

CASE 26. (See Appendix JI, Fig. 27.) 

FRrnSLA:\'D COW 1682, 12 YEARS OLD. 
Date of first examination, 28.8.2,':i. ]Jate of slau.yhter, 21.11.25. 

Post-mortPm Examination of the Genital Apparatus. 

Orm,s Ji~xamirmtion. 

Henit.al Tract. ()varh•s. 

~lieros<·o1>ic 
gx_aminatiou. 

Treatment. 

------------- ----

Yulva ~hows dormant lesions 
of p;ranular vaginitis. ThP 
vagina ('Ontains a quantity 
of tcnaciom; n1uc0Mpurnlent 
mafa.•rial whirh is sornewhat 
evil-!m1clling. The IBucosa 
of the vagina is pale. The 
posterior extremity of the 
cervix is markedly enlarged 
and ragged ; the first fold is 
altogPther cctropic and the 
second fold is partly pro
truding. The nn1rous nwm
hrane is red in rolour. The 
rervix is abnormally firm. 
Th<' eervical canal admits 
the finger to its entire depth. 
The uterus and uterine 
horns are enlarged and 
flaccid, the walls thin, 
atonic, an,l there is slight 
fluctuation. The right fal
lopian tube appears un
changed; the left is enlarged 
throughout, especially to
wards its flmriated ex
tremity, where tluctuation 
can be detected. The right 
and left ovaries are flrn1 in 
consistency and norn1al in 
si1.e. Therr are adhesions 
between the ovaries and the 
tnesosalpinx. The broad 
ligaments are somewhat 
relaxed. 

Dicunob·is : cervicitis, pyo
metra, salpingit.is. 

During treatment this cow 
developed peritonitis, with 
adhesions between the rec
tu1n, uterus, Uroad liga
ments, ovary and bladder. 

Tlw Ytllva shows sonic lesions 
of granular vaginit.is. The 
Yagina contains a snnall 
quantity of purulent materi
al. The cervix, 10 x 8 cm. ; 
is enormously enlarged. Tho 
postt'rior opening is irregu
larly er.tropic, its mucmm is 
reddish in colour. The 1 · 
uterine hotly and horns are 
enlarged ; the serous sur
face is irrc·gularly covPred 
with tlhrous adhesions. It 
is attach<•<! to the rectum 
and to the ileum. On the 
dorsal wall of the uterus 
il(lmP,liatcly cranial to the 
cervix is a ti.nu swelling, th(~ 
si1e of an ostrich egg, 
which contains a crean1y 1 

purulent rnatcrial, with 
some whitish yellow floe
culi. Thr cavity communi
cates with the uterus by 
a small opening 3 or 4 n1n1. 
in diametPr ; the opPning is 
situated l · 5 cm. from the 
cervix. On section, the 
uterine wall is thin, · 8 to 
l · 5 cm. ; where it is not 
adherent to the pelvic 
organs its n1ucosa is dif
fusely reddened. The 
cotyledons are yellowish
white in colour, varying in 
size from ·5 to 1 ·3 cm. in 
diameter. The right fal
lopian tube is enlarged ; its 
flmbriated extremity is ad
herent and cystic ; it is 
difficult to trace the tube 
on account of fibrous ad
hesions. The left fallopian 
tube is impossihle to trace, 
as it is covered in a dense 
mass of newly formed tis
sue. Broad ligaments ap
pear lengthened, The udder 
is enlarged, especially the 
right hindquarter, which is 
firn1. On section, there are 
so1ne caverns which are 
filled with a dirty, greenish 
purulent material. 

!light ornry, 4 x 2! x 2 
r.m. ; is surroundf'd by 
fibrous material. the re
sult of fibrous peri
tonitis ; its fallopian 
tube is adherent. On 
srction. tlwre is a cyst
like structure, 1 x · H 
rm., which contains a 
clear yellow fluid. 
There are two corpora 
lutea present, (1) l · 3 x 
1 cm. (2)' 1 x ·9 cm.; 
one i!-. central, while thr 
other projects. There 
is an atrophiPd corpus 
luteum present close to 
the deeper wall of th,• 
cyst ahove described ; 
the ren1aining portion 
of the ovary is greyish
white and fibrous 
looking. 

J,eft ovary. 2 · 8 x l ·8 x 
l ·8 cni., is fibrous on 
palpation : it is imr~ 
rounded hy fibrous ad
hesions. On section, it 
shows the presence of 
three atrophied corpora 
lutea, The remaining 
part of the ovary is 
greyish-white in colour. 
There is no evidence of 
developing Graafiun 
follicles. 

Cerd:r.· rcrvicitis <"a- ! 
tarrhalis. 

llterus,-Pyometra, ab
scess utt~rine wall. 

Fallopian tube.,.
pavilionitis, salpin
gitis. 

Oraries.-
Left-flbrous tissue 

adht.>sions to sur
facp, 

llight-tlbrous tis
sue adhesion!-. to 
the ~mrfac~, cor
pus luteum ap
pears unchang<•d. 
small cyst , Graaf
an follicle type l. 

Jlammary q/ond.-In
duration and local 
abscess. 

Endocrit1P q/qnds.--Not 
examined histolo11i
rally, 

Thr uterus was 
irrigated with 
1 per cent. 
Lugol's iodine, 
and the cervix 
swabbed with 
Lugol's iodine 
weekly for five 
weeks. During 
treatment the 
cow developed 
local peritonitis. 
involving thl' 
structurrs in thr 
pelvis, and an 
abs<·rss in the 
,Jorsal wall of 
the uterus, 
probably as a 
result of ininry 
<lurin11 treat
ment .. 

Uause of 
Sterility, 

rervicith\ 
pyometra. 
salpingitis. a.wt 
curpus lnteurn 
pf"rsh1ten~. 
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General Appearance 
and History. 

Condition very poor. 
Weight R22 It,. 
Normal in appearance. 
Has lactated, hut the 
udder is now non
lactating, soft, and 
pliable. 

No. of ralvcs. 1. 
:Jatc of 1mrturition. 

H•~4. The cow 
suffered from retained 
afterbirth and me
tritis and had never 
rei;t:aiued normal 
health. ~he had not 
shown orstrum since 
calvin,z. 

Conta~ious abortion 
test, positive. 

Tuberrulin test, 

CASE 2i. (See Appendix fl, l<'ig. 28.) 

FRrnSLA~D COW 1683, 5 YEARS OLD. 
Ihde of first e.rmninafion, 28.8.25. Ihde of sla11-aTdcr, 5.11.25. 

I 

Gross Examination. 

I 
Post-mortem 1<:xamination of the Genital Apparatus. 

Genital Tract. I Ovaries. 

lllieroscopic 
}Jxamination. 

Epiphysis.-Numerous 
corpora amylacea 

Ilypophysis.-Four 
vesiclep, in pars 
distalis, lined with 
cubical epithelium. 

Adrenal gland.
Right and left, 
Normal. 

Supramammary lymph 
gland.-IIyperaemia. 

Mammary gland.
Concretions. 

Thyroid gland.-
Stroma colloides. 

l' agina .-Normal. 
Geriix.-Normal. 
Om.r11.-

Right, fibrous. 
filaments. 

~ positive. 

Yulva does not admit the 
hand. There are uumrrouR 
nodulrs of contagious granu
lar vaginitis present. When 
exa1nined fron1 the rectun1, 
the vulva and vagina show 
nothing 1musual. The 
cervix appears nonna], hut 
in close proximity to the 
cervix, in the pelvis, thrre is 
a swelling the size of an 
orange, which is firm. The 
utPrus cann(it be arrurately 
palpated o" ing to the prc
srnce of adhesions between 
it, the bladder, and the 
broad ligaments. Its body 
and horns appear norm a 1 in 
size, but there arc numerous 
flhroi:s adhesions to the 
8erous surface of the horns. 
making them difficult to 
exatnine. The falJopian 
t.uhe8 cannot be examined 
owing to flhrous adhesion8. 
The right ovary is involved 
in a 1nass of newly formrd 

The vulva shows some greyish
yellow nodules. The 
mucosa of the vap;ina sho,vs 
no change. The external 
opening of the cervical canal 
shows a slightly ertropic 
posterior fold. The mucosa 
of the cervical canal is 
normal ; it is 6 · 5 cm. long. 
The uterus: body, 7 rm. 
long; right horn, 16 cm.; left. 
horn, 19 rm.; the srrous 
~mrfarc of thr uterus is 
eovcred with adhesions of a 
fibrous nature : the horns 
are similarly involved. 
On section, the uterus shows 
an apparently normal 
muro8a ; its wall also 
appears normal. :Fallopian 
tubes~right. about its 
centre is much convo]utPd 
and shows a mae-s of small 
rysts 3 rm. in dian1eter, its 
flmbriated extremity is 
almost entirely adherent to 
the ovary ; left. towards its 
crntrc Rhows a convoluted 
mass of cysts 2 · 5 x 1 · 5 
c·m. ; its flmbriated ex
tremity is adherent to the 
ovary ; it is markedly 
enlarged, its wall thickened 
and covered with fibrous 
lllaments. lt contains a 
somewhat opaque fluid. 
The broad ligaments con
tains three rounded tumors 
varying in size up to an 
orange. On section, these 
have- a firm fibrous capsule 
and a yellow slightly 
c-aseous centre. Tubercular 
lesions in the bronchial 
lymphatics, mediastinal , 
lyrnphatiC'R, nnd peritonenm. 1 

The right ovary is 4 X 
2½ x l½ cm. It prc
srnts some fibrous 
filaments on its surface. 
There· are two atrophiccl 
corpora lutea apparn1t 
on the surface. On 
palpation it is some
what fluctuating. The 
flmbriah'd extremity of 
the fallopian tube is 
attached by fibrous 
adhesions. On srrtion, 
the ovary presrntE~ four 
cyst-like structures 
varying in si1r frotu 
·6-1·2 ctn. in diamrt{'r. 
These cysts contain 
sliJzhtly yellowish fluid. 
There is also an atro
phied corpus luteum 
present. Thr rcn1ain
ing portion of the ovary 
has a greyish-white 
fibrous apprarance. 

Left, fibrous fila
ments. cystic de
generation of the 
rorpus lutenm. 

0 

tissue and cannot hr 
definitely palpated. The 
left ovary is the size of a 
pigeon's egg : it appears 
nonnal in consistrncy. The 
right broad ligament con
tains two flrn1 swellings, one 
the si1e of an oranµ:r, the 
other somewhat smaller. 
The left broad ligament. 
rontains a similar swelling 
about 6 cm. in diameter. 

Diflgnosis : pcrin1ctriti8, para-
metritis, pcrisalpingitisi 
pavilionitis (probably 
tubercular). 

-------------- ----- -- -

Adrenals-Right, 5·4 x 3·i5 x 1·25 cm. 
Left, 4·i5 x 4·25 x 1·25 cm. 

SIZE AND \\ EIGHTS 

Weight 14·0 gms. 
12· 75 ,, 

The left ovary 3 x 2 
x 2 cm. It is 
rounded; its surface is 
adherent by fibrous 
filaments to the swollen 
extremity of the fallo
pian tu bes. There are 
also present some 
isolated fibrous fila
ments. On section, 
there is a large corpus 
lutcum present, 1 · ti 
cm. diameter. It is 
pale yellow in colour 
and shows at its cent.re 
a cyst · 5 cm. in dia
meter. The cyst con
tains a clear yellowish 
fluid. There is also a 
smaller atrophied cor
pus lutcnm prest'llt.. 
'l'lw re1naindPr of the 
ovary is greyish-white 
in colour and ttrm iu 
eonsistency. 

OF RNDOCRINRS, 

Fallopian Tubes.
Ri~ht, hydrosalpinx. 
Left, hydrosalpinx. 

U terus.-Perimetritis, 
pararnetritis. 

Thyroid-Right half, 4·5 x 5 X ·i5 cm. 
Left half, 5·5 X 4·5 X ·i5 cm. 

Length, including isthmus, 21 cm., weight 22 

Treatment. 

Prognosis hopeless. 
No treatment 
tried. 

gms. 

Cause of 
Sterility, 

Corpus luteum, 
which is under
going cystic 
degeneration, 
hydrosalpini., 
perisalpingitis 
perimetritis, 
parametrit.ic 
abscess. 
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<_;encral A ppf'arance 
and History. 

( 'omlit-ion !(ood. Wright 1
1 

790 II>. Cows la('ks in 
<"onstihttion. N onnal , 
in appcaranc·P. Ha8 
lactatPd but is now 
dry. 

:Xo. of ealvrs, unknown. 
Date of last parturiUon, 

April. 192~. Oestral 
]JPriods vrr;r irrf'gular 
and infrP(lt1ent. Cow 
haR imtfrrrd from 
C'ontajllous ~ranular 
vaginitii,,. 

Contagi011i-. a.hortion 
test, negative. 

TnhPrc111in test, 
positive. 

CASE 28. (Sec .Appc•1alix 11, l◄'ig. 29.) 
l◄'H !ESL.AND COW 168i>, 11 YEARS OLD. 

Date of first exami11ntion. 28.8.2/5. ])ate of slaughter, 5.5.26. 

GrosH :Examination. 

Yulva shows son1e dormant 
nodules of granular vaginitis. 
Vagina is normal. Tlw 
rcrvix is ragged. The tlri-.t 
rPrvical fold is protrudin~. 
and the sr.cornl cervical 
fold is plainly seen throu,(11 
th<' ostium ufrrinurn ex
trrnum. Tht> mucosa is 
dark red in colour. A small 
quantity of tough trnacious 
matt>rial is prrsrnt in thr os 
utrrus. Thr cervix is 
normal in IPngth. hut 
a1nwars somrwhat t>nlargcd 
in circumference whrn 
PXarnint>rl frmn the rrctum. 
The uterus is mostly ah
domina1. lt is ftacrid and 
lac king in tone. The uterine 
horns are llaeeid. The ri~ht 
is longer. Tlw fallopian 
tu hes appear normal in sit.r, 
There arP adheRions betwern 
the fimbriated extremity 
and the ovary on hoth sides. 
Hight ovary, normal in size, 
firm. Neither Graatian 
follicle nor corpus luteum 
can be palpated. Left 
ovarr normal in she. rt 
contains a prominent COfJHlR 
Iutm1rn. hroad Iigan1ents 
are normal. 

Diagnosis: cervicit.iR and 
adhesive pavilionitis. 

Post-mortem Exan1ination of the Genital ApparatuR. 

Genital Tract. 

The vulva shows sonrn old 
st.anding lesions of ron
tag:ious "granular vaginiti~. 
ThP vagina contains a small 
<1 nantit.y of clrar tenacious 
lllUCUS, The rervix
lrngth, 8 cm. : width of 
wall in pm,tcrior part 3 cm., 
and anterior part, 2 · 3 cm. 
The pars vagina is ragged. 
The first cervical fold is 
protruding. The mucosa is 
pale, hut shows rrd spots, 
some of which are con
tluent. The uterus-body, 
16 x 6 rm. : horns-left. 
rn X :l cm. ; right, 19 x :J 
cm. ; width of wall. 1 · 5 cm. 
The ventral serosa is ad
herent to the fnndus of the 
bladder by loose filamentous 
adhrsions. Thr serosa is 
reddish in colour. with a 
sli!(ht yellowish tinge. The 
wall of the uterus and horns 
is somewhat flaccid. The 
left fallopian tube is firm 
an,! somewhat thickened. 
Its extremity is attached to 
the ovary by fibrous ad
hc~iorn, : it forms a soft 
cyst. The right tube is 
firm and ROmewhat 
thickened ; its extremity 
is attached to the ov~ry. 
Tuherrular Jcsions wer.e 
prrsent in the hronchial 
arnl mediastinal glands. 

Ovaries. 

Left ovary, 2·8 x 2·7 
x 1 · 8 cm. Its surfaee 
shows the presence of 
some fibrous adhesions 
and fibrous filaments. 
It is firm in consist<>ncy 
and oval in outlinr. 
On section, there is a 
developing Graaflan 
follicle 1 · :l cm. in dia
meter. In the centre 
of the ovary there is a 
rorpus albirans · 5 rm. 
in diameter. The re
n1ainder of the ovary is 
!(reyish-whitc and fl- . 
hrous in nature. I 

Rightovary,4 x 3 X 2·11 
cm. Its surface shows . 
thP presence of fibrous 
filaments and fibrous 
adhesions. It is oval 
in outline and firm in 
consistency. On sec• 
tion, it contains a larp;c 
orange yellow corpus 
luteum 2 · 8 em. in dia
meter. The centre of 
the corpus luteum 
shows a cyst-like cavity 
· 5 cm. in diameter. 
The lutrin tissue is 
separated by st.rands 
of greyi!,h connective 
tissue, whirh arc very 
apparPnt. The rorpns 
luteu1n is eentral and 
surrounded by a cap
sule of greyish-white 
ovarian tissue. There 
is also an atrophied 
corpus luteum present 
· 3 cm. in diameter, 
brownish in colour. 

SIZE AND WEIGHTS OF ENDOCRINRS. 

Mieroscopic 
:Examination. 

Npiphysis.-Corpora 
amylacra. Arterio
sclerosis in a few 
vessels. 8mall 
haemorrhage. 

Hypophysis.-Pars 
distalis, pars inter• 
tnedia, pars nervosa
arterio•sclrrosis in 
vessel wall. 

Th.yroid.-Normal. 
PanITeas.-Norma1. 
Adrenals.-Normal. 
Supram.11,mmo.ry lymph 

gland.-Normal. 
.llammary g/a11rl.

Normal. 
Cervix.-.Fibrosis. 
Uterus.-Perimet.ritis. 

slight chronic changes 
in mucosa. 

Fallopian lube..
Hydrosalpinx. 

Omry.
Right.-Normal folli- 1 

cles, corpus luteun1 
appears normal. 

Left.-Normal folli
cles. Two small 
calcified nodules 
in ronnection with 
an atretic follicle. 

}3piphysis, 1 · 4 x · 7 x · 7 cm .. ........ . Th}Toid-Right half, 4·5 X 5 x ·8 cm. 
Left half, 4·8 x 4·6 x ·8 em. 

Treatment. 

28/8/25.-Cervix 
swabbed with 
Lu~ol's iodine, 
uterus douched 
with 1 per cent. 
Lugol's iodine. 
This treatment 
was continued 
at fortnightly 
intervals for six 
weeks. After-
wards the 
utrrus was tnas• 
sagrd weekly 
until 15/1/26. 
when examina• 
tion showed that 
pavilionit.is with 
cystic formation 
had developed. 
The cow was 
kept under ob
servation until 
slaughtered. 

Hypophysis, 2 x 2 · 5 x 1 · 4 cm ......... . 
Adrenals-Right, 5·5 x 4·2 x 2 cm .... . 

Wright 0·3 gm. 
:i · 5 grns. 

19·5 Length, including isthmus, 23 · 5 cm., weight 23 gms. 
Left, 5 x 4·8 x 1·8 cm ...... . 15·0 

Vausp, of 
Sterility. 

Ccrvicitis 
followed hy 
pavilionitis. 
Histological 
examination 
showed 
rhronic 
changes in the 
uterine 
mucosa. 
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General Appearance 
and History. 

Condition good. Weight 
1,130 lb, Normal in 
appearance. Has lac• 
tated. but the udder 
is now dry. Its 
tissue appears 

normal. 
No. of calves, unknown. 
Last parturition, 19U. 
Periods of oestrmn vrry 

irrPgular and in 
frequent. Three 
orstral prriods in six 
months. Tbc cow 
hai,;i. su 'Tercel from 
eontagions granular 
vaginitis. 

Contagious abortion 
test, nr12::1tive. 

Tuberculin test .. 
pnsitiVP, 

CASE 29. (See Appendix II, Fig. 26.) 

FRIESLAND COW 1686, 8 YEARS OLD. 
Date of first examination, 28.8.25. Date of slaughter, 29.4.26. 

Gross Examination. 

The vulva shows numerous old 
le~dons of granular vaginitis. 
The vagina is norn1al. There 
is a small hard nodule on its 
floor, the size of a pea, which 
is covered with n1ucosa. 
The cervix is normal in 
colour and shows a slightly 
protruding first fold. The 
os uterus admits a small 
dilator without difficulty. 
The uterus is mostly ah· 
dominal ; its body is slightly 
flaccid and lacking in tone. 
The rip;ht uterine horn is 
somewhat larger than tbe 
left. both are flaccid. The 
ri11ht fallopian tube appears 
normal in sizp; its fln1hriatPd 
extremity is attached to the 
ovary. The left fallopian 
tube is enlarged and 
fluctnat,in![ towards its 
anterior extremity. Its 
pavilion is attached to the 
ovary and is cystic. The 
right ovary is the size of a 
small hen egg, it is fiuctuat· 
ing and cystic. The left 
ovary is soft and fluctuatinp;, 
little firm tissue can be felt 
in it. The broad ligaments 
are normal. 

ni,1gnosis: cystic ovary, E=al• 
pingit.is. and endometritis 
chronira catarrhalis. 

While under observation. both 
fallopian tubes became more 
enlarged. especially the 
ri![ht. Hoth lim hriated 
extremities became very 
much increased in sizp, and 
fluctuating. The ovaries 
changed but little. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

The vulva shows numerous 
lesions of granular vaginitis. 
The vagina is normal. The 
cervix shows a slight pro• 
truding first fold ; its 
mucosa- is pale with somf' 
small red spots. Len~th of 
cervix, 9 rtn.; width.of wall, 
· 9 rm. Tt is normal in con
sistency. The uterus 10 X 
(i cm. ; width <>f wall, 2 
c.m. ; left horn, HJ x ~ 
cm. ; right horn, 18 x -t · 3 
cm. The cervix is of a 
yellow-red colour. Coty
ledons are atrophied and 
represented by greyish, 
yellow, circular or oval 
depressions up to · 5 cn1. in 
diameter. The right fallo
pian tube is very 1nuch 
dilated. reaching: 2 cm. in 

· dia111eter ; its posterior 
two-thirds is fluctuating and 
<>ontains a clear watery 
fluid : its anterior third 
is enlarged to 2 · 5 cm. in 
diameter ; it is also fluctuat
ing and reddish-blue in 
colour : it contains a reddish 
watery fiuit! ; its flmhriatecl 
extremity is adhPrent to the 
ovary and is enonnously 
enlarged, 7 x 6·2 x r, cm.; 
it is bluish-grey in colour 
and fluctuating On section. 
it contains watery blood
stained fluid. The anterior 
half of the left tallor,ian 
tube is dilated and fluctuat· 
ing and containR a clear 
watery lluid. Its !Im· 
briated extremity is ad· 
herent to the ovary, and is 
much enlarged. ~ · 8 X !l x 
4·2 cm. It is thin-walled 
and contains a clear w11.tery 
fluid, which is slightly 
viscid. The cornual ex
tremity of the tube is normal 
in size. There was a small 
tuberrular lesion in the I 
hronchial glande. 

Ovaries. 

The right ovary, 5 x 3 · 5 
x 3 cm., is embedded 
in a porket in the 
-broad ligament and is 
covered with connective 
tissue, thron!(h which it 
appears bluish-grey in 

· colour ; it is flnctuatin g 
and cystic. On section, 
the ovary contains two 
cysts, 2·8 cm. and l ·8 
cm. in diameter. The 
cysts are divided by a 
thin sept.um. They 
contain a hrownish 
wat,-ry fluid. The walls 
of the cysts are smooth, 
reddish-grey in colour. 
There is little ovarian 
tissue present. It has 
undergone atrophy. 

The left.ovary, +·5 x 3·5 
x 3 · 5 mn., is partly 
adherent to the meso
salpinx ; so that the 
fallopian tube lies 
attached to the medial 
aspect of the ovary ; it 
is fluctuating through
out and is cystic : most 
of its capsule is trans
parent. Towards its 
anterior pole a corpus 
luteum is present, 
which projects some
what above the surface. 
On section, there is a 
large cyst 3 cm. in dia
meter, which contains a 
clear yellowish slightly 
viscid fluid. The cyst 
wall is smooth. Its 
capsule is for the most 
part whitish and shows 

Microscopic 
Examination. 

Hypophysis.-Normal. 
Epiphysis.Slight in

crease in ronnective 
tissue. Three 
vesicles lined with 
columnar epithelium 
(1) 1350 X 6i5 m, 
(2) 1582 X 386 m, 
(3) 450 X · 300 m. 

Supramammary lymph 
g/and.-Induration 
and infiltration of 
eosinophiles. 

Mammary gland.
Normal. 

Thyroid gland.
Normal. 

Thymus gland.-
Normal. 

Vagina.-Normal. 
Gervix.-lnduration. 
T}terus.-Mctritis 

chronica r:atarrhalis 
cystica. 

Fallopian tubes.-
H ydrosalpinx and 
pa vilionitis. 

Oraries.-
Jlight .-Cystic de· 
generation (cysts 
wall of fibrous 
tissue), no norm.al 
follicles seen. 

Left.-Cystic de· 
generation of the 
rorpus lute-um. 

(1) Cyst wall of 
fibrous tissue and 
lutein tissue. 

(2) Vyst wall of 
lutein tissue with a 
thin inner lining of 
fibroblastic tissue 
an<! fibroblasts. 

some yellowish lutein .C....--------
tissue in places. There 
is a corpus luteum. 2 · 5 x I· 8 em., also present 
This is orange-yellow in colour and contains a 
small cyst · R cm. towards its periphery. 
Situated in the small amount of ovarian tis• 
sue which remains there is a corpus albicans · 8 
cm. in diameter. 

OF ENDOCRIN~]S. 

Epiphysis, 1·5 x ·6 x ·6 cm .......... . 
SIZE AND WEIGHTS 

Weight o · 3 gm. Thyroid-Right half, 4·f, x 4·4 X 1·2 cm. 
Hypophysis, 2 x 1 · 6 x I rm .......... .. 2·0 gms. Left half, 6 X 3·5 X ·9 rm. 

Treatment. 

Case considered 
hopeless. X o 
treatment 
carried out. 
The animal was 
kept under ob
servation for a 
period of six 
months. 

Adrenals-Right, 5 · 8 X 4 · (i X 1 · (i cm .. . 
-Left, 4·8 x 4·4 X 1 ·f, cm .. 

14·5 gms. Length, including isthmus, 23 · 5 cm., weil,lht. 24 · 5 gms. 
14·0 grns. 

Cause a 
Sterility 

Endometritis, 
,chronica 
eatarrhalis, 
pavilioniti~, 
cystic 
oophoritis, 
hydros1tlpinx. 
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Genrral ApJwarancr 
and HiRtory. 

Condition fair. There 
is a rPIA.xation of the 
pelvic li!(aments, 
which gin•A thP rmup 
a hollow appParance 
on either side. The 
root of thr tail is 
elevated. and on eithrr 
side> t.hf'Tf' is a 1narked 
drprrssion. The tail 
hani;ts sli~htly towards 
thr lrft. Thr head 
has a somewhat 1nas
c~ulinr appearance. 
The row has lactated. 
The udder is soft and 
pliable. Numbrr of 
ralvrs - 3. Last 
parturition - 1923. 
Kince last parturition I 
periods of oestru1n 
have hren irrPgular. 
Contagious abortion 
test-positive. Tuber
culin test-positive. 

CASE 30. (Genitalia not photographed.) 

AYRSHIRE COW 1805, 8 YEARS OLD. 
Ihde of fir.~t exam-i11ation, 2:3.10.25. Date of slcrnahter, 23.12.25. 

Gross Examination. 

Vulva Rhows a numhrr of 
dormant n<Hlnlf's of con
tagious ~rannlar vaginitis. 
On the ri~ht wall there 
is a cyst the si7,e of a 
pi~f'on's rgg. The vagina 
rontains thick tcnaciouA 
11111<•.us, with some white· 
floeruli. The cervix shows 
cctropimn of the first cer
vical fold. Its tnurosa is 
of a dull reddish colour. 
The C('rvix, frotn the rrr
tum, appears normal in 
sizr and ronsist-rncy. ~fhP 
utrruA is cnlargNl and i8 
flarcid. The walls are 
somewhat Uiickenrd and 
appear soft. N'o fluid can 
hr detect-0d. Fallopian 
tnbeR are normal in siZf'. 
Right ovary Ai?,(' of a 
walnut. It appears slightly 
soft in consist,-ncy. Left. 
ovary Rize of a pigeon's 
egg. It also appears soft, 
in consistency, as if it 
contains a central cyst. 

Dia,gnosis : cyst, in duct of 
Bartholini, tubercular mc
tritis, cystic ovaries. 

Post-mortem Examination of the Grnital Apparatus. 

Genital Tract. 

Yulva shows a few small \ 
yellowish semi-transparant ! 

nodules. Yagina shows j 
two small cyAtic protnin
ences on its floor, 6 nun. 1 

in dian1eter. These eontain 
clear Jiquid. Cervix, 9 x 5 
cm., shows rrtropiun1 of 
the first cerviral fold. 
::\fucosa normal in rolour. 
It appears normal in con-
sistrncy. 1rtPrus-hody, 
15 ctn. : horns, 1-t cn1. 
in lrngth. Itl~ murosa is 
of a brownish .. yellow 
colour. It is covered with 
a slight yrllowish-brown 
PXtHlate. ScaUercd through
out the 1nucosa small 
yellowish spots var~·in!( in 
size up to a n1illct srrd can 
be seen. On srction, thesf' 
areas ran br Sf'f'll dot.trd 
throughout- thr wall of thr 
uterus. Thry arr <"aseons 
on section, some are gritty. 
·Fallopian tubes are not 
changed. P.-m showed tu
hercular lesions in the peri
toneum. 

Ovaries. 

Left ovary, 2 · -t x 1 · 5 x 
1 · 75 cm. : oval in 
shapP. smooth on the 
surface. Rlightly 
fluctuating. On sec-
tion, then' are three 
central cyst-like 
strurturc•s, and several 
atrophied corpora Tuten. 
Thert-' is no cvidf'nce 
of ripening follicles. 

Right ovary. 3 · 5 x 1 · 5 x 
1 · 7 · cm.. smooth on 
surface and slightly fluc
tuating. On section it 
presents two small 
cysts situated clos<' to 
the pole further from 
the ut.rrinc horn. It 
shows the presence of I 
many atrophird rorpara 
lufPa. There is no 
cYidf'lu•e of ripening 
follklrs. . 

Micrm-wopic 
}~xamination. 

raaina.-}fucosa nor-
1nal. cysts in 
Gaertrwr's ducts. 

Cert'i1' .-Rrlerosis. 
Fterus-}Ictritis tuber

culosa. 
Fallopian tube.,.

Right normal. 
Lrft-slight thirken

ing of the Yilli with 
r.onnec-tivP tissur. 

Oi•aril"N.-Hmall cen-
tral rvsts of the 
Graafla·u follirlr type. 

Treatment. 

No trC'atment. 

Cause of 
Rterillty. 

I 
Tubercular met

ritis. 
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General Appearance 
and History. 

Weight 948 lb. Condi
tion fair. Head 
coarse, N eek slightly 
coarse. The root of 
the tail is slightly 
elevated. The pelvic 
ligaments are relaxed. 
The tail hangs towards 
the right side. Cow 
has lactated. but is 
now dry. There is 
abnormal sexual de
sire. N urn ber of 
calves-2. 
ate of last parturition 
-1923. Both calves 
WPre weak at birth. 

Contagious abortion 
test-----positive. Tube
rulin test-positive. 

--------

CASE 31. (See Appendix II, Fig. 30.) 

AYRSHIRE COW 1806. 10 YEARS OLD. 
Date of first examination, 23.10.25. Date of slaughter, 5.11.25. 

Gross Examination, 

The vulvar mucosa shows a 
few small dormant nodules 
of granular vaginitis. The 
vagina contains a small 
quantity of thick tenacious 
mucus with small white 
flocculi. The first cervical 
fold is ectropic and ragged. 
The os admits the finger 
to its full depth. It is 
normal in colour. The cer
vix is normal in circum
ference, but is very flrtn, 
almost hard as cartilage. 
The uterus is mostly ab
dominal. lt is flaccid, 
lacking in tone. Its walls 
are soft and appear thick
ened. The uterine horns 
are also flaccid and have 
slightly thickened walls. 
The left fallopian tube is 
thickened and cystic 
throughout its entire length. 
The cystic condition is most 
marked towards the pavi
lion, which is adherent. 
The right fallopian tube is 
also markedly cystic ante
riorly. The pavilion con
tains a cyst about 4 cm. 
in diameter. It is 
adherent to the ovary. 
Both ovaries are enlarged 
and cystic. 

The broad ligaments are 
somewhat relaxed. 

Diagnosis : cervicitis, 1ne-
tritis chronica catarrhalis, 
hydrosalpinx, cystic ovaries. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. I 
The vulva shows some 

yellowish semi-transparent 
nodules. Mucosa normal. 
The vagina shows the 
presence of son1e tenacious 
n1ucus n1ixed with whitish
yellow flocculi. Cervix. 
8 cm. Anterior extremity 
very firm and fibrous. The 
posterior portion of the os 
is dilated and its first fold 
ectropic. Its n1ucosa is 
pale in colour. The uterus 
is 10 cm. long, 8 c.c wide. 
Horns - left, 19½ cm. : 
right, 23½ cm. There are 
some fibrous adhesions on 
its surface. The mucosa 1 

is slightly brownish in 
colour. There is a degener
ation of the cotyledons, 
which are whitish-yellow 
in colour. Left fallopian 
tube, 14 cn1., is enlarged, 
convoluted, bosselated, and 
cystic throughout its length. 
This is especially marked 
towards its ovarian ex
tremity. The cysts vary in 
size up to 1 cm. The walls 
of the tube are thin. On 
section, a clear fluid flows 
away and the cystic parts 
collapse. The fimbriated 
extremity is adherent. The 
right fallopian tube H cm. 
long. It is also cystic, but 
the cystic portion is more 
marked towards its ovarian 
extremity, The posterior 
portion appears unchanged. 
The cysts are the same as 
those described in the left 
tube. The fimbriated ex
tremity is attached to the 
ovary, so that the pa viii on 
forms a large cyst 3½ cm. 
in diameter. P.-m. showed 
tubercular lesion in the 
bronchial lymph glands. 

Ovaries. 

Left ovary, 6 X 4 X 3 c.m. 
It is lobulated and 
somewhat triangular in 
appearance. Jt. is 
smooth on its surface 
and fluctuating, On 
section, it contains two 
large cysts 3 cm. and 
1 · 5 cm. in diameter. 
These cysts contain a 
clear, sli~htly yellowish 
fluid. leach is covered 
with a thin fibrous 
capsule. There is a 
s1nall triangular area of 
ovarian tissue between 
the cysts, which have 
caused atrophy of the 
ovary. 

Left ovary, 6 x 4 X 3½ crn. 
It has a lobulated 
appearance on account 
of cystic degeneration. 
Its surface is smooth. 
On section, it contains 
three large cysts and 
a smaller cyst from 
1 cm. to 8 cn1. in 
diameter : each cyst 
is surrounded by a 
thin capsule of fibrous 
tissue. These cysts 
have raused atrophy 
of the normal ovarian 
tissue, so that onl;v 
small portions ren:ain. 

SIZE AND WBIGHTR OF ENDOCRINES. 

l\Iicroscopic 
Examination. 

Epiphysis.-Normal. 
Hypophysis.-Normal. 
Thyroid gland.-Nor-

mal. 
Supramarnmary lymph 

gland-:N' ormal. 
Mammary gland.-Nor-

mal. 
Vagina.-Norrnal. 
Cen:i:c.-Fihrosis. 
Uterus.-- Metritis 

chronica catarrbalis 
cystica-. 

Fallopian tubes.-Hy
drosalpinx. 

Ovaries.-Cvsts with 
connecth;c tissue 
wall. :N' o follicles 
sren. No lntrin 
tissue pre-8rnt. 

Treatment. 

Case considered 
hopeless. No 
treatment. 

Adrrnals-Right, 5·75 x 3·75 x 1·5 cn1. Wright 17·5 gms. 'rhyroid-Right half, fl x 5 x ·fl cm. 
Left, .!·5 x 4 x 1·25 cm ..... . l(i-() Left half, 5 x 4·25 x ·6 cm. 

Length, including isthmus, 20 · 5 cm., weight 20 gms. 

Cause of 
Sterility. 

Cystic oopho-
ritis and 
hydrosalpinx , 
metritis 
chronica 
catarrhalis. 
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t:J 
it! .... 
t"1 ... .., 
><i 
0 
>rj 

0 
0 
:=: 
w 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



General AppParancr 
and Hlstorr 

Condition good. Weight 
991 n,. The root of 
the tail is elevated 
and the pelvic liga
ments on both sides 
are relaxed. The 
head is son1ewhat 
coarse and ox-likP 
The animal has lac
tated, but is now dry. 

:N"umber of calves - 5. 
Last parturition -
1922 ( calf dead and 
after-birth retained). 

Since then periods of 
oestrnn1 have been 
irregular. 

Tuberculin trst-l'osi
tive. 

ca Contagious abortion test 
3i· -negative. 

CASE 32. (See Appendix 1 [, Fig. 31.) 

AYRSHIRE COW 180,. 12 YEARS OLD. 
Date of first examination, 23.10.25. Date· of slaughter, 2.3.26. 

Gross }Jxamination. 

The lips of the vulva arc 
covered with wart-like 
growths. The vulvar 
mucosa shows a few old 
nodules of granular vagi
nitis. Vagina contains 
small quantity of tenacious 
mucus. CPrvix norn1al in 
shape and size. The 
mucosa of the cervix is 
slightly red in colour. The 
uterus is almost enti~ely 
abdon1inal it is normal in 
size, but is flaccid. The 
horns, especially towards 
the apices, are irrcgularJy 
enlarged and the wall 
appears to be cystic, the 
enlarged areas being fluctu
ating and thin-walled. The 
right and left fallopian 
tubes appear thickened 
and flrm. The right ovary 
is the size of a small hen 
egg ; it is oval in shape 
and fluctuating. The left 
ovary is somewhat smaller ~ 
it is flrm in consistency at 
its surface, but its centre 
is soft. It appears to con
tain a small central cyst. 
The broad ligaments are 
normal. 

Diagnosis : cystic oophoritis, 
C)'stic degeneration of the 
uterine wall, salpingitis. 

Post-n10rtcm Bxan1ination of the Genital Apparatus. 

Genital Tract.. 

The mucosa of the vulva 
shows a few small yel
lowish nodules. The 
postrrior opPni11g of the 
cervix sho,vs nothinp; 
unusual. On section, it is 
8 cn1. long, firm, and its 
anterior half shows a nun.1-
ber of small cysts up to 
2n1m. in diametf'r ; these 
contain a tTansparPnt fluid. 
The uterine body is 9 cm. 
long, horns 25 rm. long. 
Through the serosa appear 
a number of small cyst-like 
elevations, whil'h arc 
greyish in colour. The 
apices of each horn are 
almost entirely cystic for 
a distance of 10 to 12 cm. 
The largest cyst is 3 cm. 
in dian1cter. 011 section 
the cysts contain a clear 
fluid and are very thin
walled. The uterine wall 
is thickened and soft ; its 
n1ucosa presents a greyish
brown appearance ; it is 
studded with cysts varying 
in size front 1 mtn. to 2 cm. : 
some of these cysts extend 
deeply into the wall. The 
larger ones extend through 
the wall. The cotyledons 
have degenerated and arr 
represented by small yellow 
areas 2 or 3 1nn1. in 
diameter. Both fallopian 
tubes are slightly thickened. 
The left contains a small 
cyst, 4 mm. in diameter. 
The ftmbriated extremity 
of the left tube shows a 
slight flbrous attachment 
to the ovary. P.-m. showed 
tubercular lesion in the 
bronchial lymph glands . 

Ovaries. 

Left ovary, + x 3 X 
2 · 5 cm. Its surface 
pn•sentf:; a small 
fibrous '.tdhrRion; out
,vardly it is finn, but 
on pressurf' it is softiRh. 
On sPction, it contains 
a cyst-like structure 
2 cn1. in dian1eter, an<l 
a sPcond one ½ c1n. 
in diameter, appar
ently a normal follicle. 
The rnnaindf'r of tlw 
ovary is fibrous and 
whithd1 in rolour : 
therP is no evidence of 
atrophied corpora 
lutea. 

Right ovary, 5 x 3 x 
3 · 8 cm. It is oval and 
smooth on the surface, 
markedly fluctuating. 
On section it presents 
a large cyst and two 
smaller cyst-like struc
tures surrounded by a 
thin capsule, 4-6 n1m. 
The capsule is fibrous. 
The larf.(c cyst almost 
fills up the entire 
capsule. The two 
smaller cysts arc 
1 x 1 · 5 cm. in dia
meter. 

:Microscopic 
Exarnination. 

Epiphysis.-N ormal. 
Hypophysis. - Vas

cular engorgClnent. 
Thyroid.-Yascular en

gorge1nent. 
Adrena,Z..;.-Nonnal. 
Jlammary g/and.-Nor

n1al. 
Supramammary lymph 

qlan-1.-Normal. 
Oi-ar]I.-

Left. - Fibrous l\la-
1ncnts. eyRts of 
Graafian fol1icle 
type. 

Right. - Cysts of 
Graaftan follicle 
type. 

Fallopian tuhe.s.-
Left and Right.

Hydrosalpinx 
which is loc:il, 
confined to one 

portion or the tube. 
Uterus. -Endonietritis 

chronica catarrhalis 
cystica. 

Vagina.-Normal. 
Vn!va.-Lymphocyt1c. 

hyperplasia. 

.... -----------------------------------~-
SrzE AND WEIGHTS OF ENDOCRINES. 

Epiphysis ............................... . Thyroid-Right, 5 · 8 x 5 · 5 X 1 cm. 
Left, 5·2 x 6 x ·8 cm. 

Treatment. 

23.10.25: Cyst 
expressed from 
the right ovary. 
Corpus Int eun1 
expressPd fr0111 
the left.. 

26 .10 25 : Ani-
mal shows 
oestrun1 and is 
served. 

12.2.26: Ani-
mal has not been
in oestrun1, and 
gross examina
tion reveals 
cystic o'tar~' 
again developed 
and cystic de
generation of 
the uterine wall. 
Case considered 
hopeless and 
recomnrnnded 
for destruction. 

Hypophysis, 2·6 x 1·5 x 1·7 cm ....... . 
Adrenals-Right, 7·2 x 4·3 x 1·5 rm .. . 

Weight 4 · 6 gms. 
25·5 Length, including isthmus, 20 cm., weight 20 · 6 gms. 

Left, 4·7 x 5 x 2 cm ........ . 22·7 

Cause of 
Sterility. 

Cystic degener
ation of the 
cervical 
mucosa, 
endonict,ritis 
catarrhalis 
rhronira. 
salpingiti~, 
and cystic, 
oophoriti!'.. 
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General Appearance 
and History. 

Condition good. Weight 
919 lb. Cow appears 
normal. The udder is 
non-lactating. No. of 
calves-3. Last par
turition-July, 1924, 
since when periods of 
oestrum have been 
irregular. 

Contagious abortion 
test-positive. Tuber
culin test-positive. 

CASE 33. (See Appendix 11, Fig. 32.) 

AYRSHIRE COW 1808, 7 YEARS OLD. 
Dnte of first examination, 28.10.25. Date of slaughter, 5.11.25 

Gross Examination. 

I Post-mortem J<]xamination of the Genital Apparatus. 

\ Genital Tract. I Ovaries. 

Vulva shows old lesions of 
granular vaginitis. The 
vagina contains a quantity 
of thick mucus, with 
greyish - yellow flocculi. 
The first cervical fold is 
ectropic and ragged. The 
mucosa is dark red in 
colour. The circumference 
of the cervix is greatly 
enlarged. Through the 
rectum it appears firm. 
The uterus is mostly 
abdominal ; both it and 
the uterine horns are 
enlarged. Its walls arc 
thick and there is a nodular 
feel. It is fluctuating and 
contains a quantity of liquid. 
Th<' fallopian tubes ane 
markedly enlarged to the 
size of a lead pencil. They 
are convoluted and firm 
throughout their entire 
extent. The flmbriated 
extremity of both tubes is 
partly adherent to the 
ovary. Right ovary size 
of a small hen egg, oval 
in shape ; its surface is 
irregular and fluctuating. 
Left ovary, size of a large 
walnut, but somewhat elon
gated ; it is normal in 
consistency. The broad 
ligaments appear somewhat 
elongated. 

Diagnosis : salpingitis, cystic 
ovary, cervicitis, tuhrrcnlar 
pyometritis. 

Vulva shows some yellow
grey transparent nodules. 
The vagina contains some 
thick mucus mixed with 
greyish - yellow flocculi. 
Cervix, 6 · 5 cn1 long ; 
mucosa is red in colour ; 
shows an ectropic first fold. 
The second fold is elon
gated and protrudes through 
the posterior opening of 
the os. The cervical wall 
is thickened. The uterus 
is enlarged - body, 40 
c.m. ; left horn, 12 x 
11 cm. ; right horn, 36 cm. 
long. It shows on its 
serous surface nun1erous 
fibrous adhesions especially 
towards the apices of th,• 
horns. The wall is firm 
and granular ; the n1ucosa 
is studded with yellowish 
tubercles from 1 mm. to 

Right ovary, 4 x 2· 5 x 
1 · 5 cm. The surface 
shows fibrous filaments. 
On palpation, the 
ovary is cystic. On 
srrtion, it contains a 
large cyst 2 · 5 cm. in 
diameter and a small 
cyst · 75 cm. Both 
cysts are filled with a 
clear amber fluid. On 
the border of the 
smaller cyst traces of 
lutein tissue can be 
seen. There are also 
present two cavities, 
· 6 and ·8 cm. in dia
a1neter, which contain 
what appears to be 
clotted blood. The re
mainder of the ovary is 
whitish-grey in colour. 
No trace of recent 
corpora lutra can be 
seen. 

J,eft, 4·5 x 3 x 2·5 cm. 
The surface shows 
fibrous thickenings 
irregularly distributed 
over it. It shows no 
trace of recent corpora 
lutea on the surface. 
It appears normal in 
com;istency. On sec
tion, t.here are nu-
merous cyst • like 
structures arranged 
close to the surface. 
These vary up to 1 cm. 
In diameter. 

1 cn1. in dia1netrr ; these 
are raised above the sur
face of the mucosa, which 
is swollen and reddish 
throughout. There is no 
macroscopic evidence of 
normal cotyledons. The 
uterus contains a yel
lowish exudate which dis
tends the uterus to a fair 
extent. It is cream-like in 
consistency. The tubercles 
are confined to the surface 
of the walls, but some I 
extend into the muscular 
portion. The fallopian 
tubes are 28-30 cm. long, __________ _ 
firm, cord-likr, and convo-
luted ; the ~reatest thickness is at the centre, where 
they are 1 · 2 cm. in diameter. The serous coat 
shows some fibrous filaments. On section, they 
are filled wit)l yellow caseous material. The flm· 
briated extremity is attached to the ovary. P.·m. 
showed tubercular lPsions in the thorax and abdomen. 

SIZE AND WEIGHTS 0~' ENDOCRINES. 

Microscopic 
Examination. 

Cert-ix,- Cervicitis. 
chronica catarrhalis 
with some sclerosis. 

Vauina.-Normal. 
Uterus.-l\Ietritis tu

berculosa. 
Fallopian tubes.-Sal

pingitis tuberculosa. 
oi,aries-. 

Right.-Cyst, Graafl
an follicle type. 

Left.-Normal fol
licles. 

Adrenal g/ands.-Nor
mal. 

Epiphysis.-"l!'ew areas 
of ealcifleation. 

H ypophysis.-N ormal. 
Thyroid.-Normal. 
Supramammary lymph 

g/and.-Normal. 
Mammary gland.-Nor

mal. 

Treatment. 

No treatment 
tried. Prognosis 
hopeless. 

Adrenals-Right, 7 x 4 x 1 · 2:, cm ..... . Weight 16·25 gms. 1'hyroid-Right half, 5·5 X 6 cm. 
Left, 5 · 5 x 4 x 1 · 5 am ...... . 15·2 Left half, 4·5 x 6 cm. 

Length, including Isthmus, 22 cm., weight, 24 gms. 

Cause of 
Sterility. 

Cervicitis, tuber
cular me
tritis, 
salpingitis, 
cystic 
oophoritis. 
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CASE 34. (See Appendix IT, Fig. 33.) 

FRIESLAND COW 1870, 9 YEARS OLD. 
Date of first examination, H.2.26. Date of sl,a,ughter, 29.6.26. 

--~-----===================================~=====~==== 
General Appearance 

anc! History. 

Condition good. Weight 
1,100 lh. There is 
slight relaxation of 
the pelvic ligaments. 
The udder has lac
tated, but is now dry. 
}Iammary tiRsue iR 
soft and pliable. Tht' 
cow has suffered from 
contagiom; granular 
vaginitis. 

Xo. of calves, 2. 
Date of last parturition, 

October, 192B. Whilt• 
under observation at, 
this Institufo for H 
tnonths, the cow 
showed oestrum six 
times, but the inter
vals between oestral 
periods were some
what irregular. There 
was no evidence of 
sexual abnormality 
between oestral 
periods. 

Contagious abortion 
test, nel(ative 

Tuberculin test, 
positive. 

Grm,s }~xarninat.ion. 

The vulva shows a pale mucosa 
with a few yellowish semi
transparent nodules. The 
Yagina is norn1al. The 
cervix shows a pale mueosa ; 
it, is transversed by a 
vertical band, which divides 
it-s posterior extremity in 
two parts. Both openings 
ac! mit the flngn to a depth 
of about 4 cm. ; it is im
possible to say whether the 
band divides the cervix 
throughout its en Ure length. 
On rectal examination the 
cervix appears normal in 
length and circumference. 
Uterus-body appears nor
mal in size and tone. The 
left horn is smaller than the 
right, and appears thin
walled ; it, however, is of 
good tone. The right horn 
is somewhat larger than the 
left and appears of normal 
tone. The right fallopian 
tube is enlarged. Its 
flmbriated extremity is 
attached to the ovary by 
Its free border and forms a 
large soft cyst. The left 
fallopian tube is also en
larged and its flmbriated 
extremity also forms a soft 
cyst. The right ovary is 
the size of a hen's egg and 
markedly fluctuating. The 
left ovary is enormously 
enlarged about the size of a 
duck's ogg ; it is fluctuating 
and thin-walled throughout. 
There are some loose 
adhesions bet ween the broad 
ligaments and the uterus. 

Diagnosis : Cervix duplex, 
cystic ovaries, hydrosalpinx, 
pavilionitis. 

Post-mortem Examination of the Genital Apparatus. -I 

Genital Tract. \ Ovaries. 

The vulva shows some yellow
ish nodules, niurosa pale. 
,~agina mucosa pair. Cer
vix-length, 9 X 7 cm. 
Width of hand-posteriorly, 
1 c1n. ; antrriorly, · 5 cm. 
::\Incosa pale, The cervix h, 
divided into two port.ions hy 
a longitudinal vertical band 
which•passes throughout its 
entire length. Both ostfa 
admit the small finger for a 
distance of 4 cm. ; the)' 
gradnal1y dec·rrase in 
calibre towards their 
anterior extremity ; both 
open freely into the pars 
indivisa of the uterus. 

The right ovary, ! · 5 x 
4 x ! cm. Its surface 
is smooth except, whf're 
it is attached to the free 
border of the flmbriatcd 
extremity of the fallo
pian tube. The ovary 
is fluctuating on palpa
tion. Its capsule is 
thin-walled. On sec
tion. shows a central 
C'Orpns luteum l·Ft cm. 
in diameter. There arr 
several a trophied cor
pora lutea present-. 
There arc three cysts ; 
these contain a clear 
fluid. The ovarian 
tissue appears greyish
white in colour and 
flr1n in consistency. 

The left ovary, R · 5 x 5 
x !l cm. : snrfaPe shows 
numerous fibrous fila
ments. Tt is fluctuat
ing throughout and 
many portions of its 
capsule are semi
transparent.. On sec
tion. it contains a single 
large cyst with a very 
thin capsule. The ovar
ian tissue has under
gone complete atrophy. 
The confonts of the 
cyst arc thin brownish 

,liquid which Is non
viscid. 

llicrosropic 
J,Jxamination. 

Thwoid gland.-
!formal. 

Panrreas.-Normal.~ 
Th]Jmus.-Normal. !I 
Adrenal glands.- I 

Normal. 
Snpramamrnary l!lmPh 

~1and.-Normal. 
.1/ammari, gland.

Normal. 
Vaqina.-Lymphocytic 

accuniuJation~. 
Cen:ix.-:Mucosa 

normal. 
Uterns.-Perimetritis, 

chronic changes in 
1nncosa, oeden1a, 
t-hickening of walls 
of the vessels, with 
some hyaline de
generation, glands 
enlarged. 

Fallopian Tubes.
Hydrosalpinx. 

Oi•aries.-
Right.-Cysts lined 

with cpithe\um. 
corpus luteum with 
loose fibrous tissue 
mesh t,iwards its 
centrP. 

Le:t. - Large cyst 
with epithelial 
llnin~. 

Treatment. 

Case hopeless. 
Xo treatment 
tried. 

Cause of 
Sterility. 

Metritis chronka 
catarrhalis, 
hydrosalpinx, 
pa vilionitis. 
cystic ovary. 

The uterus-Ieng! h. 10 x 6 
cm. ; \\idth of wall, 1 · 2 
cm. ; left horn. 18 x 2 · 5 
cm.; widthofw~n, ·7ctn.; 
right horn. 20 x 3 · 5 cm. ; 
width of wall, 1 cm. The 
organ is fairly firm. The 
serous surface is yellowish
pink in colour and shows 
i-mme loosr fibrous adhesiom; 
to the rectum and broad 
ligaments. On section, the 
mucosa of the pars indivisa 
and both horns, are greyish
pink ; mucosa smooth and 
moist. ThP cotylec!ons arc 
small In size and of a \ 
greyish-yellow colour. The 
fallopian tubes are clilated 
throughout their entire length. The left is up to _____________________________ _:_ _____ .:._ 
1 ·5 rm., the right up to 2·5 
cm. in diameter. Thev are thin-walled and contain a clear fluid. The tlmbriated extremity of each tube is attached 
by its free border to· the corresponding ovary. Each forms a large soft cyst; on the left side it reaches 6 x 4 cm., on 
the right side 7 x 5 cm. ; both are thin-walled and contain clear fluid. The broad ligaments show some fibrous 
attachments. P.-m. showed tubercular lesions present in the bronchial lymphatic glands. 

SIZE AND WEIGHTS OF ENDOCRINES. 

Eplphysill, 1·2 X ·6 x ·6 cm .......... . Weight 0·3 gm. Thyroid-Right half, 7·4 x 4·5 x 1·2 cm. 
3·0 gms. Left half, 6 x 4·2 x 1·1 cm. Hypophysis, 2·3 x 1·8 x 1·3 cm ....... . 

Adrenals-Right, 8 x 3·1 x 1·3 cm ... .. 
Left, 4·5 x 3·8 x 1·1 cm .... . 

15 · O ,, Length, inchtding Isthmus, 21 cm., weight 34 · 5 gn1s. 
14·0 
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General Appearance 
and History. 

Condition good. Weight 
1,100 Ill. The head is 
slightly coarse, other
wise the appearance is 
normal. The udder 
has not lactated. The 
anin1al has never been 
pregnant although fre
quently bred. The 
cow has had con
tagious granular 
vaginit.is, but has 
never been treated. 

Contagious abortion 
test, negative. 

Tuberculin test, 
positive. 

CASE 35. (See Appendix II, Fig. 34.) 

FRIESLAND COW 1871, 4 YEARS OLD. 
Date of first exornination, 9.2.26. Date of slcmahter. l.i.26. 

Gross Examination. 

The vulva is small ; it does 
not admit the hand : the 
mucosa shows numerous 
small elevated nodules and 
is generally of a reddish 
colour. The vagina cannot 
be examined internally. 
'From the rectum it appears 
normal. Cervix is normal 
in size and consistency. 
The nterus is slightly 
smaller than normal, and is 
of good tone. Both uterine 
horns are also small, bnt 
normal in tone. The dorsal 
and lateral aspect of the 
uterus and horns have got 
some loose flbrons filaments 
attached. These extend 
between the uterus, broad 
ligament, the rectum, and 
the ovary. The right 
fallopian tube is enlarged, 
elongated and tortuous : it 
contains fluid. The flm
briated extremity is very 
much enlarged and its free 
border attached to the 
ovary ; it forms a soft thin
walled cyst. The left 
fallopian tube is also en
larged and tortuous. Its 
f!mbriated extremity is 
attached to the ovary and 
forms a small soft cyst. 
The right ovary is firm, the 
size of a small hen egg. The 
left ovary is firm, somewhat 
smaller than the right. 
Both ovaries are difficult to 
palpate ; they seem to be 
involved with fibrous 
adhesions. 

Diagnosis: hydrosalpinx 
pavllionitis. 

While under observation a 
cyst developed Jn the left 
ovary. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

The vulva shows some nodules 
on the 1nucosa. The vagina 
is normal. Cervix, 7 x 4 · 5 
cm.; width of wall, 2 cm. 
It is anatomically normal, 
resembling the cervix of a 
virgin heifer. Uterus, 8 x 
5 cm. ; right horn, 18 cm. ; 
left, 16 cm. ; width of wall 
of uterus, · 6 cm. ; width of 
wall of horns varies from 
· 6- · 4 cm. The serosa of the 
uterus is mostly covered 
with loose fibrous adhesions, 
which pass between it and 
the rectum, the broad liga
ments, and the bladder. 
Where adhesions are absent 
the serosa is of a yellowish
pink colour. On section, 
the mucosa is greyish-pink 
with a slightly yellowish 
tinge ; it is smooth and 
moist. There is no evidence 
of cotyledons. There are 
several small depressions 
varying in size from 1-2 
mm. and · 5 mm. in depth. 
Both fallopian tubes are 
enlarged and convoluted ; 
they contain a clear fluid. 
The flmbriated extremity of 
both tubes is cystic and 
attached to the correspond
ing ovary. On the right 
side it is 9 X 7 x 5 cm. and 
contains a darkish-yellow 
fluid with a slightly reddish 
tinge. On the left side it is 
2 · 7 x 2 cm. and contains a 
clear fluid with a slightly 
reddish tinge. Both broad 
ligarncnts show loose fibrous 
adhesions. Post-mortem 
showed generalized tuber
culosis. 

Ovaries. 

The left ovary, 4·5 x 
3·4 x 2·3 cm. It is 
encapsulated in con
nective tissue. Its 
anterior pole is slightly 
fluctuating ; its pos
terior pole is firm. It is 
adherent to the left 
horn of the uterus 
through a thick band 
of connective tissue ; 
bands also pass between 
it and the fallopian 
tube. On section, it 
shows a central corpus 
luteum 2·5 x 2 cm. 
of an orange-yellow 
colour. There are six 
small cyst-like bodies 
varying in size from · 3 
cm. to 1 · 8 cm. in dia
meter. These contain 
a clear fluid. The 
remaining portion of the 
ovary is greyish-white 
and firm in consistency. 
The right ovary, 3 x 3 x 
2 · 5 cm. It is closely 
adherent and the fallo
pian tube and its 
f!mbriated extremity. 
It is encapsuled in 
connective tissue. On 
palpation, it appears 
flabby but not fluctuat
ing. This is due to 
encapsulation with con
nective tissue. On sec
tion, there is a thick 
connective tissue cap
sule · 4 cm. in width. 
There are three atro
phied corpora lutea 
evident. There are 
two small cyst-like 
areas, · 3 cm. in dia• 
meter. The remaining 
portion of the ovary is 
greyish-white and firm. 

OF ENDOCRINES. 

Microscopic 
Examination. 

Epiphysis.-Corpora 
amylacea, arterio
sclerosis. 

Hypophysi.,.-Normal. 
Adrenals.-N ormal. 
Thymus.-Normal. 
Thyroid.-Normal. 
Pancreas.-Normal. 
Supramammary lymph 

gland.-N ormal. 
Mammary gland.-

Normal. 
Vagina.-Normal. 
Cervix.-N ormal. 
Uterus.-Metritis 

chronica catarrhalis. 
Fallopian tubes.

H vdrosalpinx. 
Oi·aiies.-

Right.-Small cyst. 
240 x 80 m, with 
low cubical 
epithelium and a 
connective tissue 
capsule. 

I.eft.-Several small 
cysts lined with 
epithelium-size 
80 X 120 m; 
epithelium lies on 
a membrane of 
connective tissue. 
Some normal folli
cles. Lutein tissue 
in corpus apprars 
normal. 

Epiphysis, 1 · 5 x · 5 x · 5 cm .......... . 

SIZE AND WEIGHTS 

Weight 0·3 gm. Thyroid-Right half, 6 x 3 · 4 X 1 · 2 em. 
Hypophysis, 2 x 1 · 5 x 1 cm .......... .. 
Adrenals-Right, 5 x 3 · 6 X 1 · 3 cm .... . 

2·0 gms. 
13·0 

Left half, 5·4 X 3 X ·9 cm. 
Length, including isthmus, 22., weight 27 gms. 

Left, 4·2 x 4 x 1·4 cm ..... .. 11·0 

Treatment. 

Case hopeless. 
No treatment 
tried. 

Cause of 
Sterility. 

Metritis chronica 
catarrhalis, 
hydrosalpinx, 
cystic 
ooporiti~. 
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General Appearance 
and History. 

Condition poor. Weight 
~oo lh. ~rhe cow is 
normal in appearaneP. 
The udder has lac
tated, but is now dry. 
It is normal on palpa
tion. 

No. of calves, 2. 
Date of last parturition. 

1/3/24 (abortion). · 
Since last parturition 
the cow has not shown 
oestrum. There is no 
history of contagious 
vaginitis. The animal 
was not tested for 
abortion until 15/4!26, 
when the test was 
negative. This was 
1nore than two yearR 
after the cow aborted. 

Tuberculin test, 
negativf'. 

CASE 36. (See Appendix II, Fig. 35.) 

FRIESLAND CO\\' 20,1, 5 YEARS OLD. 
/)at,· of first e.rn 1111111dio11, l !5.4.26. Ihde of slrwulder, 15.6.26. 

Gross Exan1ination. 

The lmtto!'ks are stained with 
thick yellow pus. The 
nn1eosa of thr vulva is 
nonnal. The vagina con
tains a quantity if tenaeious 
pus mixed with murus. The 
posterior extremity of the 
cervix is cctropic and is 
reddiF;h in colour. A small 
quantity of purulent 
nrnterial issues from the os. 
On rectal examination, the 
cervix appears soniewhat 
increased in dia1ncter, 
although it is not abnor
mally firm. The uterus is 
abdominal ; it iF> thick
walled and lluctuating. The 
uterine horns are also thick
walled and fluctuating, and 
of equal size. The uterine 
artf-rics are not increased in 
size. Both fallopian tubes 
arc normal in size and con
sistency. Left ovary 
normal in size and con
sistency ; it contains a 
f'Orpus luteum, ,vhieh is 
prominent, towards its 
anterior pole. Right ovary 
normal in size, finn in con
sistency. The broad liga
ments are slightly elongated. 

