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INTRO DUCTION. 

UP to the present (1932) it has been accepted that bluetongue 
(Catarrhal fever) is a disease specifically and exclusively confined to 
sheep. No observations have been recorded of the disease occurring 
naturally in cattle, and attempts to produce reactions in animals 
other than sheep, have generally failed. 

Spreull (1905) demonstrated that c.alves and goats inoculated 
with blood of sheep affected with bluetongue retained the virus for 
some time. He found the blood of such calves still infective wlien 
tested on sheep on the 21st day after inoculation, but after 35 days 
the blood was found to be sterile. Subsequently he again inoculated 
these calves with virus material, but says: " The c.alves did not 
again become virulent ". Apart from a " slight reaction " in one 
of these calves he apparently did not observe any typical bluetongue 
symptoms or lesions. The fact, however, that the blood of these 
calves did not become virulent, when inoculated a second time, 
would seem to indicate that the calves had undergone a reaction. 
The reaction was, however, imperceptible as no symptoms or lesions 
were observed. When the virus was introduced in the second instance 
it was apparently destroyed by immune bodies which had developed 
after the first inoculation. 

More recently Neitz (193a) found that the blesbuck (Dama1isc·us 
albZ:from), although developing no perceptible reaction to bluetongue 
virus, c.an in a similar way act as a " reservoir " for this virus. 
He could demonstrate the presence of the virus in the blood of the 
blesbuck up to the 17th day after inoculation (a period con:esponding 
closely to Spreull's 21 days in the case o£ calves). Neitz puts forward 
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the interesting hypothesis that the disease bluetongue was originally 
transmitted from game to sheep: " The game acting as a reservoir 
:for this virus in the same way as the blue and black wildebeeste act 
as a reservoir :for Snotsiekte ". This contention, however, appears to 
be somewhat misleading, and the analogy made between bluetongue 
and snotsiekte is not ;;trictly correct. In the case of snotsiekte out­
breaks have IQnly been noted where eattle eome into very close 
contact with wildebeeste (Mettam, 1923). Furthermore, under 
natural conditions there is no evidenee of the disease spreading from 
cattle thus infected. On the available evidence the wildebeeste do 
seem to serve as a reservoir for snotsiekte virus. In the case of 
bluetongue, however, the presence of game is not a requisite factor 
and the epizootology of the disease is entirely different from that o£ 
snotsiekte. Therefore, the suggestion that game should be incul­
pated as the immediate reservoir of bluet()ngue virus cannot be 
entertained. 

'rhe intensive veterinary campaign of 1932-33 to combat the 
outbreak of foot and mouth disease in Southern Africa brought to 
light the occurrence of an undescribed " stomatitic " disease of 
cattle which made its appearance in locallhes scattered over an 
extensive area of the Union ('vide Appendix 0'). In practically 
every instance where the disease was reported the owners suspected 
foot and mouth disease and widespread consternation resulted. 
These outbreaks were particularly common on Transvaal and Free 
State highveld farms. 

At the beginning of M·arch, 1933, the disease broke out in a 
herd on the farm W elgezegend in the Standerton District. Three 
eows developed very severe symptoms. In this instance also the 
owner suspected foot and mouth disease, and as the farm was not 
very far from Rooikop No. 15 (near Germiston), where foot and 
mouth disease had been diagnosed, the probability of another out­
break seemed very real. 

Transmission experiments were decided upon and carried out 
on this farm. These experiments were in the first place designed 
to exclude foot and mouth disease and, in the event of its exclusion 
to attempt to ascertain the nature of this new condition. 

The results of these W elgezegencl experiments and of subse­
quent investigations undertaken at Onderstepoort, are the subject 
of this paper . 

.. With the a.-ailable experimental data it would appear that the 
virus causing the. well-known bluetongue of sheep is also the factor 
concerned in the aetiology of this stomatitic disease of eattle. 

For the sake of convenience and to prevent misunderstanding, 
it is proposed to refer to the disease as Bluetongue of cattle. It 
should, however, be understood that, although the term bluetongue 
is now almost exclusively used to designate this disease in sheep, 
it is au undesirable nomenclature >Yhen applied to the disease in 
cattle, since the blue or cyanotic condition of the tong·ue, as observed 
in sheep, is not usually manifested. A very regular change is a 
localized inflammation with necrosis of the buccal and nasal mucosa 
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and a popular term such as " seerbek " or " sore mouth " would 
have been m{)fe appropriate. 'By the adoption of the name Blue­
tongue in cattle, it is, therfore, not intended to refer to pathological 
or symptomatological changes in this disease, but rather to the 
a.etiological factor concerned. 

HISTORICAL. 

Keppel and Robinson (1932) report on an outbreak of an 
" Ulcerative stomatitis " in cattle on several farms in the Eastern 
Free State and Basutoland. From their description of this disease 
there appears to be no doubt that they were also dealing with blue­
tongue in cattle. Keppel and Robinson suggested that the symptoms 
are to some extent reminiscent of three-day-stiffsickness. They 
undertook transmission experiments on a very limited scale, but 
failed to reproduce the condition. According to them, F. A. Verney, 
the Principal Veterinary Officer of Basutoland, encountered the 
disease at l east 17 years ago. From evidence gathered from farmers 
there is reason to believe that the disease is not new to South Africa. 

No serious notice was taken of the condition, for usually only 
a single bovine or at the most a few become affected, and such 
animals usually recovered. It was when a differential diagnosis 
became imperative that it reoeived tlie serious attention of the 
Veterinary Research Division. 

The term " Ulcerative stomatitis " and the less appropriate one 
of " Pseudo-Foot and Mouth disease ", have been used to describe 
the condition. Farmers in the Free State now refer to the disease 
as " seerbek '' (i.e. sore mouth). 

Various theories and suggestions have been advanced by 
veterinarians and farmers as possible explanations for the cause of 
the disease. Keppel and Robinson (Zoe. c·it.) ment ion that the 
stomatitis, described by them, might be a symptom of a general 
septicaemia such as may be caused by a filterable virus. It has been 
put forward that a poisonous plant might be responsible, but in 
view of the occurrence of _the disease over a very wide area (vide 
Appendix C), and in localities differing markedly in their floristic 
eonstitution, this suggestion may be dismissed. Chemieal irritants, 
such as eaustic soda, carbolic aeid preparations, etc., were also 
suggested, but this must also be ruled out for in many instances 
there was no history of the presence of such chemicals. A specific 
bacterial infection has been thought of. In cases where there was 
a lingual protrusion the disease was confused with lamsiekte (bovine 
botulism). 

One of the authors (J . G. B.) whilst investigating some of these 
cases in the Standerton area, expressed tl1e opinion that this disease 
was similar to, if not identical with, bluetongue in sheep. 

CLASS OF ANIMALS AFFECTED. 

It would appear from the cases which come under observation 
that all breeds of cattle are susceptible. The disease was observed 
in the Friesland, Afrikander, Shorthorn and H ereford breeds. Age 

395. 



?CCURRE;~CE AND IDENTIF I CATION OF BLUETONGUE IN CATTLE. 

is apparently not an import ant· factor as animals of varying ages 
contracted the disease. It is noteworthy, however, that t.he disease 
was not encountered in very young calves. In · all the cases which 
came under observation the disease occurred in cattle pastured on 
the open veld. It 'vas not seen in e<1tt.lf\ which were housed . The 
absence of the disease in calves can probably be accounted for by 
the fact that, under the fairly intensive farming conditions of the 
Transvaal and Free State areas, where this disease was particularly 
prevalent, the calves are usually kept in kraals or stables, p arti­
cularly at night, and are not :;tllowed to run with their mothers. 
In this way they probably escaped the dangers of natural infection. 
The possibility, however, that young calves may be relatively less 
susceptible to the disease than older ones migh t also account for it's 
infrequent appearance in very young stock. 

EPIZOOTOLOGY. 

As has aheady been ment ioned, this disease was observed over 
a wide area of the Union during 1933. According to du 'foit (1933) 
reports of a similar disease have been received from territories out­
side of the Union, e.g. Northern Rhodesia. 

During 1933 the outbreaks were encountered during the late 
summer and autumn, and most cases were reported during March 
and April. Keppel and Robinson (Zoe. sit. ) also encountered an 
" Ulcerat i·ve stomatitis " during the same. time in 1932. As far 
as it known no outbreaks have. been noticed during the winter months. 
lust .as in the case of bluetongue in sheep, further outbreaks are 
probably arrested by the first frosts. A fairly constant feature of 
the disease in cattle would seem to be that a comparatively sm all 
number (about 0 ·5 to 2 per cent.) in a herd become affected, but 
according to a communication received from l. l. Keppel, Senior 
Veterinary Officer of the Free State, the disease may assume alarm­
ing proportions. He mentions an outbreak where practieally all 
the animals in a herd became affected. 

'l'here is no evidence to show that the disease can spread by 
contact. Even in instances where diseased cows were confi ned with 
their calves in a small stable and where the calves su ckled or 
attempted to suckle the sore teats, the disease did not spread . 

As in the case of bluetongue of sheep and horsesickness the 
outbreaks occur sporadically. It should be mentioned that during 
the 1933 season, when so many outbreaks of this disease in cattle 
were encountered, horsesickness and bluetongue in sheep were pre­
valent over a very large area of South Africa and even occurred 
in areas where it was practically unknown before . These two diseases 
actually occurred simultaneously with the disease in cattle on some 
of the :farms where the outbreaks were investigated. 

The same epizootological factors concerned in the occunence · 
of bluetongue of sheep and horsesickness are apparently also opera­
tive in this disease in cattle . It is, of course, well known that 
horsesickness and bluetongne do not always occur with the same 
severity, nor are the diseases as widespread in some years as in 
others. By analogy it can be inferred that this disease in cattle 
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doe~ not occur to the same extent every year, in fact during some 
ye:;trs it may actually not even make its appearance.· The telluric 
9onditions during 1933 . were probably particularly favourable for 
Jts occurrence and apparently the same was the case . 17 years ago 
when F; A. ·Verney (vide Appendix C) observed a widespread out­
break of an apparently similar condition in Basutoland. 

· AETIOLOGY. 

. Transmission experime~ts were undertaken · with blood from 
twelve t;ases of this cattle disease in eight. different outbreaks on the 
following farms, some of them very widely situated from one 
another: W elgezegend, Krornd1·aa·i, Darling and Ela1Ldslapgte (all 
in the Standertori District), Novo (Wepener), Onlangs (Frankfort), 
Montague (Smithfield) _and Swartland (Northern Potgietersrust). 

The presence of the _ virus in the blood of the affected cattle was 
ascertained by inoculating normal sheep and noting the reactions 
which followed. Investigations were also undertaken to determine 
whether calves were sttsceptible to the virus. The results of these: 
transmission experiments are fully described in Appendix . A and 
are summarized in the £ollowing table: - · 

SuMMARY oF TRANSMISSION ExPERIMENTS. · 

Normal sheep. Normal calves. 
Serial 

Number 
of Source of virus. Result, Result : Experi• No. in- No. in: No. of ment: oculated. 

No. of I No. of 
oculated. reactors. 

reactors. · deaths. 

1 (a) Welgezegend-Cattl.;._Cows ... 15(1 ) 15 9 5 4 

1 (b) Welgezegend-Cattle-Cows : .. 6 6 4 16(2 ) 12 
--------

1 (c) W elgezegend-Ca ttle- Ox . .... 16 16 6 3 3 

2 Kromdraai- Catt1e ...... . .. . . . 14 14(3) 8 2(•) 2 

3 Darling-Cattle ..... ...... -... . . 4 4 2 - -

4 Elandslaagte-Cattle .. .. ...... 2 2 1 - -

5 Novo-Cattle .............. ... 4 '4 1 - -

6 Montague-Cattle ............. 2 2 ' 0 - -

7 (a.) Onlangs-Catt1e (Case I) .... .. 6 .0 0 - -
7 (b) Onlangs-Cattle (Case II) ..... 4 4 0 - -
8 (a) Swart land-Cattle (Case I) .... 2 0 0 - -

8 (b) Swart land-Cattle (Case II) . .. 4 0 0 - -

9 Novo-Sheep ............ . .... 18 18( 5) 3 - -
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NoTE.-(1) 

(2) 

(3) 
(4) 
(5) 

Does not include two sheep which receive.d an intranasal 
injection of virulent blood and developed no reaction. 

I ncludes five calves which were injected intranasally 
with a mixture of milk, urine, emulsified necrotic tissue 
and blood from three affected cows. Four out of these 
five calves developed definite reactions. 
Ineludes one doubtful reaction. 

Vide experiment 10 (d). 
Does not include sheep which reacted to cattle strains 
and where a slight reaction again, developed to this sheep 
strain, e.g. one animal in experiment 1 (a) (vide table 
of the Summary of the Immunity Tests). 

In the outbreak at Swartland [i.e. eXJJeriments 8 (a) and 8 (b)] 
subinoculations failed to demonstrate the presence of an incitant 
in the blood of two affected cases. It should be mentioned that blood 
was collected from these animals in the final stages of the disease 
and the avirulence of the blood could probably be attributed to this. 
Even in field outbreaks of bluetongue in sheep, where there is little 
doubt about the diagnosis of the disease, it is not always possible to 
recover the virus from every case. 

It would seem advisable to collect blood for experimental 
purposes during the initial stages of the disease, there being more 
certainty of recovering the virus in this way. 

In the outbreak at Onlangs, blood samples were taken from two 
cases. The blood from one animal (an advanced C{l.se) was found to 
be inactive; but that from the other case, which showed the disease 
in the initial stages at the time when the blood sample was collected, 
proved to be virulent. 

The immunity of a number of sheep which had recovered from 
very severe reactions produced by the infective material contained 
in the blood of cattle affected with this disease, was tested against 
a virulent bluetongue virus collected from sheep on the farm Novo 
in W epener district. The virulence of this sample of blood was 
thoroughly tested (vide experiment 9). The susceptibility of sheep 
which had been inoculated with and had reacted to Onderstepoort 
bluetongue vaccine strain was also determined. (Virulent bluetongue 
virus becomes attenuated by continuous passage through a number 
of generations in sheep, and it is this attenuated virus which is used 
as a vaccine. The reactions provoked by the vaccine are of an 
abortive nature, i.e. a rise in body temperature occurs after a more 
or less definite incubation period, and in very rare cases a slight 
hyperaemia of the buccal mucosa is noted.) 
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The results of these immunity tests are summarized in the 
following table:-

SuMMARY oF hrMUNITY TEsT. 

A.-Tests in sheep which recovered from reactions 
produced by various field strains. 

Strain from which 
sheep recovered. 

W elgezegend 
cattle (ex. cows) 

Immunity tested 
with. 

Novo sheep strain 
(natural B. T. 
outbreak) 

No. in­
ocuhted. 

4 

I R esult: 
~0. 

which 
reacted . 

B.-Tests in sheep which re­
covered from bluetongue vaccin(· 
reactions. 

I 
Immunity t ested . N · 

with strain I' 

0l td. from. ocu f\ e . 

He>sult : 
No. 

whi('h 
rcr1cted. 

Welgczegend 
cattle (ex. 
cows) 

I 4 I 0 

-~-(c_) _ _ w_~~-~=-g-~_o_x~- _ _ _ '_' _ ___ " ____ z __ ___ o __ ,_w_{!_;_~-z~-~_)_n_d___ _ 5 ~[~== 
2 Kromdraai cattle. 2 0 Kromdraai 

catt le 
5 0 

--- - - 1---------- - ----- - ---1-----1----- - - --- -----------
3 Darling cattle.. . . , , 2 0 Darling cattle . . 5 0 

- ---1----- ---------------- --1----1------- -1------ - ------ ----
4 Elandslaagte cattle , , l 0 

__ 5 __ _ N_o_v_o ___ ca_t_t_le_._· ._._._._
1 
___ '_' ______ " _ __ -+--~0 _ _ ---~---=---~=~== 

6 Montague cattle. . , , 
1 __ 7_(_a._)- - -0--nl-a_n __ g_s_N_e_g __ - -I--- , - -- --,------5- --5------------~--,--::._--

reactors (ex. 
Case I) 

- - --------------1- - --- - ·---- r---------- 1-- ------- ---- - -- - · 
5 () 7 (b) Onlangs cattle (ex. 

Case II) 
4 1(2) Onlangs cattle. 

---- ----- ----
8 (a) Swartland- Neg. Wclgezegend cattle 2 2 - - --

reactors (ex. 
Case I) 

---- -----
8 (b) Swartland - ~cg. , 

" 2 2 - - -
reactors (ex. - - - - ----
Case II) Novo sheep virus 2 2 

- ---- - ---
9 Novo sheep ...... Welgezegend cattle l 

Kromdraai cattle. 2 

NoTE.-(1) A very doubtful reaction. 

(2) A very doubtful reaction. 

0 Novo sheep .. . . 5 
- ---

0 

(3) The reaction in one of these two sheep was very doubtful 
and consisted only of a rise in temperature. In the other 
case it was of a very mild nature, i.e. rise in temperature 
and slight injection of the buccal mucosa. 
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It is clea1· that : 

(1) 

(2) 

Sheep which h ad reacted to cattle strains of this infective 
material were immune to virulent bluetongue virus 
obtained from a sheep. Only one breakdown I experiment 
1 (a)] occurred. 

Sheep immunized with bluetongue vaecine were resistant 
to experimental infection with strains of virus obtained 
from natural outbreaks in this cattle disease and from a 
field outbreak of bluetongue in sheep . Only three break­
down s occnrred in the 29 tested animals and of these two 
reaetions were very doubtful. 

Incidentally these tests again illustrated the high 
efficacy of the Onderstepoort bluetongue vaccine. It 
would also appear that as far as the imnnmology is con­
cerned no very marked differenee oec1us in the variou s 
field strains, as is, for instance, encountered in strains 
of the closely analogous c1iRease horsesickness. \Vhere 
reactions ocemTed in the immunity tests they were of a 
ver;v mild nature in comparison with those in S1lsceptible 
sh eep . 

(3) Sheep which had reacted to the virulent Novo sheep strain 
of bluetongue (experiment 9), were found to be immune 
to cattle strains. 

(4) In experiments 7 (a), 8 (a) and 8 (b) where no reactions 
were observed with apparently avirulent cattle blood no 
immunity resultec1. 

From the results of these investigations the following inferences 
are made: -

I. That the -infective agent present in the blood of a.ffectecl cattle in 
vm·ious o1ttbrealcs of this " stomatitic " (l-isease is the same as 
the viTus which ca-uses blw;tongue in sheep, fo-1'-

(a) the ve'I'Y chamcterisMc syndrome of bluetongue was 
observed to develop in sheep which were experimentally 
infected with strains eolleeted from different outbreaks; 

(b) a11 actual immun-ity was produced which was f ound to 
be specific :-

(i) Bluetongue vaceinated sheep were found to be 
immune to various strains; and 

(ii) susceptible sheep, which recovered from the reaet,ions 
proc1uced by virus obtained from cattle, were found 
to be resistant to a tested virulent Rtrain of blue­
tongue virus reoovered from a sh eep in a natural 
outbreak. 

(c) The ~in-vitm <"haracteristics of the various cattle strains 
are like those known and described for bluetongue virus 
recovered from sheep [vide du Toit (1929), Theiler (loc. 
cit.)], e.g. they remained active in-
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(i ) 0 .C. G. m itviu re (approximately in the following pro­
portion: blood 50 per cent., glycerine 25 per cent., 
water 25 per cent., potassium oxalate t per cent., 
and earbolic acid t per cent.). 

(ii) In a mixture of 50 per cent. blood and 50 per cent. 
glycerine. 

(iii) In decomposed blood. 

II. That this vir·us 1:s the ca11se of this cattle disease, since-
( a) the pTesence of the 1Jirus eould be demonstrated in this 

diseased condition of cattle where, 

(i) the lesions, especially those noted in the buccal and 
naRal cavities were similar to those observed in 
bluetongue of sheep, and 

(ii) histolo,qical examination revealed similar morbid 
changes in tissues of analogous organs in cattle and 
in sheep. 

(b) The epizootoloyy oj the disease is similar in both cattle 
and sheep. 

(c) The S1LSCeptibility or cattle was proved in transmission 
experiments. 

Calves inoculated with virus containing blood developed a per­
ceptible reaction ancl the virus was again reoovered from them. 
A syndrome was observed in these calves whieh could be closely corre­
lated with that seen in natural cases of this disease in cattle and of 
bluetongue in sheep. In one case at least (calf 5263) an exact repro­
duction of the changes in the mouth and nose and on the muzzle as 
seen in typical nati.ual cases of the disease in cattle was clearly 
observed; but the readion was of a comparatively mild nature. 

Although the experiments clearly indicate t he susceptibility of 
cattle to this virus, it can also be concluded that bovines are generally 
far more resistant than sheep, since the reactions produced in the 
experimental calves were not nearly as severe as in the sheep. It 
would appear that only a comparatively small number of bovines 
are peculiarly susceptible and when such an individual becomes 
infected alarming symptoms manifest themselves . The fact that 
the disease has hitherto been observed in more or less isolated out­
breaks and, furthermore, that only a few individuals in su ch a herd 
usually become affected supports this contention . 

The supposition that the cattle which were suffering from this 
stomatitic disease could have been mere carriers o£ bluetongue virus 
and that this agent may not be the real cause of the disease, may 
be dismissed for the following reasons:-

2 

(a) From a consideration of the facts enumerated under (1) 
and (2) above. 
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(b) As far as is known, this is the first time that bluetongue 
virus has been recovered from blood of veld (field) cattle. 
In this COJ!nection it may be mentioned that in numerous 
investigations, for instance, in heartwater, many samples 
of bovine blood collected in the field during all seasons 
of the year, have been inoculated into sheep and no such 
cattle carriers of bluetongue virus have ever been dis­
covered. 

The sheep used in the vVelgezegend experiments were obtained 
from a flock on .a neighbouring farm. 'fh ey appeared healthy when 
introduced into the experiments. 'l'he possibility, however, that 
some of these sheep might have been in the incubation stage of a 
naturaJ bluetongue infection could not he overlooked . The chance 
of such accidental contamination was excluded by keeping a group 
of uninoculated 11heep in contact with the experimentally infected 
animals and by repeating some of the tests with original material 
on sheep at Onderstepoort. Confirmatory results were obtained with 
other strains where the experimental work was entirely carried out 
under laboratory conditions at Onderstepoort. 

The investigations were designed with the express purpose of 
establishing the cause of this eattle disease, but at the same time 
interpreting acl di ti onal in fnrmation in connection with certain aspects 
of bluetongue were obtained an<1 it will not he irrevelant to mention 
some of these details here:-

(a) The Pathogenicity of the V1:r1tS in Blood Samples. 

It will be observed when studying the mortality of the sheep 
in the various generations of the different strains that in most 
instances the virus proved to be a particularly virulent right from 
the first generation, and a large percentage of infected sheep died. 
In others, e.g. Krmndma1: strain, the virus .appeared to be less virulent 
when the results of the first generation are conRidered, but in subse­
quent ones it proved to he very potent. It is significtmt that in these 
cases >vhere such mild reactions were. observed, the blood samples 
were collected from the cases at a fairly late stage of the disease . It 
would seem as if the pathogenicity of the virus present in samples 
collected from individuals in the recovering stage of the disease is 
probably considerably modified by immune bodies already preRent 
in the anim.als . This is horne out by studying the results of Experi­
ment 10. 

In this experiment it will be noticed that severe reactions 
developed in the first group of 5 sheep and 2 animals actually died. 
The blood taken on the 14th dav after infection from hvo of the 
recovering animals in this group ~et up distinct reactions in 4 sheep, 
but none died. On the 28th day after infection a further 4 .animals 
were inocula ted and now only two developed very mild reactions 
whilst the other two did not react at all. However, the latter two 
reacted severely when inoculated with blood colleeted from the 
original donors ou the 9th day after infection. The reactions were 
at their h eight on th.at day in those animals . On the 42nd day blood 
was again taken from the tw<J sheep and no reactions could be 
observed in 4 inoculated Rheep . 
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This experiment clearly indicates that in these two cases the 
blood became sterile within a period of less than 42 clays and that 
the pathogenicity of the virus contained in the blood of the recovering 
animals gTadually became modified probably by the immune bodies 
which appeared in the blood of the animals. 

(h) The Presence of the lhr11s in Foetal Material [vide Ea;periment 
10 (b)]. 

Two pregnant ewes used in experiment 2 died f rom the reactions 
and material was collected aseptically from the contained foetuses. 
In each case two sheep were inoculated. One foetus was apparently 
sterile, but definite reactions were produced with t he blood of the 
second foetus. On the first occasion 1 c.c. of this foetal blood was 
inoculated into two sheep and one developed a peracute reaction and 
died, but no reaction developed in the other animal. However, when 
5 c.c. of the same foetal blood was injected a very severe reaction 
was produced. 

It would seem as if the virus was not present in any great con­
centration in this foetal blood and 1 c.c. was apparently the minimum 
infective dose. 

(c) The Disease can be Tnwsmitterl by 111eans of an Intranasal 
Injection of Vir·'us-containing Material. 

In the early experiments at vVelgezegend 5 calves received an 
intranasal injection of suspected material and four developed 
definite reactions. The virus was found to be present in the blood 
from one of the calves I1Jide experiment 1 (b)]. Subsequently [vide 
experiment 10 (d) J it was found that sheep could also he infected in 
this way. 

Investigations on the physical and chemical properties of the 
virus obtained from cattle are at present in progress and these are 
being compared with those of known sheep bluetongue strains. 

Addendwn by R. A. Aleteander. 
Transmission of the VinlS to il!J:ce, Rats and Guinea-pigs. 

To facilitate research into the biological properties of 
virus an attempt was made to establish the virus in mice, 
rats and guinea-pigs in the following manner:-

(a) }Iice by the intracerebral and intraperitoneal routes . 
(b) Rats by the intraeerebral, intraperitoneal and sub­

cutaneous routes. 
(c) (iuinea-pigs by the intraeerebral, intraperitoneal 

and plantar pad routes. 

As ihe source of virus, use was m ade of virulent blood, 
a virulent emulsion of the early stomatitic lesions of cases 
<()£ " pseudo-foot ancl mouth " in sheep, as well as virulent 
blood of a known laboratory strain of Bluetongue of sheep. 

The results were uniformly negative so that it may be 
concluded that so far all attempts to infect mice, rats and 
guinea-pigs with the strains of the two viruses available 
have been unsuccessful. 
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THE SYMPTOMATOLOCY. 

(a) As OBSERVED rK CATTLE IK KA'lTRAL Ol:TBREAI\:S. 

According to the course and the deYelopment of t he disease the 
cases m ay be <·on~;idered as : (1) typical mHl (2) atypical. 

(1) Typical Cases . 

The usual histm·y presented by the mcners .- 'l'he affected cattle 
are noticed to stop grazing· and do not move about with the rest 
of the h erd. Marked stiffness :md lameness are ob~erved. At this 
stage the disease is not regarded seriously . The owners suspect 
either three-day-stiff.~1:clm ess or a vague diagnosis of galls·ickness 
it attempted. About two or three days later, h(mever , slight f roth­
ing· from t he mouth and even salivation .is seen and in quite a 
number of cases t he tongues protrude prominently. lt is at this 
stage that attention is diredecl to the condition of the mouth and 
redness and soreness of the buccal mucosa is rliseovererl. Foot and 
mouth disease is immediately su~pected anrl t he presence of the 
condition reported as such. 

For convenience the Ryrnptoms ·will be described under vanous 
headings. 

Habitus.-In most eases the animals are to be foun<l ly ing d{lWll 
and those still standing show little inclination to move . 'When 
forced to move the sick eattle are noticed to be distinetly lame and 
stiff. No attempt is made to feed and rumillation is iu abeyance. 
l<'requently chewing movements anrl grinding of the teeth is 
observed. 

'fhere is a rapid loss of condit ion , and in laetating cows a 
marked reduction in milk yield takes place. Sometim es this loss 
in milk is t he first symptom of m alaise noted by the owners. 

The t em.perature.-In the early stages a high temperature is 
usually present . The temperature apparently soon becomes normal 
or only slightly elevated in the stage "-hen the mouth lesions are 
well developed (this is also the case in sheep) . It. is at this stage 
that field cases are usually reported, and the temperature is th ere­
fore not Df much value for diagnostic purposes. 

The sym;ptoms nnd lesions in the buccal and nasal cavities.­
These are most important , and it is proposed to describe t hem in 
detail. 

Frothing at the mouth is frequently evident and becomes pro­
nounced after manipulation for the purpose of examination (vide 
Figs. 1 and 2). 

Sometimes salivation may be noted a nd this is especially 
m arked in cases where the tongues protrude. 

The lesions in the buccal and nasal cavities are essentially t hose 
which are due to a hyperaemia of the mucosa awl a localized 
inflammation with necrosis of the mucous membrane. 
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In comparatively mild cases the unpigmented portions of the 
mucosa a1·e reddened and superficial lesions of a localized stomatitis 
with necrosis are to be found on the dental pad, borders Qf the lips, 
ventral aspect of the apical portion of the tongue, etc. These lesions 
are not very well defined, and their borders gradually merge through 
a hype~·aernic zone into the normal mucosa. The lesions present the 
following appearance-the epithelium has a yellowish colour and 
is usually still partially attached to the underlying tissues giving 
an impression of a membranous deposit. Where the epithelium is 
detached the underlying tissues are reddened and bleed easily. 

FIG. I. 

Onlangs Case: Note frothing and salivation and ch·ied mueus .on nostrils, etc., 
and catarrh of eyes. 

In the ·more severely affecte(l cases these lesions are more exten­
sive. The lips, muzzle, external nares, t<mgue, dental pad, oonica1 
papillae of the cheeks, etc., are all involved. A marked reddening 
of the unpigmented portions of the buccal mucosa is seen, this is 
particularly mar ked where actual lesions occur. On pigmeu ted areas 
the necrosis presents a dirty greyish appearance. 

At this stage there is usually a fairly copious nasal discharge 
which may be catarrhal, muco-purulent and even muco-haemor­
rhagic. Presumably on account of the painful condition of the 
tongue and mouth little attempt is made to clean the nostrils with 
the result that the nasal discharge dries on the surfaces of the 
external nares (vide Fill. 3) . 
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FIG. 2. 
Onlangs Case: Note frothing at the mouth and incrustations on muzzle. 

FIG. 3. 
Onlangs Case: Note extensive excoriations and incrustations on muzzle, lips, 

and dried nasal discharge on -external nares. 
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'rhe lips are swollen and the skin of lightly pigmented areas 
reddened. Necrotic lesions develop along their borders and .on 
inner surfaces. These lesions are particularly evident on the areas 
immediately opposite the incisor teeth (vide Fig. 4). 

FIG. 4. 
Necrotic lesions on lower lips. 

(a) Above: In a natural cattle case, note impressions of incisor teeth. 

(b) Below: In an experimental sheep case (Sheep 8, Expt. lB). Note lesions 
opposite lateral incissors. 

'rhe tongue is swollen and red. In some cases it is even bluish 
(cyanotic) in colour. It may be enlarged to such an extent that 
it protrudes from the mouth and 7 or 8 inches o£ the organ may 
be exposed. This protruded portion becomes dry. The tongue 
appears to be partially paralyzed in such instances since it cannot 
be properly held in its normal position. The lingual papillae are 
dark red in colour and on the ventral surface of the apical portion 
extensive necrotic lesions ::ne usually to be fonnd (vide Figs. 5 
and 6). 

In some cases the mucosa along the frenum linguae only IS 

affected and such lesions are usually linear in shape . 

Deep seated and extensive necrotic lesions may be present on 
the tongues o£ some individuals. These lesions are usually found 
on the dorsal and lateral aspects of the middle portion. 
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FIG. 5. 
Onlanas Case: Note extensive necrotic lesion on ventral aspect of tvngue. 

FIG. 6. 
Novo Case : Necrotic lesion o;n ventral surface of tongue in stage of healing. 
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When the necrosis on the d(mtal pncl ic> extPJJSive, it is usually 
confluent with similar lesion~ on the uvper liv. The injuretl mucosa 
has a tlistinct grooYed appearance at the jundion of the lip and pad. 

Lesions are smnetimf's eYitlf'at on tht> gnm,; and these an~ usually 
p1·e~ent on the floor of the n touth just jJosterior to t he incisor teeth. 

\Vhere ~ueh e::densiYe mouth cha11g·es are present the odour of 
the breath is very offensiYe. 

Healing commencps aftPr abont :3 or -! tlays. Tlw muzzle now 
beeomes covered with a t hick S!'ab, which subc:equently peels off 
lea1·ing a clean and fresh looking ;;udar·e \Yithout formation of 
ci('atrir·es. The lec:ion 011 thP YPnhal ,;urfa t·e of the iongue takes 
somewhat long·er to ht>al. lu tlw luier stages a peculiar 1ninkled 
appeaJ·anl'e is noiil't>ahle (r/1!1' Fig·. 7). 

Yw. I. 

Montague Case: NP('t'Otie le~ion a long the frenum lingune in auvanced stage 
of h-ealing. 

The deep seated necrohr: ulcers on tlw tongue take a longer 
time to heal and all the processes of repair !'a n he follo,Yerl. 

The teat an~l 11dder symptoms.-T1esions ·of the tPa ts nre only 
ohsened in t'O\YS 11'hich \Yere actually iu milk. 

The tea Is become markerlly iHflamed :111 rl ,,. here pigJUen ta tion 
is light or absent, they are dm·k rerl in colon!'. The surfaces are 
raw awl any hawlli.ng- is intensely re>'entet! . After a few days a 
hard an<l fairly ihick scab is forme<l anrl this in time peels off 
in toto like the finger of a gloYP. The 11P1d;y formed epithelium 
then has a fresh and dean appe::nance. 
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Small localized skin lesions are sometimes found on the udder. 
These lesions are usually ab<J'ut 1 cm. in diameter and are covered 
with a soft yellow scab, which, when removed leaves a moist surface 
and a slight reddening of the underlying tissues. 'fhe entire skin 
of the udder is sometimes involved in an extensive dermatitis. These 
extensive skiu changes will be described under the next heading. 

FIG. 8. 
M ontague Case: Sloughing of epidermis u nd€rneath the tail, etc. 

The skin changes.-Skin lesions are usually observed in severe 
reactions. In mild affections they may be entirely absent or localized 
to the thinner portions, e.g. in the :flanks, at the root of the tail, 
on the udder, etc. (vide Fig. 8). 

During the early stages symptoms of an acute dermat itis are 
present. The skin is reddened on the unpigmented portions. It 
appears swollen and is painful, especially along the back. A small 
amount of straw coloured exudative material collects on the surface. 
This exudate dries and the basal portions of the hairs become matted 
together. Soon hard crusts and scabs are formed. The hardened 
condition in this stage resembles the condition of the skin observed 
in the later stages of sweating sickness of calves ,vide du Toit, 1923.) 

A distinct photosensitivity becomes evident and such affected 
animals are usually found sheltering underneath trees or in the 
shade of a wall or a shed. \Vhen driven out of such p laces they imme­
diately seek another shady locality . The scabs are at first firmly 
adherent, and if forcibly removed the underlying tissues are found 
to be moist and bleed easily. Healing progresses and later these 
scabs peel off. The hair comes away with the desquamated 
epidermis. 
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In the severe reactions the dermatitis 1s fairly generalized (vide 
Figs. 9, 10, 11). 

FIG. 9. 
Kromdraai Case: Extensive dermatitis followed by hardening of the skin and 

the formation of scabs. 
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FIG. 10. 
Kromdraai Case: Extensive skin lesions on udder, etc. 
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FIG. 11. 

Ji.. romdraai Case: Note the formation of crusts and scabs on skin of muzzle. 
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It will be noticed that. a lesion in the case at Uontague (vide 
Fig. 12) is oonfined to an unpigmented portion of skin of the upper 
portion of the flank. 

FIG. 12. 

Novo Case: Skin lesions confined to an unpigmented portion of the skin. 

The feet lesions.-It has been mentioned that lameness and 
stiffness are usually the first symptoms which become evident. On 
examination the lower portions of the limbs are found to be swollen, 
the swelling usually extends from the ooronet to the fetlock and all 
four feet are affected to the same extent. In some cases the swelling 
may extend to the knees and hocks. The skin, particu1arly on the 
plantar surface in the region of the accessory digits is reddened and 
a small amount of straw-coloured exudate is usually present on the 
surface. 

In a number of cases an excoriation of the epidermis in the 
interdigital space was observed. In such instances partially de­
tached epidermis may still be found to be adherent to the excoriated 
areas and this may convey the impression of a recently ruptured 
vesicle. 

Usually the hyperaemia and swelling of the skin disappears 
without further changes, but. frequently the dermatitis progresses 
and later lesions rlevelop on the skin of the digit similar to that 
described in other regions. · 
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Rarely ('I)Z:de Fig. 13) a separation of the claws along the 
eoronary bands becomes evident. In such cases the anterior portion 
.of the interdigital space present a raw and granulating surface. It 

FIG. 13. 
V erblyden Oru;e : Note fissures at the coronets. 

would appear that this type of lesion is apt to develop in cases which 
are forcibly walked during the acute stages. This lesion wouhl 
appear to be due to a coronitis, as is observed in sheep. 

According to a report received from a farmer ( v·ide Appendix 
·C), ex ungula tion may occur. 

Eye lesions.-Usually no eye lesions are noted, but in some 
instances a slight watery discharge may be present which later 
.becomes catarrhal. 

(2) Atypical Cases. 