Diagnosis : pyometra.. with 
retained corpus luteu1n. 
There was little change in 
the condition during the 
tinie the cow was krpt under 
observation. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

The vulvar n1ucosa is normal. 
The vagina contains a 
quantity of thick, slightly 
grecuish-yellow foetid pus, 
The first cervical fold is 
slightly protruding. The 
1nucosa of the cervix is pale 
pink in colour. On sec
tion-length, 8 cm. ; width 
posteriorly, 5 cm.; anterior
ly, 4·2 cm.; width of wall, 
2 · 5 cn1. posteriorly, 1 · 9 cm. 
anteriorly. Attached to the 
cervix bet,ween its folds is a 
tough sen1i-tran8parcnt 
tenacious mucus of the con
sistency of the cervical plug 
of pregnancy, The con
sistency of the cervix 
appears norn1al. Uterus, 
12 x 8 cm. ; horns, 19 X 0 
cm. The serous surface is 
pale, yellowish-pink in 
colour and smooth. The 
organ i8 fluctuating and 
distended ; both horns are 
equal in size, with somewhat 
rounded apices. On sec
tion, it contains two litres 
of thick, greenish-yellow 
foetid pus. The wall is 
firm and varies in thickness 
from 1·4 x 1·8 cm, The 
n1ucosa of the horns is 
entirely changed. It. is of 
a mottled greyish-red 
colour. There are a few 

Ovaries. 

Right, 3·8 X 2 X l ·7 
cn1. Shows on its 
surface smne Graafian 
follicles in various 
stages of development. 
On section, several 
apparently normal 
Graafian follicles arc 
present : some atro
phied corpora lutea are 
also seen. The ovarian 
tissue is grryish-white 
in colour and apparent
ly normal. 

Left, 4 x 2·8 x 2 cm. 
Shows a large pro
minent corpus luteun1 
and Graafian follicles in 
various stages of de
velopment, the largest 
of which is l · 4 cn1. in 
diameter. On section. 
there is a large corpus 
luteum,2·-1- x 1·7cm., 
of a pale orange colour. 
There are also several 
atrophied corpora lutea 
of former interovula
tion periods present. 
Several apparently nor
mal Graafian follicles 
are seen : the largest is 
1 · 2 cm. The ovarian 
tissue is whitish-grey 
and normal in con
sistency. 

Microscopic 
Examination. 

llypopltysis.-Some 
vesicles filled with 
colloid in the centre 

of the pars distalis. 
Epiphysis.-Son1e 

s1nall corpora amy
lacea. 

Adrenals.
Right.-Normal. 
Left.-N ormal. 

Supramammary /y,npl, 
g[and.-Normal. 

JJJammarit glanr/.-
Mastitis chronica 
catarrhalis, with 
some fibrosis of the 
insterstitial con
nective tissue. 

Cervix.-Slight 
fibrosis. 

Uterus.-Pyomctra, 
with disappearence 
of epithelium, and 
fibrosis of the mucosa 
with reduction of the 
n1ucous glands, also 
comn1encing cystic 
formation in some of 
the glands. 

Fallopian tul>es.
Salpingitis chronica 
with fibrosis of t.he 
villi and the wall. 

Treatment. Cause of 
Sterility. 

Case considered Pyometra. 
hopeless. No 
treatment tried. 

-----------------

o,•ary.-
Left.-Some normal 

follicles, small 
cystic degenera-
tion. Corpus 
luteum of last 
interovulation 
period, normal. 

Right.-Several 
atretic follicles and 
s01ne normal 
follicles. 

sn1all irregular reddish areas """' 
towards the apices of the horns. The lining has a granular feel, the granules vary up to 3 mm. in diameter · 
and are prominent. There are a few whitish rounded nodules, from 1 to 4 mm. in diameter, attached to the C 
lining of the horns through a small neck. On section, these are white and firm. Immediately in front of the d 
cervix, the uterine body shows a smooth, pale pink mucosa without evidence of folds or cotyledons. The fallopian z 
tubes are normal in size and consistency. "-I 

OF ENDOCRINES. 

t,.. 
z 

Epiphysis, 1 · 1 x · 5 x · 3 em .......... . 

SIZE AND WEIGHTS 

Weight 0·2 gm. Thyroid-Right half, 4 · 5 x 6 x · 7 cm. 
Hypophysis, 2·2 x 1·8 x ·9 cm .... , ... . 
Adrenals-Right, 6·2 x 4·3 X 1·4 ern .. . 

Left, 4·3 x 4·2 x 1·6 cm ... . 

2·5 gms. 
17·5 
15·5 

Left half, 5·2 x 3·5 x ·9 cm. 
Length, including isthmus, 24 · 2 cm., weight 25 gms. 
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CASE 37. (See Appendix II, Fig. 36.) 

FRIESLA~D COW 2073, 8 YEARS OLD 
})ate of fi.rst exami11ation, 20.4.26. Date of s\aughter, 17.6.26. 

Post-rnorten1 Exa1nination 

1-· ---- flenital Tract. 

of the Genital Apparatus. 
General Appraranc<' 

and History. 

Condition 1100<1. Wei11ht 
950 lb. Then• is slight 
relaxation of the pel
yfr ligarnPnb, on 
either side of the root 
of the tail and the, 
8acrmu. ThP head h, 
somewhat coarse in 
appt•aranr-r. Th<' 
nddf'r is non-lartatin~. 
The cow has ralvrd 
several timrs. 

Date of last parturition 
-2·2·]924, SitH'(' 
then UI<' periods of 
oest,rum have hrconw 
irrrgular. The cow 
has hr-en bred RPYPral 
timrs without con
ceiving. The animal 
haR sufferrd from con
tagious granular 
vaginitis. 

Contagions a horUon 
test-nPgative Tuber
culin tPst-posiUni. 

<tross Exarninati011. 

The vulva shows sonic no
dulrs of granular va~initis, 
in a dormant st.agP. Thi• 
n1urosa apppars pale in 
eolonr. ThP vagina is nor
mal. Tlw rrrvix is normal 
in ('Olour. I ts posterior 
extn•1nity is not ahnor
mally raggpd for a row. 
which ha~ had several 
parturitions. rt is of nor
mal siz<• and (•onsistf'ncr. 

Thr nfrrhw hody is of go{)(l 
torn• and normal in HiZl'. 
Tlw uteriIH• horn:-. an• 
ahdo111i11al, Pqllal in sizr 
and of good torn.•. Tlw 
fa11opian tnhPR are e1ilargf'd, 
<'sprcially towards the 
ovarian ,~xtn•rnitv. wlwrr 
they appPar to ·111• thin
wa]lf•d and cysti~. Tlw 
timhriat.Pd PXtrPmity of hath 
tubes is attaell<'d to the 
ovary. It is thin-wallP<I 
and cystie. Hight ovary 
is the size of a Hma1l orang<'. 
lt is rounded and ll11rtuat
ing. The left ovary is the 
sizP of a walnut, oval in 
outlirw, and frels flurtuat
ing in parts. Broa,I liga-
1nr:flts art' normnJ. 

J)iagnosi.~ : eystic ovarr, 
hydrosalpinx. 

[The vulva shows some dor
mant nodules of granular 
vaginitis ; its murosa is 
pale bluish in rolour. The 
vagina is normal. l'crvix. 
Z"> • 5 x 4 · 5 rm. ; width of 
wall, 2 em. Thl' first cervi
<"al fold ii-. somrwhat pro
trutlin~ anti slightly ra~ged. 
Thi' m uroi-.a is pair pinkish 
in colour ; the consistency I 
is normal. Cterinr hody, 
lO·f>x 4·f> cm., wirlt,h of 
wall, l · 6 em. : nterirn• 
horns-]rft, 1 H · 5 ('Ill. ; 
right., 17·5 c.m.: width. 
:1 em. width of wall. 
1 · 25 c.rn. Thr serosa ii-. 
Y<'llowish-n•d in rolour and 
smooth, exr<'Pt towanls tlH~ 
a pil'PH of t hr horns arnl two 
Hmall areas on Utf' lateral 
fare of ritlll'r hont, whPr<' 
it, is adherent to the ovarv 
and meRo-salpinx through 
tthrom~ tissu<> ,·onnPetion. 
On RP<'tion. thr utPrim• 
wal] iR somPwhnt thickPnPd: 
its mm·osa is dull gn•yish
rcd in eolour, markPd]Y 
:-.wolll'n and oPdPmatow~. 
ThPrt• is no evidPnc·P of 
normal eotyleuons. Tlw 
smnmit of thr nkrim• fo]ds 
!-1hows 1-1mall dPI>rt•ssiorn~ oval 
in shapf', varying in ~dzP 
up to -l mm. in l<'ngth and 

1 nun. deep. Both fallopian tnhPs nr<• Yt.'ry JHU<'h inereased in, siz<' Psill'C'iall~· 
tmvards the flmhriatPd Pxtrf'mity, where they r,•aC'h a width of 2 c·rn. Tlwy are 
tortuous, thin-walled, and cystic: they eontain a clear fluid. Th<' tlmhriatt•d; 
PXtremity of earh tuhr is adher('Jtt to the C'Orrrspoudnig ovary all rournl its borclPr. 
Rach forms a thin-walled, soft cyst ahout -l ctn. in dianwt<'r. ThP hroad ligament1-, 
are normal. Post-111ortem showt>d the pr,,sPncP of tuhcn·ular Je~ions in thl' hronehial 
and mediast.inal lymphatics and th<' hm!( tlsslll'. 

Ovaries. 

Right ovary, -!· 5 x 4 ·5 x 
4 · 5 rm. It is adherent 
to the free border of 
the llmhriated ex
tremity of its tube, 
and hy its pm,terior 
pole to the lateral face 
of til<' right horn of 
t hr uh•rus, through a 
hand of eonrwC'tiYe 
tissuP. The ovary is 
rounded and ttuet.ua
ting throughout; its 
8miac·(' presents a 
~mall crst-likr struc
tun• I c.m. in diametrr 
on its rn£'dial aspPct. 
On sPrtion, this C'Oll
t.aim,, a clPar Huid. On 
H<'etion, th<• ovarr c·on
tains a large single 
<'Y!-lt. with transpar('nt. 
sli~htly yellowish fluid 
l'Ontents. Its- wall is 
smooth a]l(l eontains 
a thin hand of Int.Pin. 
tissue throu~hout. Till' 
ovarian tissut~ has 
undrrgonH almost com-
plet<> atrophy, the cyst, 
('apsul.- l)('ing a fe,v 
mil1inwtrC's in thick-
JH'ss. 

llicroscopic 
Examination. 

Bpiphysi,.-N ormal. 
Hypophysis.-Normal. 
Thymus.-Norma]. 
Tltyroid.-Normal. 
PanC'J"eas.-Normal. 
Supramammary lymp/1 

gland.-N ormal. 
J1ammary g/and--in

crease in ronnc1·
tive tissue. 

Ceriw.-Selerosis. 
Uterus.-Rndometritis 

chronira catarrhalis, 
with commenrinJZ 
cystic format.ion. -

Fallopian tubes.
H ydrosalpinx. 

Omr11.
Uight..-Corpus lu

tcum cyst .. 
Left.-Normal folli

rlP!, present. 

Ll'ft ovarr. 3· 5 x 2· 5 x 2·-l cn1.. is partly 
t'll<'apsnled hy rom1t>ctivp tissue, through 
which it is adhPn•nt to tlH' meso-sa}pinx, the 
apex of thl' horn of the ukrus, and the lat.-ral 
face of th!' left horn of thP uterus. It shows 
Heveral fluetuating areas OV<'r whiPh thf' 
rapsuh• is soitwwhat transparent. On Ser
t.ion, UwrP are spvrra] <'yst-likc YPsicles, vary
ing in sizP, somr 1wriplwral, sonw central~ and 
six atroµhil'd ~orpora lufra. Tht• ovarian ti:O.RlW 
is grPyiRh-whit9 i11 ('O}o11r arnl firm. 

Epiphysis, l · 2 X · 4 X ·-! em .......... . 
SIZE AND "'EIU.aT~ 

WPight 0·15 gm. 

01'' ENDOCRINES. 

Thyroid-Ril(ht half. 4·f, X 4·8 X 1 rm. 
Hypophysis, 2·5 x l · 6 x 1 · 3 cm ...... .. 3·0 gms. L~ft half, -!·-! x 3·8 x 1 cm. 

· Treatment. 

Casr ronsidt>re<l 
hoprlesR. No 
treatment tried. 

Adrenals-Right, 4·2 x 5·5 x 1·2 em .. . 14·5 
Left, 4·7 X 4 X l·l cm ...... . 

Length, including isthmus, 29·2 cm., weight 24·5 gmF-. 
13·5 

Cause of 
Sterility. 

~Tetritis ehronica 
catarrhalis, 
hydrosalpinx, 
cystic 
ocphoritis. 
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General Appeara1tt·t•. 
and History. 

Uondition good. Weight I 
950 lb. Th<' pelvic I 
ligaments are slightly 
relaxed. The root of : 
the tail is somewhat 
elevated. and the 
ru1np on either side 
of the sacrun1 is 
slightly hollow. The 
udder is not lactating. 
Its tissue is normal 
in texture. Number 
of <·alves-st>veral. 
Last parturition -
23.7.1924. Was in 
very poor condition 
at last parturition. 
Since last parturition 
the cow had fre
quently been bred 
without success. Dur
ing the period of two 
months during which 
the animal has been 
under observation 
she has not shown 
oestrun1. 

Contagious abortion 
test-negative. Tu
berculin test-nega• 
tive. 

CASE 38. (See Appendix II, Fig. 3i.) 

FRJESLAND COW 2074, 10 YEARS OLD. 
Date of first cxarnination, 20.4.26. Date of slaiighter, 22.6.26. 

Hross J,Jxa.n1ination. 

The vulva shows some dor
mant lesions of granular 
vaginiUs, 1nucosa pale. 'fhe 
vagina contains sotne thirk 
tenacious transparent 
tnucus. The pars vagina 
of the cervix is raggpd and 
slightly n•ddish in colour. 
Th<' first eervical fold is 
rctropir and dark rrd in 
('Olour. The os uterus 
admits th<' small finger to 
a depth of 1 ¼ inches. 
Pf'r rectum, thr cervix 
appears to bl' enlarged 
postniorly. Its anterior 
extremity is normal in cir
cumference. The uterus iH 
n10stly ahodruinal, normal 
in size, and firm in con
sistenry. •rhr uterim· 
horns art• normal in sizP 
and firm in consistPncy-

The fallopian tubes are 
irrei;;,;ularly enlarged a]ong 
their entire length. Home 
of thP rnlargements arP 
rounded, others c!0ngated. 
The fimhriat,•d extremity 
of each tube is attached 
to the corresponding ovary. 
Th<' extremity is enlarged, 
fluctuating and soft. Tlw 
right. ovary is the size of 
a walnut and ttnn in ron-
sistency. The left ovary 
is roundt>d, normal in sb.ti 
and firm in consistency. 
The broad ligaments are 
normal. 

Diagnosis : Cf'rvkitis and 
salpingitis. 

Post-mortem I<Jxamination of t,h" Genital Apparatus. 

Genital Tract. 

The vulva shows some dor
n1ant lesions of granular 
vaginitis. The vagina is 
normal. Cervix, 9 · 5 x 6 
x 4 cm. The posterior 
extremity of the cervix is 
raggP<i. The first cervical 
fold is protruding and 
slightly reddish in colour. 
The os uterus is patent.. 
Uterus-length, 10 x 5 cm. ; 
kngth of horns, 20 cm. ; 
width, 3 ·:, cm. On section, 

· thickness varies from 1 · 3-
1 cm. Th<' serosa of the 
uterus is smooth and yel
lowish-pink in colour. Con
sistrncy is firm. The 
nrncosa is greyish-pink in 
colour and moist. Cotyle
dons arr promitwnt, whitish
grey to pinkish-whit<• in 
colour. Both fallopian 
tubes are irregular1y en-
larged towards their 
eornual extremity. They 
are eystic, thin-walled, and 
contain a clear fluid. Th,• 
middle portion of both 
tubes is normal in size and 
c-onsistency. Towards the 
abdominal extremity, they 
are fairly thick-walled, 
fluctuating, yellowish in 
rolour, and contain yrllow, 
purulent material. The 
flmbriated extremity of 
both tubes shows the free 
horder of the funnel 
adherent, forming a closed 
('avity, which is filled with 
yellow purulent liquirl 
material. The broad liga
nwnt.s are normal. 

Ovaries. 

Right ovary, 3 · 4 x 2 x 2 
cm. It is firm in con
sistency. Traces of 
lutein tissue can be 
seen on its surface. 
On section, shows 
seven atrophied cor
pora lutea of previous 
interovulation periods ; 
they are all practically 
the same size. The ova
rian tissue is greyish
white and firm. There 
is no macroscopic evi
dence of developing 
<Jraaflan follicles 

Left. ovary, 4 · 5 x :l · 5 x :i 
cm., shows · several 
small areas on its sur
face, which contain li
f{llid and over which 
tlu· capsule is semi
transparent. It shows 
traces of lutein tissue 
on its surfaN·, on sec
tion, shows a large cen
tral corpus lnteum 2 · 5 
cm. in diameter. It is 
pale yellowish in col
our ; Its rentre con
tains a cyst 1 · 8 cm. in 
diametPr. The cap
sule of the cyst is whit
ish in eolour-that is, 
the corpus luteum 
merges front pale 
yPllow to white. ThP 
cyst contains an 
opaque slightly viscid 
fluid. The remaining 
ovarian tissue is grey
ish-white in colour and 
firm. There is no 
macroscopic evidence 
of developing Graafian 
follicles. 

SIZE AND WEIGHTS OF ENDOCRINES. 

Microscopi<
i1xamination. 

Bpiphysi1t.- Corpora 
amyla<"ea. Size, 
fax7 Ill. to 124 x 
88 Ill. 

Hypophysis.- Hyper
aemia of pars dh-1-
t.alis. Two vesicles, 
(1) 368 X 340 m. (2) 
1:l6 x 126 m. ; both 
are lin,•d with low 
cubical epithelium, 
and filled with 
,•olloi<l. 

Thyrr;id.-Normal. 
Panereas.-Normal. 
Supram<11nmary lymph 

gland-Normal. 
Adrenals.-Norrnal. 
Vagina.-N ormal. 
Cervix.-Fibrosis. 
Uterus.-lI e tr i t i s 

chronica catarrhalis 
with cmnmencing 
cystic formation. 
Some hyaline de
gtmeration. of vessel 
walls. 

Jlal[opian tubes
Hydrosalpinx. 

Ot·aries.-
Ril(ht.- Sclerosis, 

Primary and 
secondary follicles. 

J,cft. -Primary and 
secondary follicles, 
corpus I u teu m 
cyst. Wall three 
layers (a) outside 
of flbrons tissue 
(b) middle oflutein 
tissue ( c) inner 
layer of connec
tive and fibro
blastic tissue. 

Bpiphysis, 1 ·5 x ·5 x ·5 Clll. ......... . Weight 0·4 gm. Thyroid-Right half, 4·8 X 5·6 x ·6 cm. 
Hypophysis, 2 · 4 x 1 · 6 x 1 · 2 cm ....... . 3·0 gms. Left half, 5 x 3·5 x ·8 cm. 

Treatment. 

Case considered 
hopeless. No 
treatment triP<l. 

Adrenals-Right, 6·5 x 4·5 X 1·4 {'Ill .•. 18·5 Length, including isthmus, 21 em., weight 13·5 gms. 
Left, 5·!! x 3 x 1·3 cm ..... .. 13·5 

cause of 
Sterility. 

rrrvicitis, 
saJpingitis, 
microscopic
evidence of 
metritis 
ehronica 
eatarrhalis. 
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Ucncra l Appearance 
and History. 

( '011<litic•'1 good. Wei~ht I 
~)"):I th. Normal in 1 

appraranre. The 
udder has larb!Pd, 
lHit is now dry. l: d1ler 
t!ssne norrnaJ. X o. 
of calves-2. both 
,tbortions. ~)ate of 
Jast abortion-.Jan
uary, 1924. Has 
been served several 
Urnes without results. 
Oestral periods nor
mal; while under 
observation at this 
Institute the row had 
iour ocstral period~ 
at nor!nal ifrnrvals. 
( 'ontagiouR abortion 
tCst-po~itivP. 'l'tt
hneulin test-· llPga
tivr·. 

CASE 39. (See Appendix 11. F'ig. as.) 
FRIESLAXD COW 2110, 6 YEARS OLD. 

]Jute of first rxamination, 3.8.26. Jhtfe of .•lu11r,hfer, 23.9.26. 

Gross Bxa1nination. 

There arc• nu1nerous pnlargE'd 
lymph follicles in the vulva. 
Vagina iR st'.~noRecl about 
~ em. caudal to the cervix, 
so that it- admits only two 
fingers. ThP rPrvix is 
Pxamhwd with dittl<'ultr ; 
it drn•s not a ppPar changt•tl. 
There is a small quantity 
of tena<'ious n1nr11s in tlw 
anterior portion of tlw 
vagina. rrotn the n·eturn 
the rrrvix is normal in 
size and ronE!h,t-cney. 
{;t.pruR is mostly ahdominal. 
Th<' left horn is sorn,•what 
largPr than the right ; it 
appearR nonnal in <·on
sistrncy aJl(l of good tmw. 
Then· are some tthrous 
adhesions lwtwecn its 
dorsal surface and t.hP 
rectum. l'allopian tuht•s: 
right., is dilated thronl(hout 
its cntin· i<'ngth. Its flm
briated cxtrcn1ity is 
adherent to the ovary and 
forms a soft cyst. Tiu, 
left is dilated throughout. 
its entire length. Tts 
titnhriatcd extn•rnity is 
adherPnt to the ovary, and 
at its junction to ti}(' 
ampul1a, there is a firm 
cystic f'nlargc1ne11t ahont 
the size of a marble. IU!(ht 
ovary sizr of a viiwou's 
rgg, en<'apsulafrd in tthrorn, 
tissue, difficult to palpate. 
It app<>ars firm in c-011-
i,;istenrv. Left ovan· si·~c 
of a · pigeon"s egg,· also 
enrapi-;uJcd in fibrous tissue, 
difficult to palpate, appears 
finn in consistency. Rroad 
ligatncnts normal. 

Di,-,ynosis : metritis chronica 
eatarrhalis, hydro~at1,i11x, 
pavilio11itis. 

Post-mortem Examination of the Genital Apparatus. 

Gt>nital 'l'raet. 

Ynlva shows somt• swollt•n 
lymph folliclrs. ThP 
vagina is stenose1l aliont 
H em. hPhind tlw C'Prvix. 
The strnof,l,iS is dm• to a 
ei<'atrix in tlw wall. proh
ahly a n•1.mlt. of lHlrturition 
injnrr. ('rrvixi 'ix 5 ('Ill.: 
width of wall, 2 c·m. ; 
Jlllll'0sa pair-pink in l'Olour. 
The r<'rvkal folds arr verv 
wdl markNl. thr posfrri0r 
two !wing perhaps slight!)' 
hypertrophied. Uterus
body, 10 x 4 cm ; width 
of wall, 1 cni. ; lrft horn, 
20X2·5 cm.: width of 
wall. 1-·R cm.; right 
hor11 1 19x2·5 c•tn .. widt,h 
of wall, 1-·8 c.m. ThP 
srro:?.a of the utrrus is palP 
pinkish-yPllow in C'Olour. 
Thrre arP sornt• loosP 
tthrllus adhPsions hctwrrn 
it, th,• rectum, an<l thP 
hroad liganwnts. The 
1111H·osa is pale pinkish-i;.?:r<'Y 
with a slightly yellowish 
ting<'. Tt is moist and 
somrwhat swollc'n. ThPrP 
are no normal eot-ykdons. 
Tlwir po~ition is r<'JlH'
HPnfrd h~· a yf'llowh,h-grPr 
an•a with a small c•pntral 
llPpr<'HHion. Roth fallopian 
tuhPs an· distended through~ 
out tlH'ir t•ntin• lPilgth, 
up to 7 mm. in tliamrtPr. 
ThP ampulla of both tnlws 
rPadws up to l · 5 <'Ill. Thl' 
fhnhriated extremity of 
bot.Ii tubes is attached to 
thf' eorresponding ovary. 
It forms a cyst with a 
t bin, more or lrss trans-
1mrPnt <•apsulr. That on 
thf~ right, side is 2 rm. in 
diamckr. on th(' ldt -l <'JH. 
in dia.mPtPr. Roth tnh,•~ 
eontain a !.-llig:htly 011n,1111· 
liquid with !-IOHH' minu,1· 
tlO('('tlli. 

Oyarirs. 

Hight. 2·5x2·5x2 cm. 
It iR Pntirrly cnC'ap
sult>d by the flrn
briatcd rxtremity of 
the fallopian tube and 
fibrous tissue, through 
whirh it is adlwrPnt 
to the mrso-salpinx. 
Its Rnrfa<"e is not 
vii:dhlP. On sertion. 
thPr<' arP trarrs of 
fivr atrophied corpora 
Intra. The corpus 
luteum of the sr<·ond 
last interovulation 
period is present. The 
rPmah11lrr of thr ovar
ian t.isRue is greyish
pink and firm. 

LPft., :i · 5 x 2 · 7 x 2 · 7 cm. 
It is rntirrly enrap
snlf'd hy fibrous tissm· 
and thP flmhriated 
extremity of the fal
lopian tuhr. Therf' arr 
fihrom, adhrsiorn~ 
lwtwcf'n the ovary and 
the mrRrnmlpinx. It!-1 
f:.urfart• is not visihl<•. 
On section. there is 
a large embedded eor
Jms lutrum with a 
large cmtral cyst. The 
eapsnlr of oYarian tiRsur 
is :{ mm. in thirkriess. 
Tt is tirm grPyish-pink 
to iirPyhd1-y, llow in 
col011r. 

--------
HIZIC AND \VJUGHTS ()Ii' J-.~N1H)('RINE$, 

:lficroscopic 
Examination. 

Rpiphysis.-Normal. 
Hypophysi.s.- Vesicle. 

tilled with colloid, 
lined with f'Uhical 
epithrliurn, in pars 
distalis. 

.ldrenals.-Normal. 
Thymu.,.-Normal. 
Thyrovl.-Normal. 
Panrrea,:;: .-N orrnal. 
Supramammaru ll/rnph 

ulan-t.-Normal. 
Vauina.-Normal. 
,lfammar11 qlawi.-

Slight ratarrha 1 
mamruitiR. 

Cervi.x.-N"ormal. 
Uterus.- Chronic 

rhangeR, lllll('OSa 
shows flhrosis arnl 
some thickening of 
the vessel walls. 

01'Jri•s.- Hretir fol
lic]eE-, sclProsis, 
corpus lutrum cyst, 
corpus alhirans with 
central caYity r.on
taining fhtirl, ncdema 
Rome normal folli -
clPs. 

Bpiphysis, l·f> X ·G X ·H cm .......... . Thyroid-Right half, 5 · 5 x 5 · 2 x 1 · 2 rm. 
Hrpophysis, 2· 5 x l ·8 x l · 2 (•m ....... . Lf'ft half, r, x 4 · 3 x 1 · 2 rm. 

Trrahncnt. 

Case hopeless. 
No trcat111Pnt. 
trkd 

.-\drcnals-ltight, 4·8 x 3·9 x 1·2 cm .. . 

\\"eight 0·2 gm. 
3·0 gms. 

11·5 Lt>ngth, including isthmus, 19 cm., weight 25 · 5 gm~. 
Left, 6·1 x 3·5 x 1·3 cm .... . 12·7 

Cause of 
Sterility. 

:lfetritis 
chronica 
<"atarrhalis. 
hydrosalpinx, 
pnvilionitis. 
t·ystic corpus 
lufrurn. 
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CASE 40. (See Appendix II. Fig. 39.) 

FRIESLAND Cff\Y 2111, 8 YEARS OLD. 
J>ate uf first eJ,omination, 8.8.26. nntr of slanohter, 16.9.26. 

====--cc====··=···.------
Post-mortem ~Jxamination of the Genital Apparatus. 

Urneral Appearancr 
and History. 

Condition good. Weight 
1,000 tt,. Normal in 
npprarance. The 
uclrler is in a latrr 
stage of laeta tion. 
Tissue normal. 

No. of cal Yes-a, in
cluding one ahortiou 
in 192:l. 

Last parturition-.) uly. 
1925. Cow ha~ ht>Pn 
served scvPral t.inH's 
without result. 

l'ontagious al,ortion 
test-negativP. 

Tnhcrculin t<>st-1wga
t.ive. Shr sntfcrrd 
from infectious vagi
nitis in 1925. While 
under ohservation tlw 
ocstral pPriodi-. W<'rr 
irregular with pro
lonp;e<l intProvulation 
period. 

Gross Exan1ination. 

Vulva shows numerous dor
mant enlarged lymph-fol
licles. Yagina stenoserl 
about 3 inches caudal t-0 the 
cervix so that it admits 
only 2 fingers with dif!i-

~}"({,.; s:~~zs:1J\fo:'.'.1 f~~t\: 
thirk tcnaei0l1R m1tcus 
rontainiug immc white 
tlocculi. CPrvix can jw-.t 
hr felt, its postrrior fold is 
c>ctropir. J,'ro1n the rectum 
the cervix is normal in size 
and flrn1 in consii..tenry. 
The uterus and uterine 
are. soft and flaecid, lackinl( 
in tom•. The left horn is 
larger than the right. 'l'h<' 
right fallopian htlJc is 
enlarged, firm. and 
markedly tortuous. Thr 
fin1hriafrcl ext.rnnitv is 
adhrrent. Left, fallc,pian 
tube is normal. Ith,eht 
ovary siie of a pigr-on's egg, 
firn1 iu c·onsistPncv. It is 
adhr-rent to the ineso-sal
pinx and the fallopian tube. 
Left ovary somewhat largPr 
than a walnut. firm in 
eonsist.Pncy ; shows tht• 
presr.nce of a well-develo11P<l 
Graafian follicle. Broad 
liganwnts arc normal. 

DiannoRis: Yaginal i..kno!-.is 
nwtritis chronica eatarr
halis, hy<lro"a'pinx. 

GPnital Tract. 

Yulva Rhows sonic cnlargP<l 
lymph follielrs. Mucosa 
pal(•. Y agina shows a 1 

ricat.rieial ste:nosis :) inehrA 
hrhind the ecn·ix ; it, 
rontains smnc frnacious 
lllll{'llS. ('(•rvix, 8 x <S ('Ill. : 
width of wall, :~ rm. Fin~t 
cervieal fold t'<'tropic ; 
mtteo!-la palt•. l'frrns
hody, 12 x fl em.; width 
of wall, l ('m.: left. horn, 
25 x -l rm.: width of wall, 
1-·8 <·m.: right, horn, 
28 x 2 · :, r,m. ; wi<lt.11 of 
wall, 1-·8 em. Thr wall 
is soft ancl tlahhy. TIH, 
scroAa is greyish-pink in 
eolonr, smooth. and, on 
section, th<' muc·osa is vPry 
moist1 swollen, and grl•:(.·ish
]link iu colonr. Tlwrc• h~ 
110 trace of rotyk1lons in 
the ril(ht horn. In the Jpft, 
horn tht•rc· arP HutlH' t'Oty
lNlonary rPnmins which ar<' 
yPllowh;h-whitc in t·olour ; 
tlwy an~ irrPgular in sizt· 
and do uot proj(>et ahovP 
the le\"t•l of tlw snrroml(ling 
nrneosa. Thr ldt fallopian 
tuhc is normal. Thi' right 
fallopian tulH' is 11wrkPdly 
enlargP1l throughout itH 
Pntin• length. It is tortuous., 
and, on section. contaim~ 
an OJWQHP grp~·ish fluid. 
Tht• tuhe and tht• nu·sosal
l)inx arr conrn·rtPd hy 
fihrouH adhesions to thP 
ovary and the horn of tlH' 
utPrus. Tlw tlmhriafrd 
extrP1nit.y is adhPn·nt: hnt 
not r,ystic•. Broad Jiga
nu•nh; normal. l'ar<·asP 
i-.howPd tuberrulosi~ in 
n1Psrnt1·ri<· l)·tnphaties. 

Ovaric>s. 

T,eft ovary, 3 · 5 x 2 ·8 x 
2·4 cm. It is oval 
in Hhapt\ shows traees 
of several atrophiPd 
<'orpora lutea and nu
nwroui:; Oraafian foJ-
liclPs. Then· is a 
promhwnt rorpus 
Iufrum JlfPscnt. ~ On 
St'<'tio11, thf' ovarian 
tiHE:lH' is gn•yish-whitc 
Tlwre is a s1nall atro
phi('(l rorpns lnt.Pmn, 
and tlw corpus !utr-um 
of the last int<>rovnla
tion J)Priod, l · 5 X 1 · 2 
em., prPRPnt. Thr-rP is 
ahm a normal Graaflan 
follirJP · ti cm. in <li
amett•r. 

Hight ovary, :1 · 6 x 2· 5 
X 2·5 t'lll. It iR 

i-.m-ro111111Pd hy densP 
fihrom; tissue whieh 
oc·c}ll(fcs thP i..urfaep of 
th<' ornr)'. On palpa
tio11, it is firm. Jt. is 
aiihPn•11t to tllC' flm
hriatt-d t•xt-n·mity of 
tllC' fallopian tnhe 
and Uu~ nu·sosalpinx, 
through fihrmu:; ad
hr.sions. On SPction. 
tra<·es of hLtein tisi:;nr 
are rvidrnt. Tht>rr i!-1-
a. small rcntral cyi:;t
likt• structure · 4 cm. 
in 1liamrter. ThP ova
rian tissuf' is gn•yish
whitP and firm. TherP 
is no r.vidPnce of a 
sLtpc•rtit·ial ripe11h1g
follid<'. 

Microscopic 
Examination. 

1':piphysis. -Normal. 
Hypophysi.,.- Hmall 

vesicle in pan; int{'r
mr-dia. 

7'hyroid.-N ormal. 
Thumus.-.Normal. 
Adrerwl.s.-Normal. 
Suprama.mmaru Zumph 

qland.-Normal. 
.1Iammary glanr/.-"Sor-

111aJ. 
Panrreas.-~ormal. 
rauina.-Normal. 
Cerrix.-Sli!(ht 

srlProsis. 
Uteru,r.:.-Ernl01nc

tritis chroniea 
catarrhal is. 

Pa/lopian tul:es.
Right.-Hyclrosal-

pinx, perisaJ-
pingitiR. 

Lrft.- ('atarrhal 
salpingitiR in r-arly 
stag<'i.-.. 

0-raru.
Left.-Normal. 
Right.- ];'ihrous atl
hrsionR on tlu• Rur-

facr of the right 
ovary. 

TrPatment. 

Case ronAidcred 
hopelrss. No 
treatment tried. 

~IZE AND \VEIGHTS OF ]DNDOCRINES. 

HrpophysiK, 2 · 2 x l ·5 x l · 5 c111 •••••••• 

Epiphysis, 1·2 x ·5 x ·5 em .......... . 
Thyroid-Right, half, 5 X 4 X · 9 em. 

l,rft., 5 X 4 · 7 X l ,•.111, 

Weight. 3·0 grns. 
0·5 gm. 

l,rngth, including isthmus, 19 cm ........ . 
Adrenals-Right., 4·5 x 4·5 x 1·4 cm. 

J,eft, 5 · 5 x { · 9 X 1 · 2 cm .. 

,, 22·5 gms. 
Weight 1315 gms. 

16·0 

Vause of 
Sterility. 

Metritis 
ehronl<'a 
catarrhalis. 
hydrosalpinx. 
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General Apprarance 
and History. 

Condition good. Weight 
1,000 lb. Normal 
in appearant'<'. Has 
lactated, but is now 
dry. There is a frac
of the second coccy
gcal vrrtehra, which 
causes a deJH'PSsion 
at the root- of t hl' 
tail. 

No. of calves-:!, abort.Pd 
once-. 

>at,e of last parturition 
-August. 1925. The 
oestral pniods have 
heen at normal inter
vals. The cow has 
l>een served several 
times without, result. 
Mas been treated for 
metritis and infretiouR 
vaginitis. 

:ontagious a hortion 
test-pcsitive. 

Tuberculin !Pst-nega
tive. 

CASI<~ 41. (See Appendix 11, I<'ig. 40.) 

FRI J•:SLAND CUW 2112, 6 YEARS OLD. 
Date of first examination, 8. 7.26. Date of slaughter, 7 .9.26. 

Gross Examination. 

Vulva shows numerous dor
mant nodnles on its 
n1ucosa. The vagina con
tains a small quantity of 
turbid tcnaciouR mucus. 
Cervix is norn1al in size, 
very firm in consistency. 
Mucosa pale-pink. It is 
not possible to pass a 
small dilator through th,• 
ostium uterinum. Cterus 
mostly abdominal. Left 
horn somewhat larger than 
the right. Uonsistency 
appears normal. The left 
fallopian tube is enlarged 
and tortuous. Its fim
hriat-ed extremity is 
attached to the ovary, hut 
is not cystic. !light en
larged and tortuous ; its 
flmbriatl'd extrPmity en
rapsulPs the ovary and is 
slightly cystic. The right 
ovary is the size of a s1nall 
hen egg ; firm in con
sistency. Left ovary the 
size of a pigeon's egg ; 
firn1 in eonsistency. TherP 
are sonw fibrous attach
ments hetween the ovaries 
and thr nwsosalpinx. Broad 
liganwnt.s nonnal. 

Diaunosis:-ehronie <'atarrhal 
metritis, hydrosalpinx, 
pavilionitbt 

.Post-mortf'm :Examination of the Genital Apparatus. 

Genital Tract. 

Vulva shows many nodules 
in the 1nucosa. The vagina 
contains a sn1all quantity 
of tenacious opaque n1ucus. 
Cervix, 9 x 3 · 4 cm., width 
of wall, 1 · 5 ctn ; mucosa 
pale, consistency very tinn. 
The third and fourth 
eervical folds appPar to 
be indurated. The ostium 
utcrinum is vrry tortuous 
and excePdingly small in 
the anterior half. Uterine 
body is 10 x 4 cm. ; width 
of wall, 1 · 2 cm. ; left horn 
30x3 cm.; width, 1-
. i;cm. ; right horn, 27 x 
3 cm. ; width of wall, 
· 8 cm. Serosa smooth, 
pinkish-yellow in colour. 
Consistency slightly flaccid. 
The 111ncosa is moist and 
slightly swollen. It is 
pinkish-grey iu colour. The 
eotylcdons have almost 
entirPly disappeared. There 
are some small greyish• 
yellow depressed areas, oval 
in outline, 2-4 nnu. in size, 
scattered irregularly over I 
the mucosa of both horns. 
Both fallopian tubes are 
Pnlargct.l at their cornual 
extrelllity. Towards the 
ostimn abdominale they 
appear nornial in size. The 
swollen portion of the tube 
is tortuous, thin-walled, 
white in colour, and con
tains an opaque greyish 
finid. The fimbriated 
extremity of both tnbes is 
attached to the correspond
ing ovary by fibrous 
adhesions, the right ovary 
being completely encap
suled. Broad ligaments 
norn1al. 

Ovaries. 

Left ovary, ;~ x 2 x 2 cm. 
Its surface is attached 
to thP free border of 
the fimbriated ex
tremity of the fallopian 
tube, and there are 
fibrous adhesions 1 

between it and the f 
n1esosalpinx. On sec
tion. the ovarian tissue 
is -greyish-white in 
colour. It is very 
firm and shows the 
presence of four atro
phied corpora lutea. 
There is a small cyst
like structure close to 
the surface of the 
ovary. Apparently a 
normal Graaftan fol
licle. 

Uight ovary, Jx 3·6x 
:l cm. lt is completely 
encapsnlcd by the fim
hriatPd extre1nity of 
the fallopian tube. 
There are sonic loose 
fibrous adhesions be
tween the inner aspect 
of the ovarian pocket 
and the surface of the 
ovary. Its posterior 
pole shows a small 
cyst over which the 
capsule is transparent. 
Its anterior pole con
tains a large corpus 
luteum which projects 
about 2 n1n1. above 
the surface of the 
ovary. On section, 
there is a large corpus 
luteum present 2 · 6 x 
1 · 9 cm. It presents 
three small cystic 
excavations in its 
interior. Towards the 
opposite pole there 
are three small oval 
cysts, and a trace · of 
lutein tissue. 

SIZE AND WEIGHTS OF ENDOCRINES. 

Microscopic 
J~xamination. 

Epiphysis.-Normal. 
Hypophysis.-Normal. 
Thymus.-Srnall calci-

fled area, ot herwisc> 
normal. 

Th11roul.-Normal. 
J>ancreas.-Normal . 
Supramamrnary lmnph 

g/and.-Normal. 
....llamrnar!I "land. -

Lylllphocyti<, and 
eosinophilic intlft.ra
tion in intrra<'inous 
tissue. 

.Adrenals. - Eosino-
philic infiltration, 
irrrgular distribution 
of cell's rt'S<)mbling 
1nPgakaryoc~·tps in 
the cortex. 

Yagina.-round cell 
and neutrophilic in
filtration with local 
degeneration and 
dPsquamatio11 of 
epithelium. 

CeT1.,iX.·- Cervicitis 
C'hronica c·atarrhalis 
with sclerosis. 

U terus.-End0111etrUis 
ratarrhaliH rhronira. 

Oi,aries.
Right.-Atrl'tic fol

}i{'les, vaSf'ular 
dilatation, oedrtna, 

cystadenoma, 
corpus lutnnn 
normal. 

Lcft.-Scleroeis, 
atretic follicle. 

Fallopian tubes.
Hydrosalpinx, 
pavilionitis. 

Treatment. 

Class considered 
hopeless. No. 
treatment tried. 

Epiphysis, 1·3 X ·6 x ·6 cm .......... . Weight o-;l gm. 
3·0 gms. 

17·5 

Supernumerary, 1 · 2 x · 8 x · :l cm... . . . weight O · 5 gm. 
Hypophysis, 2 · 3 x 1 · 7 x 1 · 4 cm ....... . 
Adrenals-Left, 4 x 5·8 x 1·5 cm ...... . 

Right, 5·8 X 4·2 X 1·4 cm .. . 19·5 

Thyroid-Left half, 7 x 3 · 4 X · 8 cm. 
Right half, 6·2 X 4·2 x ·8 cm. 

Length, including isthmus, 29 · 8 cm., weight 22 gms. 

I Cause of 7f\ 
Sterility. 

,., 
t."J 
i=d ... 
t< 

l\fctritis 
... 
H 

eatarrhalis >< 
chronica, 

0 hydrosalpinx, 
pa vilioniti~. 'r. 
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General Appf'arancf' 
and History. 

Condition good. Weight, 
580 II). ~formal in 
ap1warancc : udder 
lactating : mammary 
tissue normal. Thnr 
is no history of the 
heifer having been 
servrd previous to 
examination. At thP 
a!(c of 1:l months the 
udder increasrd in sizf' 
and secreted normal 
milk. While undn 
observation for 16 
months the periods of 
orst,rum were irregular 
with exceedingly long 
intcroestral periods. 

Contagious abortion 
test, posith·e. 

Tu hereulin test. 
ncg:1tivP. 

CASE 42. (See Appendix lf, Fig. 41.) 

FRIESLAND COW 2113, 17 :\,IO:i\THS OLD (AT FIRST EXAl\H:N"ATION). 
Date of first exami11afi011, 8. 7 .26. Date of slaughter, 11.11.27. 

GroRs Examination. 

Vulva shows lesions of granu
lar vaginitis : it doPs not 
admit, the hand. Yagina 
from the rectum appears 
normal. Cervix normal in 
size and consistency. Uterus 
and uterine horns somewhat 
large and walls slightly 
flahhy. Reaction to palpa
tion is slow. Both fallopian 
tubes arr enlargPd and 
tortuous ; bot.h pavilions 
form a small soft ryst, which 
is in close contact. with the 
ovary. Right ovary size of 
a small hen egg, ttrm in 
ronsistt•ncy. L<'ft ovary 
size of a golf-ball, rounded 
anrt fl1l<'tuating. Broad 
ligament,s nonna1. 

Diagnosis :-nwtritis ehroniea 
catarrha1is, hydrosalpinx, 
pavilionitis. Whill' under 
observation the right ovary 
beramP cystir. 

Post-mortem Examination of the Genital Apparatus. 

Gm1ital Traet .. 

Yulva . and ,~agina n9rn1al. j 
Cervix, 7 x n cm. ; width of 
wall, 2 · 5 cn1. ; mucosa pale: 
there is a small quantity of 
opaque llllH'US. lTtcrus
body, 8 X 5 cm. : width of 
wall, 1 cm.; right and left 
horns, 18 x 4 rm. : width 
of wall. 1-1·2 cn1. The 
i;.erous surface is adlwrn1t 
by loose fibrous connrction!
to the rectum and hroarl 
ligaments. On section, th,· 
mucosa is 1noist ; there is 
rompletr ahsenre of coty
ledom, : it is yellowis;h-grey 
in rolonr. Thr-rf' is a small 
quantity of opaqur- mnrus in 
the left born and hrownish 
1nnrus in thr right horn. 
Both fallopian tnhes and 
their pa viliom, arP enlarged 
and C'ontain an opaque 
watery flnid. 

Ovarif's. 

Right ovary. 5 x 3 · 5 x 
-1 · 5 cm .. is roundt>d and 
fluctuating: it, is 
adherent through fl
hrous connrrtioni;. to thr 
mesosa]pinx. thr 
ut{'rine horn. and thP 
hroad lhzanwnt. On 
section. it contains a 
large cyst with a band 
of Iutein tissmr in it.A 
wall. There is little 
oYarian tissue rPmain
ing. 

Lrft OYary, 4 x 3·fi x 
!J · 5 cm .. i!-l roundt>d and 
fluctuating : it also 
!-.hows flhrous adhesions 
to the hroad ligaments. 
the niesosalpinx. and 
the uterine horn. On 
section, it rontains a 
large cyst with a thin 
hand of lntein ti•suc in 
its wall. There is little 
oYarian tissue rPma.in · 
ing 

R!ZE ASil WEIGHTS Ot' ENDOCRINES. 

~licroscopic 
Bxarnination. 

Epiphysis.--C'orpora 
a1nylacea. 

Hypophysis.-Normal. 
Thymus.-Normal . 
Panrreas.-~ornrnl. 
Adrenals.-

Ri!(ht.-Xormal. 
Lcft.-Xormal. 

Thyroid.-Normal. 
Supramammary lmnp!t 

g/rind.-Normal. 
.lfarnmary gland.-

Concretiong_ 
Yagina.-Normal. 
Cen•ix.-~ormal. 
Uterus.-Metriti• 

chronica cat.arr ha lis. 
Fallopian tube,.

Rigbt and Left.
Hydrosalpinx. 

Ornn,.
RiiM.-Lutein eyst. 
Left.-Lntcin cyst. 

Epiphysis, l · 5 X · 6 X · 6 e1n .......... . Thyroid-Right, 7·5 x 5 x I cm. 
Hypophysis, 2 x 1 · 8 x 1 · 3 cm ......... . Left. 6 x 3·2 x 1 cm. 

Treatnwnt. 

('asr conRidPred 
hopeless. No 
treatnwnt tried. 
The c·ow was 
kept under 
ohserYation to 
notice the ocstral 
periods. 

Adrenals-Right, 5·5 x 4 x 1·4 cm .... . 
Left, 4 x 3·3 x 1·5 cm .. ., .. . 

Weight 0·4 gm. 
2·5 gms. 

12·5 ' 
9·0 

Length, including i~thmus, 20 cm., weight 25 · 5 i:ms. 

Cause of 
Sterility. 

)lctritis chroniea 
,·atarrhali,, 
hrdrosalpinx, 
pa vilionitiA, 
cystic 
oophoritit-. 

... 
C 
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CD cr, 
cr, 

General Appearance 
and History. 

Condition poor. Weight 
i'.!(IU It,. There is 
slight relaxation of the 
pelvic ligaments with 
a depression on either 
Hide of the sacrum. 
There is deformity of 
the hoofs due t-0 
c-hronic laminitis, such 
aR one secs in styf -
siekte /phosphate de
ficiency) in cattle. Tlw 
cow has laet-ated, hut 
is now dry. The 
ma1n1nary · tissue is 
soft and pliable. 

No. of calves. 5. 
Date of last parturition, 

December, 192:;. 
Hince last parturition, 
has been servPd several 
times without result. 
The cow was treated 
by the owner for 
infectious vaginitis. 
While under observa
tion here, she showed 
two normal oestral 
periods. The previous 
history of her oestral 
periods is not known, 

Contagious abortion 
test, positive. 

Tuberculin test, 
positive. 

CASE 4:-J. (Sf'e Appendix 1 I, Fig. 42.) 

FRIESLAND CO\\", U YEARS OLD. 
Date of first examination, 4.8.2G. Date of slaughter, 24.8.26. 

Gross Exan1ination. 

The vulva shows lesions of 
infectiom; vaginitis in a 
subacutc stagP. The vagina 
contains a srnall quantity of 
thick tenacious tnucus with 
a few yellowish flocculi. 
The cervix is ragged and the 
first cen·iral fold Pctropic. 
llucosa is pale pink. Os is 
patent. Frmn Uw rectum 
the posterior third of the 
rervix is enlar~Pd and firm. 
Length normal. l'terus and 
uterine horns are enlarged 
and tlarrid. The uterus is 
mostly abdominal. It is 
lacking in tom·. Hight 
fallopian tube towards its 
anterior extrernity is en
larged and firn1, Bize of a 
lead pencil. Its tlmhriatcd 
extremity is eloBrd and 
forms a small firm cr1largt.•· 
ment, the- size of a walnut. 
Left fallopian tnhe is en
larged and fluctuating. Its 
fimbriated extremity is 
enlawed to the size of a 
hen's eg!(, and forms a soft 
thin-walled cyst. Right 
ovary is difficult to isolate 
on account of surroundiI1g 
adhesions It is the sir.e of 
a walnut and firm in con
Histency. The left. ovary iH 

1 

t.lte size of a small hen egg. 
It also is difficult, to isolate 
on account of tlbrouB ad
hesions. It appears to he 
somewhat iluctnating. 
Broad ligaments are ad
herent in places to the 
uterus and horns through 
loose fibrous adhesions. 

Di11gnosis:-cervicitis, chronic 
catarrhal-n1etritis, hyflro
salpinx. pavilionitfa. 

Post-mortem Examination of t.he Genital Apparatus. 

GPnital Tract,. 

Vulva shows some lm;ions of 
infectious vaginitis in a 
subacutc stage. The vagina 
contains u. smalJ quantity of 
tenaciow, murns. Cervix, 
9 x 6 cm. ; width of wall. 
;{ cm. ; mucosa pale pink in 
colour. The first cerYical 
fold is rctropic and some
what ragged. literus
colour. The first cervical 
fold is rctronic and sonie
what ragged. Uterus
body, 11 x 6 cm.: width 
of wall, 1 cm. ; left horn, 
23 x 4 cm. ; width of wall, 
1 to 1 · 2 cm. ; right horn, 
25 x 3 cm. ; width of wall, 
· 8 to 1 · 5 cm. The uterus 
is soft and flabby. The 
serosa iR yellowish-pink in 
colour. 'l'herP are mnnerous 
loose fibrous tilatnents, 
through which thP uterus 
and ut-t•rinP horns are ad
h,,rent to the broad liga
ments, the rectun1, and the 
bladder. The mucosa is 
greyish-yellow and moist. 
It app,•ars to he slightly 
swollPn. It is Pntirely 
changed. There is no 
evidence of normal coty
ledons. The rnuro~a is 
smooth except for oc
casional depressions, a 
couple of millin1ctrcs in 
diameter. The n1ucosa of 
the body shows two small 

Ornries. 

Left ovary, 4·6 x 3 x 
2·8 cm. The whole 
ovar~· is covered in a 
fibrous capsule through 
which its surfaee can
not be exa1nined. On 
section, shows two 
cystic structures with 
lutein tigsue in their 
wa tis. The largest is 
1 · 7 cm. in diameter. 
It is a corpus luteun1 
with a C'entral cyst 
1 · 2 cm. in diatnetcr : 
around the cyst is a 
very narrow greyish 
zone an a band of 
Jutein tissue 0 · 25 cm. 
in thiekn(•ss. The con
tents of the evst are 
thin, Jiqnid, · tram,
parent, and slightly 
yellowish in colour. 
Thr sreond cyst is 
s1naller and elongated, 
I· I cm. in length, Its 
wall is smooth and 
shows traces of lutein 
tissue. It contains a 
cl<'ar yellowish liquid. 

)Iicroscopic 
Examination. 

Adrenals.-Normal. 
Thymus.-Normal. 
Panr-reas.-Xorma]. 
Thyroid.-Normal. 
Bpiphysis.-N ormal. 
Hvpnphysis.-

Pars nervosa-some 
small roncretions. 

Pars distalis-two 
v<>sicJes linrd with 
flattened epi
thelium. 

Both filled with col
loid, whiC'h shows 
some calcareous 
deposit. 

Supramammari1 lymph 
y/and.-fibrosis. 

JJ<.nnmaru gland.
Concretions, many 
neutrophiles in aeini. 

Yayina.-Local round 
cell infiltration and 

epithelial des1111a111a
tion. 

Cer1·ix.-Normal. 

'l'he cystic structures arr ·-- -- -------
surrounded by a thin 

Treatment. Cause of 
Sterility. 

Case considered 
hopeless. X o 
treatment tried. 

llletrit-is chroniea 
catarrhalis, 
hydrosalpinx, 
pa vilionitis. 
corpus luteum 
cysts. 

Uterus.-Slight changes 
in n1ucosa-oednna, 
capillary walls slight
ly thickened, slight 
round-cell inttltration. 

Fal/opir,n lubes.
Hydrosalpinx. 

O,wry.-
Right.-Atretic fol

licles, oede1na, area 
showing large num
ber of blood vessl'ls 
rut transversely. 
ln this area there 
is considerable fat. 

Left.-Two cysts with 
lutein tissue in the 
wall, one consider
able thickness of 
luteiu tissue, other 
shows traces only. 

eapsulr of greyish-white ovarian tissuP. 
Hight ovary, 4 x 2 x 2 cm. This ovary is for the most part also covered with a 

fibrous rapsule through whiC'h its surfact' eannot lw exa1ninrd. On srction the ovary 
is firm, !(reyish-whit<' in colour. It shows sewral small eyst-likP structures up t-0 · 4 cm. 
in diameter, apparently normal Graaflan follicles. It also shows traees of atrophied 
corpora lutra and a corpus alhicans · 7 cm. in diameter. ThP ovary has not recently 
ovulated. 

patches, 1 · !\ cm. in dia- '------------------------------------
meter. dark brownish-grey 
to bluish-grey in colour, whic-h extend a few millimetres into the mucosa, hut do not reach the muscular coat. 
Right fallopian tube is enlarged and fluctuating in its anterior 2/!l. The posterior 1/!l is normal in size. Its pavilion 
is adherent to the oYary hy its free border and forms a large soft thin-walled cyst. T,eft fallopian tube is enlarged 
and firm in its anterior 2/3. Its posterior 1/3 is normal in size. Its ttmhriated extremity forms a firm enlargement 
about the size of a walnut. l<'ihrous adhesions pass between both tubes and the corresponding ovary. The broad 
ligaments show ttbrous attachments to the uterus and the uterine horns. l'-m. showed tubercular lesions in the 
thoracic lymphatic glands. 

OF ENDOCRINES. 

Epiphysis, 1·:J x ·4 x ·3 cm ......... .. 
SIZE AND WEIGHTS 

Weight 0·15 gm. Thyroid-Right half, 6 X 3·7 x ·9 cm. 
Hypophysis, 2·4 X 1·4 X 1·5 cm ....... . 2·75 gms. Left half, 6·4 X 4·5 X 1 cm. 
Adrenals-Right, 5·8 x 4·2 x ·I, ("Ill •••• 15· 7 Length, including isthmus, 20 · 9 cm., weight 37 gms. 

Left, 4 · 7 x 3 · 7 x I · 5 cm ..... 12·35 

"' ,-; 
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General Appearance 
and History. 

Condition good. Weight 
950 lb. Normal in 
appearance. Udder in 
the later stages of 
lactation. Udder 
tissue normal. 

No. of calves-2, in
cluding one abortion. 

Date ot last parturition, 
August, 1925. Served 
sevcritl times without 
result. Ocstral 
periods irregular with 
abnormaJly long inter
ovulation periods. 

Contagious abortion 
test, positive. 

~ Tuberculin test. 
--l negative. 

CASE 44. (See Appendix II, Pig. 43.) 

FRH:SLA1'°D COW 2115. 6 YEARR OLD. 
l>atr of first P,r,amination, 4.8.26. Da.tc of s/a11(lhter, 9.12.26. 

Gross Bxamination. 

Vulva shows a few enlarged 
lymph follicles. :11.ucosa 
pale pink. Vagina slightly 
stenosed so that the hand is 
admitted with difficulty. 
It contains a slight quantity 
of opaque mucus. Cervix 
mncosa normal ; size and 
consistency normal. Uterus 
-body normal in size. 
Right horn much larger 
than the left. Wall of the 
right horn is firm and 
thickened. There are some 
loose fibrous adhesion'!! 
between the uterus and 
broad ligaments. Both 
fallopian tubes arc enlarged. 
but are difficult to palpate 
on account of fibrous tissue 
adhesions between the meso- ; 
salpinx, the uterus, and the 
ovary. The pavilion of 
both tubes is enlarged and 
cystic. !tight ovary size of 
a pigeon's egg, firm in con
sistency ; the pavilion of 
the tube attached. Left 
ovary size of a pigeon's egg, 
firm in consistency : the 
pavilion of the tubes 
attached. Broad ligaments 
show some fibrous adhesions 
to the uterus. 

J)iaynosis: - endometritis 
chronica catarrhalis, peri
metritis, hydrosalpinx, 
pavilionitis. While under 
observation the left ovary 
became cystic. 

Post-mortem Examination 

Genital Tract. 

of the Genital Apparatus. 

Vtdva unchanged. Vagina 
shows a slight stcnosis, as 
the result of a Sl'ar on its 
dorsal wal1. Cervix, 7 x 6 
cm.; width of wall, 2·8 
cm. ; mucosa normal. 
Uterus-body, 14 x 6 cm. ; 
width of wall, l · 5 cm. ; 
left horn, 19 x 4 cm. ; 
width nf wall, · 8 cm. ; 
right horn, 20 x 4 · 5 cm. : 
width of wall, l · 2 cm. 
Serons surface of the uterus 
shows some loose fibrous 
adhesions between its dorsal 
aspect., the broad ligaments, 
and the rectum. Right 
horn is son1ewhat larger 
than the left. On section, 
the n1ucosa is palP pinkish
grey in colour, swolh.•n and 
moist. The cotyledons 
have ahnost entirely dis
appeared, their positions 
beint? represented by a small 
ova.I depression, varying in 
size from 4 millimetres to 
2 millimetres. Both tubes 
are enlarged and tortuous. 
Their pavilions are adherent 
to the corresponding ovary 
and are cystic. They con
tain a slightly opaque liquid. 
The tubes are surrounded by 
fibrous tissue adhesions, 
which connect the meso
salpinx to the ovary and the 
uterine horn. 

Ovaries. 

Left, 5 x 4 x 4 cm. Its 
surface shows nun1crous 
fibrous adhesions 
through which it is 
adherent to the pavilion 
of the tube ancl the 
n1esosalpinx. It is 
rounded and appears to 
contain a large cyst. 
On section, there arc 
two cysts, one is 2 cm. 
in diameter, rounded, 
and shows in its wall a 
eapsule of lutein tissue, 
up to 4 millhnetres in 
thickness. Lining is 
smooth, ~reyish in 
colour. rn1e second 
cyst is halfmoon-
shaped, :l em. in dia
meter. It.s capsule is 
thin. Its lining is 
greyish and smooth. 
Little ovarian tissue is 
left, : it is greyish
white in colour and 
somewhat 111oist. 

Right, 3 x 2 X 2·5 cm. 
Shows fibrous adhesions 
similar to the left. It 
is fl.nu in consistency. 
On section, there is a 
nornial Graafiian fol
licle · 75 cm. in dia
n1eter. There is an 
atrophied corpus 
luteum · 4 cm. in dia
meter. The remainder 
of the ovarian tissue is 
greyish-white in colour 
and firm in consistency. 

OF ENDOCRINES. 

Microscopic 
Examination. 

Thymus gland.
Normal. 

Pancreas.-Normal. 
Adrenal.-Right ancl 

Left: Normal. 
Epiphysis.-Normal. 
Hypophysis.-Marked 

hyperaemia of the 
pars distalis. 

Suprarnammary lymph 
gland.-Normal. 

Mammary gland.-
Concretions. 

Vagina.-N ormal. 
Cervix.-Normal. 
Uterus.-l\letritie 

chronica catarrhalis. 
Fallopian tubes.-Sal

pinp;itis, pa vilionitis. 
Orary,-

Lcft,-Cystic corpus 
lutcum, small cyst 
without lutein 
tissue in its wall, 
Graafian follicle 
cyRt, oedema, fi
brous adhesions. 

night.-A tretic fol
lic•les, oedema, fi
hrous fllamPnts. 

Epiphysis, 1·4 x ·4 x ·4 cm .......... . 
SIZE AND WEIGHT~ 

Weight 0·:l gm. Thyroid-Right half, 5·2 X 5 x 1·2 cm. 
Hypophysis, 2·5 x 1·5 x 1·2 rm ...... .. 3·0 gms. Left half, 5 x 3·8 x ·8 cm. 

Treatment. 

No treatment 
tried, Case 
considered hope
less. 

Adrenals-Right, 5 x 3·2 x 1·2 cm .... . 12·0 Length, including isthmus, 19 cm., weight 22·5 gms. 
Left, O x 4·2 x 1·2 cm ...... . 13·0 

Cause of 
Sterility, 

Endometritis 
chronica 
ratarrhalis, 
hydrosalpinx, 
pa vilionit.iR. 
cystic 
oophoritis 
( corpus luteum 
and Graafian 
follicle cyst in 
the left ovary). 

~ 
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General Appearance 
and History. 

Condition good. Weight 
900 lb. Normal in 
appearance. The dis
tribution of fat over 
the body is irregular, 
such as one sees in 
a functionally sterile 
female. The heifer 
has never calved. 
While under observa
tion for a period of 
two months at this 
institute, did not 
show oestrum. The 
owner. however. re
ported that she had 
heen served several '° times without result. 

o, Tuberculin test -N ,•ga-
00 tive 

Contagious ahortion 
test. - Suspieious ; 
agglutination 1-50. 

CASE 45. (See Appendix II. Fig. 44.) 

SHORTHORN COW No. 2141, 4 Yl•:ARS OLD. 
Date of first examination, 22.8.26. Date of slrrnahter, 26.10.26. 

Gross Exa1nination. 

Vulva small, admits three 
fingers with difficulty. 
~•rom the rectum the 
vagina appears normal. 
'rhe cervix is difficult to 
palpate. It appears elon
gated, dilated, and elastic 
on palpation. The uterus 
presents onlv the right 
horn, which 'is soniewhat 
('!llarged and contains lhtid. 
'L'he left horn cannot be 
palpated. Roth fallopian 
tnhes appear normal, but 
the utPrine extremity of 
the left tube cannot he 
traced to an attachment 
with the uterine horn. 
Right ovary oval in shape, 
firm in consistency. Left 
ovary oval in shape, slightly 
larger than the right ovary, 
firm in consistency. Broa<l 
ligaments normal. 

Ditignosis : deformity of the 
genital tract, uterus uni
cornus, stenosis of the 

j cervix. 

r, 

Post-morten1 -Examination of the Genital Apparatus. 

({pnital Tract. 

'I1lie vulva is nor1nal ; there 
is a constriction in the 
region of the hymen which 
admits only two fingers 
'rhe va:_tina is normal 
Cervix-IO x 6 cm ; width 
of wall over the annular 
folds is 2 cm , between the 
a.nmtal folds · a cm The 
cerYix is verv much en
larged, soft, · and Plastic 
On section, it shows three· 
compartments which arr 
separated by the annular 
folds The lumen of the 
cervical canal, through the 
annual foldR, iR exceedingly 
small, about 2 nnn. 'rhe 
c01npartnwnts are flllC'd 
with material sitnila.r to 
the cervi<'al plui;i: of preg
nanc~~, hut less tPnaciom;; 
The condition is a false 
uterine sett! The uterus 
presents only one horn. 
natn(•ly, the right, 2-1 x 
4 cm It is markedly 
taperin~ to,vards its cornual 
extremity The serosa is 
smooth. On section, it 
contains a thick tenacions 
brownish-orange <>oloured 
material. Mucosa pale 
greyish-white in colour and 
smooth There is no evi
dence of cotyledons present 
Left horn is absent. One 
can trace the remnants of 
Mtteller's d ttct. The right 
fallopian t1tbe is normal. 
Left fallopian tube ends 
in a small rystic cul-de-sac 
towards its uterine ex
tremity. 

I ()varie::-.. 

Rght ovary, ·~·iix2x 
l · 2 cm. It s firm in 
consistc-ncy and shows 
numerous Graaflan 
follicles. On section, 
the ovarv th;;sue if.; 
~reyish-pii1k in colour 
anti firm in consh,tPncy. 
Then• am mrnwrou~ 
small ,!en-loping fol
liclPs. Xo tra,·" of 
lntein t.isi-nte i1-1 llfPAPnt. 

Ldt oYary, -1- x 2 · :~ x 
2 cm. :-;howA llllttH'rOUH 
Graalian follicles, tlw 
largl'st of which is 
l · :i cm. in dianwter. 
There is a.lso a largp 
C'Orpns lntC'nm, which 
is on a l(•vel wit.l1 the 
sttrfarf' of the ovary. 
On s.ection. tlll' corp1ts 
l11te11m of tlw last inter
on1lation period fills 
11]) most of the ovary. 
size 1·5 cm. It is 
brownish-orang<' in 
colour. There is a 
small central greyish 
a.rea Close to the 
corpus l11teum is a fol
licle 1 • :l cm in dia-
meter. There are 
nu111crous small de-
wloping follicles. !I 

~IZE AND WEIGHTS OF ENDOCRINE~. 

)ficroscopic 
}~xa1nination. 

Hpiphysis.- Corpora 
amylacea. 

Hypophysis.-Pars 
distalis : hyper
ae1nia, vesicle con
taining colloid. 

Pmwrean.-Norrnal. 
Adrenals.-Right and 

left : :X ormal. 
Thymus.- Hassal's 

c·or1ntscles very nu
merous in 1ne1h1lla, 
)I.Ome very large with 
faintly staining 
nuclei. 

,'i'upramamrna.ry 111mph 
gland.-Normal. 

Jfammary gland.
Parenchymatous 
tissue badly de
veloped, mostly 
fibrous tissue and 
fat, occasional mam
mary arini. 

Pallopian tubes.-Yilli 
somewhat thicker 
than normal. 

Cervi:r.-Epithelial 
cells charged with 
mucus. They arC' 
somewhat swollen. 

01,an,.-
Left.-Corpus lu-

tenm with much 
fibrous stroma, 
normal follicles. 
some hyheraemia 
and oedema. 

Jtight.-Normal fol
licles, atretic fol
lieles, hyperaemia, 
and oedenia. 

Uterus.-Mucosa shows 
~onw atrophy. 

Epiphysis, 1·4 x ·6 x ·6 rm .......... . Weight 0·3 gm. 
3·0 gms. 
6·5 ., 
9·0 gms, 

Thyroid-Left, 4 x 3·5 x 1 cm. 
Hypophysis, 1·8 x 1·6 x 1·4 cm ....... . Right, 3·8 X 2·5 X ·8 cm. 
Adrenals-Left, 3·2 x 2·8 x 1·5 ("Ill ••••• 

Right, 5·5 x 3 x 1·4 cm ..... 
Length, inrhtding isthmus, 18 · 8 cm., weight 

Trcatnient. 

Case considered 
~ hopeless. :X o 
•· treatment tried. 

14·5 l(lJIS. 

--------

Cause of 
Sterility. 

Cervical 
deformity with 
stenosis of the 
ostiun1 
uterinum. 
This caused 
retention of 
oestral debris. 
The original 
lesion wa:-; 
followed by 
corp11s hltellm 
persistens and 
the develop
ment of a 
fal~r ntRrinf' 
plug. Further 
dPformity, not 
associated 
with sterilt.r, 
eonsisted in 
uterus 
unicornis and 
maldrvelop
ment of the 
left fallopian 
tube. 
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General Appearance 
and History. 

Condition good. Weight 
i80 lb. Normal in 
appearance. Has 
never lactated. Has 
never shffwn oestrum. 
There is no evidence 
that this animal was 
was the result of twin 
conception. 

Contagious abort.ion 
<:O test, negative. 
o:, Tuberculin test, nega-
<:0 tive. 

UASE 46. (8ee Appell(lix 11. Fig:. 45.) 

SHORTHORN UOW No. 2142, 3½ Yl1~ARS OLD. 
Date of first examination, 22.8.26. Date of slanaliter, 2.11.26. 

Gross Examination. 

Vulva admits three fingers 
with difficulty, n1ucosa nor
mal ; anteriorly it ends in 
a cul-de-sac. Through the 
rectum no cervix and no 
vagina can be felt. The 
genital tract c,annot be 
traced in front of the 
cul-de-sac of the vagina. 
Two small bodies, prob
ably ovaries, can be- felt 
in the anterior part of the 
broad ligaments. These 
are, however, small, size 
of a pea, and undeveloped. 
The broad ligaments are 
thin and short. 

Diagnosis: arrest in de
velopment of the genital 
organs. (Freemartinism). 

Post-mortem Examination of the Genital Apparatns. 

Genital Tract. 

Vulva admits three fingers 
only. Mucosa pale; length, 
10 cm. It ends in a 
gradually decreasing sal
de-sac a cm. in front of the 
meatus urinarius. On 
either side of the apex of 
the c1tl-de-sac there are 
two small openings. which 
a1lmit a probe for a dis-
tance of 4 rn. T hmw 
opmings also end blindly. 
Stretching forward on 
Pithcr side from tht' cul-de
Hac there arc 2 short re1n
nants of Wolffian ducts, 
that on the left 4 cn1., that 
on the right 5 CHI. long. 
The ducts of ){ueller can 
be traced forward between 
a dorsal and ventral serous 
cowring. They have not 
united, hut show occasional 
cystic dilations along their 
length. The anterior ex
tremity of Mucller,s ducts 
cannot be traced t-0wards 
the undeveloped ovary. 
The broad ligaments are 
extremely thin and unde
veloped. 

Ovaries. 

Left ovary, 1·2x ·fix 
· ! cHI. It is covered 
with a fairly well
marked fatty capsule. 
It is firm in con
sistency. On section, 
the ovarian tissue is 
uniformly brownish
red in colour, and 
firm in consistency. It 
is embedde,l in fatty 
tissue. It does not 
appear to have ovu
lated. 

!tight ovary, 1 x · r, x 
· -l cm. It is covered 
with a fairly well
marked fatty capsule 
and is flrm in con
sistency. On section, 
the ovarian tissue i~ 
brownish-red in colour 
and is firm in con
sistency. It does not 
appPar to have ovu
lated. 

• )1icroscopic 
Examination. 

Epiphysis.-Normal. 
Hypophysis.-Some 

vesicles filled with 
colloid in pars dis
talis. 

Thymu.s.-No change. 
Thyroid. ~No change. 
Pancrea."i.~No change. 
Adrenals.-Itight anrl 

left : there appears 
t-0 be some thicken
ing of the fibrous 
capsule. The fibrous 
strands in the zona 
glomerulosa appear 
to be somewhat 
thickened. ThP 
medulla is very rich 
in nerves. 

Supramarnmary lymplt 
gland.-No cha111w. 

.llammari/ gland.-
\' ery badly devel
oped, mostly con1• 
posed of fatty tissue 
in which can be 
recognized isolated 
groups of glandular 
acini. 

Uvary.- :Few small 
cysts lined with 
connective tissue, 
one primary follicle 
seen. No trace of 
lutein tissue, or 
corpus albicans. 

Treatment. 

No tM•tment. 

Cause of 
Sterility. 

Arrest in the 
development 
of the genital 
organs(" Free-
1nartini~m.''). 
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General Appearance 
and History. 

Condition good. Weight 
1,100 lb. Normal in 
appearance. Udder 
has lactated, hut is 
now dry. l:dder 
tissue normal. The 
cow has had several 
calves. Last parturi
tion-17 ·9. 20. While 
under observation for 
two months, there 
was no evidence of 
orstrum. 

Contagious ahortion 
test.-Posit,ive. 

Tuhcrc11lin test.-Ncga
tive. 

CASE 47. (See Appendix I I, Fig. 46.) 

FRIESLAND Cff\Y 214:3, Ia YJ<JARS OLD. 
Date of first r:r.ami1111fio11, 1.8.26. Dafo of slauuhter, 5.10.26. 

Gross Examination. 

Yul var mucosa normal. 
There is a small prominent 
cyst, thP size of a pigeon's 
egg, in the right gland of 
Ilartholini. Vagina con
tains a small quantity of 
somewhat tenaC'ions 1uucus. 
Crrvical murosa normal. 
There is a small quantity 
of tnurus, whkh is some
what tf'naciouR, in the 
m,tiun1 nt.rrinum. ]'er rec
tum, the cervix is slightly 
enlarged and firm. The 
ntrrus and uterine hornR 
appPar normal in size. In 
the dorsa-lateral wall of 
the pan:. indivisa, U1crc iR 
a flrn1 oval PnlargPnumt, 
a bout th<' sizP of a small 
hen egl( ; similar hut 
smaller enlargP?nentR are 
felt, in both horns. Som<' 
Rn1all Pnlargenwnts, about 
the size of marbles, can 
be felt thro111'(hont the 
uh•rine walls. Thr larger 
gwellings appear on c·arrful 
palpation to contain fluid. 
Both fallopian tubes nor
mal. Hight ovary the size 
of a pi~ron's egg, oval i11 
shape, firm in ('Onsistcncy. 
Surface is smnewhat irreg
ular, with two sn1all pron1in
ences. Left ovary some
what s1naller in size, firm 
In consistency. Broad liga-
111ents arc normal. 

Diagnosis : cndometritis 
chronira catarrhalis ryRtica. 

Post-mortem Examination of the Uenital Apparatus. 
I 

(¾t-11ital Traf't. 

Vulva shows a cyst in th<> 
right gland of Bartholini. 
~f ucosa nonnal. Vagina 
<'Ontairn• a small quantit.y 
of clear, frnacions 1nueus. 
Crrvix, n x f> cm. ; width 
of wall, 2·4 cm. Hlll('OSa 
pale> ypllowish-vink. ORti11111 
utc•rinurn iR pafr11t., con
tains a F,tnall quantity of 
c•}par, sli~htlr tr11acious 
11111c·m•. l'tPrt1R-l1ody, 
10 X 5 l'lll. ; whlth of wall. 
l · 4 rm.; lPft. horn, 20 x 
3 cm.; width of waJI, 
1 ('Ill. ; right horn. 22 x 
3 cnt. ; width of wall, 
1 · 2 cm. SProRa smooth, 
yellowish-pink in rolour. 
On sertio11, ttw 1nuC"rnm is 
pale yellowish-grey to 
pinkish-~rc•y in eolour ; 
therP is a small quantity 
of lllll('llS J)f('Sf'nt. Cotr
lPdons ar<' not prominPnt ~ 
they arc rellowish-gn'y in 
eolour. Thi' wall of the 
vars indivisa showR u 
larg<', ihwt11ating oYoid Pn
largenwnt -l x ;3 · 4 x 2 em. : 
small('r <'nlargemcntl-1 of a 
similar nature are found 
in both horns, the smallest 
bring about · 8 em. in 
diameter. TlH'~m rnlarge
nwnts project above th<' 
mucosa, and are covered 
with a trarnq>arent rapsulc. 
On SPction, they are Rrnooth
wallrd and c·ontai11 an 
oJmque fluid with sotuP 
yellowish-grPy florc11li. The 

-------~---~1 
Ovaries. 

Left ovar~·- 2 ·H x 1 ·ll X 
1 · 8 cm. Firm in con
sistf>ncy. Its ~mrfarc 
shows tracPs of seven 
atrophied corpora lu
tea, the Iargt.•st lwing 
!J mm. in dia111etPr. 
There are several <'YRt,
like st.ructures, H}I~ t.o 
i nnu. in di;1mrkr, 
apparent. through till' 
surfacr. Th<•sp are 
apparPntly normal fol 4 

liclPs. On s<•etion, thl' 
ovarian tissm~ is grcy
ish-yrllow in colour 
and firm in consh,tcnry. 
There is a !-ntpcrflcial 
Hmall C'Orpus lutcum 
(2) and several small 
foJJirlPs. ThPr<' is no 
large follil"le evident. 

Ri~ht ovary. :J · 5 x 2 · 5 
x 2 CUL Tlwre is a 
<'0rpus lnte·um present. 
which stands fairly 
prominPntly above the 
surface. It is · 7 rm. 
in diamPtPr. Traces 
of six atrophiPll corpora 
Intra arc· also prPscut.. 
ThPn' arc several 
apparn1tlr normal 
(~raafian folliell's. On 
St'ction1 thl'r<' are 
SPVPral small follicles, 
and the <·orpus luteum 
of the last intcrova
Jat ion prriod. which is 
· 7 x 1 cm. 

I 
Mieroscopic 

Examination. 

Epiphysis.- Corpora 
amylarca, arterio
sclerosis in the sur
rounding vrssels. 

H.11pophysis.- Vesicle 
in pars distalb1. 
Local dcgmcration 
of cells in isolated 
acini, due to pressurr 
from. new flbronl-1 
tissue (sclProsis). 

~L1hyroid.-Normal. 
Thymus.-Local acru-

1nulat.ion of neutro
nhil es around 
Ilassal's corpuscles. 

Adrenals.-Normal. 
811pramammary lymph 

glan<I.-Normal. 
Jlammar,1 gland.-

Normal. 
Vagina.-Normal. 
Ceri'ix.-~orn1al. 
Fallopi11n lubes.-Nor-

1nal. 
Uterus.-Endonw

tritis rhronica 
cattarrhalis cystica. 

Oraries.-Uorpus 
luteum persist.ens, 
shows increase in 
tlbrouR tissue, nor
mal follicles in both 
ovaries. 

TrcatmPnt. 

Case considered 
hopeless. No 
treatment tried. 
( 'ow slaughtered 
for examination. 

smallrr ones art~ contl11t•d to Uw 1nucm~a, hut the lnrg<>r extend somewhat into the n1uscular coat. 
ersts arc pn•sent, two in the pars indivisa, scwPn scatt,e•rNl over hoth hornR. l!.,allopian tubc•s normal. 
fibrous a,Uw~ion hc•tw<'Pll tlll' mn~o:-1alpinx all(l Uic left ovary. Broad ligan1ents norm al. 

OI1' BNDOCRINE:--1. 

Hypophysis, 2·4 X 1·8 x 1·3 cm ....... . 

:,1z:E AND \V1◄-:rUH'fS 

Weight :l-5 gms. 'l'hyroi<l-Ri1d1t, 5 · 3 X 4 · 6 X 1 · 3 cm. 
Bpiphysis, 1·3 x 0·4 x 0·4 cm ........ . 
Adrenals-.Right, 4 x 3 x 1·3 cm ...... . 

0·2 gm. 
\l·O gms. 

Lc•ft, 6·5 x 5 x 1 cm. 
Length, ineluding istlnnus, 26 cm., weight 3:! gm~. 

Left, 4 · 6 X 3 X 1 · 2 Clll. ..... . 10·0 11 

(;ause of 
Sterility 

Endometritis 
chronica 
catarrhali!-. 
with cystir 
degeneration 
of the mucous 
glands, corpu• 
lutru1n pcr
persistcns. 

X inc of these 
There is a slight 

r:r. 
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General Appearance 
anti History. 

Condition goo<!. WPight 
1,370 lh. Xormal in 

appraranc-P. Has 
laetated, but is now 
dry. F <Ider tissue 

normal. Tht' cow 
has had several calvrs. 

Date of last parturition, 
25/5/~1 (abort.ion). 
Since last parturition 
oestral prriodH have 
beNl irregular with 
long intrrovnlation 
period:,i.. 

Tu bcreulin test, 
co negativr. 
-1 Contagious aliortion 
~ test, pmdtivP. 

CASE 48. (See Appendix JI, Fig. 47 .) 

J◄'Ril◄'.f-LAKD ('OW 21-16. 10 YEAR8 OLD. 
Date of ffrst exnmi11atio11, 17.B.26. Ihde of .sl,rnuldcr, D.ll.2G. 

Gross Examination. 

Vulva normal. Vagina con
tains a quantity of thkk 
tt>nacious mm·nR. ('rrvix 
Vl'ry raµ:~Pd First r<>rvica l 
fol<! ectropic. The ostium 
utf'rinu1n admitR thP flngPr 
to a <lPpt-h of r, rm. PPr 
n·ctum, the t·rrvix is f'll-
larged and firm. {Tt-C'rns 
mostly ah<lominal. Left 
horn larger thar, thl' right, 
llaeci<I. The wall appears 
to bP soniewhat thil'kt>nf'd. 
I◄'allopia.n tuht>s normal. 
Hight ovary is the si7.e of a 
small hen egg, elongated, 
containR the C'orpus luteun1 
of the last interovulation 
period. Left ovary size of 
a. P-mall hen egg, elongated, 
firm in consistency, contains 
au apparPntb· normal fol
Hrrl. Broad liganwnts art' 
unt'haugrd. 

Dinr,nosis: rrrviritis 
<•hronl<'a, (•ndometriti~ 
<'hronira ratarrhnli!-1. 

----- -------

Post,-mortPm _Examination of the Genital Apparatus. 

Genital Tract. 

Vulva and vagina arr normal. 
('t>rvix, 9 x ti ctn.; width 
of wall, :l cm. '.\Iueosa pale 
pink. First cervical fold 
<'l'tropic. It. prrsf'nt.s 
lllltnf'rons small polypns
Jikp growths. The second 
fold is also hypPrtrophiP<i 
and shows sotne- polypns
like growths. The ostium 
utPririum is dilated through• 
out, so that it adn1its one 
finger easily. Uterus
hody, 11 x 6 cm. ; width 
of wall, 1·2-1·4 em.: ri~ht 
horn, 20 x 4 cm. ; width of 
wall, 1 cm. ; left born, 23 
x 5 cm.: width of wall, 1 ·3 

cm. :-;rro'ia smooth yellow
ish-pink. On palpation 
appears somewhat soft. The 
mucosa is grPyish-pink in 
eolour. In the left horn 
there are whitish-yellow 
ye-How elevations reprP
senting the cotyledons. In 
the right horn the mucosa 
is i:,,mooth, smnr,vhat trarn•
pare-nt, with no trace of 
cotyledons. Roth fallopian 
t.nht"S arc normal. Broad 
liga1nents normal. 

Ovaries. 

Left ovary, 4·4 x 8 x 
2· 2 cm. Contains a 
corpus luteum of the 
la8t interovnlation 
1wriod. also some tracrs 
of atrophiPd <·orpora 
lutca. Therr are 
several small suh-
<'apsular follicles. On 
sPction, the corpu8 
lutrum is of a pinki8h
hrown colour and 2 · 1 
cm. in diameter. 
t,e veral apparently 
normal follicles are- also 
Sf'Pll. Tlw ovary tissue 
is greyish-pink in colour 
and firm in consistency. 

Right ovary, :l · 6 x 2 x 
1 · H cm. It contains a 
largP ripe follic-le and 
8everal ~nnall sul1• 

capsular follicles. There 
are traC'Ps of sevrral 
atrophia corpora lutPa. 
On section. thrre an· 
sPvnal apparPntly nor
mal follidPs and tra<·Ps 
of atrophied eorpora 
httPa. Th<' ovarr 
tis8Ut' is grPyish• pink 
in rolour and firm in 
consistrncy. 

OF ENnOCRIN•:s. 

)licrosropic 
Exa1nination. 

Thymus.-Normal. 
Th11raid.-Normal. 
Pa nrrea,1(.-N ormal. 
Adrenalx.-Normal. 
HypuphJJsis.-N orrnal. 
Bpiph11.,i,.-Normal. 
Supram-arnmaru lym pit 

yland.-Fibrosis. 
..llammaru aland.

Fibrosis. 
Vaqinr1.-Normal. 
Cerrix.-Fihrm~is with 

smne polypus forma
tion. 

U/erus.--Metritis 
rhronira eat.arrhalis. 
with some hyalinr 
degPnPration of tlH' 
<"apillarit>s in tlu
mucosa. 

PallopirJn tubes.
Normal. 

OvrrriP,.,·.-~ 
Lrft..-('orpus 

lutf'um-normal, 
normal follicl<>s. 

l\ight .. -Normnl fol
lirlPs. 

Hypophysis, 2·8 x l·i x 1·4 em ....... . 

SIZE AND WHHlHTS 

Weight 3·5;gms. Thyroid-Left, 6 X 5 X 1 · 2 {'Ill. 
Right, 6·8 X 5 x 1·3 em. o-:l gm. 

Treatment. 

No trratmPnt 
tried. <.:ow 
slaughtl•rp<I for 
"Xarnination. 

Epiphysis, 1·2 x 0·7 x 0·7 {'Ill •.......• 
Adrenals-Left, 4·5 X 4 x 2 cm ........ . 19·5 gnu,. Length, in<"ht<ling isthmus, 22 cm., weight !l8 gms. 

Right, 6 • 5 X 4 X 1 · 8 c111. ... . 20·0 

Cause of 
Sterility. 

Ct>rvicit,i~ 
Phronica, 
f'lldonwtriti~ 
rhroni<>a 
ratarrhaJh~. 
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General Apprarancc 
and History. 

C<,ndition obese. Weight 
1,920 lh. The general 
a ppeara nee is eoarse 
and sonu~what ox-JikP; 
t her<' is a vrry ir
regular dhdrihntion of 
fat ; large lumps of fat 
arP prominent on the 
buttocks, hips, and 
dorsal rPgion. Th<J 
udder has ladakd, 
hut iR now dry. 

I >htc of last parturition, 
:Jl/l0/22; since par
turition, oestrum has 
hren irregular and 
infrequent. While 
under observation at 
this Institution for a 
period of 12 months, 
oestrum appParPd in 
Sept., 192~, ~'eh. and 
Jun<', 1927: the only 
oestral periods 
obsrrved. 

('ontagious abortion 
test, positivr. 

Tuberculin test. 
nrgativc. 

CASE 49. (See Appendix II, F'ig. 48.) 

FRIESLAND COW 2148, BORN 23.4.18. 
Date of fir.~t examination, 22.8.26. Date of slaughter, 24.8.2i. 

Gross Hxamination. 

The animal was first examinP<l 
during an or.stral pPriod : 
the genital traet. showPd th<' 
typical condition associatc>d 
with oeskum. Thr lt'ft 
ntt•rine horn was somewhat 
larger than the right, othcr
wisP thP ntPrns appParecl 
normal ; hoth fallopian 
tuhes and hroad ligaments 
normal. The right, ovary 
containrd an ovulation 
fo8sa. Ldt ovary : Rize of 
a Rmall lwn Pgg and normal 
in consistt•ncy. 

Diagnm~i>i : gpnital trac•t. 
appPar:-. normal (futwUonal 
sterility ,luc to olwsit,y), 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

Yuh·a normal. Yagina con
tains a very small quantity 
of C}Par 1HUCU8. CPrvix, 
9 x 5 em. ; width of wall, 
2 · 5 rm. !fncosa pale; 
ostium nt('rinum contains a 
small quantity of very tough 
opaqm• mucus ; it is very 
sinuous, and difficult to 
pPnPtratr. Ftrrns-wall, 
10 x H rm. ; wi<lth of wall, 
1 · 25-1 · 5 cn1. ; right horn, 
20 x 3-fi cm.; width of 
wall, 1 cm. ; left horn, 
20 x a rm. : width of wall, 
1 cm. ~f'rosa nornial. On 
sPction, the cavutn uteri 
contains a small quantity 
of tPnarious opaque mucus. 
The mucosa of the right 
horn is greyish to greyish
pink in colour, smooth, and 
somewhat moist ; the coty
lrdons art.• not apparent, 
having apparently under
gone atrophy. The left 
horn is dark greyish-rPd in 
colour. Thr cot.ylPdOn!-- arr 
prominf'nt yr11owish-rf'd in 
eolour. Roth fallopian 
tubes are nm·hanged. Roth 
hroad liganwnts are un
changed. 

Ovaries. 

Right ovary, 4 · 2 x :i x 
2 c-m. H c-ontains t,he 
corpus lutrum of t.he 
last intf'rovulation 
period : there is a cyst
like prominence 1 · 5 
rm. diameter upon its 
convex border (ap
parently a developing 
follicle), On s,•ctfon, 
there is a rorpns 
ll1tf't1tn, whieh is rm
bedded, 2 cm. in dia• 
metf'r, of a hrown
oranp;e colour. A frw 
apparently normal de
veloping follicles are 
prrsent. ThP ovarian 
tisi,me is whit,hd1-grry in 
colour. 

Left ovary, 4 X 2·8 X 
2 · 2 cm. Corpus 
lutenm (II) is present, 
as a small yellowish
brown speck on its 
i,mrface. Thrn• arc 
~evPral apparPntly nor
mal follicles seen 
through the surface. 
On sPction, t.herP are 
several areas of lutein 
tissue, the remains of 
previous corpora lutca. 
Several apparenUy 
normal developing fol
licles are present. The 
ovarian tissue is firm 
and greyish-white in 
colour. 

S!ZR ANn \VRl(jH'l'R OF l<JNDOUJUNRS. 

~licroscopic 
}Jxamination. 

Epiphysis.-Normal. 
H11pophysis.-8fl·eral 

small vesiclf'~ con
taining colloid in pars 
intermedia. 

Pancremt.-Nornial. 
Th11roid.-Normal. 
Th11mus.-Normal. 
Adrena/8.-Local hya-

line degeneration of 
cort<>x. 

i..'-i'upramammary lymph 
gland.-Normal. 

Mammar11 gland.-
Normal. 

Vulm.-Normal. 
Vaoina ....... ··Norn1al. 
C"rrir.~Normal. 
Uterux.-f\light atrophy 

of the 1nurosa. Some 
enlargf'd mucous 
glands. 

Fallopian tubes.
Normal. 

Oraries.-
(1) Normal follicles, 

small cyst lined 
with epithelium, 
atfl'tie follicles. 

(2) Normal eorpus 
lntrum, nonnal 
follicles. 

l!~piphysis, 1 · 6 x O · 75 X O · 7:i cm ...... . Thyroid-Ri~ht, 5 · 8 X 8 X 1 · 5 cm. 
Hypophyids, 2·5 X 2·5 X 1·5 rm ....... . Left, 7 x 0·5 x 1 c·m. 

Treatment. 

No trPatrnent. 
tried. Animal 
used as a control. 

A<lrPrntls-Left, (i·fi x :J·!, x l·!", cm .... . 
Right, 5 X 4·5 X 1·5 cm .... . 

Wei~ht 0·7fi gm. 
4·0 gms. 

21·0 
21·5 

Length, including isthmus, 2:"'> · 5 cm., weight 46 · 5 gn1R, 
Parathyroid, 1 · r, X 0 · 6 Clll. 

(iause of 
Sterility. 

~·unctional stRril
it,y resulting 
from obesity, 
followed by 
degeneration 
of the uterine 
mucosa. 
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Ueueral A 111warance 
and History~ 

-----

( 'omlition good. Weight i 
l,iOO lb. Normal in 
appraranc·c•. The 
11ddt>r has lac·tatPd, 
hut is now ury. 
Udder tb,sue normal. 
The cow has had 
several calves, which 
included two abor
tions. Last parturi
tfon, 11 / ~ ;z:l. Sin re 
last parturition, the 
oestral pPriodH have 
bern irrrgular, with 
long intt.'rovtJlation 
pniodH. 

'l'nhPr<·ulin tri-;t, 
nrgati\"(~. 

Contagion!-. ahortion 
test, po!<.ith·f'. 

CASI<~ r>O. (See 1\ppeudix II, Fig. 49.) 

FRIESLAND COW No. 2149, AGE 14 YJ~ARS. 
Date of first examination, 22.8.26. ])ate of skmghter, 19.10.26. 

(irost-1 -~;xa1ni1uttion. 

\'ulva norm.al. Vagina con
tains a small quantity of 
tough, tenaeiotlR opaq tte 
murus. Cervix is very 
ragge1l ; first cPrvical foll! 
ectropic and hypntrophiPd ; 
second cervical fold c·an he 
seen through the ostinm 
utrrimtm rxternum : it is 
also hnwrtrophied. ~[urosa 
palP pink. The o~thtm 
uterinttm admits tlw for<>
fingrr thro1112:hout it~ Pntir1· 
length. Per rr<'tnm, t.lu• 
cervix towards its l'audal 
rxtremitv is markP<llv en
largPd. ·Th<• uterus· and 
nh•rine horns art• enlar~Pli, 
flaccid, and lacking in tmw. 
Right ovary size of a small 
hen egg, firm in consistency. 
Left ovary size of a small 
lwn egg, firm in consistency. 
Broad li~aments are normal. 

Diagnmtis: crrvi<>itis eatar
rhalis chrouica, dth in-
1h1ration an..:w 11olyp1s forma
tion. 

1>ost-n10rt01n }Jxamination of the Genital Appara.t,UH. 

Urnibi l Trart. 

Yulva and vagina are nor1nal. 
Cervix, 10 7 cn1. ; width 
of wall, :l cm. )[ncosa pale 
pink. Firilit cervieal fol.i is 
markedly ertrocpic and 
ragged. It shows two 

l polypns-like enlargemrnts 
hanging from the rentral 

- part of thr reniral !oh\. 
Thr second fold is also 
markedly hypertrophied. 

~ 'L'h<>rr is a small cyst 4 1nm. 
in diametn, whirh staurls 
oat promiJH•ntly on its 
ventral snrfacc. Th<' wall 
&lJ'o;lCars to he abnormally 
ttrm. tTtPrUs-hOlly, 11 x 
ti <'Ill. ; width of wall, 1- 4 
rm. ; both horns equal in 
:,;izP, 20 X :-3 · 5 cm. ; width 
of w:tll, 1 · 5 cn1. Sero~a 
smooth yellowish-pink. 
)Incosa ~reyish-pink in 
colour, moh,t, and some,vhat 
transparent. Cotyledons 
fairly prominrnt and of a 
greyish-white rolour. Both 
fallopian tubes are normal. 
Broad ligaments normal. 

(lvarici.. 

Right ovary, 4 x i · 4 x 
2·4 cm. Surfac<> 
smooth, 1n in con-
sistency ; t'ight atro
phi,•d corpora lutea are 
apparent through the 
surface, as well as 
several apparently nor
mal Uraaflan follicles. 
O'n section, the ovarian 
tissUP is pinkish-p;rpy 
and firm. It shows th,• 
presence of s<'VPral 
small c,·st-lik,• struc
turPs, a]lJJarently nor
mal Graaflan ·follicles. 

Ll'ft. ovary,-! :i x 2· 7 
<'.tl. ~nrfa<•<· f.mooth. 
firm in c·onsistpncy. 
There arf' six atrophiPd 
corpora ltttPa pr<•sent, 
as Wt>ll as sp,·pral ap
parr-ntlv normal folli
cles. The largest of 
the lattrr is 1 ·:; cm. in 
clhtrnetl'r. rrhc corpttl-1 
lutenm of the last inter
ovulation pr-riod is 
extrPmely largP, :-J · 5 
2·f> 2·:"> cm. Tt 
starnll-1 prominentl~· 
a hove th<> ovary. Last 
on1lat.ion took pla, 01' 

12 ,lays prPvious to 
slaughter. On sertion. 
tlw ovarian tissue iR 
pinkish-grey and firm. 
Traces of several atro
phied eorpora lutea arc• 
present. The largt• 
rorpus lutcum alrea,ly 
described presPnts a 
halfmoon-shapetl ap
pcararn•p on seC"tion. 
There are many small 
cyst-like structures, 
apparently normal 
follir!cs. 

:0rzE AND WEIGHTS OF ENDOCRINES. 

Y.licroscopic 
gxamination. 

Adrenals.
Right.-Normal. 
L<•ft.-Normal. 

Bpipltysh,.-Nonnal. 
Hypophysis.-Pars dis

talis verv rich in 
hlood-wssels. 

1'hyroid gland.-
Normal. 

1'hymus.-Normal. 
Panrreas.-Insterstitia) 

tissup smnewhat 
t.hirkencd. 

Supramammary lymph 
oland.-Normal. 

Jlmnmar!I gland.
Xormal. 

• l'"aoina.-Normal. 
Cerri:r.--Polypus and 

induraUon. 
/.' I eru x. -)I ctr it.is 

chronira ratarrhalis. 
Pallopinn tuhn.

Normal. 
Ol'ar.11.--Left and Hight.· 

Heveral atretic fol
lirlrs and small cysti<' 
1lPgen<>ration and 
OPdema. Ft•w normal 
follieles. Normal 
c·orpll-\ lntrnrn. 

Epiphysis, 1 x 0·5 x 0·f> rm .......... . Thyroid-Right., 8 X 7 X 1 cm. 
Left, 8 x 7 · 5 x 1 · 5 cm. 

Tn•atm,•nt. 

No treatment 
tried. Cow 
slaughtPred for 
rxamination. 

Hypophysis, 2·8 X ~-6 X 1·6 rm ...... .. 
Adrenals-Left, 6·7 X 4 x 2 cm ........ . 

Weight 0·2 gm. 
8·5 gms. 

23·5 Length, including isthmus, 30 · 5 cm., weight 53 · 5 gms. 
· Right, 5 x 5·2 x 2·2 cm .... . 20·0 

Caww of 
Hterility. 

Ccrvicitis C'hron
ira catarrhalis, 
with polypus 
formation. 
Hmall cystk 
degeneration 
of the ovaries, 
nwtritis rhron
ira catarrhalis 
(both the lat.tn 
conditions wf're 
demonstratrd 
on miermicopie 
rxamination). 
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GP11t•ral AppParancc 
and History. 

Condition good. Wright 
1,100 Ill. _Normal in 
appearance. Has lar
tatrd, hut is now dry. 
Udder tissue normal. 
Has had SPVeral 
t·alvrs, whirh inchtdf'(l 
two ahortions. Last 
parturition, 9/9 /J 9. 
Oc>stral periodi,. ir
regular. Jnterovula
tion period Ion~. 

Tuberculin test, 
negative. 

Contagious abortion 
!(,st, positive. 

CASE 51. (See Appendix II, Fig. 50.) 

FRlESLAND COW 2150, AGE 15 YEARS. 
Date of first exaniination, 22.8.26. Date of slauahter, 12.10.26. 

Gross Bxarnination. 

Yulva and vagina normal. 
Cervix raJigPd, fir~t rrrviral 
fold Pctropic. )Iucosa 
normal. Frmn the rectum 
it seetrn, abnormally firm. 
Uterus appears to be some
what largc>r than normal, 
IJUt of good tone. The 
nterinr horns appPar 
similarly enlarged, hut also 
of good tone. Fallopian 
tubes normal. Right ovary 
!-lizc of a small hn1 r-gg and 
appears cysti<:. Left ovary 
8izc of a pigron' s egg, tlrm 
in corn~istrn<'Y. Thrre h~ a. 
small cyst-likr arPa. ap
parentlv a G-raaflan folliclP. 
Broad liganwnts norma1. 

l)iagnrmi..-; :-iuduration of Uu~ 
cervix, corpus httc'Ulll 
ryst. 

Post-mortem Examination of the Genital Apparatus. 

Genital Tract. 

VulYa and vagina normal. 
Cervix, 8 X 4 · 5 rm. ; width 
of wall, 2 · 5 cm. :l!urosa 
pale pink. The posterior 
fold is Pctropic and markPd
ly rag1ted. It shows sewral 
small polypus-like enlarge
ments. The second and 
third rerYieal folds are also 
somewhat hypertrophied. 
l:tcrus-hocly, 11 x 4 · 5 
cm. ; wi1lth of wall, l cm. ; 
lf'ft horn, 20 :1 · fJ rm. ; 
width of wall, l · 5-1 rm. : 
right horn, 19 !l · 5 rm. ; 
width of wall, 1·8-1•:l cm. 
Sprosa palr yrl1owish-J)ink. 
Mucosa greyish-red to 
grryish-hhtr in rolour, 
8mooU1, moh;t, transparPnt. 
Home grf'yish-ye-llow arras, 
1 · 5-2 rn1. in length, can be 
spen through thr mucosa, 
apparPnUy thf:' remains of 
cotyledons. The wall of 
both horns appears some
what thic~·emd and cuts 
rather more firm than 
normal. Both fallopian 
tubes normal. Rroad 
ligaments normal. The left 
half of throid ghnd showed 
a frw Pnlarg('d \'('Aicles 
rontainiug amhrr-rolourrcl 
colloid. 

Ovaries. 

Right ovary, 4 Y 3 3 
cm., oval in shape, 
fluctuating. It shows 
several traces of atro
phied corpora lutea. 
On section, there is a 
cyst. 2 · 5 cm. in l('ngth. 
which contains an 
amber-coloured fl1tid. 
The wall is smooth and 
yellowish - pink in 
colour. Outside the 
irnmPdiate lining of 
the cyst a wry thin 
capsule of lutein tissue 
ean he recognized. 
Toward~ the anterior 
pole t.here arc two small 
cyst.-likc structures, 1 
em. in diameter, ap
parently normal fol
lirles. There is a thick 
hand of oYarian tiHsue 
rema.inin~. which is 
pinkish-grey to white 
in colour. 

Left ovary, 4 2·5 v 2 
cm. lfinn in consiR
tency : it rontainR a 
largP prominent corpus 
luteum. This has de
veloped since the last 
ovulation period, 17 
days previously. The 
t-urfare of the oYary 
shows several traces of 
atrophil'd corpora IU!Ra. 
On section, there is a 
large dark orange
coloured corpus luteum 
2·6 2·5 2 cm. 
There are some normal 
follicles. The ovarian 
tisH1W is pinkish-grpy 
and ttrm in consisteney 

OF ENDOCRINES. 

Microscopic 
Examination. 

Epiphysis.-Corpora 
amylarPaandarterio
scleroAiR. 

Hypophysis. - Vesicle 
formation and i:,,clrro
sis · if srnility. 

Adrenals.-Marked 
sclerosis, isolation of 
tissue islet.s by con
nective tissue. Fatty 
degeneration of 
isolated islets. 

Thymu.~.-lncrrai:,,e in 
the medullary tissue 
with dec-rrase in 
cortical tissne. 

l'ancrem;.-Nortnal. 
/,'uprmnammar,1 lymph 

gland.-_Normal. 
Thyroid.-Struma col

loides. 
J1Gmmar11 oland.

Induration, concre
t ons. 

Ceri,ix.-Induration. 
Uterus.-Endometritis 

chronica catarrhalis. 
Fallopian tubes.

Normal. 
Ovaries.-Cystic 

oophoritis, small 
cystic deg('twration 
with epithelial lining, 
adenoma., atrPtir fol
licleP., httrin cy1,t,. 
_N orrnal follicles also 
present. 

Hypophysis, 2·5 x 1·8 x 1·8 rm ...... .. 

SIZE AND WRIGHTS 

Weight 5·0 grns. Thyroid-Left, 5·5 X G X 1 cm. 
Right, 5·G X 4·6 x 1·3 cm. Bpiphysis, 1·4 x 0·8 x 0·7 cm ........ . 

'l1rcabncnt. 

No treatment 
tried. Cow 
slaughtered for 
examination. 

Adrcnals-T,rft, 5•:l x 4 x l·G cm ...... . 
O·:J5 ,, 

1G·5 
18·0 

Length, inchtding isthmus, 20 cm., weight 26·5 gms, 
Right, 0·7 X 3·:J X l·u cm . ., 

Cause of 
Sterility. 

Corpus luteum 
cyst. Endo-
metritis 
chronica 
catarrhalis 
was evident 
n1icro
scopically. 
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G-cnnal Appcara11<·t~ 
and History. 

Condition good. \Y eight 
1,:uo lh. Appearance 
1tormal. The left 
:tnterior portion of the 
tHlder is atrophied and 
indnratRd ; the three 
rPn1aining quartPrs 
are non-lactating and 
normal in consistrncy. 

X o. of calves-:l. Last 
parturition - Ju I y, 
192:l. The oestral 
periods since last 
parturition have been 
irrPgnlar, for the most 
part. with intcr
ovulatio n periods 
varyin~ from four to 

six weeks ; sornr
times two months 

elapsed between 
oestral periods. ThP 
last oestral pniod 
oerurrf'd Pight da~-s 
prior to slaughter. It 
had orn·urrd without 
ovulation apparentlr. 
Thcrr was never any 
symptom of nympho
mania. 

Tuberculin test an<l 
contagiotti,, abortion 
ti-st negative. 

CASE 52. (Ree Appendix 11, Fig 51.) 

FRIESLAND COW No. 2160, AGE 11 YEARS. 
Date of first exnrnination, 27.8.26. note of slrmahter, 7.fl.27. 

Gross Examination. 

Yulva normal. Yagina con
tains a small ,1uantity of 
tenaeiomi: mumts. eervix-
1nucoAA pale, first c~rviral 
fold ectropic and ra!(g<'<l, 
oRtittm utrrinum J)atcnt. 
Uterus and uterine horns 
normal in sizr and ron
sistt'lley ; on palpat.ion hoth 
horn11o rraet rradily and 
heconw firm. Fallopian 
tuhes-right is enlarged. 
somewhat tortuouR, and 
thtctuating; its ovarian 
extrPmity ends in a fluet.uat
in~ vnlargPmPnt about 1} 
cm. in diametPr; it h-1 
adherent to the ovary ; IPft 
fallopian tnhe is normal ln 
Rize. Right ovary Rize of 
a small hen egg ; it rontain!-, 
the corpus luteum of the last 
intPro,·ulation period. It. 
h• Roft<'r and morP flahhy 
than normal. Left ovary 
somewhat smaller than the 
right. it contains a <le-
developing follicle. The 
broad ligaments arc 
normal. 

JJi'lqnosrisr :-hydroRalpinx on 
the right Ride, chronic'. 
cervicitis. 

Post-mortem Examination of the Genital Apparatus. 

Gcnit,al Tract. 

Ynlva normal. Yagina 
mucosa normal, contain.., a 
quantity of opaque 
trnacio11i,. 1mtcuR. eervix, 
9 x fi r.m. ; width of wall, 
:1 cm. ,rueosa pale ; first 
rcrvi<'al fold iR ertropir an£1 
ragp;Pd, thr ost-htm ut.Prinum 
rontains a i,.mall quantity of 
trnacimtK mucus. rt.rruR 
body, 9 X 5 cm. : width of 
wall, l cm. ; left horn lfi 
X :l r.m. : width of wall, 
1 cm. ; right horn, 17 x :l 
rm.; width of wall. ·H 
rm. Hrrosa normal ; 
muc·oAA. is p;reyb•h-pink in 
rol01.r, Kmooth, and somP
what moist ; eotvledons of 
the left horn are greyish-re,! 
in colour and prominrnt, ; 
cotyledons of the right horn 
are 11omall or entirely ahRPnt 
towar:ls the apex of thP 
horn ; they are dull 
:vellowi~h-red in colour. 
Left fallopian tube is normal 
in size and consh,tency. 
Right fallopian tube is 
thickened throughout and 
for the most part fluctuating 
and thin-walled ; it con 
tains an opa<1ue liquid ; its 
fitnbriatcd extremity iR 
adherent to the ovary, and 
is cystic. The broad liga
ments are unchanged. 

Ovaries. 

Left ovary, :1 x 2 x 2 
cn1. ; Rhows somr 
traePs of lutein tisRur 
and sever.fl.I apparently 
normal follicles on its 
surface. On serUon, 
there is a cyst-like 
~tntcturr, apparently a 
normal folliele. l · 5 rm. 
in diameter. ThPrc arc 
several smaller lollirles. 
Traces of the corpora 
tut.ea of former inter
ovulation nrriodR arr 
Jlrcsrnt. The ovarian 
tissttt• is grryish-whit.c 
and firm. 

Right ovary, 5 x 5 x 
+ · K cm. ; is roundr<l 
and fluctuating 
throughout; its surface 
shows fibrous adhe
sions, to which it Is 
adherent to the meso
salpinx. On section. 
therr is a large ryst 
with a capsule varying 
from 2 1nm. to 5 mm. 
The imnwdiate lining is 
yPllowish in colour. 
The cyst has a capsule 
of lutrin tiRsue; out
side this capsule there 
is a narrow hand of 
greyish-white ovarian 
tissue which remains. 

SIZE ANP llfE.\Sl:REllE'ITS OF ENPOCRINES. 

l1icroscopic 
Examination. 

.Bpiphysv,.-Normal. 
H ypophysi,.-N ormal. 
Thymus.-Medullary 

area8 increased in 
size. 

JJancrea.rr.-Normal. 
AdrenalR.-Normal. 
Thymid. --One enlargpd 

vesicle, with second
ary vesicles dP
veloped from the 
epithelium. 

Jlammar11 .land.
Induration, mastitis 
eatarrhalis. 

Cen,i,x.-CrrvicitiR 
catarrhalis. 

Uterus.-Atrophi· of 
mucoRa with diminu
tion of the uterine 
glands. Kome glands 
Plllarged and cystic . 

Jlallnpian luh,s.
Right.-Hydro

salpinx. 
Left.-Normal. 

011ar11.
Right.-Corpus 

luteum cyst. 
Left.-Small cyst 

(Graatlan follicle 
type) ; some 
,·esRP]s 13how hya
linc degeneration. 

Eplphysis, 1·:l x 0·4 X 0·4 cm ........ . Weight 2·0 gms. Thyroid-Right, 6 X 6 x 1 cm. 
3·75,, Left, 7 x 3·5 x 1 cm. 

Treatment. 

~o treatment 
t.ried. Cow 
rp(,ained for 
ohRen·ation. 

Hypophysis, 2·7 x 1·7 x 1·5 cm ....... . 
Adrenals-Left, 6 x 3 x 1 · 8 cm ........ . 12 · 5 J,cngth, including isthmus, 23 cm., weight 30 · 5 gms. 

Right,, 6 X 3·8 X 1·4 cm ....• 14·5 

Cause of 
Sterility. 

Hydrosalpinx, 
lutein cyst 
degeneration 
of the uterine 
mucosa. wit! 
commencin" 
<'yst formatim 
in the uterine 
glands ( mirro 
scopir). 
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General Appearance 
and History. 

Condition very fat. 
Weight 1,200 . The 
eow has hern de
horned, but the head 
apppars sompwhat 
roarsr, ; the neck is 
also slightly heavy. 
'l'he udder has not 
lactakd, there is no 
hii-,tory of prPgnancy. 
While under observa
tion at this Institute, 
there was no oestral 
period between Sep
tember, 1926, and 
)fareh, 1927; between 
liarrh and June, 1927, 
th<'r<• were sevrn oes
tral periodA, some of 
whkh were at intrn·als 
of two weeks, others 
of four weeks apart. 
In July and August 
thrre was no oestrum. 

('ontagious abortion test 
and tuberculin tt-st 
both negatiw. 

CASE 53. (See Appendix IT, Fig. 52.) 

FRfEE-LAND COW 2161, AGE 8 YEARS. 
Date of fi.rst examination, 27.8.26. Date of slaughter, 31.8.27. 

Gross Examination. 

Vulva s1nall, does not admit 
the hand ; mucosa pink. 
Yagina from the rretnm 
appears normal. CPrvix is 
slil(htly small, firm in con
sistency. U terns and 
uterine horns are smallPr 
than normal. somewhat soft 
and thin-,mlled. Both 
fallopian tues are normaL 
The ri1,1ht ovary is the size 
of a pigeon's cgiz, firm; it 
contains a prominent corpus 
lutntm. The left ovary is 
somewhat smaller than the 
ri~ht and firm in cou
sist{noy. No evidencr of 
<leveloping Craaflan fol
lic•les, although the row had 
not shown orstn1n1 for somf' 
wef'ks prf'Yiously. Broad 
ligaments normal. 

Diagnosis :-hypoplasia of tlw 
uterus (funC"tional stl'fility). 

Post-mortem Rxamination ~f the Genital Apparatus. 

Gn1ital Tra(•t.. 

,·ulYa n,Jl(l val,!;ina normal. 
<'erYix, H x -l cm. : width 
of wall, 2 cm .. ttrm in con
sistrnc:v ; tlw ostium 
uterimnn containf'- a small 
quantity of tenacious 
nutcm,. Utcnui.-horly, 7 
x 2 · 5 cm. ; width of wall, 
· n rm. : horns, 1-l X ~ cm. : 
wiclth of wall. · 5 cm. It is 
somewhat tlahhy and thin
wa1lf'1l. Hcrosa nonnal : 
ranun ttteri eontains a small 
quantity of opat[ue grc);sh 
mucus ; mucosa is greyish
pink in colour. smooth, and 
moist ; there is no evidence 
of tne eotyledons of the 
non-pregant uterus. Roth 
fallnpi-tn t1. lws arP norm.'ll : 
both broad ligament~ 
normal. 

()varies. 

Lf'ftovn.ry,3 X '2 X l·G 
cm. : shows tract's of 
lntein tissue on its 
surface : several 
apparently normal 
Graaflan follicles are 
apparent through the 
surface. On section. 
there are several small 
rvst-like structures. 
apparently normal 
Graatlan follicles. The 
ovarian tissue is 
whitish-~rcy in colour, 
and somewhat moist. 

Right ovary, H x 2 · r, x 
8 cm .. contains a corpus 
luteum of the last inter
ovulation period, which 
had already existed 
o,-er two 1110nths. 
Therz arr several 
apparently normal 
Graaflan follicles 
apparent through the 
~urface. On section, 
the corpus luteum is 
2 · 5 cm. in <lia1ncter, 
and orange-yellow in 
colour. 'l'here are 
several apparently nor
mal follicles. The ova
rian tissue is greyish
white and somewhat 
moi9t, 

)Iicroscopic 
Examination. 

Epiphysi.s.-Normal. 
H11pophysis.-Hyper

aemia of pars distalis. 
and intermcdia. 

Thyroid gland.
Normal. 

Pancreas.-Normal. 
Adrenals. 

Fatty infiltration in 
zona glonu•nilo8a, 
and smne irregularity 
in the distribution of 
lipoid granules in the 
cortex. 

Thymus.-Loc-al areas 
in 1nedulla i:.how 
accun1ulations of 
t,osinophiles close to 
Hassal's eorpusr]es. 

SuprammariJ lmnph 
gland .-!formal. 

Jiamman1 gUtnd.
Hmall hmlated areas 
of parenchy111a, 
mostly fibrous tisi-.ue 
and fat. 

Cerrix.-~ormal. 
r/terus.-Degeneration 

of the mucosa. Di
minution in glands, 
some glands filled 
with dcsquamatecl 
epithelial cells. some 
increase in fthrous 
tissue. 

Fallopian tubes.
Normal. 

Ovaries.-Small cysts, 
oedema, atretic fol
licles. Hyaline 
,legeneration of a 
few vessels. 

Corpus luteum. 
~formal. 

Epiphysis, O· 5 X l · 25 X O· 5 em ....... . 

SIZE AND MEASUREMENTS 

Weight 0·4 gm. 
OF RNDOCRINES. 

Parathyroids (4).-
Hypophysis, 2 x 1·5 x 1·25 cm ........ . 
Adrenals-Right, 4·5 x 4 x 1·25 rm ... . 

Left, 6 x 3·5 x 1 cm ........ . 
'l'hyroicl-Right, 5 x 4 X 1 cm. 

Left, 5 x 4·5 x 1 cm. 
Length, including isthmus, 29 · 5 cm ...... . 

3·5 gms. 
12·5 
14·0 

29·5 

(1) 1·5 x 0·75 x 0·25 cm. 
(2) 1·2 x 0·75 x 0·2 cm. 
(3) 0·75 x 0·6 x 0·2 cm. 
(4) 0·7 x 0·7 x ,0·3 cm. 

Treatment. 

This cow was kept 
as a control. X o 
treatment tried. 

Cause of 
Rterility. 

Hypoplasia of 
the uterus, 
with degenera
tion of the 
mucosa. (May 
he the result 
of an old
standing 
rhronic 
metritis or 
functional 
sterility.) 
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General Appearance 
and History. 

Condition fair. W l'ight 
>170 lb. The ap
pearance is normal. 
The udder has lac· 
tated, hut is now dry. 
)Iammary th,ime nor
mal. Sumber of 
ealves-1 (a twin ges
tation), 29 /7 /24. 

Since parturition, the 
cow had been served 
several times without 
result. Oestral 
PPiiods occurred every 
:l+ <lays while under 

~ oh:.ervation. 
::j Tuberculin kst. 

nr!,(ative. 
Contagioui::; abortion 

test; negative. 

CASE 54. (See Appendix 11, Fig. 53.) 

FRIESLAND COW 2162, AGE 5 Yl<~ARS. 
Date of. fi.rst examination, 27.8.26. /)ate of sla1tghter, 15.1.27. 

Gross Examination. 

The vulva is small and does 
not admit the hand. Per 
vagina, palpation not pos
sible. The vagina from th<' 
rectttn1 shows nothing 
unusual. Crrvix is norma.l. 
The uterus is normal in tone 
an<l size. Left horn some
what larger than the ril'(ht. 
Horns lie in front of the 
pubic brim. There are a 
few adhesions on the dorsal 
aspect of both horns. Both 
fallopian tubes are en
larl'(ed, and the right is very 
tortuous. The fimhriated 
,•xtremity of the right tu!"' 
appears to be attached to 
the ovary, partly encap
suling it. Itil'(ht ovary, 
size of a walnut ; firm. Tt 
is difficult to palpate on 
acrount of its encapsulation 
hy the extremity of the 
tube, hut a corpus lutcum 
<"an he felt.. Left ovary, 
~mall, firm ; two ap
parent!)· normal follicles 
present. Hroad ligaments 
unchanged. 

Diagnnxis :-hydrosalpinx, 
pa Yilionitis. 

Post-mortem Examination of the Genital Apparatus. -----==-=~! 
Genital Tract. 

Vulvar mucosa pink. There 
are some isolatrd yellowish 
nodules. The vagina is 
normal. rrrvix, 7 x 5 
cm. ; width of wall, 2 · 5 
cm., pale pinkish-white in 
rolour. It is normal in 
conformation and consis
tency. Uterus-body, 10 
x 5 cm.; horns-right, 19 
x 3 cm. ; left. 21 X 3 cm. ; 
width of wall. 1 rm. Serosa 
shows a few fibrous ad
hesions ir, the dorsal aspect 
of hoth horns. Mucosa is 
pale yellowish-grey in 

~~!~Hr ~ncf ~:O~~~j~~it~~.~} 
with the surrounding s1tr
face of the mucosa. They 
are .vellowisb-grey in eolour. 
Roth fallopian tubes are 
enlarged thr01tl'(hout the 
Pntire length. The right. is 
markedly convolukd. Its 
extremity is attached to the 
ovary, which is partly en
eapsuled, and forms a :,mall 
soft cyst. The contents of 
both tubes is greyish 
op:ique, liquid, with some 
white flocculi. The ttm
briatecl extremity of the 
left tube is not attached to 
this ovary by itR free border, 
but within the fllnnel there 
are some fibrous filaments. 

I Ovaries. 

Right ornry, 3 X 2· 5 X 
2 cm. It is firm on 
palpation. Its surface 
<'annot be seen, ae. it is 
partly encapsulerl by 
the fimbriated extrem
ity of the tube and 
fibrous adhesions which 
pass hetween it and the 
n1esosalpinx. On sec
tion. there are two 
small structures ( · 5 cm.) 
whioh are cyst-like 
filled with fluid, pro
bably normal foliic-les. 
A trace of an atrophied 
corpu~ luteun1 ran he 
seen. The remaindrr 
of the ovarian tis~ue is 
greyish-yellow in colour 
and flnn in ronAiAtf'IlCy. 

Left ovary. 2 · 5 x 2 · 5 X 
2 cm. 

0

Therr iA a largP 
rorpUA htteum, 1 · 2 rm. 
in diamter, which pro
jects wail above the 
surface of the ovary. 
It is pale yellowish
grey in colour. ThPrP. 
is a central cavity, 
:-J mm. in diamrter, 
which contains fluid. 
Surrounding this cavity 
there is a whitish-grey 
zone, 1-2 cm. in thick
ness. Close to the 
corpus luk1tm is a cyst
like structure · 8 cm. in 
diameter, which is filled 
with fluid. There is 
little ovarian tissue, 
just a narrow band, 
which is greyish-yel
low in colour. 

Microscopif' 
Examination. 

The endocrines were 
not examirted micro
scopically. 

Mammary gland 
appears unchanged. 

Supramammary lym
phatic g/altd• .
Normal. 

Vulvar mu.,~osa.-
Normal. 

Vagina.-Normal. 
Cer1'ix.-Normal. 
Uterus.-Increasr in 

fibrous tiss1te in the 
nntcosa. The epi
thelium of uterus 
and tho uterine 
!'(lands is unrhanged. 

J<'a//opian tilbes.
Hy<lrosal])inx. 

01 1ar]/.-
Uight.~ :'formal. 
Left.-Corpus 

lutenm. oPdrma. 
small cystic dP
generation, atretic 
follicles. 

Treatment. 

No treatment 
tried. Case 
ronsidered 
hopeless. 

Uause of 
flteri •ty. 

)fotritis catarr
halis chronica 
(microscopic). 
hydrosalpinx, 
pa vilionitis. 

... 
D 
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General Appearance 
and History. 

Condition poor, normal 
in appraranre. 
Weight, 770 lb. The 
udder has lactated, 
but is now dry ; its 
t.isAne appears nor-
1nal. No. of calves, l. 
] late of parturition, 
)fay, 1926. The aftcr
birt h was retained. 
Hince last parturition, 
there was no evidenre 
of oestrum. which did 
not appear during 12 
months whilst the 
aniJual waA under 
observation at this 
Institution. Conta
gious ahortiou test-
1wgative. TubPreulin 
t.rHt-nei.tativr. 

CASl◄} 55. (See Appendix II, Fig. 54.) 

l◄'IUt•:SLA~D COW 2163. AGE 4 YEARS. 
Vate of first exami1udion, 3.9.26. J>ate o.f .slauahter, 21.9.27. 

Gross Examination. 

Tail and buttocks soiled with 
purulent, exudate. Vulrn 
admits the hand with diffi
culty ; murosa reddish ; 
Vagina contains a quantity 
of liquid pus, which is 
foetid. Thi' cervix is much 
Pnlarged, 1nucosa reddiAh ; 
the ostimn contains liquid 
pus ; a pro hr passes e-asily. 
The uterus is much en• 
larged, especially the left 
horn, it appears firm and 
thick-walled; there are ad
hesions betwrrn the utrru~ 
and the prlvic organs so 
(,hat accurate palpation is 
clitficult. The fallopian 
tubes and ovaries cannot he 
palpated, as their position is 
the site of (,hick fibrous 1td
hcsions. The broad liga
ments arc not definitely 
palpabl<'. The pelvic lym
phatic glands are enlarg<'d 
and firm. 

Diagnosis.~Pyomctra with 
sclerosis of the uterine 
wall and crrvix. 

While under observation th<' 
uterus incrPascd in si7R. 
especially till' left horn ; 
t.he ostiutn ufrrinun1 became 
completely ocrluded. Pus 
accumulated in the left 
horn and the pars indivisa. 

Post-mortem Examination of the Genital Apparatus. \ 

\ Genital Tract. I Ovaries. j 

Yulva normal. ,~agina eon· 
tains a small quantity of 
muco-purulcnt fluid. The 
cervix 11 x 8 cm. ; width 
of wall, -1- cm. ; it is ti.rm, 
first, cervical fold crtropic 
and ragi;2;Pcl ; the cranial 
half of the ostium utcrinum 
is entirply closed. Uterus 
-body, 13 x 12 em. ; 
width of wall, 3 cm. ; left 
horn, 21 em. ; width of wall, 
1-2 cm. ; right horn, 23 x ~ 
cm. ; width of wall, 3-5 
cm. Tlw whole surface is 
covered with thick fibrous 
adhesions through which it 
is adhc•rmt to the pelvic 
organs and the rumen ; the 
111ass is difficult to disse{'t 
out. On section, uterus 
contains 4 litres thin yellow
ish, very foetid fluid; muco~a 
is grryish·hlack in eolonr ; 
the wall is exceedingly firm. 
J<;ither fallopian tube cannot 
he traeed ; their position is 
the site of dense fibrous 
adhesions. The broad liga
ments are attached to th,, 
fibrous mass. The pelvic 
lympathie glands are 
enormously enlarged, firn1 
on section, and mottled-red 
to greyish-yellow in colour. 

N ote.-The right lateral 
ventricle of the brain was 
distended with clear fluid. 

Lcftovarycannotbefound; 
it has apparently been 
embedded in dense fi
brous tissue. 

The right ovary is 
rmhedded in tt.hrons 
tissue : it is a x 2 x 2 
cm. On P.eetion, it is 
greyish-whit,e in eolour. 
very firm in consist
ency ; there is no 
rnarroscopic evidrnce 
of corpora Infra or 
Hraaflan follie]Ps. 

0}~ BNDOCRTNES:, 

~ficroscopic 
Examination. 

Bpiplt11sis.-Corpora 
amJ:larea. 

Jlypopltysis.-
i'ars distalis-hypPr

aen1ia. 
Pars nrrvosa.-ln

crease in fibrous 
tissue. 

Thyroicl.-Normal. 
Tltym11s.-)lostly med

ullary tissue, few 
Hassal's corpuscles, 
few clumps of neu
trophiles in the 
medulla. 

Adrenals.
(!) Normal. 
(2) Normal. 

Pancreas.-Normal. 
Parathyroul.-N ormal. 
Supramammary /ym,pli 

glancl.-Sonw fibrosis. 
.llcunmari1 g/and.-Con

rrrtions, flhro~is. 
Cerrix.-Sclero~is. 
Utrrus.-Pyonwtra, 

fibrosis, abscrss 
forniation. 

Orary.-Sclerosis, no 
normal tis:me Pirl'll. 