(a) Cases ·resembling three-day-stijfsickness. - Keppel and 
Robinson (Zoe. cit) state that the symptoms noted in their " ulcera­
tive stomatitis " to some extent resembled three-day-stiffsickness. 
Further in an outbreak at Oudehoutsdraai, Volksrust (vide Appendix 
{)) Williams and Dickson encountered two typical cases of this 
disease. In this particular herd several more animals were observed 
which, according to them, were showing symptoms of three-day­
,-stiffsickness. They did not find any mouth lesions in these cases. 
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It would seem very probable that such cases of so-ealled 
" stiffsickness " could be due to the same cause, i.e . bluetongue 
virus. The only symptom of a reaction which became evident, was 
a rise in temperature and stiffness. 'l'hese cases may be compared 
with the " abortive " reactions eommonly noted in sheep, where 
the only indication of a reaction is an elevation in bo!ly temperature. 

(b) Peracute reactions.-Only one instance of a fatal peracute 
reaction in eattle came to our notice. The symptoms observed in 
this case are fully described in Appendix A (experiment 4) . 

This animal died within three days after the first symptoms 
became obvious. 

The following changes are of interest and importance with 
regard to the symptoms and lesions which may lJe noticed in such 
a peracut e reaction:-

FIG 14 . 
E~andslaagte Case: Necrotic lesions on g ingiva (peracute reaction) . 

(1) 

(2) 

(3) 

(4) 

The marked hyperaemia, and the presence of numerous 
petechiae and ecchymoses in all the visible mucosae, e.g. 
of the nostrils, lips, hard palate, tongue, cheeks and 
conjunctiva. 

The marked muco-haemorrhagic nasal discharge and 
slight epistaxis. 

Superficial local i7.ed inflammation with necrosis on t he 
buccal mucosa, e .g. on the gingiva ('U'ide Fig. 14), dental 
pad, hard palate, ete. 

The swelling of the vagina ('uide F ig. 15), and the marked 
hyperaemia of the vaginal mucosa "·ith numerous pete­
chiae and ecchymoses. 
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FIG. 15. 
Elandslaagte Case: Swelling of vagina and skin lesions (peracute reaction). 

(5) The swelling of the lower portion of the limbs. 
(6) The presence of superficial skin lesions (vide Fig. 16). 

FIG. 16. 
Elandslaagte Case: Skin lesions on metatarsal region (peracute reaction). 
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(b) As OBsERVED IN THE ExPERIMENTALLY INFECTED CALVES. 

A considerable number of calves were used in the transmission 
experiments (vide Appendix A ). In some of these no perceptible 
reactions could be ascertained, but in the majority definite and con­
stant changes were observed. These reactions were mild in com­
parison with the very severe symptoms and lesions seen in natural 
infections, but were sufficient.ly evident to enable one to conclude 
that the calves reacted to the virus. 

'rhe first symptom usually noted 1s a nse m body temperature 
which is, of course, indicative of a general or systemic reaction. 
A number of representative temperature charts are includeu 
(Appendix D) and may be referred to (vide Charts VIII to XI). 
There is an incubation period of from two to three days. 

With the rise in temperature lesions appear with constant regu­
larity on the buccal mucosa. They were found to be usually con­
fined to the mucosa of the upper and lower lips. These lesions 
commence as small raised areas, about the size of a millet seed. 
Their centres have usually a yellow colour and the surrounding 
tissues are slightly injected. Soon the epithelium appears to become 
destroyed and excoriations result. These excoriated areas can 
Lecom.e quite extensive (vide Fig. 17). 

FIG. 17. 
Gal! No. 5407: Lesions on the lips observed in transmission experiments 

in calfs. 

Frequently the loosened epithelium is still partially attached 
to the borders of the lesions, which resemble recently ruptured 
vesicles. It should be noted, however, that the formation of actual 
vesicles was never observed. The lesions have an irregular shape 
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and may be longitudinal, circula1, oval, etc. 'fhey occur with 
marked regularity opposile the lateral incisors on the imler surface 
of the lo"·er lips, but are also frequently seen on the border·s of the 
lips and al the commissures of the mouths. 

I11 a few instances such lesions developed without any notice­
able rise in body temperature. 

The nasal mucosa was sometimes aloo involved and the excoria­
tions Yrere usually present on Lhe septum nas.i. In these cases a 
slight catarrhal nasal discharge was eYident. The lesions usually 
persist for about four or five day~ . Healing· then commences and 
after about 10 days they disappear completely. 

In several instance~> hyperaemic areas were seen on the hard 
palate and in a fe\1- a distinct fliffuse injection of the mucosa of the 
lips, cheeks, eic., become notieeahle. This was particularly evident 
in calf 5263 [·vide experime11t 1 (b)]. Tb e hypentemia of the buccal 
mucosa was first noticed six clays after the day of inoculation. On 
the next day the 1ower lip appeared swollen and reddened with a 
few petechiae. 111 adfltion the api<:al portion of the tongue was 
reddene(l and a few <Jf the papillae distinctly enlarged and dark 
red. The ven1 ral surface of this part of the tongue ,,-a, excoriated 
in ~evcral small areas 1vhere the ullderlying Lissues had a slightly 
granulated appearance. Excoriation~ and lllHnerous petechiae were 
also noi-ed on the borders of the lips. Several of ihe conical papillae 
of the lips and checks appeareil enlarge<l and reddened while the 
ti.ps were yellowish grey. The pich1Te of the mouth as seen i11 this 
calf resemble<l that of typical f·ases in natural outbreaks of a mild 
nature. 

Several o£ the experimental calves Lecame visibly ill. They 
stopped feeding and lay down freq ueut ly. Fairly extcnsi Ye ulcers 
developed on the tongues of a few of these experimentally infected 
calves (vide Figures 28 aml 29). 

In one t:alf [Ko. 10 of experiment 1 (b) ] a marked dyspnoea 
developed on the 12th clay after infection. The animal was 
destroyed and Yery cxtensi ve necrosis and u kers were found on 
the lateral aspect of the tongue and i11 the larynx. Similar lesions 
were noted in some of the experimentally infPcted sheep. 

~o feet or skin lesions were observed i11 any of these calves. 

(c) As OBSERVED r:-r ExrEnDlE:-<TALLY lKFECTim SHEEP. 

'l'JJC sheep ttsecl in the transmission experiment" ''"ere kepi under 
very close observation and provided suilahle material for studying 
the r~ourse and Rymptoms of the diseaRe iu sheep. Spreull (Zoe. cit.) 
and Theiler (1900) have described the symptoms of bluetongue in 
sheep in fair detail a1Hl our observations on t.he reactions produced 
by virus recovered from cattle ilo not materially differ from theirs. 
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The incubation p'IJ·riod afte·r artificial 1:njection.-This was found 
to vary considerably as will be evident from an analysis of the 
incubation periods of the following 66 cases:-

No. of days after inoculation. l. 2. 3. 4. 5. 6. 7. 8. 9. 10. 

-------------------
.A.-Sheep infected with 

virus recovered from 
cattle. No. of cases ..... 1 7 9 6 9 8 5 1 1 1 

------------------
B. Sheep infected with 

virus recovered from 
sheep. No. of cases ... - 1 1 3 7 4 1 1 - -

It will be noticed that the incubation period may be as short 
as one day and may be delayed for as long as 10 days. The onset 
of a reaction is usually indicated by a rise in temperature, but 
occasionally an injection of the mucosa of the lips and slight froth­
ing at the mouth become noticeable before the temperature rises. 

The Temperatu.re.-Generally the temperature rises gradually 
and the acme is reached after three or four days, but sometimes a 
very sudden pronounced rise takes place, and in such instances 
the acme may be reached within 24 hours. The fever is usually of 
a continue-d type, lasting for 6 or 7 days, but temperature reactions 
of a distinct 1:ntennittent type are quite commonly noted. In such 
cases the period of apyrexia does not usually last longer than from 
24 to 36 hours. In a small percentage of cases the temperature 
reaction is of very short duration, in fact some of them may be 
regarded as ephen~eral. · • 

In a few cases severe clinical reactions were observed without 
ihe occurrence of a rise in body temperature. Such reactions may 
be considered as afebr·ile. 

Typical temperature charts are included (vide Appendix D, 
Charts I to VII). 

The Habitus.-In the early stages only slight disturbances can 
be observed. The sheep usually stop feeding and ruminating. They 
lie down frequently and peculiar chewing and licking movements 
become noticeable. After the rise in temperature dyspnoea becomes 
fairly evident and the nostrils are dilated. As the reaction pro­
gresses dullness becomes evident; the head hangs down and the 
ears droop. When the temperature is very high the animals drink 
water frequently. In severe reactions the sheep lie down con­
tinuously and assume the attitude noted in Fig. 18. 

The lesions and symptoms in the m.o·u.th and nose.-An injection 
of the mucosa is usually seen soon after the commencement of the 
temperature. The hyperaemia is particularly notieeable on the 
inside of the lips which assume a cherry-red colour. The redness 
may extend to the skin and the lips and nose becomes distinctly 
pink. The lips now become swollen and in some cases even 
oedematous (vide Fig. 19). 
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FIG. 18. 

Sheep 37812: Characteristic attitude assumed during severe acute stage. 

FIG. 19. 

Sheep 37812: Marked swelling (oedema) of lower portion of the head. 
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The nostrils and muzzle are at first dry, but a catarrhal dis­
charge soon develops. This usually changes to muco-haeworrhagic. 
When the discharge dries, thick incrustations are formed at the nasal 
orifices, and these interfere considerably with breathing. 

The mouth is now extremely painful and handling is resented. 
Petechiae and ecchymoses now become noticeable on the buccal 

mucosa and are par ticularly evident on the lips, tongue, nose, palate, 
dental pad and cheeks. 

The petechial stage is soon followed by the appearance of 
excoriations of the mucosa. These lesions are u sually localized and 
vary in extent. They occur regularly on the following sites: borders 
of the lips; on the inner surfaces of the lips opposite the lateral 
incisors (c.£. in experimentally infected calves) ; at the commissure& 
of the mouth; on the ventral surface of the tongue (particularly 
along the frenum linguae) ; the den tal pad; on the gums (especially 
on the portion posterior to the incisor teeth) ; on the lateral surfaces 
of the medial portion of the tongue and inside the cheeks opposite 
the molar teeth. The conical papillae of the lips also become red 
and the tips assume a grey ish-yellow colour. At this stage a cyanosis 
usually becomes evident. 

FIG. 20. 

Sheep 37328: Lesions on lips, muzzle and nose. N ote slight cattarhal 
discharge eyes. 

The typical blue condit·ion of the tongue from which the name 
of the disease is derived, is seen when the follo wing changes ar e 
present in this organ : swelling, hyperaemia and cyanosis, petechiae 
and ecchymoses and the init ial stages of an inflammat ion of t he 
mucous membrane. Sometimes the tongue becomes markedly swollen 
and in such cases an oedema of the subeutis is usually also evident. 
The skin of the nostrils, lips and muzzle also becomes 'excoriated and 
scabs are formed (vide Fig. 20) ; when the encrust ed discharge from 
the nostrils or the scabs covering the excoria ted lesions are forcibly 
removed the underlying tissues present a granulated appearance. 
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When the mouth is manipulated, bleeding from the injured 
buccal mucosa can be easily provoked. When these lesions are 
present, the breath is foetid. When recovery sets in, the injured 
mucosa heals fairly rapidly, but fairly deep-seated ulcers .may 
develop on the tongue and these take a considerable time to heal 
(vide Figs. 27 and 29). 

Skin Lesions.-The skin of the lips and muzzle is usually injected, 
but frequently a redness of the ears and at the bases of the horns 
becomes noticeable and in a few instances the entire skin is somewhat 
flushed. 

Changes in the Eyes.-The conjunctiva sometimes becomes 
slightly affected and petechiae and ecchymoses are occasionally 
noted. Slight lachrymation is seen in such cases and in the later 
stages a small amount of catarrhal discharge may be present. 

FIG. 21. 
Sheep 37071: Partial exungulation of claws (three months after infection). 

The vagina usually becomes swollen and reddened with petechiae 
and ecchymoses. Frequently the borders assume a dark bluish-red 
colour and later excoriations may even develop. 

The Feet Lesions.-On about the 9th to the 12th day after the 
onset of the reaction a marked coronitis develops. The claws first 
become hot and soon the coronary bands assume a dark red colour. 
This redness usually extends to the bulbs. The coronitis may persist 
for about a week, but frequently it disappears after a few days. The 
feet lesions usually develop after the temperature has subsided and 
when the mouth lesions have begun to heal. The animal lies down 
frequently and when forced to walk the gait is distinctly laminitic. 
No instances of complete exungulation were noticed, but in several 
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instances deep grooves (partial ex ungula tion) became noticeable 
( cid e Fig. 21) on the cla ''"· Tl1 Pse fed ]p;;ions \\ Pre notell in a bout 
50 per cent. of the cases. 

Henning (loc. I'll.) st::ltPs that one, two or tlnPe, or all feet may 
become affected awl, aceonling to 1 his author , a conelation is said 
to exist hehYeen the RPYeJ·it)· of the fP.et and month le,; iolls, he makes 
the following statement: " Sometimes the feet of an imals suffering 
hom a comparatively mil<l atta<·k of hluetongne become seriously 
atfede<l, whereas the feet are ;-;eldom badly i ntlamed in tho,.;e eao;es 
where .-xtensiYe mouth lesions haYe <lt-YelopPd ''. This plwnomenon 
watl not. ohserveJ in these PX}>Pl'i lllt>ldal <·a,;ps a!lll huthPrmorP when 
a coroniti,.; <levelope<l all fou1· fet>t wen' foun<l to he afft>d.t><l to thP 
same extent. 

Apart from the cessation of ft>t><ling <illd n u nination no other 
serious Jige~tivt> disturl1aru·es lw<"ante mani IP~ t in the majority of 
cases. In a fe1Y instaneE's, ltowev.-r, dianhot>a <leYelope<l ,;hartly 
before lleath. 

FIG. 22. 
Sheep 37085: Torticollis, a ~ymptom f requently observed in seYere reactions. 

'fhere is a rapid loss of <·orHlition alHl it taktes a considerable 
time for the sheep to l'P<~ove1· tlw lose; of fiPsh. In a numlH)r of 
<:ases marked <lehility foll<nYPcl ilw re.adi(lll anrl some of the animals 
became so "·eak that they ha<l io hte <lestro.\·ecl. The month and ft>et 
le~ions had h.1· this time oom plet ely lu•a 1<~<1. [In seYeral cases a 
marh<l tortirullis (levelope(l prior to <lteaih (r irll' Fig. 22.] 

FrE'<pwnth · a swellillg" (oedc>nta) of tin• !wad <111<1 n t>ck <leYelo ped 
an(l the con(lition was not unlike. t hat noiicc>d in <lik kop horsesiclme~s 
In these cases a further com plieating sympt om \l·as th P <lisf'ha rg·e 
of ingesta throug·h thP nostril,; (u ide Fig. ?:l l . P r t>sllm:lbl.v this is 
due to a parPsis of the O<'SO]Ihasu,;. Tlwilt>r ( 19 18 1 dec;C'l'ibes finch a 
complication in horsesickne"~ 
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The following stages 1:n the CMt7'Se of the d·isease can be dis­
tinguished :-

Firstly, an elevation of body temperahne, which is followed in 
a day or two by a swelling of the lips and redness of the buccal 
mucosa. Petechiae and ecchymoses now appear, to be followed soon 
by a localized inflammation, necrosis, and exeoriation of the mucosa. 

Dlning the stage of severe mouth lesions the temperature com­
mences to drop. After about the lOth day following the onset of the 
reaction the coronitis appears. 

FIG. 23. 

Sheep 37328: Note lesions on lips and muzzle, also a marked discharge of mucus 
and ingesta from nostrils a nd oedema of head. 

The above course may at any stage be interrupted by either 
recovery or death. Thus in some sheep a hyperaemia of the buccal 
mucosa may be the only clinical condition that becomes perceptible, 
whilst in others loca!ized in flammatory lesions with necrosis also 
become evident, but no feet lesions develop. The experimentally 
infected sheep died at irregular intervals after the date of infection 
as is indicated in the following table:-

No. of daysafterinoculation 5 6 7 8 9 10 11 12 13 , 14 16 17 18 19 20 21 

- ---.-----,-No. of sheep which died on 
this day ............... - 2 3 - 2 1 1 3 5 3 1 1 3 - 1 
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It is po;;sible to distinguish : ~ 

(a) l)eracute reactions, where the reaction ceases (either by 
death or reeowry) \Yith h~·peraemia or petechiae; 

(b) acute reactions, ,,·here the reaeiion resolves itself into a 
localir.ed inflammation with necrosis of the buccal mucous 
membrane, the animal either clyi~1g or recovering in this 
stage; 

(c) S?tbacute, where a coronitis cleYelops, or where the animals 
beemne very debilitated and may even rlie. 

In the~e hltPr stages a paresis of the oesophagus aJUl 
ihe formation of PXieu~iYe ot>deiU<l heqnenily IH'c ·omes 
eviclen t. 

Partial or comvlPtP shPcldiug of ihe wool was ohseiTerl to O<THI' 
in a few of the exiH~rimeutal animals. Th.is may be eonsidererl a 
sequel of the rea('tions aJl(l ~uch a sherlrling- of the \\"Ool i;; al~o sePn 
in fielrl ontbreab of bluetongue . · 

(d) A CoNIPAIUSON OF THE SY~IPTO~Is IN CATTLE AND SnEEP. 

With reference to: I In cattle as seen in 
natuml outbreaks. 

In experimentally 
infected calve.s. 

Theincubationperiod Not known ........ . About 4 days ..... . 

The temperature .... 

Stiffness, lameness, 
and swelling of 
lower parts of the 
limbs in the early 
stages 

Tcmp~mture of more 
than l06° 1•' found 
in seYeral cases. 
~Iost case><, how­
ever, canle under 
o bs0rvation in t he 
later stages, whC'n 
the mouth lesions 
arc well dcvdopcd 
and temperature 
had apparently al­
ready subsided 

Dc·finite tc·mperat ure 
r~aetions obs~rved 
in many case,;. A 
ll1.<Lxin1l1nl t.cm­
p<'raturc of lOU0 P 
recorded in several 
instances. In 
some of the calves 
no serious diRtur­
bance in body tem­
pera.ture noted 

A feature observed Xot observed ..... . 
in the majority of 
cases. SometimPs 
the first symptom 
noted by the 
owners 
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In experimentally 
infected sheep. 

\"aries considerably, 
but usually about 
4-5 days. May be 
as short a s 2+ hour& 
and as lonp; as I 0 
days. 

Tcmpc>mturc reaction 
a V<'l'Y constant and 
usual feature of the 
rcn.etions. O c ­
casionally an afe­
brile re;wtion en­
countered. 

Not observed. 
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With reference to: In cattle as seen in 
natural outbreaks. 

The ora.! changes 1 Consist essentially of 
a hyperaemia of 
the mucosa and 
1 ocalized inf!am. 
nntion with nec­
rosis of the mucous 
membra ne. Par­
ticularly evident 
on the following 
sites : upper a nd 
lower lips ; gums 
and dental pad ; 
tongue (especially 
on the ventral sur­
face of apex); muz­
zle and ext ernal 
nares. In one case 
(considered as a 
peracute reaction) 
petechiae and ec­
chymoses predomi­
nated 

In experimentally 
infected calves. 

H yperaemia was 
generally localized, 
but in a few cases 
diffuse hyperaemia 
of the buccal mu­
cosa not e d. 
Usually localized 
excoriations de­
velop on the inner 
surface of t he lips. 
On the lower lip 
these lesions ap­
peared with mark­
ed regularity op­
posite t o the lateral 
incisors. In one 
cn,se a re-produc­
tion of the cha nges 
in natural out­
breaks in cattle 
wa.s r eproduced 

but of a mild 
nature 

- - --- - - ------ - - - - -1------ ---
D eep seat ed necrotic 

ulcers on the 
t ongue 

Such necrotic ulcers 
were very marked 
in two of the cases 
encountered on the 
farm Welgczegend 

---- ----- '- ---- --- -
Discharge from nos­

trils and su bse­
q uent incrustation 

Salivation ......... . 

The discharge usually 
mucoid or muco­
purulent, an d 
marked encrusta­
tions formed. A 
m uco-haemorr hagic 
discharge observed 
in one case 

Very marked in cases 
where tongue pro­
trudes. Marked 
frothing and slight 
salivation is a 
usual feature 

Observed in at least ' 
two experimental 
cases 

A watery discharge, 
sometincs sligh tly 
mucoid noted in 
several cases 

Slight frothing ob­
served in one or 
two cases 

In experimentally 
infected sheep. 

These changes com­
mence with a 
diffuse hyperaemia 
of the buccal mu­
cosa, especially of 
the lips. The 
hyperaemic stage 
is soon followed by 
the appearance of 
petechiae and ec­
chymoses a nd soon 
excoriations and 
necrosis of the 
mucous membrane 
develop . These 
lesions are particu­
larly evident on the 
following sites : 
lips, t ongue ( espe­
cially along the 
fren um linguae), 
inside of cheeks, 
dental pad, g ums, 
muzzle, and ex­
ternal narcs. 

Observed in several 
sheep and here it 
can be definitely 
stated that these 
ulcers developed 
from the usual 
superficial necrotic 
proce.ss. 

The discharge is fi rst 
mucoid but soon 
becomes muco -
haemorrhagic. I n 
a few cases ingesta 
passed through the 
nostrils. Marked 
formation of in­
crustations. 

Frothing at the mouth 
common symptom, 
especially in early 
stages. 

·- - - - ---- -------- --
Discharge from the 

eyes 
A slight catarrhal 

dis0harge noted in 
a few cases 

A watery discharge 
( l ac h rymat i o n ) 
seen in a few 
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Watery discharge ob­
served in some 
cases with a t en­
dency to become 
catarrhal in later 
stages. 
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With reference to: 

Teat lesions ... ... . . 

Localized skin lesions 
on the udder 

General skin lesions 

The vulva ........ . 

Oedema of subcutis 

In cattle as seen in 
natural outbreaks. 

Regularly observed 
in la~tating cows. 
The teat lesions 
consist of marked 
reddening of the 
skin, destruction 
of t he epidermis 
and later the for-
mation of hard 
scabs 

Noted in a few lac- I 
tating cows. Le­
sions about 1 em. I 
in diameter, cover-
ed with yellow scab 
and t he underlying I 
tissues slight! y red 
or moist 

In experimentally 
infected calves. 

Not observed, but 
suitable animals 
not available 

Xot observed ..... . 

--- - -
Very marked skin 

lesions, either lo­
calized to t hinner 
portions of the 
skin, or diffuse and 
general~ a common, 
although not con­
stant symptom. 
These skin lesions 

1 
develop in the later 
stages and consist 
of reddening, slight I 
exndation, later a 
hardening and for­
mation of crusts, 
which in course of 
time sloughs off, 
the hair also com­
ing away 

Sw clling of the vulva 
with petechiae <1lld 
ecchymoses ob­
served in one case 

According to Robin­
son and K eppel 
(loc. cit.) a swelling 
of t he neck was 
observed in one of 
their cases. A case 
at Elandslaagte 
showed a distinct 
swelling of the 
lower portion of 
the head 

Xot observed ..... . 

Not observed ..... . 
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In experimentally 
infected sheep . 

Not observed. Note: 
Only two ewes in 
milk inoculated, 
but unfortunately 
both developed per­
acute fatal re­
actions. 

Xot observed. 

A reddening of the 
skin of lips and nose 
frequently obser·ved. 
Some times also of 
the ears and in rare 
·Jases the entire 
sk in becomes 
flushed. Shcdcling 
of the wool as a 
sequel. 

Swelling of the vulva 
with necrotic 
changes on the bor­
d ers and petechiae 
and ecchymoses in 
the mucosa com­
monly observed. 

Very extensive sub­
cntaneous oedema 
of the head and 
neck observed in 
several animals. In 
these cases a. 
" paralysis " of the 
oesophagus .fre­
quently ens11cd. 
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With reference to : 

Swelling 
tongue 

of the I 

In cattle as seen in 
natural outbreaks. 

Verv marked in 
several cases which 
results in a pro­
trusion of the ton· 
guc from the mouth 

In experimentally 
infected calves. 

)rot observed . .... . 

In experimentally 
infected shePp. 

Extensive swelling of 
the tongue seen in 
several cases, but 
actual protrusion of 
the tongue not very 
evident. 

Torticollis... . .. . ... Not observeu. ..... Not observeu .... .. F airly frequent symp-

Intestinal distur- Not observeu...... Not observed ..... . 
bances 

tom generally 
noticeu some hours 
before death. 

Diarrhoea observed 
in a few inst>Lnces. 

----------1-----------__________ , _____ ______ _ 
Claws ........ .. . . . 

Debility in the later 
stages 

In one case a distinct No changes observed 
separation of the 
skin and claw of 
the coronets was 
observed. In this 
case all four feet 
were affe C; ted. 
Whether this was 
preceded by a 
hyperaemia of the 
coronets (a very 
c har ac t e ri st i c 
symptom in sheep 
in the later stages) 
is uifficult to say. 
In several cases an 
excori~ttion of the 
epidermis in t he 
interdigital space 
was seen. (Note: 
exungulation has 
been reporteu by a 
farmer, vide Ap-
pendix C) 

Noted in a few cases. Not seen ... ... .. . . 
Such animals were 
found in a mori­
bund condit ion 
and destroyed 

PATHOLOGY. 

A hyperaemia and an 
a cute inflamma tion 
of the coronets uc­
velopes 12-14 days 
after infection. Tho 
coronets become 
dark red in colour 
a.nd the redness 
extends to the 
bulbs. The ani­
mals become very 
lame. P a rtial 
exungulation was 
observed. 

Noted in 
cases. 

several 

In Appendix B a summary will be found of the most important 
macroscopical and microscopical changes observed in the natural 
cattle cases killed for post-mortem examination and in the 
e:tperimental sheep cases wh.ich died or were killed during different 
stages of the disease. An attempt will be made to classify the 
characteristic pathological changes in tl:le different organs, and to 
compare these with the observations o£ former investigators (Theiler 
and Spreull). 

Local1:zed hyperaemia of an active type or rb:jfuse hyperaemia 
of a venous nature was seen in the skin, especially on the teats of 
the udder, the tongue, lips, rumen (including the oesophageal 
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groove), reticulum, omasum, abomasum, large and small intestines, 
larynx, trachea, pharynx, myocardium, kidneys, liver, nasal mucous 
membrane. It was significant how seldom the spleen was affected 
in the experimental cases. Where tumour splenis occurred it was 
usually associated with a complication (e.g. a sequel of perforation 
of the rectum). It was only in the later stages of the disease that 
hyperaemia and inflammation of the coronets revealed themselves. 

Mult£ple haenwrrhages varying from petechiae to suggillations 
occurred frequently in connection with the skin, the lips, the mucous 
membrane of the lips, tongue, dental pad, buccal cavity, small 
intestine, myocardium, epicardium and endocardium, less frequently 
in the trachea, nasal cavity, bladder, urethra, pulmonary artery, 
pleura. 

FIG. 24. 
Swelling of lip and multiple haemorrhages with necrotic lesions along borders 

of lip, inside of cheeks, hard valate, etc. (From drawing.) Sheep 37691. 

These haemo,rrhages were usually multiple, eircumscribed and 
about ~ em. in diameter. They were confined to the mucous mem­
branes, but in the case of the heart they were also seen in the 
substance of the myocardium. In case of the epicardium in a large 
number of cases the apex showed a diffuse reddish patch about 1-1! 
em. in diameter, more or less encircling the apex. Interesting were 
also the circumscribed haP-morrhages around the root of the hairs 
within the follicles of the skin. 
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The localized necrotic areas followed by ulceration were usually 
seen OJ! the lips opposite the incisor teeth, the dental pad, at the 
apex of the tongue, on the ventral aspect, and usually on the dorso­
lateral aspect of the tongue opposite the fourth molar teeth, the 
mucous membrane of the rumen, the pylorus of the stomach, the 
external nares. (Vide Figs. 24-30.) 

FIG. 25. 
Necrotic ulceration on lateral aspect of tongue and cheeks, particularly marked 

opposite prominent molar teeth. Sheep 37691. 

FIG. 26. 
Necrotic ulceration along frenum linguae. (Sheep 8, Expt. lB.) 
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l. 2. 3. 
FIG. 27. 

Various stages of ulceration on tongues of sheep. 
1. Sheep 8 of Expt. 1 (b). 13 days after infection. 
2. Sheep 1 of Expt. 1 (a). 9 days after infection. 
3. Sheep 12 of Expt. 1 (c). 13 days after infection. 

FIG. 28. 
Extensive ulcer lateral aspect tongue. Calf 10, Expt. 1 (b). 

18 days after infection. 
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FIG. 29. 

Ulcers on tongues in the process of htaling. 

1. Calf 7, Ex pt. 1 (b), 20 days after infection. 
2. Calf 1, Expt. 1 (a), 27 days after infection. 
3. Sheep 17, Ex pt. 2, 25 days after infection. 

4. Sheep 16, Ex pt. 2, 25 days after infection. 

Mjcroscopic(JJlly these lesions in the acute stage could, in the 
majority of cases, be distinguished from the vesicles of foot and 
mouth. They either showed a necrosis or a subsequent ulceration 
with an hyperamic zone. At the periphery of the ulcer one could 
always recognize the presence of some of the adhering necrotic 
material. At no stage of the disease did it disclose anything of 
the nature of the frayed out and irregular remains of the wall of 
a ruptured vesicle of foot and mouth. Neither was the base of the 
ulcer like the usual foot and mouth lesion, namely, of a bright red 
granulating surface. These necrotic areas or ulcers were circum­
scribed, well defined, and often multiple. In the natural cases of 
bovines at Welgezegend some of the necrotic areas on the tongue 
reached large dimensions, and penetrated into the muscular sub­
stance of the tongue. In one case it revealed multiple necrotic foci 
in the lung, but apparently caused by B. nec1·ophorus . 
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. ' . 

FIG. 30. 
Acute enteritis and haemorrhages in pyloris (from drawing). Sheep 37454. 
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FIG. 31. 

Tongue, showing three stages of bluetongue lesions. 
(Spec. 13961, sheep expt. case.) 

1. " Ballooning " of stratified epithelial cells. 
2. Infiltration of epithelial cells with neutrophiles. 
3. Desqu amation of necrotic material forming ulcers. 
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FIG. 32 (1). 
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FIG. 32 (2) . 

T ongue : H uemonhnges in stratified ep ithelium and corium of mucous 
membrane. (Spec. 14065, R xpt. sheep ease. ) 

Mic1·oscopicall~; (m:d e :Figs. 31 rmd g2), it was seen that t hese 
necrotic a reas and ulcers were produced by a process of " btllooning " 
of the epithelial cells of the str atified epithelium of the mucou s mem­
brane of the tongue, l-ips, r 1t111on, etc . This was followed by a 
pustular stage in which t he spaceR in the epithelial <:ells became 
loosely infiltrated with neutrophiles. This was followed by necrosis 
and ulceration of t h e nmeous membrane in which the corium becomes 
secondarily involved . 1'he underlying ('Orium revealecl hyperaemia, 
haemorrhage, infiltration w·ith neutrophiles, and neerosis . In all 
these eases t he base of t he ulee1· waA formed by a necrotic m ass, 
practically unassociated with any proliferation of connective t issue. 

'l'he healing process sets in r apidly ; but. frequ ently , lwwever , 
well defined depressions develop in the mucous membranes, about 
1! em in diamet er to-k in depth with the edges sharpl y cut and clean. 
At t his stag e t he lesions may be mistaken for heal ing-out lesions 
of foot and mouth and like in case of foot and mout h it is surprising 
how rapicHy and completely healing of t he mucous membranes takes 
place. 

437 



OCCURRENCE Al\"D IllENTH'ICATTOJ'\ OF BJ~UETOJ'\GL"E Il'\ CATTLE. 

Oeilema of the lips and tongue was an early lesion to occur and 
'vas usually fairly prominent, in some cases the tongue protruded 
from the mouth as a result of its increasecl size, due to swelling. 
The subcutis of the ears, supra-orbital fossae, mandibles, inter­
manrlibular space, ventral aspect of the upper third of the cervical 
1·eg·ion, the peritracheal and perioes·ophageal eonnective tissues were 
also frequently affected. 

In a n um her of cases the1·e was oedema of the glottis and lungs, 
as well as a h y dropericardium, and hyclrothorax. In sheep 37452 
oedema of the glottis was so marked that it c·aused asphyxia. Some 
of these cases in view of the transudation of fluirl into the connec:tive 
tissues of the cranial aspeet of the body resembled the dikkop form 
of horsesickness. 

Some cases showed inflammation of the intestines, urinary 
bladrler, and degenerative changes in the parenehymatous organs. 
A large number of these were examined microscopieally, e.g. brain, 
spinal cord, liver, kidneys, spleen, a large number of lymphatic 
glands without evidenee of any specific changes. 

Some animals that died in the later tStages of the disease showed 
general anaemia and cachexia as the dominant features . 

In describing tl1e lesions found in bluetongue in sheep Theiler 
(Zoe. cit.) maintains that one can eonsider as typical only those 
found in such cases where death supenrened in the acute stage. He 
says, " The mouth is the principal part affected, showing excoria­
tions on the lips, gums of the upper jaw, sloughing off of the 
epithelium of the tongue .... mucous membrane of the nasal 
septum is usually strongly congested . . . . lesions in t he first 
stomach showing red patches and stripes ... in severe cases the 
mucous membrane of the fourth stomach is of a purple colour, 
swollen, either uniformly discolomed or perhaps in patches .... 
Lungs are as a rule normal, but symptoms of even eomplete oedema 
are occassionally met with. . . . In acute cases tumefaetion of the 
spleen is usually present, hut does not reach large dimensions. . . . 
P etechiae are found in almost everv acute ease on the left endocard 
and sometimes on the epicard. · 

'l'he post-mortem lesions in eases of long duration leave nothing 
typicaJ. Usually there are lesions of extreme emaciat ion, paleness 
of the flesh and organs. The lesions in the mouth have as a rule 
already healed out." 

The post-mortem appearances of bluetongue in sheep described 
by Spreull (Zoe. cit.) are fairly exhaustive and it is significant how 
these correspond with those changes seen in experimental sheep in­
fected with virus obtained from cattle. " Frothing at the mouth, 
swelling of the lips, particularly the upper lip, catarrhal discharge 
from the nostrils, cyanosis of the buccal mucous membrane, dental 
pad and inner surface of the lips are raw and excoriated. Sores 
appear inside the cheeks in the region of the molars and even on 
the rugae of the hard palate ... . the tip of the tongue becomes 
sore . . . . in a few cases the tongue becomes extremely oedematous, 
quite fills the mouth .... there is occasionally an oedema of the 
lower parts of the face and especially of the skin and tissues under 
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the jaw, extending through rarely for a short distance down to the 
under surface of the neck. . . . The rumen often shows inflamed 
patches more especially affecting the pillars. . . . There may be 
one or two ulcers at the pylorus. . As a rule death occurs from 
debility and the mouth and other lesions have generally healed by 
that time . . . " 

It is most significant how the changes in natural bluetongue in 
sh eep as described by 'l'heiler and Spreull correspond to those seen 
by the writers. 

FIG. 33. 

Papilla of rnmen: Showing " ballooning" of stratified epithelial cells. 
(Expt. sheep case.) 

PATHOGENESIS. 

In the Third Progress Report (1928), it is said that the question 
has often arisen why the lesions of foot and mouth disease should be 
confined to such very limited areas of the body as the skin, f-eet, 
and· mucous membrane of the mouth and tongue. . It must be 
supposed that it is only in the superficial layers of the plantar and 
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palmar skin anti of mucouR membrane of the tongue that favourable 
conditions for the multiplication of the vi rus occur, hut what U1e 
conditions may be is mysterimts ..... From the experiments of ~fait­
land it would appear that t he posit ion of vesicles is evidently not 
determined entirely by the ;;tructure of the tis~ues affected .... the 
mild irritation cau sed by movement and pressure would appear from 
these experiments to be a necessary comlitiou .... \V ith freedom 
from pressure, the local conditions are less favourable for the propaga­
t ion of the virus, wh eth er t1ireetly implanted or bro11ght h.'· t h e 
blood stream .... 

In bluetougue, espeeially in the experimental cases where all 
stages could be carefully watched, i t was significant how regularly 
lesions <leveloped in eertain situations, e.g. on the lo"·er lips opposite 
the il}<:isors, on the dorsal-lateral aspeet of the tongue opposite pro­
minent molars, on those parts of th e fore-stomachs (muscular pillars, 
oesophageal groove) and pylorus ·wh ere function seems more promi­
nent than in other parts; parts of t h e in tegument subjected to 
pressure, etc . In case of the tongue certain parts which were bronght 
into clo;;er contact ·with the molar teeth beeame pa rtieularly nffeded 
(?J-ide }'ig. 25). 

)ficroscopical scru tiny of the internal organs in foot and mouth 
disease was undertaken by the Research Committee, bu t no lesions 
were <liseovered in them .... it is concluded that. although the 
virus established itself in eertain restrict ed areas alone i t speedily 
dies out or su ccumbs to the natural defences of the body. 

Interesting histological observations made in respect of experi­
mental cases of bluetongue hear some resemblance to those referred 
to ou page 10 of the Third Progress lteport, viz . , "-where the 
earliest evidences of a lesion were observed in the epi thelial tissu n 
covering the tongues of rabbits and g-uinea-pigs .. .. a fe>v 
epithelial cells lost their ordinary fusiform shape and became 
spheri~¢~ 1 .... their protoplasm h a d changed its staining property 
and their nuclei degenerated .... in the rentre of the le8ion the 
altered cells were broken up and infiltration of the infeeted area 
with a few neut.rophiles h ad oeeurrecl . ... both <legenerated 
epithelial eells and infiltrating cells are subsequently disintegrated 
arl<l t he lesion becomes successively a vacuole, a vesirle, a vesico­
pustule. . . . The latter finally ruptures, leaving an ulcer which 
h eals under a ernst . " 

In experimen tal bluetongue the earliest lesions in Rome of t he 
eases manifested themselves in the epithelial cells in the vieini1.y 
of the " germinal layer " and even in cells of the basal layer 
where the cells become spheric:al , swollen anrl the cy toplasm shmn 
a diffuse slightly stained hyaline appearance sometimeR Tesembling 
droplets with a disappearance of the nudei . 