Hypophysis, 2·4 x 1·7 x l·:l rm ....... . 
SIZE AND WEIGHTR 

Weight 4·0 gms. Thyroid-llight, 6 x 5 X · 6 em. 
l~piphysis, 1·25 x 0·7 X 0·7 rm ....... . 
Adrenals-Right, 5 x 3 · 5 x l · 5 rm .... . 

Left, 5·5 x 3·5 x 1·7 em .... . 

0· 7f> gm. 
16·0 gms. 
20·0 

Left, 5·5 x 3·5 X 0·7 cm. 
Length, including isthmus, 2:l • 5 e1n., weight 
Parathyroids, 0·9 X O·ti x 0·3 cm. 

Treatment. 

Case considered 
hopclrss ; no 
trPatment tripe!. 
(The cow was 
kept under ob
servation for 12 
months to note 
the oestral 
periods.) 

~8 gms. 

Cause of 
Sterility. 

Pyonwtra with 
sclerosis of 
the cervix anti 
nt-Prns. 

:r_ 
trj 
:,:: 
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;c.. .... 
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C 
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General Appearance 
and History. 

Condition good. Weight 
1,350 lb. Head is 
coarse and sotnewhat 
ox • like. Lumbar 
region is slightly 
hollow, rsperially at 
its junction with the 
sacrum. Root of tail 
is eleYated and the 
pel vie ligamrnts arP 
relaxed. Udder has 
lactated, but is now 
dry. Udder tissue is 
normal. Has had 
several calves. Last 
parturiion, 6/!l/2J. 

Since last parturition, 
the oestral periods 
ha Ye been irregular 
with long intervals. 

co Tuberculin test, 
-1 negative. 
co Contagious abortion 

test, positiw. 

CASE 56. (See Appe11dix II, Fig. 55.) 

HEREFORD COW 2264, AGE 10 YEARS. 
Date of first examination, 4.2.27. ])ate of slauuhter, 11.2.27. 

Gross F.xaminat.ion. 

Yuh ar lips are enlarged and 
flabby. !lfm•osa normal. 
On the right side, there is a 
small eyst in the glaml of 
Rartholini. Vagina con
taim~ a ~m1all amonnt of 
trnaeious nntrus, which is 
somewhat opa(fue. Cervix 
is ragged and the first 
cPrviral fold er.tropic, with 
polypus formation. Mueosa 
rrddhih. Thr ostium 
uterinum admits the 
middle finger rasily. rrlU' 
drcun1ference of the rervix 
is enlargt"d, and it h, H'ry 
firm in cow,istrncy. FtPrus 
hody and horns are enlargPd 
and flabby. Scatter,•,! 
throughout the wall one 
f'an feel, on earrful palpa
tion, cyst-like strueturrs 
varying in size up to a 
pigeon's egg. Attached to 
t.he apex of the right horn 
is a large tumour, thP sizr 
of a child's head, whirh is 
firm in consistenry. It 
hangs ovrr thr pelvic brim 
and draws the horn forward. 
Both fallopian tubes arr 
easily palpable. 1'hry 
appear normal in sizl'. 
Roth flrnhriatcd pxtremitips 
appt'ar normal. Right 
ovary, normal in size. It 
contains a corpus lutcum. 
rrhe ovary appears normal 
in consistPncy. Left ovary, 
normal in sizr. There i:,, an 
apparently normal Wt'll
deYeloped follicle I?) pre
sent. The remainder of the 
ovary is fl.rm in ronsistern~y. 
Right broad ligament is 
elongated. 

J)iagnosis : mrtritis chroniea 
cat.arrhalis cystira, new
Rrowth, rrn·ir.itis. 

Post-rnortl'm Examination 

Genital Trart. 

of the Genital Apparatus. 

Yulvar mucosa normal. ThPre 
is a small cyst in the right 
duct Rart,holini. which con
taim1 elear fluid. Vagina 
contains a small quantity of 
tenarious mucus and some 
greyish tlocculi. ('rrvix-
tirst cervical fold ertropic 
and raggrd ; 1n11rosa shows 
80me rNidish spots ~ size, 
11 X ~ cm. ; width of wall, 
3 · 5 cm. Osth1n1 utrrinum 
admits one finger easily. 
eterus-hody, 1:3 x fi cm. ; 
width of wall, 1 · 5 cm. ; 
left horn, 23 x 3 rm. ; 
width of wall, 1 cm. ; ri!(ht 
horn, 26 X 4 cm. ; width 
of wall, l · 5 cm. Herosa 
pinkbd1-rPllow in <•olmtr. 
In the right horn of the 
1tterus, apparently in its 
latnal wall, there is a firm 
tltmour 1 i x 14 x 11 rm. 
Tlw tumour i8 covered with 
sn10oth serosa. On Rect.ion, 
the uterus contains 10 c.<". 
of opaqm, greyish-flui<t with 
flocculi ; mllcosa is grryish 
to slate colour. Scattered 
throughout the mucosa are 
nllmerom, cyst-likf' elevt~
tions, varying in sizr Up to 
2 · 5 cm. in diameter. rl1hf' 
rysts apppar to bf' rontlnPd 
to the muro~a ~ they arr 
smooth-walled and contain 
opa,1ue greyish fluid. The 
right horn of the ut,•rus is 
patent at the site of the 
tumottr, which has ,te-

OvariPs. 

Left, 5 x :i x 2 cm. 
Jtirm in ·consistency, 
shows a large ap
parently normal follicle 
(?) and several smaller 
follicles on its surface, 
On section. therP are 
two apparently normal 
folliPles prcsrnt. The 
ovarian tissue is grPyish
pi.-;.k and firm. 

Right, 4 X 2·8 X 2· 
cm., firm in rom,i-s 
trncy. The ,·orpus 
luteurn of the last 
interontlation period is 
present and several 
small follicles are 
visible through the 
surface. On sect.ion, 
there is a small bright 
yellow rorpus lutrum 
of the last interovula
tion period. It has a 
·whith,h centre. 'llhere 
is an apparently normal 
follicle. The ovarian 
Ussur is greyish-pink 
anci flrin in rorndstRnf'y. 

llicroscopic 
Examination. 

ldr,nals.-Normal. 
Hpiphysis.-Nonna1. 
Hypophysis.-Normal. 
Th!lmus.-Normal. 
Tltyroid.-Norrnal. 
Panereax.-Norinal. 
Supramammary lymph 

g/and.-Fibrosis. 
.llammam gland.-

Normal. 
l"agina.-Nonnal. 
Cen;fa:.-Smne ttbrrn;i:.. 
Uten,s.-:'.\Ietrit.is 

ehronira ratarrhalh, 
cysti<'a. ( One 
abscess seen in a 
murous gland, The 
pPriphery was riC'h 
in neutrophilPH, the 
centre had undPrgone 
drgene-rat.ion with 
inspiHsation and 
calriflration.) Xrw
growth uterm,-myo
fihrorna. 

01•ary.
Right.-Some fol-

li(•ln; Allowing com-
mencing cyAtic 
drgneration. The 
ovum showing de
gPneration i~ prrRrnt 

in one folliele. 
Left,-Shows similar 

degencrat.ivP 
<'hanges in the 
follicles. 

Fallopian tubes.
Normal. 

wloped in its wall. Both fallopian tubes are 2 mm. in thickness. They appear 
normal on palpation. Tun1our, on seetion, cub, finn and tlbrmts. It is 
uniformally dense throughout. It is pale greyish-white in rolollr. It is easily 
enuclratcd. It is covered for the most part with serosa from the surfacp of 
the ntrrus. Over its median aspf"ct then• is a small covering of rnurosa, 
whrre it encroaches on the mucosa uterinar. 

OF BNDOCRINJ•:8. 

Epiphysis, 1·4 x 0·4 x 0·4 rm ........ . 

>iIZ~\ ANJl WEIGHTS 

Wright. 0·:l gm. 
:l•0 gms. 

Thyroid-J,pft, r, X :3·8 X 0·8 cm. 
Right, 5·2 x r, x 1·2 rm. 

Treatment. 

Cast' hopeless. 
Xo trratnwnt 
t.ri,•d. 

HypophyAis, 2·5 X 1·5 x 1·2 cm ....... . 
Adrenals-Left, Ii x 4 · 2 x 1 · 2 rm ...... . 1:l·O Length, including isthmus, 19 rm .. weight 22 · f> gms. 

Right, 5 x :3·2 X 1·2 rm., •.. 12·0 

Cause of 
Sterility. 

:IIetritis chronira 
catarrhalis. 
cystica, 
Cervicitis. 
Newgrowth 
uterine wall 
(myoflbroma). 

... 
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STERILITY OF COWS. 

CASE 57. (See Appendix II, Fig. 56.) 
Genital organs of heifer 579. 
Uterus shows tubercular lesions in the mucous membrane. 
The fallopian tubes and the ovaries are free. 
Tubercular lesions were also present in the lungs, bronchial, mediastinal, 

and retropharyngeal lymphatic glands. 
The ovaries are in an inactive state. There are several Graafian follicles 

in a static state. There is no recent corpus luteum. The corpus luteum of 
the last interovulation period is very small and chocolate in colour. It is just 
visible on the surface of the ovary as a brown speck about 2 mm. in diameter. 

CASF. 58. (See Appendix'II, Fig. 5i.) 
Shows static state of the ovaries of a cmv which suffered from functional 

sterility because of obesity. 

CASE 5!J. (See Appendix II, Fig. 58.) 
Portion of the vagina, cervix, and uterus of a cow showing an acquired 

stenosis of the cervix and uterus bipartitus completus. 

CASE 60. (See Appendix II, Fig. 59.) 
Bovine; genital tract sent from Durhan Abattoir; specimen 6048. 
The right ovary, 3.5 X 2.4 X 2.5 em., is oval in shape and firm. Its surface 

is smooth. of a pinkish-grey to yellow colour. It shows four irregular areas 
of lutein tissue on its surface. Towards its anterior pole there is a prominence 
over which the capsule is thin, showing a yellow colour underneath. On section, 
practically the whole ovary is made up of yellow, crumbly, slightly adhesive 
material showing admixture with white hair. Tlw hairs are not very numerous, 
but they are diffusely dispersed throughout. The tissue is easily enucleated 
from the capsule, from which several hairs appear to grow. The inner surface 
of the capsule is otherwise smooth. Towards the posterior pole of the ovary, 
the capsule is up to a thickness of .6 cm.; it appears greyish-white in colour, 
but does not- show macroscopic evidence of developing Graafian follicles. That 
the ovary has ovulated would appear evident from the presence of the remains 
of corpora lutea. The left ovary, 2 x 1.3 X 1.4 cm. shows a prominent corpus 
luteum of a pale orange colour. On section, the corpus luteum fills practically 
the entire ovary. The ovary tissue remaining is represented by a narrow hand 
around the apparently normal corpus lnteum. 

CASE 61. (See Appendix II, Fig. 60.) 
Portion of the genitalia of a cow, showing a fibroma in the dorsal wall of 

the pars indivisa of the uterus. 

CASE 62. (See Appendix IL Fig. 61.) 
Portion of the genitalia of a cow, showing cervical deformity. Fig. bl 

shows a small central cavity in corpus lutemn 1. 

CASES 68 A:-;D 64. 

Shows the ehanges in the rump seen in co"·s suffering from cystic degenera
tion of the Graafian follicle and n~·mphomania. 
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J. QUINLAN. 

APPENDIX II, 

IN this appendix are shown photographs of the genitalia of cows slaughtered 
and also the photographs of a few individual cows which are considered 
interesting or in which the lesions producing sterility caused anatomical 
changes in the general appearance. 

The photographs were taken by Mr. Theo. ~Ieyer, of this Institution, from 
coloured drawings made of the fresh genitalia by ::\1iss Letty and Miss Boezaart, 
artists at the Institution. 

Fm. 1. (Cv,se 1, App. J.) 
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STERILITY OF COWS. 

A. 

B. 

Fm. 2. (Case 2, App. I.) 
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J. QUINLAN. 

Fm. 3. (Case 3, App. I.) 
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STERILITY OF COWS. 
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1, QUINLAN. 

Fm. 6. (Cnse 6, App. I.) 
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STERILITY 01'' COWl:i. 

A. 

B. 

F10. 7. (Case 7, App. I.) 
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J, QUINLAN. 

A. 

B. 

Fm. 8. (Case 8, App. I.) 
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STERILITY OF COWS, 

l' 

l<' IG. 9. (Case 9, App . I.) 
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Fm. 10. (Case 10, App. I.) 
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STERILITY OJ;' COWS. 

FIG. 11. (Case 11 , App. I.) 
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B. 

C. 

FIG. 12. (Case 12, App. I.) 
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STERILITY OF COWS. 

Fm. 13. (Case 13, App. I.) 

l<'rn. 14. (Case 14, App. I.) 
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J. QUINLAN. 

FIG. 15. (Case 15, App. I.) 
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S1ERIL1TY OF CO\VS. 

A. 

B. 

Fm. 16. (Case 16, App. I.) 
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A. 

B. 

C. 

L _______________ __. 

Fm. 17. (Case 17, App. I.) 
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STERILITY 0}' COWS. 

r . : 

A. 

B . 

FIG. 18. (Case 18, App. I.) 

996 

I 

. I 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



FIG. 19. (Case 19, App . I.) 

FIG. 20. (Case 20, App . I.) 
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STERILITY OF COWS. 

FIG. 21. (Case 21, App. I.) 

Fw. 22. (Case 22, App . I.) 
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Frn. 23. (Case 23, App. I. ) 

Fw. 24. (Case 24, App. I.) 
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STERILITY OF COWS. 

Fm. 25. (Case 25, App. I.) 

FIG. 26. (Case 29, App. I.) 
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Fm. 27. (Case 26, App. I.) 
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FIG. 28. (Case 27, App. I.) 
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C. 

Fm. 28. ( Case 27 Ap I ' p .. ) 

FIG. 29. ( Case 28 A ' pp. I.) 
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Frn. 30. (Case 31, App. l.) 
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"H'm. 31. (Case 32, App. I.) 

Fm. 32. (Case 33, App. L) 
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Fm. 33. (Case 34, App. I.) 

Fm. 34. (Case 35, App. 1.) 
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Fm. 35. (Case 36, App. I.) 

Fm. 36. (Case 37, App. I.) 
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FIG. 37. (Case 38, App . I.) 

Fm . 38. (Case 39, App. I.) 
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FIG. 40. (Case 41, App . l.) 
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Frn. 41. (Case 42, App. I.) 
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Fro. 42. (Case 43, App. I.) 
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l•'w. 4a .. (Case 44, App. I.) 
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FIG. 44. (Case 45, App. I.) 
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Fm. 45. (Case 46, App. I.) 
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FIG. 46. (Case 47, App. I.) 

FIG. 47. (Case 48, App. I.) 
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Fm. 50. (Case 51, App. I.) 

FIG. 51. (C ase 52, App. I.) 
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J<'IG . 52. (Case 53, App. I.) 

Fm. 53. (Case 54, App. I.) 
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Fm. 54. (Case 55, App. I.) 
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Fm. 56. (Case 57, App . I.) 

FIG. 57. (Case 58, App. I.) 
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FIG. 59. (Case 60, App. l.) 
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FIG. 60. (Case 61, App. I.) 
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STERILITY OF COWS. 

APPENDIX Ill. 

IN this appendix are shown microphotographs which represent the pathological 
changes in the genitalia described in the text. 

FIG. 

The photographs were taken by Mr. Theo. Meyer, of this Institution. 

FIG.l. FIG. 2. 

1.-Section of the cervix, showing epithelial desquamation and round
cell infiltration (acute stage). x 66. 

2.-Section of the cervix, showing epithelial clesquamation and some 
round-cell infiltrnt1un. Organization of the cellular elements has 
taken place (sclerosis). X 78. 

FIG. 3. FIG. 4. 

Fm. 3.-Section of the mucosa of the uterus, showing periglandular cellular 
infiltration; some of the glands are filled with cells and cell 
debris, while others are normal. x 66. 

Fm. 4.-Section of the mucosa of the uterus, showing some enlarged glands, 
the commencement of metritis chronica catarrhalis cystica. X 66. 

1026 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



J. QUINLAN. 

FIG. 5. FIG. 6. 

FIG. 5.-Section of the mucosa of the uterus, showing oedema, vascular 
dilatation, and commencing cyst formation in some of the deeper 
glands. X 70. 

FIG. 6.-Section of the mucosa of the uterus, showing periglandular cellular 
infiltration ; some of the glands are filled with round cells and cell 
debris, while others are normal. X 70. 

FIG. 7. FIG. 8. 

FIG. 7.-Section of the mucosa of the uterus, showing periglandnlar round-cell 
infiltration and vascular dilatation. X 66. 

FIG. 8.-Section through the zona muscularis of the uterus just underneath 
the mucosa, showing a group of enlarged uterine glands mostly 
with flattened epithelium. X 66. 
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FIG. 9. FIG. 10. 

FIG. 9.-Section through the znna rnuscularis of the uterus just underneath 
the mucosa, showing a single enlarged uterine gland . x 66. 

FIG. 10.-Section through the uterine wall, showing several cysts. Many of 
the glands show enlargement, while others are normal. X 10. 

FIG. 

FIG. 

FIG. 11. J;'1G. 12. 

11.-Section through portion nf the uterine mucosa, showing large cyst. 
lined with epithelium. X 20. 

12.-Section through a portion of the uterine wall, showing a large cyst 
encroaching on the zona muscularis. There are smaller cysts on 
the right and left. X 15. 
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Fm. 13. Fm. 14. 

J!'IG. 13.-Portion of section shown in Fig. 11. X 50. 
FIG. 14.-Section through the uterine wall. showing several small cysts, and a 

large cyst the capsule of which is collapsed owing to its contents 
being evacuated. X 15. 

Fm. 15. Fm. 16. 

FIGS. 15 and 16.-Scction through mucosa of the uterus , showing cystic 
change. 15, x 20;- 16, X 38. 
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FIG. 17. FIG. 18. 

FIG. 17.-Section through mucosa of the uterus, showing cystic change. X 12. 

FIG. 18.-Section through the mucosa of the uterus, showing oedema and group 
isolation of the uterine glands. The epithelium shows local strati
fication. X 20. 

FIG. 19. FIG. 20. 

FIGS. 19 and 20.-Section through the mucosa of a pyometric uterus, showing 
absence of epithelium, cellular infiltration, and reduction in the 
number of uterine glamls. X 20. 
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FIG. 21. FIG. 22. 

FIG. 21.-Section through the mucosa of a pyometric uterus, showing the 
glands towards the surface filled with purulent debris, with the 
epithelium desquamated. The epithelium lining the uterus has 
disappeared. There are 5ome normal glands towards the zona 
muscularis. X 20. 

FIG. 22.-Section through pyometric uterine wall at the junction of the 
mucosa and zona muscularis, showing enlarged uterine glands 
filled with desquamated epithelial cells and debris. x 75. 

FIG. 23. FIG. 24. 

Frns. 23 and 24.-Section through the mucosa of a pyometric uterus, showing 
absence of glands and transformation of the normal mucosa to 
granulation tissue. X 66. 
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Fm. 25. Fm. 26. 

Fm. 25.-Section through thr mu<·osa of the uterus, showing an enlarged 
gland filled with inspissated debris which shows commencing 
calcification. Towards the right there is a mass of closely packed 
neutrophiles. X 20. 

Fm. 26.-Section through the mucosa of the uterus, showing calcification of 
the wall of two capillaries. X 140. 

Fm. 27. Fm. 28. 

Fm. 27.-Section through the mucosa of the uterus, showing calcification of 
the wall of two capillaries. 

Fm. 28.-Section through the foetal placenta, showing calcifi cation. X 70. 
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Fro.• ~-~ 
FIG. 29.-Section through foetal placenta, showing calcification. x 70. 
FIG. 30.-Section through the zona muscnlaris of the uterus, showing hetero

topia of the uterine glands. X 66. 

Fro. 31. Fro. 32. 

l<'IG. 33. 
FIG. 31.-Section through the mucosa of the uterus, showing a recent tuber

cular nodule underneath the epithelium, which shows desquamation. 
X 66. 

FIGS. 32 and 33.-Section through the mucosa of the uterus, showing a recent 
tubercular nodule associated with a uterine gland. X 66. 
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FIG . :-34. FIG . 35. 

Fm. 34.-Section throu gh the rnuC'Osa of the utnus, showing reduction in the 
numbers of the glands, as a result of extension of the tubercular 
process, and man,v giant cells. X 33. 

FIG. 3.5.-Section from an-0ther portion of the same uterus as J<'ig 3-! , showing 
an area of ca ll'ifi1·ation. X 66. 

l:<'m. 

Frn . 

Fm. 36. r 
u FIG. 37. 

36.-Cross-section of the fallopian tube, showing thickening of the vili1 
with connective tissue; the epithelium is intact. x 20. 

37.-Section through the fallopian tube, showing epithelial in part 
desquamating, and in part complete absence of epithelium, in 
part normal epi tluilium. X 75. 
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FrG. 38. Fm. 39. 
Fms. 38 and 39.-Seetion through portion of t.he fallopian tuhe, showing 

marked thicke11i11g of tlie ,·illi with c-011nedive tissue . and c·vst
like enlargement of the l'rypts. The epithelium is in part 
cylindrical and in part flattened. X 75. 

FIG. 40. Fw. 41. 
Fm. 40.-Section of tuh<} shown in l•' ig. :,9. X 15. 
Fm. 41.-Section through the wall of the fallopian tuhe, showing oedema. 

X 40. 

1035 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



STERILITY OF COWS. 

FIG. 42. Fm. 43. 

Fm. 42.-Section through the wall of the fallopian tube, showing oedema. 
Some of the epithelial cells fhow vacuolation. X 20. 

Frn. 43.-Same seetion as shown in Fig. 42. X 40. 

Fm. 44. FIG. 45. 

Frns. 44 and 45.-Cross-section of a fallopian tube with hydrosalpinx. 44, X 17; 
45, X 45. 
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Frn. 46. I◄'rn . 47. 

Fms. 46 and 47.-Cross-section through 1>0rtion of a fallopian tube with 
hydrosa lpinx , showing a gland-like appearanc·e. The septa between 
the ,·esicles arc lined with epithelium. Portion of the wall is 
present in each figure showing atrophy. X 20. 

• 

Fm. 48. Fm. 49. 

Fms. 48 and 49.-Section through portion of a fallopian tube with hydro
salpinx, showing the villi branched and adherent towards the centre 
of the tube by a central connective tissue axis. 48, X 38; 49, X 20. 
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FIG. 50. 1''IG. 51. 
FIG. 50.-Section through the branched villi of the fallopian tube m Fig. 49, 

showing local epithelial proliferation. X 75. 
1''IG. 51.-Section through a fallopian tube with tubercular salpingitis, showing 

an intervillus crypt lined with eylindrirnl epithelium cut off and 
enclosed in connective tissue. X 75. 

Fw. 52. FIG. 53. 
FIG. 52.-Cross-section of tubercular fallopian tube. The nodule is showing 

commencing necrosis. Portions of intervillus crypts are seen lined 
with epithelium and two are filled with cells and debris. X 20. 

FIG. 53.-Section of a tubercular fallopian tube, showing calcification. A 
giant cell is seen clo~e to the zona muscularis. X 75. 
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Fm. 54. Frn. 55. 
Fm. 54.-Section showing a cystadenoma of the ovary. X 45. 
FIG. 55.-Section of an ovary, showing a cystic corpus albicans and an atretic 

follicle. X 45. 

FIG. 56. Frn. 57. 
Fm. 56.-Section of an ovary, showing an atretic follicle . X 70. 
Frn. 57.-Section through the rudimentary ovary of a "freemartin " showing 

a small cyst with a connective tissue wall. x 20. ' 
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]!'IG. 58. .l<'IG. 59, 

FIG. 58.-Section of a n ovary, showing two small cysts with connective tissue 
wall and epithelial lining. The lining has become detached. X 20. 

FIG. 59.-Section of an ovary, showing a small cyst lined with epithelium . 
X 140. 

FIG. 60. FIG. 61. 

FIG. 60.-Section of an ovary, showmg a similar type of cyst to that shown 
in Fig. 59. >< 140. 

FIG. 61.-Portion of a cyst shown in l<'ig. 58. X 70. 
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Frn. 62. Frn. 63. 

Fm. 62.-Cyst shown in Fig. 59. X 300. 
Frn. 63.-Portion of the wall of a similar type of cyst as shown in Fig. 58. 

The epithelial lining has become detached. x 70. 

l◄'m. 64. Frn. 65. 

Fm. 64.-Section of the ovary, showing a small cyst. The zona granulosa has 
almost disappeared. The cells which remain show degeneration. 
The wall is composed of elements of the theca. x 20. 

Fm. 65.-Section of the ovary, showing a small cyst. The wall is composed of 
loose connective tissue which is oedematous. X 20. 
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Fm. 66. Fro. 67. 

Fm. 66.-Section of the ovary, showing a small cyst. The wall is composed of 
loose connective tissue whic-h is oedematous. x 20. 

Fro. 67.-Section of the ovary, showing a small cyst with a connective tissue 
wall. A similar cyst to that shown in Figs. 65 and 66, but the 
wall is more dense. X 20. 

Fm. 68. Fm. 69. 

Fro. 68.-Section of the ovary, showing a small cyst with a connective tissue 
wall. A similar cyst to that shown in Figs. 65 and 66, but the 
wall is more dense. X 20. 

FIG. 69.-Section showing large superfi0ial cysts of the ovary with an extremely 
thin connective tissue wall which is lined with a single layer of 
epithelial cells. The lining is partly detached at the right and 
left extremities of the large cyst in the centre of the photograph. 
X 20. 
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lt'IG. 70. FIG. 71. 

FIG. 70.-Wall of a large l'yst, showing a long slender ,·illus. It is lined 
with epithelium. X 17. 

FIG. 71.-Section of cyst wall and villus shown in Fig. 70, showing epithelial 
lining. X 300. 

lt'IG. 72. FIG. 73. 

FIG. 72.-Section of the ovary, showing a cyst. The zona granulosa has dis
appeared. The theca is oedematous. On the left is a follicle from 
the wall of which portion of the follil'ular epithelium has become 
detached hy manipulation. x 10. 

FIG. 73.-Seetion of an oniry, showing portion of a cyst wall on the left and 
an atretic follidc on the right. x 20. 
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FIGS. 74, 

FIG. 74. FIG. 75. 

FIG. 76. FIG. 77. 

75, 76, and 77.-Section of the wall of ovarian cysts, showing the 
nature of the connective tissue lining. In Fig. 74 portion of the 
coagulated contents has been sectioned. 7 4, X 20; 75, x 78; 
76, X 70; 77, X 78. 
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Fm. 78. Fm. 79. 

Fm. 80. Fm. 81. 

Fms. 78, 79, and 80.-Sections of the wall of lutein cysts, showing three layers: 
(a) connective tissue, (Ii) lutein tissue, (c) connective tissue. 
78, X 10; 78, X 20; 80, X 45. 

Fm. SL-Portion of the wall of a lutein cyst, showing oedema of the outer 
connective tissue layer. x 20. 
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Fies. 82, 

FIG. 82. FIG. 83. 

FIG. 84. FIG. 85. 

83, 841 and 85.-Section of the ovary, showing marked oedema. 
Section 82 shows a follicle from whieh the ovum has been removed 
during manipulation. Section 84 shows a similar follicle. The 
cyst-like structure on the left in Section 84 appears to be a 
follicle the granulosa of which has undergone degeneration. 
82, X 20; 83, X 20; 84, X 10; 85, X 20. 
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FIG. 86. ~'w. 87. 

Fm. 86.-Section of an ovary, showing sclerosis. X 20. 
Fm. 87.-Section of an ovary, showing hyalme degeneration of a vessel wall; 

several other vessels are unchanged . x 20. 

Fm. 88. 

FIG. 88.-Section of an ovary, showing the wall of an old lutein cyst. Little 
lutein tissue remains. Towards the lower half of the photograph 
is seen portion of a corpus luteum from the most recent inter
ovulation period; it is also undergoing cystic degeneration. The 
border at the lower left extremity is seen to be composed of con
neetive tissue which was lining the cystic caYity. x 20. 
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APPENDIX V. 'l. 

Ix this Appendix are shown the dimensions and weights of the epiphysis, hypophysis, thyroid, and adrenal glands in th<> ~ 
:::: sterile cows slaughtered, as compared with the dimensions and weights of thest> glands in normal cattle killed at the Pretoria .... 

Abattoir. 

"' SIZE AND WEIGHT OF ENDOCRINES OF STERILITY CATTLE. -< 
--- ---------·--- --- -----

ADRENALS. THYROID. ~ 

THYROID, :s EPIPHYSIS. HYPOPHYSIS. --- INCLUDING rr. 
No. oF I Right. Left. Right Half. Left. Half. ISTHMUS. 
BOVINE. ,-L. I B. I w. w gt. L. B. / w. /wgt. L. B. W. ! Wgt. L. I I L. , B. I w. 

ct. I c!. I ~;. c;. I ~!~· 
B. W. Wgt. 

cm. , cm. cm. gm. cm. cm. cm. gm. cm. cm. ~~I~ cm. ~~~~ gm. cm. cm. cm. -------- ------

1212 - - - - - - - - 5.0 5.0 2.0 20.0 7·5 4.0 1·5 19.0 4.5 I 1.0 1.0 5.0 6·5 1.0 18·5 1213 1·3 0·7 0·6 0·3 2·7 2·8 2·8 4·02 8·2 4.0 1.0 21.0 5.0 5.0 1·5 19.0 4·8 9·8 1.0 4·8 7·0 0·9 19·5 47.0 1293 - - - - - - - - 4·5 2·5 1.25 8.0 4.0 3.0 1·25 7.0 3.5 4·0 - 3·5 3.5 - 17·0 -.... 1631 1·2 0·3 0·3 0·2 1·8 1·5 1·3 3·5 6·2 3·8 l ·2 15·5 4·3 4.0 1·8 15.0 6.0 3.0 l·O 6-0 ;3.5 l ·2 25·0 25.0 0 

°' 1632 1·3 0·4 0·4 0·3 2·6 1·7 1.0 3.0 6·9 3.5 l ·3 15·0 5·2 3·8 l ·6 13·5 5.7 6·2 0·6 4·5 3.7 0·8 23·0 21·5 .... 
1633 - - - - - - - 6·0 3.5 l ·O 15·5 4·0 4·0 l ·5 12·5 3·5 7·0 l·O 3·5 6·0 l·O 21·0 26·5 1636 1·5 0·4 0·4 0· 15 2·0 l ·8 1·2 2·5 4·2 4·6 l ·9 14·0 5.5 3·2 1·5 17·0 4·8 5.5 0·6 5·6 3·0 l ·O 27·0 20·5 1637 - - - - 2·75 2·0 l·O 2·2 5.75 4·0 1·25 13·0 5·0 3·5 1·25 12·0 4·0 5-0 - 4·0 4·5 - 19·5 22·5 1638 1·7 0·7 0·7 0·35 2· l 1·6 1·5 2·8 6·3 4·2 l ·O 19·5 5·0 4·8 1·3 18·0 4·0 6·0 0·8 3·7 6·0 0·8 23·0 24·5 1639 - - - 0·2 2·0 1·6 1·6 3·8 8·0 5·0 l ·6 40·9 5·9 5·6 1·7 38·2 - 9·0 l ·4 - 9·0 l ·O 25·0 87·5 1640 1·5 0·6 0·6 0·3 2·7 2·4 l ·5 3.75 7·0 5.4 2·5 35·5 7·0 5·8 2·2 27·75 5·0 7·0 - 4·5 6·0 - 23·0 39.5 1657 1·3 0·4 0·5 0·2 2·2 l · l 1·7 2·4 5·4 4·3 1·2 13·0 4·4 5·5 1·4 12·0 4-ti 4·8 l ·2 6·6 6·4 l ·O 19·5 23·5 1658 1·3 0·4 0·4 0-3 2· l 1·8 l·O 2·7 6·8 4·0 1·7120·5 6·0 3·3 1·5 20·0 5-0 5-0 1·4 7·0 5·0 1·2 24·0 30·5 1659 1·7 0·8 0·6 0·42 2·0 1·6 1·5 3·0 7·0 4·0 1·3 20·0 6·2 5-0 1·3 16·5 4·8 6·4 0·7 6·0 6·3 0·8 31·8 30·0 1660 1·4 0·7 0·7 0·4 2·4 l ·8 l ·4 3.5 5·0 3·6 1·6, 14·5 4·6 2·8 1·5 11 ·0 4·0 4.5 l·O 5·0 2·6 0·9 21·2 20·0 1662 1·4 0·5 0·6 0·3 2·5 1·7 l ·6 3·0 6·0 3.7 0·8 12·0 4·5 4·4 l·l 13·0 4.5 4·4 0·8 5·0 :1-2 0·6 22·0 14·5 1664 1·8 0·6 0·6 0·45 2·2 l ·5 l ·3 2·5 6· l 3·6 1·3 17·5 5· l 4·4 1·5 16·0 4·8 3.7 1·2 3·8 4·7 l ·O 22·2 22·5 1683 - - - - - - - - 5.4 3·75 1·25 14·0 4·75 4·25 1·25 12·75 4·5 5·0 0·75 5.5 4.5 0·75 21·0 22·0 1685 1·4 0·7 0·7 0·3 2·0 2·5 1·4 3.5 5.5 4·2 2·0 19·5 5·0 4·8 1·8 15·0 4·5 5-0 0·8 4·8 4·6 0·8 23·5 23·0 1686 1·5 0·5 0·5 0·3 2·0 l ·6 l·O 2·0 5·8 4·6 1·6 14·5 4·8 4·4 1·5 14-0 4.5 4·4 1·2 6·0 3·5 0·9 23·5 24·5 1806 - - - - - - - - 5.75 3·75 1·5 17·5 4·5 4·0 1·25 16-0 5·0 5·0 0·6 5-0 4·25 0·6 20·5 20·0 1807 - - - - 2·6 l ·5 1·7 4·6 7·2 4·3 1-5 25·5 4·7 5·0 2-0 22·7 5·8 5.5 l·O 5·2 6·0 0·8 20·0 20·6 1808 - - - - - - - 7·0 4·0 1·25 16·25 5.5 4·0 1·5 15·2 5.5 4.5 - 4·5 6·0 - 22·0 24·() 1813 l·O 0·7 0·5 0·4 2·4 2·2 1·4 5·0 8·2 4·6 l ·8 28·5 5·6 4.9 1·8 29·0 7-0 6·5 1·3 8·0 6·4 1·2 28·0 51·5 1870 1·2 0·6 0·6 0·3 2·3 1·8 1·3 3·0 8·0 3· l 1·3 15-0 4·5 3·8 l·l 14·0 7.4 4.5 l · 2 6-0 4·2 l · l 21•0 I 34•5 1871 1·5 0·5 0·5 0·3 2·0 1·5 l ·O 2·0 5·0 3·6 l ·3 13·0 4·2 4·0 l ·4 11·0 8·0 3·2 l ·2 5.4 3·(' 0·9 22·0 127·0 2071 l·l 0·5 0·3 0·2 2·2 l ·8 0·9 2·5 6·2 4.3 1·4 17-5 4·3 4·2 1·6 15-5 4·5 6·0 0-7 5·2 3·5 0·9 24·2 25·0 2073 1·2 0·4 0·4 0· 15 2·5 l · 6 l · ;3 3·0 4·2 5.5 1·2 14·5 4.7 4·0 l · l 13·5 4.5 4·8 1-0 4.4 :3-8 l·O 29· 2 24·5 2074 1·5 0·5 0·5 0·412·4 l ·6 1·2 3·0 6·5 4.5 l ·4 18-5 5·8 3·0 l ·3 1;3.5 4·8 5·6 0-6 5·0 ,l·5 i 0·8 21·0 , 13·5 2110 

I 
1·5 0·6 o-6 I 0-2 2-5 l ·8 1·2 3·0 4•8 I 3•9 1·2 11·5 6· l 3.5 1-3 12·7 5.5 5•2 1·2 5·0 14·3 1·2 19·0 ! 25·5 2111 1·2 0·5 0·5 0·5 2·2 1·5 l ·5 3·0 4·5 I 4·5 1·4 13·5 5.5 4·9 1·2 , 16-0 5·0 : 4·0 0-9 5-0 4·7 l·O 19-o I 22.5 
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2112 I 1-3 / 0·6 I 0·6 0·3 2·3 I 1·7 I 1·4 : 3·0 I 4·0 I 5·8 I 1·5 I 17-5 5-8 4·2 I 1·4 : 19·516·2 4·2 0·8 I 7·0 I 3·4 o-8 I 29-8 \ 22-0 2114 : 1•3 I 0•4 , 0•3 0·15 2·4 1·4 · 1·5 2·75 5-8 4·2 . 0·8 : 15·7 4·7 3·7 1·5 ' 12-35 6·0 3·7 0·9 6·4 4·5 l·O 20·9 37·0 
2141 1·4 . 0·6 / 0·6 0·3 1·8 1·6 ' 1·4 I 3·0 3·2 I 2·8 ' 1·51 6·5 5.5 3·0 i 1·4 9·0 4·0 :l-5 l·O 3·8 2·5 0·8 18·8 \ 14·5 2143 1·3 0·4 0·4 0·2 2·4 1·8 1·31 3·5 4·0 3·0 1·3 9·0 4·6 3·0 1·2 10·0 5·3 4·fl 1·3 fl-5 5·0 l·O 2fl·O 32·0 
2149 l ·2 0·5 0·5 0·2 2·8 2·fl Hi 8·5 fl-7 . 4·0 :l·O · :!:l-5 5·0 5·2 2·:l 20·0 8·0 7-0 1-(J 8-0 7·5 1·5 30·5 53·5 
2150 1·4 0·8 0·7 0·35 2·5 1•8 1·8 5·0 5-:l 4·0 1·5 lfl-5 fl-7 3•:l l ·6 18·0 5.5 5·0 l·O 5.5 4·6 1·3 :lO·O 26·5 
214:l 1·2 0·5 0·5 O·:l 2·0 1·2 1·4 2·5 3·6 2·8 l ·2 6-5 4·4 :3-1 0·8 7·5 4·8 3-(l 1·5 4·0 3·4 l · :l 18·4 18·5 
2146 1·2 0·7 0·7 0·3 2·8 1·7 1·4 3·5 6·5 4·0 l ·8 20·0 4.5 4·0 2·0 19·5 5·0 6·8 1·3 5-0 fl·O 1·2 22·0 38·0 
2115 1·4 0·4 0·4 0·3 2-5 1·5 1·5 3·0 6·0 4·:l 1·2 13·0 5-0 . :1-2 1·2 12·0 5·:l 5·0 1·2 5-0 3·8 0·8 19·0 22·5 
2264 l ·3 0·5 0·5 0·35 2·4 2•0 I 1•6 4·5 5.5 4·0 l ·4 19·0 4.5 4·0 1-5 18·5 5.5 4·8 l ·3 6·0 5.5 1-3 25·0 35.5 
1663 1·6 0·5 0·5 0·6 2·6 2·0 1·4 4·5 6·8 2·6 1·2 17·5 4·7 4·0 l ·4 20·0 5·0 :1-2 l·O 4·5 3·5 l·O 22·0 18·5 
1215 l ·7 0·7 0·7 0·4 2-6 l ·8 1·6 5·0 5·0 4·5 l·O 11·0 6-5 3·8 1·6 17·0 6·0 4·0 l·O 6·0 4·2 1·2 24·0 29·0 
1218 1·5 0·6 0·6 0·7 2-0 0·7 0·6 4·0 6-5 3·4 i 1-:1 13·0 4.5 4·2 1·4 10·5 6·0 5·0 l ·4 5·0 5·0 l· 3 21 ·0 33·0 
1219 l ·5 0·6 0·6 0·5 2·6 2·0 1·6 3·3 6-5 3·8 1·2 15·5 4·6 4·0 2-0 1:1-5 6-0 4·5 1·8 8-0 4·5 2·2 20·0 49·5 
1665 2·0 0·75 0·75 0·75 2·5 2·0 1·25 3·0 5·2 3·2 l ·25 14·5 4·5 4·25 1·5 16·0 8·0 11·0 0-75 7-0 6·0 0·75 23·5 36·0 
2148 1·6 0·75 0·75 0·75 2·5 2·5 1·5 4·0 5-0 4·5 1·5 21·5 6-5 3·5 1-5 21·5 8-0 5·8 l ·5 7-0 6-5 l·O 25·5 46·5 
2161 1·25 0·5 0·5 0·4 2·0 1·5 1·25 3·5 4.5 4·0 l ·25 12·5 6-0 3·5 l·O 14·0 5-0 4·0 l ·O 5-0 4.5 l·O 29·5 22·5 
2160 1·3 0·4 0·4 0·2 2·7 l ·5 1·7 3·75 6·0 3·8 1·4 14·5 6-0 3·0 1·8 12-5 6·0 6·0 l ·O 7·0 3.5 l·O 23·0 30·5 
2163 1·25 0·7 0·7 0·75 2-4 1·7 l ·3 4·0 5·0 13·5 1·5 16·0 5.5 3·5 1-7 20·0 6-0 5-0 0·6 5.5 3-5 0-7 I 23-5 28·0 
2113 l ·5 0·6 0·6 0·4 2·0 l ·811·3 2·5 / 5·5 4·0 l ·4 12·5 4·0 3.3 1·5 9-0 7.5 5-0 l·O 6-0 3·2 l·O 20·0 25·5 
2147 1·4 0·5 0·5 0·3 2·5 1·8 1·4 4·0 7·3 3·0 l ·6 15·0 4.5 4·2 2·0 17·5 5·0 5·0 1·2 5·0 4.5 i 0·9 20·2 29·0 

Averages 
l for S.A. 

Sterile i 1·39 0·55 0-54 0·3512·331 1·751 1·391 3·411 6·0 I 3·961 1·4 I 16·641 5·13j 4·011 1·491 15·8 I 5·371 5·311 1-031 5·421 4·691 l·O I 23·051 29·23 
Cows 

Averages 
ci for 

} 1·6 I 0·6 0•5 0·3512-4 I 1-731 1·3 I 3·261 4•8 I 3-461 1·161 11·0 I 6·3 I 3·111 1·2 I 10·651 4•171 3-691 1-021 4-1\lll 3-351 0·951 20·221 JO·] 
i:a Normal ca 

S.A. 
Cattle 

We~hts } 
I 21-0-M=,~ I- I 0•5-1 0·&-1 o-2-' 2·0-1 J.Jl-1 J.\l- 1·9-1 6·0 3·512·0 16-0-15-o I 3·5 2·0 16-0-1 6·7 4·0-10·75-- 6·0-14·0-0·75-1 -
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Mineral Deficiency. 

P . .T. nu 'l'oIT .urn The Breeding of Cattle on Phosphorus Deficient 
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15th A.nmwl Report of the Director of l'eterinary Sen·ices, 
C niun of South Af1·ica. October, 1929. 

The Breeding of 
Deficient 

Cattle on 
Veld. 

Phosphorus 

By P. J. Hr TOIT, B.A., Dr.Phil., Dr.)le1l.Vet., Director of 
Y eterinary Services, 

and 
J. H. U. HISSCHUl>, B.Sc. (Agric.), B.V.8c., Veterinary Research 

Offieer, ( huleTstepoort. 

CoxTENTS. 

I. Ixnwnrcnox. 
11. BRIEF HnnomcAL SrRV.E1: 01,· EVENTS LEAmXG rP TO THE 

PRESEI'i"T Ixv.t-:sTIGATION. 
III. T1n: PnonLE:\1 TO 1rE INVESTIGATED. 

IV. OnJE<'TS oF THE PuESENT l.~VESTIGATION. 

A .. The Jlain Object, i.e. The Breeding l'roblem. 
IJ. The Second Object, i.e. The Nutritional l'rublem. 
C. The Third Object, i.e. The Problem of Health and 

lh.~ease. 
V. PLkl\'" oF THE ExPERBIENT. 

A .. The E.l'perimental Aniuwls. 
(a) Selection of the Basis Herd cows. 
( b) The four herds, their selection and function. 
(c) Bonemeal and Control groups. 
(d) Breeding methods. 
(e) The herd bulls, their selection, type, and breeding. 
(/) Service and calving seasons. 
(g) Breeding age, number of calves per cow, weaning 

ap;e. 
(h) Culling and selection of breeding stock. 
(i) Castration, numbering, branding, and culling. 
(j) Bonemeal feeding. 
( /,;) "\Veighing of experimental animals. 
( l) Osteophag·ia or " Pica " testing. 

(m) )Iilking and butterfat testing. 
(11) Dipping, dinie, ete. 

JJ. The Farms. (1) Ar111oedsi-lakte. (2) Biesje.rnlakte. 
(a) Stork ramps, bull eamps, paddocks. 
(b) Rotation of g-razing. 
(c) Water supply. 
(d) Kraals, crnshes, <lips, stables, etc. 

C. E.rperi111ental Record.•. 
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VI. :ExrERun:~TAT, HESl.:LTS. 

A.. Breerling ReS1tlts. 
(a) Fertility. 

(1) 'l'he influenee of bonemeal upon fertility. 
(2) The influence of improved hlood upon fertility. 

(b) Eark :Maturitv. 
(l) 'l'he influe~ire of bonemeal feeding on the sexual 

maturit.'- of breeding stock. 
(2) The influence of bonemeal feeding on body 

maturity. 
(c) The influence of bonemeal feeding upon the reten

tion of constitutional vigour in grades of improved 
breeds. 

(d) Sex of first generation calves. 
(1) Pereentages of bull calves and heifers m the 

bonemeal and control groups. 
(2) Percentages of bull calves and heifers m the 

four herds. 
TJ. Feeding Results. 

(a) The influence of bonemeal feeding on the birth and 
weaning· weights of calves. 

(b) The influence of bonemeal feeding on growth. 
(c) The influence of bonemeal feeding on the quantity 

and quality of beef. 
(d) The influence of bonemeal feeding on the quantity 

and quality of milk. 
(e) The influence of bonemeal feeding on skeletal 

development. -
(/) The influence of bonemeal on osteophagia. 

C. The Effect of Bonemeal Feeding on the Incidence of 
Disease. 
(1) 'l'he Basis Herd cows. 

(a) Lamsiekte. 
( b) Poverty. 
(c) Vegetable and arsenical po1sonmg. 
(d) Fractures. 

(2) The half-bred bonemeal and control calves. 

VII. Su::.nIARY AND CNcu:-srnNs. 

I. INTRODUCTION. 

THE significance of phosphorus as a factor in the health of cattle 
was first realized in South Africa about 10 years ago in the course 
of investigations into " Lamsiekte " or Parahotulism of cattle. With 
the progress of this work, it became more and more clear that 
phosphorus and other minerals play a very important role, not only 
in the health of the animab, hut also in their development and 
propagation. 
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This " newer kncndedge " of nutrition is now daimino• the 
attention of scientists all over the world. Dr. J. B. Orr, Director of 
the Howett Research Institute, Aberdeen, and one of the foremost 
workers in this field, has recently compiled a most useful treatise on 
the suhjeet of " ~finerals iu Pasture and their Relation to Animal 
X utrition," and a few quotations from the Foreword* to this work 
may best serve to introduce the subject matter of the present paper. 

'l'he Scienc·e of Animal Nutrition has made enormous progress in 
the course of the present centur;v, hut " the aspect of the problem 
to which most attention was devoted was that simpl~· of balance of 
intake and output, either stated in terms of energy, or in terms of 
absolute amounts of protein, carbohydrates, and fat." 

" Coneentrated work on a wide front in animal nutrition haR led 
many investigators ... to the conclusion that in the nutrition of 
farm animals substances aecessory to the energ~·-yielding materials 
of a diet are of prime importance and that their absence leads to 
defieiency diseases ... not only amongst stall-feel animals, hut also 
amongAt grazing animals, ranging freely over wicle stretches of 
countrv.'' 

Aithough " it has long been known that various mineral consti
tuents like Caleium, Phosphorus, Iron, Iodine ... were as essential 
for the life of the organism as the energy giving foodstuffs themselves, 
their true signifieance in the animal organism, is not even yet perhaps 
fully appreeiatecl." This field of nutritional physiology i:- " prae
tically untilled ... and the economic possibilities are immense." 

It will be olffious, from a perusal of the following pages, that 
the " economic possibilities " of phosphorus feeding to cattle in the 
phosphorus defieient areas of South Africa are indeed " immense." 
In earlier puhlieations 'l'heiler, Green, and l)u Toit (1924 and 19:27) 
have demonstrated the great value of phosphorus feeding to the 
individual animals. The present paper is intended to prove that 
phosphorus is indispensable in the proeess of breeding hetter-dass 
stock. Indeed, it may he said that, "·ithout phosphorus feeding, 
many parts of South Africa will never carry anything but seruh 
cattle, and even these will gradually die out; whereas ,Yith the 
addition of a small ration of phosphorus to the ordirnuy veld-grazing, 
there is no reason wl1y those same areas should not produce cattle 
of the bet'lt breeds and highest quality. 

The seope of the present paper was indicated in a short prelimi
nary note hy Theiler, Green, ancl Du Toit (19:28). In the meantime 
Sir Arnold 'l'heiler has retired from the ServiC'e and Dr. H. H. 
Green has also left South Africa. The work ,Yas continued under 
the eontrol of the Director of Yeterinary Services and with the 
collaboration of 1fr .. T. H. H. Bisschop, wl{o during the period ,July, 
1927, till August, 1928, was in charge of the Experiment Station 
at Armoeclsvlakte and supervised the experiments personally. Since 
August, 19:28, )fr. ,T. G. Bekker has been in charge of the Station, 
and the authors wish to express their gratitude to him and the rest 
of the staff at Armoedsvlakte for the meticulous care with which the 
experiments have been carried out and for their devotion to the 
,rnrk generally. 

* Hy Prof. E. P. Cathcart. 
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II. BRIEF HISTORICAL SURVEY OF EVENTS LEADING UP 
TO THE PRESENT INVESTIGATION. 

In their eomprehensive report on Lamsiekte (Parabotulism) of 
eattle in South Africa, Theiler, Yiljoen, Ureen, Du Toit, 1Ieier, and 
Ho bin son ( 1927) give a <letaile<l hiRtorical account of the disease, 
from the 18th !'entury down to the time (HH!J) when its etiolog-y was 
cleared up. 

For the purposes of the present paper, it is unnecessary to 
recount thm,e historical data. However, brief references may he made 
to some of the view,; held at different time:-, awl hv different authors 
about the nature and eause of the diseases Lamsieide and Styfsiekte. 

In the early stages, the Rymptom;; of the;;e two diseases are ve1·,v 
similar "lamsiekte lwing characterized hy paralysis and paresis, 
principally of the loeomotor,\- system," while styfsiekte " is a highly. 
congested, sometimes even inflamed, coll(lition of the ends of the long 
hones whieh form the joints of the limbs, prineipally of the fore legs, 
and accompanied h,\- acute pain ancl lameness." (Theiler, 1912.) 

Tlw first scientific observations on these diseases were made hv 
Huteheon, Colonial Veterinary Surgeon in the Cape, in whoRe puhlf
cations we find references from 1884 to 190!{. 

" Hutcheou correlated the cliseaRes "-ith the 'perverted appetite ' 
shown by cattle in lamsiekte and Rt,\-faiekte areas, and regarded the 
diseases as due to deficieney of lime and phosphorus in the soil." 

Some of his observations may he quoted here as being of special 
interest to the subject under discuRsion. 

As long as memory can serve, the diseases han' been known in Be1·hu
analand. 

Even in olden times the prevaletH'e of the disease was associated with 
dn· vears and drv seasons. 

· it was well 
0

known that styfsiekte was found prevalent in the same 
areas where lamsiekte existed. 

Where styfsiekte and lamsiekte O('<'llrred, cattle had a c·raving for 
rotten bones. 

The increasing prevalence of st;vfsiekte in 1882 was ,·onsiden,d to be 
due to the dr,v season. 

All classes of stock are susceptible. hut more particularly growing stock 
and cows in calf or giYing milk. Full-grown oxen were seldom affected. 

Cows before and immediately after cah·ing are more subject than the 
same animals at other times. 

The diseases were found on different kinds of soil, and all these soils 
showed clear indications of lack of phosphates. 

·when stock are rnpplif'd with mealie stalks, chaff, bran, etc., the 
disease disappeared. 

Cattle contracted the disea&e~ more easily on certain parts of the farm 
than on others. 

Healthy cattle, freshly introduced from a farm where the diseases did 
not prevail, did not contra<.'t them as quickly as did native stock. 

Hutcheon eame to the conclusion '' that ]amsiekte and stvfsiekte 
were two different forms of one and the same disease: the common 
factor in both, as a primary cause, being a want of phosphates in the 
system. This want tended to produce styfsiekte, hut, when another 
exciting c·ause, possibly a plant, was present, lamsiekte might follow." 
('l'heiler, 1912.) 

'l'his view received strong support from the work of Borthwick in 
1895, who showed that regular feeding of large quantities of bone
meal greatly reduced the incidence of the disease. It alRo seemed 
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to he 1mpported h:v the soil analyses of ,Turitz, which revealed a 
widespread 1leficiency of phosphorus in the soils of South Africa. 

Theiler, in 1912, µ:ave the results of his investigations and obser
vations, and of information ohtained from farmers in repl:v to queries 
sent out, and from interviews arnl <001Tespondence, in the form of an 
interesting and very valuable article. 

~Iany of his eonclw,ions are ag·ain of special interest to the subject 
of our inquiry, and ma~· he <1uoted here: -

" In the Humansdorp distril't, the disease is generally dated hack 
to the time of the big fire, in the sixties, which raged from George to 
Uitenhage. As a result of this fire. it is stated that sour bush invaded 
the pastures. 

" In the Riversdale and Breda~dorp areas, the diseases occur only 
on sour veld and never on sweet veld. 

" It has been stated that 110 case of lamsiektP has ever occurred on 
Karoo (sweet) veld, although eattle which were moved in have died. 

" It is stated iJv manv ohsen ns that cattle born and bred on a farm 
are more liable to contract the diseases. Cadle introdueed from elsewhere 
seem to be free of thPm for somp time after their arrival. After a lapse 
of twelve months, there seems to be no difference. 

"Lamsiekte and styfsiekt€ principally attack heifers in calf and 
cows with their first, second, or third calf. Cows in milk are said to be 
more susceptible than cows and heifers in calf. 

" Ou lamsiekte farms cattle show an unusual craving for hones or 
anything abnormal, ~uch as skins, leather, tins, hoop iron, fencing wire, 
manure, horns, clothing, grain bags, earth, hark of trees, limestone, etc. 
"'here cattle do not crave for bones, as in the Karroo, they do not die 
of lamsiekte. 

" A craving for ho11es seems to be found in cattle whic-h art> grazing 
on sour veld. This craving appears when cattle are brought from s"·eet 
to sour veld, and diRappears whPn they are hrought from sour to sweet 
veld. "'hen veld is poor there are more cravers than whPn the ,·eld is good. 

" Farmers who came to Be<'huanaland from other parts of South Afriea 
state that craving is more noticeable amongst cattle there than anywhere 
else in South Africa. 

"The diseases are said to oc·c·ur more extensiveh· in lime and dolomite 
formations and more on shallow than on deep soils.· 

" The diseases are more prevalent in dry years than in yPars of normal 
rainfall. 

" The majority of farmers believe that the feeding of honemeal in no 
way influences lamsiekte, while a small minority claim a protec·tive 
influence. Practically ali farmers admit a remarkable influence, due to 
bonemeal, on the condition of an animal." 

Theiler, in the same article, diseussed the various theories, 
postulated at the time (1912) as to the cause of lamsiekte. 

He admits that the " ,vant of Nutrition Theory" as postulated 
by Huteheon, explains satisfactorily many factors associated with 
the etiology of the disease, and that the phosphorus deficiency may 
set up the disease, hut the theory eannot explain certain very 
important associated factors. 

The theory hroke down, " when it wai.; shown quite eondusively 
that the incidence of the disease was independent of the food supply, 
in the sense that one hateh of cattle might be recovering from the 
disea;,;e at the very time, and in the very paddock, that other 
members of the same herd were sickening of it." 

Theiler for a time believed that lamsiekte was <·aused hy a 
poisonous plant. However, the results of his experiments were 
entirely negative. X evertheless he remained so convinced that some 
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form of intoxication best explained the known fads, that he advanced 
what he termed the " Accumulative Vegetable Poison Theory." 'l'his 
read: " Lamsiekte is primru·ily a disease of the muscular system, 
caused bv a toxin which accumulates in the muscles and is obtained 
from gr;sses in certain regions where it is produced under the 
influence of certain elimatieal arnl tellurical eonditions." ('l'heiler, 
1912.) 

Henee he believed, as did Huteheon, that, apart from any role 
whieh might be played h;v a "want of phrn,phates," the appearanee 
of lamsiekte was dependent upon " an exc·iting cause," which he 
took to be an accumulative plant poison. 

It was not until 1918 that Theiler, in the eourse of personal 
investigations on the lamsiekte farm Armoedsvlakte, realized the full 
siµ;nificance of the 1lepraved appetite of eattle in lamsiekte areas. 
He observed rattle eating skeletal earease debris and contrading 
lamsiekte, and he then succeeded in producing artifieial cases of the 
disease by forl'ihly administering such debris by the mouth. 

The i<lea of a toxicogenie saprophyte at once suggested itself. 
The " ex<·iting cau't'ie " of lamsiekte, which for so many years ha<l 
obscured the signifieance of the mineral deficienc:v in pastures on 
lamsiekte and styfsiekte veld, had been found. 

From the lam8iekte point of view, there remained onl;v the 
elaboration of the proof and the investigation of possible preventive 
methods. Styfsiekte was subsequently proved to he simple nphoR
phorosis, without any other primary or dired l'ause. 

The sequence of etiological fadors in lamsiekte was dearly 
described by Theiler and co-workers in 1920. It may briefly be 
repeated here as follows: -

(1) ]Jefi.cie11c,1J of plwsplwnis in the soil leads to 
(2) deficienc,IJ of phosphorus 1·n the pasture; which causes 
(0) deficiency of phosphorus in the animal; and this produces 
(4) af)//or111al r·rari11_q for boneH and nuease debris, which may 

he 
(5) infected with ('lostridium parabotuli111n11 bovi·s, which 

produces 
(6) a to,rin, whieh 1·mu,es 
(7) lamsielde. 

It was shown that this chain of events could he hroken in several 
ways, the simplest and most economical of which was the supple
menting of veld pasture with bonemeal, thus supplying the deficient 
phosphorus and preventing the ingestion of toxic carcase material. 

The s:rntematie feeding of bonemeal to eattle in areas where 
lamsiekte and styfsiekte oceurred, and where formerly cattle farrning
was, at best, a very precarious method of obtaining a living·, hai
made this t~·pe of farming not only pmisible, hut very profit a hie. 

In the eourse of the lamsiekte investigations, described above, 
it was proved beyond doubt that large areas of 8outh Africa are 
markedly defieient in phosphates. 

The attention of Theiler and co-workers now became centre,1 
on the general problem of mineral deficiency in Routh African 
pastures, and its effect on frrn stock, from the nutritional aspect. 
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Early in 1920, extensive feeding experiments were started on the 
farm Armoedsvlakte, in the Vryburg district of Bechuanaland, where 
the previous lamsiekte experiments were carried out. 

'l'he results of theHe experiments, together with the results of soil 
and pasture analysis, are fully described by Theiler, Green, and Du 
'l'oit (1924). 

As the present investigations, of which this article is to he 
regarded as a progress report, are the direct results of the experiments 
quoted above, a summary of these experiments is here warranted. 
It was conclusively shown: -

1. That in the areas where the investigations were carried out, phos-
phorus is the limiting factor in-

(a) the growth of young stock; 
( b) the condition in older stock ; 
(c) the milk yielcl in cows. 

2. That the rate of increase in weight of young growing stoPk is 
approximately twice as fast in bonemeal-fed calves as in control Palves. 
Starting with nondescript calms of about 300 lb. live weight, and from 
9 to 18 months old, the <'Ontrols gained on the average 170 lb. in one 
year. The honemeal-frd calves gained during the same period and on the 
same veld 340 lh. in Jin• weight. With this greatE'r increase in live weight 
is assof'iated earlier maturit~- and superior quality beef. 

3. Similar experiments conduc-ted on young oxPII and on mixed herds, 
gave similar though not quite as striking results. 

4. It was shown that the amount of phosphorus required to prevent 
osteophag;ia is less than the amount required for optimum growth. Three 
calves were selected on the grounds of uniformity in age, size. and appear
ance. The following tahlP gives the results of the experiment in whi<'h 
the first calf received no bonemeal at all, the second just sufficient to 
prevent osteophagia, and the third calf an excess of bonemeal. 

Calf Calf Calf 
Number 587. Number 559. Number 560. 

lb. lb. lb. 
Weight, January, 1922 ............... 224 237 22H 
Weight, :\Iay, 1923 ................... ;390 5;32 578 
Increase in weight ................... lu(i 295 352 
Total bonemeal supplied .............. Xii. 15 75 

·--

5. A graph was given to illustrate the variation in amounts of hone
meal required by different classes of sto<'k. Laetating cows (with ealf at 
foot) were shown to r('qnire most bonemeal; c·ows and heifers in calf some
what less; growing stol'k up to three years old still lC'ss; while of all classes 
of stock adult oxen and dry non-breeding cows rE'quire least. 

6. A further experiment showed that bonemeal feeding to lactating 
cows not only rC'sulted in an average greater milk yield per lactation 
period, but also in the milk yield being kept up longer and at a higher 
level of production than m the control animals. The effect on the sucking 
calf was obvious. 

7. It was shown that cattle on a phosphorus deficient diet do not utilize 
their food economically. Even if they eat a lot, they waste it, and do not 
give a profitable return in live weight for it. If the defieieney is rel'tified, 
by bonemeal feeding, cattle eat more, make much better use of their food, 
and give much better ntlue in beef for what they eat. 

8. A table was given showing the composition (based on dry matter in 
the plant) of mixed Armoedsviakte veld grasses at different times of the 
year. This table showed that the P 2 U, content of the pasture is highest in 
spring, shortly after the first rain5 have fallen and the veld is in aetfre 
growth. Thus in Xovemher, 1919, the P 20, content averaged 0.60 per cent. 
ln December of the same year it had already fallen to 0.32 per cent., and 
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!rom then onwards the fall was coutinuous till mid-winter (J_une, 1920), when 
1t reaelH'd the low le,·el of 0.09 per cl'ut. Broadly speakrng, the grazing 
may he said to he helow the normal requirements of mixed stock all the 
year round. 

9. Soil analyses showed that the available P?O in the soils of the 
lamsiekte and styfsiekte areas under investigation w'as · as low as 0.001 to 
0.0005 per cent. 

It is "·orthy 0£ note that all the feetling experiments were eon
ducted on the nondescript native stoek found in the areas under 
observation. 

Ill. THE PROBLEM TO BE INVESTIGATED. 

A study of the literature shows that mineral deficiency of the 
soil all(l p:~sture is of common occurrence in many part~ of the 
world. It is unnecessar.v for the purpose of this paper to quote 
extensive!_\· from the literature, hut mention must he made of the 
wry complete and exceedingly useful review by ,J. B. Orr (1929). 

According to the figures quoted hy Orr there is pro ha hly no 
country so deficient in phosphorus as Be<'lrnanaland, where our 
experiments were canied out. Both the pasture and the soil analysis 
on Annoedsvlakte have yielded figures for phosphorus which are 
lower tlian those ohtained from any other part of the world. 

Interesting figures are quoted hy Orr to show that a mineral 
<lefieiency in the soil l\)l(l pasture is the more likely to lead to a 
defieiene_\· disease in the animal, the faster g-rowing the animal is. 
" The faster the growth, the rieher must the <liet he in all food 
constituents including inorganic salts, whieh are needed as construc
tive material for the formation of new tissue." To prove this it is 
shown, on the one han<l, that the milk of the <lifferent species of 
animals contains more mineral matter, the faster the rate of growth 
of the _\·mmg of that species. The following table, taken from 
Prose her and Ahderhalden in modified form, illustrates this point: -

8pecies. 

Man ................................ . 
Cow ................................ . 
Pig ................................. . 
Rabbit.. ............................ . 

Time in Days 
to Double 

Weight after 
Birth. 

180 
47 
14 

(j 

The Milk of Species ~ontains. 

Ash. 

0·25 
0·72 
l ·03 
2·50 

Ash in grams. 
per 1,000 cal. 

:l·7 
10·5 
10·9 
15·0 

Un the other ha1Hl, it is shown that fast growing-, improved breeds 
of cattle need more minerals and are therefore more likely to show 
the effects of a defieiem·y in the pasture than slow growing· native 
breeds. Orr's remarks on this point-which really forms the pivot 
of our present investigations-are of such interest that they may be 
quoted in full : -

" The rate of growth of cattle in the natural state is slow compared 
with modern standards, and the amount of milk produeed by cows is limited 
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to that required h,v the <·alf. The improvement of cattle by selectirn breed
ing has produC'ed types with a greater rate of growth and a greater capacity 
for the production of milk. Modern C'attle grow at double the rate of the 
type from which they originated and they reach maturity in about half 
the time. The domestic cow, under good conditions of feeding, has her 
first calf when about three years old. 'Native' cattle breed much later. 
Thus in Xigeria rows do not have their first C'alf until they are about six 
years old (Du Toit). .Milk production has also increased. J n the natural 
state cows do not produC'e more than 200 to :-100 gallons per lactation period. 
whereas, in modern dairy breeds, the yield is POJlllnonl~· from 700 to 1,000 
gallons. This improvement of the breed has been associated with an 
improvement in the pastures. Cultivated pastures are much richer in 
minerals than those grown on natural unimproved soils. \Vithout the 
imprO\·ement of the pastures, imprO\·ement of the breed would have been 
impossible. 

" \Vhen animals of an improved type, bred on a mineral rich pasture, 
are transferred to a district with poor pastures, the low mineral rontent of 
the poor pastures is liable to he insufficient to support the rate of growth 
or the eapaeity of milk production, and consequently mal-nutrition, due to 
deficiency of mi1wrals, is like!~· to Ol'C'Ur. As a matter of faPt, in new 
countries dispases associated with deficien!'v of minerals hiwe oeeurred under 
these eonclitions. It is commonly found· that when high grade hulls are 
imported to grade up native eattle, the mortality increases with grading 
up, i.e. as the rate of growth of the cattle inC'reaSf'S. This has oceurred in 
many parts of the British Empire where attempts have been made to 
improve the breed without ensuring that the feed was sufficient to maintain 
an improved breed." 

In the1-,e pamg-rnphs ( )rr <leserihe,; exa<'tly what has oerurred in 
many parts of South Africa. On the mineral deficient areas slow 
growing- " scrub" cattle exist, hut <':t1111ot he said to thrive. If 
improved breeds are brought into sud1 areas the:v soon show signs of 
defiriency and will gradually deterinrnte nntil their progeny is little 
better than the original scrub animal,a. 

The question then arises: ('an i1111J1·ore.d breed.~ of cattle fie raiu'd 
011 this dejici:ent 1.:eld, prorided the mi.~siny phos1dwr11s is .rnpplierl 
to the animal.~? 

A preliminary answer to this question will he foun<l in the follow
rng pages. 

lN"DIGENors Bm-:1ms. 

Several types of indigenous cattle have been known in 8outh 
Africa, sueh as the Berhuana, )Iashona, ])amara and Zulu (vpes. 

Of the past histories of these t_.,·pes very little is known. Due 
to the intr()(luetion of imported breeds, these native types have been 
so ehanged in external conformation and general characteristics, that 
it is now most ,liffieult. if not impossible, to find t_.,·pical specimens. 

( lnly one indigenous breed, the present day " A.fricander " breed, 
has eseaped the inflnenee of imported blood. and has been hred pure 
sin re the davs of the first rolonists in the 17th renturv. '!'his has 
1wt been du~ so murh to the outstanding qualities of· the original 
"Afrirander" stoek, whieh the early settlers found in the possession 
of the Hottentots. as to the fact that this was the only breed of 
<·attle to he had in those days. Importation of superior types from 
overseas was quite impossible. 

"\Yhen ultimately European tnws were imported (the first 
Eurnpean eattle to he imported into this country were Fries cattle 
iP the vear 1780), the Afrieanrler breed had alreadv established 
itself in 'the esteem of very nurn_.,· farmers, on a<·eount of the wonderful 
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draft powers of the oxen. 'l'hroug-hout the history of this country, 
the hreed has been renowned for it;; trek oxen. 

The most reliable information about indigenous stock we find 
in the history of the Africancler hreecl, the original home of which 
ma;\· he considered to have been the south-western part of the Cape. 

The outstanding characteristies of the breed on the open range may he 
summarized as follows: --

1. A rather light breed in bod~· weight. 
2. Particularly fine and small of hone. 
3. RathPr ]egg~·. 
4. Rather narrow and nll(lPep of bod~· and helly tucked up. 
5. ])pfinitelv late in sexual and hodilv maturitv. 
6. Althougli of high fec-undity in the sensP that eows breed up to a 

great age, they are notorious as irregular hreeders, often missing a 
hreeding season. In many parts of this c-ountr~·, Afric-ander eows, 
under veld conditions, will c-ah·p only onee in two years. 

, . The eows are very medioere milkers, giving hut little milk over and 
above the amount needed hy the eafres. They are, however, good 
mothers. 

8. From the beef point of vi1rn·, the Africander, if it has not been used 
as a trek ox, gi,·es fair qualit~· beef. dresses well, hut gives a light 
c-arcase. ..\s alread~· stated it is a late maturing animal, and as 
a rule not fit for slaughter until four or five years old. 

9. 'l'he lJJ'eed is noted for-
(o) its powers of endurance as " trek " animals; 
(/,) its ability to subsist on poor veld in periods of drought; 
( c) its resistance to tir-k-horne diseases i 
(d) its ability to withstand adverse c-l1matic eonditions. 

The bodily eonformation deseribed above was looke<l upon with favour 
by the farmers, beC'ause fine hone, a tendency to legginess, a rather narrow 
body, and not too big a bell:v, were asrnciated hy them with the physiological 
ideal build of a trPk ox. In faC't, old Africander hreeders pay considerable 
attention to these points in the selection of breeding stock. 

This same rangy build of the old Africander is foUJid in the nondesC'ript 
and unimproved stoC'k in man~· parts of this l'Ountry. It is especially 
noticPable in the unimproved native cattle of Tieehuanaland. 

In the days when cattle were mainly usPd as draft animals, and the 
heef and milk sides of the cattle inclustrv were as vet of little economical 
importanC'e, the c-onformation described inay ha,·e iatisfied cattle farmers. 

"'ith the development, however, of the " ranC'h dairy " and beef 
industries, an endea,·our \\·as made to impro,·e the body build of our native 
cattle in C'onformit~· \\ith funC'tional requirements. This was done mainly 
by the introduction of sires of 11nported breeds and by selection, but, 
although this systematic hrPeding has heen in progress now for well over 
a century, the natural ten<lc'ney to ranginess still remains. 

Although the greatest carp is being exercised h~· owners of pure hred 
and high grade herds in the seleC'tion of their hulls and breeding stock, on 
the basis of good bone, width, and depth of body, moderate length of legs, 
etc-., it has heen found ne,·essar~· C'ontinually to introduce new hlood and 
new sires of the desired bodily c-onformation, to pre,·ent the cattle from 
dm·eloping into "off types." 

Xot only is the body build lrnhle to beeome "off t~·pe," hut experience 
has taught us that in the improvement of our native stock, the higher 
grades in many parts of the C'otmtry lose their natural vitality and resist
ance to external or environmental conditions, and become less productive. 
They do not do well and have a reputation of being " soft." 

To reinstil c-onstitutional vigour, it has been a eommon practice 
amongst ranehers to cross ba,·k on to the Africander after a few top-c•rosses 
of the native stock with bulls of imported beef breeds. 

Such a system of breeding is undesirable, both from the point of 
view of general breeding principles and from an economieal aspect. 

In the light of our experienc·e obtained during the lamsiekte 
an<l st.vfsit>kte investigations, ancl as a result of the subsequent 
feeding experiments, we feel justified in interpreting the phenomena, 
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deserihed ahove, partially at an;v rate, iii terms of a mineral 
deficiency in the pastmes. 

\Yhen animals of an improved type, bred on a mineral rich 
pasture, are imported to grade up native cattle, the low mineral 
('ontent of the poor pastures is liahle to he insufficient to support the 
·increased rate of growth ancl capacity for milk procluetion in the 
grades, and corn,e11uently malnutrition, clue to minPral deficieney, 
is likely to occur. l◄'ollowing in the wake of this malnutrition, we 
have lm,s of constitutional vigour, increased mortality and, as the 
1esnlt of an effort on the part of the functionally improved animals 
to adapt them8ehes to the defieient nutritional condition;;;, a change in 
skeletal cleveloprneut and hocl;\· conformation. 

\Yhereas in the past all improvement of native stock, under 
rnnge conditions, was based solely OH the application of breeding 
principles, without any attention to possible mineral deficiencies in 
1 he pasture, clue regard was paid in the pre8ent investigations to the 
mineral content of ·the pastn!'es. 

IV, OBJECTS OF THE PRESENT INVESTICATION, 

A. The .lfai11 Olije1·t of the experiments was to study, on a 
pho;;;phorus defieient farm, the influenl'e of a bonemeal ration on the 
grading up of native c·attle with pure hrecl hulls. 

In this c·onnedion partieular attention wa8 devoted to the 
influence of phosphoru;;; on: -

1. Fertilitv. 
2. Sexual ·and body maturity. 
:t Hetention of c·on;;;titutional vigour. 
01. Urades of incligenow; :is comparecl with grades of imported 

breeds. 
5. The various functions of the different breeds (e.g-. milk 

production, beef production, clnal purpose function, clraft 
function). 

B. The Second Object of the experiment wa:,; to study the 
dietetic side of the problem, special attention heing· devoted to the 
influence of honemeal feeding ou : -

1. "'eight of C'alw~s at birth. 
2. Growth of calves. 
~- Increase in hodv weig·ht. 
-L Hetention of co~ulition during- winter. 
r>. (Juality awl 11uantity of heef. 
fi. Qualit;\' aucl quantity of milk. 
7. 8keletal development. 
8. Craving for hones (piea or osteophagia). 

C. The Thfrd 0/iject of the investigation wa8 a purely veterinary 
one, namely, to stucly the influenc·e of bonemeal on the incidence of 
disease. 

It has, of course, heen known that the inC'idence of lamsiekte 
and styfsiekte would decrea;;;e greatly if bonemeal was fed; but the 
present objel't was to observe whether animal,, receiving bonemeal 
would show a greater resistance to diseases in general than the 
control animals receiving· no bonemeal. 
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B!·iefly the object of the investigation may thus he said to 
rompnse :-

.-\. The Breedi11.ff Ptublem, 
B. The Yutritio11al l'rob!P111. 
C. The Pro/dent of Health rrnd /Jisease, 

on a phm,phorus deficient pasture. 

V. PLAN OF THE EXPERIMENT. 

The experiment was started on the 5th of )larch, 19:25, on the 
Lamsiekte Experiment farm '' .-\nuoerlsYlakte," in the district of 
Yr;drnrg in Bechuanaland (see Figure 1). 

A. THE E:XPEHDIE1''1'AL ANDIALS. 
(11) 8EI,ECTIOI'I OF THE BASIS Hnw Cows. 

As the foundation stoel, of the experiment 200 cows were 
collected. some locallv aud the others from cattle on the various 
outstations of this Di~·ision. Xo attempt was made at selection, and 
as a result, the Basis Herd represented a very mixed rolledion of 
cows, very t_\·pieal of the nonde~(']'ipt mob so often met with on 
cattle farms in the nrnching areas (see Figures 2 to 9). A fair 
pereentage of the animals showed the presence, :,;omewhere in their 
ance:,;try, of Africander hlood.; a few could, with a fair strekh of 
irnaµ·ination, be callecl Fries and Shorthorn types, hut by far the 
greatest number could not he callerl an_\·thing· but " native " stock, 
var_\·ing in size and c·onfonnation from the ,;mall-boclied, pot-bellied 
an cl large-horned )Jashona (ype, to the legg-:v, nniTow, rang_\· typt
alrendv described. 

11~ c·olour blacks awl reds predominated with :,;pri11kli11gs of 
yello,Y, reel and white, hlack ancl white, and brindle. 

As to age, the henl <·onsisted of two-year-old heifers to ten-yeai·
old cows. 

,,Tith the exception of, say, 10 to 1 ij cows the milk production 
was not higher than 1 g·allon a clay, and the lactation period 
:;;earcply histed till the weaning- aµ:e of the calves at nine months. 

( b) Tin~ J<'oru HEH JJS, THEm 81<JLECTION AND FrNcnoN. 

'L'o make the experiment as complete as possible, it was decided 
to gracle up the Basis Herd cow,; in four different directions, according· 
to fml!'tion. The 200 cow;; ,i-ere tht-refore diYiderl into four group:,; of 
00 ea<'h :-

Group I: to he g-radecl up with Africander lrnlls. 
Chcmp TI: with Fries bulk 
<:houp lTI: "·ith Heel Poll hulk 
(houp TY: with Sussex bulls. 

In this way the trek, milk, dual purpose ancl heef breeds of 
cattle ,rnulcl all he represented. 

The Africander was selected, not ouly as representing the " trek 
type " par excellence in this country, but specially too because it was 
the one breed indigenous to South Africa whieh has heen kept pure. 
As it was part of the experimental programme to make a comparative 
study of the effect of bonemeal feeding on grades of indigenous and 
imported breeds, -the inelusion of the Africander "·as essential. 
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The Fries was elwsen as the dairy breecl proper, because, of the 
Yarious dairy breeds in this eountry, it is hy far the most popular 
and most widely distributed. 

Among-st the dual 1m1·pose hreeds the Heel Poll was selected for 
no spe1'.ial reason, apart from the fad that at that time the breed 
had hut recently heen introduced iuto tlw l'ountry aud it was thoug·ht 
that the experiment would provide some valuahle data as to the 
suitahilif:v of the hreecl in "ranch dair.v " areas. 

For a representative of the heef t;\·pe proper the Sussex was 
elwsen he1·,rnse the hree1l hail already prowd itself to he hardy veld 
animals, whieh would do well under South Afriean conditions. 

The division of the Basis Herd l'ows into the four herds was 
ohviously very difffrult because of their nondescript character, hut, 
as far as prn,sihle, the nittle for the four herds were selected according 
to any ten1leney in their external l'onformation towards any of the 
types named above. 

(l') Ho:XK\rK-\L _-\:XD CoNTJWL (:hwrPs. 
After a sufficiently long- preliminar~- period of bonemeal feeding· 

to all the c·ow;,, each herd of 50 eows (i.e. the Africander, Fries, Hed 
Poll and Sus;,ex lwrd;,) ,n1s again suh-1lividecl into a Bonemeal and 
a Control group, the former in each herd numbering- ;-34 animals and 
the latter Hi animals (i.e. in the npproximate proportion of two Bone
meal to one Control). The experiment may thus he said to have been 
divided, at the start, into two parallel experiments, the bonemeal 
experiment and the eontrol experiment, both eornluded on identic·al 
line~ in every respect. except onl~· with reg-a rel to the honenwal 
feedrng. 

(d) BREEDIKG )h:TIIODS. 

It was de!'i1lt•<l to grade up the four herds with pure-bred hulls 
for at least three generations (i.e. up to {i pure), and, if possible, 
for four g-enerntions, or up to 15 ! Hi pure hretl. This would mean 
that the experiment would continue for at least 15 to 17 years and 
it was thought that that was a sufficientl~· long- period in which the 
ohjects of the experiment could he inwstigatecl. 

( e) Tim HEim Buu,s, THEIR SELJ.:cnox, TYPE, .-\:XD BREEDING. 

Two hulls were obtained for eal'h herd, but, owing to the fad 
that the cost of the experiment had to be curtailed, it was impossible 
to get the best t~-pes of these breeds. He nee the first bulls were 
rather on the poor side, the Fries definitely lacking the necessary 
robust constitution so es:-iential in sires in areas of semi-arid pastures 
and dimatic extremes, such as are found in Bechuanaland. The 
Hed Poll hulls, too, were rather too rangy of body build. The 
Sussex hulls conformed more to the desired type and the Africanders, 
although of good constitution, were by no means typical of the 
bree1l. These last hulls were not regi;,tered animals. These hulls 
sired the first generation of calws (i.e. three successive hatches in 
192fl, 1927, and 1928). and were dispose,! of directly the third service 
season had been completed. 

Sinee then two new bulls of eaeh breed have been purchased 
to sire the seeond generation of cahes, and particular care was 

lOil 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



]!REEDING OF CATTLE AND PHOSPHORUS DEFICIENCY. 

taken to select animals of outstanding constitution, good hone, close 
to the. ground, good depth and width of hody, go()(l capacit:v and 
quality. 

·with regard to the 1◄~ries and Hed Poll hulls, can• was taken not 
to selert animals with too high milk records, the reason for this 
being that the expe1·iment was designed as a "veld " experiment, 
with 110 additional feeding whatever, except in the case of the hulls. 
Under su('h a system of " ranch dairying," very high milk records 
would be wa:;;ted, as the cows ('Otild not obtain sufficient food from 
the pasture to allow of the full <levelopment of a very high milk 
produrtion. Care was further taken, that the new hulls of each 
breed should not he related to each other, and should not show marked 
evidence to dose breeding or in breeding in their pedigrees. This 
was done in order to obviate complications in the breeding system 
whieh was to he applied in the experiment. 

(/) 8ERVICE AND CALVING 8EASONS. 

As ·will he pointe<l out later, the rainy season in Rechuanaland 
is hut a short one, extending approximately from the middle of 
December to the end of )Iarch. Renee the period when the pasture 
is green and the cows are most likely to take the hull, is limited to 
tl1ese months. 

However, in order to allow the calves to he dropped suhse<1uent 
to the first rains following the long and dry winter ()fay to ])ecem
her), when the grass is once more green and nourishing, the service 
season was extended from the 20th of February to the 20th ::\Iav of 
each year. This allows the calving season to' fall well within. the 
months of the best pasture conditions, thus ensuring a g·ood milk 
supply for the ealves. 

In tlH• ease of the fin;t generation of ealves (1H2(i, 1927, and 
1928), the bulls were run with the eows for the <luration of the 
service season, no eontrol being kept, as to which of the two hulls 
Rerved a cow, or how many times each cow was served. Conse<p1ently, 
after three seasons the first hulls ha<l to he discarded, in order to 
prevent the hatch I heifers of the first half-hred generation from 
being served hy their own sires. 

This system has since heen changed with the introdurtion of the 
new hulls. 8ervice now takes place in the kraals every morning after 
bonemeal feeding, the two hulls being put to successive batches of 
heifers. The system may he illustrated as follows: During the 
service season of 1928 only the batch f (192G) heifers were old enough 
to breed from. Thev were all served bv Bull X o. I. In 1929 batch 
II (1927) heifer:.; as 

0

well as hateh I (192(i) heifers will he hred from. 
Bateh I will now he served hy Rull :N"o. II and batch II by Bull 
Xo. I. Continuing in this way, it will he seen that the present bulls 
will he able to sire three batches of ~-bred ealves from eaeh of the 
three batches of ½-bred cows, i.e. over a period of five years. 

Careful records are kept, not only of the sire of each cal£, but 
also of the dates upon which the cows are served. If cows keep 
coming back to the bull, or if they do not come on heat at all, they 
are examine!l to determine the ea use. This supplies valuable data 
with regard to factors affecting fertility-, sterility, sexual maturity, 
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etc. 1◄~urthermore, the hulls are allowed to serve a cow onlv twice 
on an:v one date. This is done to consene the animals' vitaiity and 
breeding powers, ancl to prevent the hulls from spencling themseives 
on one cow, as is the common rule when hulls are allowed to run with 
the c·ows. It is nothing umumal uncler a s;n,tem of veld service for a 
hull to serve one cow 10 to 12 times during the course of a day. 

(.q) BnE1m1xG AGE, X·nnn:u OF CALVES PEU Cow, "\VEANING AGE. 

In orcler to keep the number of cattle in the experiment witl1in 
the limits of the carrying capacit;v of the available veld, ancl parti
cularly to reduce the number of hatches of calves, the basis herd 
cows were allowed to give three crops of calves (i.e. in l92u, 1927, ancl 
1928), and were clischarged from the experiment in N ovemher, 1928, 
after the last calves had been weaned. The three half-hred batches 
will again each give three hate-he;; of calves so that in all there will 
he nine i-hred hatches and 27 hatc·hes of ¾-bred grades. It is obvious 
that where aceurate records are essential, the number of batches 
must he kept clown if the experirne11t is not to become too unwielclly. 

Heifers of all four breeds are put to the hulls when two years 
to two years and three months olcl. In the case of the European 
breeds this has 1n·ovecl to he quite satisfactory, but in the Africancler 
herd the service figures, as will be shown later, are not 11uite so good. 
However, the experimental programme will not allow for differentia
tion in this respect. Calves are weaned in Xovemher when 9 to ll 
months olcl. 

( li) CrI,LING AXD SELECTION OF BuE1mrNG 8Toc1c 

Among·st the controls no culling or selection of breeding stoek 
takes plaee, for the simple reason that lamsiekte, styfsiekte, and 
poverty have redueed the numbers to sueh an extent, since the start 
of the experiment, that the control herd is not likely to sunive the 
half-bred stage. 

r p to the present, selection of desirable types and culling of 
undesirable animals have been irnpraeticahle in the houemeal groups 
of the first generation, because of the small numbers of heifers in 
each batch. 

"\Vithin the next few years, however, the number of second 
generation heifers ought to he sufficient to allow of extensive selection 
and culling, and this practice will then he continued throughout the 
rluration of the investigation. 

(i) CASTIUTION, XL\IBERING, BRANDIXG, AND CULLING. 

In the past hull calves were eastrated at the age of approximately 
six months. In 1927, however, it was found that several hatch I 
half-bred heifers amongst the European hreecls were in calf to these 
young hulls and hence, since then, hull calves have heen castrated at 
two months of age, with the Burclizzo pincers. The results have 
proved entirely satisfactory. 

Calving, of course, takes plaee in the open, no SJ?ecial 
provision being made to place heavil;\' pregnant cows 111 a 
separate c·amp. Every morning during the calving season when 
the C'attle c·ome in for dosing, the ealves horn over-night are 
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registered against their dams and numbered with an eartag. At 
weaning age eac·h calf's eartag is cheeked against the number of the 
mother and against the registered number in the calf book, and, if 
found corrert, the calf is permanently branded on the off thigh. 
This being done, the calf is transferred from the calf book to the 
herd register. Naturally, all the hulls and ha sis herd cows are also 
numbered and branded. 

At weaning time culling of the young stock takes place. The 
tollies are of no further use in the breeding experiment, and are 
passed into the slaughter test experiment or discharged. 

(j) Box1•:~IEAL FI-:EIHNG. 

All cattle are hrought in from the camps to the homestead daily 
for counting and inspection. All the cattle too are passed through 
the bonemeal dosing crushes, hut the controls which are marked with 
a band of hlue paint round the horns (or by a patch of blue paint 
on the poll in the c·ase of polled cattle) are passed through without 
being dosed. 

'l'he bulls, cows, heifers in calf, arnl lactating cows receive 
5 07.8. of bonemeal ,laily (exc:ept Rundays), "·hilst all growing and 
dr.v stock receive a daily allowance of :{ ozs. The method of dosing 
is very simple and effertive. Leading out of a large collecting kraal 
are two (j(j feet long- wooden crushes running parallel to each other 
and about Hl feet apart (see Fig. 2(i). 'J'he crushes are four feet hig·h 
and two feet two inches wide. The cattle are driven into these 
crushes, and while this is being done, a native stands on the near 
side of the cattle, thus forcing tl1em to pass their heads to the off 
Ride (see Fig. 27). When the crushes are full dosing starts. A native, 
standing on the right side of the animal to he closed, catches hold 
of the left horn with his left hand and slips his right hand between 
the lips and grips the right cheek of the animal. This is sufficient 
to control the head, and to make the animal open its mouth. The 
actual dosing is done by the stockman. He grips the tongue with 
his left hand, the thumb helow and the other four fingers over the 
tongue, pulls it out and turns it to the left. With his right hand he 
takes a spoonful (0 oz. to 5 oz.) of moistened bonemeal from a bucket, 
held by a second native, and places this on the right side of the 
tongue, just in front of its base. lVith the hack of the spoon he 
pushes the mass of honemeal over the base and directly lets go the 
tongue (see Fig. 28). The animal cannot now get rid of the bone
meal and is surP to get its full dose. 

\Vhile the second crush-full is being dosed, the first crush is 
hPing emptied and refillecl, so that at no time need the dosing be 
interrupted. 

Although from the description, dosing may appear to be a com
plicated and difficult procedure, in reality it is ver~~ simple indeed. 
At Armoedsvlakte four natives and one European assistant dm,e from 
200 to 250 head in an hour, with ease. 

Cattle soon become used to being <losed, and it often happens 
that more than one will open its month and partially protrude its 
tongue as soon as it is approached. 
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Calves are not dosed until weaned at 9 months of age. Perhaps 
the most difficult part of bonemeal feeding is to get these youngsters 
used to dosing. Not only will they frequently lie down and refuse to 
pick up their heads or try to jump out of the crush, hut they will 
rntract the tongue so that 'the ope.rator has great <lifficulty in getting 
hol<l of it. However, usually after three weeks' training, they have 
become accustomed to dosing. 

As already mention eel, the bonemeal 1s fed moist. This 
facilitates the filling of the spoon, allows the assistant to gauge the 
correct dose more accurately than with dry bonemeal, makes the 
actual ,losing simpler, and prevents the animals from blowing the 
meal out of their mouths or drawing fine particles into their lungs. 

'''ith honemeal at £8. 1Os. per ton, the cost of honemeal feeding 
works out at 4s. ll¾d. per animal per year, when the ration is 3 oz. 
per day (except 8undays) and 8s. 3¾<l. when the ration is 5 oz.; or 
in round figures: 0s. and 8s. 4d. per animal per year, respectively. 

(k) '\'i'mGIIIXG OF ExrERIMENTAL AxIMALs . 

.All cattle are weighed eyery two months. Since exercise and 
drinking }iaye qmte an appreciable effect upon body weight, the 
cattle,. after heing driven to the homestead, are first dosed, then 
watered, and finally weiglH•1l. 

Calve·s are weighed at hirth, an,l from then onwards, on the 
same days as the other stock. 

(l) OSTEOPIIAGIA OR " PICA " TESTING. 

Although the amounts of bonemeal fed to the different classes 
of stock, are consi<lered sufficient for optimum growth and health, 
ostf'ophagia (" pica " or 1·ravillg for h011f's) does o,·c1u even in the 
bonemeal-fed cattle, especially in pregnant and lactating cows dming 
the 1lry seasons of the year. 

In order to haYe a record of the degree of osteophagia, all cattle 
oYer nine months of age are " tested " every 14 days. 

'fhe method is as follows : -
From a big collecting kraal, batches of six to eight animals are 

passed into a small kraal, in which there are troughs containing, 
sterilized rotten hones. Any animals which pick up and chew one 
of these bones are marked down ai,; " rotten hone cravers " or " had 
craYers," and are passed into another collecting kraal. The cattle 
which 110 not touch the rotten bones are passed into a second small 
kraal, containing sterilized bleached bones or " sweet hones " in 
troughs. Any animals picking up and chewing tl1ese are marked 
down as " sweet hone cravers " or " mild cravers." The animals 
which touch neither rotten nor sweet hones are recorded as " non
cravers. '' 

(111) )lJLiiJXG clXD BGTTERFAT TESTJXG. 

X o records were kept of the milk production nor were butterfat 
tests conducted on the basis herd cows. These constituted such a 
mixed mob of cattle that, apart from determining· the approximate 
average daily yiel1l for the henl, it was not thought worth while to 
take records. 
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X ow,, however, that the first batch of half-bred heifers are 
calving, the imliviclual milk yields and butterfat percentages are to 
he recorded in the case of the Fries and Red Poll herds. 

'rhe method adopted for the 1·econling of the milk yields is not 
perhaps an ideal or very accurate one, but it is the most practical 
under conditions obtaining on a South African ranch, where the 
cows are never stabled and are totally veld fed. 

For the fin,t three months after the hirth of the calf the rows 
are milked twice daily, in the morning and in the evening. In the 
morning, the calves are allowed to suck and strip one half of the 
udder, while the other half is milked for recording purposes. After 
weighing, the milk is given back to the calf, if necessary. In the 
afternoon the process is reversed, the calf being allowed to suck the 
half which had been milked during the morning, while the remain
ing half is again milked and the milk weighed for recording purposes. 

Everv seventh dav the calves are not allowed to suck at all. 
The whol~ udder is miiked, morning and evening, for recording pur
poses and the weighed milk is fed to the calf from a bucket. This 
is done in order to get some idea of the experimental error clue to 
the system of milking. 

From three months old till weaning age at nine months, the 
calves are allowed to suck in the morni-ng -only, one day one-half 
of the udder being given to the calf, wl1ile the other half is milked 
and the milk weighed. The next day the halves are reversed. On 
the sewnth da;v the whole udder is milked and the weight recorded. 
In each case the milk is given back to the calf, if necessary. 

Butterfat tests of each cow arn made on every 7th day and on 
a composite sample of the morning's and evening's milk. The Ger
ber method is employed for this determination. 

The amount of " solids not fat " is also determined hy means of 
Fleischman's formula, viz.: Total solids = ¼ G + 1.2 F + 0.14 
where G is the specific gravity (taken with a (,.luewnne Lactometer) 
and F the pen·entage butterfat as determined a hove. 

(n) DIPPING, Cuxrc, ETC. 

Although the area is comparatively free of tickhorne diseases, 
the veld is heavily infested with the "hontleggecl" tick (Hyalomnw 
aegyptimn) and the blue tick (Boophilus decoloratus). The first 
named is especially trouhlesome. In summer they attark cattle, 
particularly under the tail, hetweeu tlie l1ind legs, in the axillae 
and in the tail switch, and prodm:e small deep-seated abscesses of a 
virulent and chronic nature. 

To combat this affection, all cattle are dipped weekly in an 
arsenical solution, from September until the end of April. 

. The ordinary horse-fly (Hippobo.~ca spp.) also constitutes a 
ventahle pest during the summer months, and it has beeu found that 
b:y adding a gallon of whale oil to the dip, at every clipping, these 
flies are less troublesome to the cattle . 

. As the cattle are passed through the crushes every morning for 
dosmg, they are carefully examined for wounds, tick abscesses, 
ophthalmia, ringworm, etc., and if neeessarv treate!l. The hulls 
are temperatured ever:v day. · 
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In the past no records were kept of the cliuical cases, but since 
the study of the influence of bonemeal feeding upon the incidence of 
<lisease is included in the experimental programme, all cases are now 
carefully recorded. 

B. THE FAR~IS. 
The Lamsiekte Experiment Station eonsists of the two farms, 

" Anuoedsvlakte " and " Biesjiesvlakte," which together cover an 
area of 7,000 morgeu (14,777 acres). Armoedsvlakte is situated 
some five miles west of Yryhurg, in a regiou of dolomite outcrops, 
while Biesjiesvlakte lies some 12½ miles west again of the first farm, 
in a sandveld area. 

1. "A.rmoedst"lakte."-This farm has very shallow soils, vary
ing from three to 24 inches in depth, with au average depth of not 
more than nine inches. Only 20 out of the 7,811 acres are arable. 

The soil surface is broken at short intervals by low, linear out
crops of dolomite, rising a few feet out of the ground and varying, 
from two to 60 yards in width. 

Along these outcropR bushes are plentiful, especially " vaalbos " 
(Tarclionanthus camphoratus), which is evergreen in nature and pro
vides excellent shelter, both against the summer heat and the cold 
winter winds. In between the outcrops, the grass veld is dotted all 
over with " rosyntjie hos " (G1·ewia cana). 'l'hese bushes are 
deciduous perennials, which, due to wind erosion, grow on little 
hillocks, some eight to 18 inches higher than the surrounding veld. 
Both the vaalbos and rnsyntjie-bos are said to be eaten hy eattle, 
but this has never been obsened on Armoedsvlakte. 

The veld consists of " sweet " grasses with the exception of 
such .!lenera as Themeda, Heteropogon, Andropogon, Cymbopogon, 
etc. The grass colonization is poor; the individual grass tufts are 
of good size and firmly rooted, and a fair percentage of the grasses 
are bi- or perennials. 

In spring, after the first rains, tlie veld is not quite as quick 
in shooting as on Biesjiesvlakte, hut it is Yery resistant to drought, 
and1 to tramping out hy stock. This last fact is evidenced by the 
observation that, although the farm has been heavily stocked for 
the last 15 years, no signs of veld deterioration are as yet visible. 

To summarize, Armoedsvlakte may be called a " late, warm, 
hard-veld farm.'' 
. 2. " lliesjiesdakte."-This farm is 3,300 morgen (6,966 acres) 
m extent and differs greatly from Armoedsvlakte in very many 
respects. 

It is situated in soft sand country; has moderately deep soils, 
with only occasional " .Tonas !dip " outcrops on the higher parts of 
the farm. A " vlei " runs right through the fal'ln, and, dotted 
O~'er the veld, ate a number of small " pans " which, in olden 
tnnes, were practically full of water for the greater part of the year, 
and afforded good duck shooting; but which nowadays, seldom hold 
water for more than a few clays during the rainy season. 

?-'he farm is, with the exC'eption of a few "rosyntjiebos," quite 
dev<?1d of hush and appears hare and windswept, affording no pro
tection whatever to stoek. 
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The veld is sweet, more so thau on Armoeclsvlakte, but the grass 
colonization is more sparse and the individual tufts are smaller and 
but poorly rooted. The majority of the grasses are annuals. 

The veld is very responsive to rains in spring, shooting up several 
inches per week, but it is very 8Usceptihle to drought. 

As may he expected from the nature of the soil, the veld is 
easily tramped out by stock, and great care has to he exercised 
continually in this respect, to prevent permanent velcl deterioration. 

Compared with Arrnoedsvlakte, Biesjiesvlakte may be said to be 
an " early, cold, soft-veld farm." 

(a) SToCI( CAMI'S, BuLL C.u.u•s, P.rnnocKs, ETC. 

Both farms are fully fenced. 
Armoedsvlakte is divided into seven stock camp8, varying in 

size from 200 to 800 morgen. Besides these there are five bull 
camps, four paddocks, and a number of experimental grass all(l graz
ing plots. 

Although the outlying camps are at least three miles from the 
homestead, the cattle are brought in every day for inspection and 
bonemeal closing. This is possible, because the veld is tenacious and 
not easily tramped out. 

Biesjiesvlakte is divided into four, approximately equal, camps 
of about 800 morgen each. Due, however, to the "soft " nature 
of the vel<l, it has· been found necessary to erect crushes in the out
lying· camps, and dose the cattle a"·ay from the homestead, in order 
to prevent veld deterioration. 

The camps on Biesjiesvlakte are without doubt too large, but 
the question of how big or how small camps should be, in order to 
obtain maximum results from grazing by cattle, is one of such 
importance that it warrants fuller discussion. The problem of 
" good range management " is without doubt of quite as much 
importance to successful ranching as " good animal management," 
and hence it is proposed to discuss this question in some detail else
where. 

( b) H01.'ATION 01'' (:hUZIXG. 

Becau8e of the widely different nature of the pasture on the two 
farms, it has been the practice, up to the end of 1928, to interchange 
the cattle on the two farms, every two months, in order to equalize 
grazing conditions as mueh as possible. This, however, has perforce 
been stopped, because the Fries and Red Poll cows of the first 
generation are now being submitted to milk recording-. The neces
sary facilities for this procedure (milk sheds, calf paddocks, 
laboratory equipment, la hour, etc.; are only available at Armoeds
vlakte, and hence the Fries and Red Poll herds will remain there, 
while the Africander and Sussex herds will be kept at Biesj.iesvlakte. 

On both farms too the cattle are moved from one camp to another 
according to the season of the year, the condition of the pasture, the 
presence or absence of poisonous plants, etc. 

Experience has shown that certain t:amps are g·ood summer 
camps, and that others are better winter camps. 'l'hus, e.g., the better 
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sheltered camps are used for the cows and calves in winter. At 
certain times each year one or two camps become dangerous to stock, 
because of poisonous plants. The worst of these is " slangkop " 
( C rginea spp.), but although the farms have been cleared of this 
plant, other as yet unknown plant poisons have been responsible for 
deaths amongst the stock in a few of the camps during definite 
periods of the year. Hence, during these periods the cattle are 
remove(l to " healthy " camps. 

The question of systematic camp rotation ah;o forms part of the 
general problem of good range management, and will he discussed 
more fully elsewhere. 

(c) "\L.\TER SrrPLY. 

That for general health a plentiful and clean water supply 
should always he within easy reach of the cattle, is a well established 
principle in animal management. Under climatic and pastoral con
ditions, such as those prevalent in Bec-huanaland, where shade tem
peratures go up to 105° F. and over, and ,vhere tl1e pasture is dry 
for at least seven months in the year, a good and plentiful water 
supply is of vital importance. 

As no surface water is available, the necessary supplies are 
obtained from boreholes, either by the aid of windmills (see Fig. 29) 
or small oil engines. 

However, there are times, especially in early summer, when 
there is little or no wind. Hence allowance must be made for 
sufficient water storage. 

On both farms all the camp,; are supplied with reservoirs of a 
minimum capacity of 10,000 gallons, and spacious concrete or stone 
drinking troughs (Fig. 29). 

(d) KRA.\LS, CRrsrrns, Drrs, ST.\BLES, ETC. 

On each farm, near the homestead, there are large wooden kraals, 
subdivided for sorting purposes into a sufficient number of smaller 
kraals. As part of the kraal system, there are the double dosing 
crushes, leading from one hig collection kraal to a second collection 
kraal; the cattle dip also forms part of the kraals to facilitate the 
handling of the cattle. 

At Armoedsvlakte, new milking sheds, sick boxes and bull boxes 
are to he erected shortly. In the meantime the milking is done in 
lean-to stables which were formerly used for experimental purposes. 

At Biesjiesvlakte new stables, making provision for bull and 
sick boxes, have been completed. 

A ver:r commodious and fully equipped laboratory was huilt at 
Armoedsvlakte, for purposes of larnsiekte research, and is now avail
able for laboratory ,vork in connection with the experiment. 

The Station is also supplied with a complete set of meteorological 
instruments. 

C. EXPERUfEN'l'AL RECORDS. 
The following experimental records are kept : -

1. The H ercl Hook.-A loose-leaf ledger, giving on the left-hand 
page full particulars of the breeding stock, and on the 
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right-hand page full particulars of the progeny of each 
cow. 

2. The Stock Book.-In which each animal has a separate 
page, bearing the number of the animal, on which full 
particulars are recorded as to date of birth, number of 
sire, number of <lam, dates of preventive inoculations, 
dates and diagnoses of diseased conditions, etc. 

3. A Bull Register.-Containing name, experimental number, 
breed number, and full pedigree of each hull, together 
with name of breeder, etc. 

4. A. Service Register.-Giving particulars of service dates of 
each cow, which bull was used, whether served once or 
twice on any one date, etc. 

5. A Calf Book.-Uiving date of birth, weight at birth, 
colour and distinguishing marks, sex, number of dam, 
etc. 

6. A ffeight Book.-Giving the results of the bi-monthly 
weighings. 

7. A Pica Book.-Giving the results of the fortnightly pica 
tests. 

8. A. Clinical Case Book.-In which full particulars are kept 
of all clinical cases amongst the experimental animals. 

9. A Mill.· Record Book.-Giving the daily, weekly, and 
monthly milk yields of each cow. 

10. A. B11tterfat Test Register.-Giving the results of the 
weekly butterfat tests on the milk of each cow, and also 
of the tests for " solids not fat." 

II. A Jleteorological Register.-Giving the results of the daily 
meteorological readings. 

Duplicate copieR of the data obtained are forwarded monthly to 
the Experiment Records Office of the Division at Onderstepoort, 
and here comparative graphs and charts are compiled for each herd, 
so that the experimental results are always kept up to date for 
purposes of reference. 

VI, EXPERIMENTAL RESULTS. 

As already stated, the investigation was begun on the 18th 
}larch, 1925. The present Progress Report covers the period from 
that date up to 30th ,June, 1928. During this period the Basis Herd 
Cows have given birth to three batches of first generation calves and 
the first batch of half-bred heifers have been put to the bull. 

It is quite evident that, as yet, little can be said about certain 
of the items on the experimental programme, but the data so far 
obtained are sufficient to warrant definite opinions to he expressed 
with regard to some points, and to allow of tentative opinions to be 
formulated with regard to others. 

A. BREEDING UESULTS. 
(a) FERTILITY. 

(}'or detailed figmes in this connection see table No. 1.) 
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GR.\_N_n_'_r _o_TA_L_F_O_R_ A_r_.1_.-H-- E _R_ D_g-.-.-. -•• - .- .-.-.-.-i-.1·2--5- r,1;, 78 · 0 222 203 ,,2 2 ,0 ·4 66·3 , 68 · 4 31 7 3 7 1 3 I 3 9 1 1 1 1 4 202 47 5 42_ 85 __ 19 -28 H 1~ 192 45·2 
______________ _______ -_ .. _- _---_::::::::_-~'----~ =----~.~ =--- ----- ·--- -=~ ----.-=-,------~---~ ==-,- .~ ~ ----=-="'""'--= ~ --- --.a.=-----==-

111 the colunn1 H Nu1n1Jrr of ha lf-bred calves l lO!'l1 ,·• ~ornc figurea ;1!'<' g-iYcn in liraekets (e.g., for J:1--.riesland Hl :26 and 1927, HeU Poll 1926 and 1927, and Sussex 1927 ca.Ives). These flguri'~ coiTesparnl t') Uw 111unbcrs given irt Table Nol, ,vhi ,.. h s::::: r vr.; t,o show t!1:1 
J'ertility of the Basis Herd Cows. However, some of tlte ca lves were l.,nrn elem!. The figures not in brackets, given in tlw aLorn colunrn , denote the number of calves which were born alive in the experiment. All percentages arc calculated on this figure. 
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Fertility, as far as the present experiment is concerned, must be 
considered from two aspects : -

l. The influence of bonemeal on fertility. 
2. The influence of improved blood (Africancler, Fries, Reel 

Poll, Sussex), upon fertility, under a system of grading 
up native cows receiving a corrected mineral diet. 

(1) The Influence of Bonemeal upon Fertility. 
The available data show that fertility is marlwdly higher in 

lwnemeal-fed cou•s than in the control cows receirin_r; no bonemeal. 
Over the period 18.3.25 to 30.G.28, the proportion of actual to 

possible number of calves (reckoning one calf to one cow per annum) 
works out at 87.3 per cent. for honemeal-fed cows and 56.5 per cent. 
for the control cows. The figures are given in Table No. 3 :-

TABLE Ko. 3. 

Bonemeal i Control 
Cows. Cows. 

Actual number of calves born in 1926, 1927, and 1928 ........... . 349 82 

Possible number of calves in 1926, 1927, and 1928 ............... . 400 145 

Percentage of actual to possible number of calves born in 1926, 1927, 
and 1928 ............................................... . 87·3 56·5 

A closer study of the experimental data shows that, while the 
calving percentages of the bonemeal-fed cattle for the years 1926, 
1927, and 1928 remained well over 80, those of the control cows fell 
from 59.7 per cent. to 51.6 per cent. The figures are given in 
table Ko. 4 :--

T.-1.nLE Xo. 4. 

Percentage of cows which calved in 1926 ....................... . 

Percentage of cows which calved in 1927 ....................... . 

Percentage of cows which calved in 1928 ....................... . 

Bonemeal Control 
Cows. Cows. 

82·6 

92·9 

86· l 

59·7 

55·8 

51·6 

Table Ko. 5 further shows that, whereas the honemeal-fed cows 
bred regularly, the control cows bred 1,•ery frregularly. 

Amongst the bonemeal-fed cows which remained m the 
experiment throughout the three years, (i(i. l per cellt. gave birth to 
three calves in the three years, whereas of the control cows which 
remained in the experiment for the same period, not a single one 
calved three times. 
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Some cows were in the experiment for only two yearn and others 
again for only one. In these cases the maximum number of calvings 
were, naturally, two and one respectively. A full record of the 
number of c.:alvings of all cows in the experiment is given in table 
No. 1, but some of the more striking figures have been repeated in 
table No. 5 :-

'l1AnLE No. 5. 

' Bonemeal Control 
Cows. Cows. 

Number of cows which gave birth to three calves in three years .... 
Number of cows which could have had three calves in three years .. 
Percentage of cows which had three calves in three years ......... . 

Number of cows which had two calves in two years ............. . 
Number of cows which could have had two calves in two years ... . 
Percentage of cows which had two calves in two years ........... . 

Number of cows which had one calf in one year ................. . 
Xumber of cows which could have had one calf in one year ....... . 
Percentage of cows which had one calf in one year .............. . 

72 
109 

66·1 

26 
30 

86·7 

10 
13 

76·9 

0 
20 

0 

5 
·21 

23·8 

25 
43 

58·1 

The figures may also be given, perhaps in a more instructive 
form, in the following way: -

(a) Of the 109 bonemeal-feel cows which were in thf' experiment 
for three seasons : -

72 or G/Ll per cent. gave 3 calves in 3 years. 
31 or 28.4 per cent. gave 2 calves in 3 years. 

G or 5.5 per cent. gave 1 calf in 3 years. 
Of the 20 control cows which were in the expPriment for three 

Reasons:-
0 or O per rent. gave 3 calves in ;{ years. 

13 or G5 per cent. gave 2 calves in 3 years. 
7 or 35 per cent. gave 1 calf in 3 years. 

(b) Of the 30 bonemeal-feel cows which were in the experiment 
for two seasons : -

26 or SG. 7 per cent. g·ave 2 calves in 2 years. 
3 or 10 per cent. gave 1 calf in 2 years. 
1 or 3.3 per cent. g·ave O calf in 2 years. 

Of the 21 control cows which were in the experiment for two 
seasons:-

5 or 23.8 per cent. gave 2 calves in 2 years. 
14 or 6G. 7 per cent. gave 1 ralf in 2 years. 

2 or 9.5 per cent. gave O calf in 2 years. 
(c) Of the 13 bonemeal-feel cows which were in the experiment 

for one season only: -
10 or 76.9 per cent. gave 1 calf in 1 year. 

3 or 23.1 per cent. gave O calf in 1 yenr. 
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Of the 43 control cows which were in the experiment for one 
season:-

25 or 58.1 per cent. gave 1 calf in 1 year. 
18 or 41.9 per cent. gave O calf in 1 year. 

If, finally, we glance at graph No. 1, which gives cun-es of the 
bi-monthly weights of bonemeal and control cows, over the period 
under review, it will be seen that while the curve for the bonemeal 
cows shows a definite upward tendency, the control weight curve 
shows a downward tendency. 

'H . lhac~ual. loss ii~ condition and boc~y weig:ht, and iucre~sing 
irregulanty rn breedrng, seem to be associated with the progress1vel:v 
lower fertility 'in the control cows. 

Reviewing the breeding seasons 192G, 1927, and 1928, it would 
appear that during the 1926 season the control cows, which were then 
in fairly good comlition, had a sufiicient mineral resene to produc·e 
quite a good calf crop. However, while these calves ,rnre being
suckled, the drain on phosphates, through the milk, was so great that 
many of the cows were unable to breed the next year. These cows 
apparently did not possess the minimum phosphorus reserve necessary 
for breeding and hence skipped a year. 

During the next season (1927), these cows may or may not have 
been ahle to build up their mineral reserve to the minimum mineral 
requirement for breeding. Those cows that were able to do so 
probably did breed in 1928, but the greater number apparently needed 
more than one year in which to recover. Hence these latter, together 
with practically all the control cows which gave calves two years in 
succession, failed to breed in 1928. 

Since the available phosphorus in the pasture is far below the 
requirement of breeding stock, the result of successive calvings would 
seem to be a gradual reduction of the mineral reserves of the body 
which, in turn, will manifest itself either in the form of a deficiency 
disease, or in temporary, if not permanent, sterility. 

(2) The Influence of I mproi·ed Blood itpon Fertility, under a S.1Jstem 
of Upgradinr;, on a Corrected Jlineral Diet. 

'l'ahle :N" o. G gives the available data:-

Percentage of cows which calved 
in 1926 .................... 

Percentage of cows which calved 
in 1927 ..................... 

Percentage of cows which calved 
in 1928 .................... 

Percentage of cows which calved 
in 1926, 1927, and 1928 ...... 

TABLE No. G. 

I Africander. 

!~:z.-1 <:r~1.· 
I 

----

82·9 83·3 

97·0 42·9 

79·0 33·3 

86·6 60·5 
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Friesland. Red Poll. Sus~ex. 

----~-----

Bone-I Con- Bone- Oon
meal. trol. meal. trol. 

---------

96·9 69·2 78·4 26·7 

91·9 61·5 91 ·7 66·7 

87·1 55·6 90·0 42·9 

92·0 62·8 86·4 44·1 
I 

Bone- Oon
meal. trol. 

----

76·5 56·~ 

91 ·2 53·8 

87·5 66•7 

84·0 57·9 

~-----
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It is scarcely warranted to formulate any conclusions about the 
influence of improved blood upon fertility :from the data quoted al,ove. 
The results of many more years of breeding will have to be available, 
before anything like relia hle deductions can be dnnYn. There is a 
further difficulty in interpreting the above data, and that is that no 
service register was kept during the years 1920, 1927, and 1928, and 
hence it is imµossihle to estimate in how far the fertility of the 
individual bulls which were used influenced the results obtained. 

(b) EARLY MATURITY. 

In considering the influence of bonemeal feeding on early 
maturity, we must take into account:-

1. The influence of bonemeal feeding on the sexual maturity of 
the breeding stock. 

2. The influence of bonemeal feeding on the body maturity. 
It is evident that under each of these heading:,; a comparative 

study of the four herds would he necessary. 
(1) The Influence of Bonemeal Feeding on the Seamal Maturity 

of IJJ'eeding Stock. 
For the purpose of collecting data in connection with the above 

question, the Basis Herd cows were unsuitable as nothing accurate 
was known of the ages of these animals, nor of their histories, prior 
to the beginning of the experiment. 

The data so far available are limited to the senice figures of 
the first batch of half-bred heifers which were put to the hulls from 
the 20th of February to the 20th of )fay, 1928. 

'l'AJ!LE XO. 7. 

I I 
African<ler. Friesland. I 

·- I 

Bone-I Cun- Bone- Con- I meal. trol. meal. trol. 

Total half-bred batch I heifers (i 7 (4) 11 I: (6) , 
Number of half-bred batch I 

heifers served ............... 5 3 11 
i --

Number of half-bred batch I -91-3 I heifers in calf on the 31/12/28 5 3 
I 

Red Poll. Sussex. 

----------

Bone- Con- Bone- / Con
meal. trol. meal. trol. 

!l 5 (i 4 

!l 4 6 4 

7 4 
6 I 4 

BPfore discussing the above table, a few points should be 
emphasized: -

(a) The ahove table gives the service results of heifers put to 
the hull at an age of 2 years and 3 months. It is quite probable, 
in fact it is quite certain, that many of the heifprs ,rnuld have 
<"Onceived much earlier in life if thev had heen allowed to do so. 
1T ence, the above data do not indicate the exact age at which the 
heifers became sexually mature. The table merely gives a com
parative idea of the sexual maturity, expressed in number of services 
and conceptions, at the age of 2 to 2¼ years. 
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(u) The low figures in the Afrieander oontrol column are 
ineorreet in so far that :3 out of the 4 heifers which did not breed 
lost their dams within five m,onths after birth. As a result of this 
they became stunted in their growth and should not be considered 
in the interpretation of these figures. The same applies to one of 
the Fries control heifers. 

The corrected figures, for purposes of comparison, are given 111 

brackets. 
(c) The bulls used were aetive and never failed to cover a 

heifer when in season. 'l'he bull factor may thus he considered as 
equal for the four herds. 

/Jiscussion.-The figures quoted refer to so small a number of 
animals that it is unwise to draw any conclusions from them. The 
figures seem to indicate a slight beneficial effect of bonemeal feeding 
on the sexual maturity of animals at the age of 2(i months. The 
respective figures for the bonemeal and control groups work out as 
follows:-

Total X o. of heifers .. . 
No. of heifers served .. . 
No. of heifers in calf .. . 
Per cent. heifers served 
Per cent. heifers in calf 

Bonemeal. 
32 

Control. 

31 
27 
%.9 per cent. 
84.4 per rent. 

ID 
17 
1.J 
8f).5 per cent. 
73.7 per cent. 

As to the effect of breed upon sexual maturity, the table tends 
to show that there is no appreciable difference between the four 
herds. 

Yery careful observations throughout the lives of the heifers, 
and especially during their hreeding season, tend to show that the 
Africander gr;ides reach sexual maturity later in life than do the 
Fries, Red Poll and Sussex grades. Of the imported breed grades, 
many bonemeal heifers were observed to be on heat at just over one 
year old, while of the indigenous breed grades, the heifers appeared 
to be only just fit for breeding at 26 months of age. 

In time it is hoped to obtain sufficient data as to the influence 
of breed on sexual maturity, hut since, in the present investigation, 
heifers are to be served at the age of 2 to 2l years, a special 
experimPnt will be necessary to determine the influence of bone
meal feeding upon the exact age of sexual maturity. 

(2) The lnffoence of IJone,neal Peedin.<) on Body Jlaturity. 
This will be fully dealt with later on in this report when the 

influence of bonemeal 
0

feeding upon growth, increase in body weight, 
skeletal development, etc., is discussed. 

(c) 'L11rn INFLUENCE OF lloNE)fEAL FEEDING rPON THE l{i,:TirnTION ()I,' 

CoNSTITFl'IONAL VIGOUR IN GILUJES OF Il1P1wv1m B1n:1ms. 
As pointed out earlier in this article, experienl'e has shown 

that where superior types are used to grade up natiYe stock on 
mineral deficient pastures, the increa'Sed rate of growth and repro
duction of the grades eannot he supported by the deficient pasture 
and, as a result, the constitutional Yigour of the grades breaks down. 
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It is one of the main objects of the pretient investig·ation to 
ascertain whether the correction of the mineral deficieney in the 
pasture will result i.n the retention of unimpaired bod,\' vigour in 
grades throughout the prncess of grading up. 

The very fact that within 3} :vears, 66.:J per cent. of the control 
basis herd cows and 22.2 per cent. of the first generation control 
calves have died, as compared with 8.9 per cent. and 3.8 per cent. 
respectively in the bonemeal cattle, is sufficient proof that bonemeal 
feeding has a remarkable effect upon constitutional vigour. 

A casual comparison of bonemeal and control grades of ef1ual ages 
is sufficient to impress the fart that the former are "true to type," 
whereas the latter are "off type." 

The bonemeal grades are of good size for their age, are deep 
and wide of body, not too high on the legs, and of very µ:ood hone. 

The control grades, on the other hand, are leggy, narrow and 
undeep of body, small for their age, and lack " snbHtance" in their 
hony skeleton. 

The control portion of the breeding experiment is doomed to an 
early end. Already 79 out of the 92 original control basis herd cows 
have either died or been discharged from the experiment; and of 
all the first generation control heifers, only 25 remain. 'l'his seems 
sufficient prnof that on phosphorus deficient pastures, such as those of 
Hechuanaland, the grading· up of native stock, without correcting 
the mineral diet, is hound to fail. 

\Yhether the present constitutional excellence of the bonemeal 
grades will be retained in the second, third and fourth generations 
of g-rades remains to be seen. However, there is every reason to be 
optimistic in this respect. 

(ll) SEX QI,' FIRST 0-ENERATION CALVES. 

BPfore passing on to the result of the dietetic part of the 
experiments, it is of interest to compare the proportion of bull calves 
and heifer calves, not only in the bonemeal and control groups, hut 
also in the different herds. 

(1) Percentage of Hull Calcves and Heifers in the Bonemeal and 
Control Groups. 

From Table No. 8, it will be seen that of the total number of 
344 half-bre<l bonemeal calves horn, 17 4 were males and 170 were 
females. This show>:S a slight excess of males over females. In the 
control group there is a much more marked predominance of males, 
the figures being 48 hull calves and 33 heifers. 

TAJ3LE X o. 8. 

Total Number 
of Half-bred 

Calves. 

Number of 
Bull Calves. 

Percentage of Number of 
Bull Calves. Ht'ifer Calves. 

--------- ______ ,_, ______ -------- ------

Bonemeal: Totals ..... . 

Control: Totals ........ . 

344 

81 

174 

48 

50·6 

59·3 

-------- ----·-------------------
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(2) Percentage of Hull Calves and Jle1/ers in the Four llerds. 
Table Xo. 9 gives the numbers and percentages of half bred 

male and female calves, in each of the four grade herds. 
The interesting point which is revealed by a study of this table 

i,, that, whereas in the Fries, Red Poll and Sussex grades (i.e. grades 
of imported breeds) there is a tendency to a preponderance of males 
over females, in the Africander grades (i.e. grades of an indigenous 
hreed) the opposite appears to be the case. 

'l'crnLE :Ko. 9. 

Africander. Friesland. Red Poll. Sussex. 

Bone• Con- Bone-I Con- Rone-
I 

Con- Bone- Con-
meal. trol. meal. trol. meal. trol. meal. trol. 

I 

---------------------
Number of bull calves born .... 36 11 47 11 44 11 47 15 

Number of heifer calves born ... 48 12 43 10 43 4 36 7 

Percentage of bull calves born .. 46·5147·8 52·2 52·4 50·6 73•,'J 56·6 68·2 

This preponderance of heifers over bull calves might have been 
accounted for as the result of a particularly large number of heifers 
born during auy one of the three seasons under review. This, how
ever, is not borne out by the figures given in Table No. 10, in which 
details are given of the calving percentages of each breed for each 
of the three years. 

T.rnu: Xo. 10. 
-

1926. 1927. 1928. 

-
Bone- Con- Bone- Con- Bone- Con-
meal. trol. meal. trol. meal. trol. 

---------------
Number of Africa.nder bull calves ........... , 15 7 12 4 9 0 

Percentage of Africa.nder bull ca.Ives .......... 51·7 46·7 37·5 66·7 39·1 0 

Number of Africander heifers ................ 14 8 20 2 14 2 

In conclusion, it would appear that there is a te111lency for males 
to predominate in the grade~ of the Fries, Red Poll and Sussex 
breeds and for females to predominate in the Africancler grades. 

Amongst the grades of the imported breeds the inclination to 
male prep01ulerance is most marked in the control gToups, ,Yhile the 
tendency to female dominance in the Africander (irnligenous breed) 
gTades is most marked in the bonemeal groups. 
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H. FEEDING- RESULT'S. 

(a) THE INI•'U.;ENCE OF BoNEl\IEAL FEEDING ON THE BrnTH AND 

WEANING WEIGHTS OF CALVES. 

Table No. 11 gives ihe birth an<l weaning weig·hts of the first 
generation calves of each of the grade herds. Taking the bonemeal 
and control groups of calves, irrespective of herds, the averag·e 
birtl~ weight of a bonemeal calf works out at llS.8 lbs. and that of a 
control calf at G8.l lbs. 

From the above figures it seems justified to condude that bone
meal feeding has no influence upon the birth weight of calves. 

It might be thought that, as the phosphorus reserve of the body of 
a control cow gradually becomes smaller and smaller, less phosphorus 
would be available for the development of successive foetuses and 
that, as a consequence of this, the birth "·eight of the calves would 
decrease in proport10n to the lessening phosphorus amounts available. 
However, it would seem that nature has made provision to prevent 
the birth of weaklings, as far as mineral constituents of the body 
are concerned. It would appear that unless a control row has a 
phosphorus reserve sufficient for the full development of the foetus, 
she either does not come into season at all, or iloes not conceive. In 
any ease, she does not breed. 

Bonemeal, therefore, influences fertility but not the lifrth iceight. 
Bonemeal-fed and control calves start life ou an equal basis. 

Nature, however, goes a step further. In order to ensure for each 
calf as good a start in life as possible, she has provided that the 
quality of tlie milk of the mother is not affected by phosphorus 
deficiency in the ration of the cow. 

It has been shown chemically that qualitatively, there is no 
difference in the mineral composition of the milk of bonemeal-fed 
and control cows grazing on phosphorus deficient pastures. 

H nature could also have ensured an equal milk yield for both 
bonemeal all(l control cows, the calves, up to weaning age at any 
rate, ,rnuld have developed equally well. 

'fhis, however, is not the case and, as a result of the smaller 
milk yield (and consequently of the smaller total amount of phos
pl101·us) of the control cows, there is a marked difference in averng·e 
"·eights of the hrn groups at weaning time. 

The average weight of the bonemeal calves was 409 lb. at 
weaning age (about 9 months) and for the control calves 351 lb. 

If next we compare the average weights of the calves of the 
different herds, we find that the grades of the imported breeds weigh 
considerably more at birth than do the Africander (indigenous) 
grades. The figures are:-

(a) Africander . . . . .. 
(b) Fries .......... .. 
(c) Hed Poll 
(d) Sussex . .. . .. . .. 

llonemeal Cali-es. Control Calves. 
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G4.0 lb. 
71. 7 lb. 
G9.2 lh. 
70.4 lb. 

GG. 7 lb. 
71. 7 lh. 
G7.~ lh. 
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Born in. Supplementary 

I 
Ration. 

1!)2(i. ... Bonemeal. ......... 

Control .....•..•.•. 

1927 .... Bonemeal. ......... 

Control ..•...••.... 

1928 .... Bonemeal. ......... 

Control ........•..• 

1926-28. Bonemeal. ......... 

Control ....••...•.• \ 

Africander. I 
! 

At I At 
Birth. Weaning. 

- 433 

- 378 

65·6 393 

69·5 348 

62·5 375 

64·0 280 

(i4·0 400 

I (j6•7 335 
I 

'fABLE No. 11. 

Average Weight of Calves. 

.Friesland. I Red l'oll. 

--- -
At I At 

At At 
Birth. \Veaning. Birth. Weaning. 