At this stage, as in foot an d mouth lesions in rabbits and 
guinea-pigs, usually no histological ch anges in the eorium could be 
identified . This stage resembl es the condition of " ballooning " 
sometimes also seen · in actively growing papillomata of bovines 
(vide Fig. 31). 
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At the. next stage these cells become disintegr~ted and thei1· 
spaces become loosely filled with neutrophiles. These neutrophiles 
together with the remaining epithelial cells then undergo necrosis, 
while inflammatory changes also now make their appearance in the 
underlying part of the corium. 

At the next stage portion of the superficial necrotic mass becomes 
dislodged and leaves a bed composed o£ necrotic tissue extensively 
infiltrated with cells and in which the layers of the stratified epithe­
lium are no longer in evidence. Other similar lesions of the mucous 
membranes did not show typical vesicle formation but transformed 
immediately into pustule, necrosis and ulceration. Almost identical 
lesions with " ballooning " of the epithelial cells, infiltration with 
neutrophiles, necrobiose8, etc., were also observed in localized areas 
on some of the papillae of the rumen. 

In foot and mouth disease in rabbits and guinea-pigs characte­
ristic vesicles are only observed on the tongue, whereas extensive 
histological examination of the liver, brain, spleen, kidney, spinal 
cord, lung, heart muscle, ovary, testicle, adrenal, parotid of in­
fected guinea-pigs and rabbits failed to disclose any departure from 
the normal. The Foot and Mouth Disease Research Committee felt 
justified in concluding that the initial lesions occur in the epithelium 
of the tongue and that the corium is only secondarily affected and 
that the histology of the lesion indicates an affinity of the virus for 
epithelium. The appearance suggest a true intra-epithelial 
culture. 

Rivers (1928) also refers to the effects produced in cells by 
viruses, especially in respect of the epidermis .... " they are 
subjected to forces not impinging in the same way upon the other 
cells of the body . . . . t hey are under the direct influence of a 
variety of mechanical injuries . . . . whether the virus acts on the 
surface of the cell or penetrates into it is not known . ... both 
the injury to the cell and the multiplication of the virus still have 
to be explained.'' 

The process of " ballooning " of some of the cells of the stratified 
epithelial cells has frequently been seen in some of the papillomata 
of the skin of bovines. The etiology of these multiple papillomata 
believed to be transmissible has not yet been settled. It certainly 
does not exclude a virus factor and the possibility of a subsequent 
immunity, especially in view of their spontaneous disappearance . 
It will be of great interest to determine whether these changes in 
the cell cytoplasm observed in bluetongue is of the nature of a 
degeneration either due to the multiplication and action of the virus 
or to traumatic influences (e .. g pressure of teeth on swollen mucous 
membranes as a result of oedema or exaggerated function in the 
vicinity of the pillars of the rumen, etc. 

Does the virus multiply and propagate only in those epithelial 
cells which become previously injured by pressure, etc.? 

In spite of a careful examination of sections stained · with 
Giemsa it was not possible to identify anything of the nature of 
"inclusion bodies ". It is realized that failure to identify such 
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bodies by the above method does not exclude their presence. On 
the other hand, in some of the experimental eases this " ballooning " 
process of the epithelial cells was not seen, but multiple 
haemorrhages into the epithelial layers of the 'lltuC01J S ?nemhranes . 
It is, however, at the present moment not possible to offer any 
explanation of the actual relation of the epithelial cells of t he skin 
and mucous membranes to the virus, and how this virm; multiplies 
and propagates, especially in those cases where only multiple 
haemorrhages were observed. 

The transudation of :fluid at certain stag-es of the disease into 
the subcutis of the mandibleo;, the intennandibular space, the supra­
orbital fossa, the lips , the tongue, the upper part of the ventral 
aspect of the cervical region, the peritracheal ann peri-oesoph ageal 
connec_tive tissues, lungs, into the body cavities (hyurothorax, hy dro­
peric:ud) forms an interesting pathological manifestation in several 
diseases (e.g. dikkop horsesickness, bluetongue, dunkop horsesick­
ness, cuc~tm.is poisoning) . No explanation h as yet been given as to 
why this " transudation " process is so specifically confined to tl1e 
cranial aspeets of the body. It is only in extensive transudation that 
it may encroach on to upper part o£ the fore-limb:-; and on to the 
region of the shoulder. In d unkop horsesiclmess it is eharaeteris­
tically confined to the lungs, thorax, ancl snbmueosa of the respi­
ratory tract. In the experimental bluetongue cases the course of 
the transudation followed more the condition as it occurred in rlikkop 
hmsesickness, but in bluetongue morphological changes of the myo­
cardium were never of the same clegree as tbose seen in horse­
sickness . In fact in bluetongue the myocardium in a number of 
C'Atses showe<l no morphological lesions ~nd if this tTansudation was 
at all associated with the aetion ,of the heart then is was probably 
of a nervous cheracter. 

Quin (1929) in his obHervations on cucuTnts pmsonmg speaks of 
a primary pulmonary oedema, and seems to think that vasomotor 
disturbances ac0ounting for the oedema seems remote. The poison 
appears to exert a marked injurious influence on the endothelial 
lining of the minute vessel walls, so causing a sudden and marked 
increase in permeability. I£ we accept a similar explanation for 
transudation in bluetongue, it ·will be difficult to co-orclinate that 
with the extraordinary characteristic localization in the cmni.al 
aspects of t he body. 

THE COURSE AND PROCNOSIS. 

In comparatively m.dd react,ions the prognosis is favourable. 
'l'he animals are visibly ill and off their feed for about a week . 
Recovery is rapid and uneventful. 

In severe affections a guarded prognosis must be given. There 
is a rapid loss of condition and marked weakness follows. On acconnt 
of the extenRive changes in the buceal mucosa the appetite remains 
precarious. Should a clermatitis develop, the recovery is even slower 
and the injured skin, especially round the month, is frequently 
struck with blowflies. 
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In seyeral instances the di:;t->ase tenninait>d in dt>ath. In su<"h 
fatal rendions clt>ath usually takes place in tlte early or acute stag<~s . 
.lt would set>m that ::1 recon>ry could lw hoped for "·hen once t lJe 
acute reactions ha\P- pa;.se(l off, hut in 1 he la ter stages !'ases haYe 
been ew·ouuten>tl in a mmibull<l condition chtt-> to ''"ea kness a ncl 
debility. 

ExtPn~ive a1Hl tlPep Keaied 11ecrotic ulrer<ttiOn/:l haYe been noted 
on the tong11es of some 1·ase;;, e.g·. ill hn> of the \Yelp:ezeg·end CO\YS. 

It is Yery probable that thP more m· less superficial injury of t he 
lllU!'osa hy the viru.-; p1·oYides lrwi minorum resistent/a nun for i he 
inYasion of had eria, wbi ch then coutrihute tmYards the formation 
of the extensiYe injuriP:->. In one of the \Yelg-PzegPnd 1·ows more 
than half of the mitlclle pmtiou of the t{mgne 11·as fm111cl at post­
mortem exa mination to be nefTotif· and gangrt>nou s. It is \E'l'Y 

probable that, if this animal harl been allowed to liYe the anterior 
portion of the tonguP "·nulcl have sloughed off. 

In somt> of 1 he experinwntall~· infer·ted rah·es and sheep 
similar, although not so extensive, ulcers developed on the tongues. 
Su('h lPsions took a con;;iderable time to hPal and were presen t a. 
month after the date of infection when all the other lesions had 
healPrl. 

DIAG NOSIS. 

In typi!'nl t·:t~e.~ the le;;ion;-; are ,.;nflit:ientl .Y ('haradt>ristic f or n 
diagno;-;is to he made. The following: chang-Ps are important:-

(1) The ,;upedicial lor·alizerl inflannnation ''"iih nerrosis on 
the lips, conical papillat>, dt>ntal p:ul, t>:del'Jlal nare;-;, 
muzzle, aud ventrnl a;;ppf'i of the apir·al portion of the 
tongue. 

(2) 

(:1) 

The swelling of thP lowPr nmtion,; of the limhs ail(l t he 
nwrb-•tl hyperaemia of the ~kill partieul arl:Y in the region 
of tlw at·r·essory rl igib. 

The cmulition of the i.t>ah in milking cows ; this consi;-;ts 
of n IH'r·rosis of the epidermis with suhsequeJd S!'ab 
formation. 

(4) In tl1e later ;-;\age;; the flermatitis anfl ;;uh:-~equent forma­
tion of crusb anrl hard scabs. 

For diagnostir purposes th e tempe1·ntm·p is not of much Yalue. 
As in sheep, the temperahll'e i;; ele,•atetl during the initial stages 
of the rlisea,;e, hut as mo,;t (':\ Se~ come untler ohserYation only in the 
later stag·es, i.e. when t.he mouth le;-;ionH, ete . . are well de,·elopetl, 
a Iwrmal or onl~· slightly raised t enqJerai.ure is usually fountl. 
Fnrthennore, under fielrl eondiiion;; a temperature cliYerging o11ly 
slightly hom normal is Yel'.\' diffic·ult to interpret. 

ThP epizootology of this 
"·hen t·ousirlerinp: a diagnosi~. 
late summer ancl autml;ll, and. 

rl i sensP ia hoyines is most important 
'l'he disease makes its appear:tnce in 
g·enerally only a few· infliYiclua ls in 
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a her<l ber·ome affecied. The rli~ea,;e or·r·tus SIJoradically. The pre­
valence of hor~esidme,.;s and hl uelonguP in sheep in localities "~here 
this di~ease may make its appearance should he taken into l'Onsi­
cleration. In cases of clonht, e.g. in some of the atypical cases \\~hich 
may be enr:ountere<l, the rliag-nosis may he t·onfinne<l by iuoenlatii: g­
S1Lspeded blood into !lOl'lltal sheep. In this t·onnt>d ioll 11erino sheep , 
raised nnrler conditious "·here natural infer·tioll i s excluded, e .g. 
the Kanoo, arP most suitahlP. 

DIFFERENTIAL DIAGNOSIS. 

(a) FooT AXD 1Iorni DrsL'IsE . 

The follo11·ing· rliffr-~n'nr·e~ an~ illlpmtant : -

1. Tlu· EjJi:::ootolo.tfiJ.-Foot anrl nton1h rlist•ase is a t·mliagions 
disease nnrl a new outhiPak r·an 11~nalh hP trar·prl to ~OlllP smn-ce of 
infedion . In the casP of hhwiong11~ of <·ai1le o11tb1·Paks or·t·llr 
sporarlically anrl there is no PYi<IPIH'P that the rli~Pa~e t·an spre:trl 
h1' !'ontar·t . The lattPr tli . .;easP or·r·m·s seasonally anrl ~imultanPonsl Y 
11:ith lton;esir:luH~SR au<l hluei ong-nP of ,.;heep. . . 

2. The lest>ms.-Tiie sante parts, viz., btH·cal cavit.v, fee t and 
urlrler (tea ts) are affederl in hoth rlisease::-, there is, however, a d i ~­
tinct rliffererwe in the nnhne of tlH' le;;ions. In Lluetong11e t he 
pathological ehang-e~ an' es~entiall:-· those of a loca lized inflamma­
tion 11·ith nec1osis of the mur·o1r,; lllPllll1ra11e an rl the clwradPristil' 
vesieles of foot anrl mm1t h <l isr'a~e arP not ohsPrved. In bluetongue 
the lesions shm1~ a zonP of Itecrosis honlering on the l1f'ripb ery of 
the le;;ion, whereas in foot and mouth di~ease the frayerl irregular 
remains of tlw ruphnetl w-:ide can \IS1.Wll .\· lw idPntifietl. In th e 
later stages tht> nlcpr,.; that an~ formed ill both diseasr·s m·e somewhat 
similar· anrl it might be rliffir·nlt to m:tke a rli:dindion. It should, 
howeYPI'. he rementht>rerl that the skin lesions are 11suallv oh,;en~etl 
in thP later stages of hlnetmq:.nw anrl this is of value in. making- a 
differPntia l rliag-nosis . 

..1ninllll rrru·tions.-Foot a nrl 1110111h rli-:pn;:p can he exdHrlPrl h v 
inoculating· shPep. .\ferino . .;heep :nP ve1~~ snsceptihle to the vin;s 
of hl uPton gue, anrl tht~ r·harnr·terisiic rpadi on o f hl ut>ton g·ue is 
o hsen~er l. 

(l;) S~OTSIEI\:TE. 

IIPI'e the histm·v of doc;e contact wii h wilrlelweste is a most 
important fal'ior. l•'urthermore, well markt>d a n<l r1isi ing-11ishing 
pathological chnng·es ocnn·, e.g· . the enlarg·enwnt of the lyntphatir~ 
g·lantls and t ht> acute ea iarrhal and pse11rlo-mPm hrn no us in fin mma­
tion of tbe mul'osa of the UJlJler air passag·<'S l'Psulling ill a profu;;e 
muco-eatanhal rlischarg-e from tht> no~tril~. Snoi~it>kte i,; an ncu1e 
and nearly always fatal disease and is of the nature of a lymphatie 
aleueaemia. Y ery seYen• eyt> l esinns, kPratitis and conj nndiviti s , 
are other important <listing-u ishing feature,;;. 

Acconling- to 11ettam (lo£'. cit.) sheep arc not susceptible to the 
virus of snotsiekte. 
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(c) MALIGNANT CATARRHAL FEVER. 

In his discussion on the differential diagnosis of snotsiekte 
Mettam (1923) makes the following statement:-
" Malignant catarrhal fever occurs sporadically in South Africa, but 
to what extent is not known." No reference is given for this infor­
mation . He refers to this malignant catarrh as a disease accom­
panied by a high fever and he mentions acute eye and nasal symptoms, 
rapid emaciation, spreading of the inflammation of the mucous 
membranes lining the sinuses to that of the horn cores, which often 
came away in the hand during manipulation. He further states 
that in many cases of malignant catarrhal fever skin lesions are 

·found in the form of papular exanthema and often in the later 
stages a profuse scaling of the epidermis. According to Mettam the 
condition cannot be reproduced in cattle by blood inoculations and 
he mentions this as a distinguishing feature from snotsiekte. From 
this description it would appear that this is the same disease that 
occurs in European countries. Recently Gotze (1932) maintained 
that :rp.alignant catarrhal fever and snotsiekte are, if not identical, 
then very closely related diseases. This conclusion is arrived at by 
a consideration of the fact that both diseases can be transmitted to 
susceptible cattle by blood inoculations and because the clinical and 
pathological-anatomical changes are very similar in both diseases. 
Gotze suspects sheep playing a role in malignant catarrhal fever 
analogous to that which the wildebeest plays in snotsiekte in South 
Africa. 

As far as is known outbreaks of snotsiekte in South Africa have 
only been observed under circumstances where cattle come into very 
close contact with wildebeeste. It is not known whether sheep can 
serve as a reservoir for the virus of snotsiekte in a way similar to 
that suspected by Gotze in the case of outbreaks of malignant 
catarrhal fever in Germany. 

In view, however, of the findings of Gotze, further investiga­
tions will have to be carried out to establish the exact relationship 
between snotsiekte and malignant catarrhal ·fever. It is most 
important to ascertain whether malignant catarrhal fever does exist 
as a disease sui generis in South Africa. The possibility that the 
disease, referred to by Mettam as malignant catarrhal fever, might 
have been the same as this bluetongue of cattle should also be con­
sidered. 

(d) ,SwEATING SICKNEss (SwEETSIEKTE oR ~T-KALWERSIEKTE) . 

This disease has been described by du Toit (1923) , who found 
the condition usually confined to calves only. Later observers, 
Clark (1933) and A.: D. Thomas (in a personal communication), 
maintain that the occurrence of sweating sickness in older animals 
is by no means rare. Clark describes a typical case m a three­
year-old cow. 

The disease apparently occurs enzootically in certain parts of 
South Africa, such as the Lowveld of Swaziland, Zululand, Natal, 
in the Bushveld of Northern Transvaal, and Bechuanaland. 'l'he 
aetiology of the condition is still unknown, but du Toit (Zoe. cit.) 
suggested that a :filtrable virus may be the responsible factor. 
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There are certain resemblances between sweating sickness and 
certain forms of bluetongue of cattle, in particular the same seasonal 
incidence and certain clinical conditions, for instance, the hyperae­
mia and necrosis (ulcers) on the buccal mucosa and the condition 
of the skin in the later stages. But a condition of sweating has 
not as yet been observed in cases of bluetongue in cattle, and 
although older animals may be affected with sweating sickness, the 
disease is most common in calves, whereas bluetongue has been 
observed to occur in older cattle. 

In view, however, of certain similarities between the two con­
ditions it would be essential to determine whether reactions could 
be produced in sheep with sweat ing sickness material and if any 
relationship exists between the two diseases. 

(e) THREE-DAY -STIFFSICKNES S .(EPHEMERAL FEVER). 

The firs~ptoms usually observed in bluetongue of cattle is 
marked with stiffness and lameness. These are u sually the only 
symptoms observed for a day or two by the owners before the mouth 
lesions become obvious. It has already been suggested (vide 
symptomatology) that cases described as three-day-stiffsickness, 
especially where they are found in association with typical blue­
tongue reactions in cattle, may also possibly be atypical forms of 
the same disease. 

In true three-day-stiffsickness a relatively large number of 
animals (10 to 50 per cent. ) are usually affected. Except for the 
stiffness, slight lachrymation and elevation of temperature no other 
important symptoms or lesions develop. 

According to Theiler (1907) the disease can be transmitted to 
susceptible cattle by means of blood inoculation. He succeeded in 
setting up characteristic symptoms of three-day-stiffsickness in a 
heifer by inoculating her with 20 c.c. defibrinated blood from a 
natural case. 

(f) LAMSIEKTE. 

A complete or partial paresis of the tongue is a common 
symptom observed in lamsiekte. In severe react ions of bluetongue 
a protrusion of the tongue occurs and in such cases this disease may 
be confused with lamsiekte. It should be remembered that in lam­
·siekte no visible lesions are present in the mouth or on the tongue 
and a complete paralysis of the locomotory system is also evident 
in practically all cases. 

Furthermore, lamsiekte can usually be excluded by carefully 
considering the epizootology and the various aet iological factors 
concerned. 

(g) RINDERPEST. 

In bluetongue the lesions on th~, dental pad, muzzle and 
external nares to some extent resemble those seen in the early stages 
of rinderpest, but the subsequent alarming- intestinal disorders of 
the latter disease do not· develop. Furthermore, bluetongue is 
usually observed in a few individuals in a herd and there is no 
evidence of the disease spreading by contact, whilst rinderpest is 
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a highly infectious condition and spreads very rapidly. A further 
distinguishing characteristic is the very high mortality in rinder­
pest; bluetongue in comparison is a relatively benign disease. 

(h) SroMATITI S nuE TO TRAUMATIC OR CHEMICAL AGENTS. 

Such factors can usually be excluded by carefully considering 
the hi story of each case. Traumatic agents, e .g. the awns of certain 
grass seeds are usually found in situ. · It should be remembered 
t h at s~ck animals in South Africa are often subjected to rather 
drastic and severe treatment and irritating chemical substances such 
as caustic soda, carbolic acid preparations, etc., are sometimes used. 
The stomatitis resulting from the use of such substances should be 
considered when arriving at a diagnosis. 

(i) A FoRM OF PANARITIUM. 

This is frequently encountered in South Africa and such an out­
break occurred for instance on a farm Bouwlust in the K<Jedoesrand 
area during April, 1933. Apparently this condition is due to con­
tamination of the feet by mud around the drinking water and in 
hut ]fraals. In the outbreak at Bouwlust the condition was 
apparently exaggerated by the fact that the cattle had to be driven 
over a long distance to the Magalakwin river for watering purposes. 
The hind limbs in this case were most affected and no mouth lesions 
were observed. 

From the ·present South African point of view the above condi­
tions are, no doubt, the most important which should be taken into 
consideration in making a differential diagnosis. However, since 
this disease in some clinical respects resembles foot and mouth 
disease, and, furthermore, since it first came into prominence during 
a campaign against the latter in South Africa, the differential 
diagnosis would be incomplete without including certain other con­
ditions which are usually brought under review in a consideration 
of the diagnosis of foot and mouth disease. 

Eaton (1933) has recently presented an excellent review of con­
ditions of the mouth and feet of cloven-footed animals in a discussion 
of the diagnosis of foot and mouth disease. The following are 
some of the conditions included in his long list:-

1. Vesicular stomatit,~.-Here only mouth lesions develop 
and consist -of vesiCles, usually seen only on the tongue, but 
occasionally on the gums. Important d-ifferential characteristics 
are the absence of feet lesions and no locomotory disturbances. 

2. A non-specific catarrhal and ulcerative stomati~i§_.- ~-
These conditions are usually noted in animals whicnare poor 
and unthrifty. In the case of the catarrhal form heaped-up 
epithelial deposits are to be observed on the tongue, hard palate, 
and inside the upper and lower lips. In the ulcerated form 
the ulcers heal slowly. 

3. Calf diphtheria.-Confined to calves. The mouth lesions 
area caused by the bacillus necrophorus after a preliminary in­
jury to the buccal mucosa such as is caused by teething. The 
yellow necrotic patches are to be seen on the dorsum of the 
tongue and inside the cheeks. Large sloughing of the affected 
parts often follows and death is a comm'on sequel. 
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4. Pustular stomatitis.-Accon1ing to Eaton thi~ condition 
is met 1Yith by itse1f or \Yith an nccomp::nl~·inp; dennatiti ~ i n 
young cattle, and also in sheep. 'l'he lesion~ ::n·p found on tl1e 
inside an<l outside of the lips. 1'11,; is <lischarp:e1l which form s 
crusts on the outsi1le of the lips. -

"Cnder this hea<liug the \Yell-knmnl South African d i ~ea se 
I:uiibek (P-ct/,ynw I'Ontogiosum ) of ~l1eep and goab cml be con­
veniently ·consillerell. Vuilbe];: is a benign disease when <·ompared 
with bluetongue of shePp and foot le~ions ;ne absent. Ordinarily 
Yery little difficulty is t'Ileountere1l in l1isti nguishing it from hlue­
tongHe in slwPp, lmt ''"hen lesions oc·1·nr on t hP insi <le of thP lips 
an1l cheek,.; it might be necessary to re~ort to h iolog·ical tests. 

Eato!l !lis1·ussps con1litions such a~ Dirt~- tong·ue (Anna g-h 
<lisPase), AdiilO!ll,Y!'o,.;i,.; of the tong·11e, AdinolnH· illos i,.; of the dental 
pall, tratllnnti1· and dPntnl injuries of the> hm·1·al nttt<·osa, \Yhil'll 
coul1l holll a pa1hological-ana tmnil'al !'onsideration lw !'Ollfuse1l with 
foot and lllOilth 1li~Pn~e. He also 1ln1'"" attPntiml to <'hoking, lacta­
tion tPtan~·. cli~turhan1·es of thP snliY<ny gbnrls , etC'., \YhPrP ~al iY:l­
tion is a !'Onspinwus R,VIllpi-om, an1l ma.1· thus alw he !'onfu,.;e!l with 
foot H!Ul mmd h diseHse. 

SUMMARY AND CONCLUSIONS. 

J)lll'ing· the autumn of l!J:3~1 an mulesniberl disease referr ecl to 
as Jbe1ulo-fuot an1l mouth disease, made its appearan!'e in cattlP in 
herds scattere1l over an extensiYe area of South Afril'a. Fnnn 
eYiclence obtained it would appear as if this 11isease is not <l " ne ll' " 
!'Onllition, /; ut tliat it 1/(/s been o!:serret! for somP cousideral.le 1ime. 
Cnfortnnately no serious notil'e was taken of it and it thu~ esl·aped 
the Htten1ion of Yeie1·inarians until the beg·inning of 1930 "·hen all 
possi hle Yeterinary resources \Yere organized to clea l with a posFiihle 
sprc>a<l of foot an<l mouth disPase throug·hou1 the Fuion. 

In praeti<'.ally nvery case where this so-r·allP!l pseudo-foot anll 
month di,.;ease b·oke out the mYilPl's considerell i1 Pitli!'I' a~ foo1 an rl 
month rli Reac;e, or, at any l'Hte, Yery suspi<'ious. Sin<:e lesions 
HPI•eHre<l on the llll!'<'al mul·osa, thP feP1 <lllrl on i he ndllPr~. YP1Pri­
narians Pxperience!l 1·onsi!lerahle 1liffir·ultif's in 1lefiniiely exdnding 
foot :111<1 ntouth <li.~ense. It, therc>fore. hc>eamr essPntial to un<lPrtnke 
PXI.WrimPilt•il iuYe.-;tig·ations in onlPr to a:;!'ertain the nahu·e of this 
COll!l iti011. 

In tl1P experimenb mulPrtakPn it 11·a:; po~sihle t o in<li!'ate the 
presence of th P well-known virus !'a using bluetongue of sheep i 11 1 he 
blood of most of the cattle suffering- hom th is " p,;pnclo-foot nll(l 
mouth disease." Very characteristic rPadions of bluetonoue 
deYeloperl in the experi'mentally infected f;heep, an<l, furihenn;rP, 
the SlJecific·ity of the> virm \\·as e~bbli;;hed b;v immunologic-al tests. 

Tt \\'<IS also shmn1 that !'alws, alihongh leRs su.-;l'eptihle than 
sheep, uu1lergu a definite reaction when infected with virus originally 
obtained from cattle affede1l with this di~Pase. 

In the discussion of the pathogenesis of bluetong·ue reference 
was made to the signifil'ance of the lesions, especially in relation 
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to the str-atified epithelial cells of some of the mucous membranf's, 
and the question of transudation into the connective tissue, espe­
cially of the subcutis of t he cranial aspect of t he body. 

From an actual economical aspect the occurrence of bluetongue 
in cattle is apparently ·of minor significance, for in most of the 
outbreah which were investigated only a small percentage of animals 
were affected, and these cases usually made an eventful recovery. 
It is from a differential diag nostic point of view, especially in con­
nedion "ith foot and mouth disease that the occurrence of blue­
tongue is of very great importance. 

The knowledge that eattle are susceptible to the virus of Llue­
tonl'\·ue may perhaps throw further light on certain cattle diseases 
of ~outh Africa where the aetiology is still somewhat obscure. This 
is especially the case in connection with sweating sickness of calves, 
the alleged occurrence of malignant catarrhal fever, and some of 
the so-called cases of three-day-sti:ffsielmess. 
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APPENDIX A. 

TRANSMISSION EXPERIMENTS. 

1:->TIWDlTTlOX. 

Trans miss ion experinwnts \\·er e undertaken with matPr ial obt ained from 
various out breaks. ThesP e xperiments were commem;ed on the farm Welg e­
zegend and <·ontinuPd lah-' r a t ()ndPrst<-'poort . It is <:<ll!Yl-' ll ie nt to g ive the 
r e;;ults under naious headings in d ica ti ng t h l-' sm1n·e of the i nfecti\·e materia l : -

(1) ExpPrime nts ,,·i t h H"e/IJ I'~ I' lf' ' " " catt le \· irns : - -

(a.) ::;e riPs with a st rain recoY<'red from a s iek eow (ease 1) . 

(2) 
(3) 
(4) 
(5) 

(6) 
(7) 

(8) 

(9) 

(I• ) SPries \\·ith a strai n n .. ,.men•d fron1 a calf \\·h ich was '' infPl"tPd "' 
intranasally with a m ixture of hloocl , ur ine , milk, and en iulsi fi ed 
IH>eroti<: tissue from th rPP sick cm\·s (c:"'" 1 , 2 , and 3). 

(c) Series undertake n with a strain n •coY<'red from an ox wh id t 
dPvelopt"' t! a fairly m ild r eaction and laLPr r ecoven •d. 

E xper iments wit h J\. I'OIIId i"I.Hl i cattl t• ,-irus . 

J~xperi ments with ])a J1 in fJ catt le YirUS . 

l~xper iJnent.-; \\'ith Rla nrlslao ute cattle Yll'US . 

E xperi1nents with X oro cattle rn·us. 

E x periments \\'ith J[onfuguc cattle Ylrus. 

Expe riments with Onio n as c'.1ttle nrns. 

E x peri m en t>; with Stw rtla ncl cat t le nrus. 

Experim ents w it h a s tra in of hhwtongut~ Y l l'US r econ• r cd hom a sheep 
a t X oru . 

(10) l\1iscellaneous exp<>rime11t s . 

Each chapter is arrange d in th e follmYing way: -

A . A description of t he out break. 

B. Table indica t ing tiH< tra n.smiss ion expt'rimnnb t o which the variou s 
strains ,,·e re s uiJjedPd. 

C . Talm\ation of experimen tal r esults. 

XoTE.-The neadions \Yhi<·h were ohse n·pd in the ca in's a r e 
fully dPs<:rilwtl, hut as far as thosu in t he slwep are concerned 
on!~· the nature of t he reaction is m e n t ioned. The rt'actions were 
t ypical and are fu ll~- d<•scril)('d in fi rst pa r t of tfw pa per (t,irle 
symptomatology). Any eompiieations a n• spec ia lly menti oned . 

D. Snnnnar~· of t he result s :-

(1 ) Calves 1-14 were u sed in t he \ Velgezegend <~xperiments . 

(2l Sheep 1-19 we re used in tht> \Yelgezeg end <''X[Wrime n ts . 
(3) All the remaining calves and sheep were kept under labor atory 

conditions at Onderstepoort. 
(4) The sheep u sed in the Onderst e p oor t experiments wer e a ll 

originally from t he Karroo, i.e. r eared undfer conditions whe r e 
bluetongue does n ot usually oceu r . 

450 



J. G. DEI\:KER, G. V. D. W. DE KOCI{, AND J. n. QUINLAN. 

(1) ExrERIME~Ts WITH 'VELGRZEGEKD CATTLE STRAIKS. 

II istory of the OutbTeak. 

A total number of 308 head of cattle were kept on the particular portion 
of the farm Welgezegend where this outbreak occurred. The cattle were in lo-w 
condition on account of a drought, but they were free of specific disease. 
On the lOth March three cows became ill. They were not iced to be slightly 
stiff and lame. K o serious attention was given to the condition and a vague 
diagnos is of "gallsickness" was attempted. The animals were accordingly 
drenched. Three days later, however, marked salivation was observed and in 
one case t he tongue was protruding from the mouth. The months were now 
examined and alarming " sores " discovered. Foot and mouth disease was 
immediately suspected and the disease reported to the veterinary officer. 

Condition of the Cows on 15th MaTch. 
Case No. 1.- The animal, a young gr ade Friesland cow, was found lying 

down. There was marked salivation and the temperature 102·6° . The animal 
showed no inclination to feed and appear ed very depressed. 

The skin on the plantar region of the limbs, up to the fetlocks, appeared 
red and swollen. The epidermis in the iuterdigital spaces appeared excoriated 
and the underlying tissues necrosed and moist. Loose and partially detached 
epidermis was still adherent in parts. On ris ing a marked lameness in all 
four limbs was observed. 

The udder showed a dermatitis in the stadium squamosa with a marked 
red discoloration of the teats. 

A moderate amount of salivation was obsen-ed and in the mouth an 
elongated superficial necrosed area was present between the upper lip and 
dental pad. Similar lesions were present on the border of the lower lip. On 
the left side of the tongue there was a large area, extending from the middle 
third to the posterior t hird which appeared necrosed. This area was covered 
with a greyish-yellow materiaL The borders of this lesion were very red. 
Extensive necrotic lesions were noted on the dental pad. These were also 
covered with yellowish material. Superficial necrosis and ulceration was also 
noted along the borders of the nose. The muzzle was dry and encrustated. 

Case No. 2: .4. Young GTade FT'ie-~land Cow.-The condition of this cow 
was similar to case 1, with the following exceptions: -

The necrosis on the tongue was confined to the ventral aspect o-f the 
apex. The lips and dental pad were more extensively involved. The tongue 
appeat·ed swollen and was hanging from t he mouth. The lesions in the inter­
digital space were not so marked. Salivation was much more profuse. 

Case No. 3: A Young Gmde Friesland Cow.-This was a comparatively 
mild case. No feet lesions were to be found. The udder was only slightly 
affected and the mouth lesions not so marked. An elongated necrosed area 
was present in the space between the upper lip and dental pad and similar 
lesions on t he dental pad. A few irregular and fairly small necrosed lesions 
were noted on the lateral aspect of the apex of the tongue. Small irregular 
necrosed areas were present on the nose. 

The above cows were destroyed. Post-mortem examinations were under­
taken and are described in Appendix B. 

Subsequently (17th April) two further cases were discovered on this 
farm. The affected animals were in both cases mature oxen. The lesions were 
comparatively mild a nd necrotic lesions were noticed on the dental pad, the 
upper and lower lips, and the ventral surface of t he apex of the tongue. 
The lower parts of the limbs appeared swollen and the skin on t he pla ntar 
region of digit was red. Fairly high temperatures (more than 105° F.) were 
r ecorded on several occasions. These oxen ultimately recover ed. 

A series of three experimental investigations were undertaken with material 
from these <'.ases : -

1 (a) with a strain recrwered from a sick cnw (C'ase 2, ab(n·e). 
1 (b) with a strain recovered from a calf which was "infected" intra­

nasally with material from the cows (cases 1, 2, 3). 
1 (c) with a strain recovered from one of the a ffected oxen . 
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OCCURRENCE AND IDENTIFICATION 0 1'' BLUETONGU E IN CATTLE. 

ExrEmMENTS 1 (a). 

T able to indicat e the t7·ansmissiuns undertuken with 'Virtts f ro-m 
aff ected co-w (case 2). 

Sheep 37420 
R •I• 

Sheep 37365 
R 

Calf 3 
React. 

Sheep 1 -f::.: : 
R•!" NeQ. 

Sheep 2 Sheep 7 
R Nej~. 

Sheep 3 
R 

Sh~~f. 4 

.. 
~fsh:O~. 35788 

~ Sheep 35785 
> Ne~. 

~ Sheep 35536 
.S Neg. 

!;' Sheep 35514 
~ Nea. 
iO 

Sheep 37075 Sheep 37411 {Shee~.~
7411 

R { R•!.• 
Sheep 37077 Sheep 37431 

R. R 

Sheep 37071 Sheep 37331 
R R•::~ 

Sheep 370~1 
R 

Calf 5245 
Doubt. React. 

Call 5251 
Nej~. 

Note : R=- Blue Tongue Reaction. 
R•!•= Blue-Tongue Reaction terminatJng in Death. 
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E x per iments with W elgezegend Vi1·us recove1·ed from sick cow (case 2). 

No. of 
Animal. 

Calf No. l.. .. 

Calf No.2 .... 

Calf No.3 .... 

Sheep No. 1.. 

Sheep No.2 .. 

Sheep No.3 .. 

Sheep No. 4 .. 

Sheep No. 
37365 

Sheep No. 
37420 

Ta ble 1 (a). 

Date of Inoculation and 
Origin of Virus. 

17.3. 33, 20 c.c. fresh blood ex 
cow case (ii), intravenously 

22.3 .33, 25 e. e. fresh blood ex 
calf No. 1, intravenously 

Note.-Blood collect ed on 5th 
day 

23.3 . 33, 5 c.c. fresh blood ex 
calf No. 1, subcutaneously 

26.4. 33, 5 e.c. blood ex calf 
No.1, intravenously 

Note.- Blood collected on 6th 
day, preserved in O.G.C. 
and stored for 45 da ys at 
ord. t oom t emperat. 

R esult. 

The t emperature commenced n smg on the second 
day and reached 106° on the four th day. After 
t hat it gradually fell and could be considered norm11l 
on the 12th day. On the third da y small super­
ficial ulcers (± ·5 em. in dia meter ) were seen on 
the mucous membrane of upper and lower lips ; 
these ulcers commenced healing on the 14th day 
and gradually disappeared. The animal was killed 
on the 27t h day, and a fairly large ulcerative area 
was found on t he lat eral aspect of tho fixed portion 
of the tongue. 

Slight rise in t empera ture after third day and r eached 
104 ·4° on 6th. Temperature normal on 8th day. 
On the 6th day superfi cial ulcers were not ed on the 
upper and lower lips, similar in appearance to those 
seen in calf ~o. L After the 16th day these areas 
showed dist inct signs of healing a nd were com­
pletely healed on the 21st day, when the animal 
was destroyed. ~o unusual changes were present 
a t post-mortem examination. 

Distinct temperatUl'e reaction beginning on 4th day. 
Acme (106°) on 6th day. On this day the anima l 
appeared ill, it refused its milk and was lying 
down. The animal commenced feeding on the 
llth day. A marked reddening of the mucous 
membrane of the mouth was noted on the 9th dav. 
Ulcera tion of the gums especially along the incisor s 
was subsequently observed. The gingivitis per­
sisted to t he 15th day, on this day a muco-purulent 
discharge developed from the eyes and nose and a 
slight excoriation of t he interdigital spaces was 
observed. Destroyed on the 21st day. 

Fatal peracute react ion . LP. *-3 days. D ied on 
9th day . 

Acute reaction and recovered . I.P .-5 days. 

Acute reaction a nd recovered. I.P.-3 days. 

F a tal peracute reaction. I.P.-very shor t about 24 
hours. Died on 7th day. 

Subacute reaction, complicated with peritonit is 
(perforation of rectum ). I.P .- 6 days. Died on 
14th day. 

Fatal acute reaction. I.P.-6 days. In extremis on 
13th day and destroyed. 

* I.P.-Incubation period. 



OCCTRlll::XCE .\XD JllEXTlFTC.-\.TJOX Ol' BLrET OXGrE J:\ C.\TT LE. 

Xo. of 
AnimaL 

Sheep ::'iro. 5 .. 

Sheep No. (i .. 

Sheep Ko. 7 .. 

Sheep Xo. 
:l57S8 
(H.T.Y. 
slwep) 

Sheep No. 
:35785 
(B.T. Y>wc·. 
sheep) 

Sheep Xo. 
:355:36 
(B.T. Yacc. 
shPep) 

Sheep Xo. 
:35514 
(B. T.V. 
sheep) 

Sheep N:o. 
:37075 

Sheep Xu. 
:!7071 

Sheep Xo. 
:37091 

Sheep No. 
37077 

Ta l;le l (u)-(contd.). 

Date of Inoculation and 
0 rigin of Virus. 

30.3 .33, 5 c.c. fresh blood ex 
Sheep Xo. l subcut. 

Note.-Blood collected on 7th 
clay 

30 . 3. 33, 5 c.c. fresh blood ex 
sheep No. 1, injecte-d int ra­
nasally 

Note.-:Lllood collcct<'d on 7th 
dn.y 

79 .1. 3-3, l c. e. blood ex shec·p 
No. 5 

N ote.-Blood eollectcd on !lth 
day, preserved in O.G.('. 
and stored at ordinarv room 
t emp. for 41 days • 

22. 3 . 33, 25 c.c. fresh blood ex 
calf No. l, intravenously 

Note.-Biood collected on lith 
uay 

Result. 

.-\.c:ute reaction. In the later St>1ges marked oedem a of 
the lungs dc\·elopNl (c.f. dunlwp horscsiclmess). 
I.P.-6 days. D ied on 12th day. 

Xo reaet.ion. (Th is experiment wa s undertaken t o 
determine wlwther , ]wep cottld be infected by an 
intranasal injection of Yil'lllcnt bloou. ) 

No reaction. 

Mild acute reaction a nd recovery. LP.-7 days. 
Immunity T est.-:22nd d ay, I c.c. bloou <'X natu ral 

bluetongue r <>nction in a sheep nt Novo. No 
reaction uevclopeu. 

.Yute.- Rdrr to <'xperimcnt n for tlH' t csh; to a scer­
tain the virulence of this virus. 

Subacute rea.!'t-ion and recon'ry. I.P.-5 J a y s. 
lmmuni.ty T est.-AR with sheep No. 37073-no 

reaction clevelopeu . 

l\Iild acute reaetion. T.P.-fi unys. 
Immunity Test.- As wit h shc<'p No. 37075. D efinite 

positi\·c reaction. 
The following sy mptoms not cd:-I.P.-5 days, high 

temperature, m uco-hacm orrhagic discharge nostrils, 
hypera0mia and excoriat ions of m ucous mem­
])l'ane, nose, bucal c>Lvity, and later coronitis. 

Fatal acute react ion. I.P.-:2 days. Died on 1:2th 
uay. 
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Table 1 (r1)-(contd.). 

No. of 
Animal. 

Date of Inoculation and 
Origin of Virus. Result. 

Calf No. 5245 

Calf No. 5251 

Sheep No. 
37331 

Sheep No. 
374ll 

19.4. 33, 5 c. c. of sample of 
blood used in sheep No. 
35788, etc. 

26. 4. 33, 5 c.c. fresh blood ex 
sheep No. 37077 intra­
venously 

Note.-Blood collected on 8th 
day 

Slight rise of temperature reaching 103 ·6° on 6th day 
No other lesions. Very doubtful reaction. 

Immunity Test.-On 4.5.33, i.e. 16th day, 5 c.c. 
fresh blood ex sheep No. 37265 (vide expt. lb.) 
intravenously. No reaction observed. 

No reaction. 
Immunity Test.-As with calf No. 5245. No reaction 

observed. 

Fatal peracute reaction. I.P.-36 hours. Died on 
6th day. 

Fatal acnto reaction. I.P.-4 days. Died on 14th 
day. 

Sheep No. 1. 5 . 33, 5 c.c. fresh blood ex 
sheep No. 37331, intra­
venously 

Fatal acute reaction. I.P.-3 days. Died on 15th 
day. 37421 

Note.-Blood collected on 6th 
day 

Sheep No. Subacute reaction and recovery. I.P.-3 da.ys. 
Immunity Test.-1 c.c. virulent blood ex sheep Novo. 37431 

No reaction. 

Summary of Besults. 

(1) Sheep experiments : -
(a) Fifteen normal sheep were inoculated intravenously or subcutaneously 

with infective material from this source and all r eacted. Eight, or 
more than 50 per cent., died. Deaths occurred from t he 6th to 16th 
day after infection. The incubation period varied from as short as 
24 honrs to 6 days. 

(b) Two sheep "infected" intranasally with 5 c.c. active blood did n ot 
react. 

(c) Immunity:-
(i) The immunity of four sheep which had recovered from this strain 

of cattle virus was tested with a virulent strain of bluetongue 
virus recovered from a sheep. Three proved to be completely 
immune, whilst one again reacted. 

(ii) Four bluetcmgue vaccine sheep proved to be completely immune 
to virus originally recovered from the cow. 

(2) Calf experiments:-
Five calves were inoculated with virus containing material and fonr 

developed definite reactions. The incubation periods and the temperature 
reactions resembled those of bluetongue in sheep, but the mouth lesions 
were not as characteristic. In most cases excoriations with subsequent 
slight ulceration appeared on the mucous membrane of the upper and 
lower lips. 
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OCCURHE="CE AKIJ TJlEKTll' l C \ TIOS OF llLrETO:·i<iFE IJ\' CAT'l'LE . 

Ex:P~:H DIEXTS 1 (/1). 

T a f,l e t o i 11 dica t e t lte trnns111iss ions undr•rfuken <ritlt l'i,·us n·corered 
from ufj fcf,·d cote.< (COM'.< 1. :!, :'l) . 

SICK COWS 

Calf 4 
Neg. 

Calf 5 --~--1 
React. 

Cases·· i ii iii ----L- Calf 6 

20 c .c .s Mix ture of Blood, 
Urine, Milk and Emulsi­
fied Necrotic Tissue intra­
nasally into. 

React. 

Calf 7 
Rea ct. 

Ca lf 8 
React. 

Calf 9 
Reaction 

Calf 10 
Reaction 

Sh~e•~• 8 -{~:~c:.~ 
React. 

Sheep 9 
R •!• Calf 13 

React. 
Sheep 10 

R Calf 14 
React. 

Sheep II 
R 

Sheep 37265 
R •:• 

S heep 37298 
R ~:4 

Calf 5206 
React. 

Calf 5263 
React. 

Calf 5245 
Neg. 

Calf 5251 
Neg. 

Calf 5204 
Sligh t Temp. 

Note : R = Blue-Tong ue Reaction. 
R.•!• = Blue-Tongue Reaction termina ting in death. 
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Table 1 (b) . 
Experiments with W elg ezege1ul Vin1-s.-(b) From mate1·ial of sick cows 

(cases I , II, Ill.) 

No. of 
Animal. 

Calf No. 4 .. 

Calf No.5 .... 

Calf No. 6 .... 

Calf No.7 .... 

Calf No.8 .... 

Calf No.9 .. .. 

Calf No. 10 ... 

Date of Inoculation and 
Origin of Virus. 

17. 3. 33, 10 c.c. mixture of 
blood urine, milk, and emul­
sified necrotic tissues, col· 
lected at post-mortem of 
of cases I, 11, an<! III, intra­
nasally* 

17 3 . 33, infected as calf No. 
5 

17 . .'J. 33, 20 c.c. mixture of 
blood and urine collected 
from cases I, II, and III, 
intranasally 

17.3. 33, infected as calf No.6 

22 .3. 33, 25 c.c. fresh blood 
from calf No. 5, intra­
venously. (Blood t aken on 
6th day.) 

22.3. 33, inoculated as calf 
No.9 

R esult. 

N o reaction. 

Irregular temperature, which rose to 105° on 5th day. 
On the 3rd day small su perficial nkers appeared 
on the mucosa of the upper and lower lips. On 
the 4th day these ulcers were larger and t he lips 
appeared slightly swollen. On the lOth animal 
appeared ill and mucosa of mouth reddened, the 
lesions still p resent on lip~. 

No apparent rise in temperature. On the 3rd day 
superficial ulcers noted on the lower lip opposite 
lateral incisor t eeth. On the 12th dav marked 
dyspnoea noted. Animal destroyed on 't3th day, 
and a fairly marked oedema of lungs found. 

Steady rise in temperature from 5th day and 106 · 2° 
reach on 13th day. On the 8th day animal 
appeared to be ill and 12th day a muco-purulent 
discharge from the nose was observed. Super­
ficial ulcers noted on t he lips and later (20th day ) 
a fairly ext ensive ulcer was noted on the dorsum 
of posterior part of t ongue. 

No reaction. 

Rise of temperature on lOth day, reaching 104 · 6° 
on 12th day. Temperature remained at this level 
u nt il 18th day a nd then gradually fell. On the 
5 th day superficial ulcers appeared on upper lip 
and 8th day on lower lip. On 16th day slight 
excoriation was noticed in the interdigitfl.l spaces. 

On 5th t emperat ure rose a nd reached 106° on 7th 
day. On the 3rd day small superficial ulcers noted 
on the mucosa of lower lip opposite lateral incisors. 
On the lOth day marked lachrymation noted and 
animal coughed frequently. On the 14th day 
muco-purulent discharge from nose. On 16th 
day discharge from eyes and nose marked. Lesions 
on lip still present and a fa irly large necrotic u leer 
on lateral aspect of tongue. 17th day animal ill 
lying down and marked dyspnoea p resent. On t he 
18th day animal destroyed and at post-mortem 
examination extensive and fairly deep-seated 
necrotic lesions found on la t eral aspect of posterior 
portion of tongue and in the larynx. 

*The injection of this ma.terial into t he nasal cavities was primarily undertaken to exclude foot 
and mouth disease. During the outbreak of foot a nd mouth disease in Southern Rhodesia, Bevan 
found that the disease could be easily transmit ted by in.iccting virus containing m aterial into the 
nostrils of susceptible animals. 
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OCCL"RREXCE AND IDEXTIFlCATIOX OF BLrrn>XGrE I:.\ C.-\TTLE. 

Xo. of 
AnimnJ. 

Sheep Xo. 8 .. 

Sheep Xo. !l .. 

ShcC'p ~o . 10 

Sheep Xo. 11 

ShC'cp No. 
37:l98 

Sheep No. 
37:lfl5 

Cal£ No. 11. .. 

Calf ~o. 1:! ... 

Calf ~o. 13 ... 

Calf No. 14 ... 

Calf Xo. 5206 

TG I• le l ( IJ)-(conttl.). 

Date of Inoculation and 
Origin of Virus. 

22.3. 33, 10 c.c. fresh blood ex 
calf No. 5, intravenously 

N ote.-Blood collected on (ith 
day 

:!(].4.33 . . 5 c.e. blood ex c·alf 
No. fi, intravenously 

Note.- Blood col!Pctoil on 5th 
day. pn'~<'tTed in O.G.C. 
and Ktored at O.R.T. for 29 
days 

1. 4. 33, 5 c.e. fresh blood C'X 
sherp No. n, intra ,-enou, h· 

~Yote.-Hlood collected on 
10th day 

.l. 4. 33, inoeulatcd ns c:;Lif 
~o. II 

1. 4 . 33, inoculated as ealf 
No. 11 

4. 5. 33, 10 c.c. freHh blood ex 
sheep ~"- 37:l05 intra . 
venously (blood colleetcd 
on 9th day) 

R Psult. 

PMal ncute reaction. I.P.-Ii dnys. Died on l:l th 
thy. 

Fatal prrac·.utc re:wtion. l.P.-4 dnys. D ied on 7t h 
day. 

Acute reaetion and recovery. LP.-5 d~tys . 

Acute rc:cction and recovery. LP.- :1 d:ty s. In the 
latvr stages d c·rp-sc:Lted necmtie ulcers on dorsal 
and I:Ltcml a sp t•c:t s of tongue. 

Fata.! suba<·!Jte reaction. I.P.-5 days . Morih llnd 
on :lOth d<ty and destroyed. 

Pernc:ute rl'n.dion . I.P.-5 <hLys. Died on 9th day, 

Xo definitf' rise in t em pera t!lrc. On t he 6th day 
ap)wared ill and would not rise. On t he lOth dav 
cxcoria.tions n oted on the inner surfa ce of lips 
opposite latera l incisors. 

J rregular tempcmture. 104 · 3° fi'. on 3rd day and 
105 ·:!0 on 9t.h rlay. On the 5th uav m uzzle 
appem·ed dry a ml a watery discharge fmm nose 
and eyes. Calf appeared ill and lay down fre ­
quently. 

Distinct rise in temperat ure whieh eommcnced on 
;~nl tlay. l04·fi0 on 9th <hy. On lith day snHLll 
SUjlC'rficial cxcoria.tion::; not<·d on t.}l(l inn<'r a spect 
of lower lips. These supcrfieial ulecrs incrcast'd 
in size. Animal d r stroyed on );~ .-L :l:3. 

Aft.rr third day tcmpemtnrc rosn steadily nnd reached 
104·2° on 9th day. Except for slight watery 
diseha.rgc from nycs on (lth tl:ty no other lesions 
or symptoms developed. 

iilight rise in temperature on thl' 10th. The mucosa 
of bucal cavity n.ppemTd redd!'ned >Llld small super­
ficial ulct•mtin\ area s(± ·5 em. in lt·ngth ) appeared 
on the mucosa of lower lip opposite the lateral 
incisors. The hyperaemia anu lc"ions p0rsisted for 
4 days after whieh thr·y disappeared. 

X ole.-This animal was in ocul:1ted with 5 c .c. of blood 
on l!l.3.:l:l from Onla ngs, caRe I-the blood of t his 
animal proved to be nvirulent [v·ide experiments 
i (o )]. 
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No. of 
Animal. 

Calf No. 5263 

Calf No. 5245 

Calf No. 5251 

Calf No. 5204 

J. G. BEKKER, G. V. D. W. DE lCOCK, AND J. B. QUINLAN. 

'l'able 1 (b)-(contd.). 

Date of Inoculation and 
Origin of Virus. 

4.5 .33, inoculated as calf No. 
5206 

4.5 .33, inoculated as calf No. 
5206 

Result. 

Slight rise in t emperature on third day and remained 
more than 103° for 5 days. On t he 6th day the 
mucosa of mouth appeared slightly red. On the 
next day the following changes were observed : 
th e lower lip appeared slightly swollen and the 
skin 1·ed; the mu1.zle definitely red (white-faced 
animal) ; the apical portion of t ongue reddened a 
few of the papillae dark red ; the borders of the lip 
appeared reddened and some of the conical papillae 
(especially at the angle of the m outh ) enlarged, 
their tips red and in a few t he tips greyish-yellow ; 
excoriations of the mucosa was noted on ventral 
aspect of apical portion of tongue and on the irmer 
surface of the lower lip ; in the vicinity of these 
excoriations numerous petechiae observed. Similar 
petechiae observed in the groove between the 
dental pad and upper lip. Lachrymation was 
observed from both eyes. After 5 days the lesions 
gradually disappeared. 

Note.-On 19.3.33 this anima l was also inoculated 
with the avin:lent blood from case I , a t Onlangs. 

No reaction. 
N ote.- On 19.3.33 this animal inoculated with 5 c .c 

blood ex sheep No. 5 [vide experiment 1 (a)], and 
although no definite reaction was observed, it is 
more tha n likely that this animal was immunised 
as t he blood was virulent. 

No reaction. 
N ote.-This animal was inoculated on 19.3 . 33 a s 

calf No. 5245. 

Temperature rose to 103 ·4° on third day and remained 
at this level for 6 days. No other lesions developed. 

St~rnmary of R es·ults. 
I. Oalves.-Sixteen calves were used in this series of experiments, with t h e 

following results :-

(a) Four out of the five calves which had r eceived a n intranasal injection 
of mixture of blood, urine, emulsified necrotic tissu e, and milk from 
the t hree sick cows r eacted. The nature of the react ions were similar 
in each case and w ere like those noted in calves which r e acted to a. 
subcutaneous or intravenous inoculation of blood containing virus. 

This method of infection was subsequently tested out in sheep, and 
it was possible to set up a reaction by an intranasal injection of virus 
containing material [1;ide experimen t 10 (c)]. 

(b) Blood collected from one of the above calve~ (No. 5) proved t o be 
virulent since reactions were provoked in sheep and calves. 

(c) Calves 11, 12, 13, and 14 reacted to the virus after it had been passed 
through a sheep. The observations, however, were curtailed, as the 
experime nts a t W elgezegend had to be stopped. 

(d) Calves 5206 and 5263 reacted after inoculation with blood from sheep 
37265. The lesions observed in t he buccal and nasal cavities of calf 
5263 were like those seen in typical natura l cattle cases, hut of a 
comparatin!ily mild ch aracter. Calf 5204 develope d a slight tempera­
ture. 
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OCCURREXCE AKD IDE:-iTlFICATION OF IlLL"ETOXGUE IN CATTLE • 

.II. Sheep .-Six sheep were inoculated with this virus, and in all typical blue­
tongue reactions were observed . Four of these animals died. 

III. I mmunity Tests.-Calves 5245 and 5251, which were previously used in 
experiments 1 (a) aid not react. 

ExPERIMENTS 1 (c). 

Tnble to indicate the tran.smiss,ion exp€riments undertaken with 
virus recoveTed from an affected ox. 

SICK OX. 

(Wel~eze~end). 

N.B.- R=Reaction. 

Sheep 12 
R 

Sheep 13 
R •lt 

Sheep 14 

R [Sh:ep 37280 
Sheep 15 ___ Sheep 16 -------1· 

R•:,. R.,!• Sheep 37373 
R 

--[ 

.. Sh~ep 37384 Calf 5292 

Sheep 37328 -f React. 
R •:• Sheep 37267 Calf 5308 

R •!• React. 

c:>. Sh 35512 Calf 5407 
~ eep React . 

Sheep 37293 
R •I• 

..::: Ne~. 
rJl 

Sheep 35779 
Ne~. 

Sheep 35797 
Neg. 

Sheep 35774 
Ne~. 

Sheep 35551 
Doubt. React. 

Sheep 37207 
R •I• 

Sheep 37297 
R .,!• 

L--t--Sheep 37274 
R 

R•!•=Reaction terminatin~ in death. 
Ne~.=No Reaction. 

Sheep 37464 
R 

Sheep 37367 
R 
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No. of 
Animal. 

Sheep No. 12 

Sheep No. 13 

Sheep No. 14 

Sheep Ko. 15 

Sheep 1'\o. 
37il28 

Sheep No. 
37293 

Sheep 
16 

No. 

Sheep No. 
37267 

Sheep No. 
37384 

Sheep No. 
35512 (B. 
T.V. sheep) 

Sheep No. 
35779 (B. 
T.V. sheep) 

Sheep No. 
35797 (B. 
T.V. sheep) 

Sheep No. 
35774 (B. 
T.V. sheep) 

Sheep No. 
35551 (B. 
T.V. sheep) 

J. G. BJ<;KKElt, G. V. D. '" · DE KOCK, AND J. B. QUIN LAN. 

Table 1 (c) . 
Experiments with Welg ezegend Virns.-From an affected ox. 

Date of Inoculation and 
Origin of Virus. 

22.3. 33, 2 · 5 c.c. fresh blood 
ex sick ox, subcutaneously 

26.4.33, 2·5 e.c. partially 
decomposed blood ex sick 
ox, intraven. 

Nute.-Blood kept for 35 days 
at O.R.T. and no preserva­
tive added 

30.3.33, 5 c.c. fresh blood ex 
sheep ~o. 15, subcu­
taneously 

10.6 .33, 1 c.c. blood ex sheep 
No. 37328, subcut. 

Nute.-Blood collected on 9th 
d ay, preserved in O.G.C. 
a nd kept in cold storage 

Result . 

Fatal acute reaction. I.P.-3 days. D ied on 13th 
day. 

Acute reaction and recovery. I.P.-3 days. 

Fatal peracute reaction. I.P.-3 days. Died on 8th 
day . 

Fatal su bacutc reaction. I.P.-3 d~tys . Died on 16th 
day. In the last s tages extensive subcutaneous 
oedema noted (c.f. dikkop horsesickness). 

F atal peracute reaction. I.P.-2 days. Died on 7th 
day. 

Fatal acute reaction. I.P.-5 days. Died on 12th 
day. In the last stages marked discharge of 
serous material and froth through nostrils ( c.f. 
dunkop horsesiclmess). 

P a ta l acute reaction. I.P .- 5 days. D ied on 12th 
day. 

Fairly mild acute reaction and recovery. I.P.-
7 days. 

I mmunity T est.-27th day, 1 c.c. virulent blood ex 
sheep Novo.-No reaction. 

2.5.33, 5 c.c. fresh defibri- No reaction. 
nated blood ex sheep No. 
37293, su bout. 

Note.-Blood collected on 9th 
day 

Mild acute reaction and recovery. I.P.--4 days. 
Slight swelling and injection of buccal mucosa only 
symptoms noted. 
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OCCURRENCE AND IDENTIFICATION OF IILUETONGUE IN CATTLE. 

TaMe 1 (c)-(contd.). 

No. of 
Anima.l. 

Sheep No. 
37207 

Sheep No. 
37297 

Sheep No. 
37274 

Sheep No. 
37464 

Sheep No. 
37367 

Sheep No. 
37280 

Sheep No. 
37373 

Date of Inoculation and 
Origin of Virus. 

2. 5. 33, 5 c.c. fresh defibri­
nated blood ex sheep No. 
37293, subcut. 

Note.-Blood collected on 9th 
day 

26.4.33, 5 c.c. blood ex sheep 
No. 16 

Note.-Blood collected on 8th 
day, preserved in O.G.C. 
and kept at O.R. tem­
perature for 18 days 

Calf No. 5292 17.5. 33, 20 c.c. fresh blood ex 
sheep No. 37267, intra­
venously 

Calf No. 5308 

Result. 

Fatal acute reaction. I.P.-6 days. Died on 12th 
day. 

Fatal acute reaction. I.P.-6 days. Died on 14th 
day. 

Subacute reaction and recovery. I.P.-3 days. 

Acute reaction. I.P.-7 days. After the 13th day 
temperature rose again and complication of broncho­
pneumonia developed. Animal ultimately died 
from this. The broncho-pneumonia apparently a 
eondition per se. 

Subacute reaction and recovery. I.P.--6 days. 
Immunity Test.-On 27th day 1 c.c. virulent blue­

tongue blood ex shoop Novo--.-No reaction de­
veloped. 

On the 3rd day temperature rose to 105 ·2° C., and 
after that an irregular temperature was observed 
with increases to 104° C. On the 4th day excori­
ated areas were noticed on the mucosa. of the upper 
and lower lips and localised hyperaemic areas 
noted on the rugae of the hard palate. On the 
6th day lesions on lips showed definite signs of 
healing and were practically completely healed 
on the 12th day. 

Irregular temperature no definite elevation. On the 
3rd day a slight amount of foam was noticed in 
the mouth, and on the left side of the lower lip a 
small area was noted, the mucous membrane of 
which appeared neerotk, this area was ·5 by :3 em. 
in size. Several hyperaemic areas were present on 
the rugae of the hard palate. Small e:x:eoriations 
were seen on the mucous membrance of the nostril 
close to the borders. On the 5th day several new 
superficial neerotic lesions were observed on the 
·mucous membrane of the upper and lower lips 
and the hyperaemic areas on the hard palate 
appeared more extensive. By the 12th day .the 
lesions appeared practically he:tled out. 
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'l'able l (c)- (contd .) . 

No. of 
Animal. 

Date of Inoculation and 
Origin of Virus. 

Calf No. 5407 1 17.5.33, 20 c.c. fresh blopd 
ex sheep No. 37267, intra. 
venously 

Result. 

Rise of t empemture on 3rd day and remained at 
104° for 24 hours. On the 3rd day the lower lip 
appeared distinctly swollen and prot ruded slightly. 
The gums of the incisors appeared reddened and on 
the inside of t he lower lip two fairly extensive 
areas (1·5 by 2 em.) were present, the borders of 
t hese lesions had a distinct red zone (vide plate 
(xvii). Similar lesions appeared on other sites of 
the lower lip and a lso on the upper lip during the 
course of the next few days. H ype1·aemic areas 
were also observed on the hard palate. On the 
12th day the lesions were practically healed out . 

Surnrna-ry of ll esults . 

1. Sheep:-

(a) Fifteen sh eep were inoculated wi t h t his strain, and all developed typical 
bluetongue reactions. 

(b) Seven died. 

2. Calves .- Three calves r eacted to t he virus after it had been passed through 
two generations of sheep. The lesions were again very similar in all cases 
and like those noted in other exp er iments. 

a. lmrnunity :-

(a) Two sheep which recovered from this cattle •·irus were inoculated with 
virulent bleutongue virus recover ed from a sheep and we re found to 
be immune. 

(b ) Five bluetongue vaccine sh eep were inoculated and four proved to be 
completely immune, whilst oue showed a slight reaction. 

(2) ExrEHIME;-;-Ts WITH KRollmHAAI Ym1;s . 

D escript·ion of the 01ttb1·eak. 

One animal became affected in this h erd. 

History.-The owner noticed a sudden reduction in the milk yield of the 
affect ed cow and at t he same t ime observed a somewhat lame and stiff gait. 
On the next day marked salivation developed. Sores were d iscovered on the 
buccal mucosa. Foot and mouth disease was suspected and t he case reported 
as such . 

The Case.-A mat ure Friesland cow in poor condition. 

The cow wa~ first examined on 18th March, 1933. It was found standing 
with the back arched and h ead hanging clown. It would not feed and rumina­
tion was in abeyance. There was fairly marked sal ivat ion and a profuse nasal 
dit>charge. This discharge was mucoid in nature. The muzzle was h ot, dry, 
and very red. In places, especially t.owards t he upper lip , the epidermi~ 
appeared necrosed. The temperature was elevated (104·5°, morning) . 
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OCCURREKCE ANll Il>EKTIFICATIOK OF llLL.ETO~GUE IN CATTLE . 

Fairly ext ensive superfictal necrotic lesions were present on the de ntal 
pad, borders of the lips, and on the ven tral aspect of the tongue. These areas 
were covered with a yellowish material. 

The animal was distinctly lame, and the limbs in the region of the fetlocks 
swollen. The skin, particularly on the p lantar aspect of t he digit, was r ed 
awl a small amount of partly dried exudative material on t he surface. The 
teats were all very red, hot, painful, and covered with a thin tough scab . 

This cow was kept under very close observation. About four days later 
the month lesions showed distinct signs of healing, but now an ext ensive 
dermatitis developed. A d istinct reddening of t he unpigmented portions was 
first seen, a nd a serous material appeared on the surfaee. At this st age t he 
skin was distinctly sensitive to the sun, and the cow was usually found shelter­
ing in the shade. Subsequently hard cruHts and scabs formed on practically 
the entire skin. The animal was now in a pitiful condition and was f requently 
struck with blow flies, especially round the mouth and in the flanks. 

Hard and thick scabs formed on the teats. The scabs on t he teats, muzzle, 
and the skin subsequently peeled off. 

The owner was greatly concerned with the condition of his beast and very 
carefully nursed it. There is no doubt that if it had not been fo r this car e, the 
animal would have d ied. She ultimately made a comp lete r ecovery. 

A sample of blood was collected on 20th March and the fo llowing experi­
ments unde rtaken :-

SICK COW 

Kromdraai 

Sheep 16 
R (?) 

Sheep 17 
R -[beep 37454 

R ~:,. 

Sheep 18 

R Sheep 37679 

Sheep 19 
R 

Sheep 37302 
R ~:::~ 

Shee~ 37452 
R ~ .. ~ 
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Sheep 36519 
Neg. 

Sheep 36538 
Neg. 

Sheep 36580 
Neg. 

Sheep 36870 
Neg. 

Sheep 36962 
Neg. 

Sheep 37810 
R •!4 



J. li. HE I\1\l·; R, <C. V. D. 11·. DE Ii:OCK, .\X U J . H. QC I .\"L.IX. 

Tol,le 2. 

E.rperimvn t s lfith T:lrt1111dro(li l' irus. 

N o. of 
Animal. 

Da.te of Inoculation and 
Source of \'ims. 

Sheep 1\'o. lli 22 . ,J .• 3.3, ;'i c.c. blood"-" cow :tt 
Kromdma.i subcut<lllC'Oll~h· . 

.Volt. ·-.-\bout <·qual q uantity 
of .d_,.,.,.,·ine addC'd ·'~>-~ pn·­
sernt.ti,·e 

i:ihccp ~o. 17 

Sho<'p Xo. Hs 

Slteep No. HI 

Sh<.'<.'Jl Xo. 
:1730:? 

Sheep No. 
:i7-[.;;! 

6.5.-33, :! c.c. blood <'x cow 
Kromdraai, intran•nously 

Nott•. -Equal quantity of 
g ]_,·cerinc added and stored 
at O.R. tempcratmC' for -17 
days 

!:>hcop 
:J7.~5~ 

N o. 
1 

6. !j. 3.1, 5 c .c . ],lood C'X slwnp 
~"- IS 

Sheep No . 
:!7679 

S hC'cp Xo. 
37810 

f) ho<.'p ~o. 
:17691 

S lwop No. j 
:lU51!l (B. 
T.V. sheep) I 

4 

No/t•.- 13lood coiiC'CL<:>rl 0 11 fl th 
day, prcsPrn·d in U.G.C. 
:md stored at O. H .T. for :l!l 
days 

JG. :; . 33, I c .c . fresh hlood c·x 
~lwcp No. :li-154. sub<·u · 
l l\ll<:'OUH]V 

_\'oft .-l~],;od eollel'tcd o n 
l Oth day 

Result. 

Fa irly mild a nd somcwlmt. delavcd reaction. LP.-
!l dap. · 

Fair·lv mild t~t'L\tc reaction an<l r·c<·.,vNy. I.l'.- 5 
dnys, 

Fa irly mild a"utl' reaction ancl rrr·o ,·ery . 1.1'. G 
days. 

.Arute TC'II.Ction an d recovN y . LP.-ii day.~. 

F;ttal ~nbacutc r·!'action. I.P.- 9 da~·s. Died on 
ttnd. 

Notc. - [n thP later SLa!!<'S a marked diseh<•r~t· of 
ill!!<'Sla Lhroul!h the nose (c.f. similar eondition 
in hors~s icl;ncs~J. 

l•'>l.tal n.<·u te reaction. J.P.-9 dan. Di<'d on 1-Ith 
clay. · 

IYole.- .-\ ma rked disch<ll')!C' of mur·us through the 
nostrils in the lnt<•r· s tag,..-< <l.tHI a mar·kcd oedema of 
the !!lottis diagnosed at p.m. (rit/t- app<·ndix .B). 

Fatal pcmcutC' rc;u·tion . 
day. 

T.P. Dil'd on 9th 

RubacntC' fat<>! bluetongu e reaction . I.P. 7 days. 
Died on 17th d1w . 

.YoiP..-On Lhe ! :1t !~ day a. ma rkc·d di,ehargr· of llHil·us 

from nosl.r·ils, subst'tluently complication of 
brondw-pn<'umonia developed. pmbabl,v as" n·,nlt 
of ll.Spiration of food. 

FMa.l pera.c ntt• J'l'<H·tion. I.P.-i days. In r.t· 
tremi~ on 12th day a nd d cstmycd . 

J.'a t·al pC' r'ac ulC' rt·;wtion. L P.- 6 days. ])j('( ! on 
lOth <hw. 

X olr.-'l'cn1p<: ratln·<· ncwr ,·cry high . 
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0(;(:1; H IU<I\TJ<: AND 1 IJEJ\"TIFTC.\TJ<\1\ OF HLr ETO~GUE [!\ CATTLE . 

No. of 
Animal. 

Sheep No. 
:~65:{8 (B. 
T.V. sheep) 

Sheep No. 
:'!6580 (R 
T.V. sheep) 

Sheep No. 
36870 {ll. 
T.V. sheep) 

Sheep No. 
36862 (R 
T.V. sheep) 

Table 2-(contd.l. 

Date> of Inoculation and 
tlourcc of Virus. 

1fJ . .5 . .3.3. 1 c c. fre:d1 blood ex 
"heep Xo. 8i4ti4, subcu­
taneously. 

Sole-Blood collected on 
lOth day 

No reaction. 

Summary of Results. 

R esult. 

In Sheep:-

(a) T en snsceptible sheep were inoenlated with th is cattle vtrus and all 
rea <:ted. 

(l1) ln the fir"t gt•Heration two out of s ix sheep inoculated died. In sub­
se<Jncnt geJwrations four sheep were inoculated and all died. 

(c) Five hludongne nH·!'inated sheep w<'re inocu la ted with this strain 
awl all "·ere found to he completely immune. 

(:{) ExPERIMExTs WITH DARLING CATTLE Vmus . 

Description of the Ontbreak. 

Onl~· one animal, a black Friesland heifer, hecanw a ffPcted in this out­
LrPak. The heifer was fit·st noticed to become lame : la t er salivation was 
ohs<>rYP<l. Sores wen• disr·o1·ert>d in the mouth all(] the casP reported as foot 
and mouth disease. 

1'!11< Ousr.-The animal was examined on 12th April, l!Xl.'l. Temperat ure : 
l!lG0 lat 5 p.m.). 

l.t was di stinC't]y stiff and the low<•r portion of a ll four limbs somewhat 
swol!!'tl. A slight amount of sn] i,·ation was ohsPrn•d. SnperiiC'ial n ecrotic 
lesions were presc'llt on th<• denta l pad, lips, and v<>ntral .surface of tlw tong ue. 
Tlw conical papillae were> enlarge<! and thPir tips dirty grey in colour. 
Hyperaemia was masked h~· tlw natural pignwntation. 
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A sample of blood was collect ed and the following experiments under­
taken : -

Table to indicate t he t ran smission experiment s with Darling cattle vir1Ls. 

S heep 37680 
R 

SICK HEIFER 

Darlin~. Standerton 

Sheep 37165 
R ~>:~ 
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"0 
<II .... 
~ 

= ·o 
v 
~ 

> 
<II 
::1 
'01) 

= 0 
E-< 

I 
<II ::s 
~ 

Sheep 37768 
R •!• 

Sheep 37843 
R 

Sheep 36622 
Ne~ . 

Sheep 36636 
Ne~. 

Sheep 36822 
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OCCURRENCE AND IDENTIFICATION OF BLUETONGUE IN CATTLE. 

No. of 
Animal. 

Sheep No. 
37680 

Sheep No. 
37165 

Sheep No. 
37768 

Sheep No. 
37843 

Sheep No. 
36622 (B. 
T.V. sheep) 

Sheep No. 
36636 (B. 
T.V. sheep) 

Sheep No. 
3682~ . ,(B, 
T.V:sheep) 

Sheep No. 
36870 (B. 
T.V. sheep) 

Sheep No. 

Table 3. 
Experiments with Darling Virus. 

Date of Inoculation and 
Source ot Virus. 

6. 5. 33, 5 c.c. blood ex cow 
Darling, intravenously 

Note.-Blood collected on 
12 .4. 33, preserved in equal 
quantity of glycerine and 
stored at O.R. temperature 

16.5.33, 1 c.c. fresh blood 
ex sheep No. 37680, sub· 
cutaneously 

Note.-Blood collected on 
lOth day 

Result. 

Subacute reaction and recovery. I.P.-4 days. 
Immunity Te.st.-On 30.5.33, i.e. 24th day, l c.c. 

virulent bluetongue blood ex sheet Novo-no 
reaction observed. 

Fatal subacute reaction. I.P.-4 days. Died on 
18th day. 

Fatal acute reaction. I.P.-4 days. Died on 11th 
day. 

N ote.-Extensive subcutaneous oedema and torticollis 
in later stages. 

Acute reaction and recovery. I.P.-8 days. 
Immunity Te.st.-Tested as sheep No. 37680 and no 

reaction observed. 

No reaction. 