- 433 - 375 

- 340 - 357 

69·2 417 73·4 381 

73·6 359 72·6 356 

74·3 436 64·9 387 

69·8 336 62·0 319 

~ 71·7 69·2 381 

71·7 345 I (;7•3 
I 344 

I 

-

Sussex. 

At At 
Birth. Weaning. 

! 

- 422 

- 342 

69·0 424 

66·9 424 

71·7 433 

66·0 378 

70·4 426 

66·5 381 

-------

----- ---
!- -

All Breeds. 

At At 
Birth. Weaning. 

- 415·8 

- 354.3 

69·3 403·8 

70·7 371·8 

li8·4 407·8 

65·5 328·3 

68·8 409·0 

68·1 351·3 

"d 

... 
ti 
<"1 
>-3 
0 
H 
>-3 
~ z 
0 ... 
~ 

~ 

I::: 
H 
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H 
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The fact that the Africander grade calves weigh less at birth 
than do the grade calves of imported breeds may possibly be 
explained as follows : -

Ever since the first colonists found the progenitors of the present 
breed in the possession of the Hoitentots, and probably long before 
that, the Africander cattle have always been " veld animals " and 
have had to live on phosphorus deficient pastures in many parts of 
the country. 

~\.daptation to this limiting factor in the nutrition has produced 
such characteristics as small light bone, light body weight, late 
maturity, etc. 

These points are charaderistie of the breed and possess quite as 
potent au influence on the Africander grades as the bigger bone, 
heavier body weight, earlier maturity, etc., of the imported breeds 
luwe on their grades. 

Although in our experiments this limiting factor has been 
conected, systematic selection and breeding, under the coHect 
nutritional conditions, will probahly have to he cal'I'ied out for man:,
generations before the Africander will reach the level of breeds which 
were developed in areas of phosphorus-rich pm,tures. 

In the first few generations we may expect lluite an appreciable 
difference in body weight, growth, skeletal development, early 
maturity, etc., between the Africander and imported hreed grades. 

However, it is probable that, in time, these differences will 
hecome less arnl less marke<l, until finally the Africander can compete 
in all respects with the i1i1ported breeds. 

Table :So. 11 further· shows that although the difference in 
weight between bonemeal and control calves of each herd at birth is 
at most 4 lb., the difference at weaning time is at least 37 lh. in favour 
of the bonemeal calves. 'l'he biggest diftereuee is uoticf'd in the 
Fries (84 lb.), while the second biggest difference is found in the 
Africamler, in whid1 breed at birth the control calves weighed on 
an average 2.7 lb. more than the bonemeal calves. 

Finally, it is of interest to note that, according to the available 
data, the development of the Africander bonemeal calves appears to 
he quite as fast as that of the Hed Poll cah-es during the first nine 
months of life. 

( b) Tim I~FU.'EXCE oF BoNDIEAL FEmnxG ON URfm·Tn. 
For the study of the influpnce of bonemeal feeding on growth, 

the figures relating to hatch I (192G) half-bre<l grades are the most 
complete and hence the most useful. 

"C nder the previous heading the factors ,d1ich affect the general 
development of bonemeal and control calves up to the time of wean
ing were discussed. In the present section the results of bonemeal 
feeding from weaning onwards, i.e. from the time that the weaners 
become totally dependent upon the natural pasture for their 
sustenance, will be discussell. 

Table No. 12 gives bi-monthly average weights of all the half
bred bonemeal and control calves, irrespective of breed, from six 
months to two years and six months of age. 
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I , 8 I 10 12 
months months months months 

old. old. old. old. 

--------------
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6/7/26. 3/9/26. 3/11/26. 4/1/27. 
I-' 

8 ---------
01 

Half-bred batch I bone-
meal calves ......... 378 420 478 564 

Half-bred batch I control 
calves ............... ,130 368 401 473 --,----

DIFFEREN<'E •••..•. · •••• 48 I 52 11 91 

I , 
= ---,=1---

TABJ.E No. 12. 

14 16 18 
months months months 

old. old. old. 

---------

4/3/27. 5/5/27. 6/7/27. 

---------
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---------

107 llO Ia4 

20 
months 

old. 

----

5/9/27. 

---
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.58.5 
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l/27.I 6/1/28.15/3/28. I 5/5/28. I 5/7/28.15/9/28. 15/11/28. 
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mrn1m1::-G OF CATTLE AND l'IIOSPIIOR{;S ])EI,'ICIENCY. 

As shown in the preceding chapter, the average birth weights of 
bonemeal and control ralves are practically identical. After six 
months, however, there is already a difference of 48 lb. in favour of 
the bonemeal calves. This advantage in hody weight is maintained 
and increased throughout the period under consideration, until at 30 
months old the bonemeal animals weigh 243 lb. or 33.2 per rent. 
more than the controls. 

Bonemeal feeding starts directly after the calves are weaned at 
nine months of age. In this rase, therefore, bonemeal was fed over 
a period of 21 months. The inrrease in the difference in weight 
between bonemeal-fed calves and control calves, whirh was 48 lb. at 
six months arnl 243 lb. at 30 months, was obtained at an approximate 
eost of Ss. 9d. per head, or just about fd. per pound live weight. 
It is quite evident that this extra outlay "·as a very profitable one, 
especially as the quality of bonemeal beef is mud1 better than that 
of control beef and, hence, commands a better price. 

Graph No. 2 gives comparatiYe weight curYes for the bonemeal 
ar1<l l'ontrol groups of half-bred calves, from six months up to ;{() 
months of age. As the calves were only weaned at nine months of 
age, the part of the curYes, July to N oyember, 192G, represents 
weights of calves which were still receiving their mothers' milk. 
Froin NoYember onwards, however, the calves were totally dependent 
upon the natural pasture for their sustenance. 

Table X o. 13 gives for both bonemeal and control calves the 
average percentage increase or decrease in body weight between two 
successive weighings. An increase in body weight is indicated with 
a plus sign and a decrease in weight with a minus sign, in front of 
the percentage values. 

In general, the eurves of graph No. 2 illustrate the ,mme changes 
as the figures given in table No. 12. However, a closer study of the 
cmves, especially in conjunction with a study of the fig·ures given 
in table No. 13. reveals some very interesting points. 

1. It will be noticed that, whereas throughout the winter of 
1926 hoth the bonemeal and control groups developed rapidly in 
weight, in 1927 both groups actually decreased in weight during the 
Rame period of the .vear. 

'l'his is probably to he explained hy the fact that in 192G the 
l'alves still received a certain amount of milk from their dams, and 
that the growth impetus is greater in 6 months old tollies and 
heifers than in the same animals at 18 months of age. This is clearly 
shown in table No. 13 when the percentage increases in weight 
11uring the two periods .Tuly, 192G, to .Tuly, 1927, and ,July, 1927, to 
,July, 1928, are compared. 

2. The first rains fell in October, 1926 (1.10 inches). This was 
sufficient to allow the veld grasses to revive, and it is noticeable how 
both groups of calms reaeted immediately to the improved pasture 
conditions. "\Yhereas the percentage increase in body weight for 
bonemeal and control groups over the period September-November, 
1!)2(i, was i:3.8 and 9.0 respectively, these percentages _jumped to 18 
in both groups oyer the periocl Xovemher, 1926, to .January, 1927. 

3. It "·ill be noticed from table X o. 13 that the hi,,.hest 
percentages of increase in body weig·lits during the seasons 1926 /1927 
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BREEDING OF CATTLE AND PHOSPHORUS DEFICIENCY. 

and 1927 / 1928 occur early in summer during the time of young green 
grass. This holds true for the control as well as for the bonemeal 
animals. 

Theiler, Ureen, and Du Toit (1924) have shown that the highest 
percentage of available P ,05 in pasture is found in the young green 
leaf stage. Hence it appears as if maximum increase in weight 
in cattle is directly associated with a high percentage of available 
P 2 0.; in the veld grasses. 

4. Uraph :So. 2 and table Ko. l;J show that in both the bonemeal 
and control groups increase in weight in 1927 continued up to July 
or mid-winter, while in 1928 the increase in weight stopped in May 
or two months sooner. 

The reason for this, is to be fouml in the difference in quality of 
ihe late summer pasture in the two years under consideration. This 
is a_ point of considerable importance and warrants a fuller dis
cuss10n. 

Graph No. 0 gives the rainfall for the seasons 1926 / 1927 and 
1927 /1928. 

It will he seen that the rainy sea::;on 1926 / 1927 began well with 
near];\· three inches in December, whieh is above the normal for that 
month for Bechuanaland. In ,January only 1.9 inches fell, which 
is rather low, and during February, which usually is the month of 
greatest precipitation, only half an inch was registered. 

:March, 1927, was very wet indeed. 

As a result of the dry (and particularly hot) months of ,January 
and February, 1927, the growth of the veld was badly checked and 
temporarily stopped. The growth after the good December rains 
had been upward growth or haulm growth. "'"Vhen the period of 
drought was 'broken in the middle of ~larch, the pasture again 
started to grow, but now the grass grew, not in an upward direction 
with haulm formation, but in sideward growth with stooling and the 
formation of a large nurn lrnr of soft and short leaves near to the 
ground. 

These leaves never became very fibrous and in autumn dried up 
and became curly. This " stool " or "pod " grass is the best winter 
pasture for cattle and, when abundant, ensures a long growing 
season and a good winter. It was probably on account of this 
condition of the pasture that the weights continued to increase up to 
July, 1927. The 1927 / 1928 rainy season may be described as having 
been a continuous one. The rain which fell in October, November 
r.nd December, although insufficient to make the grass shoot into 
haulms, sufficed for the veld to revive from its winter condition and 
supply fair grazing. This resulted in an appreciable increase in 
weight in• all the cattle. 

"'Yith the plentiful January, February and ~larch rains the 
pasture shot. into haulm and seed and, because of its uninterrupted 
growth, very little low " stool " or " pod " grass was formed. 

As a consequence of this, the cattle did not do so well, although 
i here was actually much more grass than during the previous season. 
The animals started to drop in condition sooner, and did not winter 
nearly as well as in the preceding year. 
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P. J. DU TOIT AKD J. H. R. IIISSCHOP. 

It would appear, therefore, that continuous rainy seasons result 
in very aetive upward growth and com,equently in poor " winter 
veld," whilst a diseontinuous rainy season results in good " stooling " 
and in the production of excellent " winter veld," provided the total 
precipitation is not abnormally low or the periods of drought 
ahnonually long. 

5. The effect of good and had winter veld is also reflected in a 
greater loss of weight during winter in years of had winter veld than 
in years of good veld. 

In 1927 the decrease in weight continued over four mouths (July 
to November); in 1928 it continued over six months (~fay to 
Xovemher). 'l'able No. 14 gives the percentag·es of loss in body 
weig·ht between succeRRive wei!.rhings for the 1!)27 and H)28 "·inter 
seasons. 

TAHLE Xo. H. 

1927. 1928. 

Total Total 
per- per-

July- Sept.- centage 
Sept. )fov. loss 

:Mav- July- Sept.- centage 
July. Sept. Nov. loss 

over 4 i over 6 
months. I months. 

Half-bred batch I bone- % % % 0/ o;, % % .'O ,O 

meal calves ........ -2·4 -0·8 -a-2 -0·6 -6·5 +0·2 -6·8 
Half-bre-t batch I con-

fr(ll cah·es . ......... -4·4 -1·4 -5·7 -1·1 -7·6 +0·3 -8·4 

-~~-··· -

It is Reen that in the bonemeal and control lots the percentaµ:e 
loss in weight in 1928 was (i.8 and 8.4 respectiwly, while in 1927 
the fignres were 3.2 and 5.7. 

fi. (Jraph No. 2 further hrings out the fact that, during the 
winter months, the bonemeal cattle fall less in body weight than do 
the control cattle. Thus, over the period ,July to Xovemher, 1927, 
the bonemeal cattle lost 24 lb. or 3.2 per cent. of their body weight 
per head, while the control cattle lost on an average !J5 li:i. or 5.7 per 
cent. 

Table No. 14 shows that the same happened in 1928, when the 
average loss in the bonemeal animals was 6.8 per cent. and the 
average loss among the controls 8.4 per cent. 

80 much for the influence of bonemeal feeding on growth, in 
general. 

1Y e must next consider: -
The effect of improved lilood 11pon gro1Cth, under a system of 

bonemeal feeding. 
Again the data of the half-bred batch I eat.tie are the most 

~ornplete, and will be used for this comparative study. 
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Age of Animals in ::\lonths ............ 6 

Date of Weighing ..................... 6/7/26. 

I 

Africander half-bred batch I bonemeal 
calves ............................. 389 

Africander lwlf-bred batch I control calve.• 358 

Friesland half-bred batch I bonemeal 
calves ............................. 389 

Friesland half-bred batch I control calves . . 332 

Red Poll half-bred batch I bonemeal 
calves ............................. I :l:W 

Red Poll half-bred batch I control calves. . I 319 

---

Sussex half-bred batch I bonemeal calves 408 

Sussex half-bred batch I control calves . .... 
I 
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8 

3/9/26. 

---
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372 

---
440 
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---

380 
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---

I 
442 

344 

'fA11u: Ko. 15. 

10 _1_2_,_1_4_ 16 18 

3/11/26. 4/1/27.' 4/3/27. 5/5/27. 6/7/27. 

---------------

471 569 655 704 738 

388 462 535 571 585 

---------------

493 567 661 683 7:l9 
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---------------
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---------------
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20 22 I 24 I 26 
---------
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------------
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P. J. DU TOlT AND J. H. R. llISSCHOP. 

'l'ahle No. 15 gwes the hi-monthly average weight of the bone
meal and control groups of each of the four herds from the age of 
G months up to 2½ years old. 

Let us first consider the bonemeal ,r7ro11ps of the four herds. 
Graph No. 4 gives the weight curves for these groups of animals 
from (; to 30 months old. 

If we study graph Xo. 4 in conjundion with table Ko. 15, we 
see that the Sussex grades are the heaviest at G months old (408 lb.) 
and remain so up to the end of the curve. In fact, they gradually 
draw away from the other her<ls an<l end up at 2½ years of age with 
an average weight of 1,028 lb. Iu hYo years' time, their average 
weight has increased from 408 lb. to 1,028 lb., or 152 per cent. 
(Compare .Figures GO, 61, 63, G4, u5, and G(J.) 

Iu the Sussex, as a true beef breed, this quick growth and rapid 
increase in weight could have been expected. 

From the point of view of early maturity the Red Poll grades 
mig·ht have been expected to l·ome next. Chaph No. 4 shows that at 
(; months old the Red Poll grades weighed on an average only 
32(-i lh., or (i;{ lb. less than the grades of any of the other herds. 
It is difficult to explain this low average weight, especially as the 
average Heel Poll birth weig·ht is quite as high as the average birth 
,Yeig·hts of the grades of the other breeds. 

Studying the Red }Joll cune, we see that it overtakes the 
Africander and Fries curves fairly rapidly and, at 2½ :vears, actually 
lies well aboYe them with an average of 22 lb. more than either 
of these two breeds. This rate of growth is remarkably fast. In 
2 years the average weight increases from 326 lb. to 972 lb., i.e. a 
198 per eent. increase. ( See Figures 51, 52, 54, 55, 5G, and 57.) 

'l'he very low weights at G mouths old and the remarkable rate 
of growth of the Red Poll grades will he discussed in greater detail 
further on in this article. 

'l'he Fries, or true dairy type grades, show a 144 per cent. increase 
in weight in two years, which is the rate which could have been 
expected in dairy stoek, compared with that of dual-purpose and 
beef types. (See fig·ures 40, 41, 42, 43, 4G, 47 and 48.) 

It may be pointed out that, on the Gth .July, 1926, and on the 
5th ,T uly, 1928, the Africander and l◄'ries half-bred grades weighed 
exactly the same. The increase in weig-ht for the Africander is the 
same as that of the Fries, i.e. 144 per cent., in two years, but if we 
follow the two curves carefully we see that throughout their course 
1he Fries has a slight advantage. 

Of the four herds the Africnnder herd is the slowest in growth. 
(See figures 31, 32, 35,3G and 37.) 

A comparison of the rate of growth, as indicated by weig·ht 
records, shows that the bonemeal grades of imported breeds are 
faster in growth and development than bonemeal grades of the 
indigenous breed. The reason for this has heen discussed earlier in 
this paper. 

Urnph Xo. 5 gives the comparative weight nuves for the control 
g1'oups of the four herds. 
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DltEEIHNG OF CATTLE AND PIIOSPIIORt:S DEFICIE~CY. 

It will be noticed that the A.frirander is again the poorest of the 
four herds, the percentage increase being only 99 per cent., notwith
standing the fact that, at the age of 6 months, they weighed on an 
average 2(i lh. more than the grades of any of the other herds. (See 
figures 33, 34, 38 and 39.) 

The Fries shows a percentage increase of 11!.J per cent. (Figures 
44, 45, 49, and 50), the Hed Polls of 141 per cent. (Figures 54, 59, 
and (i0) and the Sussex of 1:32 per cent. (.Figmes u2, 67, all(l 68). 

Here again the gTades of imported hreeds do better than the 
A fricander grades and, as in the bonemeal groups, the Hed Poll 
grades show the greatest percentage increase in weight. 

'fhe figures so far diseussed may, for easy referenee, be tabulated 
as follows : -

Weight batch I at 6 monthR old 

w 

D 

p 

eight batch I at :30 months old 

ifference in Weight ........ ,. 

ercentage increase in weight 

D ifference in weight between 
bonemeal and control at (i 
months .................... 

D ifference in WPight between 
bonemeal and control at 30 
months .................... 

p ercentage difference in weight 
between bonemeal and control 
at 30 months ............... 

---

T.\BLE 16. 

I 

I I 
Afrirander. Friesland. 

I Bone- Con- Bone- Con-
, meal. trol. n1ea~. trol. 

I ---------
It,. lb. It,. Th. 
38() 358 389 332 

()52 712 ()50 727 

563 354 561 395 
% 0/ % o: 

,O lo 
144 99 144 j Jl!J 

It,. lh. 
:ll 57 

240 22:l 

0' 0/ 
'O ,o 

I 
:{3·7 30·7 

Red Poll. Sussex. 

.Bone-1 Con- Bone- Con-
meal. trol~ meal. lrol. 

-----
lb. tt,. lb. lb. 
:126 319 408 312 

!)72 769 1,028 124 

646 450 620 412 
o: % % % /0 

!98 111 152 132 

!ti. lb. 
7 !Hi 

20:i 304 

0/ % lo 
26·4 42·0 

A.s stated above, both bonemeal and control groups of the Hed 
Poll grades show a remarkable rate of growth as compare<l with the 
grades of the other herds. From the figures in table 16 it is ;;een 
that, at six monfhs, there was onlv 7 lh. difference between the 
averag-e weights of bonemeal and coi1trol Red Polls and that at 30 
months this difference had increased to 20:3 lh. 

For the other herds the differences in weight between the bone-
meal and control groups at 2½ years of age are respectively:-

(a) A.fricander 2-!0 lb. or 33.7 per eeut. 
(b) Fries 22-:3 lb. or a0.7 per cent. 
(c) ,Sussex :JO-! lh. or 42.0 per cent. 

Graphs ti, 7, 8, and !) give the weight l'.lll'Ves of the bonemeal 
and control groups, respedivel.r, of each of the four herds. 
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P. J. DU TOIT AND J. H. R. BISSCHOP. 

A study of these graphs reveals interesting differences between 
the four groups. The Red Poll graph immediately arrests the atten
tion because of the fact that the bonemeal and control curves run 
much closer together than in the other graphs. 

The superior growing powers of the Red Poll grades seem to 
have minimized the effect of bonemeal feeding. 

This effect is most marked in the Sussex grades, while in the 
Africander and :Fries grades the effect seems to he more or less 
the same. 

(c) THE INFLUENCE OF HoNEMK\L FEEDINU ON TUE Q-uAN'l'ITY AND 

QL\LITY OF BEEF. 

In the previous section tables and graphs wel'e given to show 
that bonemeal feeding has a remarkable influence on growth and 
increase in weight. The figures quoted referretl to batch I of the 
half-bred grades, inespective of sex. 

As a rule the majority of slaughter stock in South Africa are 
oxen, and hence, to study the effect of bonemeal on the quality 
and quantity of beef, five bonemeal arnl two control tollies were 
selected from eaeh of the four herds (hatc·h I) for a special slaughter 
test. The small number of eontrols was unavoidable on account of 
the reduction in numbers and the unfertility of the control herds. 

Except for the feeding of bonemeal, all the tollies were treated 
alike in every way; the;\- did not rneeive any extra feeding, and were 
dependent on the natural pastul'e exclusively for their sustenance. 

\\"hen selected, the tollies were two years and two months old, 
and it was deciderl uot to slaughtel' them at any clefinite age, but 
to wait until the majority of the bonemeal animals had l'eaehecl an 
average live wei~d1t of approximately 1,200 lb. 

Table 17 gives the ayernge bi-monthly weights of the bonemeal 
and ccmtrol groups of each l1erd from the 1st X ovember, 192G, to 
the 1st Novemher, Hl28, i.e. from the age of six months to 30 months: 

It will he seen from the above table that none of the bonemeal 
oxen had reached the prescribed body weight for slaughtering pur
poses by November, 1928, ancl hence we have to confine the present 
discussion to the increase in weight and growth. The effect of bone
meal u1ion such factors as " dressing perf'entage," quality of the beef, 
etc., will have to he considered at a later <late. 

Sufficient evidence has already been given to prove the bene
ficial effect of bonemeal feeding on growth in general; hence the 
discussion in this section may he limited to a comparative study 
of the effect of im1n·oved blood upon growth and increase in weight, 
under a system of bonemeal feeding. 

Let us ag·ain eompare, first of all, the bonemeal tallies of the four 
herds; gTaph No. 10 gives the comparative weight curves. 

Table No. 18 gives the percentage increase in weight between 
the hi-montl1ly weighings of the bonemeal and control groups of the 
four herds: 
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Africander half-bred batch I bonemeal 
calves ............................. 

Africander half-bred batch I control calves 

Friesland half-bred batch I bonemeal 
calves ............................. 

Friesland half-bred batch I control calves 

Red Poll half-bred batch I bonemeal 
calves ............................. 

Red Poll half-bred batch I control cafres . . 

Sussex half-bred batch I bonemeal calves 

Sussex half-bred batch I control cali•es . .... 

July. 

400 

444 

414 

336 

344 

301 

401 

258 

1926. 

Sept. Nov. 

----

433 479 

460 505 

----

490 545 

372 380 

----
404 514 

362 398 

-----

460 514 

355 417 

TABLE 17 . 

1927. 

Jan. March. May. July. Sept. 

-------------

581 678 726 760 739 

587 647 677 713 683 

------------
604 687 726 798 768 

433 505 .510 562 li,Z2 

------------

(i25 724 785 821 793 

487 575 602 637 60.J 

------------
610 712 753 805 761 

496 571 615 634 59:! 
. 

I 

Nov. Jan. March. 

-------

736 782 942 

681 727 810 

------

7(i2 814 968 

529 577 675 

------
792 820 1,023 

595 623 750 

------

771 816 1,000 

567 I 622 736 

1928. 

May. July. 

------

1,015 1,010 

824 843 

-----

1,028 1,02:1 

713 700 

------

1,099 1,090 

8'!.5 732 

------

1,098 1,045 

750 738 

Sept. 

--

9351 

770 

---

950 

647 I 
---

992 

671 

---

976 

666 

Nov. 

--

909 

730 

--
92G 

594 

--
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659 

---

955 
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>-' ...... 
0 o, 

Africander half-bred batch 
I bonemeal tollies ...... 

Africander half-bred batch 
I control toll ie8 . ........ 

Friesland half-bred batch 
I bonemeal tollies ...... 

Friesland half-bred batch I 
control follies . ......... 

Red Poll half-bred batch 
I bonemeal tollies ...... 

Red Poll half-bred batch I 
control tallies . ......... 

Sussex half-bred batch I 
bonemeal tollies .. _ .... 

Sussex half-bred batch I 
control tollies . ......... 

July-
Sept. 

---

+8·3 

+,1·6 

+18·4 

+10·7 

+17·4 

+20·2 

+14·7 

+37·6 

1926. 

Sept.-
Nov. 

---

+10·6 

+9·8 
---

+ll·2 

+2·2 
---

+27·2 

+9·9 
---

+ll·7 

+17·5 

I 

Nov.- ,Jan.-
Jan. March. 

------

+21·3 +16·7 

+16·2 +10-2 
------

+10·8 +13·7 

+13·9 +16·6 
------

+21·6 +15·8 

+22·4 +18·1 
------

+18·7 +16·7 

+18·9 +15·1 

'l'ABLE 18. 

1927. 

I I 

!\far.- May- July- Sept.-
!\fay. ,July. Sept. Nov. 

----------
I 

+7·1 +4·7 -2·8 ,-0·4 

+4·(i +5·3 -4·2 -0·3 
---------

+5·7 +9·\l -3·8 -0·8 

+1·0 +10·2 -7·1 +1·3 
---------

+8·4 +4·6 -3·4. -0·1 

+4· 7 +5·8 -5·2 -1·5 
----------

+5 · 8 +6·9 -5·5 +1·3 

+7·7 +3·1 -6·6 -4·2 

I 
I : I 

Nov.- ,Jan.-
Jan. March. 

-----

+6·3 +20·5 

+6 · 8 +11·4 
-----

-1-6·8 +18·\l 

+9· 1 +17·0 
-----

+3·6 +24·7 

+4·7 +20·4 
-----

+5·8 +22·5 

+9·7 +18·3 

1928. 

1.far.- May- July- Sept.-
May. July. Sept. Nov. 

---------

+7·7 -0·5 -7·4 -2·8 

+1·7 +2·3 -8·7 -5·2 
---------

+6·2 -0·5 -7·1 -2·6 

+5·6 -1·8 -7·6 -8·2 
--------

+7·4 -0·8 -\l·0 -2·8 

+10·0 -11·3 -8·3 -1·8 
--------

+9·8 -4·8 -6·6 -2·2 

-1·6 -9·8 -1·7 I +1·9 

Percentage 
total 

increase in 
weight, 

July, 1926-
July, 1928. 

127·3 

64·4 

123·4 

76·8 

180·2 

118·9 

138·2 

153·9 

·-·-

"d 

~ 

l::i 
d 
>-l 

~ 
>-l 

> 
',i 
l::i 
~ 

::i:: 

~ 

t::i 
H 
[fl 
[fl 

0 
::i:: 
0 
"d 
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JJREEJHNG OF LI.TTLE .-\XD PIIOSI'IIORC"S DEJ,'ICIENCY • 

.Making a combined study of tables 17 and 18 all(l graph X o. HJ, 
the following points are worthy of note: 

'l'he first point to he emphasized is the wonderful power of 
growth of the Red 1'oll grades (see Figures 61, 64, and 56). At the 
age of five months they weighed 011 an average ;344 lb. or 56 lh. less 
than any other breed. At two years arnl six months the average 
weight is 964 lb., or 9 lh. more than the tollies of the next heaviest 
herd (i.e. Sussex 965 lb.). The increase in weight in the two years 
is, therefore, 180.2 per eent. or 42.0 per cent. more than the next 
best batch (i.e. 8ussex) (Figmes (iO, GJ and 65). 

It will be remembered that, in diseussing tahle Ko. 15 and 
graph No. 4, the low average weig·ht of the bateh I Red Poll 1·alves 
at six mouths of a1.re was remarkecl upon, and that no explanation 
could he given wh:v the Red PollR showed such a very high inerease 
in weight (198 per eeut.) as compared with the other herds (Sussex 
152 per cent. and Fries and Afrieander 144 per eent.). 

·with the further figures of tables X o. 17 and 18 uow available, 
it seems ,iuRtified to attribute the apparPntly vpry slow development 
during t-he first six to nine months of life and thP remarkable impetus 
to growth thereafter 1lefinitel,\· to the influence of Hed Poll blood. 

"\-Vith our JH'PSPut kuowledg·e, it is impossihle to state wh:v the 
six months old HNl Poll grades should he so much lighter in body 
weight than the grades of the other herds at thP same agP; the fad, 
however, that from weaning onwards these animals develop more 
rapidly than any of the other her1ls, is of suffil'ient importanee to be 
emphasized here. ]t is also of intPrest to ascertain whether this 
superior growth impetus manifests itself throughout the period under 
review or, if it is not continuous, at what period or age it is most 
pronounced. 

'l'able X o. 19 gives for the bonemeal eontrol groups of each herd 
the average percentag·e increa,;e or decrease in weight for the four 
periods:-

1. ,July, 192G, to ,July, 1927. 
2. ,July, 1927, to Xovember, l!J27. 
3. November, l!J27, to )Iay, 1928. 
4. )lay, 1928, to Xovember, 1928. 

Periotl No. 1 extends over 12 months (i.e. tollies from six to 18 
months old). During this period, there was a continuous increase 
in weight. The second period covers the winter of 192i. and lasted 
four months. It ,;hows a continuous denease in weight. The third 
period covers the summer of 1927 /28 with a steadv increase in hodv 
weight; and the last period again· represents the ":inter of 1928, an~l 
shows a g-radual loss in weight. 

It was noticed that in 1927 the animals increased in weight 
up to Jul,\', while in 1928 they did so only up to liay. As e...-..::plained 
before, this was due to a very good summer in Hl27 and a very bad 
one in 1928. 

It will he seen from the above table that, during the period 
July, 192G, to .July, 1927, the avernge percentage increase in weight 
of the Red Poll bonemeal grades was much higher than that of the 
bonemeal grades of the othPr three herds. During the period ,July, 
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l'. J. DU TOIT AND J. II. R. BISSCHOP. 

1927, to Xovember, 1927, the loss of weight was well below the average 
loss for the other three herds, and during the third period (S ovember, 
1927, to ~Iay, 1928) the percentage increase in weight was second only 
to that of the Sussex grades. 

Heuce the growth impetus of the Hed Poll grades appears to be 
quite as strong as that of the other herds throughout the period from 
the age of six to the age of 30 months. 

It is, however, much greater than that of the grades of the other 
herds between the ages of six and 18 months. "Tithin this period 
again the power to grow appears to be most pronounced during the 
sprrng months. 

T.rnLE 19. 

Average Average Average Average 
bi-monthly bi-monthly bi-monthly bi-monthly 
increase in decrease in increase in decrease in 

weight, weight, weight, weight, 
July, 1926- ,fuly, 1927- Nov., 1927- l\Iay, 1928-
July, 1927. Nov., 1927. l\Iay, 1928. I .N"ov., 1928. 

% 0/ % I 0/ 
,0 /0 

Africander half-bred batch l bone-
meal tollies ................... +11·5 -1·6 + 11 ·5 -3·6 

Africander half-bred batch 1 con-
trol tollies . ................... +8·3 -2·3 +6·6 -3·9 

Friesland half-bred batch I hone-
meal tollies ................... -111·6 -2·3 +IO·ll -3·4 

Friesland half-bred batch I control 
tallies ....... ................. +9·1 -2·9 +10·6 -5·9 

Red Poll half-bred batch I bone-
meal tollies .......•........... +15·8 -1·8 -11·9 -4·2 

Red Poll half-bred batch I control j 

tallies .. _ - ....•.......•.. • • • • • 1 +13·5 -3·3 +11·7 -7·1 

Sussex half-bred batch I bone-
meal tollies .. _ ................ +12·4 -2·1 +12·7 -4·5 

FJUS8ex half-bred batch I control 
lollies . ...................•... +16·6 -5·4 +10·0 

I 
-4·4 

From g'l'aIJh X o. 10, it "·oul<l appear as if the Africander tollies 
(Figures ;n, 35 and 37) are inferior to the tollies of imported breeds 
in respect of rate of growth and development. Table X o. 18 r,;hows 
that this is not so. The Fries tollies (Figures 40, 42, 4(i, and 48) 
show a total increase in weight of 123.4 per cent., while the African
der tollies show a 127.3 per ceut. increase. 

A comparison between Fries and Africander tollies in this respect 
is, however, not quite fair. In South Africa the Fries breed is 
looked upon as a definite dairy breed, while the A.fricander is being 
developed more and more along beef lines; therefore Africander 
tollies are expected to mature more quickly than tollies of the 1lairy 
type. 
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JI.RJYDING OF CATTLE AND PHOSPHORUS DEFICIENCY. 

TABLE 

-
I Animal 

I 
Date of Date Body Animal. Herd. Ration. when Weight. 1 number. birth. 

meaF-ured. length. 

----
Basis herd cow ........ 1359 Africander ... - Bonemeal. .... 17/3/27 840 141·0 
Half-bred batch I heifer 11'41 

" 
... 

" 
.... 17/3/27 700 132·8 

" " " 
18H 

" 
... 

" 
.... 10/3/28 950 142·7 ---- ----

250 9·9 ----
Basi• herd cow . ........ 1308 Africander . .. - Control ...... 18/3/27 711 1,19·8 
Half-bred batch I heifer 268,1 

" 
... 

" ······ 18/3/27 440 113·3 

" " " 
268-1 

" 
... 

" ······ 10/3/28 625 126·8 --------
185 13·5 

----
Basis herd cow ........ 1801 Africandcr ... - Bonrmeal. ... 18/3/27 1040 153·3 
Half-bred batch I heifer 1850 

" 
... 

" 
.... 18/3/27 706 131 ·5 

" " " 
1850 

" 
... 

" 
.... 10/3/28 965 140·7 ---- ------

259 9·2 
----

Basis herd cow ..... .... 1620 Africander . .. - Control ...... 17/3/27 681 132·3 
Half-bred batch I heifer 1~47 

" 
... 

" ······ 17/3/27 545 121·8 

" " " 
1847 

" 
... 

" ······ 10/3/28 670 125·2 
---- ----

125 3·4 
----

Basis herd cow ........ 1307 Friesland ...• - Bonemeal. ... 17/3/27 9~0 H5·7 
Half-bred hatch I heifer 201:l 

" 
.... 

" 
.... 17/3/27 593 127·5 

" " " 
2013 

" 
.... 

" 
.... 10/3/28 891 H6·3 --------

298 18·6 ----Basis herd cow .... ..... 1295 Friesland .... -· Control ...... 17/3/27 595 133·8 
Ha If-bred batch I heifer 1920 

" 
.... 

" 
...... 17/3/27 461 116·2 

" " " 
1920 

" 
.... 

" 
...... 10/3/28 582 127·3 

---- ----
118 .11 · 1 

----
Basis berd cow ........ 1373 Friesland .... - Bonemeal. ... 17/3/27 12tlS 163·8 
Half-bred hatch I hPifer 190-1 

" 
.... 

" 
.... 17/3/27 691 180·5 

" " " 
190! 

" 
.... 

" 
.... 10/3/28 920 147·5 ---- ----

229 17·0 ----
Bas;,, herd cow . ........ 1354 Friesland .... - Control ...... 17/3/27 712 142·7 
Half-bred batch I to/lie 1978 

" 
.... 

" ······ 17/3/27 642 127·2 

" " " 
1978 

" 
.... 

" ······ 10/3/?8 815 112·0 
---- ----

173 14·8 
----

Basis herd cow ........ 1411 Red Poll .. ,, Bonemeal .... 17/3/27 92tl 144·8 
Half-hred hatch I heifer 2136 

" 
.... 15/1/26 

" 
.... 17/3/27 689 128·2 

" " " 
2136 

" 
.... 

" 
.... 10/3/28 961 1H·2 

---- ----
272 16·0 

------- ----
Basis herd cow ..... .... 12.U Red Poll .... Control ...... 17/3/27 750 150·2 
Half-bred batch T to/lie 2024 

" 
.... 1/2/26 

" 
. ..... 17/3/27 510 118·2 

" " " 
202.J 

" 
.... 

" 
...... 10/3/28 680 138·2 

--------
170 20·0 

----
Basis herd cow ........ 1356 Sussex ....... Bonemeal .... 17/3/27 !165 139·3 
Half-bred batrb 1 heifer 190~ 

" 
....... 24/12/25 

" 
.... 17/3/27 600 125·7 

" " " 
1905 

" 
....... 

" 
.... 10/3/28 1000 H1·5 --------

400 15·8 
----

Busi x herd cou, . ........ 1102 Sussex ....... Control ...... 17/.1/27 75.5 140·8 
Half-bred batch. I to/lie 1975 ,, ....... 14,1/26 

" 
...... 17/3/27 624 124·8 

" " ,, 1975 ,, ....... 
" 

...... 10/S/28 828 138·0 
--------

201 13·!! 
----

Basis herd cow ........ 1480 Sussex ....... Bonemeal.. .. 17/3/27 1'2-1 146·2 
Half-bred hatch 1 heifer 1917 

" ······· 29/12/25 
" 

.... 17/3/27 673 119·8 

" " " 
1917 ,, ....... ,, .... 10/3/28 990 124·2 --------

317 4·4 
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No. 20. 

Height Width Width Width Width 
Body at Depth Wi<lth between between LPngth between Heart Length between 

height. hook- of rhcst. of chest .. hook- thirls. ofcroup. pin- girth. of head. eyes. 
bone8. bones. bones. 

------- ------------------------------
117·0 121·7 65·3 36·0 48·2 41· 7 45·5 17·2 li4·0 -19·3 17·3 
117·3 117·8 60·2 32·0 41·0 :!6•8 50·2 9·3 160·0 48·2 17·2 
130·5 134·1 67·2 37·5 47·7 39·3 50·0 13·8 182·7 51·0 19·5 

-----------------------------------
13·2 16·3 7·0 5·5 6·7 2·5 - 0·2 4·5 22·7 2·8 2·3 

--·--------------------------· ------
123·0 126·7 65·0 29·2 42·2 40·0 48·2 11·3 161·3 51· 7 17·7 

97· 7 102·3 50·8 26·5 29·7 31·0 37·3 7· 7 1-14·6 42·2 15·2 
114·2 108·7 58·7 30·4 36·2 34·5 43·3 9·7 1.51 · 2 47·8 17·8 

---------------------------------
16·5 16·4 7._q l·0 6·5 3·5 6·0 2·0 16·6 5·6 2·6 

----------------------------------
133·0 138·5 65·3 39·2 48·7 -14 ·0 50·2 13·7 179·0 52·8 18·2 
115·0 116·3 57·2 31·2 37·2 :!7·2 4-l·0 10·6 155·0 47·8 15·8 
120·8 136·3 65·2 38·0 43·7 40·0 48·8 12·8 178·5 50·8 17·8 

----------------------------------
1-1·8 20·0 8·0 6·8 6·5 2·8 4·8 2·2 23·5 :l·O 2·0 

--------------------- -------------------
11.1·7 117·8 59·3 30· 7 42·3 39·8 46·,5 10·8 156·2 -50·2 17·0 
107·0 115·6 53·8 30·7 ,35·8 35·0 10·2 8·7 144·8 47·0 15·0 
1U·5 I 122·0 58·2 32·7 39·2 ,36·2 44·3 11·8 154·-J 48·0 17·2 ___ I ___ ---------------------------

7·5 6·4 4·4 2·0 3·4 1·2 4·1 3·1 9·5 1·0 2·2 
---------------------------------

1211·2 130·2 69·2 37·2 50·2 40·0 -111·5 10·8 181 ·7 51·8 18·5 
114·7 116·3 57·8 32·8 37·8 38·0 42·7 10·7 156·2 45·0 16·3 
129·2 131·8 67·5 38·2 45·3 41·2 49·8 14·8 177· 7 47·5 17·3 

---------------------------· ------
14·5 15·5 9·7 5·4 7·5 3·2 7·1 4·1 21·5 2·5 1·0 

-----------------------------------
114·2 123·2 60·2 31·0 46·3 38·2 4,3, 7 18·0 155·0 42·8 17·3 
104·3 109·3 .51· 7 29·0 34·7 34·5 38·2 11·2 141·0 42·0 16·2 
115·,J 121 ·0 56·8 31 ·5 39·0 38·0 42· 7 13· 7 153·8 44·,1 16·3 

------------------------------- ------
11·0 11· 7 5·1 2·5 4·3 3·5 4·5 2·5 12·8 2·3 0·l 

------------------------------------
126·3 128·7 72·0 42·0 53·2 46·3 56·7 14·3 193·0 55·2 20·2 
118·5 120·7 58·2 31·5 41·0 42·0 43·7 12·8 160·0 47·0 16·2 
131·5 135·3 65·5 36·3 48·0 45·7 18·8 14·7 177·2 51·0 17·5 

-----------------------------------
13·0 14·6 7·3 4·8 7·0 3·7 5·1 1·9 17·2 4·0 1·3 

----------------------------------
118· 7 125·0 64·2 33·2 43·8 39·2 48 · ,5 13·2 171·4 47·7 16·0 
113·8 122·5 57 ·.J 33·2 39·8 39·2 42· 7 7·8 152·3 44·8 16·3 
128 ·8 133· 7 63·7 35·3 43·3 42·5 48·2 10·2 164·5 47·0 17 ·0 

------------------------------------
15·0 11·2 6·1 2·1 3·5 3 · ,J 6·,5 2·4 12·2 2·2 1 · 7 

----------------------------------
120·2 1Ul·3 62·2 33·3 ,15·2 41·8 48·0 13·6 170·2 53·0 10·2 
115·7 117·S 57·8 30·7 39·5 38·7 43·3 10·3 155·0 46·8 16·3 
12i·3 130·5 65·5 36·8 ·16·5 42·2 48·8 12·8 178·0 49·0 18·3 

---------------------------------
11·6 12·7 7·7 6·1 7·0 3·5 5·5 2·3 23·0 2·2 2·0 

----------------------------------
122·2 120·3 66·8 28·8 43·2 42·0 47·8 13·3 167· 7 51·2 16·8 
11,~·0 115·8 55·3 26·8 ,36·5 37·0 41·5 8·2 141·0 44·8 16·2 
125·5 128·5 61 ·S 29·-5 11·0 40·2 45·3 10·5 161 · 3 48 ·0 17·5 

----------------------------------
1.3·5 12· 7 6·5 2·7 4 · ,5 3·2 3·8 2·3 20·3 -1·2 1 ·,J 

-------· ----------------------------
125·5 128·8 67·8 47·2 51 · 7 37·7 44·2 13·7 190·5 50·0 18·5 
113·7 117·5 5fl·O 35·2 41·fi 37·5 41·0 10·7 161·0 45·8 16·0 
120·5 130·2 67·2 -12·5 50·0 43·2 48·8 12·2 180·8 48·3 18·0 

-------- ---------------------------
12·8 12· 7 8·2 7·3 8·5 5·7 4·8 1·5 19·8 2·5 2·0 

---------------- -·------------------
120·0 120·8 64·8 33·2 38·,J 38·0 49·2 11·8 lfi7·5 54·0 17·7 
115·2 117·0 58·2 34·2 36·8 37·5 43·0 8·3 157·5 46·7 16·3 
128·3 131·8 65·3 ,34·3 42·0 41·8 46·8 10·5 172·0 -51 · 7 1n-o 

------------------------- ·----------
13· 1 14·8 7· 1 0· l 5·2 4·3 3·8 2·2 14· 05 5·0 !!·1 

---------------------------------
121 ·0 125·8 65·7 -l2·2 48·2 -12·2 53·0 11·2 177·7 53·0 17·2 
112·2 117·2 58·5 35·7 40·2 38·7 43·8 10·0 161·2 46·7 16·7 
124·3 132·3 6!·8 42·2 47·5 44·2 ,19.3 14·7 18:l·5 49·3 18·5 

------------------------------ -------
12·1 15·1 6·3 6·5 7·3 5, 5 5·5 4·7 22·3 2·U 1 ·8 
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JIREEDING OF CATTLE AND PHOSPHORUS DEFICIENCY • 

.As stated hefore, the control groups in the Slaughter Test Experi
ment consisted of onlv two tollies of each herd. .Although the figures 
are given for these ~ontrol groups, the smallness of the number of 
animals precludes any cle<lndions being drawn from them. 

(d) TnE INFL-UENCE OF BoNRMK\L FEEDING ON THE Q"GANTITY AND 

QUALITY OF )lJLK . 

.As yet no figures are available with regard to this question. 
The half-hred hatch I heifers of the Fries and Heel Poll herds are 
calving as this report is being written and accurate records will 
he kept of the milk produced hy them. 

(e) Tim INFLUENCE OF BONEMEAL FEEDING ON 81-:ELETAL DEVELOI'MENT. 

To determine the influence of bonemeal feeding upon skeletal 
development three bonemeal aud three control basis herd cows were 
selected from each herd in ~forch, 1927. With the " Deriaz " 
measuring stick (see Figures fi9 and 70) the following body measure
ments were ta ken : -

l. Length of body.-The horizontal distance between the point 
of the shoulder and the pinbone. 

2. Height of body.-The vertical distance from the ground to 
the top of the withers (Fig. 69). 

3. Height at lwoh'. bones .-The vertical distance from the 
ground to the base of the sacrum. 

4. Depth of ch est .-Vertical distance between vertebral 
column and sternum, taken just behind the shoulder 
(Fig. 70}. 

5. TT'idth of clwst.-T'aken just behind the shoulders. 
6. lFfrlth between the hook bones. 
•. Tl'idth between the thirls. 
8. Length of croup.-'l'he horizontal distance from hook bone 

to piuhoue. 
9. ll'irlth l>etween pinbones. 

10. Jlemt .r;irtli.-Taken with a steel measuring tape directly 
behind the shoulder. 

11. Length of Head.-The distance from the poll to the end of 
the nasal bones. 

12. lVidth between the Eyes.-The horizontal distance between 
the inner commisslues. 

It will be noticed that, wherever possible, the measurements were 
taken between skeletal projections which are not covered with flesh 
or fat. 'l'his was done to minimize experimental error in measuring. 

To minimize the experimental error further, the animals were 
placed on a level concrete floor, with their legs placed naturally and 
symmetrically under their bodies. .After the first set of readings had 
been taken the animal was walked round, again placed in position, 
and a Hecond set 0£ readings taken. .A third set of reacling-s was 
obtained in the same way and for recording purposes, the average of 
the three readings was then calculated. 

The hulls were also measured and, in addition, the twelve to 
fifteen months old calves of the measured cows. 
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As far as possible cows with heifer calves were selected, as it 
was the idea to ohtain body measurements of bonemeal and control 
families of cattle up to the fourth generation. 

From the first to the 17th of )Iarch, 1927, three bonemeal and 
three control basis herd cows of each herd, three honemeal, and three 
control half-hred batch I calves of each herd and two bulls of eaeh 
herd were measured; in all 54 animals. The next year (10.~.1928) 
the surviving cows and calves of the original lot were again measured, 
as also all the half-bred hatch II calves of the original cows, an<l 
the new herd bulls. The old herd hulls had, in the meanwhile, heeu 
(lisposetl of. 

"\Ve have, therefore, at present two sets of readings for the basis 
herd cows and bat(·h I of the half-hreds, and one set of readings of 
batch II of the half-breds. 

In table No. 20 the measurements of the bonemeal and control 
eows of eaeh herd are recorded. Fnder the readings for each cow 
the two sets of readings of their first calves are given; the first set 
was taken when the cal£ was 12 to 15 months ol(l, and the second set 
a year later. In this way it is eas:v to compare the skeletal develop
ment of the calf with that of its dam. All measurements are given 
in centimeters an<l the weights in pounds. 

Comments on these figures are as follows: -
(a) 'L'he first point of interest in studying table X o. 20 is that, 

with one exception (cow 12:.14), the eontrol basis herd cows show 
smaller bo<ly measurements than do the bonemeal basis herd cows. 
The average measurements for honemeal and control basis herd (·ows 
are given in table X o. ~l. 

TABLE K 0. 21. 

..... 
C 

i t1 
"' 

I
' "§ 

c 

Bonemealcows 147·7 124·1 127·6 66·8 3!l·7 4!l·3 41·!! 4!HJ 13·4 180·8 52·2 17·1 

Oontml cow8 ... 13.9·9 118·5 122·3 63·4 31·0 42·7 3[)•5 47·3 13·1 163·2 4.')·6 17·1 

Difference ..... 7·8 5·6 5·3 3·4 8·7 6·6 2·4 2·3 0·3 17·6 2·6 0·0 

It will be noticed that there is a marked difference between 
bonemeal and control hasis henl cows in length of body, width of 
chest, heart girth, and width between hookhones; while there is a 
little clifteren<>e between them in regard to depth of chest and height, 
either at the withers or at the hookbones. 

From the above figures it is possible to picture the control cows 
as leggy and undeep and narrow of body; while the bonemeal cows 
are set lower to the ground and show better de1lth and width of body. 
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(b) From table No. 20 it will be seen that, of thf' seven bone
meal-feel calves, five were equal to their dams in skeletal development 
at the age of two years and three months, and that the body measure
ments of the remaining two are but very little below those of their 
mothers. In a few instances the maternal readings are higher than 
those of the calves, but it will be noticed that this occurs especially 
under the headings : width between hookbones, width between pin
bones and, to a lesser extent, under the heading: width between 
thirls. It may, however, be presumed that these greater measure
ments of the cows are due to their having calved while the youngsters 
had not. 

(c) Although in body height, both at the withers and at the hook
bones, most of the control calves are equal to or even surpass their 
dams, in the other measurements they are deficient, especially in 
depth of chest. 

(d) Table No. 22 gives tl1e average body measurpments for bone
meal and control calves, both at the ages of one year and three 
months, and two years and three months, respectively. 

..... 
0 

i 
j 

-------------------------------------
Bone meal 

calves, 1927 664·6 128·0 115·3 117·7 58·4 32·7 i 39·7 38·4 44·5 10·6 158·3 46·8 16•4 
Control calves, ' 

1927 ...... 537·5 120·3 108·3 113·8 54·5 30·1 3,5·6 35·7 40·,5 8·6 145·2 44·6 15·7 

Difference be
tween bone
meal and 
control 
calves, 1927 127 · 1 7·7 7·0 3·9 3·9 2·6 4·1 2·7 4·0 2·0 13·1 2·2 0·7 

==~~ ~~~~~ --~= 
Bonemeal 

calves,1928 954 141·0 128·4 132·9 66·1 38·8 47·0 42·2 49·2 13·9 179·8 49·6 18·1 
Control calves, 

1928...... 700 132·9 121·1 126·0 60·8 32·3 40·1 38·9 45·1 11·1 159·5 47·8 17·5 

Difference be
tween bone
meal and 
control 
calvcs,1928 254 I 8·1 ! 7·3 6·9 5·3 6·5 6·9 3·3 4·1 2·8 20·3 1·8 0·6 

The above table appears to furnish conclusive proof that the 
skeletons of bonemeal-fed animals develop £aster and heeome bigger 
than do skeletons of animals receiving no bonemeal. It will be 
noticed that in 1927 the bonemeal calves were superior in every respect 
to the control calves and that tJ1is superiority is not only maintained 
in 1928, hut is increased for pvery measurement. 
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(e) The tendency of skeletal development and growth is not the 
same for bonemeal and control animals. This will he seen from 
table No. 23, which gives the percentage of increase in each of the 
12 measurements, for hoth bonemeal and control groups, over the 
period 17 .3. rn27 to IO.:U!)28. 

Half -bred batch l 
bonemeal. ..... . 43·5 

Half-bred batch I 
control ..... . 30·2 

'Lrnu: Xo. 23. 

Percentage Increase 1 7. 3. 1927 to 20. 3. 1928. 

.:= 
t: ~ 
-~ 'Z 
... bJj 
d Q 

" " ~ H 
- ~-------------- ~--~---

10·2 [n-4 12-9 \13.2 18·7 18·4 9·9 10-0 31-1 13·615-9 

10·5111·8 10·7 11·6 7·3 12·6 9·0 11·4 129·1 
I 

9·8 7·2 

It will be seen, from the above table, that the bonemeal animals 
show a more marked development in depth of chest, width between hook
bones, thirls, and pinhones, and in heart girth, than do the control 
animals. On the other hand, the latter show a definite tendency to 
be higher on the front legs, longer of head and croup, narrower of 
chest and smaller of heart girth. 

The figures in table No. 23 seem to hear out the statement, 
made earlier in this article, that " on phosphorus deficient pastures, 
the body-build is liable to become off type." The animals show a 
tendency to become longer of leg, narrower and less deep of chest, 
narrower over hookhones, thirls, and pinbones, long-er of croup and 
head, an<l smaller of heart girth. 

The figures in table No. 23 further tend to show that the correc
tion of the phosphorus deficiency hy bonemeal fee<ling tends to 
prevent the body formation from becoming " off type," in that such 
a correction seems to produce depth and "·idth of body, to prevent 
legginess and to keep the animals nearer to the ground. 

The investigational work with regard to skeletal measurements 
will, of course, be continued for the whole perio<l of the main 
experiment. So far, only measurements of the live animals have been 
taken, but a representative number of bonemeal and control animals 
of each generation will he slaughtered, in order to obtain comparative 
data in regard to the measurements, weights, and composition of the 
individual bones. 

(.f) THE INFLUENCE OF BoNE~IK-lL ox UsTEOPHAGIA. 

Graphs Nos. 11, 12, 13, and 14 show curves representing the 
craving for rotten bones in the bonemeal and control half-bred batch 
I animals of each of the four herds. 
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As explained earlier in this paper, all experimental animals are 
tested for " pica " every 14 days and are classified, according to the 
degree of craving they show, into : -

(a) Hotten bone cravers. 
(b) Sweet bone cravPrs. 
(c) Non-cravers. 

The rotten hone cravers are, of course, the worst cravers and 
show the most pronounced mineral deficiency. Hence the influence 
of bonemeal feeding is best demonstrated by its effect on rotten bone 
craving, which is indicated in the individual herd µ;raphs (Nos. 11, 
12, 13, and 14). 

A stud~· of these µ;raphs reveals some interestinµ; points:-
(a) It will he seen that the control curve o-f each herd goes 

highPr and higher, as the animals increase in age and 
wPight, while tlw bonemeal curves, aftPr an initial rise, 
come down to a minimum. Bonemeal supplies the mineral 
requ~rements of the body for phospliates and removes 
crannµ;. 

(b) The c1uves start in Ortoher, 192G, with eight months olcl 
ealves and Pnd in Aug·ust, 1928, with 00 months old 
animals. In November, 192G, the calves were weaned and 
all four µ;raphs show a definite increase in craving of both 
the bonemeal and control groups diredly after weaning. 
This temporary increase may he ascribed to the habituation 
to new nutritional conditions, rendered necessary by the 
change from mother's milk to pasture only. The initial 
tendency in all the curves is in an upward direction, but 
whereas the honpmeal g-roup curves come down, and remain 
low, the control curves continue to risP to a high level, 
and remain high. 

(c) It is, of course, quite impossible at this stage of thP investi
gations to form any definite opinion as to the influence of 
improwd blood upon osteophagia. As ;yet only half-bred 
animals are available and even the oldest of these are only 
2½ years old. Hence, the available clata are quite insuffi
cient to allow us to draw final eouciusions. Nevertheless, 
these data, takell together with the results of close 
observation of the animals tlwmselYes, enable us to point 
to some apparent tendencies in the half-breds of the 
diffnent herds and to indieatP possible eontrihuting factors 
which affeet these tendencies:-

0) It will he noticed that tlrn inerease in craving directly 
after weaning is most marked in the Fries hercl, less 
so in the Africander ancl Sussex, and least in the 
Heel Poll. This is true both for the bonemeal and 
eontrol groups. Among these four brPeds, Fries blood 
is, without doubt, the most hiµ;hly specialized and a 
marked reaction to change of conditions, as shown in 
the Fries osteophagia cunes, was to be expected. 

The sudden rise of the Fries control curve, and 
the continued high degree of craving would tend to 
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indicate that, of the four herds, the Fries half-breds 
are the most sensitiye to phosphorus deficienc.'·· 

On the other hand, the prolonged period of 
habituation, as shown hy the pica Clll'Ye of the Fries 
bonemeal-fed half-bred ealves, woul<l tenrl to show 
either that the Fries half-hreds: 
(a) neerl more bonemeal than the hnlf-hreds of the 

other herds, 'H' 

(b) are unable to utilize the phosphorus supplied as 
economically as the other breeds. 

(2) .JU<lg·ing from the Africall(ler control curve, it would 
appear as if half-breds of this breed are second only 
to Fries half-breds in their sensitiveness to a 
phosphorus defieiency. 

(!J) The Sussex and Red Poll half-hreds appear to with
stand phosphorus deficiency better than either Fries 
or Africander half-hreds during the period when they 
are eight months to Hi months of age. The control 
cunes of the Sussex and Hed Polls show a prolonged, 
low degree of craving. 

( 4) The Sussex all(l Red J>oll honemeal c1uves drop to zero 
or t herea houts ver.'· soon after weaning; this would 
seem to indicate that the grades of these breeds 
either-
(a) need less phosphorus, or 
( b) make more economieal use of the phospl! ates 

supplied to them than do the Afril'ander and 
l◄'ries half-bre<ls. 

(5) Of the Sussex and Red Poll half-hreds the latter 
appear to be less sensitive to phosphorus deficiency 
and able to make better use of its bonemeal than the 
former. 

C. THE EFFECT OF HOXE)IEAL FEEIHNG ON THE 
1xrn>EXCE OF DISEASE. 

r nder this hea<ling the basis hel'(l l'ows and the half-bred ea Ives 
will be dealt with separatel;\·• In this article mortality figures only 
are giYen; howeYer, a new s;\·stem of recording has now heen intro
dul'ed which will allow a 11 the detailR of the diseased <'onditions from 
whicl1 the experimental cattle may suffer to 11!' reeonled. Iu this 
way it is hoped to he ahle to study the effect of bonemeal feediug on 
the incidenc·e of disease in greater detail. 

( 1) T1rn BASIS HERD Cows. 
Going baC"k to tahle X o. 1 it will he seen that, during the 

period 18.:3.l!J2ij to 30.(i.1928, 14 bonemeal eows died out of a 
total of 157. This works out at 8.9 per cent. in three years and three 
months, or about 2.7 per cent. per year. Of the 92 control cows 61 
cliecl <luring the sanH' period. This works out at (ifi.3 per cent. in 
three and a quarter years, or :W.4 per cent. per year. These figure!' 
are only of interest if studied in conjuction with a table giYing th" 
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various causes of death, and the number of animals which died from 
each of these causes. In table No. 1 the details with regard to 
causes of death are given. Iu table No. 24 the number of deaths, 
due to each cause, has been worked out as percentages of the total 
number of cows in the experiment and also as percentages of the total 
number of deaths. 

Number of bonemeal 
cows dead ........... . 

Percentage deaths to 
total number o[ bone
meal cows in the 
experiment .......... . 

Percentage of total num-
ber of deaths ........ . 

Number of control cows 
dead .... ............. 

Percentage control deaths 
to total number con-
trol cows in the experi-
ment ... ············· 

Percentage of fotnl number 
of deaths ............. 

3 

l ·9 

21 ·4 

40 

43·5 

65·6 

'!'ABLE No. 24. 

0 

O·O 

O·O 

I 
:l 

l ·9 

21 ·4 

I 2 

l · 3 0·6 

7·1 

0·6 

7·1 

-------__ , __ 
(j .5 .5 1 () 

6·5 5·4 5·4 1·1 O·O 

.9·8 8·2 
I 

8·2 1·6 O·O 

(a) Lamsielde. 

0·6 

7·1 

--

3 

3·3 

4·9 

0·6 

7·1 

--

() 

O·O 

O·O 

11 
I 

O·fi 

7·1 

--

() 

O·O 

O·O 
' I 

0·6 

7·1 

--
1 

1·1 

1·6 

From table X o. 24 it may be seen that lamsiekte is responsible 
for the greatest number of deaths, hut, whereas in the control herd 
40 out of the total numher of H:2 cows died of lamsiekte (i.e. 4:1.5 per 
cent.) only three bonemeal cows or l.!) per cent. died of this disease. 

Going into the history of the three honemeal cows -which died of 
lamsiekte, it was found that two of these cows were chronic cravers, 
i.e. animals which, although persumably no longer in need of 
phosphorus, retained a perverted appetite for putrid material. Such 
cases are not uncommon amongst native stock bred in the area. 

'The influence of bonemeal feeding on the incidence of lam
siekte is. therefore, very pronounced. 

(u) Poverty. 

It will he noticed that six animals or li.5 per cent. of the total 
number of control cows <lied of uoverty, whereas no bonemeal animal:, 
died of this cause. The reconls show that deaths due to poverty 
occur mostly during the late winter, when the pasture is at its 
worst and the drain on the system of the cow, due to lactation, is 
greatest. In fact, during- the mouths of September and October, 
most of the control cows are so ,Yeak that they cannot go out with 
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the rest of the <"attle to graze in the eamps, but have to be kept in 
paddoek:s 11ear the homestead. It is yery common to have to lift the 
control cows in the morning during this time of the year, the animals 
l,eing too weak to rise bi· themselves. Such bodily weakness has 
never been observed in the bonemeal cows. They, of course, also fall 
off in condition, but except in the ease of very old animals, are never 
reduced to a state of great wea kuess or emaciation. 

(c) Fe_qetable and A1'se11iral Poiso11i11_q. 

'fhese causes ,rnre responsible for the deaths of eight controls 
(8.7 per cent.) and four bonemeal cows (2.5 per cent.). The control8, 
due to the mineral deficiency, are continually searching for the 
necessary substances with which to ~atisfy their crayinµ:. They rnam 
far mme than do the bonemeal animals and eat anything which has 
an alrnonnal taste. It is evident that muler these ('ouditions poison
ing is very apt to occur amongst the controls. 

( cl) Fractures. 

Here ag·mn the controls show f>.4 per eent. mortality, as com
pared with 1.3 per cent. mortality amongst the bonemeal cows. The 
cases of fractures amongst the controls were clue to ;,lipping, 111puies 
by other animals, etc., i.e. the cause,; which are likPl_v to produce 
fractures onlv in weak or hrittle-honpcl animals. 

Of the t~,·o bonemeal cowts ,d1ich had to be df'shovf'll on account 
of fractures, one accidentally put her hind foot in · a holf' in the 
dolomite formation and ,rn,; 1111ahle to withdraw it. "'hen ~he was 
found next morning with the foot in the hole, thf' femur and tibia 
of the off hind leg were hoth haclly fradured. The seeond ease was 
of a similar nature. 

'l'he main causes of 1leath arf', thf'rpfore, in the order of their 
importance :-Lamsiekte, poYerty ancl poisoning. In all thPse cases 
the control animals are particularly su1,ceptihle as a direct re1rnlt of 
tlw mineral deficiency. The iufluence of bonemeal feeding is very 
·well demonstrated hy the figures quoted a hove. 

(2) TnE HALF-1m1,1J BoNEMEAL AXD CoKTROL CALVES. 

Table No. 2' show,s that, out of the total of 344 bonemeal and 81 
control l'ah-es born alive. 1;3 (3.8 1ier cent.) bonemeal calves and 18 
(22.2 per cent.) control calws clied during the period l/l/192G to 
;30 j(i I 1928. This works out at l.f) per cent. (bonemeal) and 8.9 per 
cent. (control) per year. Tahle Xo. 25 gives the same details for 
the half-hred cah·es as tahle X o. 24 gave for the hasis hf'l'd co"·s. 