36904 (B. 
T.V. sheep) 

~~~~~--------~------------------L-------------------------
Summary of Results. 

1. In Sheep.-Four normal sheep were inoculated with blood from this heifer 
and all developed typical bluetongue reactions. Two animals died. 

2. Immunity:-
(a) Two recovered sheep were immune to a virulent bluetongue virus 

recovered from a sheep. 
(b) Five bluetongue vaccine sheep which were inoculated with this cattle 

virus and were found to be completely resistant. 

4. EXPERIMENTS WITH ELANDSLAAGTE CATTLE VIRUS. 

Description of the Outbreak. 
History.-Only one animal became affected in this herd. According to the 

owner, this heifer suddenly developed an illness on 23rd April. He observed 
a blood-stained mucous discharge from the nose. The lower portion of the 
head appeared swollen, and the hind limbs, from the hocks to the claws, were 
also swollen. On these parts superficial skin lesions were observed, from which 
a serous exudate escaped, and which later actually bled. The case was reported 
as an unknown disease, with strong suspicion of foot and mouth disease. 
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Th e Case.-The animal, an 18-montbs-old Frieslan d h eifer, was exam in ed 
un 25t h April. It appeared slightly dull and did not feed . Ruminati o-n was 
m aboyanec1. Tho t emperature was elevated (105· 8°). Slight sali,,a t ion was 
observod, and ther e was a marked nasal <lischarge. The discharge was slightly 
blood-stained and co11tained a few small pieces of coagulated hlnod. -

X umerous da rk r ed spot~ and areas (vetechiae a n d ecch ymosis) were seen 
Pn the injected mucosa of the n asal en v ities , .inner s urfaecs of the lips, cheeks, 
and tongue (partieularly on t he ventral surface of the apex). There was a 
slig ht wat ery di scharge fr(~m both eyes, and lHllnerous petechi ae and ecchymoses 
were present in the nmcosa. 

'l'he gum at the r oot s of t he iueisor teeth a ppeared excoriated and e(>ver ed 
with clark g rey coloured material. The under lyin g tissues bled easily. The 
h a rd palate appeared somewhat swolien, exc-or iation s in t he sulci , an d the 
rugae markedly injected. The su perficial necrotie p r ocess in tho sulci was most 
extensive, and practically the en t ire palate was involved. 

The vagina was markedly swolle n and t he mucosa reudened wi t h n umer ous 
petechi ae a nd ecchy moses. A fairly exten sive , bleeding skin lesion was presen t 
O!l the side of the ,-agina. The h ind limbs wer e swollen a n d a number of sk in 
ics ions similar to t hat n ear to the vagi1u~ were p resent. 

llloodsmears were examined , but no organisms were seen. 
The heifer died that same night . Fnfnrtunately, a p ost-mortem exa.nu n a­

tlOn was impossible. A sample of blood was taken , a nd the folle>wing ex peri­
ments undert aken :-

No. of 
AnimaL 

Sheep No. 
37335 

Sheep No. 
37426 

Sheep 37426 
- R 

Blood-sick heife r ,----­
Ela ndslaagte 

Table 4. 

_Sheep 37335 
R 

ExpeTiments with FJlandslaagte V irus. 

Date of Inoculation and 
Source of Virus. 

26 .4. 33, 5 c. c. defibrinated 
blood ex heifer, Elands­
laagte 

N ote.- J3lood collect ed on 
25 .4. 33 

Result. 

Subacute reaction ami recovery . I.P.-4 days. 
Irnm~tnity T e8t.- On 22. 5. 33, i.e. 27th day, 1 c.c. 

viru'lcnt bluet ongue blood ex sheep N'ovo, sub­
subcutaneously. No reaction. 

.Fatal subacute reaction. I.P.-7 days. I n ex­
tremi8 on 18th day and destroyed. I n the later 
stages extensive subcutaneous oedema and marked 
oedema of the tongue which protruded prominently. 
Also discharge ingesta t hrough nostrils. 

- - ----'-------------------------- ----·- - ·--

Summary of R esult s. 

l. In 8heep.-Two sheep wer e inoculated wit h blood from this case, and bot h 
developed severe blueton gu e reactions. The on e ani1nal was dest r oyed i.n 
extnmis. 

2. lmmunity.-The sheep which r ecovered from the above r eaction proved t o 
be immune t o Nov n sheep strain of virulent blueton gue. 
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OCCUIUtENCE AND lllEJS"TIFlCATION OF l!Ll:ETOKGCE JN CATTLE. 

(5) EXPI!lRIMENTS WITH Novo CATTLE Vmus. 

nescription of the Outbreak. 

Hi8tory.-The diseasL> made its appearance in a herd of Friesland milking 
cows on the above farm. ln all fi\·e <.:ases were obsPITed. Th e owner suspected 
foot and mouth disease. The outbreak was first investigated by C. C. Wessels, 
Government Veterinary Officer. The usual description of t he disease was given, 
viz., stiffness, followed by marked salivation, sores in the mouth, and late r 
thP teat and skin lesions. 

Descriph.on of I !uses.-The afrectt>d cows ,,·ere agai11 examinPll ou 26.4-.33, 
and most were now in a stage of rec:oYery. The lesions noted in two of the 
cases deserve special mention. In one of thPse, the epidermis on a small 
unpigmented portion of the skin of the uppc>r flank was peeling off ( vidf' 
Fig. 12). The owner was ve1·y 'lefinite that this condition of the skin was 
associated with this stomatiti(' d iseasl'. P\'iclence of w h ich was still seen on 
thto n'ntral surfa<·t> nf the tongtw, ,,·here t lw lllH<·osa al<>ng tl1 t> fn•nHm linguae 
wa~ thiekened and ':ovm·ed with a seah (ride Fig. 6). There appears to he> 
little doubt t l1at the d<'rmatit is ohs<'l'n'd ill this di:;rase devPloped in this 
ca~e, a11d the lesion was eonliue<l to a fairly sma ll unpigmented portion of 
skin. 

l11 the othur case well-markml ltosiOJIS Wl're still p re,;Pnt on the ventral 
'Hrfa<·<· of the tongHt>. TIH' llHH' IlSH was thick<'ned and con•re<l \\·ith a fa irly 
tough hrown coloured deposit (v ide Fig. /). The Ppidermis of thinner portions 
of thP skin, e.g. at the root of the tail. was peeling off (ririe l<'ig. 8). Hard 
S('al1s were st ill adherent to the t<•ats. A sam[JIP of blood was taken from this 
case, a.nd the following transmiss ion experirrH'nt;; were undertaken: -

Taule to indicate thr, tn1.nsm'issio·n experiments tci.th Novo ca.ttle virus. 

SICK COW 

Novo, Wepener 
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Sheep ~ 
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No. of 
Animal. 

Sheep A ..... . 

Sheep B ..... 

Sheep No. 
37303 

li)heep No. 
37428 

J. G. BEKKEH, G . V . D. W. DE KOCK, AND J. B. QUINLAK. 

Table 5. 
Experiments with Novo Cattle Viru.~ . 

Date of Inoculation and 
Source of Virus. 

26 .4. 33, 5 c.c. fresh blood ex 
cow Novo 

27.4. 33, 10 c.c. defibrinated 
blood ex cow Novo, intra­
venously 

Result. 

Fatal acute reaction. Died on lOth day. 
N ote.-Thls animal was kindly provided by the owner 

and left on the farm. Mr. C. C. Wessels examined 
the animal after the onset of the reaction. 

Acute reaction and recovery. 

Acute reaction and recovered. I.P.-10 davs. 
Note.-Somewhat delayed reaction . -
Immunity.-On 22.5. 3:~, i.e. 25th day, 1 c.c. virulent 

bluetongue blood ex sheep at Novo-no reaction 
observed. 

Subacute reaction and recovered. I.P.-2 days. 
I mmunity.-Tested as sheep No. 37303, and no 

reaction observed. 

Sumrna1·y of Res·lLlts. 

In Sheep.-Four sheep were inoculated wi t h blood from one of the Novo 
cattle cases and all reacted. One died. 

lrnmunity.- Two of the above sheep were inoculated with bluetongue virus 
reeovered from a sheep on this farm and were found to be immune. 

(6) ExPERIMENTS WITH MoNTAGUE CATTLE VIRUS. 

Description of the Outbreak. 

Only one case was observed in this herd, and the owner suspected foot and 
month disease. The affected animal was a dry shorthorn cow. The typical 
stiffness was seen in the early stages, and subsequently m outh lesions and a 
swelling of the lower parts of the limbs were observed. The animal was 
examined on 26th of April, i.e. 12 days after the first symptoms had appeared. 
The mouth lesions were found to be practically healed, but evidence of the 
necrosis on the ventral surface of the tongue was still present. The mucosa 
along the frenum linguae appeared thickened, somewhat folded and covered 
with a brown coloured deposit. The epidermis of portions of the skin, e.g. 
at the root of the tail, was peeling off. No teat lesions were observed in this 
case. Blood was collected , and the following transmission experiments under­
taken:-

The Transmission Experiments with Mo ntague Cattle V irus. 

Sick cow, 
Montague, Smithfield- --
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OCCURRENCE AND IDE~TIFICATTOX OF BJ~UETONGUE JK CATTLE. 

No. of 
Animal. 

Sheep No. 
37174 

Sheep No. 
37229 

Table 6. 

ExpeTiments with 1\llontague V iTus. 

Date of Inoculation and 
Source of Virus. Result .. 

28.4 .33, 10 c.c. blood ex cow, I Subacute reaction and recovery. LP.-5 days. 
Montague 1

• I mmunity Tll8t.-On 22.5.33, i.e. 25th day, l c.c. 
Note.-Biood collected on virulent bluetongue blood ex sheep Novo, sub-

26.4.33 only defibrinated cutaneously. No reaction observed. 

Subacute reaction and recovery. LP.-5 days. 
l m11mnity Tll8t.-Samo as with sheep No .. 37l74. No 

reaction observed. 

SummaTy of Results. 

Two sheep were inoculated with this strain, and both reacted and ~ub­
sequently proved to be immune to bluetongue virus recover ed from a sheep. 

(7) EXPERIMENTS WITH 0::-<LAKG S C ATTLE VIRUS. 

HistoTy of t he OutbTeaks. 

Three animals of a nondescript type were affected in this herd. 
A0cording to t he owner the first case was observed on 4th of April. This 

animal suddenly became ill ; she showed no in clination to feed and slight 
stiffness was observed. On the next day another case was discovered. By t he 
7th both animals salivated and sores were discovered in the mouths and teats. 
One of the affected cows died on the 8th. The occurrence of th is unknown 
disease caused anxiety in the ne ig hbourhood and a v irulent form of foot and 
mouth disease was suspected. 

The herd was inspected on lOth April, 1933, and the following cases were 
found: -

Case No. 1.-A red and white shorthorn cow in p oor condition, abou t 8 
years old, in milk. The cow was found lying down . When forced to r ise it only 
stood for a few minutes. The feet were apparent ly very painful, and the 
animal could not support itself when one foot was raised for examination. 

The temperature was only slightly elevated (103 ·8° at 4 p.m.). F oaming at 
the mouth was ohserved. The muzzle was very red and pa1·tly covered with a 
brown scab which was firmly adhereut to the underlying tissues. Similar 
lesions were present at the opening of the nostrils, which were also encursted 
with partially dessica.ted mucus. The lips wore swollen and along the borders 
covered with a yellowish de posit. The conical papillae, especially at the com­
missures of the mouth, appeared swollen and their tips were necrotic. Exten­
sive necrot ic lesions were present on t he dental pad, in the groove between 
the upper lips and dental pad, and on the gums along the posterior aspect 
of the incissor teeth. The tongue was swollen and red, the mucosa of the 
ventral surface was excoriated. All the teats similarly excoriated and covered 
with a thin , tough scab. The lower part of all four feet from above the 
fetlock to the claws were swollen and the skin, especially on the plantar surface, 
r ed, hot, and painful. 

Pathological-anatomical changes noted in this animal:­
(1) Necrosis of the epithelium of t he muzzle, external nares, dental 

pad, upper and lower lips, gums, ventral aspect of the tongue. 
(2) Diffuse superficial necrosis of the epidermis of teats. 
(3) Acute dermatitis (stadium rubosa) of the skin of t he dig its. 
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Blood was taken from t his animal , but as in dicated on t be following table 
the presence of bluetongue virus could n ot be est a blished in t he series of 
t r a nsmission exper iments: -

Table to ind,icate tTansm'ission experiments 7.mdertaken, with suspected 
vin d ent material, case l , On•langs. 

--+---,<....s:"';:~.·E SICK COW. Case I. r 

On1an~s. Frankfort. 

Calf 5206 
Ne~. 

Calf 5263 
Ne~. 

Sheep 35530 
Neg. 

Sheep 35515 
Neg. 

Sheep 35550 
Neg. 

Sheep 35778 
Neg. 

Sheep 37069 
Ne~. 

Sheep 3708 1 
Neg. 

Sheep 37078 

Sh~;g~7070 -[ ;~~~~egr~::~i:is) 
Temperature 

Sheep 37430 
Neg . 
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OCCl"H !tEXCE AKJJ JIJEXTIFH'ATJOX OF BLL"ETOXGL'E I X CATTLE. 

~o. of 
Animal. 

Calf ~o. 5201i 

Calf Xo. 526:{ 

Sheep No. 
:{55:{0 (R. 
T.V. sheep ) 

Sh<'ep :No. 
35515 (B. 
T.V. sheep) 

Sheep No. 
35550 (B. 
T.V. sheep) 

Sheep No. 
;{5778 (B. 
T.V. sheep) 

Sheep No. 
37069 

Sheep No. 
37081 

Sheep No. 
37071> 

Sheep No. 
37070 

Sheep No. 
'173lf) 

Sheep No. 
37430 

Table 7 (n) . 

Experiwnd" w'i.th Onlonus T'in1s, cuse l. 

Reaction Tests. 

Date of 
Inocubttion and 
Source of Virus. 

HJ.4 .33, 5 c.u. 
blood ex case (i), 
Onlangs, subcut. 

Notr.-blood in 0. 
G.C. and stored for 
14 days <tt O.R.T. 

19 .1. 33, 1 c.e. 
blood of ease (i ), 
Onhngs, subcu­
taneously 

26 .4 . 33, 5 c.c. blood 
ex sheep No. :no70 
subcut. 

Note.-blood col-
lected on 7th day 
when a slight ris~ 
in temperature was 
noted 

" 

I 

Result. 

No reaction 

No reaction. (Vague 
temperaturP RJ>· 
parently of no sig­
nifieanc:e) 

No symptoms of 
blut>tongue. (Rise 
in temperature and 
animal died on 4-th 
day) 

No reaction. (Vague 
temperaturC', but 
no other symp­
toms) 

No reaction (?), 
slight rise in tem­
pcra.tum on !ith 
and 7th days 

No symptoms of 
bluetongue. On 
ll th d;cy rise in 
tempemture a nd 
died same day. 
Cause of death per­
foration peritonitis 
(vide appendix C) 

iif o reaction 
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fmmunity Texts. 

D <tte of 
Test and 

Source of Virus . 

4.5. 33, 10 c.c. [ 
blood ex sh<'<'P No. 
:l7:!ii5 su bcut.

1 

(W<'lgezcg<'!Hleat­
tk viruH) 

TO .5. 33, l c.c. vim­
lent. B.T.V. blood 
ex sheep Novo 

10.5.33, as sheep 
No. 37069 

22.5.33, 1 c.c. viru­
lent. R.T. blood 
ex sheep Novo 

Result. 

Reaction. 
expt . I (c)]. 

[Vide 

Subacute reaction 
I.P.-4 days. 

.Fatal acute re 
action. I.P.-4 
days. Died on 
15th dav. 

Acute re~etion. I 
P.-6 days. 

Subacute reaction 
I.P.-6 days. 
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Summary of Results. 

lt was impossible to demonstrate the presence of virus in blood taken from 
this case. That the sheep were susceptible is proved by the reactions br ought 
!lbout by Novo sheep virus. 

In several animals vague rises in temperature was r ecorded , but appa­
rently this was of no significance, since blood taken from one such case was 
tested on sheep and found to he avirulent. 

Case No. 2.-This was a more recent case and this heifer was first noticed 
to be ill on 9th April. The lesions were mild when compared to those seen in 
Case No. l. The necrotic lesions were confined to a fairly small area of the 
dental pad, and only a few papillae showed pathological changes. The tem­
perature was somewhat elevated (104·6°). A sample of blood was collected on 
the lOth and the following experiments undertaken :-

'l'able to indicate the transmission experiments with cattle virus recovered 
from case 2, Onlangs. 

Sick heifer, case 2, 
Onlangs, Frankfort 

/

_Sheep 37678 
R. 

Sheep 37405 
- R. 
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Sheep 37730 

,---- I-ll. 

0. 
<l> 
Q) 

...:::: 
r£J 

c.i 
0 
C\l 

> 
Q) - -::-

I Sheep 37861 
-R. 

-Sheep 
Neg. 

36631 

- Sheep 
Neg . 

36674 

_ Sheep 
Neg. 

36852 

gp _ Sheep 36853 
_£ Neg. 
Q) 
p 

PS _ Sheep 36918 
Neg. 



OCCURRENCE AND IDENTI.FIC1TION OF _BLUETO,N~~~ J.N CATTLE. 

Xable 7 _(b). 

Reaction Tests. Immunity Tests. 

No. of 
Animal. Date of Date of 

Inoculation and Result. Test and Result. 
Source of Virus. Source of Virus. 

Sheep No. 6.5.33, ·5 c.c. blood Acute reaction. I. 30.5. 33, 1 c.c. viru- Very doubtful re-
37678 ex cattle, case (ii), P.-3 days lent bluetongue action, i.e. slight 

Onla\lgs, intra- blood ex sheep rise in tempera-
venously Noyo subcutane- ture and slight in-

Note.-Biood pre- ously jection of buccal 
served in O.G.C. mucosa.. 
and stored for 27 
days 

Sheep No. 
" Fairly mild acute " 

No reaction. 
37405 reaction. I.P.-5 

days 

Sheep No. 16.5.33, 1c.c.fresh Fairly mild acute 9. 6. 33, l c.c. viru· " 37730 blood ex sheep No. reaction. I.P.-7 lent bluetongue 
37678 subcutane· days blood ex sheep 
ously Novo, suboutane-

ously 

Sheep No. " Subacute reaction. " " 37861 I.P.-o days 

Sheep No. 
" 

No reaction - -
36631 (B. 
T.V. sheep) 

Sheep No. 
" " - -

36674 (B. 
T.V. sheep) 

Sheep No. 
" " - -

36852 (B. 
T.V,aheep} 

Sheep No. 
" " 

- -
36853 (B. 
T.V. sheep) 

Sheep No. 
" 

,, - -
36918 (B. 
T.V. sheep) 

Summary of Results. 

1. In Sheep.-Four susceptible sheep were inoculated with blood collected from 
this case (ca.se 2) and all developed typical reactions. 

2. Immunity:-
(a) Five bluetongue vaccine sheep were immune to this cattle virus. 

(b) The four sheep which had recovered from the reactions produced by 
the cattle virus were tested with virulent bluetongue virus recovered 
from a sheep and three were immune. In one animal a very doubtful 
reaction resulted. 
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(8) ExPERIMENTS WITH SwARTLAND VIRUS. 

Description of Cases . 

On the llth May, 1933, the herd of 275 mixed cattle on this farm was 
examined and 25 animals were found affected wit h a disease of which the 
folJowing is a description: " The animal stands dull and listless with the 
head hanging and t he ears Jrooping. The feet a re somewhat bunched together. 
Tbere is marked lachrymation and profuse salivation, the saliva. hanging in 
strings from the lips. There is a discharge of thick mucus from the nose. 

The breath is extremely foet id. The borders of the lips ar e excoriated and 
covered with a diphtheritic deposit. The frenum linguae is ulcerated and 
covered with a dipt heritic deposit. In most cases a simil<1r lesion extends 
along the lateral portion of the fixed part of the tongue ; the lesion is most 
extensive. In one case the whole dorsum of t he tongue was necrotic and 
peeled off when handled. Tbe palate in some cases also showed similar lesions, 
which, however, were les~ extensive. 

The foot lesion was very similar in each case. It begins as a n acute 
coronitis especially t owards the anterior part of the cleft. It then extends 
around the coronet and through the interdigital space, and appears to be 
varticularl:v acute on t he bulbs of the heel. No very recent lesious were found 
in the various cases. The skin above the coronet was found to be in a state 
of dry necrosis. The necrotic skin was firmly adherent to t he underlying 
tissues from which it was difficult to remove, leaving a bleeding surface." 

Blood was collected from t wo of t hese cases, and the following; trans­
mission experiments undertaken : -

Swartlandcattle, ____ _ 
case 1 

_ Rheep 36533 

I Neg. 

:_Sheep 36541 
Neg. 

_Sheep 36878 
Neg. 

Lsheep 36929----­
Neg. 

_ Sheep 36814 
I Neg. 

_Sheep 36901 
Neg. 



OCCUHHEXCE AXD fDEXTIFH'.-I.TION OF BL1:ETOXG CY IX CATTLE. 

Table 8. 

EXJ!Criments with Swwrfland Virus. 

No. of 
Anim;tl. 

Sheep No. 
3653:3 

Sheep No. 
30541 

Sheep No. 
36878 

Sheep No. 
3G!J2D 

Sheep No. 
3fiH14 

Sheep No. 
3tHl01 

])ate ol 
Inocnlat.ion and 
Origin of Yirus. 

12.5. 33. 5 c.c. deli-
brinated blood ex 
case 1, Sw;utbnd 

27 .5.-33, 5 c.c. dcfi-
brinated blood ex 
case 2, Swartland 

Note.-bloodstored 
in ice chest for 15 
days. 

9.6.-3-3, 2 c.c. blood 
ex sheep No. :3UD:!!J 

" 

H,esult. 

No reaction 

No reaction. (Slight 
rise in t emp. on 
12th day) 

Immunitv Test : 
Date a nd Origin 

of \ 'irus. 

.30. ,5 . -33, 1. u·· .e. bloodJI 
ex sheep No. :!73:31, 
i.e. \V clgezcgencl 
cattle Yirus 

19.6.33, 2 e.c. blood 
ex sheep No. 37328, 
i.e. Wclgezcgend 
cattle virus 

6. 7 .33, 1 l'.C. blood 
ex hluctonguc 
sheep Novo 

Result. 

Acute reaction and 
rPcovery. I.P.-6 
days. 

Subacute reaction 
and recovery. I.P. 
-4 days. 

Mild rt>action. I.P. 
-4 days. 

Subacute reaction 
and recovery . I.P. 
-li d:tys. 

Snhaeute reaction. 
J.P.-6 days. 

Summary of Results. 

It "·as impossi hle to demonstrate the presence of a n infective agent in the 
hlood of tlwse c-ast'S. The aYinrlence of the blood can prohabl~- he attributed 
to the fa<·t that both were old cases. 

!9) EXPEHDIE:s-Ts WITH A STR~IIX OF Br;c:ETo:s-c;uE VIReS RECO\.ERED FHOM A 
8HE~;p ~~ A FIELJ) OrTunEAh: ox THE FArDr Novo, \VEPF.XER DISTI\ICT . 

Hisfnry.- Sheep first noted ill on 24.4.33. 

Descripfion.-Examinecl on 2G.4.:l8. A 
eha rge from thc> nose was present a ncl fairly 
on the nose, lips, tongue, chee ks, and vulva. 
injPcted. 

marked muco-haemorrhngic d is­
extensi,-o excoria tions were noted 
The hnc·Pal mucosa was m ,u-kedly 

A large sampiP of blood " ·as ta ken from this an imal and rrese rved in 
O.G.C. mix turf' . This sarnple proved to he virulent, as will he sef'n in the 
;·.eries of expPrinwnts ~~inm in Table 9. Virus Pontaine<l in this sam ple w as 
n~c<l for testing tliP immunity of shee p whid1 had r e<'oYered from th e- re a ctions 
1" o<lucecl by cattle strains. 

NnTE.-It will be notic·ed that a large numher of sheep was inoculated 
"·ith this r ir m;: man~- of thesP sheep were used a s contacts and controls of 
hntch«s of Rheep nRed in the <'xperiments with the cattle strains. Some of 
thP'e ~hmYed ,-ague tpmperature reac·tions, and it heca me necessary to test 
their immunit~-. 

478 



J. G. BEKKER, G. V. D. W. JIE KOCI~, AND J. ll. QUINLAN. 

Table to indicate the transmissions undertaken with bluetongue virus 
ex a natunit case in a sheep at N o·vo . 

Natural Case of 

131ue-Tongue (Sheep) ---l 

Novo, Wepener 

479· 

Sheep 37068 
R 

Sheep 37069 
R 

Sheep 37070 
R 

Sheep 37073 
R 

Sheep 37076 
R 

Sheep 37079 
R •:• 

Sheep 37080 
R 

Sheep 37083 
R 

Sheep 37084 
R 

Sheep 37086 
R ~:• 

Sheep 37088 
R 

Sheep 37089 
R •:• 

Sheep 37090 
R 

Sheep 37168 
R •:~ 

Sheep 37:200 
R 

Sheep 37814 
R 

Sheep 36901 
R 

~ Sheep 35520 
~ Slight R 

·5 Sheep 35533 
~ Neg. 

Sheep 35793 
Neg.(?) 

Sheep 35799 
Neg. 

Sheep 35801 
Neg . 



Of:CP HRI•:;\('J: . \Kll lllE;\"TlF!I'.i'J 10:-: 01·' BJ,tJJ-:TOKGl'F TX ( '.-\.TTL.E. 

l~.rpcrimenh 1cifh l'irul,·nt Hillefouo"·'' Fine~, eJ: Sh~t·p, in a Field 01tfhreok 
at NM>u, l'Vr:pener, 0.1".8. 

~- -~ =~-== ===-===-== ==--==---= - - --

.:o<o. of 
Animal. 

Dal<' of Inoculation :md 
Smm:e of \'irns. 

--- - - ------------'-----

Sheep Xu. l 
37Hi8 

Sheep Ko. 
37:wo 

Sheep No. 
370ii8 

Sheep Xo. 
:non!! 

i:lhcep Ko. 

I 

:non 

Shc<·p Xo 
:no70 

Sheep No. 
:l707li 

Sheep No. 
37078 

Sheep Xo. 
:no7n 

Sheep No. 
:nullo 

flheop No. 
:nos:J 

Sheep No. 
37084 

Sheep No. 
3701:Hi 

28 .4 .. 3-3, 10 c.e. <lcfibrinatl'd 
blond ex sheep at Novo, 
intr·a,·cnously 

_\' ote. -.Blood l'ollect.ed on 
2G.~.:l:l 

Fatal aentc n·;t.ttion. 
dn.y. 

llil'd on llth 

Subacute rNtelion n.nd n·covPry, l.P.- ti days. 
]lllllltuuht '1'1'-'I.-On 25th da.,· l e.<·. fre,h blood ex 

Hhcep ·Xu. 3i:l:!ll ( \\'clg~t.Pgend caWc vims). 
No reattion obser,·cd. 

70.5 .;ia, 1 (;.e. blood ex Hhccp S11bacut<· reaction :.nd •·•·co,·ny. l, P,~<l days. 
.:« ovo, suhcntan!'onsh-

Xote.-B1ood ('ollech·d on 
:W. 4.:1:3 and preS(·rvcd in 
O.G.C. and stored in l'l'· 

fri!ll'l'ator 

" 

" 

" 

.\fild pent< nk rPacLio" '"'"! r<·<·.overy. J.l'.-4 day.,. 
_v,J/~:.--( lnly t.·rnpcmhn•· and injec·l ion of ffilK<~~:L of 

IHtJ::eal (·avity. 

~uh:Leut<· read ion and r<:<·o\·<·•·y. 1 .!'.- 4 days. 

"\cute n·;cotion and r<'Co\·cry. f.P.-5 da.ys. 

Acute rl'action: Complication of pcritoniti~. the 
result of thernwmet<•1· pel'foration of rectum. 
f.l'.- 5 dap. Died on l :?th day, result of peri­
tonitis complication. 

Xnle.-l·:xten,in' oedema of suhcutiq no t<'d ou 8th 
chy. 

}'at:d ae!!IC rc:tction. I.P.-.5 da.y, . Died on I H h 
<L.l.y. 

Aeulc l'C':tction and r!'covcry. T.l'.- i> days. 

~u b,.eutc rcaetion and n·•·ovm··'' · I.P.-5 days. 

Peracute falall '('ll,ction. I.P.-;; days. Di<·d on 11th 
day. 

------------- - - - - - - ·--· ·--- - - · 
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No. of 
Animals. 

Sheep 
37088 

No. 

Sheep No. 
37089 

Sheep No. 
37090 

Sheep No. 
35520 (B. 
T.V. sheep) 

Sheep No. 
35533 (B. 
T.V. sheep) 

Sheep No. 
35801 (B. 
T.V. sheep) 

Sheep No. 
35793 (B. 
T.V. sheep) 

Sheep No. 
31i799 (B. 
T.V. sheep) 

Sheep ~o. 
36901 

Sheep No. 
36814 

I 

J. G. BEIU\:ER, G. V. D. W. DE KOCK, AND J. B. QUINLAN. 

'l'able 9-(contd.). 

Date of Inoculation and 
Source of Virus. 

10.5. 33, l c.c. blood ex sheep 
Novo, subcutaneously 

Note.-Blood collected on 
26 .4. 33 and preserved in 
O.G.C. and stored in re­
frigerator 

22.5. 33, l c.c. blood ex sheep 
Novo 

6. 6 . 33, l c.c. blood ex sheep 
Novo 

Results. 

Subacute reaction and recovery. I.P.-5 days. 

Fatal acute reaction. I.P.-8 days. Died on 14th 
day. 

Acute reaction and recovery. I.P.-7 days. 

Mild acute reaction and recovery. I .P.-5 days 
Slight injection of mucus membrane of mouth 
noted on 7th day. 

No Reaction. 

Abortive reaction, i.e. only a rise in temperature. 
I.P.-5 days. 

No reftct.ion. 

Subftcute reaction and recovery. I.P.-6 days. 
Immunity.-(On 22.7.33 2 c.c. blood ex sheep No. 

36812, i.e. Kromdmai cattle virus), subcutaneously 
and no reactions. 

Subacute reaction. I.P.-6 days. 
Imrnunity.-Same as sheep No. 37901 and no reaction. 

Summary of Results. 

(l) In Sheep.-Eighteen normal sheep were inoculated with t his strain of blue­
tongue virus recovered from a sheep. All reacted and three died. T he 
reactions were typical and in all respects resembled t hose which resulted 
from the various cattle strains. 

(2) Immunity: -
(a) Three of the sheep which recovered from the reactions produced by this 

sheep strain received cattle virus (\Velgezegend and Kromdraai strains) 
and developed no reactions. 

(IJ) Five bluetongue vaccine sheep were tested wit h this virus . Three 
proved to be completely immune. In one a very mild reaction 
developed, i.e. slight injection of buccal mucosa and a rise in tem­
perature. In the remaining sheep only a rise in temperature was 
observed [abortive reaction (?)]. 
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OCCURRENCE AND IDENTIFICATION OF BLUETONGUE TN CATTLE. 

MISCELLANEOUS EXPERIMENTS. 

Experiments 10. 
(a) The Presence of Bluetongue Vi1·us in Foetal Material. 

Two ewes (Nos. 37691 and 37810) used in experiments 3 (Kromdraai 
cattle virus) were found to be pregnant at post-mortem examination. Material 
was collected aseptically from these foetuses and the following experiments 
uwlertaken:-

Foetus 2 (from Sheep 37810, i.e. 
Kromdraai cattle virus) 

Table 10 (a). 

_Sheep 36812 R+ 
_Sheep 36984 

R 

_sheep 36779 
Neg. 

_Sheep 36991 
Neg. 

To Indicate whether Foetal Material of Ewes Reacting to Bluetongue 
- contain Virus. 

No. of Date of Immunity Inoculation and Result. Result. Animal. Source of Material. Determination. 

Sheep No. 27.5.33, 1 c.c. fresh Fatal acute re- - -
36812 foetal blood ex action. Died on 

sheep No. 37691, 
subcut. 

13th day 

Sheep No. 27.5.33, 1 c.c. fresh No reaction 
36984 foetal blood ex 

sheep No. 37691, 
subcut. 

17.6. 33, 5 c. c. fresh Subacute reaction 12.7 .33, 5 c.c. No reaction. 
foetal blood, same and recovery blood ex sheep No. 
as used on 27.5.33, 36812, subcut. 
subcut. 

Note.-Blood stored 
in ice chest 

Sheep No. 27.5.33, 5 c.c. No reaction 
36779 saline emulsion of 

heart and spleen 
ex foetus sheep 
No. 37810, subcut. 

17.6.33, 5 c.c. No reaction 6. 7. 33, 5 c.c. blood Acute reaction. 
saline of liver of ex sheep No. 36812 (Destroyed on 6th 
above foetus, sub- subcut. day for collection 
cut. of path. material. 
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No. of 
Animal. 

Sheep Xo. 
36991 

Table 10 (a)-contd. 

Date of 
Inoculation and 

Source of }fa terial. 

27 . .5.33, 5 c.c. 
saline emulsion of 
heart and spleen 
ex foetus shPep 
No. il7810, snbetit. 

Result. 

Xo reaction. 

------------·---11 17. 6. 33, 5 e.c. X o re>Letion 
snlinc emulsion of I 

liver of nbove 
foetus, subcnt. 1 

Immunitv 
Determination. 

6. 7. 33, 5 c.u. blood 
ex sheep No. 
:~HSU, subcut. 

-------

Surnrnary of Besults. 

Result. 

Acute reaction with 
recovery. 

The blood of foetus 1 was active and contained virus. In this case 1 c.c. 
set up a reaction in one of two sheep. One animal did not react, but sub­
sequently when .5 c.c. of the same foetal blood was inoculated a typical reaction 
followed. Later this sheep '"as found to be immune to the virus contained in 
the blood of the mo-ther of the foetus. Foetus 2 was apparently steri !e. The 
two sheep which were used for testing material from this foetus subsequently 
reacted to virus contained in the blood of one of the dams. 

(IJ) The duration of the lnf~cfion in the Blood of Sheep Recorering from a 
Bluetongue Reaction. 

Two slwep, Nos. 37464 and 37274, used in expniments 1 (c) were nsPd for 
determining the ahm·e. Both of tlwse animals de,·eloped typica l bluetongue 
reactions. At 14-day intervals hloO<l was collected from these anin1als and 
inoculated into normal sheep. The following is a summary of the results:-

Yi.rua (Welgez.egend Str.) 

Recovered on 4th day 
From 

Sheep 37207 
R •!• 

Sheep 37297 
R •lt 

SHEEP 37293 ---+- Shee: 3744>4 

Sheep 37367 R ,, ___ _ 

Sheep 372M 
R 

Sheep 37894 
Reacted and 

Immune 

14th Day. 

483 

Sheep 3685& 
No Reaction 
and 
not l mmutne 

Sheep 36784 
Slight Reaction 
and Immune 

Sheep 361}76 
No Reaction 
and 
not Imm une 

28th Day. 

Sheep 37856 
No React ion 
Not Immune 

Sheep 377 11 
No Reaction 
Not Immune 

Sheep 37880 
No React ion 
Not Immune 

Sheep 37806 
No React ion 
Not 1mmui'MI 

l42nd Day 
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Ta.ble 10 (b). 
To Determine the Duratio'fiJ of Infection in the Blood of Sheep Reco'Vering 

from a Bluetongue Reaction. 

No. of Date of 

Animal. Inoculation and Result. 
Source of Virus. 

Sheep No. 16.5.33, 5 c.c. Mild acute reaction 
37845 blood ex sheep and recovery 

No. 37464 (14 days 
after infection) 

Sheep No. , , 
37896 

Sheep No. 16.5. 33, 5 c. c. fresh Subacute reaction 
37684 blood ex sheep No. and recovery 

37367 (14 days 
after infection) 

Sheep No. , , 
37894 

Sheep No. 30 .5.33, 5 c.c. fresh No reaction 
36856 bloodexsheepNo. 

37464 (28 days 
after infection) 

Sheep No. , Somewhat delayed 
36913 mild acute reaction 

Sheep No. 30 .5.33, 5 o.c. fresh Mild acute reaction 
36784 blood ex sheep No. 

37367 (28 days 
after infection 

Sheep No. , No reaction 
36976 

Sheep No. 13 .6.33, 5 c.c. , 
37856 blood ex sheep No. 

37464 (42 days 
after infection) 

Sheep No. , , 
37712 

'484 

Date of 
Immunity Test and 

Source of Virus. 

9.6.33, 1 c.c. Novo 
strain of B.T. 
virus ex sheep 

, 

, 

, 

19.6.33, 2 c.o. 
blood ex sheep No. 
37464 

Note.-Blood col-
lected on 7th day 

, 

19.6.33, 2 c.c. 
blood ex sheep No. 
37367 

Note.-Blood col-
lected 7th day 
after infection 

, 

28.6.33, 10 c.c. 
Seitz filtrate = 2 
c.c. whole blood ex 
sheep No. 36812. 

Note.- Kromdraai 
cattle strain. 

28.6.33, 2 C'.C. 

blood ex sheep No. 
36812 

Result. 

No reaction. 

, 

Mild acute reactio n 
(i.e. rise in temper 
ature and hyper 
aemia mucosa 0 f 
buccal cavity. 

No reaction. 

Acute reaction an d 
recovery. 

No reaction. 

, 

Fatal acute reac­
tion. Killed in ex­
tremiB on 15th 
day. 

No definite clinical 
reaction. Animal 
died on 9.7.32 and 
bluetongue was 
not diagnosed at 
p.m. 

Slight acute reac­
tion. 

Note.-afebrile but 
definite hyper­
aemia and excori­
ations. 

18.7.33, 5 c.c. No reaction. 
blood ex sheep No. 
36812 
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Table 10 (b)-(contd.). 

No. of Date of Inoculation "Date of I=unity 

Animal. and Source of Virus. Result. Test and Result. 
Source of Virus. 

Sheep No. 13.6.33, 5 c.c. No reaction 28.6.33, 2 c.c. Mild acute reaction. 
37880 blood ex sheep No. blood ex sheep No. 

37367 36812 

18.'1'.33, 5 c.c. No reaction. 
blood ex sheep No. 
36812 

Sheep No. 13.6.33, 5 c.c. 

I 
No reaotJon. 28.6.33, 10 c.c. No reaction. 

37806 blood ex sheep No,. Seitz filtrate: 2 
37367. c.c. blood ex sheep 

No. 36812 

18.'1'.33, 5 c.c. Fatal acute. reac-
whole blood · ex action. Killed in 
sheep li{o .. 36812 extremis 

day. 
on 12th 

Summary of Results. 

It will be noticed that-

(1) 

(2) 

(3) 

(4) 

The 
(a) 

(b) 

the virus recovered on the fourth day after infection from sheep 
37293 (Experiment 1) set up severe reactions in five sheep, and two 
died; 
the blood of two of the recovered animals was still infective and 
active on the fourteenth day after infection. In each case reactions 
resulted in two sheep. Three of these. animals were immune · to the 
strain of Novo sheep virus, but apparently the immunity in one 
(sheep 37684) was weak, since this animal developed a mild reaction 
to this sheep strain of bluetongue virus; 
on the twenty-eighth day the blood from the same two animals in 
the same amounts was apparently less active since one of two" inocu­
lated sheep developed only slight reactions. These two animals 
proved to be immune to virus contained in a sample of blood taken 
on the seventh day from the original donors. The two non-reactors 
developed Revere reactions to this sample of virus, and one died; 
Blood collected on the forty-second day failed to set up perceptible 
reactions. These sheep were subsequently used for testing the activity 
of Seitz filtered blood. No definite reactions were observed in sheep 
37856 and 37806, i.e. those which received filtered material. Sheep 
37856, however, died, but the cause of death was obscure. Sheep 
37806 was again tested with the same sample of whole blood, and a 
fatal acute reaction followed. Sheep 37712 and 37880, where the 
immunity was in the first instance tested with unfiltered blood from 
the same source, developed mild reactions, and subsequently were 
immune to a larger dose of the same sample of virus material. 

above results indicate that-
the blood of two of the sheep which were recovering from reactions 
produced by the Welgezegend cattle strain of virus was still slightly 
infective 28 days after the date of infection, but was definitely 
inactive· in subcutaneous doses of 5 c.c. on the forty-second day; 
as far as the pathogenicity is concerned, the virus present in the 
blood of these recovering animals became progressively less active. 
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OCCvU.REJ\< 'E A:t\ JJ l J>EJ\'l'H'fCATlO:t\ OF 13Ll'E'I'O:\"G"VE IN CAl"l'LE. 

\cl Experi mental Injection of A. nim als IJ)J means of I nh·anasal Iniectiorz, u· it h 
Virns-containing Mnterial. 

When experiments were commenced at Welgezegend, five calves were 
injected intranasally with material consistinj:!: of a mixt ure of hlood , urine, 
milk and emulsified necrotic tissue from three affecteu cows. This experi­
nwnt was undertaken with the expres,; purpose of excluding foot and mouth 
disease. Four out of t hese five t·ah·es de;-eloped definite re;1ctions . The 
infectivity with bluetongue virus in the blood of one of these calves was 
established i n the subsequ .. nt experim e nts [vi.de E x periments 1 (b) ]. 

In Experinwnt 1 (a) an attempt was made t o confirm this m ethod of 
intranasal infection in sheep . Two animals were accordingly injected int ra­
nasally wi t h 5 C.!'. blood from a reacting sheep. Xo reactions, however, became 
pereeptihle. This experiment was repeated at Onderstep oort, with the following 
results :-

Ta/,[e 10 (c). 

'l'o Determine u·hflther d is pussi/, le to Jnjed Sheep u,ifh un Intranasal 
Injection of l' iru s-conf11ining J[Merial. 

No. of 
Animal. 

Sheep No. 
37801 

Sheep No. 
37879 

Sheep No. 
37762 

Sheep No. 
37760 

I Date of Infection 
and Nature of 

Infective ~fatcrial. 
i 

7. 7 , 33, intranasal 
injection of a mix­
ture 2i5 c.c. blood, 
bile and emulsi­
fied nPcrotic hue­
cal mncosal 
scrapings ex sheep 
:'ITo. 33614, i.e. 
Kromdraai virus 

7. 7 . 33, intranasal 
injection of 20 c.c. 
blood ex sheep Xo. 
;{3Hl4 

R esult. 

Peracute fatal t·e­
action. J.P.-3 
uavo. Died on 
lOth day 

No reaction 

1/ Date of Tmmunitv 

II 
Test and Source. 

1 

of :\fateria.J. 

18.7 .33, 2 c.c. 
s1dine emulsion of 
spleen pulp ex 
sheep :'ITo. :17801 

Summa1·y of R esults. 

ltesult. 

Acute reaction. 

Fabd peracute re­
action. I.P.-2 
days. Died on 8th 
day. 

Fata l acute re-
action. LP.-4 
days. In mori-
bund condit icn on 
lith day and de­
stroyed . 

One sheep (No. 37801) hC'came inf<>ctPd and reacted after an intranasal 
injction of Yirus-conta ining mat eria I. 

(d) lntrarnucosal lnocu.lutio n of Virus-containing Material. 

The pathological-anatomical change,; seen in bl netongnc clearly i nu icates 
an epitheliotropic nature of the Yirus . Distinct changPs (1·id" pathology) become 
manifest in the mucous membranes. 
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lt was conside r t>d not unlikelY that reactions on the biH:cal ll!Ucosn would 
be provo·kt'd at the site of inC:eulation of virus-contain ing material. The 
following experiments were ther efore arranged :-

Sheep 2:-l812 _____ _ 
R. 

This a ni111al \\·ns inoculated 
with virn~, ex Foetus J . of 
Sheep 37u91 [cide Experiment 
10 (a)]. 

-Calf ii201 
geact. 

~Calf ii257 
Ht·act. 

-i - ~""'" 35035 

-ShePp ::l/88/ 

R~ 

1'al.de 10 (d). 

1'o Determine t!te Be~ult of 1111 lntramucoo~C!l InocuiC!ti" n of Fints Jlaf,ri11l. 

No. of 
Animal. 

Calf No. 5201 

Calf No. 5257 

Sheep No. 
36935 

~)beep No. 
37887 

Datl·, }Iethod of 
>nocnlation, and S)urce 

of :\Ia terial. 

8.6 . .3.3, Kromdraai catt le 
virus ex she~p No. 3(i812 as 
follows : (I) Left "ide of 
ton:IHC : 0 · 5 e.u. buC'eal 
epithelium emulsion in 
salinl', intramucosnlly; (2) 
!tight side of ton!lll(' : 0 ·il 
c.c. blood 

13. 6. 33, 5 c.c. blood ex ,;alf 
No. 5257, subcutaneously 

Result. 

Distinet rise of tempemturt' after an incub;ttion 
pm·iod of :3 days (11id" Chnrt X). On the wcond 
day slight injection of thr· mucos" at tht• sites of 
inoeula.tion was notic('ablc, hut no ]('sions de­
veloped. On the 15th day small n('erotiu lesions 
werr· seen on the dental pad and inn('r surface of 
low<:r lip. 

Distinct rise in temperatu re on 4th day (!.'ide .Fig. XI). 
On the set·.ond dav aftpr inoculation sli!.!ht rf'd­
dcning 11t the sites. of inocubiions on tht; tongue. 
Excori;ttions appeared on the mueosa of the upper 
and lower lips and at the angll's of the mouth. 
Tlwse lesions !tppf'ared on the 6th lhy and per­
sist('d for 12 days. In the la.tPr' stages they became 
somewhat ulcerative. 

Subacute reaction and recovery. 
bmmmity T est.- On 6. 7. 3:1 I c.c. blood ex blul'­

tongue sheep Novo. Only a slight rise in tem­
perature on 7th day was observed a nd this was 
apparently of no significance. 

Fatal peracute reaction. Died on 7th day. 

8um 111!11'Y of He.mlts. 

Contrary to ex pedat irrns. no distin!'t \(wal lesi ons devl•loped at the site of 
rnocul:ttwn on the tongues ol thn l'ah Ps. Ho11·evor, genera I r Pad ions followed. 
and this was si milar as ohsl'rn•d in (•ail't>s in other expt>rinwnts. when• l'lrns­
conta.ining Jllatcrial was iujeded intravenously , subcutaneously or intranasully. 

The blood of' Oil<' of the calves (52!>7) waR infectivt> as is illustrated by the 
reuctions which d e1·elopecl in th~ slwep. 
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APPENDIX B. 

l!nder this will be included all data of post -mortems and subsequent 
micro-scopical examinations of the various tissues collected. In each case refer­
ence will be made to the experimental number , about which full pa r t icula r s 
will be obtained in Appendix A, t he number of t he sheep, date of death, number 
of days after injection of infected material which elapsed before death occurred, 
the etiological diagnosis >vit h the significance of moot importa nt changes, 
followed by a summary of macroscopical and microscopical findings. 

The post-mortems under review will be considered under two headings : 
!l) natural cattle cases, (2) experimental sheep cases. 

1. N atnral Cattle Oases. 
These mainly r efer to three Friesland bovines concerned in the outbreak 

at \Velgezegencl ; these were destroyed for post-mortem examination. 
(a) Black a nd white cow, conditio-n rather poor, star ing coat, k illed for 

post-mortem. 
Slight general anaemia and cachexia ; swelling of t he tongue fairly 

extensive, cau sing partial protrusion from. tbe mout h ; on dorso-lateral aspect 
of the tongue t her e is localised necrosis a bout H c.m. in diameter and about 
-! c.m. in depth, surrounded by a r eddish zone; on t he upper lip there a re two 
superficial ulcers on the mueous membrane. The other organs showed no 
specific changes. 

(/J) Black and white cow, condition poor, coat staring, killed in extTemi.s . 
General anaemia and cachexia ; fairly extensive deep-seat ed foetid partly 

gangrenl>us necr osis of the tongue, in,olving practically t he whole of the left 
dorso-later al aspect of the middle t hird-it is about 3 c.m. in depth in places, 
extending well into the muscular s ubstance of the tongue ; superficial ulcer s 
m; the mucous membranes of the lips and t he dental pads ; the superficial 
layers of the skin in t he interdigital space show a shr eaded appearance due to 
p artial desquamation, leaving a r eddish moist surface after r emoval; m ultiple 
circumscribed necrotic nodules in t he lungs, varying in si>~e fr om t-1 c.m., 
with no evidence of encapsulation; localised ser o-fibrinous pleuritis; linear 
fairly deep-seated ulcer s on the pylorus, about 3 c.m. x ! c.m. X ± c.m., edges 
cl ean and sharply defin ed with a d a rk, r eddish base and periphery; hyperaemia 
~·nd a slight superficial dermat itis of the skin of the t eat s extending on to the 
udder. 

111. icroscopical Exanvina.ti.on (Specimen N o. 13637). 
1'ongue.-In places some of the epi t helial cells show "ballooning" and a 

loose infilt ration with neutrophiles in others. The localised necr osis invol ves 
t he wh ole of the epithelial layers, which has become disor gan ised and in many 
respects lost. The whole h as become infiltr ated with neutrophiles, which show 
necrob iosis. The cells underlying the neerotic material sti ll show evidence 
of extensive cellular infiltrati on extending into the musculature of the tongue. 
'I he process is of the nature of an acute localised n ecrot ic stomatitis charac­
terised by the absence of any extensive proliferation of connective t issu e . 

L-ip.-Simila r lesions of necrosis and ulceration with infiltration of t he 
deeper layers of the mucous membrane. 

Pylor-is.-Ditto. 
Lung.- Shows multiple, fai rly extensive localised necrotic a r eas wit hout 

encapsulation at t he periphery of these les ions, numerous bacteria in t he form 
oi' filaments can be identified forming a n extensive network , probably B. 
necrophonts . 

(c) Black and white Fries cow, recovering from pseudo foot and mout h 
disease, killed for p ost-mortem. 

Slight general anaemia and cachexia, superficial necrosis of the dental 
pad , several ulcers with hyperaemia of the periphery of t he pylorus of th~ 
stomach , ulcerat il>n of t he dorsum of t he middle t hird of t he tongue a bout 
1 c.m. in diameter in the process of healing, characterised b.v sharply definetl 
edges as if a circumscribed port ion of the mucous membr ane had been scooped 
out. No furth er pathological changes of a ~peci fic cha racter was seen in t his 
case. 

488 



.T. (;. HEI\KEH, U. V. ll. \Y. ])E KOCK , AND .T. H . QU TNLAN. 

~· 

~ --- -------------------------------------------

489 

,_ ,_ 

·~ 



~
 

co
 

0 

N
o.

 o
f 

E
x

 p
t.

 

1 
(•1

) 

1 
(b

) 

1 
(b

) 

N
o.

 o
f 

S
he

ep
. 

37
42

1 

37
26

5 

37
2g

8 

D
ea

th
. 

I 
N

o.
 o

f 
D

at
e.

 
D

ay
s 
~t
ft
er
 

In
je

ct
io

n.
 

1
2

.5
.3

3
 

I 
15

 

4
.5

.3
3

 
9 

1
5

.4
.3

3
 

2
0

 

N
o.

 o
f 

D
ay

s 
of

 
R

ea
ct

io
n.

 

12
 

15
 

2.
 

E
xp

er
im

en
ta

l 
Sh

ee
p 

O
as

es
-(

co
n

td
.)

. 

S
pe

ci
m

en
 

N
o.

 

13
79

5 

E
ti

ol
og

y.
 

ll
lu

et
on

gu
e 

(c
ha

ra
ct

er
is

ed
 

b
y

 
ne

cr
os

is
 i

u
 m

ou
th

 
an

d 
no

se
, 

hA
em

or
rh

ag
es

 
he

ar
t,

 
an

d
 

oe
de

m
a 

lu
ng

s)
 

B
lu

et
on

gu
e 

(c
ha

ra
ct

er
is

ed
 

by
 

by
 m

ul
tii

>
le

 p
et

ec
hi

ae
 m

uc
ou

s 
m

em
br

an
es

 a
nr

t 
oe

de
m

a 
su

b·
 

cu
ti

s)
 

K
il

le
d 

in
 e

xt
TP

m
is

, 
bl

ue
to

ng
ue

 
(c

ha
ra

ct
er

is
ed

 
b

y
 o

ed
em

a 
of

 
su

bc
ut

is
) 

M
ac

ro
sc

op
ic

al
. 

P
os

t-
m

or
te

m
 c

ha
ng

es
 f

ai
rl

y 
ad

· 
va

n
ce

d 
; 

ne
cr

os
is

 
ex

te
rn

al
 

n
ar

es
·k 

cy
an

os
is

 m
u

co
sa

 I
n

ou
th

 
an

d
 s

 ~
in

 ;
 n

ec
ro

si
s 

ve
n

tr
al

 a
s­

pe
ct

 
of

 
to

ng
ue

 
an

d
 

al
on

g 
ho

rr
te

rs
 

of
 

ti
p

 ; 
s
u
b
e
u
d
o
~
 

ca
rd

ia
l, 

e.
vi

ca
rd

ia
l, 

an
d 

m
yo

­
ca

rd
ia

l 
ex

tr
av

as
at

io
ns

 ; 
ec

ch
ym

os
es

 m
u

co
sa

 c
on

ju
n

r­
ti

v
a 

; 
fa

ir
ly

 m
ar

ke
d 

oe
de

m
a 

lu
ng

s 
; 

lo
ca

li
se

d 
ne

cr
os

is
 

of
 

h
ar

d
 

p
al

at
e

; 
pe

te
ch

ia
e 

an
d

 
ec

ch
ym

os
es

 m
uc

os
a 

bl
ad

de
r 

S
w

el
li

ng
 a

n
d

 c
ya

no
si

s 
a
t m

ar
gi

ns
 

of
 

li
ps

, 
to

ng
ue

 
an

d
 

ar
ot

m
rt

 
h

o
o

fs
; 

pe
te

ch
ia

e 
an

d
 h

y
p

er
· 

ae
m

ia
 

sm
al

l 
in

te
st

in
e 

an
d

 
ab

om
as

um
 ; 

hy
pe

ra
em

ia
 l

ar
ge

 
in

te
st

in
e;

 
pe

te
ch

ia
e 

m
u

· 
co

sa
 

b
la

d
d

er
; 

ec
ch

ym
os

es
 

an
d 

ex
tr

a 
va

sa
t!

on
s 

rp
ic

ar
· 

d
im

n
 ;

 
fe

w
 

ec
ch

ym
os

es
 

b
o

th
 e

nd
oc

ar
rt

!a
; 

sl
ig

ht
 h

y
· 

d
ro

p
er

ic
ar

d
iu

m
 ;

 
ex

te
n

si
Y

e 
oe

de
m

a 
su

bc
ut

is
 o

f 
in

te
rm

an
· 

di
bu

la
r 

sp
ac

e 
an

d
 

v
en

tr
al

 
as

pt
-c

t 
ce

rv
ic

al
 

re
gi

on
 ;

 
ll

ae
­

m
or

rh
ag

P
.s

 
in

 I
ny

co
ca

rc
H

nn
t;

 
fa

ir
ly

 
w

eB
 

m
ar

ke
d 

h
y

p
er

· 
am

ni
a 

li
ve

r,
 k

id
ne

ys
 ;

 
sl

ig
ht

 
hy

pe
ra

em
ia

 a
n

d
 o

ed
em

a 
lu

ng
s 

M
ic

ro
sc

op
ic

al
. 

N
o 

m
at

er
ia

l.
 

L
ip

 
(s

k
in

):
 

In
 

pl
ac

es
 

sl
ig

ht
 

" 
l>

al
lo

on
in

g 
" 

of
 

ep
it

he
li

al
 

ce
lls

 ;
 

in
 

th
e 

ot
he

r 
pl

ac
es

 
le

si
on

 
m

or
e 

ac
lv

au
ce

d,
 

i.
e.

 
in

fi
lt

ra
ti

o
n

 
w

it
h

 
ne

nt
ro

ph
il

es
, 

ne
cr

ob
io

si
s,

 
an

d 
ul

ce
ra

ti
on

 
w

it!
> 

m
ft

lt
ra

ti
on

 
of

 
n

eu
tr

o
· 

ph
ll

es
 i

nt
o 

th
e 

co
ri

um
 i

n 
pl

ac
es

 
ha

em
or

rh
ag

es
 

al
on

e 
ap

pe
ar

s,
 

al
so

 
se

en
 

in
 

th
e 

h
ai

r 
pa

pi
ll

a 
ar

ou
nd

 t
h

e 
ro

ot
. 

J,
ip

 
(p

ap
il

la
e 

of
 

m
uc

ou
s 

m
cm

· 
br

an
e)

 : 
H

ae
m

or
rh

ag
es

 i
n

 t
h

e 
co

ri
um

 
an

d
 

he
re

 
an

d
 

th
er

e 
de

ep
er

 l
ay

er
s 

of
 t

h
e 

st
ra

ti
fi

ed
 

P
.p

ith
el

iu
m

 s
ho

w
 ir

re
gu

la
-r 

va
cu

· 
al

at
io

n 
; 

a
t 

th
e 

ap
ex

 s
om

e 
of

 
th

e 
pa

p!
ll

ae
 

sh
ow

 
sp

ac
e 

fi
lle

d 
w

it
h

 
a 

gr
an

ul
a.

r 
or

 
st

ri
ng

y 
m

at
er

ia
l;

 
ha

rt
ly

 s
tn

in
ed

 w
it.

h 
eo

si
n.

 
M

yo
c1

.r
di

um
: 

W
el

J 
m

ar
ke

d 
b

ae
· 

m
or

rh
ag

es
 i

n 
ep

ic
ar

di
um

 
an

d
 

in
 t

h
e 

su
bs

ta
nc

e 
of

 t
h

e 
m

yo
­

ca
rd

iu
in

. 
T.

u.
ng

 :
 

S
ul

,p
le

nr
a.

J 
an

d
 

in
te

r·
 

st
it

ia
l 

ha
em

or
rh

ag
es

, 
an

d
 

oe
· 

de
m

a 
an

d 
hy

pe
ra

em
ia

. 
N

o 
sp

ec
if

ic
 c

ha
ng

es
 i

n
 l

iv
er

, 
k

iJ
· 

ne
ys

, 
an

d 
sp

le
en

. 

S
li

gh
t g

en
er

al
 a

na
em

ia
; 

oe
de

m
a 

N
o 

m
at

.e
.ri

al
. 

su
bc

ut
is

 
of

 
in

te
rm

an
di

· 
bu

la
r 

sp
ac

e,
 

ce
rv

ic
al

 
re

gi
on

, 
an

d
 

su
rr

ou
nd

in
g 

ti
ss

ue
 

of
 

tr
ac

he
a.

 ; 
de

ge
ne

ra
ti

on
 o

f l
iv

er
 

an
d

 
ki

dn
ey

s 
; 

as
ci

te
s,

 
fe

w
 

pa
ra

si
ti

c 
no

du
le

s 

0 a a c::l
 

t:d
 

t:d
 

t:r
l z ~ .... z 0 "" t:l t:r
l z ,.., >-<
 

"r
j c:; .... >-3
 "" 0 ~ 0 ":1
 

l:;
j 

I:"
 

c::l
 

t:r
l 

>-3
 

0 z § t:rl
 

>-<
 z a .... >-3
 

>-3
 

I:"
 
~
 



>1
"­

<:
.c .....
.. 

1 
(c

) 

1 
(c

) 

l 
(I

')
 

1 
(r

) 

:!
73

28
 

1
1

.5
. :

!:l
 

:l
72

!l
3 

2
.5

.3
3

 

a
7
~
G
7
 

2
i.

G
 

3:$
 

~3
i:
W
i
 

9
.5

. 3
3 

I•>
 

J:
l 

J:
lS

G
I 

13
79

0 

]2
 

J:
;g

o;
. 

12
 

1
3
~
0
!
) 

H
Jn

r.
t.o

ng
n<

' 
a
n

d
 S

C
!)

H
C
la

e 
o

f 
\·

er
­

Jn
in

o
sb

 
(c

lt
a.

ra
d

l'f
b

rr
t 

b
y 

n
ee

.ro
ti

c 
lw

li
on

s 
in

 m
o

n
th

 a
n

d
 

co
ro

n
it

is
) 

K
il

ln
d

 
in

 
ex

tr
em

i.s
, 

lJ
in

et
o

n
g

uc
 

(d
w

ra
ct

er
i:o

;r
.d

 
b

y
 

h
ae

n
w

r­
rh

rt
gf

:'B
 

a
n

d
 

h
~
·
p
r
r
a
e
m
i
a
 

il
l 

Jn
li

C
O

U
S

 
l!

H
't

n
h

ra
.t

H
!l

-')
 

B
lu

d
.o

n
g

w
: 

(
<
'
h
a
r
a
d

-t~
ri

sP
d
 

~~
~·

 
o

t•
dt

n
n

a 
a
n

d
 
nt

·<
·r
t~
:-
:i
s 

L
t!

('
{'

:tl
 

c·
a
v

it
~·

) 

B
lt

w
to

n
g

lw
 

(
r
h
a
r

;~
<·
h'

r
i:

:-
.P
d 

h
y

 
('\

-a
.Il

O
R

is
 

a
n

d
 

e
a
rl

\'
 

st
.ag

cR
 

n"
ec

ro
si

s 
li

p
s 

a.
nd

 t
m

ig
u

e)
 

U
Pn

rr
a!

 :
u

w
cm

in
; 

lo
ca

li
:;

ed
 

n
c­

t'
ro

si
~ 

-;k
in

 
(
p
r
c
~
~
u
rr
 

of
 

m
o

s­
·.(

u
it

o
 e

a
gn

) 
; 

Jo
ca

.li
:-,

ed
. 

h
y

p
er

­
ae

m
ia

 
g

u
m

s 
an

d
 

rx
t.

er
na

] 
n

a