Tahle Xo. 20 shows that Lamsiekte is also the cause of the 
gTeatest number of deaths among,.,t the half-bred animals. It has, 
in 2½ ~·ears' tinw, accounted for 8.G per cent. of the total number of 
llalf-hrecl controls (i.e. 38.H per c·Pnt: of total deaths among the 
control cah-es). Y Pgetable poisoning· and fractures here too ·come 
next in seriousness, each being responsible for the death of :3_ 7 per 
cent. of the half-bred controls (lG.7 per cf'nt. of total deaths). It is 
noticeable, that no bonemeal nnimals 1liNl of any of the ahove 

SeYen bonemeal and two control cah-es died of quarter-evil in 
"March, 1927, on the farm Biesjiesvlakte. As this farm is situated 
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13}; miles away from headquarters, arlll carcases have to he trans
po;.ted that distance for post-mortem examination. there was some 
delav in diagnosing the outbreak a11<l inoculating the calves with a 
prev'entive vaccine. Had it uot been for this outbreak of quarter
evil, which, of course, has no hearing on the experiment as such, 
the comparison between bonemeal and control calves would have been 
still more in favour of the bonemeal grnup. If we omit the nine 
deaths from quarter-evil, the total number of deaths among the 
bonemeal group would be six (or 1.7 per cent.) and among the contrnl 
group 16 (or 19.75 per cent.). Calculated in this way, the death rate 
among the control calves is more than 11 times as hi1.d1 as among 
the bonemeal-fed animals. 

T.rnu; Xo. 25. 

Number of bonemeal 
ha.lf-bredanimalswhich 
died................. O O 7 

Percentage deaths to 
total number of calves 
in experiment........ O·O O·O 2·0 

Percentage of totA,J deaths O · 0 O · O 53 · 8 

0 1 0 1 1 1 2 

O·O 0• :1 O·O 0·3 0·3 0· 3 0·6 
O·O 7·8 O·O 7·8 7·8 7·8 15·4 

-----------1------------------------

1 1 

Number of control half
bre,d animals which died 

Percentage of deaths to 
number of calves in 
experiment .......... . 

Percentage of total deaths 
! 

7 3 

8·6 3·7 
.18·9 16·7 

2 

2·5 
11 · 1 

3 

3·7 
16·7 

0 

O·O 
0 0 

I

' 1·2 
5·6 

0 

O·O 
O·O 

---·------ -------

II 

O·O 
O·O 

II 

O·O 
O·O 

2 

2·5 
11· l 

The significance of the figures quote1l in this section can scarcely 
be over-estimated. In the brief communication of Theiler, Green, and 
Du Toit ( 1928) on the preliminary results of these invei.;tigations, the 
statement was made that: "the cows limited to the natural grazinµ; 
are dyi11y out, and if the same mol'tality incidence continues one 
branch of the expel'imental programme will disappear. 'L'he farm will 
then hnYe heen shown to he 1cortliless for cattle 1·eari11g 1cithout 
mi11eral supplement." 

This prediction has heen prove(l to he true in the eourse of the 
investigations. 

The experiment started with (ii) control cows, but the mortality 
was so high that another 27 had to be added during the three yeaTs to 
keep the control groups from disappearing- altogethel'. Aduall,\· (il 
cows died among- the 92 controls, wherens only 14 died out of 157 
bonemeal-feel cows (for detniled figures see table Xo. 1). 
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But not only did this high mortality occur among· the control 
cows; table X o. 2 shows that their calves-already Arnall in number 
owing to the low fertility of the cows-suffered the same fate. 

'l'he first year of the experiment 37 calves were horn in the control 
groups; the next year 28, and the third year 16. TheRe figures shmr 
clearl.v how the herd gradually faded out. Among these calves the 
mortality, as was shown above, was many times as high as among 
their honemeal-fed contemporaries. 

If we consider these factors : -
(l) Very high mortality among the cows, 
(2) very low fe1·tility of cow.~, 
(0) high mortality among thei1· rafoe.~, and (what must 

undoubtedly he expected, when these calves have grown 
up and have to reproduce their kind again), 

(4) the same 11ery high mortality amon,q the ne.rt generation 
of co1cs, and so forth, 

we are forced to the conclusion that the above 1:,tatement is no 
exaggeration, but that, probahly within two or three generations, the 
control herd will have died out completely and literally, unless the 
herd is continually being reple11ished. 

'l'here can be no question that, under such conditions cattle 
farming hecornes impossihle; and we may indeed conclude that such 
a farm is "·1torthless .for cattle reariny." 

A study of the data quoted in this paper shows how rnmpletely 
the picture is changed when the cattle receive their mineral ration. 
The eows remain in good condition, the mortality amongst them is 
reduced to a negligible figure, the fertility and " calf crop " is high, 
the calves remain healthy and in good condition, and a normal 
increase in the herd is assured. 

VII. SUMMARY AND CONCLUSIONS. 

1. The present investigations form a continuation of the 
investigations into La11u:iekte (or Parabot11lism) of cattle, started 
about 20 years ago by officers of this Division. 

The solution to the lamsiekte problem was found about 10 years 
ago ;Yl1e11 it ,ms shown that the primary factor which led to this 
disease was phosphorus defi.r:iency of the son and pashtre, which 
produced an ahnormal <·1nving· for hones and canion in cattle grazing 
on such landR. If this carcase clehris is infected with a specific 
toxicog-enir organism (<:lostrirli11m, pambot11'1:nmn lwvis) lamsiekte 
is produced. 

2. It was found, in the course of the lamsiekte investig·ations, 
that. the disease could be prevented by supplying phosphorus, in the 
form of bonemeal, to the animals. 

Further investigations proved that bonemeal not only prevented 
lamsiekte, when giv.en in small daily rations to cattle, but was also 
responsihle for a most remarkahle rate of ,qrowth and improvement 
in condition. Further advantages of bonemeal feeding were observed 
and will he referred to again. 
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3. The investigations just mentioned had solved the problem of 
cattle breeding on phosphorus deficient veld, in so far as the ordinary 
native stock was concerned. 

'fhe next step was to determine whether it was possible to improve 
the stock by grading up the native cattle with pure bred bulls, pro
vided the animals received the necessary ration of bonemeal. 

4. Bonemeal was found to have a remarkable influence on the 
fertihtv of the cows. It was found, for instance, that of the 109 
" bonemeal cows " ,d1ich remained in the experiment for 3 years, 
66.1 per cent. had three calves, whereas of the 20 " control cows" 
(receiving no bonemeal) which were in the experiment for the same 
period, not one had three calves. 

During the first three years of the experiment the bonemeal cows 
produced 87.3 per cent. of the possible number of calves, whereas the 
control cows only produced 5G.5 per cent. of the possible number. 

Other interesting figures are given in the body of the report. 
5. It would seem that cows grazing on a deficient pasture exhaust 

their mineral reserves in the process of gestation, and generally need 
two seasons or more to build up their reserves again before they will 
become pregnant once more. 

If bonemeal is fed to sul'h cows they will breed with much 
greater regularity. 

6. Although the investigations have not proceeded· for a 
sufficiently long tim,e to enable us to quote large numbers, it would 
appear as if calves born of mothers receiving bonemeal, and them
selves receiving bonemeal since the age of weaning, attain sexual 
maturity earlier than the " control" calves of "control" mothers. 

In the experiment 84.4 per cent. of the bonemeal heifers became 
pregnant when put to the bull at the age of 2 to 2¼ years, whereas 
only 73. 7 per cent. of the control heifers became pregnant. 

7. Cattle receiving bonemeal seem to retain their constitutional 
vigour far better than do the control cattle which receive no mineral 
ration. 

8. In regard to the sex of the gTade calves, it was found that in 
the Fries, Red Poll and Sussex herds there was a slight preponderance 
of males over females, whereas in the Africander herd there were 
36 bull calves to 48 heifers. 

Further observations will shmv whether anv sio-nificance has to 
be attached to this difference. ' "' 

9. 'L'here is no appreciable difference in the iceight at birth 
between the calves of bonemeal cows and those born of cows receiving 
no bonemeal. The calves in the Africander herd weio-hed about 
6 per cent. less at birth than the calves in the other three.., herds. 

10. At the age of weaning (about nine months) the calves of 
bonemeal mothers weigh about 16.5 per cent. more than the calves 
of control cows. 

This difference is due, not to the qualit:v of the milk (which is 
the same for bonemeal-fed and control cows), but to the larger milk 
yield of the bonemeal cows. · 
. 11. 'fhe influence of bonemeal on the rate of grou·th of calves 
JS very remarkable. At birth there is no difference in weight between 
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"bonemeal " calves aud "control" calves; at six months there is 
a difference of 48 lb. (or 14.5 per cent.) in favour of the former 
group; and at 2½ years the difference is 243 lb. (or 33.2 per cent.). 

It was found that this additional weight at 2½ years was obtained 
at a cost (for bonemeal) of 8s. !.Id., or fd. per pound live weight. 

12. A comparison of the rate of growth of all irrade calves, 
hetween the season 1926 /1927 and 192711928 reveals some interesting 
differences. 'l'he influence of continuous or discontinuous rainfall on 
the pasture, and the resultant influence on the winter condition of the 
animals, is 1liscnsse<l in some detail. 

13. Comparing the gmdes of the different breeds it was found 
that the Sttsse.7: qrades are heaviest at six months and remain heavier 
than the other groups; at 2½ years the bonemeal-fed animals weigh 
1,028 lb. In two years the increase in weight was 152 per cent. 

The Ued Poll grades receiving bonemeal weig·h considerably less 
than the other grnnps at flix months, but overtake the Africander 
and :Fries groups. The rate of growth is remarkable: in two years 
the increase in weight ifl 1 !)8 per cent. 

'l'he F1·ies " honemea 1 " gTades increase 144 per cent. in two 
years, and the Africander grades show about the same rate of increase. 

14. The rate of growth in the "control _1;1·oups" (receiving no 
bonemeal) of these herds differ;; considerably in the four breeds. In 
the African<ler grades it is 99 per cent., in the Fries 119 per cent., 
in the Red Poll 141 per cent., aml iu the Sussex 132 per cent. 

The Red Poll rontrol g-ratles ditl very ,vell when compared with 
some of the other controlR. The cakes of this breed seem to possess 
a remarka hle " growth impetus." 

15. Experiments are in progress which are intended to 
demonstrate the <lifference in the q11ant1:ty and qt.tahty of beef between 
bonemeal-fed lollies and t hm,e receiving no bonemeal. The results 
are not yet available. 

16. It is also hoped to he ahle, in a future report, to give 
accurate comparative figures in regard to the influence of bonemeal 
feeding on the quantity and quality of milk. The composition of 
the milk both for butterfat and for solids-not-fat will be given. 

17. The influence of bonemeal feeding on the sl,·eletal develop
ment of cattle has also been studied. There is a marked difference 
in favour of cows receiving· bonemeal in respect of length of body, 
width of chest, heart girth arnl width between hookbones. 

The skeletal development of bonemeal-fed calves is also superior 
in every way to that of the control calves. 

18. The effect of bonemeal in reducing· osteoplw,qia ("pica" or 
" craving for bones ") has been dealt with fully in earlier publica
tions. 

In the present article the behaviour of the breeds used in this 
investigation has been recorded for th!:' period of observation. The 
Fries ;:(Tades seem to respond most readily to bonemeal feeding; next 
come the Af1·icander grades and then the Susse.x and Red Poll: 

19. Remarkable results are recorded relating to the effect of bone
meal feeding on the incidence of di.rnase. In the bonemeal-fed herd of 
cows the mortali(v was v:ery low, only 14 cows dying in 3¼ years out 
of a total of lF,7 (8.9 per cent.). On the other hand, in the control 
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TJ1e mortalitv was so 
had to be re1;lenished 

herd 61 cows died out of 92 (tiG.3 per cent.). 
heavy among the controls that their numbers 
continually. 

20. The chief causes of death were lamsiekte, poverty, plant 
poisoning, arsenical poisoning an<l fractures. 

Of 43 cows which died of lamsiekte 40 were controls and three 
bonemeal-fed cows; of six which died of poverf.lj all were controls; 
of the 12 which died of poisoning eight were controls; and of the 
seven cases of fract1ue five were amongst the controls. 

21. The same remarkable differences were observed between 
bonemeal-fed calves and control cali-es. "\.mongst the former the 
mortality was 3.8 per cent., amongst the latter 22.2 per cent. 

22. The causes of death were similar to those mentioned above. 
Lamsiekte accounted for seven calves, all of which were controls; of 
the four calves which died of poisonin,q three were controls; three 
calYes, all controls, died on account of fractures. 

Unfortunately, there was an outbreak of quarter-evil amongst 
these calves, which was responsible for several deaths chiefly among 
the bonemeal-fed animals. Had it not been for this outbreak, which, 
of course, has no hearing on the experiment, the fig·ures in favour 
of the bonemeal-fed calves woul(l have been still more striking. 

23. 'fhe statement made in a previous publication, that cattle 
grazing on phosphorus deficient veld would die out unless a 
supplementary mineral ration is supplied, is fully borne out by the 
results of the present investigation. 

On the other hand, the results so far obtained prove that grading 
up of native stock on phosphor11s deficient 1:eld can be carried out 
entirely satisfactorily and very economically, JJl'OFided a s1nall daily 
mtion of bonemeal is supplied. 
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Fm. 1. 

Bi1·d's Eye View of Homestead at Armoedsvlakte. 
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Fm. 3. 

. .., -

. ~ 

- - ·.·,_ - ....... - .. 
·, .. • ... _, 

Frns. 2 and 3.-Types of Bone-men! Basis Herd Cows. 
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Frn. 4. 

Frn. 5. 

Frn . 6. 

Frns. 4, 5 and 6.-Types of Contrnl Basis Herd 
Cows in Summer Condition. 
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l<'rn. 7. 

- ·r· . ~ > • 

~.~_t-~c,. . __ . 

;_-~ f -~-

FIG. 8. 

Fm. 9. 

Frns. 7. 8 and 9.-Types of Control Basis Herd Cows at the End of Winter. 
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J◄'JG. 10. 

Fm. 11. 

Fms. 10 and 11.-Africander Hulls. 

Sires of the Half-bred Grade. 
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FIG. 12. 

Frn . 13. 

FIGS. 12 and 13.-Fries Bulls. 

Sires of the H alf-bred Grade. 
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FIG. 14. 

FIG. 15. 

FIGs. 14 and 15.- Red Poll Bulls. 

Sires of the Half-bred Grade. 
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Frn. 16. 

FIG. 17. 

Frns. 16 and 17.-Sussex Bulls. 

Sires of the Half-bre<l Grade. 
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FIG. 18. 

FIG. 19. 

Frns. 18 and 19.-Africander Bulls. 

Sires of the Three-quarter-bred Grade. 
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FIG. 20. 

Fro. 21. 

Fms. 20 and 21.-Fries Bulls. 

Sires of the Three-quarter-bred Grade. 
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FIG . 22. 

FIG. 23. 

FIGs. 22 and 23.- Red Poll Bulls . 

Sires of the Three-quarter-bred Grade. 
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FIG. 24. 

FIG. 25. 

Frns. 24 and 25.-8ussex Hulls. 

Sires of the Three-quarter-hred Grade. 
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FIG. 26. 

Double Dosing Crushes at ArrnoedsYlakte. 

FIG. 27. 

Cattle Ready to be Dosed. 
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FIG. 28. 

Animal being Dosed with Bone-meal. 

FIG. 29. 

Water Supply in Camps. 
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Fm. 30. 

Bird's Eye View of Cattle Kraals at Armoedsvlakte. 
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Africander Half-bNd Batch I (h'ade. 

(T1.:e/ve .llonths Old.) 

Fm. 31. 

Bone-meal Tollies. 

F10. 32. 

Bone-meal Heifers. 
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Africa.nder Hnlf-bred Rntch I GT<ule. 
(Twelve Month .! Old.) 

FIG. 33. 

Control Tollies. 

FIG. 34. 

Control Heifers. 
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Africander I/alf-lired Hatch I Grade. 
(Two Years Two Months Old.) 

Fm. 35. 

Bone-meal Tollies. 

Fm. 36. 

Bone-meal Heifers. 

Fm. 37. 

Ffre Bon!'-meal Tollies. 
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4/ricander Jfolf-bred Batch I Grnde. 

(Tiro rears Tico Months Old.) 

FIG. 38. 

Control Tollies. 

FIG. 39. 

Control Heifers. 
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Frie .! Half-bred Batch T Grade. 

(1'trelve M01iths Old.) 

FIG . 40 . 

.Bone-meal Tollies. True to Type. 

FIG. 41. 

Bone-meal Heifers. True to Type. 
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Fries Ifolf-lJred Batch I Grade. 

(Twelve Months Old.) 

FIG. 42. 

Bone-meal Tallies. Off Type. 

FIG. 43. 

Bone-meal Heifers. Off Type. 
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Pries Half-bred Batch I Grade. 

(Twelve Jfonths Old.) 

l◄'m. 44. 

Control Tollies. 

FIG. 45. 

Control Heifers. 
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Fries Half-bred Bntch I Grade. 
(Two rears Two Months Old.) 

Fm. 46. 

Bone-meal Tallies. 

Fm. 47. 

Bone-meal Heifers. 

Fm. 48. 

Five Bone-meal Tallies. 
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Pries Half-bred Batch I Grade . 

(T1vo rears Two Jlonths Old.) 

FIG. 49. 

Control Tollies. 

F10. 50. 

Control Heifers. 
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Red Poll Half-bred Batch I Grade. 
(Twelve Jlonfhs Old.) 

FIG. 51. 

Bone-meal Tallies. 
F19. 52. 

Bone-meal Heifers. 
FIG. 53. 

Control Tallies. 
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Red l'ol/ lfolf-lFed Jiatch I Grade. 

(1'1i:o re,11.< 'l' !i:o Mo11tlis Old.) 

Fi,·e Bone-meal Tollies . 

Fw. 55. 

Fi,·e Bone-meal Heifers. 
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Ued Poll Half-bred Jfotd1 I Orade. 

(Two Years Tu:o Jlonl/1s Old.) 

FIG. 56. 

Bone-meal Tollies. 

FIG. 57. 

Bone-meal Heifers. 

114!) 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



BREEDING OF CATTLE AND PHOSPHORUS DEFICIENCY. 

Zled Poll Half-ured JJatch I Grade. 

(Two Years Two Months Old.) 

FIG. 58. 

Control Tollies. 

FIG. 59. 

Control Heifers. 
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Sussex Half-bred Batch I Grade. 
(Twelve Months Old .) 

Fm. 60. 

Bone-meal Tollies. 

Fm. 61. 

Bone-meal R ei fe rs . 
Fm. 62. 

Control Tallies. 
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Susstx Ilalf-lJred Batch I Grade. 
(Two Years Two l,lonths Old.) 

Fm. 63. 

Five Bone-meal Tollies. 

Frn. 64. 

Five Bone-meal Heifers. 
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S11ssex Half-bred llrtfch I Ornde. 

(T1t·o rears T11:o Jlonths Old.) 

Frn. 65. 

Bone-meal 'follies. 

Bone-meal Heifers. 
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Sussex Ilnlf-bred Batch I Grade. 
(Two rears Two lllonths Old.) 

Fm. 67. 

Control Tollies. 

Fm. 68. 

Control Heifers. 
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Fro. 69. 

Measuring Cattle with the Deriaz Measuring St ick. 
l\Ieasuring Height at Withers. 

FIG. 70. 

Measuring Depth of Chest. 
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Fm. 71. 

Cow No. 1400. A Control si nee January, 1925. 
Has never been known to show craving for Rone. 
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15tl1 A.nnual Report of the: Thrl'cior of reterinai·y Sen,ices, 
Union of 8011th Africa. October, 19.'29. 

Further Observations on the Etiology of Jaag
siekte in Sheep. 

By GILLES UE KOCK, :\I.R.C.Y.S., Dr.}Ied.Yet., D.Sc., 

Suh-Director of Yeterinar:v i-,ervices. 

r p to the present ,T aagsiekte in sheep has been regarded as an 
infectious disease. Cowdry (HJ25) studied this disea:,;e in South 
Africa, and in his paper referR to earlier publications. )IifrhE>ll 
(l!}lf,) laid aside the parasitic theory, and concluded from his experi
ments that the eon1litio11s of transmission pointed to a specific virus. 
So for no one has heen able to transmit jaagsiekte to healthy sheep 
h;\· the injection (or inhalation) of bloo1l and diseast>d tissue. 

The following are some of the most important data found in the 
publications of )Iitchell and Cowdry :-

(a) Enclosures, in which sheep suffering from jaagsiekte have 
been kept, constitute sources of infection for incoming 
sheep; 

(b) apparently jaagsiekte is transmitted h;\· l"nntaet sinee it 
ap11ean; after the importation of new ;;;heep; 

(r) the average mortality in infected areas i;;; about l.(! per 
eent. per annum, and occurs throughout the year; 

(d) all ages are affected, hut chiefly at !1 years; lambs never; 
(e) no evidence that the charaeter of the water supply and of 

the grazing are 1leterminativP factors, because jaagsiekte 
occurs on grass vel1l, in the Kanoo, in the hm,hveld, and 
on mixE>d vE>ld: 

(/) according to )Iitchell, the grE>atest modality, however, 
occurs in partieularly wet years, and more cases develop 
in the floek 1luring the rainy season than during the 
dry season: 

(.r;) cases mmally 01"cur singly, all(l no instance is on re<·ord 
in whi1·h lar~e numbers of sheep in the same flock were 
affected; under natural con1litions death occurs in from 
2 to 8 months; 

(h) by netting farms and allowing sheep to grnze night and 
day the mortality has been decreased, i.e. proYide<l all 
infeded animals are slaughtered as soon as S;\·mptoms are 
shown. 

( )hservations recentlv made and information TeceiYed from manv 
farmers were in many i"nstances in conflict with the data given h;• 
)Iitchell and Cowdry. Some of the more important points raised by 
farmers may be briefly considered. 
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I:TJOLOGY OF JAAGSIEKTE. 

}I. writes from Rosendaal, Orange Free State, that jaagsiekte 
occurs in 2-4 tooth sheep, and chiefly young rams are affected. In 
1928 he lost three valuable rams. They were isolated as soon as 
symptoms were observed. He has never seen the condition in ewes. 
~I. is of the opinion that jaagsiekte stands in some relation to the 
regular dosing of Cooper's dip, Theiler's copper sulphate, etc., for 
parasitism. It is impossible for him to say how infection was intro
duced on his farm. Rams are bought from time to time at the stud 
sales. 1£ the disease is infectious, then it must he so only very, very 
slightly. The rams recently lost by him were related, in fart, two of 
them were from the same ram. 

The Principal, School of Agriculture, }liddelburg, writes that 
as far as jaagsiekte is concerned it was very prevalent three or four 
years ago, hut hy adopting a poli1·y of isolating all sheep as soon as 
they show symptoms of jaagsiekte, it has heeu reduced to a minimum. 
The follow111g deaths from jaagsiekte occurred in an average flock 
of 4,000-fi,000 sheep: -

1925-1926 
192G-1927 
H)27-1928 

.115 per cent. 
.IGG 
.100 " 

" 
}I. writes from Uraaff-Ht>inet that in one case where the sire had 

jaagsiekte one of his lambs clied of this diseasP. He knows of one 
other case where he sold a ram, and after about six months the ram 
developed jaagsiekte and rliecl within three weeks after taking· ill. This 
was rather soon, but the fad remains that fully 50 per cent. or 
possibly more of his progeny rlied of the same disea:-e when two tooth. 

A. }I. P., Heilbron, informed the writer in 1927 that jaagsiekte 
only manifested itself on his farm in 1926. He has been on the farm 
for 17 years. He is of opinion that the disease was brought on to his 
farm by stucl sheep purchased at the sales. The disease has since 
only been notecl in young sturl rams, hred on the farm, ancl in them 
the mortality has heen relatively hig·h. 

Y. writes from Griqunstacl that the clisease may make its 
appearance at any time of the year, and that only full-grnwn sheep 
are affected. 

The writer visitecl the School of Agriculture, Tweespruit, Orang~ 
Free State, in August, 1927, in connection with the high mortality 
from jaagsiekte. It was at onee felt that this centre would he an 
ideal place for conducting field observations and carrying out in
contact ancl other experiinents. Facilities were available for the 
careful control of mortalit;\· amongst the sheep on the farm. It was 
decided to eoueentrate there more or less on the following points: -

(a) ])oes sex, age, climate, lo<'ality, kraaling, diet, breeding 
time of the year, etr·., influence the incidence of jaag
siekte? 

( b) Is jaagsiekte an ordinary infectious disPase? 
The greatest difficulty encountered in the study of this clisease, 

and one of utmost importan<·e, was the fact that it was practically 
impossible to diagnose the disease in its earliest stages, i.e. before 
clinical symptoms had manifested themseh·es. It was at on<·e felt 
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G. DE KOCK. 

that sheep supposed to be healthy and utilized in the various experi
ments might not he free from disease. .Furthermore, it was found 
impossible to say when a sheep had become infected with jaagsiekte. 
In order to overl'ome these difficulties, it was decided to run these 
experiments for at least 18 months or Ho, and at the end of each 
experiment all animals used should he slaughtered in order to 
ascertain whether any had hecome infected. By studying the nature 
of the lesions, it may he possible to indicate whether the lesions were 
old standing or not. In order to exelude the selection of possible 
infected sheep for experiments, all animals used were drafted from 
sheep born at Ornlerstepoort, and in "·hich no symptoms had been 
observed. 

In the following table a hrief summary 1s given of the incidence 
of jaag·siekte at Tweespruit: -

CASES m· ,JAAGsrn1,TE AT Tw1n:sr1ff1T 1n:mNG THE YEAR 192i 
A~]) 1928. • 

HJ~i (ahout 800 Sheep). 
January ......... . 1 E ................................ . 
February ........ . 1 E. IE .......................... .. 
l\Iarch ........... . 1 YH, I YE ........................ . 
April. ........... . 1 K I Y~;, 1 YH .................. .. 
Ma-y ............. . 
,June............. 1 YH. 1 YH ...................... .. 
,July.............. 1 H, 1 2TH, 1 E, 1 H .............. . 

(The majority of the above confirmed microscopically.) 
August.. . . . . . . . . . 1 E in L, 1 YE, 1 E, 1 YH, 1 H, 

1 YH. l 2TH ...................... . 
September........ 1 E in L, l YH. 1 E in L, l YE, 

2 
2 
3 

2 
4 

7 

l YH, 1 E, I L. l YE. .. . .. .. . . .. 8 
October ......... . 
November........ 1 2TH, I E, I H.................... 3 
De!'ember...... . . . 1 2TH. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

1928 (about 1,000 shee11). 
,January ......... . l 2TH, 1 2TE, 1 YH, 1 YH ........ . 
February ........ . 1 2TH, 1 H, 1 L .................. .. 
l\lareh ........... . 
April. ........... . 1 L, 1 4TH, I 2TH, 1 2TH, 1 YH, 

1 2TH, 1 YH .. . 
:\lay ............. . 1 2TH, 1 4TH .................... .. 
. June ............ . 
,July ............. . I E, 1 YH, 1 H .................. . 
August ......... .. 
September ....... . 

1 H ................................ . 
1 YE, 1 4TH ...................... . 

October ......... . 1 YH .............................. . 
November ....... . 1 H ................................ . 
December ........ . 

(All cases since Aug-ust, 1927, confirmed microsr,opically.) 

AbbreviationP. 
Y = Yearlinir. 

33 

4 
3 

7 
2 

3 
1 
2 
1 
1 

24 

L = Lamb. 
E = Ewe. 
H = Hamel. 

2T, 4T = Two-tooth, four-tooth, etc-. 
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ETIOLOGY OF JAAGSIEKTE. 

In the following table an attempt has been made to indicate how 
the different sexes, ages, etc., were affected with jaagsiekte at Twee
spruit in 1927 and 1928: -

Lambs. Hamel.~. Ewes. 
Lambs .................... 3 
Yearling Hamels .......... 14 
2-Tooth Ht\mels ........... 9 
4-Tootb, and over, Hamels. IO 
Yearling Ewes ............ 6 
2-Tooth Ewes ............. 2 
4-Tooth, and over, Ewes ... 10 
~~wes in Lamb ............ :3 

:~ 3;3 21 

From this tahle it will he seen that 2/j two-tooth and under were 
affected, whereas ;{2 were over two-tooth. It would appear that 
young sheep are as liable to he affected as old ones. The disease was 
definitely recognized in a lamb 2½ months old. In 1927 the mortalit:v 
at Tweespruit was in the vicinity of 4 per cent., whereas in 1928 it 
was below 2½ per cent. In l!J27 the different sexes in the Tweesprnit 
flocks were more or less distributed as follows : -

2Ci0 E,rns; 
1:15 Ham els; 
425 Ewes in lamb. 

"\\'hen the percentage mortality in the different sexes is considered 
for 1927, it ,Yill he seen thnt about 25 per cent. of the hamels were 
affected, whereas in ewes it was only about 3 per cent. From the 
information received from farmers it would appear that rams are even 
more susceptible than hamels. 

As pointed out above, it is impossible to sa;\· c1efinitely when an 
animal had become afferted \Yith jaag-siekte. Clinical manifestations 
of the disease may onl;\· appear some time after lesions had formed 
in the lungs. It woulc1 be highl,v desiralbe to refer here to one 
important observation made by the writer during his investigations. 
In the case of the sheep used for the in-eontact experiments at Twee
spruit and at Onderstepoort, no clinical symptoms were noticed in 
any of them ,Yhile they were under observation for a period of 
eighteen months. They were in good condition when they were 
slaughtered at the Pretoria Abattoirs at the end of the experiment. 
Amongst these sheep three were foun<l with small localize<1 jaagsiekte 
lesions. T n each case only a small focus was found in one lung. In 
one case they were so insignificant that they eoul<l easil;\· have been 
overlooked. 

In view of these considerations, it is, therefore, almost impossible 
to say at what time of the year the disease was most prevalent at 
'l'weespruit. However, if the climatic conditions at Tweespruit are 
considered, it would appear that jaagsiekte made its appearance in an 
area relatively dry duriug the summer and fairly cold during the 
winter. One can definitely say that the disease in this locality was 
not influenced by wet weather. 

From the records of the specimens and the sheep received at 
( lnderstepoort for diagnosis, caf\es have occurred in the following 
loeali ties : -
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Cape Proi·ince and llecl111a11aland. 
(Karroo Veld): Belmont, Carnarvon, De A.ar, Aliwal Xorth, 

Graaff-Hemet, )Iidclelburg, Beaufort 1Yest. 
Plixed Veld): Taungs, Vryhurg, Douglas, Petrusburg. 
(Coastal Belt): Fmtata. 

Orange Free State. 
(Urass Veld): Bloemfontein, Kaffersclam, Bestersput, Lacly

hrand, Steynsrust, Postmasburg, Hosendaal, Heilbron, 
Yredefort. 

Transcaal. 
(Grass Highwld): Amersfoort, Dernn, Xooitgeclacht (Ermelo), 

Kim·osR. 
(Lowvelcl )Iixe<l CJ-razing·): Lichtenhurg, 1Yaterlierg. 
It \Yill he seen tl1at the disease is liable to make its appearance on 

all types of veld in the Transvaal, Orange Free 8tate, and ('ape 
Province. X o cases are reconlt•d from X ata 1. It is, therefore, im
possible to say whether the 1lisease oceurs in that Province. It is 
quite possible that jaagsiektt> eaunot lie distinguishe1l b.v farmers 
from sponulic pneumonia in sheep. Furthermore, in view of the low 
percentage mortality, it is therefore most likely that the disease 
may have heen overlooked in Natal. J t would appear that more 
<·ases are re!"orded 011 Karroo veld (Cape) a1Hl grassvelcl (Orange Free 
State), and highveld (Transvaal). It is posRihle that the disease has 
been re<'ognizecl in newl~· introduced sheep in other centres, hut that 
it was not able to establish itself there. The high incidence of the 
disease in certain areas mav be clue to the fact that these districts 
ha,e for ~·ears been the rec.ognizecl sheep centres of the F nion, and 
where for years sheep breeding has been carried on. In the other 
centres the disease has not had an opportunity to establish itself. 
The writer is, however, of opinion that environment may play a part 
in the inridence of the disem;e, perhaps as an exciting cause. 

In g·oing through the Ornlerstepoort re!'ords it was found that a 
large number of !'ases oceurrecl amongst Karroo sheep introdul'ed for 
the preparation of blue-tongue va!'cine. In one instance a sheep died 
of the disease 46 months after its arrirnl at Onclerstepoort. It should 
he pointed out that these Karroo sheep should have left their destina
tion in a <'linieally healthy state, but affeded cases have undoubtedly 
been overlooked in view of the death of some of the animals soon after 
arrirnl. The following table will indic'.lte the incidence of jaagsiekte 
in these introduee<l sheep : -
----=-=----,--'=-==----======--c=-=====-=-===-===--= -- -- . ··-· --

District from which 
Purchased. 

Beaufort \Y!'st ........ . 

:\liddelburg, Cape ...... . 

Xumber of 
Sheep 

Purchased. 

500 

Eartag 
Xnmbcr of 

Sheep affected. 

1173 

7540 
740.5 

Hi344 
!)598 
9374 
9155 

Date of 
Arrival. 

20.'i/23 
20/7/23 
2213;27 
14/7/24 
14/7/24 
!l/7 /24 

Period at 
Onderstepoort 
before Death. 

16 months. 
46 months. 

4 months. 
5 months. 
fl months. 

13 months. 
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l•:TJOLOGY Ol' JAAGSIEKTE. 

District from which Number of Eartag Date of Period at 

Purchased. Sheep Number of Arrival. Onderstepoort 
Purchased. Sheep affected. before Death. 

Philipstown ............ 1.000 10641 19/12/24 27 months. 
(1924) 10582 19.112/24 33 days. 

10691 20/12/24 29 days. 
1084:3 20/12/24 25 days. 

1,500 ll092 14/ l /25 l day. 
(1925) ll035 14/ l/25 12 days. 

ll090 14/ 1/25 20 days. 
1098ti 14/ 1 /25 21 days. 
llll7 14/ 1/25 9 months. 
ll6ti6 20/ 3/25 l¼ months. 
12975 :n; 8/25 !I-months. 

1,000 l4:H2 14/ l/26 2 months. 
(1926) 15005 8/ !l 26 3 months. 

15754 17/12/26 1 day. 
600 17149 ()/ ti/27 6 days. 

(1927) 17:340 15/ tl/27 2 months. 

There can be no doubt that infected animals were introduced, 
seeing that sheep succumbed soon after arrival, and that this interval 
n1ried from one day to several days, to several weeks, to several 
months, and even to 27 and 46 months respectively in two cases. Is 
it possible for an animal to remain alive, or harbour jaagsiekte lesions 
for considerable periods before symptoms appear, or did some of the 
animals contract the disease after their arrival at Onderstepoort? 
In this respect the following cases may be cited ,vhere animals were 
definitely intro<luced as infected animals for experimental purposes, 
and used for considerable periodR before they die1l of jaagsiekte or 
were destroyed in e,vtremis :-

Eartag No. No. of the Date of Interval between 
of the Specimen. Arrival. Date of Death. Date of Arrival 
Sheep. and Date of Death. 

17!139 7:32() 2/ 8.127 Died n; n121 :38 clays. 
18339 7489 26/ 8/27 Killed 5/ll/27 About 3 months. 
18340 7781 26/ 8/27 Died 2tl/ 2/28 ti months. 
18371 7503 20/ 9/27 Died 12/ll/27 About 2 months. 
185!12 7817 11/11/27 Killed 7 / 3/28 4 months. 
18,5:n 2tl/10/27 Killed 27 / 3/2!) 17 months. 
l!ltl46 8241 2/ 5/28 Died 23/ 7 /28 2 months. 
19642 8387 30/ 4/28 Died tl/ 9/28 5 months. 
19643 8485 30/ 4/28 Died 27/ 9/28 5 months. 
2ltl35 23/ 8/28 Still alive 2:1; 1/29 5 months. 
2ltl3tl 23/ 8/28 Still alive 23/ 1/29 5 months. 

X./J.-8heep 185!.H, Ham: Arrived at Onderstepoort on the 
26.10.27 from Heilbron, O.F.S., and used for a jaagsiekte in-contact· 
experiment. The animal was in poor condition and when driven 
showed marked respiratory distress. 
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12.4.1928: Condition poor; marked respiratory distress still 
present when the animal was driven. Definite changes in the left 
lung could be diagnosed. 

4.6.1928: Condition poor, hut the animal showed slight improve
ment in condition. 

27.3.1929: The animal showed marked improvement in condi
tion, no respiratory distress when the animal was driven and no signs 
of ill-health seen. The animal was destroyed for post-mortem in order 
to ascertain "·hether jaagsiekte lesions had been present or were 
present, seeing • that the animal was forwarded to Onderstepoort 
suffering from jaagsiekte. 

Post-mortem revealed about 20 fine shotlike greyish white trans
parent nodules about 1 mm. in diameter in both lungs. ln the left 
lung there was a large firm nodular swelling about the size of a 
hen's egg. 'l'his was of the nature of an advanced fibrosis. This 
apparently was a jaagsiekte focus which had partly healed out. 

Uist,ologirnlly (Specim.en Xo. 9093), well-formed papilliform cyst
adenomata could be identified in the fihrnus nodule. The multiple 
shotlike nodules were of the nature of jaagsiekte foci, and in places 
the proliferations were very prominent. In view of the connective 
tissue present in these nodules they ra1mot be regarded as young 
jaagsiekte lesi-0ns. 

'l'his therefore is definitely a case of jaagsiekte which had shown 
definite symptoms before it was admitted here on the 26.10.27. At 
Onderstepoort it was kept under observation for about 17 months. 
It would therefore seem that sheep may he carriers of jaagsiekte 
lesions for considerable periorls before they die of the disease or are 
killed 1·n e.1:trem is. 

The above table clearly indicates, therefore, that sheep may 
remain alive for considerable periods after they have actually shown 
symptoms. Ram 18531 is still in good condition, and symptoms of 
increa;,ed and laboured respiration can be identified when the animal 
is driven. It is being used for a breeding experiment and will be 
killed in the course of 1929 to substantiate the diagnosis of jaagsiekte. 
It may he pointed out that in all the a hove cases where the animals 
died, or were killed in e.!'fremis, jaagsiekte was diagnosed 
microscopically. 

Is it possible from the post-mortem report and the microscopical 
examination of the le;,ious in the lung to say how long an animal 
could have been infected? 

It would he extremely doubtful to estimate the time limit in 
those cases exceeding a 1n{mher of months. Up to that time a com
parison can he made with those cases which have succumbed after 
five months. It must, however, be remembered that some of these 
cases which died at Onderstepoort may already have been infected 
for some considerable time on the farm from ·which they came. 
)foreover it was shown above that three sheep had definite lesions of 
jaagsiekte, hut so small and localized that they did not reveal any 
symptoms. 'faking all these points into consideration, it seems to be 
possible that some cases may be affected with jaagsiekte lesions for a 
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cousi<lerable period (probably years) before the disease brings about 
the death of the animal or necessitates its Rlaughter. Furthermore 
in view of the neoplasm theory suggested by De Kock (1929), such an 
extended courRe may therefore be expected. 

·with reference to the question of sheep contracting the disease 
in kraals, it may he stated that on this point a good deal of informa
tion was obtained at 'l\rnespruit. It was pointed out above that the 
incidence of jaagsiekte at 'l'weespruit is probably the highest yet 
recorded in South Africa. Yet sheep are allmYed to graze day and 
night and onl;v in some instances are sheep placed in a :wire-fenced 
kraal situated near tl1e homestea(1. This kraal is mdre of the nature 
of a small open camp which allo,Ys a large amount of space bet,Yeen 
the sheep brought there at night. · Sheep, not grazing, lie together in 
groups, even if they are allowed to graze night and day in jackal
proof camps. 'l'he conditions present 1n this 'l'weespruit camp are 
therefore more or less similar fo those found in the large camps. 
If jaagsiekte is therefore an i11Iectious disease by mere contact, then 
it must he contracted far more rea<lily an<l to a much larger extent 
where susceptible Rheep come into contaet with infected ones under 
the above conditions. 

The argument iR hrought forward that the inciclence of jaag
siekte becomes markecUy reduced when sheep are allowed to graze 
day and night in jackal-proof camps. At the same time, however, 
the practice is iutroclucecl of killing all :;;hPep sl10wing Rymptoms of 
jaagsiekte. 'riie probable explanation of this decreased mortality is 
that breeding with infecterl animals is being reduced to a minimum. 
'l'his will he more fully cliscussed later on. 

Is .r AAGSIEli:TE AN Oum NARY I:rn-'ECTTOFS DrsEASJ<~? 

From the above it will hP realized that very little definite infor
mation is available regarding the causation of jaagsiekte in sheep. 
)litchell maintained that he produced " true " jaagsiekte by contact, 
hut unfortunately his evidenee cannot he accepted at present_, in view 
of the information obtained after his investigations. He pointed out 
that the susceptible sheep used for his experiments were clrafted from 
an area where jaagsiekte had never been found, and, previous to the 
experiments with jaagsiPkte, had been used at the Laboratory for 
the prncluction of blue-tongue vaC"cine. From the reeords it was 
ascertainecl that the sheep usPcl hy )litchell in UH2 carne from )Iid
clelburg, Cape, and in the lung specimem, subsequently received from 
that area jaagsiekte ,vas definitely diagnrn,ecl. Furthnmore, it was 
shown above that clinically healthy animals affected with jaagsiekte 
lesions mav he introclnced from infected areaR. l\Ioreover in view of 
the short incubation period enc-01mtered by )lite-hell in his experi
mental cases, it is therefore more than likely that }lite-hell did not 
transmit jaagsiekte hy coutact, but that he was dealing with somo 
other infectious pneumonia of sheep which in some of his cases became 
,;uperimposecl 011 true jaagsiekte lesions. 

Iu view of these cliscrepancies, several experimeuts were plam,ecl 
to study the etiology of jaagsiekte. A number of these experiments 
are still in progress, aucl will he more full.v reported later 011. The 
follmving are some of the points studied : -

(1) can jaagsiekte be transmitted hy clirect eon tact? 
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if not, are there any predisposing- causes? (2) 
(3) ·what are the exciting causes? Can one or other of the 

following be incriminated, viz. : organisms, mechanical 
injuries (e.g. dust), etc.? 

The follmving experimentR have been undertaken to ascertain 
whether jaagsiekte can he set up hy contact: -

(a) Experiment S. 315(.i was commen<·ed on the 3rd .August, 192i, 
in order to ascertain whether jaagsiekte could he tranRmitted by 
placing susceptible sheep in very dose contact (in a small stye) with 
known infected animals. Infected animals in these experiments came 
mainly from Tweespruit, and were from time to time introduced 
into this experiment to replace those that had died or were killed in 
e.vtremis. The histo-pathology of all cases that died waR carefully 
conRidered. The susceptible animals were al·ways in close contad with 
at least hrn infected animals. 'l'he following infectt><l sheep were 
used:--

s. li938 s . 18:fil s. l!Jli39 
s. li939 s. rn:373 s. 19(i40 
s. 18:{39 s. 19G07 s. 19643 
s. 18340 s. 19608 

The following are the numbers of the SURceptible sheep employed 
along with details giving the dates of disposal:-

1G530) 
1(i691 ~ Dicharg·ed 2G.l0.27. 
1G53G J 
16537 Killed 22.9.27. 
16ml7 Discharged 2fi.10.27. 
14058) 
142:1:1 1 
14524 l Killed at the Abattoirs on 3.1.29. 
15:{44 ( 
15ti78 I 
159Gi J 
1(i702 Killed 18.:.1.28. 
20231 (In contact from 2.7.28.) Killed 9.11.28. 
21298 Lamb horn July, 1928. 
2l(i4() L:unb born September, 1928. 

'l'hese sheep were in 
months up to 17 months. 
slight localized jaagsiekte 
tations were ohserved. 

contact for periods varying from a few 
Only one (14524) of these sheep showed 

lesions, and, further, no clinical manifes-

(b) Experiment S. :U88 was commenced on the 2(L8.27 in order 
to ascertain ,d1ether jaagsiekte could he transmitted by placing sus
ceptible sheep in contact in an open camp (about 20 yds. x 15 yds.) 
with k110\n1 infected animals. 

The following infected sheep were utilized: -
18:{:19 18:14() 18592 
18590 18591 19(i4(.i 
19G42 19G41 18372 
2rn:-rn 1s:3n 19482 
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The majority of the following susceptible sheep were in contact 
with infection for periods up to 17 months: -

14226) 
15977 ~ (In contact from 1.5.28.) Killed at Pretoria Abattoir 
Hio99 J 3.1.29. 
12164 Killed 27.10.27. 
1450fi 
14513 
14565 
14568 
15971 
16011 
16028 
16532 
16684 Killed at Pretoria Abattoirs 3.1.29. 
167031 
18001 
18341 I 
18348 I 
18349 I 
18528 I 
18529 I 
20231 J 

Lamb-
21291) 
21292 ~ In contact from ,Tuly, 1928. 
21297 J 
21396 In contact from August, 1928. Killed 8.11.28. 

None of the sheep revealed any lesions in their lungs whatsoever 
when destroyed. 

(c) Experiment S. 3208 was commenPed on the 18th September, 
1927, at Tweespruit, ,vhere jaagsiekte mortality was approximately 
2-4 per cent. This experiment was undertaken to ascertain: 

(i) whether specially selected sheep from Onderstepoort would 
Pontract jaagsiekte at Tweespruit when exposed to 
ordinary veld conditions; 

(ii) whether such Onrlerstepoort animals would contract jaag
siekte if allowed to run with those hatches of sheep at 
'l'weespruit in which heavy mortality was occurring. 

On the 18th September, 1927: 
20 Onclerstepoort sheep were drafted into (i) and 
40 Onclerstepoort sheep were drafted into (ii). 

On the 12th )farrh, 1928: 
50 Onderstepoort sheep were drafted into (i), 
(j() Onderstepoort sheep were drafted into (ii). 

Full particulars about these Onderstepoort sheep will be found 
in the following tables. All the remaining Onclerstepoort sheep. at 
Tweespruit were returned to Onderstepoort on the 7.12.28. Some rhed 
at Onderstepoort shortly after their anival, whereas the majority 
were slaughtered at the Pretoria Abattoirs. 
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OXDEHSTEPUlrnT SHEEP SENT TO TWEESPRGIT OX THE 
18.9.27 AND HETFRNED ON 7 .12.28. 

Batch 2 (In-contacts). Batch 1 (Controls). 

12163 X 29/ 5/28 12037 X 21/10/27 9877 A 3/ 1/29 
14077 Stolen 12154 A 3/ 1/29 99(;7 A 20/12/28 
14229 X 2/ 7/28 12167 Stolen 11895 X 19/ 9/27 
14503 A 3/ 1/29 14046 X 30/ 5/28 11930 X 20/ 9/27 
145:34 A 20/12/28 14522 A 20/12/28 14081 A 20/12/28 
l45HH A 3/ 1/29 14529 A 20/12/28 14086 A 3/ 1/29 
15674- A 20/12/28 14532 A 20/12/28 14091 A 20/12/28 
15752 A 3/ 1/29 14576 A 20/ 1/29 14221 A 20/12/28 
15898 A 20/12/28 15699 A 3/ 1/29 14222 X 22/12/27 
15969 A 20/12/28 15974 A :3; 1/29 14225 X 24-/10/27 
15972 A 20/12/28 15975 A 20/12/28 14230 X 20/12/27 
15985 X ? 15907 A 20/12/28 14-231 A 3/ 1/29 
15908 A 3/ 1 /29 16007 A 20/12/28 14520 A 20/12/28 
11>002 A 20/12/28 16017 A 20/12/28 14525 A 20/12/28 
16004 A 20/12/28 160(i!l A 3/ 1/29 14-574 A 20/12/28 
Hi014 A 20/12/28 16101 A 3/ I /2!1 15397 A 3/ 1/29 
1612!) A 20/12/28 16130 A 3/ 1/29 15676 A 20/12/28 
183(;6 A 3/ 1/29 183(;7 A 3/ 1/29 15962 A :1; 1/29 
18368 Stolen 18370 Stolen 16003 A 20/12/28 
14535 A 20/12/28 rno22 A 3/ 1/29 

18369 A 3/ 1/29 

Abbreviations used: 
X= Died. 
A = Killed at the Abattoir, Pretoria; date of death also given. 

ONDEH8TEPOOHT SHEEP RENT TO T"\VEESPHFIT OX THE 
12.~.28 AND RE'ITHNEU OX 7.12.28. 

Batch 1 (Controls). 

l!l322 A 20/12/28 
l!l32H X 10/12/28 
1!1331 A 3/ 1/29 
19;335 A 20/12/28 
19336 A 20/12/28 
19;337 A 20/12/28 
19338 A 3/ 1/29 
1!1340 X 14/ 8/28 
1934H A 3/ 1/29 
19347 X 9/ 8/28 
19348 A 20/12/28 
19353 A 3/ 1/29 
19357 A 3/ 1/29 
19358 A 3/ 1/29 
19359 A 3/ 1/29 

19360 
193Hl 
l93H2 
193H:3 
l93(i7 
l9:3H!I 
19371 
19372 
1937H 
19377 
1937!1 
19380 
19381 
1938(; 
19391 

A 3/ 1/29 
A 20/12/28 
A :3; 1 /29 
A 20/12/28 
A 20/12/28 
A 20/12/28 
X 10/12/28 
X 15/12/28 
X 11/12/28 
A 3/ 1/29 
X 9/12/28 
X 29/ 5/28 
A 20/12/28 
A 20/12/28 
A 20/12/28 
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Batch 2 (In-contacts). 

19325 A 3/ 1/29 
19327 A 3/ 1/29 
19328 Stolen 
19329 Stolen 
19333 X 29/11/28 
19339 X 10/ !1/28 
19342 X 20/ ll/28 
19349 A 3/ 1/29 
19350 A 3/ 1/29 
19351 X 3/ 7/28 
19364 A 3/ 1/29 
193(l(l A 20/12/28 
1931l8 A 3/ 1/29 
19370 A 3/ 1/29 
1938-i A 31/ 1/29 
19385 X 30/ 5/28 
19390 A 3/ 1/29 
19392 A 3/ 1/29 
19384 A 20/12/28 
19398 X 19/ 9/28 
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Two of these sheep (145:34 and 151i99) showed a few localized 
lesions of jaagsiekte in only one lung when killed at the Abattoir. 
These two sheep were in excellent condition and revealed no s;nnptoms 
of jaagsiekte whatsoever when destroyed. Some of the Onderstepoort 
sheep at Tweespruit died of g·eilsiekte and other eauses, while a few 
were stolen, hut in not a single instance were symptoms or signs of 
jaagsiekte cletedecl. These sheep were daily inspected hy the farm 
officers. 

(d) The following experiments (8. 3490, 8. 333!), and S. 3397) 
were undertaken to ascertain whether susceptible sheep treated in 
various ways can be infected by being pla<'ed in contact with infected 
animals:-

(i) Sheep infected with lungworm :-

(ii) 

14226 16694 
15977 16699 
16018 16700 
lli021 

Sheep bled large quantities 
from :{-7 days:

lli018 
16021 
16G94 
16700 

of blood at intervals varymg 

15344 
15678 
15967 

(iii) Sheep infeeted with Strongyloides papillosis :-
16095 15907 
1603G 15876 
15931 10030 

(iv) Splenectomized sheep:-
8429 
8428 

10944 
(v) Sheep in which tar was 

intervals : -
10944 
10743 
18!H7 
18:JG4 
18:348 

10743 
16023 

applied to the skin at various 

18001 
18349 
16532 
16703 
18353 

In none of these sheep was there any evidence of jaagRiekte. 
"\V ith the exception of spleneetomized sheep 8429, 107 4:{, aIHl Hi023, 
which are Rtill alive, all were slaughtered and the lungs carefully 
examined. The splenectomizecl sheep are in excellent Coll(lition, and 
not showing any symptoms. 

The experiments dealing with the possibility of the transmission 
of jaagsiekte or some other lung trouble in sheep hy exciting causes 
such as organisms, dust, etc., is proceeding and will he more fully 
reported on in a later paper. 

DISCL'SSIOX. 

About 100 sheep have been kept in various ways in contact with 
animals affected with jaagsiekte. Only three animals beeame affected 

1180 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



G. DE KOCK. 

with very slight localized lesions of jaagsiekte. These were of such 
a natme that they did not in any way interfere with the health of 
the sheep. In fart, these lesions would have been missed h:v a 
layman. From the above it will he seen ·that it was not possible by 
the in-contact experiments to produee dinil'all:v affected cases of 
jaagsiekte. De Kock (1929), in a consideration of the hiRto-pathology 
of jaagsiekte, expressed the view that the disease is probably of the 
nature of a neoplasm, i.e. a multiple papilliform cyst-adenoma. 
)Ioreover from, the experiments conducted at Ondenrtepoort and at 
'l'weespruit it can safely be said that jaagsiekte does not belong to the 
C'ategory of an ordinary infectious disease. It may be argued that 
the predisposing conditions were not present at Onderstepoort (e.g. 
climatic conditions, etc.), to set up the <lisease by close contact. The 
disease <lid not, however, develop on the lines of an infectious disease 
in the ( )nderstepoort sheep kept at Tweesprui t. At 'l'weesprui t sue h 
predisposing eauses must have been present, in view of the high 
mortalit.v from jaagsiekte amongst Tweespruit Rheep. :Mitchell main
tains that he was justified in stating that under experimental con
ditions lesions mav he found in in-contacts in from 3-5 davs. As 
pointed out above: lesions of jaagsiekte may have been pr~sent in 
the sheep before the experiment commeneed, seeing that these sheep 
were drafted from a known infected area. Unfortunately l\Iitchell 
does not desnibe the histo-pathology of the positive experimental 
cases, i.e. whether adenomatous foci were present, or whether the 
lesions were of the nature of a catarrhal pneumonia, etc .... 
)Iitchell, however, doe8 not regard the a<leuornatous proliferations as 
characteristic for the disease. He did not find such lesions present in 
all his cases. 

De Kock (1!)29) pointed out that the lesions detected in a number 
of the sheep at the Graaff-Heinet Experimental Station resembled those 
described by )Iitchell, and in whieh the characteristic adenomata of 
jaagsiekte were not identifierl. The ,niter is, therefore, of the 
opinion that )Iikhell was probably dealing with a specific form of 
pneumonia in sheep, whieh was not the so-called jaagsiekte of Twee
Rpruit studied by De Kock. In-contact experiments are being con
ducted with sueh Graaff-Reinet infected sheep in order to ascertain 
whether in South Africa there are two speeific lung diseases of 
sheep:-

(1) Chronic eatarrhal pneumonia, etc., described by )Iitchell, 
and seen in some of the Graaff-Heinet Experiment Station 
sheep; 

(2) multiple papilliform eyst-adenomata of the lung compli-
cated with pneumonia, i.e. true jaagsiekte. 

)lost likely the progressive pneumonia of 1Iontana, to which Cmvdrv 
refers, belongs to the former group, i.e. the specific pneumonia o·f 
sheep studied hy 1Iitchell. 

Can the view expressed b;v De Koek, viz., that the lesions of 
true jaagsiekte are of the nature of a neoplasm, he explained on 
etiological grounds? In referring to the literature it will he found 
that many investigators record the occurrence of spontaneous lung 
tumours in mice. )Iurphy and Sturm (1925), in their study of 
primary lung tumours in miee following cutaneous application of tar, 
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found that mice failing to develop skin cancer are found to have 
tumours in the lungs. Incidentally it may be pointed out that these 
tumours seen by :Murphy and Sturm resemble those in jaagsiekte 
sheep to a certain extent.· Althoug·h spontaneous tumours in the 
mouse are fre1p1ently observed, yet these authors maintain that they 
rarely occur in such ;\'Ollllg' animals, or in such high percentage of 
indivicluals as ohtainecl by them experimentally. 

~faud Slye (1927) and other workers are of the opinion that in 
mice there is an hereditary tendency to ('ancer. According to her, 
with double cancerous parentage the offspring will be 100 per 
cent. caneerous. She also refers to the organ susceptihility. She 
does not. consicleT 1:ancer to be contagious, he!'ause the most pains
taking and long-eontinuecl experiments have never succeeded to 
transmit cancer b;\· contact. She helieveR that there are apparently 
two factors neeessary for the production of cancer: first the inherited 
susceptibility (i.e. susceptible soil), and secondly, irritation or 
chronic stimulation or trauma. In mice resistant hv hereditv no 
amount of irritation 01· trauma has ever induced canee;·, and in 'mice 
susceptible by heredity to only one location of cancer no amount of 
irritation or stimulation applied to other parts of the hocly has even 
to date induced a neoplasm. 

,Jackson (1928), in dealing with certain biological aspects of 
cancer, refers to the opinion of Little that inheritanee in animals has 
heen proved, hut we are not positive of the exact mechanism of this 
inheritance fador. ~Iurray thinks that environmental changes do 
alter tumour ineidence in mice, e.g. enforced non-breeding delays 
very markedly the age of tumour incidence. 

In view of these data the suggestion that jaagsiekte in sheep is 
of the nature of a neoplasm may therefore be seriously considered for 
the following reasons: -

(a) The histo-pathology of the lesions; 
(b) the low pereentage mortality in the flocks; 
(r) the failure to transmit clinical cases by close contact; 
(d) acreptance of the tumour hypothesis would render 

intelligihle the fatal outcome in all recognizable cases of 
the clisease. 

Hereditary factors are being investigated and attempts are being 
made to breed " more susceptible " animals from infected rams and 
ewes. 

As pointecl out ahove, the systematic slaughter of all sheep 
showing symptoms of jaagsiekte has been responsible for a recluction 
in the percentage mortality on badly infected farms. This may 
incidentally he due to the fact that infected ewes ancl rams are 
eradicated from the flocks, thus preventing sheep susceptible to this 
neoplasm being bred. 

CoNCL°L'SIONS. 

(1) The greatest difficulty eneountered in the study of jaagsiekte 
in sheep was the fact that it was practically impossible to diagnose the 
disease in its earliest stages, i.e. before clinieal symptoms had 
manifested themselves. Sheep supposed to he healthy may not he 
free from jaagsiekte lesions. 
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(2) It would appear that young sheep and even lambs are liable 
to heeome affected. 
. (!1) The mortalit;\· of jaagsiekte at 'l'weespruit, Orange Free State, 
rn 1927 was 4 per eent., and in 1928 helow 2½ per eent. There it 
would appear that the hamels were more susceptible than the ewes. 
Probably rams are even more susceptible than hamels. 

(4) At Tweespruit, in spite of the closest observation, it was 
impossible to say at what time of the year jaagsiekte was most 
prevalent. There the disease was, however, associate1l with an area 
relatively drv in summer and cold in winter. 

(5) She~p may remain alive for considerable periods (months, it 
is even believed for years) after they have actually shown symptoms 
of j aagsiekte. 

((i) In view of the reeent in-contact experiments and field obser
vations, jaagsiekte should be contracted far more readily and to a 
mlu:h larger extent, if it is to he regarded as an infedious disease 
set up h;\· mere eontaet. It was not possible to produce clinically 
affederl <'ases of jaagsiekte by in-eontar-t experiments. 

(7) It was not possihle to transmit jaagsiekte by dose contact to 
sheep whose resistance harl been lowered h;\' lung-worm infection, 
bleeding large quantities of blood at eertain intervals, Stron_qyloide.~ 
papillosis infection, Rpleneetomy, and application of tar on the skin. 

(8) It is suggested that there may he two specific lung diseaseR 
of sheep in South Africa: (a) a chronic catarrh al pneumonia with 
fibrosis and l;\·mphoid hnwrplaRias( ?), described hy )lite hell, and (b) 
multiple _papilliform cyst-adenomata of the lung, with a terminal 
pneumonia. 

(9) The suggestion that jaagsiekte of sheep is of the nature of a 
neoplasm may therefore he seriously considere1l for the following 
reasons:-

(a) the histo-pathology of the lesions, 
(b) the low pereentage mortality, 
(c) failure to prnduee clinieal eases by in-eontaet experiments, 
(d) fatal outeome in all reC'og·nizahle cases of jas1g-siekte. 
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15th .4nnual Report of the Director of Veterinary Seri-ices, 
Union of 801dh Africa. October, 1.92.9. 

* Anatomical Studies No. 7: Hypoplasia of a 
Testicle and Hyperplasia of the Prostate 
in a Dog. 

By l'RO}'ESSOR H. H. crRSON, F.H.C.V.S., Dr.}Ied.Vet .. Division 

of V eteriuary Serviees, Understepoort, Pretoria, South Afrira. 

THE former condition was observed in the left undesrended testirle 
(abdominal) of a young adult mongrel dog (1).0.B. GHi) which died 
on 7 / 5 / 28 in an experiment <'OIHlucted in the Department of 
Physiology. Cryptorchi<lism in the dog is an uncommon condition, 
and, when recorded, a histological examination of the retained testicle 
is genernll_v omitted. Corner ( ~), iu desnihing the minute anatomy 
of the testis of a hermaphrodite pig, refers to " numerous interstitial 
cells but without germ-cells in the tubules." Crew (1B22), with more 
material, noti!'es in the horse the a hundance of spennatogonia and 
spermatocytes which appeared " to undergo degeneration, presumably 
of a fatty nature." In such cases the C'eI!s in certain fields were 
" Reparat~d from the ha~ement mern hrane as a complete cast." In 
other fields the foetal state persisted, i.e. the seminiferous epitlielium 
consisted of SPrtoli cells and spennatogonia (,Toest Hl24). 

In the case in question the testiele was softer and smaller than 
normal and was situated near the annulus inguinalis ahdominali~. 
On micrnscopic· examination the foI!owing <'hanges were noted: -

The tuni<'a albuginea was poorly developed, but the intertubular 
stroma was well marked, there being present groups of inten,titial 
cells especially where several adjac-,mt tubules approaehed each other. 
The c·.;vtoplasm of these cells, generally polygonal in shape, stained 

* Cases of anatomical interest encountered in the Anatomic·al Department 
of the Facult~· of \'eterinary SeieEce (Transvaal University College) are pub
lished under this title. The following are previous contributions to the series: -

No. 1. "A Rare Case of Cr~·ptorchidism in a Monorc·hid Ram" (1927), 
ref . • J/.., Vol. 83, p. 579: Quinlan, J. TI., and Curson, H. H. 

No. 2. "A Case of Reduetion of the ThoraC"ic Vertebrae in a Donkey" 
(Hl2i), 8. ,!fr .. JI. Sc., Vol. 24, pp. 450-1: Curson, H. H., Jackson, 
C., and Neitz, W. 0. 

No. 3. " ' Gut-tie ' or Strangulatio Ducto-spcrmatica C\Valch) in a Merino 
\\'ether" (1928). ,JI. 8. ,1/r. Vet. Jled. A.ssn., Vol I, No. 2 
p. 97: Curson, H. H., and Quinlan, J. B. ' 

No. -l. "An Anomaly of the R,,nal Pelvis in a Horse " (1928), ret. Rec., 
Vol. 8, p. 1006: Curson, H. H. 

No. 5. "Ossification of the Fa~cia Lata in a Horse" (1928) ret. Rec., 
Vol. 8, p. 1006: Curson, H. H., and Rossiter, L. ·w. ' 

No. 6. " An Unusual Feature of the Musculature in the Shoulder of a 
Donkey" (1929), T"et. Hee., Vol. 9, p. 66: W. S. B. Clapham. 
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deep pink (with haemalum-eosin), whereas the nuclei, usually 
Rpherieal, were deeply rhromatic. 