rf

!s
 ;

 
hy

pe
r:

.w
1n

ia
 

o
f 

c:
or

o­
n

d
s
 ; 

n
m

rk
rd

 l
w
m
u
m
w
h
o
~
h;

 ;
 

n
u
n
w
r
o

11
~ 

pa
T

a:
-;

iti
e 

n
o

d
u

le
s 

iu
 

in
1"

es
t-i

w
·s

; 
im

p
ad

.i
o

n 
fo

re
-

1
't

o
m

a<
·h

s;
 (

'n
n

:-
;t

ip
at

i(
m

; 
~
l
i
~
h
t
 

tm
n

o
r 

sp
lc

ni
:o

:. 

(~
~·
n1
to

si
s 

lip
s 

an
d 

f.o
n
~
n
w
;
 

m
u

l·
 

ti
p

lt>
 

p
l'
tt

•r
h

in
n

 
nn

d 
t'l

·<
·l

lr
­

u
ws
~:
-:
:.
 ~
·p

ie
n
r
rl
. 

l'l
H

ln
ca

rd
. 
li
p~
, 

t.o
ug

.u
P.

, 
)'l

.tn
al

! 
in

tl
'~
t
i
n
e
 

an
ct

 
tr

ac
h

ea
 :

 H
li

gh
t t

•x
t.r

as
af

'a
.t

.i
on

s 
H
~
r
o
~
a
 o

f 
ru

m
rn

 :
 

li
Y

n
rr

:w
m

ia
 

ki
<l
m

·~
·~

: 
~l

ig
h
t 

ll
~-
iw

r:
H

'm
i3
 

ll
ly

o
ca

rd
im

n
; 

~l
ig
h
t 

'l
i

lh
l
~
C
 

h
y

p
e
ra

em
ia

. 
n

as
al

 
ll

ll
ll

'o
sa

 ;
 

m
a
rk

ed
 

sw
el

li
n

g
 

li
pR

 
H

IH
I 

to
n

g
u

e 
; 

Y
er

y 
~l

ig
ht

 
O

P
tk

m
a
 

lu
n

g
s 

~
l
i
g
h
t. 

h
y
p
t~

ra
cm

ia
 

c
o
r
o
n
d
~
 ;

 
t•
xt
t·
n
s
i
n

~ 
o

cl
lr

m
a 

:-<
ub

cu
ti:

->
: 

a}
w

it
t•:

:.;
 

nr
ck

m
n.

 t
o

n
g

u
e

; 
tl

e­
w

·n
c
r:

lt
io

n
 

li
Y

P
T

; 
d

r.
gf

'll
l'J

'a
.­

tl
on

 ki
(l

n
n~
·s
; 

lo
ca

li
s<

'<1
tH

'e
ro

ti
e
 

<ll
't!

i.l
~: 

la
tt

·r
al

, 
Y

l·
n

tr
al

, 
a
u

d
 

d
o
r
~
a
l
 

ii!
'-J

II
'C

't:
-<

 
o

f 
to

ng
tt

t'
 (

n
o

t. 
t'X

te
n

si
Y

I'
};

 
w
~
d

~~
m
a
 

lu
n

g
:-:

; 
d1

~.
!!

Ct
H

·r
a 

t i
o

n
 
Jn
~·
oc
n
.r

<i
il

ll
lt

 

~
w
e
l
l
i
n
g

. 
t·r

n
n

m
d

s 
a

n
d 

Pa
ri

~·
 

tw
cr

o
tk

 
fo

ci
 t

o
n

g
n

r.
, 

li
p

s,
 :

-.o
ft.

 
p

al
at

.r
::

 
w

el
lm

ar
k

n
tl 

h
~

·l
u
~r
­

:u
·m

ia
 

a
n

tl
 

<H
'd

t~
m
a
 

lu
n

g
s;

 
h~
·J
)(

'I
':
H'
ll
1i
a 

n
a
sa

l 
ll

ll
l<

'o
sa

 ;
 

lo
N

,l
is

Pd
 
h
y
p
P
r
~
w
m
i
a
 

ru
m

t·
n

, 
rn

f'
t,i

ru
h

n
n

 
<U

H
l 

om
n

sm
n

; 
!n

ul
ti

pl
!

~ 
u

lc
en

.:;
 

p
yl

or
is

; 
fc

~w
 

nt
C'
h~
·n
to
:-
:.
.t

·~
 

t;U
la

ll 
in

tf.:
\s

ti
n

r.
; 

lt
q

)e
ro

.w
m

ia
 

la
rg

e 
in

t
p
~
t
i
n
e
;
 

n
u

tn
er

n
tt

s 
p

a
ra

f:.i
ti

e
 li

O
du

lr
s 

in
 

in
te

st
iw

':-
:; 

h
y

p
e

ra
em

ia
 

li
ll

T
IJ

X
 H

ll
d

 t
ra

rh
N

l
: 

]U
l<

'l
ll

O
f·

 
rh

ag
<

'f;
 
m
~
·o

ca
n
l
i
n
m
 

)!
"

tJ
 

:".
JJ

l•r
.if

lc
 
c
h
<l

ll
6t

~s
 

in
 

:-;p
le

en
, 

li
v

er
, 

<1
H

d 
m

y
o

ea
rd

im
n

. 

1
'u

nf
fu

e 
: 

lT
yp

em
cm

ia
 a

n
d

 
h

ae
­

m
o
r
r
h
a
g
e~
 i

n 
co

ri
nm

 t
>x

tt
•.
nd
i
n
~
 

iT
Jt

o 
tl

w
 

d
ee

pe
r 

la
~·

~:
r
~
;
 

a 
m

lm
h

t•
r 

o
f 

tl
u~
 

p
a
p

il
la

e 
o

f 
(~

or
iu
m
 i
n

fi
Jt

ra
.t

(~
d
 w

it
h 

u
eu

tr
o

­
I>

hi
le

-f'
; 

Cp
it
lu
~
li

al
 

la
y

p
rs

 
in

 
p

la
cr

s 
:-<h

m
v 

" 
h

al
lo

o
n

in
g

 "
 ;

 
:-<

or
ne

 
o

f 
th

e 
ep

it
h

el
ia

l 
la

y
er

s 
;.;

ho
w

 
sl

ig
h

t 
eh

a.
ug

es
 

in
 

th
H

 
st

a
in

in
g;

 
in

t.r
.u

!'i
ty

, 
in

fi
lt

ra
ti

o
n

 
w

it
h

 
!
H
~
H
t
r
o
p
h

il
t~
s 

a
n

d
 

lo
~s
 

of
 

th
e 

~l
ll

H'
rf
ic
ia
l 

t•
p

it
h

cl
ia

l 
ce

ll
~ 

in
 
pl
a<
·t

~."
. 

JA
r~

s 
: 

l•'
PW

 
ha
r.
1
n
o
r
r
h
a
g
n
~
 

in
to

 
th

o 
p

ap
il

ac
 

ll
'i

th
 

sl
ig

h
t 

in
fi

l­
tr

a
ti

o
n

 w
it

h
 n

t·
u

tT
o

p
h

ilP
:-<

. 
.H

yo
cr

JT
d

i.u
m

: 
S

m
a.

ll
 

lr
re

g
n

la
r 

h
am

n
or

rl
w

.g
e:

s.
 

.. N
o 

sp
r.

ri
ti

e 
eh

n.
n

gp
s 

in
 

ly
m

p
h

 
g
la
n
d
~
.
 

sp
le

en
, 

h
ra

in
, 

th
rr

o
id

., 
a

n
d

 k
id

1w
y

s.
 

/,
i1

•r
r

: 
F

ew
 
h
a
e
u
t
n
r
r
h
a
w
~
s 

in
 

p
la

rt
·::;;

 
a:

-<..
,o

ri
a
tn

tl
 

w
it

h 
in

fi
lM

 
f'r

at
io

n
 

w
it

h 
r
w
H
t
r
o
pl

li
l(

·~
 

a
n

d
 

in
 p
l
<
w

t~
s 

w
it

.h
 I

H
w

ro
hi

os
is

 ;
 

al
R

o 
sl

ig
h

t. 
h

y
p

cm
rm

ia
. 

.N
11 

~
Jw

1·
it

ic
 

c
lw

r1
gn

s 
in

 
;m

to
ca

r·
 

rl
iu

m
 

a
rH

l 
Jd

rfn
e•

,.t
;, 

/,
ip

.<
:;: 

A
rm

m
tl 

ro
o

t 
o

f 
h
a

ir
~ 

h
n

em
o

rr
h

ag
ie

 z
o

n
e.

 
lA

p
 (

i)
 

,I..
,' k

in
: 

" 
ha

iJ
o

o
n

in
g

" 
o

f 
q>

it
lw

li
al

 
e\

'.l
ls

 
in

 
:-

<t
ra

t.u
m

 
:-<

pi
n

o:-
<I

Il
ll

 "
·i

th
 
t
~
x
t
e
n
s
i
n
·
 

in
fi

l­
tr

at
io

n
 o

f 
n

ru
h

o
p

h
il

e
s:

 e
ar

li
er

 
le

si
on

s 
11

o
t 

R
fK

m
 

; 
la

te
r 

le
si

o
n

s 
sh

o
w

 
~~
x
t

.n
m
;
i
v
n
 

in
fi

lt
ra

ti
o

n
 

o
f 

co
ri

um
 

w
it

h
 

h
lo

o
d

 
al

\l
l 

de
s­

q
u

am
at

ic
m

 
o

f 
ll

t'r
ro

ti
r 

p
ar

ts
, 

in
Y

oJ
,·

in
g

 a
lm

os
t.

 e
o

m
p

ld
n

 l
os

~ 
o

f 
th

e 
o

p
it

h
el

il
ll

 l
a
y

e
r,

. 
(i

i)
 .i.l
1
u
c
m
u
~
 

J1
em

br
an

e
: 

h
ar

.n
w

r­
rh

ag
e:

-:
 

in
 

th
e 

eu
ri

m
n 

w
it

h
o

u
t 

a
n

d
 

w
it

h 
n

nn
tr

O
J)

hi
li

e 
in

ft
l­

t.r
at

io
u

s,
 

ex
tc

ru
li

n
g

 
in

t.
o 

th
e 

cv
it

hc
li

al
 l

a
y

er
H

. 
"X

 o
 
~
p
ce

i
fi
r 

c
h
a
1

1g
n
~
 

in
 

k
id

n
ey

s,
 

In
yo

c:
.u

d
iu

m
 a

.n
d 

lu
n

g
s.

 

'-<
 

0 ~
 

t<i
 
~
 
~
 

:"
l 

;;;;
; 

Q
 <
 

I:!
 ----: I:!
 

M
 

~
 

0 C1
 
~
 >
 

71
 

I:!
 

;-<
 

t:::
l 

0 r. H
 z r >
 z 



fl>
. "' tv 

N
o

. 
o

f 
:F

.x
pt

. 

1 
(c

) 

1 
(c

) 

2 2 

N
o

. 
o

f 
R

ht
ep

. 

37
29

7 

37
28

0 

3
7

4
5

2
 

an
o2

 

D
ea

th
. 

D
at

e.
 

1
1

.5
.3

3
 

23
.5

.3
3 

1
0

.5
. 3

3 

2
7

.5
.3

3
 

I 
N

o
. 

of
 

D
ay

s 
af

t<
:>

r 
In

je
ct

io
n

. 

H
 

2
7

 

1
4

 

2
2

 

N
o.

 o
f 

D
av

s 
of

 
U

ea
e
ti

o
n.

 

8 zo
 

l1
 

13
 

2.
 

E
xp

e1
·i.

m
en

ta
l 

S
h

ee
p

 C
a

se
s-

(c
o

n
td

.)
. 

S
pe

ci
m

en
 

K
o

. 

13
86

0 

1
39

28
 

E
t.

io
lo

gy
. 

B
lu

et
o

n
g

u
e 

(c
h

ar
ac

te
ri

se
d

 
l.J

y 
h

y
d

ro
po

ri
ea

rd
, 

m
ar

k
ed

 h
y

p
cr

­
ae

n1
ia

 
au

d
 

o
ed

em
a 

lu
ng

s,
 

cx
tr

av
as

a.
ti

o
n

s 
ep

ic
an

l 
an

d
 

en
d

oc
a.

rr
l)

 

P
uc

m
no

ni
a 
..

..
..

..
..

..
..

..
..

 . 

B
lu

et
o

n
g

u
e 

(o
ed

em
a 

o
f t

h
e 

g
lo

tt
i'

) 
(c

ha
ra

ct
er

is
ed

 
b

)•
 

ex
te

n
si

v
e 

tr
a.

ns
U

<l
at

io
n

 i
n

to
 c

o
n

n
ec

ti
 vc

 
ti

ss
ue

s)
 

m
u

ct
o

n
g

u
e 

(c
h

ar
ac

te
ri

se
d 

!J
y 

h
y

d
ro

p
er

ic
an

l,
 

o
cd

cn
ta

 
an

d
 

at
el

ec
ta

si
s 

lu
n

gs
) 

}
1

:t
C

fO
S

C
()

pi
c;

1
l.

 

H
yd

ro
pe

ri
ca

.f
fl

 ;
 

m
ar

k
ed

 l
ty

pl
'r

­
a

rm
ia

. 
an

d
 

o
cd

m
n

a 
lu

ng
s 

; 
cx

t.
ra

va
sa

.t
.i

on
s 

cp
.i

ea
rd

 
an

d.
 

cn
do

ca
 rd

 ; 
g

en
er

al
 e
y
a
n
o
~
h
;
;
 

v
~
u
o
u
s
 h

y
p

cr
am

n
ia

 li
ve

r,
 k

id
­

n
ey

s 
a

n
d

 s
pl

r(
m

 ; 
h
~

rp
e
r
a
e
m

ia
. 

u
p

p
er

 
cx

tr
C

ln
it

.le
s 

h
oo

f:
; 

; 
h

y
p

en
:w

m
ia

 m
a.

rg
i11

 l
o

w
er

 li
p

 ; 
sl

ig
h

t a
cu

te
 c

at
ar

rh
al

 e
n

te
ri

ti
s;

 
h

y
p

er
ac

ru
ia

 
pl

ta
.l'

j'
!J

ge
al

 
an

d
 

pu
.r

ap
ha

ry
ng

eu
.l

 l
y

m
p

h 
g

la
n

d
s 

aw
l 

pa
pi

ll
ae

 r
u

m
eu

 ;
 l

o
ca

lis
e

d
 

Rl
ig

h
t 

hy
pe

ra
em

ia
. p

y
lo

ri
s 

A
d

v
an

ce
d

 p
os

t-
n1

or
tc

tn
 c

ha
.n

g
es

; 
1

n
ar

kr
.d

 
e
x

tr
av

as
at

io
ns

 
co

n­
ju

n
c
ti

va
 (

ri
gh

t 
ey

e)
; 

oe
de

m
a.

 
o

f 
lu

ng
s 

; 
ae

u
te

 
ll

ro
nc

ho
­

p
n

em
n

o
n

ia
; 

lo
ca

li
sr

.d
 

ti
hr

l­
n

o
u

s 
pl

ew
·i

ti
s 

G
en

er
al

 
a

m
1

e
m

ia
 

an
d

 
cn

na
ei

a­
ti

o
n

 ;
 

K
lig

h
t 

p
o

st
-m

o
rt

cn
1 

ch
an

ge
s 

; 
o

ed
em

a 
o

f 
~H
ll
cu
ti
s 

o
f 

ee
rv

ie
al

 
re

gi
on

 ;
 

h
ea

li
n

g
 

o
u

t 
ul

ce
rs

 
in

si
d

e 
o

f 
cl

le
tl

k;
 

se
ve

re
 

oc
de

m
<

t 
of

 
gl

o
tt

is
; 

m
u

lt
ip

le
 

h
ae

n1
or

rh
ag

eg
 

o
n

 
p

h
ar

y
n

g
ea

l 
tn

u
se

le
s 

; 
h
~

1 p
e
r­

ae
m

ia
 

an
d

 
o

ed
cn

1a
 

lu
n

g
s 

(m
ar

k
ed

);
 

h
yd

ro
th

o
ra

x
; 

fe
w

 
H

 a
er

no
nc

hw
; 

co
nt

or
tu

s 
an

d
 

O
es

op
lw

(J
st

un
tu

m
 

co
lu

m
bi

a­
n

m
n

, 
C

ys
ti

cm
·c

us
 l-

en
ui

.c
ul

li
s 

in
 

ab
d

o
m

in
a

l 
an

d
 n

cl
vi

e 
c
a
v

it
y

; 
sl

ig
h

t 
ll

yU
ro

pe
d

ca
rc

li
u

m
; 

O
es

­
tr

us
 o

vi
s 

la
rv

ae
 

W
el

l 
-

m
ar

k
ed

 
hy

dr
up

er
ie

ar
rl

, 
h

ac
n

w
rr

h
ag

es
 m

y
o

c:
n

d
; 

w
el

l­
m

ar
k

ed
 

oc
d0

1n
a.

 
a.n

d
 

sl
ig

ht
, 

h
y

p
er

ae
m

ia
 lu

ng
s 

; 
at

el
ec

ta
si

s 
b

o
th

 
lu

n
gs

 
re

su
lt

in
g

 
fr

o
m

 
ln

·o
u

ch
it

is
 ·; 

lt
Y

J)
r.

ra
en

li
a 

a.
nd

 
dc

gc
nt

~r
at

io
n 

li
v

er
 ; 

h
y

p
ei

­
ae

rn
ia

 k
id

n
ey

s 
; 

sl
ig

ht
. 

h
y

p
er

­
ae

m
ia

 s
p

le
en

 a
n

d
 i

n
te

st
in

es
 

~l
\1
ic
r
o
s
c
n
p
i
ea

.J
. 

ln
 

se
ct

io
n

s 
h

o
rn

 
m

yo
ca

rd
h1

n1
 

an
d

 t
o

n
g

u
e 

n
u

 H
pn

e
it1

e
 c

ll
an

gc
s 

ex
ee

v
t 

ll
yp

er
a.

el
ni

a.
 

U
lH

.l 
ha

.c
­

Jt
to

rr
ha

.g
cS

. 

N
o

 r
na

t..
cr

ia
l. 

J~
uJ

UJ
 :

 
O

cU
.e
m

a
 a

uc
l 

h
y

pe
rn

.c
m

ia
. 

;lt
fy

o
ca

rd
iu

?n
 :

 
Sl

ig
h

t 
h

y
Jl

et
an

nl
ia

. 
a.

nd
 

h
ae

m
o

rr
ha

ge
:; 

n
n

d
o

ea
r­

d
in

n
l.

 

0 Q
 

Q
 r. !:::
: 
~
 

~
 

~
 

Q
 M
 

;..
 

'Z
 

::I
 '"" 1:1 t-:1
 

'7.
 

>-"
" ,....
 

f-
.j .... 0 ll­ ~
 

,..;
 

0 ?:
 

0 "' b:
l ... 2:1
 
~
 

>-
' 6 ~
 

Q
 

C1
 

M
 

,_,
 

'Z
 

Q
 ~ t"
' 

M
 



;j:
>.

. 
~
 

~
 

N
o

. 
o

f 
:F

.x
pt

.. 

1 
(c

) 

1 
(c

) 

2 2 

N
o

. 
o

f 
Sl

lte
.[J

. 

37
29

7 

3
7

28
0

 

37
45

2 

37
30

2 

D
ea

th
. 

D
at

e.
 

1
1

.5
.3

3
 

2
3

.5
.3

3 

1
0

.5
. 3

3 

2
7

.5
.3

3
 

I 
N

o
. 

o
f 

D
ay

s 
af

t<
>r

 
In

je
ct

io
n

. 

1
4

 

!l
7 

14
 

22
 

N
o.

 o
f 

D
av

s 
o

f 
R

ea
ct

io
n

. 

8 zo
 

11
 

13
 

2.
 

E
xp

er
i.

m
en

to
.l

 S
h

ee
p 

C
a

se
s-

(c
o

n
td

.)
. 

R
pe

ci
n1

en
 

N
o.

 

13
86

0 

1
3

9
2

8
 

E
ti

ol
og

y.
 

B
lu

et
o

n
g

u
e 

(c
h

ar
ac

te
ri

se
d

 
l!

y 
h

yd
ro

p
cr

ic
ar

d
, 

m
ar

k
ed

 h
y

p
er

· 
ae

m
ia

 
au

d
 

o
ed

em
a 

lu
n

g
s,

 
cx

tr
av

as
a.

ti
on

s 
ep

ic
ar

d 
an

d
 

en
do

ca
.r

cl
) 

P
n

eu
m

o
n

ia
 ..

.
..

..
..

..
..

..
..

. .
 

B
lu

et
on

gu
e 

(o
ed

em
a 

of
 t.

lle
 g

lo
tt

iR
) 

(c
ha

ra
ct

er
is

ed
 

b
y

 
r.

xt
e

n
si

Y
B

 
tr

an
su

d
at

io
n

 i
n

to
 c

on
ne

ct
iv

e 
ti

ss
ue

')
 

D
ln

ct
on

gn
e 

( c
h

am
ct

er
is

cJ
 

l>y
 

h
y

d
ro

p
er

ic
an

l,
 

o
cJ

cm
a 

an
d

 
at

el
ec

ta
si

s 
lu

ng
s)

 

Jl
:t

cr
os

co
pi

ci
<l

. 

H
y

d
ro

pe
ri

ca
.r

d 
; 

m
ar

k
ed

 h
yp

o
r·

 
ae

ul
ia

. 
an

d
 

oc
dr

:1
n

a 
lu

ng
s 

; 
cx

tr
av

as
a.

ti
on

s 
cp

.ie
an

.1
 

a
nd

 
cn

d
o

ea
 rd

 ; 
g

en
er

a
l 

ey
a.

nm
;i

s 
; 

ve
J.J

O
U

S 
h

y
n

cr
ac

m
ia

 l
lv

C
I,

 k
id

­
n

ey
s 

a
n

d
 R

p
lc

cn
; 

h
y

p
er

a
er

ni
a.

 
u

p
pe

1· 
cx

tr
cm

.it
.ie

H
 

]J
oo

f:-
:-;

 
tl

yp
er

a.
r.

n
ti

a 
m

a.
rg

iJ
1 

ro
,v

er
 li

p
 ; 

sl
ig

!J
t a

cu
te

 c
at

ar
rh

al
 e

n
te

ri
ti

s;
 

h
y

p
er

am
u

ia
 

_p
h

ar
,y

Jt
g

ca
l 

;1n
d

 
pa

.r
ap

ha
ry

ng
ea

l
ly

m
p

ll
 g

la
n

d
s 

a
n

d
 p

ap
il

la
e 

rm
n

m
1 

; 
lo

ca
li

se
d

 
sl

ig
h

t 
h

y
p

er
ae

m
ia

 p
y

lu
ri

s 

A
u 

va
n

ce
d

 p
os

t-
m

o
rt

em
 c

h
an

ge
s;

 
1n

a.
rk

cd
 

cx
tr

av
as

at
io

n
s 

co
n­

ju
n

ct
iv

a 
(r

ig
ht

 e
ye

);
 

o
ed

em
a 

o
f 

lu
ng

s 
; 

ac
ut

e 
b

ro
n

ch
o

­
p

n
m

n
n

o
n

ia
; 

to
ca

U
sc

d 
ti

hr
i­

n
o

u
s 

p
le

u
ri

ti
s 

G
en

er
al

 
an

a
em

ia
 

an
d 

r.u
uw

ia
­

ti
o

n
 ;

 
sl

ig
h

t 
po

st
-m

o
rt

r.
u1

 
c h

an
g

es
 ;

 
oe

d
cn

w
. 

o
f 

su
bc

u
ti

s 
of

 
ee

rv
ie

al
 

re
g

io
n 

; 
h

ca
.li

ng
 

o
u

t 
ul

ce
rs

 
in

si
de

 
o

f 
ch

ee
k

; 
se

ve
re

 
o

ed
em

a 
o

f 
gl

o
U

Js
 ;

 
m

u
lt

ip
le

 
h

ae
m

o
rr

h:
tg

es
 

o
n 

p
h

ar
yn

g
ea

l 
1n

u
sc

le
s 

; 
h

:v
ve

r­
ae

m
ia

 
an

t.l
 

oe
dm

n
a
 

lu
n

gR
 

(m
ar

k
ed

) 
; 

h
yd

ro
th

o
ra

x
 ; 

fe
w

 
R

 a
em

o
nc

hu
s 

co
nt

or
tu

8 
an

d
 

O
es

op
ha

ys
to

m
am

 
co

lu
m

l>
ia

­
n

w
m

, 
C

vs
t'
ic
e
n
~
u
s
 t

en
u

i(
:u

ll
is

 i
n 

ah
d

o
m

in
a.

l 
an

d
 p

r.l
Y

ic
 c

av
it

y
; 

sl
ig

h
t 

l1
yd

ro
pe

ri
ea

rd
iu

m
; 

O
es

­
tr

u
s 

o'o
is

 l
ar

v
a

e 

W
el

l 
-

m
ar

k
ed

 
hy

cl
ro

p
er

ic
M

rl
, 

h
ae

m
or

rh
ag

es
 nl

~'
oe
a
n
l
 ;

 
w

el
l­

m
ar

k
ed

 
on

dC
Jn

a.
 

a
n

d
 

sl
ig

ht
 

h
yp

c!
' a

cm
ia

.h
m

g
s;

 a
tc

1e
et

as
is

 
L

o
th

 
lu

ng
s 

re
su

lt
in

g
 

fr
o

m
 

b
ro

n
t;h

it.
is

; 
l1
yp

~r
ae

nl
ia

, 
an

d
 

d
cg

cn
er

at
,io

n 
li

ve
!'

; 
h

y
p

er
­

ae
m

ia
 k

id
n

ey
s 

; 
sl

ig
h

t 
h

y
pe

r·
 

am
n

ia
 s

pl
ee

n
 a

n
d 

in
te

st
in

es
 

.1\
'li

cr
os

en
p

ie
al

. 

ln
 
~e
et
io

n
s 

fT
o

m
 

m
yo

ea
rd

il
ll

n 
an

d
 t

o
n

g
u

e 
n

o 
H

pe
eH

1e
 e

Jn
w

gc
s 

cx
ce

vt
 

h.
Y

!I
C

ra
.e

tn
ia

 
a
n

d
 

ha
e­

m
o

rr
h

ag
es

. 

.N
o 

m
at

<;
ri

al
. 

lJ
u

n
y 

: 
O

cd
m

n
a 

a.
nd

 h
y

p
er

:L
cm

ia
. 

jlt
fy

vc
:a

rd
·iu

rn
: 

S
li

gh
L

 h
y

pe
ra

em
ia

 
a.

nt
i 

h
ae

,m
o

rr
lw

gc
s 

r:n
d

oc
a

r­
d

iu
rn

. 

0 Q
 

Q
 r. !;;
: ;o
 
~
 

!.'.
 

Q
 i:'J
 ... 2:
 

::J
 

....,
 

tl
 

t-:1
 

'7
, 

>"
 

.....
 

"'!
 

>
-'

 
Q

 .... ~ H
 0 ?:
 

0 "' 0:1
 

"-
< (:j
 
~
 .... 6 '7

, 
(j1

 
C1

 
~
 

1-
< 2:
 

Q
 

~
 

H
 

H
 

t<
 
~
 



~
 

<:
o 

(!
;;

) 

2 2 

3
7

4
5

J 
1

5
.5

. 3
3 

37
67

9 
2

4
.5

.3
:3

 

9 
5 

13
87

2 

17
 

10
 

B
lu

et
o

n
g

ue
 

(c
h

ar
ac

te
ri

se
d 

b
y

 
oe

d
em

a 
lu

n
g

s,
 n

ec
ro

si
s 

to
n

g
ue

 
a
n

d
 

h
ac

tn
or

rh
ag

es
 

m
o

u
th

, 
h

ea
rt

, 
et

c.
) 

B
ro

n
ch

o
-p

ne
u

m
o

n
ia

; 
se

qu
el

 t
o

 
as

pi
ra

ti
o

n
 

of
 

in
ge

st
.a

 
d

u
ri

n
g 

lJ
lu

et
on

gu
e 

re
ac

ti
o

n
 

H
y

p
er

ae
1n

ia
 

co
ro

n
et

s;
 

sl
ig

h
t 

ec
ch

ym
os

es
 s

k
il

l 
(u

n
d

er
 t

ai
l)

; 
h

y
p

er
ae

m
ia

 a
n

d
 n

ec
ro

sj
s 

Jj
ps

; 
su

lw
pi

ca
.r

d,
 

cn
do

ca
.r

d,
 

an
d

 
In

yo
ca

.r
d

ia
l 

p
et

ec
h

ia
e 

an
d

 
ec

cl
ly

m
os

eR
 ;

 
ve

ry
 

m
ar

k
ed

 
oo

dc
m

a
 lu

ng
!;

 ;
 

n
ec

ro
si

s 
an

g
le

 
of

 t
no

ut
.h

 ; 
lo

ca
li

se
d 

ne
cr

oS
is

 
h

a
rd

 p
al

at
e 

; 
ne

cT
os

is
 v

en
tr

al
 

au
d

 l
at

.e
m

l 
as

p
ed

 
o

f 
to

n
g

u
e 

; 
h

y
p

er
a.

em
.ia

 p
ha

.r
yn

x
 a

n
d 

la
r­

y
n

x 
; 

hy
p

er
i1

er
ni

a. 
an

d
 n

ec
ro

si
s 

ru
u

w
n

 
a.n

d
 

o
es

o
p

h
ag

ea
l 

gr
o

o
ve

; 
h

ue
m

o
rr

h
ag

ie
 

ga
s­

tr
it

js
 <l

.1
1t

l 
en

te
ri

U
s 

l'
o
s
t
~
m
o
r
tc
i
n
 

ch
an

g
(:S

 ;
 

go
n

cr
a.

l 
c
y
a
n
o
s

i~
;
 

d
eg

en
er

at
iv

e 
ch

an
g

es
 l

iv
er

; 
a.

cu
tc

 
ca

ta
r­

rh
al

 U
ro

n
ch

o
-p

h
n

cu
m

o
n

ia
; 

fi
­

b
ri

no
us

 
p

le
u

ri
ti

s
; 

d
eg

en
er

a
­

ti
v

e 
ch

:m
gc

s 
k

id
ne

y
; 

sl
ig

h
t 

ch
ro

n
ie

 c
at

ar
rh

al
 c

h
ol

ec
ys

t.f
t i

s;
 

sl
ig

h
t 

n
o

d
u

la
r 

oc
so

ph
<t

go
­

st
~o
ru

ia
s
is

; 
di

la
ta

.ti
m

l 
l1

e
a
rt

; 
tu

u
w

r 
sp

le
n

is
; 

h
y

p
er

ar
.tn

ia
. 

ly
m

p
h

 g
la

n
d

s 
re

sp
ir

at
o

ry
 tr

ac
t.

 

L
·ip

 (
i)

 :
O

k'i
n

: 
H

ac
u

w
rr

ln
>g

cs
 i

n
 

th
e 

fo
rm

 o
f 

a 
zo

ne
 a

ro
u

n
d

 t
h

e 
ro

o
t 

o
f 

t.h
e 

h
ai

r 
in

 i
ts

 f
o

ll
ic

le
; 

h
er

e 
an

U
 

th
er

e 
n

ee
ro

si
s 

of
 

cp
it

h
il

iu
m

 
a
n

d
 

i1
1f

il
tr

a.
ti

o
n

 
o

i 
th

e 
cp

it
h

cl
i:>

l 
l>

ty
er

s 
w

it
h 

u
cu

tr
op

li
iJ

cs
, u

tu
cl

l
ln

ss
el

•a
n

ge
s 

h
t 

th
e:

 
eo

ri
u

nt
 ;

 
ir

re
g

u
la

 l'
 

lo
R8

 
o

t 
so

m
e 

o
f 

th
es

e 
in

fi
lt

ra
te

d
 

a
n

:m
s,

 
in

v
o

lv
in

g
 

t.h
e 

gr
ea

te
r 

p
a
rt

 o
f 

th
e 

ep
it

he
li

al
 

la
y

er
s;

 
th

e
 d

if
fc

rc
u

t 
st

ag
el

-3
 a

m
 1

1o
t \

Y
el

l 
de

fi
ne

d
; 

a
t 

lll
i"t

rg
in

 o
f 

sk
i.n

 a
n

d 
In

uc
ou

s 
n:

w
m

.U
ra

nc
 
t
h
i~
 

lo
ss

 
in

vo
lv

eH
 a

. f
ai

rl
y

 .l
nr

gc
 a

.tc
a 

w
it

h
 

l1
ae

m
or

rh
a.

ge
 

an
d 

sl
ig

h
t 

in
fi

l­
tr

at
io

n
 o

f 
tb

e 
u

nd
er

ly
in

g 
ti

s­
su

. c
s;

 r
es

t o
f 

th
e 

rn
uc

ou
s 

m
en

l­
U

ra
nc

 
o

f 
tl

le
 

U
p 

sh
ow

s 
1

1
0

 
ch

an
g

es
. 

O
es

op
lw

yu
s:

. H
ac

ll
l(

)l
T

}w
 .. g

cs
 i

11
t.o

 
th

e 
co

ri
u

m
 o

f 
a. 

fc
v.

r 
p

a
p

iU
a.

c.
 

'l
'u

n
g

ll
e:

 
lt'

a.
ir

ly
 

nx
tm

1
si

v
c 

u
l­

ce
ra

ti
o

n
 o

f 
m

uc
ou

s 
1

H
c1

n
h

ra
u

e 
; 

th
e 

l>
:<

BC
 

o
f 

th
e
 

ul
ce

r 
be

in
g 

fo
rn

w
tl

 
IJ

y 
ir

re
gu

la
.r

 
re

m
ai

n:
:; 

o
f 

ep
it

ll(
'.l

ia
l 

ce
ll

s 
in

 t
h

o
 s

ta
g;

, 
o

f 
n

o o
ro

 b
io

s i
s"

 
w

it
h

 
h

am
n

o
r­

rh
ag

e 
an

d
 

in
nl

tr
at

io
n 

o
f 

th
e 

u
n

d
er

ly
in

g 
eo

ri
u

m
, 

b
u

t 
th

e 
la

tt
.e

r 
is

 s
li
g
h
t~

 
in

 c
o1

n
p

a
ri

so
n 

~l
'i

th
 

th
e 

in
fi

lt
ra

ti
on

 
il

l 
th

e 
ep

it
h

el
ia

l 
la

ye
rs

; 
th

e 
p

ro
ce

ss
 

is
 

p
rh

n
a.

ri
ly

 
as

so
ci

at
ed

 
w

it
.h

 
d

is
tu

rb
an

ce
s 

in
 t

h
e
 

ep
it

he
li

a.
! 

la
y

er
s 

ar
Hl

 o
f 

a
n

 a
cu

te
 n

a
tu

re
 

w
H

.h
o

nt
 

ev
id

en
ce

 
o

f 
p

ro
li

­
fc

rH
ti

oJ
l 

of
 

co
n

ne
ct

iv
e 

th
;s

u
c.

 
ln

 
an

o
th

er
 

se
ct

io
n

 
of

 
th

o 
to

n
g

u
e 

th
er

e 
is

 "
 b

al
lo

on
in

g:
 •

• 
o

f 
a 

fe
w

 
ce

ll
s 

in
 t

h
e 

st
ra

tu
m

 
g

ra
n

n
lo

st
m

l,
 

t.l
lC

 
ce

ll
s 

b
ei

n
g

 
R

w
ol

lc
n,

 b
u

t s
p

h
e
ri

c
a
l 

a.
n

d 
th

e
ir

 
cy

to
p

la
sm

 
aJ

)p
ca

n;
 

h
m

n
o

­
g

cn
co

n
' 

gl
as

sy
-l

o
o

k
in

g
 a

n
d

 o
f 

a 
li

g
h

t 
ur

ic
k 

re
d

 c
ol

ou
r 

w
it

h
 

eo
si

n
 ; 

tb
e 

JJ
U

cl
ei

 
a

p
p

ea
r 

"g
h

o
st

-l
ik

e.
" 

1l
1.'
yo
ca
rd
1~
u,
m

: 
R

l1
0w

s 
e.

xt
en

si
vc

 
l1

ae
rn

or
rl

ta
.g

cs
. 

N
o 

JI
Hl

.t
l~.
ri

al
. 

:'""
 

Q
 

1:;
:1 
~
 

~
 

p:
 

M
 

t:d
 

Q
 <i
 

1::1
 .... <i
 

t:
 

::r
l 

1;1
 

0 0 ~
 

;:..
. z 1::1
 

'-<
 

1:;
:1 0 <1
 

H
 'Z
 

t"
' 

;:..
. 'Z
 



;j>
.. 

co
 

;j
>

.. 

N
o.

 o
f 

E
x

p
t.

 

2 2 3 3 

I 
N

o.
 o

f 
S

he
ep

. 

I 
37

69
1 

3
78

10
 

37
16

5 

37
76

8 

2.
 

E
xp

eT
im

en
ta

l 
S

h
ee

p
 C

as
es

-
(c

on
td

.)
. 

D
ea

th
. I 

I N
o

 "
 

I ' 
. 

_ 
D

ay
s 

of
 

, p
ec

nn
cn

 
N

o.
 o

f 
R

-
· t

· 
N

o
. 

D
at

e.
 

D
ay

s 
af

te
r 

ea
c 

ro
n.

 
In

je
ct

in
n.

 I 

I 2
6

.5
.3

3
 
I 

1
2

 
I 

2 
13

92
2 

2
6

.5
.3

3
 

10
 

4 
13

92
1 

2
2

.5
.3

3
 

1
3

 
9 

2
7

.5
.3

3
 

11
 

7 
13

92
7 

E
ti

ol
og

y.
 

K
il

le
d

 i
n

 
ex

tr
em

is
, 

bl
ue

to
ng

ue
 

(c
ha

ra
ct

er
is

ed
 

b
y

 
ne

cr
ot

ic
 

le
si

on
s 

an
d

 h
ae

m
or

rh
ag

es
) 

l:l
lu

et
on

g
uc

 
(c

ha
ra

ct
er

is
ed

 
by

 
m

u
lt

ip
le

 
ha

em
or

rh
ag

es
 

an
d

 
oe

de
m

a 
of

 t
h

e 
su

bc
ut

is
) 

m
u

et
o

n
g

ue
, 

(c
h

ar
ac

te
ri

st
ic

 
le

si
on

s 
in

 m
o

u
th

 d
is

ap
pe

ar
ed

 
b

u
t 

ch
an

ge
s 

in
 c

or
on

et
• 

st
i 

)]
 

p
re

se
n

t)
 

K
il

le
rl 

in
 e

xt
re

m
is

, 
bl

ue
to

ng
ue

 
(c

lm
ra

ct
e r

is
ed

 h
y
 w

el
l-

m
ar

ke
d 

oe
d

em
a 

of
 

lU
IJ

gs
 

a
n

d 
su

b­
c u

ti
s 

an
d

 h
ae

m
or

rh
ag

es
 m

yo
­

ra
rd

) 

J\
Ia
er
o~
co
pi
ca
l.
 

L
'lc

er
at

.io
n 

o
f 

li
ps

 
an

d
 

bu
cc

al
 

m
u

co
sa

 ;
 

ha
em

or
rh

ag
es

 
la

te
ra

l 
bo

rd
er

 
to

ng
ue

 ; 
oe

­
de

m
a.

 
li

p
s,

 
in

te
rn

u
tu

di
b

ul
a.r

 
sp

ac
es

, 
su

hc
ut

'is
 n

ec
k

, 
la

ry
n

x 
a 

nr
l 

p
h

ar
yn

x 
; 

ec
ch

ym
os

es
 

sm
al

l 
in

te
st

in
es

 ; 
ul

ce
ra

ti
on

 
p

y
lo

ri
s;

 
su

lJ
ep

ic
ar

di
al

 
an

d
 

en
d

oc
ar

d
ia

l 
ha

e1
no

rr
ha

gr
-s

 ; 
h

yp
er

ae
m

ia
 h

m
gs

 ;
 

pa
ra

si
ti

c 
n

od
u

le
s 

in
te

st
in

es
 ;

 
U

eg
cn

cr
a­

ti
o

n
 l

iv
er

 a
n

d
 k

id
ne

ys
 

V
er

y 
s l

ig
h

t 
po

st
-m

or
te

m
 

ch
an

ge
s 

; 
Rl

ig
h

t 
ge

ne
ra

l 
a.

na
e1

ni
a;

 
oe

d
em

a 
su

b
cu

ti
s 

of
 in

tc
rm

an
rl

ih
ul

ar
 s

p
ac

e 
an

d 
pe

ri
-t

ra
ch

ea
l 

ti
ss

u
es

; 
m

u
l­

ti
p

le
 

h
ae

m
o

rr
ha

ge
s 

bu
cc

al
 

na
sa

l 
m

u
co

sa
 ; 

h
y

p
er

ae
m

ia
 

ru
rn

en
, 

re
ct

ic
u

lu
m

 a
n

d
 o

m
a­

su
m

, s
m

al
l i

n
te

st
in

es
, k

id
n

ey
s,

 
li

ve
r,

 
a.

nd
 

lu
n

g 
; 

at
el

ec
ta

si
s 

lu
n

g 
; 

h
ac

m
on

ch
os

-i
s 

; 
de

gr
m

­
cr

at
ed

 p
ar

as
it

ic
 n

od
ul

e 
li

ve
r;

 
ea

se
ou

s 
no

du
le

 l
un

g 
; 

ex
tr

a­
va

sa
ti

on
s 

cp
ic

ar
d,

 
an

d 
ri

g
h

t 
en

do
ca

rd
iu

m
 a

n
d

 t
o

 a
 l

es
se

r 
ex

te
n

t 
in

 
le

ft
 e

nd
oc

ar
d

iu
m

 ; 
ce

st
od

es
, 

o
es

op
h

ag
a.

st
om

ia
si

!-'l 
an

d
 O

es
tr

us
 m

'i.
': 

la
rv

ae
 

Sl
ig

l1
t, 

h
ae

n
w

n
ch

os
is

; 
pa

ra
si

ti
c 

no
t.l

ul
es

 i1
1 i

nt
c:

:;
tin

cs
 ;

 o
el

le
n1

a.
 

ve
n

tr
al

 a
sp

ec
t 

n
ec

k
 ;

 
h

yp
er

­
ae

m
ia

. 
co

ro
n

ct
,s 

V\
.'"c

ll-
m

ar
k

e.t
l 

oe
de

m
a 

h
m

gs
 a

.m
.l 

sl
ig

ht
 h

y
p

er
ae

m
ia

; 
fa

ir
ly

 e
x­

te
n

si
ve

 o
ec

lc
m

a 
of

 s
u

b
cu

ti
s 

of
 

in
tc

rr
na

.I
ld

ib
nl

<t
r 

sp
ac

e,
 l

ow
er

 
ce

rv
ic

al
 

re
gi

on
, 

su
rr

ou
n

d
in

g 
ti

ss
ue

 o
f t

ra
ch

ea
 a

n
d

 p
h

ar
y

n
x

; 
pe

te
ch

ia
e 

ep
ic

ar
d 

; 
fe

w
 e

cc
hy

­
m

os
es

 e
n

d
oe

ar
d

in
m

 a
n

d
 m

v
o

­
ca

.r
dh

un
 ;

 
h

yp
er

ae
m

ia
 

an
d

 
d

eg
cn

cr
at

io
u

 
li

ve
r 

; 
h

y
pc

r­
h

ac
m

ia
 k

it
ln

ey
s 

; 
sl

ig
h

t t
u

m
o

r 
sp

le
ni

s;
 

:::l
ig

h
t 

h
yp

er
ae

m
ia

 
oe

so
ph

ag
ea

l 
gr

oo
ve

 ; 
ul

ce
ra

­
ti

o
n

 p
yl

or
is

; 
sl

ig
h

t. 
ac

u
te

 h
ae

­
m

or
rh

a.
gi

c 
cn

t.c
ri

ti
s;

 
oe

d
cn

m
 

an
d

 
ha

em
or

rh
ag

es
 

li
ps

 
an

d
 

to
ng

ue
. 

i 

M
ic

-r
os

co
pi

ca
l.

 

L
ip

s 
: 

H
er

e 
an

d
 

th
er

e 
h

ae
m

or
­

rh
ag

es
 i

n
to

 t
h

e 
co

ri
um

 o
f 

th
e 

pa
pi

ll
ae

. 
Sm

al
l 

In
te

st
in

es
: 

ha
em

or
rh

ag
es

 
h

er
e 

an
d 

th
er

e 
he

tw
ee

n 
th

e 
gl

an
ds

 e
x

te
n

d
in

g
 i

n
to

 t
h

e 
co

n­
ne

ct
iv

e 
ti

ss
ue

. 
M

yo
cu

rd
iw

rn
: 

E
x

te
n

si
v

e 
m

ul
ti

­
pl

e 
h

ae
m

o
rr

ha
ge

s,
 

w
it

h
 

w
el

l­
de

fi
ne

d 
pa

tc
he

s 
o

f 
fa

tt
y

 
ch

an
ge

s.
 

L
nn

qs
 :

 
M

ul
ti

pl
e 

ha
em

or
rh

ag
es

. 
L

iv
er

: 
N

o 
sp

ec
ifi

c 
cl

m
ng

es
. 

L
u

n
a

 :
 

H
y

pe
ra

em
ia

 
an

d
 

sm
al

l 
ab

sc
es

s 
su

rr
ou

nd
ed

 
b

y
 g

ra
nu

­
la

ti
o

n
 t

is
su

e.
 

'l
'o

ng
ue

 :
 

H
ae

m
or

rh
ag

es
 

in
 

co
ri

un
1 

of
 p

ap
il

la
e,

 a
n

d
 i

n 
on

e 
pl

ac
e 

lo
ca

li
se

d 
in

ft
lt

ra
ti

o
n

 
of

 
n
eu

tr
o

ph
il

es
 

in
 

th
e 

st
ra

ti
fi

ed
 

ep
it

he
li

u
m

. 
1Y

.ly
oc

ar
di

.u
m

 :
 F

ew
 h

ae
m

or
rh

ag
es

 
in

 e
pi

ca
rd

iu
m

. 
L

un
o 

: 
H

y
p

er
ae

m
ia

 a
n

d
 o

ed
em

a.
 

L
iv

er
: 

h
ae

m
o

to
m

a 
(p

ro
ba

bl
y 

tr
au

m
at

ic
).

 
N

o 
sp

ec
if

ic
 c

ha
ng

es
 i

n
 k

id
ne

ys
. 

N
o 

m
at

er
ia

l.
 

L
ip

s:
 H

ae
m

o
rr

h
ag

es
in

t<
J 

co
ri

um
 

m
ai

nl
y 

of
 

th
e 

pa
pi

ll
ae

 ; 
in

 
o

n
e 

pl
ac

e 
th

e 
st

ra
ti

fie
d

 
ep

i­
th

el
iu

m
 in

fi
lt

ra
te

d 
w

it
h

 n
en

tr
o

­
ph

il
cs

 w
h

ic
h

 e
xt

en
d

s 
o

n
 t

o
 t

h
e 

co
ri

u
m

. 
H

ea
rt

: 
H

ae
m

or
rh

ag
es

 
ep

ic
ar

­
u

iu
m

 e
x

te
n

d
in

g 
in

to
 t

h
e 

m
yo

­
ca

rd
iu

m
. 

N
o

 s
p

ec
if

ic
 l

es
io

n
s 

in
 l

iv
er

, 
ki

d­
ne

rJ
s, 

lu
ng

s, 
sp

le
en

, 
ad

re
n

al
s,

 
b

ra
i.n

. 

0 0 0 q i=d
 

i':l
 

t':
l 
~
 

0 [':1
 >
 ~ "" tJ t<J
 z >-3
 "" ":! H

 0 :>­ H
 

....
. 

0 z 0 ":!
 

t:l:
l 8 ~ 0 ~
 

c;
l 

q t':l
 

H
 z 0 >
 

>-3
 

>-3
 ~ 



f!>
. 

co
 

O
l 

9 9 9 9 9 

37
16

8 
8

.5
.3

:3
 

37
08

9 
2

4
.5

. 3
3 

~
7
0
7
9
 

2
5

.5
.3

3
 

37
08

6 
2

2
.5

. 3
3 

37
07