. The epithelium lining the semiuiferous tubules varie<l greatl;\· 
rn arrangement and amount. The lavers of rells numherf'cl as a rule 
from 1 to !1, the nurlei being generailv large and vesicular, wherem1 
the cytoplasm, staining palf' purplP, • seemf'cl to have degenerated. 
Everywhere it was drawn out into filamentous strands whirh gave 
an irregular network appeamnce to the lumen of the tuhules. In 
some pla<"es spennatogo11ia and spermatoevtes were easilv reco(J'nizf'cl 
many of these eells being va<'uolated. I;1 no ease was' a SJlf';·mati<l 
seen. The lumen of other tubules was PntirPlv filled with !'ells nurnv 
0£ whieh stained deep pink with a deeply ehro'matic nu!'leus. I'n son{e 
eases there was defiuitel;\· a separation of the rellular elements from 
the membrana propria, suggesting east formation. (See Fig. I.) 

Sin<'e cr;\·ptorehidism rep1:esents not only interferenee with eauclal 
migration of the testicle, hut also invariably anest in the develop
ment of sex eells, thf' ehanges deserihed above ean be readil;\· 
appreeiatecl. 

The latter of the two eonclitions UIHler discussion is not uneom
mon in old subjects, being frequently assoeiatecl with cliffieulty in 
micturition. Actuall;\· in Dog (il6 marked retention of the urine ,ms 
observed on post-mortem examination. "\Yhether the h;\·perhophy of 
the prostate was relate<l to the atrophy of the left testis it is 
impossible to say; hut Ellenberger ancl Baum (1921) state that the 
size of the former glaucl " ist urngekehrt proportional cler 0-ri)sse cler 
Hoclen." This statement, however, is hal'Clly correet for the normal 
male. Sinee in a eastratecl clog there is marked atroph;v of thf' 
prostate, one would expect that in senility a similar rhange would 
follow. (See Fig. 2.) Histologiral examination showed that the 
enlargement in Dog (il(; was due to a uniform hyperplasia. (See 
Fig. 3.) 

I desire to thank )Ir. ,T. I. quin, B.Y.S<'., for handing this 
matPrial to me. 
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l<'IG. 1. 

Cr~•ptorchid testicle. Dog 616. X 160. 
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Fw. 2. 

Section of a r·asfrnfed dog's prostate, showing atrophy of 
prostatic lobules. 

FIG. ,S. 

Section of dog's prostate (616), showing hyperpli,sia. X 65. 
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15th A.nnunl Report of the Director of Veterinary 8enices, 
r nion of Smtth Africa. October, J.92fJ. 

On the Toxicity of Arsenic to Fowls. 

By ,T. P. VAN ZYL, B.A., Ph.D., Hesearch Offieer, Onderstepoort. 

INTRODUCTION • 

.ARSE~ICM, preparations are amongst the most uspful gPneral 
insecticides known. In Routh Africa they are in almost claily use for 
a variety of purposPs, chiPf amongst whieh might bP mentioned its 
use as a dip against ticks or as an i11tPrnal remedy against worms by 
stock farmer:.;, as a spray against insect pests by horticulturists, as 
a bait or spray against swarming locusts by the agriculturist in 
in genenll, and finally as an exterminator of ants and vermin by the 
householder. Cases of suspected arsenical poisoning of animals, both 
accidental and malici-ous, are therefore fairly common, and pr-obably 
run into several thousancls* annually. From the standard tPxtbooks 
one unfortuuately gPff, very little definite information about the toxic 
close of arsenic for the clifferent classes of animals, or a bout the 
interpretation of analytical results (Lauder, 1912). 

Green of this Division undertook fairly elaborate experiments 
some ten years ago, with a view to determining the fate of arsenic 
in the animal body, the probable toxic dose for different classes of 
stock, and the concentration of As2 ()3 in the stomach contents, livPr, 
etc., of animals known to ha Ye diPcl as a result of arsPnical poisoniug 
(Oreen, Ureen ancl Dykmann, 1918). According to this authority 
" 0.1 to 0.2 mg. As2 0 3 1wr 100 gm. of liYer tissue is difficult to 
interpret in a country where arsenical dipping is extensively practised; 
0.4 to 0.8 mg. would he suspicious, clepencling· upon the circumstantial 
evidence; a hove 1 mg. would he highly suspicious under most circum
stances; and 2 mg. or mm·e (per 100 gm. liver) would he au almost 
certain indication of fatal iutoxieation-could accouut for death 
irrespective of othn causes " (Green, 1918). The results of analyses 
of stomach contents (nuuenal, abomasal, etc.) were difficult of inter
pretation, hut Green concludecl that " a combination of analyses of 
stomach contents aucl liver tissue may, therefore, be easier to inter
pret than either alone " (Green, 1918). Subsequent pxperience of 
U-ree-11 and the "Titer, 011 several thousand samples of livers and 
stomach contents from suspedecl or known m·spnic-al poisoning casss 
has in the main confirmed the figures just given. ' 

As a continuation of Green's earlier work, allCl in Yiew of tJrn 
possible dangerous .arsen_ical c011tPn! of locm;t _meal, sometimes largely 
used as a poultry food, 1t was consHlered advisable to obtain approxi-

* At present about 800 samples are examined annually by this Laboratory 
m connection with arsenical poisoning. 
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mate data 011 the toxicity of arsenic for fowls. The details of these 
experiments (which WP;'e carried out in 1924 already) are here 
recorded. 

TOXICITY OF WHITE ARSENIC, 

(i) Fowl Xo. YII, weighing only 1.0 Kg., was given 75 mgs. of 
white arsenic, in the form of a very fine powder thoroughly incor
por::ited with about 10 gm. of mPalie meal. and made into pellets 
of a suitahle size after moistening· with water. The next mm·ning 
the fowl was noticP<l to be ill and off its feed. '111P comb was 
slightly pmplish and the hird was lying down most of the tinw. It 
died 44 hours after dosing. 'i'he post-mortem* revealed the chief 
lesion to he corrosion of the mucosa of the stomach, it being 
practicall.v " burned " through. ThP sulmrneosa of the stomach 
was ver_v rn1wh inflarned, the ileum was <·ovPred with blood and in 
g·eneral the intestinal tract showerl haemorrhagic enteritis. The 
organs all appearPd normal a1ul the tissues werP not eougesterl. The 
l~ver showP<l the low arsenic figure of ± 0.25 mg. As

2
0

3 
per 100 gm. 

tissue, though the stomach contents still eontained a total of 6 mgs. 
As20 3 , equivalent to 23 mg. per 100 gm. 

The action of the arsenic in this cm,P cau, therefore, hP descrihe1l 
as local, sPvnely irritant. The low As,()3 figure for the livPl' imlirntes 
that the arsenic was too unsoluble to he rapidly ahsorhed into the 
blood strPam. "Te have, therefore, in this ease an example where 
a correct drngnos~s is not possihle from the analysis of the liver alone, 
though the arsemcal content of the stomaeh is so high as to indicate 
at once the likelihood of arsenical poisoniug. · 

Conclusion.-In this case 75 mg. per Kilogram (or 7.5 gm. As2 ()3 

per 100 Kg. body weight), in the form of finely powdered white arsenic 
:ulrninistere1l iu a food mixture to a ;vom1g fowl, proved fatal within 
two days. 

(ii) Fowl Xo. X, weighing 1.8 Kg, was dosed with 320 mg. of 
n ilifferent sample of white arsenic, mixPd with a trace of fat hut 
,otherwise undiluted. "\\Tithin a day the hird appeared to he dull and 
the eomh showed slight discoloration. Before the end of the seeornl 
~!av the fowl looked very ill and hail a clark <'<llourecl comh; it was 
r:o;itinuall.v lying ilmn1 · and refused food; suhsequentl_v a mueous, 
offensive-smelling discharge from the beak he!'ame frequent, especially 
when the bird was disturbed. Death enrned four davs after the 
administration of the arsenc. The post-mortem examin;tion showed 
the immediate cause of deatl1 to have bPell sevne necrosis of the 
'8tomach, accompanied with gang-renous decomposition of its mucmm. 
The suhmucosa of the stomach was also much inflamed. \"\Tith the 
Pxception of a slight irritation of the jejunum and a barely percept
ible oedema of the lungs, there were no further abnormalities. Liver, 

* Practicallv all the post-mortems referred to in this paper were carried 
out by Dr. Vegiia, a veterinarian of considerable experience in arsenical poison
ing cases on the Onderstepoort staff. In a few cases the post-mortem was 
t'Ondueted by )Ir. )lartinaglia, also a ,·eterinarian. on the staff. _ The writer 
"·ishes to thank these colleagues here also for their valuable assistance and 
interest in the investigation. 
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heart, kidneys and the major portion of the intestinal tract were 
apparently unaffected by the poison. Chemical analysis revealed 
only a trace of Asi)a (less than 0.15 mg. per 100 gm.) in the liver. 
In the stomach contents eonsiderahle arsenic was found to be present, 
but owing to an unfortunate at'cident, its quantitative determination 
was not possible. 

In this case the action of the arsenic was even more " local " 
than in the first case, and death was perhaps due to its ,;hong caustic
action and not to its action as an organic poison. The difference 
hetween the two cases might have been due to the possihility of the 
smaller dose, diluted with meal, passing more rapidly into the 
intestinal tract than the larger undiluted dose, which would begin to 
have a corroding action on the stomach itself practically at once, 
but nu marked action on the intestines. Here also a diagnosis of 
arsenical poisoning would not he possible from the analysis of the 
lin•1·, though the analysis of the gizzard contents would he a rnueh 
hetter indicator. 

Conrl11sion.-A dose of 18 gm. As2 ()3 per 100 Kg. body weight, as 
rmlinary white arsenic given unmixed with food, proved fatal to a 
full-'· mature bird in four da:vs. 

(iii) _Fowl :N"o. XI, weighing 2.25 Kg., received HiO mg. of the 
same white arsenic in a similar way to the previous fowl (So. X). 
After one day this bird showed no visible s;vmptoms at all. After two 
days, however, it was notice1l to have a slightly purplish eomh, and 
appea.recl rather dull and unwell. The following clay the eomh an1l 
lo hes WE:'re very dark and some slimy material was oceasionally dis
charge1l from the beak. Nevertheless, this bird did not seem to he 
seriom;ly ill, as it continued feeding and 1lid not assume the markedly 
drooping· attitude notice1l in the first two eases. On the fifth da;y 
it was clearly beginning to improve and the last trace of sluggishness 
had vanished before the week was out; the comb and lobes had 
resumed their normal colour; the posture and gait were normal, and 
the appetite good. The bird was kept under observation for a fur
ther 18 da:vs, during which period it stayed completely healthy. It 
was then killed and post-mortemed. All organs, except the gizzard 
and small intestines, seemed to he normal and healthy. 'The jejunum 
showed a faintly perl'eptihle ieterns and a slight ( doubtful '.) thicken
ing, and the ileum showed traces of hyperaemia. As reg·ards the 
stomal'h, a peculiar extension, somewliat akin to prolapsis of the 
stomach oeeasionally noticed in sheep suffering from arsenieal 
poisoning (Theiler, 1912), was founil to he present. In this part 
of the stomach there was an accumulation of partly decomposed, 
had smelling foorl material. The prola11secl portion weighed in all 
Ia gm., of which 5 gm. were stomach wall and 8 gm. food material, 
yielding on analysis 8 mg. of As2 0 3 • '!.'he liver showed a minute 
trace of arsenic, too small for exact determination by the method used 
(Green, 1918, and Van Z,vl, 192;J), hut estimated at less than 0.04 
mg. rer 100 gm. tissue. The crop contents were completely free from 
arsenic. 

The hare evidence of the chemical analysis of the portion of the 
stomach would tempt one to give a verdict of arsenic·al poisoning. 
In this case arsenical poisoning is, however, out of the question since 
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the bird was actually killed in good l1ealth 23 days after dosing, 
so that we have a good illustration here of the errors an analyst is 
liable to mah• if he does uot know all the facts of the case. 

Conclu.~ion.-A dose of 7.1 gm. As2 ()3 per 100 Kg. body weight, 
as onlinary white arseI!ic, given unmixed with food to a mature 
bird, produced some degree of illness, but was not fatal. 

SrlDL\RY. 

From these three cases it would appear that ordinary white 
arsenic (insoluble) is much less poisonous for fowls than is commonly 
accepted for the dog or human suhjeet (Blyth, 1895, Glaister, 1921). 
Even cattle and horses seem to he rather less resistant (Friilmer, 1!..110, 
Lander, 1912;. The minimum lethal close, which very likely would 
vary considerably acconling to the individual characteristics of the 
bird, the fineness of the arsenic grains, the mode of administration, 
etc., is pla<'e1l by the reeorded experiments at about 7 .5 gm. As2 (J 3 

per 100 Kg. body weight or 150 mg. (2½ grains) per average large 
bird of 2 Kg. (4½ lb.) live weight. This figure agrees closely with 
that of 0.1-0.15 gm. per hircl (weight of birds not stated'.) given hy 
Con-enin (Friihner, 1910, and Lancler, 1912). 

TOXICITY OF SODIUM ARSENITE. 

(i) Fowl No. II, weighing 2.0 Kg., was closed with 100 mg. As2') 3 

in the form of 80 per cent. soclium arsenite dissolved in a little 
water ancl made up with mealie meal into pellets. It showed no 
symptoms on the late afternoon of the day of dosing (i.e. after five 
hours), but was found dead on the following morning (i.e. after 19 
hours). 'l'he post-mortem showed general severe catarrhal enteritis, 
with hyperaemic patches, slight oedema of the lungs; congestion 
of the liver: patchy mar keel hyperaemia of the submucosa of the 
gizzard, with slight swelling of the mm·osa. Chemical analysis 
revealed the presenee of 1.3 mg. As20 3 per 100 gm. of liver tissue. 
In the stomach contents only I mg. As2 0 3 (corresponding to 3.2 mg. 
per 100 gm.) was left, showing that the passage of the soluble arsenic 
into the intestines had been rapid. 

The post-mortPm findings, therefore, point to arsenical intoxi
eation, apart from a mere caustic action. Both analytical figures also 
indicate arsenical poisoning. 

Conclusion.-Arsenic in the soluble form was fatal to a full
grown fowl within one -clay, when administered in: a food mixture 
at the rate of /j gm. As2 0 3 per 100 Kg. hody weight. 

(ii) Fowl No. YIII, weighing 1.45 Kg. was dosed with sodium 
arsenite mixed with mPalie meal, equivalent to 50 mg. As20 3 • After 
18 hours this fowl appeared to he still in normal health, though it 
showed slight diarrhoea. During the seeornl day, it showed umnis
takahle signs of illness, appearing listless, losing its appetite, all(l 
showing a purplish comb. Althoug-h suhsequPntly these symptoms 
became morP pronounced and the bird retained the lying position 
most of the time, from the sixth day a clefiuite improvement became 
apparent. After eight days the fowl was appnre11tly quite normal 
again, remaining in 1ierfect hPalth for the further pPriocl of a 
fortnight, during whieh it was kept UJHler observation. 
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Co11cl1,sio11.-A dose of :1.4 gm. dissolved Asi) 3 per 100 Kg. live 
weight, gi{·en in a good mixture to a young fowl, prnvecl non-fatal 
but procluce<l definite symptoms and a fairly marked degree of illness. 

liii) FO\d Ko. Y, weig·hing 1.85 Kg. was (losecl in a similar wa~· 
with 95 1ng. As2 0 3 in the form of 80 per cent. Roduim arsPnite. This 
bird developecl symptoms in about a clay, gradually gettiug worse ancl 
dying on the fourth day. Xo post-mortem was helcl in this case. 
Chemical analvsis of the liver and stomach contents showed tlw 
presence of 0.4~0.5 mg. As20 3 per 100 gm. material in hoth cases. 

llere the analytic·al figures do not admit of a definite cliagnm,is, 
though they are high enough to rair-e the suspicion of arsenical 
poisoning. The other eviclence available in thi-s case, however, 
enables one to return a venliet of fatal arsenical intoxication. 

Co11clv.~ion.-Hocliu111 an;enite adrninisterecl in a foocl mixture to 
a rnatme fowl in a close of 4.1 gm. As20 3 per 100 Kg. hocly weight 
provecl fatal on the fourth clay. 

Sr~DtARY. 

'l'hese three cases seem to place the m1111mum lethal dose of 
soluble arsenic for fowls at about :1.75 gm. As2 0 3 per 100 Kg. live 
weiglit or 75 mgs. per avernge large bird of :2 Kg. If we eompare 
this figure with that for white arsenic, we see that for fowls the clis
solvecT oxide is just twil'e ai- toxic as the unsoluhle oxide. It woul<l 
further appear that fowls are appreeiahly more resistant to arsenite 
than sheep, horses or cattle, as for these animals Kaufmann, l:heen 
and others put the minimum lethal dose of dissolved As20 3 at about 
1 gm. per 100 Kg. body weight (Oreen and Dykmann, l!H8). 

EFFECT OF REPEATED SMALL DOSES OF SODIUM 
ARSENITE, 

(i) Fmd No. IY, weighing· 1.:15 Kg., reeeivecl on alternate clays 
for a period of one month, along with its ordinary feecl of grain, 
small quantities of <lis,mh·ed arnenie mixed with mealie meal into suit
able pellets. The first four closes were only 2 mg. As2 () 3 as 80 per 
cent. soclium arsenite each; then followe<l two closes of 5 mg·. each, 
and finally 9 <loses of 10 mg·. eac·h were aclministerecl. The fowl, 
therefore, got 108mg. clis,mlvecl As2 U3 in all, c·o1Tespondi11g to 9 gm. 
per 100 Kg. live weight. Absolutely no ill effects <lue to this treat
ment were noticed, and in spite of the fart that the bird was Ponfined 
to a small cage in the laboratory for a month, it <lid not lose in weig·ht. 

Concl11sion.-An average mature larg·e hird, which had received 
a few preliminary small <lo,;es of arsenic, easily toleratecl dm,es corre
sponding to 0. 75 gm., clissolved As2 ()3 per 100 Kg. hody weight in 
its food every second clay for several weeks, without imftering any 
visible effects or falling off in weight. 

(ii) Fowl Ko. Ill, weighing 1.4 Kg., was given small quantitif!S 
of dissolved so(lium arsenite, mixed with meal, five or six times a 
week, for a period of five weeks. At first only the equivalent of 1 mg. 
As

0
U3 was given, which was soon increased to 2 mg., then to 5 mg. 

ancl at the ei1d of the seeoncl week to 8 mgs. During the last week four 
of the doses were raised to 10 mgs. each. l◄'or the period of the 
experiment the fowl got a total of 171 mg. dissolved As2 0 3 , which is 
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1:iquivaleut to over 12 gm. per 100 Kg. h0<ly weight. Two clays after 
the experiment was stopped (the bird being quite normal still), the 
bird "·as killecl (chloroformed) and post-mortemed. All the organs 
were found to he perfectly normal and healthy; hut the muernm of the 
stomach showed signs of previous slight inflammation and the 
intestines showed slight general diffused hyperaemia-of the icteric 
type in the jejunum ancl of the mucous t_vpe in the ileum. Samples 
of the contents of the gizzard and intestines, of the liver, kidneys ancl 
muscle, were subjected to chemieal analysis for arsenic. In no case, 
however, was there sufficient arseuic present to nllow of a c1uarititative 
determination. In the stomach contents, kidney and live1 " traees " 
of arsenic were apparently still present (estimated at less than 0.04 
mg. per 100 mg. material), but in the other samples it was doubtful 
whether even a trace was present. 

It was, therefore, plain that no visible ill effects were produeecl 
by this method of closing with arsenic. As fowls feel on locust meal 
containing arsenic would, in practice, usually be subjected to the 
action of even smaller quantities of arsenic taken into the system in a 
similar way, this experiment seems to indicate that there would he 
little clanµ;er from using poisonecl locusts in moclerate quantities 
(compare later). A slight drop in the weight of the bird from 1.4 Kg. 
to 1.24 Kg. was found in this expeTiment. "\Ve are, howeveT, of 
opinion tliat this should be attributed Tather to the prolonged close 
c·onfinement and lack of exercise than to the arsenic itself; thouµ;h it 
is also possible that the limit of safety is indicated. 

Concl1JSion.-Repeated small closes of soluble· As,O,, mixed with 
foocl, up to 12 or 15 mg. As2 0 3 per average large bird of 2 Kg. live 
weight or about 0.75 gm. per 100 Kg. given five times a week for 
several weeks, had no detTimental effect. Analysis also showed that 
the arsenic was very rapidly eliminated from the system (Lander, 
1912, and Green, HHS). 

(iii) Fowl No. Ila, weighing 2.2 Kg., was dosed with arsenic in 
the form of dissolved sodium arsenite incorporated into a mealie meal 
paste in the following quantities and with the result indicated here
under:-

(a) 10 mg. As2 U3 : absolutely no effed noticeable during the 
following two days; then 

(b) 25 mg. As
2
0,: no effect visible during the following thrPe 

clays; then 
(c) 50 mg. As2 0 3 : no clear effed visible during thP following 

four days; then 
(d) 100 mg. As/\: bird noticeably sufiering on the clay after 

<losing ancl died on the thinl da;v. 
"\Vithin 20 hours after re<'eiving the final dose, the fowl was 

showing marked symptoms, which rapidly became more 1n·ono1111<-ed. 
Un the sec-ond day it was dull aucl drooping, frequently la;\· down, 
had no appetite and developed a purplish c-olour of the comb Dnd a 
reil colour of the leµ;s ancl skin. It cliecl GO hours after the final close. 
The post-mortem fincling was: very marked hyperaemic anrl catarrhal 
enteTitis, fatty degeneration and c-onµ;estion of the liver; practically 
all the other organs and tissues congested, and the mucosa of the 
stomach apparently slightly mummified. 
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As presumably the previous doses had already exertecl some slig·ht 
action on the intestinal tract and the organs, it might be assum«:>d that 
our ('tH,ie woulcl correspond roughly to one in whieh a single dm;«:> of 
say 110 mg. As2 U3 had b«:>eu aclminister«:><1. Ou the other hand, a 
single <lose of rather more than 50 mgs., say 5G mgs., woul<l be 
definitely non-fatal. The-se quantities conespornl to 100 and 50 mgs. 
respectively reekonecl per average large bir<l of 2 Kg. weight and are 
apparently in agreement with the preYiously recol'(led result (para
gTaph :J), that flie minimum lethal <lose of sodium arseuite is about 
75 mgs. dissolved oxide per bird of 2 Kg. hody weight. 

ConclusZ:011 .-Dosing at intervals of several days with increasing 
quantities of dissolwcl As2 U3 was r«:>latively safe up to 45 mg. per 
sing-le dose pt>r average larg·e bird, but d«:>ath ensued if the dot-1e was 
in<'reasecl to f)() rngs. 

SUMMARY. 

The <'ases cliscussed nuder this Rection are of interest in eonnec
tion with the que-stion of the possible injurious effect of feecling laying 
meal, manufacturecl from spray«:>cl (i.e. poisoned) locusts to poultry. 
It is here shown that average large fowls ean easily tolerate as much 
as 20 to 25 mgs. ( = ¼ gr.) of the clissolvecl oxicle thrice weekly for 
several successive weeks. This limit will be rarely, if ever, reached 
hy feeding poisoned locusts or locust meal at the rateR ordinarily 
recommeudecl. It is further of interest to note that Corveuin reported 
no injurious effects for 20 mgs. 11:hde ar.~enic (i.e. the insoluble, les•s 
active form) given clail;\· for a week, but found that a close of 50 mgs. 
rlaily for a week proved fatal (Frohner, 1910). If we again make the 
assumption that white arsenic is only half as toxie to fowls as is 
sodium arseuite (cp. p. ll!J:i), C01Tenin's figure for safety is 10 mg. 
dissolved oxide daily for a week (per bird of unstated weight?), 
whereas om· own estimate for a prolonged period is 12 to lG mgs. 
given five times weekly per average hil'(l of 2 Kg. weight. The agree
ment is, therefore, very satisfactory. 

THE ARSENIC CONTENT OF POISONED LOCUSTS. 

As has already been inrlicaterl, the main object of this study was 
to obtain information that would he of assistance in dealing with the 
question of the possible toxit'it;y of poisoned loeusts or locust meal to 
poulfry. This sedion of the investigation, therefore, had for its 
object the analysis of variotl'.➔ samples of poisonecl loeusts, so aR to 
obtain clefinite knowledge of the probable arsenie content of the 
average article as used in this country. 

Jhuing the heavy locust infestation of rn22 and suht,e<1uent 
yearR, we sometimes had OC('asion to examine samples of clead loeust'd, 
suspected of having been the cause of arsenical poisoning of stock. 
These samples showed rom-,iderable variation in arsenic eontent, and 
as their number was not large enough to aclmit of g·eneralizations, an 
attempt was made to procure further samples from locust offieers aud 
other sources. r ufortunately very few of the officials approached 
coul<l offer us the neces·sary assistance, and as from about the midrlle 
of 1924 swarms of voetganger locusts became relatively scarce in the 
Transvaal, as a result of the vigorous locust eampaign of the Depart-
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ment, it beeame nearly impossible to obtain further samples. The 
following selected figures are, however, we think, fairly representative 
of the average arsenic eontent of poisoned loeusts, so that we feel 
justified in using them for the purpose of dr:rn·ing our general eon
dusious. 

(i) From the 0.1<' .S. a l'ase was reported, where a heifell' was 
supposed to have die<l as a result of feeding on some <lried out locusts, 
that had been killed some mouths previously by spraying with locust 
pois-on. l◄'or, on opening the animal, the owner found a considerable 
quantity of locusts in the rumen and noticed that the lining of the 
stomnehs and the intestines had in part been harlly affecte<l. A sample 
of the locU'sts was eolleeted in the vieinity of the spot where the 
animal was known to have grazed, aiHl sent to us for analysis. The 
average sample was found to <·ontaiu 78 mg .• \.;; 2 ()3 per 100 gm. of 
locust material. The evidence of the post-mortem makes it practically 
certain that death was due to the arsenic. 

If we assume that the animal's weight wa-s aoo Kg., i.e. liliO lh., 
that the hulk of the arsenic in or on the loeusts was easilv soluble 
during digestion, and that, thereforP, ± a.5 gm. As~0.1 iuight he 
sufficient to cause death, it would have been necessary for the animal 
to ingest 4.5 Kg., i.e. 10 lh. to produee fatal effeets. \Ye, therefore, 
see that even with this very high arseuie content, a relatively large 
bulk of the fairly light, <lried out locusts would have to he eaten h;v 
the animal in the space of a day or two to cause death. As it is, how
ever, quite possible, in our opinion, that cattle grazing 011 poor veld 
may eousume 10 lb. or perhaps ewn 20 lb. of dried loeusts in a day, 
we see that such a high arsenieal ('Ontent a8 75 rngs. mHl more pPr 
100 gm. must he regarded as <lefinitely unsafe. On the basis of 
calculation used above ± 40 mg. As2 0 3 in 100 gm. would haw to bP 
regarde<l as the " border value," though it woul<l be a,hisable to 
place the limit of safety a good deal lower still, say at 25 mg. As.()3 
per 100 gm. of drie<l locusts. 

It should he adde<l that such high values for dried loeusts as the 
above are genernlly <lue to an exeessive use of the poison, and woul<l 
hardly ever oceur if the spraying- ""el'e properly done. )Ioreover, 
animals grazing on the veld are liable to pick up <langerous amounts 
of arsenie at spots where the poison was spilt or some poison bait 
left over. In such cases death would be falsely attributed to the 
locusts. • 

(ii) Another case reported from the O.F.S. was to the effect that 
a eow and a calf ha<l died after feeding on locusts that had been 
sprayed the previous day. In this instance the possibility of -spilt 
poison having been the eause of death had to be ruletl out, as the voet
gangers had been sprayed wl1ilst still on the other side of the wire 
fenee. Some months later, when the locusts were <1uite <lried out, it 
was reported that cattle, horses, poultry and even pigs could eat 
their fill of them without showing- the least symptoms of ill-effects. 
(; nfortunately samples of the fresh " dangerous " locusts were not 
sent. The old dry and " harmless " material was, however, sent to 
us for analysis. The arsenic content was found to be 40 mg. •As2 U3 

per 100 gm. of dry locusts. 
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Our above deduction that 40 mg. As.(\ per 100 gh. of food 
material mig·ht he regarded as fairly Rafe, is here -confirmed h;v actual 
forming experience. The explanation of the <lifferent toxieity of the 
fresh an<l dry locusts is probably twofol<l. In the first ease the arsenic 
on the freshl.v sprayed locu•sts is present as highl~· active sodium 
arsenite and the hulk of it is in the form of a soluble outsi<le laver. 
After several months of " weathering " it may he assumed that 1;10st 
of it has gone over into less soluble, and therefore less toxic forms, 
such as the oxide 01· loose combinations with organic matter. 
Seeondly, there can be no doubt that the total amount of arsenic 
would he much re<luced by long exposure to the elements; for the 
bulk of the adhering poison would he washed out by the rain or 
blown away by the win<l. In the l'ase UIHler discm~sion, the fresh 
material might ver~· likely have had an an,enie content of ± 100 mg·s. 
As2 U3 per 100 gm. 

(iii) In a case from Bec·lrnanaland, two samples of <h~· flying 
locusts, suspected of having given rise to an,enical poisoning of a 

~ hmse, were submitted to us, along with a sample of the stomac•h 
contents of the horse. Chemic·al analysis revealed the prese1H'e of 0.6 
mg. As 2 0~ per 100 gm. in the one sample of locusts, a trace of arsenic 
(about 0.1 mg.) in the other, all(l only a " doubtful trace " of arsenic 
in the stomaeh contents. 

If the two samples of locusts were representative of the material 
eaten by the horse, arsenieal poisoning clue to the loeusts "·ould be 
entirely out of the question. As the analysis of the stomad1 contents 
flutlH•r make it extremely unlikely that this was a l'ase of arsenieal 
poisoning, we have here ;Ill example of the not uncommon ca-.~e that 
the spra~·e<l locusts are wrongly regarded as responsible for deaths <lue 
to other causes. 

(iv) A. quantity of fresh loeusts that had been heavily sprayed 
at our request was collected within a day of spraying. A. good 
averag·e sample was analysed and it was found that the arsenic 
content was 75 mg. As2 () 3 per 100 gm. of air-dry material. 

(v) Yarious other samples of locusts analysed by us gave values 
for As2 0 3 ranging between 0.0 mg. and l(J:{ mg. per 100 gm. of dry 
material. 

These figures were of particular interest in those eases where 
s~·mptoms or post-mortem findings were desl'rihed and where samples 
of relictn from animals supposed to have died of arsenical poisoning 
following on feeding on loeu,;ts were also sent in. "There the evidence 
dearly pointed to arsenical poisoning, it was found that the arsenic 
eontent of the locusts was high, or that there was a distinct 
possihility of the animals having picked up spilt poison. In one or 
two eases, where the analysis of relicta ;;eemed to exclude arsenical 
poisoning, the locusts "~ere found to· contain onlv a moderate 
pereentag·e of arsenic. L nfortunately in most cases sufficient 
information was not available to allow of a definite <liag·nosis. 

(vi) It might he of interest to record here that in a few instances 
an attempt was made to obtain the arsenic value per 100 poisoned 
locusts. As the dried locusts were ~eldom intact they usuallv had to 
be " rec011struded," so that the figures obtained wei·e only 
approximate. Flying locusts were found to weigh about ~35 gm. pe1 
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10\l and voetg·angers about 12 gm. per 100, when thoroughly air
dr1ed. As the field conditions usuallv allow of a much more 
thorough spraying in the rase of voetgang·ers than of fliers, it was not 
surprising .to find that per 100 g·m. weight the former contained 
more arsemc than the latter. In the few cases that were examined 
100 voetg~rnger loc·usts contained on an average 4 n.1g. As

2
0

3
, 

correspondrng to 3:3 mgs. per 100 o·m., whereas 100 flnno· locusts 
contained 7 mg. As20 3 , c·onesponclii~g to 20 mg. per l()(j g1~. of clry 
locusts. 

Our analysis on about half a dozen samples of poic\onecl locusts 
showed that the arsenic content per IOO locusts could vary consicler
ably, figures ranging between 2,ij and 8 mg. As2 0 3 being obtained. 
The larger flying loeusts usually contained more arsenic per 100 
locusts than the small voetgangers, though the latter usually con
tained more arsenic per 100 g·m. For purposes of comparison, it 
may be noted that '!'heron and Hall (1924) found up to 2 mgs. 
As2 ( ) 3 per 100 locusts or 3.:3 mg. per 100 gm. in an experiment 
where a dilute poison bait (1.10) had been used. 

Su 1111110 r.11 .-The arsenic c·ontent of locusts supposed to have hePn 
killed by locust poison varied eonsidera hly. The maximum values 
WPre found to he in the neighbourhoo1l of 100 mg. As2 0 3 pn 100 gm. 
Such high values cannot he reg·arded as normal and are due to 
excessive spraying or spilling of poison. Freshly sprayed locrn,ts 
would appear to contain more arsenic and to he more toxic than 
veld-dried material. Yoetgangers are liable to contain more arsenic 
in the same weight than flierR. In many cases the arsenic content 
was only a few mgs. or even a hadion of a mg. per 100 mg. In the 
large majority of <'ases the arsenie eonteut was less than 25 mg. per 
100 gm. 

From Theron and Hall's note one gets the impression that they 
place the limit of safety at only a little over :J~ mg., sa;v at 5 mg·. 
per 100 gm. (Theron and Hall, UJ2-J). "\Ye feel 1·011fident, however, 
that a mueh higher arsenie l'ontent would still he quite safe. On 
general grounds we do not think that dry locusts t·ontainiug 2i"> mgs. 
or less As2 0_1 per 100 gm. eoul<l he a somTe of clanger to farm stoek. 
If the arsenic content lies hetween 25 and 50 mgs., it would lw 
advisable to exercise some care, especially with pig·s. l<'or the rare!~· 
occurring higher values of arsenic, the material would only he safe 
if feel in ,;mall quantities. Freshl;v sprayed lo<'usts, whieh may 
have eonsiderahle poison lom,Ply adhering to their bodies, shoulcl 
preferahl:v always he regarded as unsafe. 

~Iany cases of mortality among·st stock, attributed by the ownern 
to poisoned locusts, are not evPn due to arsenieal poisoning. Loeal 
excessive use of the poison or spilling of it, ancl poison residues are 
presumably a greater cause of clang-Pr than the locusts themselves. 

TOXICITY OF POISONED LOCUSTS TO FOWLS. 

Although from the observation,; described earlit>r, we were of 
opinion that poisoned locusts would ordinarily have no ill-efteets 
when fed to poultry, it was deeidecl to earry out an actual feeding 
test, as originally contemplated. For this purpose one of the locust 
officers was specially requested to provide suitable material of a 
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hio·h arsenic value. 'L'his was obtained hy heavily spraying a swarm 
o{flying locusts that ha<l settled in an orchard in the evening. The 
following morning, i.e. before the :11lhering poison was lost, the dead 
an<l half-<lN11l lo('usts were raked together gently and a large bagful 
colleete<l. This was hrnught to the lahoratory the same day, when 
the loeusts were spread out on trays arnl dried thoroughly. For the 
purpose of obtaining uniform material, the dried lo('usts were erushed 
up into a coarse meal. "A.fter thorough mixing, samples were analysed 
from different parts of the container and the arsenic content found 
to lw rn, 70, and 80 mg., i.e. an avernge of 75 m.g. A.;;2 () 3 1>er 100 gm. 
of llrie<l locusts. 'L'his figure was high eompared with the average 
nrn of field samples hut for that very reason the material was the 
more suitable for the purpose of our experiment. 

Locusts or locust meal ean <'ertainly he reg·arde1l as a very 
valuable foo<l for poultry (Journal, De1>artment of Agri!'ulture, 1923), 
so that the question of the safety of poisone<l locusts for poultry was 
at the time-aiul may in future ag·ain become-of e!'onomic 
importance. In practice it 1loes unfortunately occ·.asionall:v happen 
tlrat the vel<l-dried lo!'usts may !'ontain an amount of poison that 
must he regarded as dangerous to most dasses of farm stoek, but as 
fowls appeared to he more resistant to soluble arsenic than cattle, 
etc-., it was antieipated that, as a poultry food, loeusts showing even 
the maximum arsenil' figure would still he relatively safe. 

The fir:st feelling- experiment was planned so that individual 
(·ag·e<l hinh shoulll nweiv,, loeust meal one, two, three and six times 
\Yeekly, in quantities whi..!1 would supply one or two minimum lethal 
doses per week, i.e. 75 or 150 mg. As 2 ( ) 3 per binl of 2 E_g, body 
weig·ht. It was found, however, that the fowls refused to eat even 
the smallest ration of ahnut F1 g-111. (½ oz.) locust meal at a time. 
Efforts were made to ill(luce them to eat a sufficient quantity h~· 
cutting· llown the supply of grain, "i;;pir·ing-" the l1wust meal with 
a little salt or making it into a mash with mealie meal or bran, or 
even fasting- the hirds for a full da:v. These effort:;; were, however, 
0111~· partially successful, and the averag·e intake after a fortnight's 
hial was only ahout 15 g·m. in two da;vs. Possihl:v whole dried 
lrl('n~ts would have heen eaten mueh better, but in that ease there 
,Youl1l have heen no guarantee of a uniformly poisonous foocl; more
over, our whole supply of locusts hall heen ground up and at the 
time a fresh suppl? of suitable material was unavailable. The 
attenq>ts to feecl large quantities of the material to hinls kept in 
small eag·es in the laboratory had therefore to he abandoned, and 
it was lleeided to keep the birds mHler natural eonditions in outside 
runs. On aeeount of the shortage of runs it was not possible, how
ever, to trv out the varving· doses mentioned above simultaneouslv 
a1ul for th'e first experi;nent the following· procedure was followe~l: 
Seven hirds, all cocks in rather poor 1·01ulition, "·ere put into one run. 
Some of them were taken from the preliminary laboratory feedino· 
trials and had already het·ome aceustomed to the.locust meai. As th~ 
other hinls, however, harely touehecl the locust meal, it was found 
ne1·t>ssar:v to cut down the ordinar~· gTain ration consiclerahlv. After 
nearl:v a week all the birds were noticed to eat the lon1st ii1eal-bran 
mixture supplied fairly well. During the next period of nearly a 
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week they continue<l eating· the whole of the lol'ust meal (about 40 
gm. daily for the seven birds), as well as an inereased supply of grain. 
It was now thought that the experiment !'Ould be reg·arded as properly 
started (15 /9 /24). 'l'he locust rntion was now fixed for the seven 
fowls at .100 gm. four times weekly. On the m01·nings when no locust 
meal was given, green lucerne was supplied. 'l'he usual, not too 
liberal, mixed grain ration "'.as given during the afternoon, when 
all the locusts had been eaten. After five days, i.e. on 20/9/24, it 
was a-ssumed that the set-hack in -eornlition, suffered by the fowls 
in the preliminary stage of the test, would have been more or less 
ma<le good, so that from this date the weights of the birds were taken 
and recorded. 'l'his rate of feeding was contiuued for a further 
two weeks, the fowls all appareutly eatiug the gTom1<l locusts well 
and finishing the whole of the lo<·ust ration ea<'h day. It was then 
inl'reased to 7 5 gm. daily for the seven birds, green food aud 
approximately the same amount of mixed grain as before, being still 
supplied. 'l'his was maintained for a fortnight, hut as some of the 
fowls were then beginning to show signs of getting more food than 
the,\· wanted, the locust rati01: was stopped for a week, after which 
the grain ration was redueed and the lol'ust meal inereased to 100 1.nns. 
daily. This eorresponcled to 100 gms. locust meal per bird per week, 
i.e. i5 mgs. or approximately one minimum lethal close per week. 
'fhis ration was maintained for four weeks, with one break of four 
days in the middle. 'l'he weights of the hircls at first showed a 
marked increase in six of the ,;even cases, remaining· fairly stationary 
during the latter part of this period. Only fowl Xo. ij had made 
no gain and later on eYen deneased in weight. This cauHed no 
surprise, however, as it luul been notieed for some time that this 
particular cock was much harassed by the others. This hird was, 
therefore, removed from the experiment and killed. The post-mortem 
showed 110 signs of arsenieal poisoning and ehemi!'n I analysis 1·evealed 
only ha<:es of As

2
()_.. As it wm; e,·i1lent that the birds were getting 

as mud1 food as they could eat, the grain ration was now further 
redu!'ed and the locust ration inc•rpa;.;ed to 150 gm. six time;;; a week 
for the six fowls. This rate was maintained for two weeb,, without 
any ill effeets whatever. Finally, as a suitable ending· to this test, 
an attempt was made to let the fowls eat as mm·h of the poi~oned 
locm,h; as they could marwge, after three clays of a locust-free diet. 
The giain ration was, therefore, stuppe<l aud, hesi1les a little grepn 
material, the only food these fowls now got for ten cla:vs eonsisted 
of a mixture of equal parts of loeust meal, mealie meal and wheat 
bran. Seven hundred and fifty (i50) gm. of this mixture, made up 
into a mash, was given ever:v moruing. The excess was l'emoved in 
the evening, thoroughly dried and \Yeighed, so as to determine 
approximately the amount eaten. On the aRHumption that the 
different ingredients were eaten in like amounts the quantity of l1)('ust 
meal consumed was l'alnilated. During the first two or three davs 
the mixture was not taken too well, hut for the whole ten da:vs :;n 
average of 480 gm. daily were eaten, l'Orresp011<li11g to approximately 
160 g·m. of lo<'ust meal or 120 mg. As2 ()3 daily for the six fowls. 
The experiment was then stopped. All six birds were apparent]_\' in 
perfect health and had retained their weights. Five days after the 
last feed of loeusts, two of the birds were killed and rnasted, with 
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the ohjert of finding whether the long· continued use of ~ocust meal 
had imparted any unpleasant flanrnr to the meat. ~ o unusual 
flavour could, however, he deteeteil. The post-mortPm showed 
trivial cliffused hyperaemia i u parts of the intestines, othPl'wise noth
ing- unusual could he detedPcl. ('hemieal anal;vsis of the stomach 
eon tents aIHl liver showed crnly a trac·e of As 0 ( ),, • 

For the purpose of easy review the <1uantities of loC'ust meal fed 
during the different periods of this experiment and the weights of 
the fowls are ;.riven in the following- ta hie: -

. .. 

Weights of !<'owls in Kg. Weekly 

Dates. 
Rate of Remarks. 

I 
Locusts 

I I 2 I :3 4 5 (i i AY. per Bird. 

------------- ------
6 '/9-

I 
10/9 24. - - - - - - - - -30 gm. { Preliminary 
1.3/9,'24. - - - - - - - - 40 gm. period. 
4 10;24. l ·!12 l ·45 1·32 l·ui l·H2 1·55 1 ·.32 1·58 56 gm. Weight of fowls 

on 201 9;24. 
18/10/24 2·05 1·52 1·32 1·72 1-70 1·55 1 •135 Hi3 75 gm. Weight of fowls 

on 4/10/24. 
2 5 10- 2·37 l ·90 2·05 2·25 (1·70) 1·95 2·10 2·10 100 gm. Weight of fowls 

7/11/24 0114 11 24. No 
locusts 19/10-
24; 10_, 24. 

2/11- 2·35 1·90 2·15 2·22 (1-57) 1·92 2·10 2·11 100 gm. Weight of fowls 
22/11/24 on 15/11/24. No 

locusts 8/11-
11 /11; 24. 

5, 12/24. - - - - - - - - 150 gm. ~o locusts fi/12-
8/12. 24. 

9 /12- 2·27 1-77 2·05 2·27 - 1·95 2•'N 2·09 185 gm. Exper. stopped. 
18/12/24 

I 
---------~ 

From the ·tahle it is seen that the maximum amount of loc·ust 
meal eon;;umecl voluntarilv hv the fowl,; at the e1Hl of the test wa,; 
uearl:,· an ounce per hird 

0

pe1: day, a quantity whieh is far in exC'ess 
of the recommended ration of J oz. per bird three times during the 
"·eek (First Rept. Comm. of Control, S.A. Central Loeust Hoard, 
l!J07). 'H is further ,;een that the fowls were putting on wi>ig-ht 
rapidly between 4/ 10 /:!4 aiul 4/11 /24, when they were getting· a 
n:tion of poisoned locusts that supplied them daily with 8 to 1 (I nig·s. 
of As2 0 3 • This is in an·onlance with the Parlier obsenations 
(paragrnph 4), when a <1aily dose of 10 mg. As,O~ as imdium 
arsenite proved quite harmless. ,YhP11 the cpurntit;.- of loeust meal 
was increasP<l to supply 20 mg. As 20 3 per bird daily, the weig-hts 
remained stationary and 110 harmful effects of the an,enie WPre 
evident. \\'hether this qnantity is still some distance from the limit 
of absolutely safety, we were not ahle to test out, as the fowls 
refused to eat larger amount;;. Possihl:,· also the eontinued u,;e of 
the arsenic-eharged material had c-aused the birds to aequire 
inereased tolerance to ar»emc. (Blyth, 189,:,.) 

SvlnrARY. 
A feeding experiment earried out on a group of seven coeks 

showed that locust meal, prepared from locusts showing a very hig·h 

1201 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



T;JXICITY 01,' ARSENIC TO l'OWLS. 

arsenic content, was quite harmless, even when fed iu quai~tities 
approaching one ounce per hir<l per <lay. This was the maximum 
amount which the birds woultl eat, and the <lailv intake of an,enie 
then was equivalent to 20 mg. As

2
( I_, per bird. · Dming the period 

when the locust ration was about half of this, the birds put 011 !'Oll

siderable weight, proving that 10 mg. As 2 ( 13 in the ration can be 
easily tolernte<l and may be even conduC'ive to fattening. From this 
it follows that dried locusts or locust meal slw"·i11g· the exeeptional 
figure of 120 mg. As 2 0_, per 100 gm., would still he absolutely safe 
as a poultry food if used in quantities up to three ou11ees weekly per 
average mature hir<l of 2 Kg. bocly weight, i.e. up to h·i<'e the 
recomme11cled rate. In foet, the danger of the arsenic in sprayed 
locusts to poultry seems so small that one may be tempted to ignore 
it altogether. U11ly in the ease of the ow11er who exercised absolutely 
no contrnl over the food-intake of the bird, does it seeu posHible, and 
then only in rare cases, that the hird might run the risk of arsenic·al 
poisoning- clue to poisoned locusts. This might for example be the 
case if a bird that has an exceptionally lo,v tolerance for arsenic 
(minimum lethal <lose, say, GO m.g. As2 0 3 per 2 Kg. weight), has 
access to fresh, heavily sprayed loeusts (say containing 120 mg. 
As2 0 3 per 10 gm. of dry material) an<l eats an exeeptional amount of 
the locusts (say equivalent to more than 50 gm. or about 2 ozs. of dry 
matter). Xeither does it seem that there is any fear of a foreign 
flavour being irnpartecl to the flesh of fattening birds reeeiviug 
moderate quantities of locust meal in their rations, if the loeust 
meal is diseoutinuecl a few days before killing. The effect of loeusts 
on the quality of the egg was not studied. 

"'e are, therefore, of opinion that the C'ombined evidenee of the 
experiments described here dearly shows that the clang·er of feeding· 
poisoned locusts to poultry is practically negligible. 
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J;jtfi A11111wl He11ort of fli('. Director of reterinary Sen·ices, 
C nion of South A./rica. October, J.92.(), 

A Clinical Case: Spasm of the Diaphragm in 
a Horse. 

By B. 8. PAHKIX, B.A., 11.H.C.V.S., Veterinary Hesearch 
Offi<·er, Ontlerstepoort. 

.AT 3 p.m. on the 21st )larch, 19W, a bay mare, 1!3.2 h., aged 6 
yt>ars, in 1g·ood condition, was presented for examination. Th is 
animal had been trucked from Belfast to Pretoria the previous <lay 
and hn<l on the morning of the 21st been rlriven from Pretoria to 
( )n<lerstepoort, a distance of about 7 miles. "\Vhen it was trotted out 
for inspection at about 2,:30 p.m. it was apparently normal. Shortly 
afterwards, howeYer, it was noticed to he dyspnoeic. 

The mare, when first seen, showed " paddling·" of the limbs 
and "r·hopped" continually with the fore-limbs. A slig·ht foamy 
discharge was noticed to escape from the nostrils. The muscles of the 
facial region were markeclly contracted, the eyes were staring, the 
nostrils widely dilated and the jaws could not he forced open. 'l.'he 
muscles of the remainder of the hodv were not markedly contracted 
and the animal walked quite freely. · ~fost noticeable wire the rapid 
respirations and a Yery <lif,tinct 1rnstained thumping- sound which 
could lw he:u<l · a few paces distant anrl which shook the animal's 
hody. In order to study the case more clm,ely, the mare was moYed 
to a stable and kept under ohserYation. 

A diagnosis of spasm of the diaphragm was made on the follow
ing symptoms: 

The pulse at the external maxillary artery was just perceptihlt> 
hut could not he tnkeu on account of it being obscured by the 
vibrations alrearlv refened to. There was salivation and the con
junrtiYa was cyt{notic. The temperature was 104° F. The heart
heat abo was difficult to detect, its rate per minute being- about 
7(i-82. Further, it appeared that the two heart sounds were followed 
h:v the "thump." On either side in the upper third of the thorax 
were detected on pe1-cussion symmetrieal areas of dulness. 
Auscultation was of no assistance on account of the obscuring· of lung 
sounds h.v the " thump." The rate of the respirations taken at the 
nostrils was 84 per minute, and the rate of the "thump" was 84 
1>er minute. The jugular vein was not distenclecl and showed no 
pulsation. X o side wall impact could be felt hy palpation over the 
heart reg-ion, i.e. if the hand was hl'ld well forward towards the 
shoulder. On moYing the hand downwards and backwards towards 
the xiphoid carti!ag-e, a marked impact and vibration could be 
detected. This impact and Yibration could also he found on moyrng 

1203 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



SPASM OF DIAPHRAG~I IN A HORSE. 

the hand upwards along the line of the eostal arch. "\Yhen the hand 
was moved forwards and hackwanls from the costal arch, the 
vibration decreased. Immediatel,\· behind the costal arch, which 
was somewhat prominent, oc1·m-red a groove ahout 6-8 rm. broad. 
lmmediatelv behind this groove the flank at intervals projected 
markedly. 

0

The result was that the flank region showed a "sm·g·ing 
motion." At 4.:{0 p.m. the rate of "thump " was 80, rate of 
respiration 80, and the pulse-rate uncertain. At 7.30 p.m. examina
tion showed no marked change in the symptoms. At 11.30 p.m. the 
'' thump " was not so evident, in fact there was a slig·ht general 
improvement. 'l'he heart som11ls now could he distinctly heard pre-
1·eding the "thump," hut the rate had not. changed. At B a.m. the 
following- day, the "thump " lut1l ceased, the temperature was 
H8.2°, heart-rate 7fi, and respiration 50. The pulse pressure was low, 
1 he groove heh ind the cost al areh wa:'I still present hut was not so 
evident. facial m1rncular <~ntractiou was absent, hut the animal was 
not feeding and appeared dull. At 12.:30 p.m. the animal was feed
ing and drinking; the pulse at the exterual maxillary artery was 72, 
the pulse pressure was low, and the temperature 102° F. Trotting· 
di1l not distress the animal mululy, anll the areas of dulness detected 
hy percussion had disappeared. 

l>TSCFSSION. 

It was not possible to determine the heart-rate with accuracy in 
early stages of the ,•01111itio11, hut judging from the reg·ularity with 
whieh the "thump," clearl:v due to the diaphragmatic spasm, 
followed the heart-heats the rate of the heart-heats probably 
corresponded to that of the spasm. It is, therefore, not possible to 
decille that there was no co11nedion hetween the spasm and the heart. 
'l'he hypother-is of the cause ·is advanced that the condition.was due 
to an irritation of the diaphrag·matic nerve produC'ed hy an oedema 
or hyperaemia of the areas of the lung· in the neig·hhourhood of the 
base of the heart. 

Xo treatment was instituted and the animal became normal 
within 48 hours, its heart-rnte, 1·espiration, etc., being· not u111luly 
affected h~· lunµ·inµ:. 
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15th Annual Heport of the Director of reterinar,IJ Serrices, 
l:nion of South Africa. October, 1929. 

The lntra-Abomasal Administration of Drugs 
to Sheep.* 

By B. 8. PAHKIX, JLL, 11.H.C.Y.S., Yetel'inary Reseal'ch Officer, 
Onden,tepoort. 

"\Y1rnx a dl'ug is aclmiuistered pel' us to sheep, its uniformity of 
ac-tiun arnl eflinH"Y ine influen!'ed to a considerable extent bv the 
variability of tim~ that elapses before the drug reaches the inte~tines, 
hy its dilution in the forestomac-hs, whi<'h is espeeially marked if it 
pasHes directly into the l'Umen, and by the alteration or even de
struction of the drug durin~ its passage. In the treatment of 
intestinal verminosis, the above-mentioned factors are of considerable 
importance an<l natul'ally become more and more important the 
further along the intestines the habitat of the 1iarasites lies. 

The problem of the medicinal treatment of oesophagostomiasis 
in sheep consequentl_v be!'omes an extremely difficult one. Fp to the 
present the treatment of this condition has not l1een erowned with 
success. It was with the idea of devising a method of administration 
of 1lrugs to sheep whil'h would ovel'C'ome some of the ahove difficulties 
that it was 1leeided to carry out experiments in connection with the 
administration of the drug diredly into the ahomasum. 

The objeds of the expel'iments were, primarily, (1) to deei1le on 
the most suitable site for the injedion and (2) to determine the 
practicability of the method, i.e. whether the injedion, especially 
if repeated, would have any detrimental efl'ed on the ahomasum and 
peritoneum in pm·tieulnr and on the slwep in general, and, 
secondarily, (a) to note the dosage and the efl'ed of the various drugs 
use1l on Oe.~op!ta.r;osto111um rolu111hianu111. 

The method used in order to iletenuine the site of illjection was 
to inject, by means of a 5 c.e. h,vpodenuic syringe, coloured solutions 
at various points in the angle fonneil hy the 1ight c·ostal arch and 
the middle line of the a hdomen and to slaughte1 and examine the 
sheep immediately after injection. The sheep was held by an 
assistant in the " sitting-up " position. It was soon noticed that it 
was impossible to attain a uniform position in this manner, the 
position nn1l bulging- of the abdomen, all{l l'onsequently also, to he 
assumed, the variation of position of the ahornasum, varying with 
the extent of flexion of the vertebral column. 8uhsequently the 

* Commenced at the Elsenhurg School of Agriculturp (June, 1926) and 
continued at the Stellenboseh-Elsenburg College of Agriculture. 
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sheep was held by the assistant in such a manner that its hindquarters 
were just off the ground. This was conveniently carried out by the 
assistant grasping the sheep in the axillae. The result was that the 
abdominal wall was made tense, the vertebral column always assumed 
the same position, and the abomasum presumably took up the same 
position each time in any particular animal. It was alRo determined 
that if the rumen was comparatively empty, the abornasum moved 
over towards the left side, and if the rumen was almormally distended 
the ahomasum was forced over towanlR the right costal ·arch. The 
success of the injection also depended on the extent of distension of 
the ahomasmu, i.e. the omount of ingesta 11resent. The site ultimately 
decided on was one midwav between the 8th intercostal space at 
its chondral aspect and th; median line of the abdomen directly 
opposite the 8th interspal'e (see photograph). The direction of pas
sage of the needle was at right angles to the abdominal wall. 

Appended are the experiments in the application of this intra
ahomasal met hocl of admiuistraticrn. Prior to each administration 
faecal cultures were made 011 three ocicasions at intervals of one dav 
to determine the presence or absence of Oewphagostomu m col11 m bi<;
nu m; and again, conuuencing on the fith da;v after aclministration, to 
determine whether the drug· used had any effect on the parasites. If 
the administration completely de,-troyecl the parasites, this destruc
tion could he usecl to indicate whether the rlrug entered the ahomasum 
or not. As subsequently was shown in the experiments, this indica
tion was not of much assistance for the purpose. Consequently chief 
dependence ,vas placed ou autopsies when the sheep died soon after 
the administration. The number of sheep us-eel in the controlled 
experiments was nine, one of which was lost to the experiment on 
account of being stolen. The controlled experiments extended over 
a periocl of one year. 

SU)DIARY OF COKTROLLED J:<.;XPERBfEKTS. 
_ The sheep tolerated the injections well. This is brought out hy 
Sheep Ko. 34, which received, during a period of one year, ten 
injections, and on autopsy. one month after the last injection, showed 
nothiug unu,-ual. Sheep Nos. 37 ancl ;m were also autopsied at the 
same time. In both there was a gelatinous infiltration of the 
abdominal and abomasal walls with adhesions eonnecting them. This 
was apparently due to the entry of some of the drugs iuto the perito
neal cavity. Sheep Nm,. 32 and ;rn showed a eomplete destruction of 
(?esophagostom11111. In sheep Nos. 32, 33, 3G, 38, and 40, the autop
sies showed that the clrugs hacl entered the abomasum. 

The detrimental effed of the larger doses of the Government 
\Vireworm Hemedy and the copper sulphate appeared to be due to 
their caustic action. Larger doses of these prohahlv could be given 
if aclministered in weak solutions. Xo purgative· effect could he 
ascrihed to arecoline hydrohromide in I-grain closes. Other drugs 
used produced no markerl effects except at times uneasiness and dis
tre~s. which, it would appear, occurred only when the drug entered 
the peritoneal cavity, for in five cases (Nos. 32. 33, 3G, 38, and 40) no 
symptoms were shown immecliately after the administration, even 
though the animals rlied within a few hours of the injection. In 
these autopsy showed that the drugs had entered the abomasum. 
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COX CL USIOXS. 
(1) The site selected for the administration of drugs hy the intra

ahomasal method is at a point midway between the 8th intercostal 
spare at its chondral aspect and the median line of the abdomen 
,lirectly opposite the 8th interspace. · 

(2) The administration of drngs by the intra-abomasal method 
is possible, hut eannot, at the present stage, he regarded as being a 
method applicable to general use. 

(3) The chief advantage is that the drug can he administered 
in a concentrated form and delivered nearer the hahitat of the 
intestinal parasites. 

( 4) The actual administration is not detrimental to the sheep 
and does not produce any after-effects of objectionable nature. 

( 5) A eertain amount of information is obtained in connection 
with dosag·e and action of certain drugs. 

((i) The chief objection is the varying position of the ahomasum. 
Further work may result in the discovery of a more suitable site for 
injection. 

l>ETAILS OF COXTROLLED E:XPERDIEXTS. 

Exp. 
::-.o. 

I 

0 z 
~ 

..c:: 
U1 

1 I 37 
2 34 
3 32 

4 I 33 

I 
! 

I 
5 34 

Th. 
51 
58 
58 

54 

58 

6 35 41 
7 38 59 

Drug. 

G.W.W.* 

Copper 
sulphate 

Dose 
of 

Drug. 

·02gm. 
·04gm. 
·25gm. 

·5gm. 

·25 gm. 

·5gm. 
·5gm. 

Effect on I 
OesQpha'}-

1 
ostomum 

c.:ilumbia-

1 

nU1n • 

+ 

Remarks. 

Xo symptoms shown. 
Xo symptoms shown. 
Uneasiness about 15 min 
after injection. Diarrhoea 
oedema of lower abdomina 
wall, death in 50 hours, 
haemorrhagic abomasitis 
and enteritis, abomasal 
ulcerations. No oesophag
ostomes were found. 

Uneasiness about 15 min. 
a f t e r i n j e e t i o n. N o 
diarrhoea, oedema of lower 
abdominal wall, death in 
about 12 hours, abomasal 
ulcerations marked. Oeso
phagostomes found. 

::-.o symptoms shown. 

No symptoms shown. 
No symptoms shown imme
diately after injection, 
death in about 12 hours, 
diffuse hyperaemia of 
mucosa of abomasum and of 
first portion of duodenum, 
large chronic abscess in con
nection with and adhesions 
of large intestiues. Oeso
phagostomes found. 

* G.\V.W.-Government Wireworm Remedv. 
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DETAILS OF CONTHOLLED .EXPEHnIENTS-(contimwl). 

I Exp. ~ ...; 

I 

Drug . No. p.. p...O:: 

" ~-~ Q,) 

! ..<:: ..<::~ I rn rn ..--

8 36 52 ,, 

9 34 60 Carbon tetra-
chloride 

10 34 56 ,, 
11 34 56 Carbon tetra-

chloride 
Chloroform 

12 35 41 Carbon tetra-
chloride 

13 35 41 ,, 
Ether 

14 ;39 70 Carbon tetra-
chloride 

Chloroform 
Arecoline hy-

drobromide . 
15 39 70 ,, 
16 40 60 ,, 
17 40 60 ,, 
18 34 56 01. chenopodii 
19 39 70 ,, 
20 34 56 ,, 
21 40 60 ,, 

22 34 58 Thymol 
23 34 58 

" 24 39 70 
Tet~achlore-25 34 58 

thylene 

26 39 70 ,, 

Effect on 
Dose Oesophag-

of ostomum 
Drug. columbia-

num . 

1 gm. -

·5 c.c. -
. 75 c.c. -
·75 c.c. -

1 c.c. 
·5 c.c. -
·5 c.c. -
·5 c.c. -

1 c.c. -
2 c.c. 
l gr. 

-
" -" -" 1 c.c. -

2 c.c. -
3 c.c. -
6 c.c. -

1·5 gm. -
1·5 gm. -
3gm. -
2 c.c. -

5 c.c. + 
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Remarks. 

Slight uneasiness soon after 
injection, death in 6 hours, 
marked extensive ulcera-
tion of abomasum-mucosa 
at site of injection, ,chronic 
pneumonia. Oesophago-
stomes found. 

No symptoms shown. 

No symptoms shown . 
No symptoms shown. 

Considerable uneasiness, 
which passed off in 30 min. 

No symptoms shown. 
Sheep stolen. 
Showed great uneasiness, 

which passed off in 20 mins. 

No symptoms shown. 
No symptoms shown. 
Slight uneasiness. 
No symptoms shown. 
No symptoms shown. 
No symptoms shown. 
No symptoms shown imme-

diately after injection, 
death i,, 10 hours, autopsy 
showed a hyperaemia of the 
whole of the small intestine. 

No symptoms shown. 
No symptoms shown. 
No symptoms shown. 
No symptoms shown. Sheep 

autopsied 48 hours later. 
Oesophagostomes were 
found. 

No symptoms shown. Shee p 
was autopsied 48 hours 
later. No oesophagostome s 

1 were found. Cultura 
examination was not made. 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023



:B. S. PARKIN. 

1209 

 Digitised by the Department of Library Services in support of open access to information, University of Pretoria, 2023


	Annual report of the Director of Veterinary Services, Onderspoort, Pretoria. 15th Report October 1929. Volume II 
	ii

	Contents
	iv

	Section V: Pathology
	Section VI: Diseases due to poisonous plants
	Section VII: Sterility
	Section VIII: Mineral Deficiency
	Section IX: Miscellaneous