8 
2

3
.5

.3
3 

11
 

8 
-

-
-

-

14
 

8 
-

11
 

6 
-

12
 

7 
-

B
lu

et
o

n
g

ue
 

oe
de

m
a)

 
(c

ha
ra

ct
er

is
ed

 
b

y
 

B
lu

et
on

gu
e 

(c
h

ar
ac

te
ri

se
d 

b
y

 
n

ec
ro

si
s 

an
d

 
ex

tr
av

as
at

io
n

s 
cp

ic
ar

d,
 

en
d

oc
ar

d
, 

an
d

 i
n

t<
Js

ti
ne

s)
 

bl
ad

de
r,

 

B
lu

et
on

gu
e 

(c
ha

ra
ct

er
is

ed
 

b
y

 
sl

ig
h

t 
n

ec
ro

si
s 

to
n

gu
e,

 
oe

de
m

a 
lu

ng
s,

 g
lo

tt
is

, 
et

c.
) 

B
lu

et
on

gu
e 

(c
ha

ra
ct

er
is

ed
 

b
y

 
ex

te
n

si
ve

 
ne

cr
o

ti
c 

ch
an

ge
s 

m
o

u
th

 
a

n
d

 
sl

ig
h

t 
oe

de
m

a 
lu

ng
s)

 

.B
lu

et
on

gu
e 

(c
h

ar
ac

te
ri

se
d 

b
y

 
oe

d
m

n
a,

 
n

ec
ro

si
s 

ex
te

rn
al

 
na

rc
s 

an
d

 a
n

gl
e 

o
f 

m
o

u
th

 a
n

d
 

ex
te

n
si

ve
 o

ed
em

a)
 

N
o

t.
e.

-c
o

m
pl

ic
at

ed
 

w
it

h
 

p
er

it
o

n
it

is
 a

s 
re

su
lt

 o
f 

re
ct

al
 

pe
rf

or
at

io
n.

 

O
ed

em
a 

su
bc

ut
is

 h
ea

d 
; 

oe
de

m
a 

lu
ng

s 
; 

m
ar

k
ed

 
oe

de
m

a 
to

n
gu

e,
 

g
lo

tt
is

 
an

d
 

pe
ri

-
tr

ac
h

ea
l 

ti
ss

u
es

 ;
 

p
et

ec
h

ia
e 

ab
o

m
as

u
m

 
an

d
 

sm
al

l 
in

te
s-

ti
n

es
; 

ch
ia

e;
 

su
be

pi
ca

rd
ia

l 
pe

te
-

s l
ig

h
t 

tu
m

o
r 

sp
lc

ni
s 

Su
pe

rf
ic

ia
l 

n
ec

ro
si

s 
ex

te
rn

al
 

n
ar

es
, 

m
o

u
th

, 
an

d
 

in
si

de
 

ch
ee

k
s;

 
m

ar
k

ed
 

pe
te

ch
ia

e 
an

d 
ec

ch
ym

os
es

 
on

d
oc

a
rd

; 
hy

dr
op

er
ic

a.r
d 

; 
lo

ca
li

se
d 

su
p

er
fi

ci
al

 
n

cc
ro

si
8 

\'e
nt

m
l 

as
p

ec
t 

to
n

g
u

e 
; 

ac
u

te
 

ha
c-

m
or

rh
ag

ic
 

en
te

ri
ti

s 
; 

pe
te

-
ch

ia
e 

rn
uc

os
a.

 
bl

ad
d

er
 

an
d

 
u

re
th

ra
 

P
os

t-
m

or
te

m
 c

ha
ng

es
 f

ai
rl

y 
ad

-
va

n
cc

d
; 

m
ar

ke
d 

h
y

d
ro

pe
ri

-
ca

rd
iu

m
; 

h
y

p
er

ae
m

ia
 

an
d 

n
ec

ro
si

s 
ti

p
 

of
 t

.o
ng

ue
 ;

 
oe

-
de

m
a 

gl
o

tt
is

 
an

d
 

sl
ig

h
t 

oe
d

em
a 

in
te

rm
an

d
ib

u
la

r 
sp

ac
e 

; 
m

ar
ke

d 
oe

de
m

a 
lu

n
gs

; 
su

be
n

u
o

ca
rd

 a
n

d
 c

p
ic

ar
d

 h
ae

-
m

or
rh

ag
es

; 
ac

u
te

 
h

ar
in

or
-

rh
ag

ic
 g

as
tr

o
-e

nt
cr

it.
is

; 
lo

ca
l·

 
is

ed
 

h
yp

er
ae

m
ia

 
ur

et
h

ra
 ;

 
ec

ch
y

m
o

se
s 

u
ri

n
ar

y
 b

la
d

d
er

 ;
 

h
y

p
er

ae
m

ia
 c

or
on

et
s 

P
os

t-
m

or
te

m
 c

ha
ng

es
 a

d
v

an
ce

d;
 

ex
co

ri
at

io
n

s 
ex

te
rn

al
 

n
ar

es
 ; 

hy
pe

ra
.e

m
ia

 
m

an
di

b
u

la
r 

ly
m

p
h

at
ic

 g
l:<

m
l,

 n
ec

ro
si

s 
bu

c-
ca

l 
m

uc
os

a,
 e

Rp
cc

ia
ll

y 
in

si
de

 
lo

w
er

 l i
p

s 
an

d
 t

o
n

g
u

e 
; 

lo
ca

l-
is

ed
 

u
re

th
ri

ti
s;

 
h

y
p

er
ae

m
ia

 
sm

al
l 

in
te

st
in

e;
 

h
ac

m
on

-
ch

os
is

 ; 
sl

ig
h

t 
o

ed
em

a 
lu

n
gs

 ; 
hy

dr
o}

Je
ri

ca
rt

li
u

m
 ;

 
cy

at
w

si
s 

sk
in

 

M
ar

ke
d 

oe
de

m
a 

su
b

cu
ti

s 
al

on
g 

v
en

tr
al

 
as

pe
ct

 
n

ec
k

 
in

te
r-

m
an

d
ib

u
la

r 
sp

ac
e,

 
h

ea
d,

 
su

p
ra

-o
b

it
ed

 f
as

sa
e,

 e
ar

s 
an

d
 

u
p

p
er

 p
o

rt
.io

ns
 o

f 
fo

re
 l

im
bs

 ; 
ac

u
te

 p
ur

u
le

n
t 

p
er

it
o

n
it

is
 w

it
h

 
as

ce
ti

s 
; 

m
ar

ke
d 

h
yd

ro
th

or
ax

; 
fa

ir
ly

 
m

ar
k

ed
 

h
y

d
ro

pe
ri

ca
r-

rli
m

n
; 

fe
w

 
en

do
ca

rd
ia

l 
pe

te
ch

ia
e
; 

ne
cr

os
is

 
ex

te
rn

al
 

na
re

s,
 m

ed
ia

l 
se

p
t.u

m
 o

f 
no

se
 

an
d

 
an

gl
es

 o
f 

m
o

u
th

 ; 
ha

e-
rn

on
ch

os
is

 ;
 

fi
st

u
la

 
re

ct
u

m
 

(p
er

fo
ra

ti
o

n
 b

y
 t

h
er

m
om

et
er

) 

N
o 

m
at

er
ia

l.
 

" " 

P
ar

ap
ha

ry
ng

ea
l 

ly
m

ph
 

gl
an

t 
Re

""
~.

re
a
lc
d
 

n
o 

sp
ec

it
ic

 
r:
ha
n~
 

D
un

gs
 :

 
S

li
gh

t 
hy

pe
ra

em
ia

 . 
i.ll

yo
ca

rd
iu

rn
 :

 
Sl

ig
h

t 
h

yp
cr

ae
t 

an
d 

in
 p

la
ce

s 
fa

tt
y 

ch
an

l!
es

 :s
: 

·c
s.

 

ia
 

:-< "' tx
l 
~
 
~
 
~
 

~
 

Jd
 

:;
J ~
 

~
 

::;:;
 

t
j 

['
j .... .... 0 n :;;::
 

;.
. z tj
 

:-<
 

IJ:
I § .... z t-
' >
 z 



~
 "' 0 

X
o

. 
o

f 
l!

:x
pt

. 

10
 (1

1,)
 

1
0

 (
a

) 

1
0

 (
li
) 

N
o.

 o
f 

S
he

ep
. 

36
81

2 

86
77

9 

37
80

6 

D
e
a
th

. I .N
o.

 o
f 

D
at

e.
 

D
ny

s 
a.

tt
er

 
In

je
ct

io
n

. 

8
.6

.3
3 

1
3

 

1
2

.7
. 8

3 
6 12

 

N
o.

 o
f 

D
ay

s 
o

l 
ft

ea
ct

io
n.

 

6 4 8 

2.
 

EJ
:1

1e
ri

m
en

to
l 

Sh
ee

p 
O

as
es

-
(c

on
td

.)
. 

S
p

rc
im

en
 

N
o

. 

1:
lf

l6
1 

14
06

5 

14
10

4 

E
ti

ol
og

y
. 

K
il

le
d 

in
 e

xt
re

m
is

, 
b

lu
r.t

o
ng

ue
 

(c
h

ar
ac

te
ri

se
(]

 
b

y
 

ne
cr

ot
ic

 
ch

an
ge

s 
to

ng
ue

, o
c-.

de
m.

o:'
l. h

w
gR

, 
et

c.
) 

K
il

le
u 

in
 •

ea
rl

y 
st

ag
es

 o
f 

bl
u

e·
 

to
n

g
u

e 
fo

r 
co

ll
ec

ti
on

 
o

f 
ut

a.
te

ri
al

 
(c

h
ar

ac
te

ri
se

d 
l1

y 
tn

ul
ti

pl
c 

h
ae

m
or

rl
1a

gc
s 

of
 I

nu
­

c
o
u
~
 m

em
b

ra
n

e 
of

 t
.o

ng
ue

 a
n

d
 

ex
te

ns
iv

e 
oe

d
em

a.
 

of
 

su
b­

cu
t.!

•)
 

ll
ln

ct
.o

ng
nc

 
(c

h
ar

ac
te

ri
se

d 
b

y
 

su
b

c
u

ti
' o

ed
em

a 
an

d
 lo

c>
Ll

is
ed

 
n e

cr
o

ti
c 

le
~i
o
n
s 

in
 
v
n
r
i
o
n
~
 

or
ga

ns
 i

n
 p

r
o
e~
ss
 

of
 h

en
 li

ng
 

o
u

t)
 

M
ae

ro
sc

op
ic

al
. 

G
-e

ne
ra

l 
o

ed
em

a 
; 

u
lc

cr
a.

tj
vc

 
gl

os
si

ti
s 

; 
se

ve
re

 
p

u
h

no
n

ar
y 

oe
d

e
m

a 
; 

ex
tr

a 
vm

m
.ti

on
s 

le
ft

 
cu

d
o

ca
n

li
u1

n 
a
n

d
 p

u
ln

w
n

ar
y

 
a
rt

e
ry

; 
h

y
pe

.r
ae

tu
ht

 
fo

re
­

st
o

m
ac

hs
 a

n
d

 s
m

al
l 

in
te

st
in

e 

\V
cl

l-
m

l.
tk

i::d
 

oc
de

nt
a 

in
 

io
te

r­
JU

an
d

ib
n

la
r 

sp
ac

e,
 

ex
te

n
d

in
g 

ou
 t

o
 t

h
e 

m
as

se
tc

rs
 a

11
d 

ea
.rg

 ;
 

ut
ul

ti
pl

e 
h

ac
uw

nh
n.

go
s 

of
 ra

u
­

co
u

s 
n1

em
hr

a1
1e

s 
o

fl
ip

R
, t

o
n

g
u

e 
ep

ic
ar

d
iu

m
, r

ig
h

t, e
n

d
o

ca
rd

iu
m

, 
la

ry
n

x
, s

uh
c:

ut
is

, s
k

in
, o

m
as

um
. 

an
d 

a.
bo

nH
ts

um
 ;

 
sl
i~
h
t
 

dc
­

ge
n

ex
a.

ti
ve

 c
ha

ng
es

 Jd
rl

ue
y 

a
n

d
 

li
v

o
r;

 
ha

.c
m

or
rb

a.
gc

 
J)

U
hn

o
­

n
ar

y
 a

rt
er

y
 a

b
o

v
e 

th
e 

Re
tn

i­
lu

n
a
r 

va
lY

eS
 

F
ai

rl
y

 
m

ar
l<

ed
 o

ed
em

a 
o

f 
H

U
b

· 
cu

ti
s,

 
I>
<~
ri
tr
ac
h
c
a

l 
pc

ri
oc

Ao
­

IJh
ag

c-
.a

.l 
eo

nt
1e

ct
iv

c 
ti

ss
ue

s,
 o

e­
de

m
a 

o
f 

th
e 

lu
n

gs
, 

lt
yp

er
­

aC
in

ia
 o

f 
co

ri
um

 o
f 

ho
of

s,
 s

u
b

­
ep

ic
ar

d
ia

l 
an

d
 s

u
h

en
<l

oc
a.

rd
ia

l 
ha

em
or

rh
ag

es
, 

cr
oR

io
ns

 
a.

nU
 

sw
eH

in
g 

tm
1g

ue
 

au
cl

 
li

ps
, 

h
y

pe
ra

em
ia

 
a1

1<
l 

"u
p

er
!i

ei
a

l 
er

os
io

ns
 

nt
uc

o
ns

 
m

c1
n

h
ra

n
c 

of
 

rn
n1

en
, 

rc
ti

cu
.l

on
l 

an
d

 
m

n
as

u
m

 ;
 

ex
co

ri
at

io
n

s 
sk

in
 

an
d

 v
ag

in
a 

.M
 ic

ro
sc

op
ir

a.
l. 

P
u

lm
o

nn
ry

 a
rt

e
ry

 :
 

h
ae

m
or

rh
ag

es
 

in
to

 I
ne

U
ia

-a
d

v
en

ti
a
. 

'J
'o

ng
ue

 :
 

C
la

ss
ic

al
 c

as
e 

in
 w

h
ic

h 
al

l 
th

e 
le

si
on

s 
o

cc
m

re
u

 
in

 
v

ar
io

u
s 

st
ag

es
 :

--
1s

t 
st

w
Je

 :
 

H
y>

Li
in

e 
Ll

ro
pl

ct
-l

ik
e 

io
n

n
a
ti

o
n

 i
n

 s
w

ol
le

n 
ep

it
h

el
ia

l 
ce

ll
s 

in
 t

h
e 

st
ra

ti
fi

ed
 c

pi
th

cl
i-

11l
im

n
 

n
ca

r 
th

e 
ua

sa
l 

m
cm

· 
l!

ra
ne

, 
so

m
e 

of
 

th
e 

ep
it

h
el

ia
l 

ce
ll

s 
sh

ow
 

ba
ll

oo
ni

ng
, 

b
n

t 
th

ei
r 

co
n

to
u

r 
is

 n
ot

 
lo

st
. 

2
n

d
 s

ta
ue

: 
th

e 
va

cu
o

la
te

cl
 s

pa
ce

s 
in

 
th

e 
st

ra
ti

fi
ed

 
ep

it
h

el
iu

m
 

in
ll

lt
ra

te
d

 
w

it
h

 
n

eu
tr

op
hi

le
s,

 
no

t 
m

an
y

 n
eu

tr
o

p
hi

le
s 

in
 t

.h
e"

e 
sp

ac
es

. 
3r

d 
st

ay
e

: 
N

ec
ro

bi
os

is
 

of
 

th
e 

ep
it

h
el

ia
l c

el
ls

 a
n

li
n

cu
tr

o
ph

il
ic

 
i n

fi
lt

ra
ti

o
n

 i
nt

o
 

th
e 

st
ra

ti
fi

ed
 

ep
it

h
el

iu
m

. 
T

h
e 

co
ri

u
m

 b
o

r·
 

d
er

in
g

 o
n 

th
is

 
sh

ow
s 

h
ae

m
or

· 
rh

ag
cs

 
an

d
 

ex
te

n
si

ve
 

in
fi

l· 
tr

at
io

u
s 

w
it

h
 n

eu
tr

op
hi

le
s.

 
4

th
 s

ta
ge

 :
 

P
ar

ti
al

 l
le

sq
1m

m
at

io
n 

o
f 

th
e 

n
ec

ro
ti

c 
ar

ea
s 

w
it

h
 t

h
e 

w
ho

le
 c

o
n

to
u

r 
o

f 
th

e 
m

uc
ou

s 
In

eu
tb

ra
.n

e 
U

is
or

ga
.n

iR
eL

i 
a.R

 
a. 

re
su

lt 
o

f 
ne

cr
o

ti
c 

m
at

er
ia

l 
!Li

lL
I 

in
fi

lt
ra

te
d

 c
el

ls
. 

'l1 0
n!

fu
e

: 
E

x
te

n
si

v
e 

ci
re

u
m

-
sc

ri
bc

d 
h

ae
m

o
n

h
ag

cs
 i

n
to

 e
p

i­
th

el
ia

l 
la

ye
rs

 
ex

te
n

d
in

g
 f

ro
m

 
ba

sa
l 

m
em

 b
ra

n
c 

to
 

th
e 

fl
a t

te
n

ed
 

"'
'P

cr
fic

in
l 

l:1
y<

m
. 

w
it

h
 

at
ro

p
h

y 
o

f 
<t

dj
oi

ni
ng

 
ep

it
h

el
ia

l 
ce

ll
s 

; 
th

e 
u

n
de

rl
yi

ng
 

co
ri

ut
n

 
sh

ow
s 

p
ra

ct
ic

a.l
ly

 
n

o 
ch

an
ge

s.
 

P
u

lm
o

n
ar

y
 

ar
te

ry
 :

 
ex

te
ns

iv
e 

h
ae

m
o

n
h

ag
c 

in
to

 
th

e 
m

eu
il

t 
an

d
 a

d
v

e
n

ti
ti

a
. 

E
pi

ca
rd

in
m

 (
a

t 
th

e 
ap

ex
) 

: 
F

ai
rl

y
 

ex
te

n
si

v
e 

h
ae

n
w

rr
ha

.g
e 

ex
· 

te
n

d
in

g 
iu

to
 t

h
e 

m
yo

ca
rd

iu
m

. 
Sp

le
en

, 
z.

i~
er

, 
an

d 
/.:

id
ne

y.<
: 

X
o

 
sp

ec
if

ic
 l

es
io

n,
, 

V
u

ln
a

: 
J?

ni
rl

y 
F.

x
tc

n
si

ve
 

u
l­

ce
ra

ti
m

l 
o

f 
th

e 
m

u
co

u
s 

m
em

­
u

ra
n

e,
 

th
e 

li1
1S

e 
o

( 
th

e 
ul

ce
r 

b
ei

n
g

 .
fo

rn
1c

ll 
h

y
 

th
e 

co
ri

u
m

 
w

h
ic

h 
is

 
ve

ry
 

ex
tC

ll
S

iv
el

y
 

in
fl

ltr
at

cu
 

w
it

h
 

n
en

tr
o

p
hi

lo
s,

 
th

es
e 

ex
t.

en
u 

in
to

 
th

e 
d

ep
th

 
of

 t
h

e 
co

ri
um

 t
o

 a
. c

o
u
~
i
d
er

ab
le
 

ex
te

n
t,

 t
h

e 
ce

ll
s 

in
v

o
lv

cL
I 

sh
ow

 
ne

cr
o b

io
si

s 
in

 p
la

ce
s.

 

:>
 

0 0 r. ~ p;
 
~
 

!7
; " tT: ;..
 
~
 

.:;
 

tj
 

t;J
 

~
 

,..
; 

H
 

>-,
; .... 0 ;>
 

,...,
 .... 0 71
 

0 "-1
 

td
 

t<
 

L1
 

tr
l ,.., 0 'Z
 

Q
 

q tr
l 

H
 'Z
 ~ ,.., ....,
 ~ 



(}
1

 

10
 (

b)
 

I 
:JH

!l
i'l

i 
-L

 i
 

:)
:l

 
I 

l ;
) 

]I
I 

10
 (

c)
 

I 
3

71
<0

1 
I 

I 7
. 

7
. :

j:
l 

1
0

 
I 

i 

lU
 (

c
) 

I 
:{

//
li
O

 
I "

9
.;

. :
J:

; 
11

 
I 

' 

I 
I 

I 
I 

.... '-
0

 
-.

!.
 

10
 (

c)
 

I 
;J

i7
02

 
I .,

. -
·j·

j 
-
·1

, 
I 

'
'
 

" 
0 

I 
H

ll
5

1 
I K

ill
1~d

 ·
i1

1, 
l'.

rt
re

m
.is

, 
h

\u
et

.o
u

g
u

e 
(e

h
a
ra

l't
C

'r
is

rd
 1

,~
-

ll
la

rk
P

d 
p

ro
-

~
t-

ra
t.
io
n

) 

I 
1

-l
ll

it<
 

B
ln

td
 o
n
~l

ll
' 

(d
l

;t
rt
~d
P.
ri
st

~t
l 

~~
~-

m
u
lt

i)
lle

 
h
a
P
Jt
lt

lr
r!

Ja
gt

·~
) 

I 
1

-1
10

.;
 

I 
K

il
k
tl

 
iH

 
1-.

rl
rr

w
ix

, 
h
l
u
d
o
n

.!.
!t

ll~
 

(t
·l

lr
tr

a
ef

.to
.r

is
e

d 
lJ

)"
 
e
x
t
e
n
si
n

~ 
ot

·1
le

u
1a

 
o

f 
su

h
cu

ti=
--

;t
H

ll
 

p
e-

t.t
~t

·l
li
:
w
 

a
n

d
 

t~
<T
il
Yi
ll
n

:-:.
(•
s 

il
l 

Y
ar

io
w

: 
o

n.
!a

n
s)

 
· 

I 

I I 
l-1

11
91

; 
1 

B
lu

d
.O

li
i!

II
C

 
({

'h
a

r;
ll

't
t·

ri
st

·d
 

h
y
 

o
n

d
em

at
o

ns
 a

nt
! 

p
d

tT
h

ia
t•

) 

E
m

a
v
ia

ti
o

H
, 

d
i!-

it:
h

a
rg

t· 
o

f i
ll)

.!l
's

ta
. 

tl
ir

o
u

: .. :d
1 

tl
lv

 J
ll

l.
"
l'

; 
su
ht
~
n
d
o

­
c
a
r
d
i
a
\

}J
;l

Pl
ll
Ol
TI
~;
lg

cs
al

l(
l 

h
;w

­
Jl

ln
rr

lw
g

t•s
 
u
n
d

~>
r 

t·a
p

 . ..:
.u

lc
 

o
f 

11
H

' 
sp

lt
•t•

Jl
 

P
d

c
('

h
ia

n 
a

n
d 

rt
·t

·i
iY

tn
o

st
•s

 
m

u
­

('
O

lt
S 

lll
l't

tt
lll

':.
lll

t;
~ 

tn
ng

tH
·. 

l'
iu

:c
k!

:iH
T

H
lli

p!
::'

: 
..:.u

lw
p

ic
ar

d
in

l 
a
n

d
 

~"
JH

.l
oc

·a
r
d
i
a
l
 

h
at

·m
o

r­
rl

u
H

.!
t'S

; 
:-

:li
gh

t, 
O

t\
d

PJ
lU

t 
o

f 
th

e 
lt

m
g:

-:
: 

:-:
w

el
li
n

g 
a

n
d 

p0
tt

·r
·h

ia
<

'· 
o

f 
Y

U
lY

a 
; 

p
d
t
·

c·
h
ia

t~
 

m
u

eo
sa

 
o

f 
n

·t·
ti

cu
lu

m
 a

n
d

 o
t·
~o
pi
l
a~

wa
l 

g
ro

n
\·

c
; 

ac
·u

t<
' 

h
at

·.
m

or
rl

uu
.d

c 
~~
n
t!

'r
it

i:
-:
 w

it
h

 l
ll

ll
llt

'l'O
ll-

" 
~
m
a
l
l
 

IJ
('t

t•t
•h

in
 

JH
II

C
O

H
S 

H
lC

lH
I>

ra
ii

C
 

in
t
e

:-:
tj
n
r~
; 

p
et

P
ch

ia
 

l1
la

d<
lP

r 
a

n
d

 :
:.k

in
 i

ll 
Y

ie
in

it
y

 n
f 

JH
(ll

ll
­

m
:w

 
a

11
1l 

jo
in

t:-
:: 

o
~
>
d
e
m
a
 

o
f 

:-;u
lw

u
ti

s 
o

f 
Y

t·
n

tr
a
l 

<I
S

}H
T

t 

n
~r
\'
 ir

·a
 I 

rt'
,!.

!i
on

 

E
x

tl•
Jl

:-
:.h

·t
·o

tt
k

tt
la

 s
u

ll
('t

Jt
i:-

;. 
p

l'
ri

­
tl

'<l
t'

ll
(·

;d
 

H
ll

d
 

]w
ri

u
t·

sv
p!

li
lg

t•
a
l 

('O
II

n
t.•c

·1 
iY

P 
ti

:-:.:
-:u

t·s
: 

o
cd

r1
nn

 
o

f 
lu

n
g

s 
<l

lt
d 

to
ni

.!
IIC

: 
su

h
-

1'
p

il
'a

rt
!i

a
l 

a
n

d
 

t·n
dO

C
":

Il
'd

ia
l 

ht
H

'I
!l

n
rr

h
a
g

t·
s,

 
t•

x
c·o

ri
a
ti

o
n

s 
Y

ag
in

a 
a
n

d
 n

o
s1

ri
b

; 
l
t
w
al

i
s

t~
d
 

h
y

(w
fH

t'l
ll

ia
 r

tt
ll

lt
'l

l,
 r

d
ic

·u
ltt

11
1 

a
n

d
 

O
ll

li
li

'U
il

l.
 
pt
'h

·{
'l

li
:u

~ 
a
h

u
­

m
a:

-:
tt

ll
i 

a
u

d 
s1

1w
ll

 
il

lt
l'

st
itH

·s
 

0
P

d
t'

m
a
 o

f 
th

t·
 :-:

.H
il(

'n
ti

s.
 :.

:.n
hf

'p
i­

c·a
rd

ia
l 

a
n

d 
:-:

u
lw

tu
!o

t·:
Jr

d
i:

tl
 

h
<

tt
'll

lO
l'l

'h
llJ

.!
:I

'S
; 

sl
ig

h
t 

tW
· 

<
l(

'J
ll<

l 
o

f 
th

t'
 I

U
H

j.!
S,

 o
t•
ti
l~
ll
li

l 
o

t' 
JH

'r
it

n.
tt"

hf
'a

l.
 

ti
:-o!

"l\
1'

1',
 

la
r:n

n
: 

a
n

d
 

to
H

g
w

•
: 

p
d
c

·~
·h
hu
· 

n
~
n

­
tr

a
l 

a
:"

p
t•(

·t 
u

l' 
t(

!I
IJ

:!
lH
~:
 

rw
tlP

-m
n 

o
f 

li
p

s 
w

it
l1

 J
>
d
t~
rh
ia
r 

o
n

 t
.lJ

f' 
m

uc
·o

ns
 l

ll
l'l

ll
h

ra
n

r.
: 

h
;u

·m
c,

r·
 

r
h
n
g
t

·~
 

pa
p

il
la

e 
o

f 
n

m
le

J
l,

 
rd

i­
t'

ll
ll

lm
 <

ll
ld

 t
ll

ll
<

.l
:o

'll
ll

l
; 

JO
\'

td
i.•

W
!i

 
h
y
p
l

~r
at

·J
ui

a 
p

y
lo

ru
s 

.!'
\ 0

 
li

H
Lt

P
ri

aJ
. 

t{
'u

J
it

f/
le

: 
J
il
~n
: 

a
n

d 
t.
hc

~r
t·
 

h
il

t:
­

Hl
or

rl
!a
~w

:-:. 
in

to
 t

it<
' 

ru
ri

u
n

l 
u

f 
th

e 
p

ap
il

la
e 

J
fy

oc
a

rd
iu

m
: 

!\
Iu

lt
 ip

lt
· 

h
;w

m
o

r·
 

r
h

a.
gt

•:-
; 

n
o

t 
fr

eq
w

·n
t 

a
n

d
 

n
u

t 
11

o
t 

l'.
x

k
n

::
d

y
n

, 
in

 
p

la
cf

's
 

1.1
:-i

­
:.:.

od
a
k

d
 w

it
h

 i
ul

11
tr

a
t.i

on
 

w
it

h
 

II
 t'

ll1
' l'

l 1
p

ll
i t

c~
s.

 
A

ll
 o

th
e
r 

o
rg

t1
11

S 
ex

a
m

in
ed

 
sh

o
w

 
11

0 
~
p
ec
if
lf
' 

eh
an

g
<'

s.
 

R
w

1U
'1

t
: 
M

u
s
t
u
l
a
t
u
r

t~ 
sh

o
,\

s 
m

u
l­

l 
j p

Jc
 

JJ
<l
t'
Jl
lf

JI
'J
'h

UJ
,!

I'
~.

 
01

'1
ll'

r 
o

rg
a

n
s 

:-:
.h

ow
 

11
0

 
~
pc

•c
it
lc
 

l'
h

at
lg

es
. 

,..._'
p

lt
'I'

H
, 
1.
-i
di

i(
'?J

~>
, 
li
n

·r
, 

m
w

w
rtr

rl
ir

rm
 

sh
o

w
 n

o 
:-;

pn
('

il
ie

 t
·.h
a
n~

.w
s

. 
/:

/1
11

11
'1

1
: 

!"
it

ll
lH

' 
o

f 
ti

H
~ 

p
a
p

il
l:

w
 

:.:.h
o

w
 

fa
ir

ly
 

rh
o

m
tt

a
is

t.i
c 

l'
hl
ll

l~f
t'!

-i,
 ,

·i
z .

. ·
.,

 h
;t

ll
o

o
n

in
g

"
 o

f 
t.
Ju
~ 

st
.r

at
it

i1
:d

 
•~
pi

tl
wl
ia
l 

er
.ll

:.;
, 

t't
H

T
I'S

))
O

JH
ii

ll
g 

H
l<

)T
('

 
0

1
' 

J(
':-

;:;
 

w
it

h 
st

ra
tu

m
 

gr
an

ul
o:

.:
.t

lt
ll

 ;
 

t
i
d
~
 

''
 !

Ja
ll

o
o

n
iu

g
"
 

i~
 

l'
h
a
r­

n
d

,e
J'i!

->
cd

 
h.

'· 
la

rg
e 

:-
;p

lw
ri

('
al

 
<~

PP
''

<ll
'i:

ll
lf

'<
' 

o
f 

tl
ir

 
t•

p
it

h
t•

li
a

l 
('\

'l
is

, 
R

o
m

P 
o

[ 
t.l

w
m

 
~
l
i
o
w
i1
1g
 

th
C

' 
p
rr

~t
·l

lt
('

 o
f 

a 
ti
la
nw
u
to
u
s~

 
li

k
e 
m

at
t~
ri

al
 

o
r 

a 
li

gl
lt

 
p

in
k 

ro
lo

n
r 

w
it

h
 

ro
:-:

in
: 

in
 o

tl
u

•r
:; 

th
is

 
m
a
tt

~r
ia

l 
is

 
In
On
~ 

co
m

pa
c·

t. 
<

ll
lt

'l 
]H

il
ll

O
j.

!t
'O

tl
ll

$
; 

il
l 

ti
le

 
ll

la
jo

ri
ty

 
o

f 
at
fc
d

t~
d 

t:
d

b
 t

lw
re

 
b 

lo
~s

 o
f 

!l
ll{

'le
i,

 i
11

 p
la

ce
s 

th
r:

-;
c 

Pn
la

rg
cd

 
ce

ll
:-:. 

sh
o

w
 i

n
fl

lt
ra

ti
o

n 
w

it
h 
H
e
u
tr
o
pl
li
ll

·~
. 

i11
 ~

o
m
c
·
 
ti

le
 

('.O
ll

to
u

r 
o

f 
th

e 
(:d

l:-:
. 

:-;
ti

ll
 

w
t•.
}l

 
d

r.f
il

w
d

. 
E

x
rq

lt
 

fo
r 

h
at

'm
o

r·
 

r
l
m
g

(~
~ 

in
 

th
e 

v
a

pi
ll

ac
 

o
f 

th
e 

•·
or

iu
m

 
it

-
i"

 
l'<

'II
W

I'
k

a
h

h
>

 
h

o
w

 
In

~(
~ 

it
. 

ii-;
 

o
f 

an
y

 
in

ti
l­

tr
at

h
·c

 
t:

h
il

ll
l:

!P
g

. 

'-<
 

!;:
' 
~
 

>-<
 :::: 9 ~
 

;,
 

~
 

~
 
~
 

~
.
 

0 ('
) ;;-;
 

>
 

'7
. :::::
 

'-<
 

;J
 

q "" ~ :...
 

·~
 



OCCURHENCE AXD IDEXTIFIL\'1'101\ OF ULrETONG1.~E 11\ C.~TTLE. 

APPENDIX C. 

(1) ExTlL\CTS FRO.\{ n EPOllTS BY V ET imi::---All Y 0FFIC El1 S o::--- THJ·: Occc UHEXCE OF 
THIS JlJ ,l -ETOXG1' E l X ( ',\TTJ,J·:. 

Non: : That tl:e n•te r inary officers 'n're d ea iing with bludongue in eattle . 
is based upon t he d escriptions given in field reports. Xo aetiol ogieal 
diagnosis is given in ti< C'se r e p m·ts, and app:ll'<"> ntl~· thP disea~e wa s 110 rccog~ 
nisecl as blnetongne . In som~e insta ll<:t•s the d <·scri ptions ar~e not sufli<- it•ld.ly 
detaile d , and tlw condnsion of the ~existence of hltwtonguo is not d efin ite . 
Tt should lw renl<'mhered that an itn~estigat i on of th<'se outhn•a ks was pr i­
marily llll(ll' rtalwn to t' ;>;:t·iltde foot a nd tnouth di sl':I~P and not to asc,;r t a in 
the n atur<l ol' tlu• dis.•;~se. 

-------=========================~=-~-======~ 

Date and Loea.lity. Hcport l1y. Extract in Fidd R rportl' . 

~+.2.33. \ 'Iakfont.ein, Xigel, T . .Addu.ar .. . . .. ... " I ox. X <'<Tosis on till' dent-al pa.d." 
Tv!. 

23.2.33, Paanlefontein, Heidel- D. G. Steyn. 
berg, Tvl. 

27 .2.33, Klipriver, Ladysmith, ,J. H.. Frean ........ 
Natal 

:Z~. :Z. 33. Trumpf'tcrs 
Jfafcking 

3. 3. :33, Toll'nla11ds. Ktandl'l'ton. 
Tvl. 

l6.:L 33. G. 3.:l3, 9.3.33, dif­
ferent. farms in M1deking and 
M~trico distriets 

5.3.3:3, Oudehoutsdmai, \-olks-1 
rust. 

.] . G. HPkker ..... . . 

X. C. Starke . ..... . 

J. Dickson and ,J. G. 
Williams 

498 

" I o:r. Animal Ji ,;t les.' . :Jlucopurulent dis­
eharg<' from 1-hc uo:;e. Ulceration of 
interdigital spa<'e. Extensi\re uleerat.ion 
of mucous m emhnuw of upper and loll'er 
li ps. gums a nd dPntal pad ." 

" 1 coif. S;d i,·atioll a.tHl stitr gaiL Hrna\1 
ulcer's on upper gum. Dip1 hPrilic· <l<>po,;i t 
n .•ntra.l ~ urf<.H·c· of tlH· tongta·.'· 

"('o/l·r•.; (the· num llC'r affPctP<l not ,;tat<·d ). 
Th<> en.IYt·s ,..; how pf'culiar l<'sionr-; on 1-h<"' 
<lent:d pad. Tlll'"C ll'sions ar<' <'phenH· ral 
and '" rapidly as t he.' · a.pppa.r t-hey dis­
a.pp<'a.r. lc•a,rinJ.! a s llHLll (.'ircu la.r k s ion 
\\·ithout uil'cration . These small lesions 
are multip1<' and <:los,. t ogeLhcr. " 

.. 1 Cllll'. kuperfi,. inl d iffu,;p uec rosiA on 
muz;de. inside of nostrils, dl•ntal pad and 
g ingiY;L Hy peraen1ia of the• tongue . 
Teats all sore. Calf of cow norma.!. Tem­
perat ure ,-aried at different examinations 
106' t.o 101 ·· Later mar k<·rl skin lesions 
'levcloped." 

" XwniJI'r of rrda.< .. the· <'Ondit ion noted in 
these' caln·s i8 t·eferrl'tl to It S a " diph­
theritil' stomatit is . ' ' 

" 2 caf//1~ 'l (:-;e:x not gi\-('11). 
·· Two anin1ab :-; howcd neC'rntic k:-:ion :-; in 

t he mouths. In Oil<' anim~tl t he tongue 
wa:-: protruding about X inchc·~. The o rgan 
was h!ui,;h di,;c·oloun·cl and was swollen 
and firm. Kmall nel' rotie foei W<'W also 
e ,·idC'nt on tlw und<·r s nrfacl' of thl." 
tongt~n . There " ·ere· abo ot.her cattle on 
t he farm nffeC'tPcl wit h stiffsickucss. hut 
apart from the stiffn""" nothing abnormal 
and no mouth lPsions wen• prPscnt." 



.J. G. DEJU{ER, G. V. D. W. DE KOCK, AND J. ll. Ql_TJNLAN. 

Date and Locality. Report by .. 

12.3.33, Blinkpoort, Heidelberg J'. B. Quinlan ..... . 

14.3.33, Vlakplaas, Germiston, J. B. Quinlan .. ... . 
Tvl. 

E xtract in Field Reports. 

"One cow. Animal in extremis. ~ecrosis 
vent;:al aspect of t ongue and on the dental 
pad. 

"One heifer. Superficial ulceration of the 
upper and lower lips and superficial 
ulceration on the ventral aspect of the 
tongue. In the region of the fetl ocks the 
skin felt hot and was very red. The 
interdigital space showed epithelial ex­
coriation. '' 

14 .3.3:!, Ha rtlam, Reitz, O.l".S. I;. C. Wessels..... . "One ox. Profuse salivation and muco­
purulent discharge fr om nosh ils. Several 
abrasions on t.he mucosa of the rlent al 
pad, lips and undcrface of t he tor.gitc. 
The lo1ver lip was also slight ly swollen. 
Some of the papillae also showed hyper­
aemia and were swollen. On examination 
of the nasal cavi ties there were two small 
ulcers on the septum nasi." 

17.3. 33, Poortjiesfontein, Stan­
dorton, Tv!. 

18. 3 . 33, Kromdraai, Stander­
ton, Tvl. 

14.3 .33, Welgezegend, Stander­
ton, Tvl. 

J. G. Bekker ..... . . 

.J. G. Bekker .. .... . 

.J. B. Quinlan and J'. 
G. Bekker 

499 

"Two milch cows. Temperatures 103 · 5 and 
104·5°. Necrosis on the dental pad, upper 
and lower lips and underneath the tongue. 
Distinct swelling of the lower portions of 
t he limbs and ,·edness on the plantar 
aspect of the digits. The teats we re sore 
and an exudative inflamation of the skin 
of the flanks noted." 

" One milch cow. This animal was fre­
quently examined and showed necrosis of 
lips, gums and ventral aspect of tongue. 
Teats sore. Later extensive skin lesions 
developed." 

"3 cows. Temperat ures 103, 104, and 104· 5 
Necrosis dental pad, upper and lower 
lips, muzzle and behind incisor teeth. In 
one case the tongue was protruding <tud 
swollen. On the ventral aspect of apex 
the mucosa appears raw and very red. 
The tongue of another beast also severely 
affected and a large deep sea ted necrotic 
lesion on lateral aspect in the region of the 
body of this organ. The lower portions 
of the limbs in a ll cases appeared swollen 
and the surface of the skin in the inter­
digital spaces appeared moist ant! ex­
coriated. All the udders were affected, 
especially the teats, which were red and 
covered with t hin crusts." 

N ote.-A fuller description of these cases 
is given in Appendix " A." 



OCC"CRRENCE Al\D IDENTJFlCATION OF BLUETONGUE JK CATTLE. 

Date and Locality. 

19 .3. 33, Rooikop, Germiston, 
Tv!. 

20.3.33, Ascent, Vrcde, O.F.S. 

Report by. 

P. S. Snyman ..... . 

J. B. Quinlan and J. 
G. Bekker 

Extracts in Field Reports. 

" l ox. Jl\ecrosis lips, dental pad, etc." 

" l ox. Swelling in the region of fetlocks. 
Necrosis of anterior aspect of dental pad 
and borders of lips." 

Tv!. 
27.3.33, Verblyden,Standerton, I J. G. l3ekker ...... . " 1 heijeT. Temperature 106°. Necrosis 

dental pad and lips. The papillae on 
lips swollen and tips yellow in colour 
(necrosis), bases red. Feet swollen and 
an anterior aspect of interdigital spaces 
triangular areas, which are covered with 
dark brown scabs and underneath a raw 
granulating surface. Distinct ' break ' a t 
the coronets." 

I 

29.3.33, Mietjiesfontein and G. de Kock .. . .... . 
Rietvlei, in the Koedoesrand, 
N.Tvl. 

1.4.33, Swartland, JII.Tvl...... P . S. Snyman ... .. . 

Describes a condition seen in cattle and he 
refers to it in the following way : "Cattle 
were seen showing a disease condition 
resembling three-day stiffsickness. In two 
cases I was struck with the swelling and 
redness of the tongues." 

Describes a cattle disease on this farm as 
follows : "The lesions in the mouth begin 
as a small swelling in the form of a pimple. 
Necrosis of the mucosa in t he region of the 
swelling soon takes place and enlarges 
rapidly. This is seen especially on the 
ventral aspect of the tongue. No lesions 
were observed in the interdigi tal spaces, 
but lesions were present on the anterior 
aspects of the coronets. These showed a 
tendency to spread to the plantar aspects. 
One case was encountered with lesions of 
the skin of the udder and flanks. The 
epidermis was red and could easily be 
removed leaving a moist surface." 

(2) GENRHAL REPOHTS OK THIS Drs~;ASE. 

The following inter esting and valuable information on this disease of cattle 
has come to our notice : -

M1·. F. A. Verney, Principal Veterinary Officer, Basutoland, in his annual 
report of the year 1932, states : -

" In the autumn a cattle d1sease occurred that simu lated very closely 
all t he symptoms of foot and mouth disease, and had I not observed this 
disease 16 years ago, I should have been genuine ly alarmed. The d isease 
is indicated by an ulcerative stomatitis, loss of appetite, rise in body tem­
perature, usually associated with a stiff gait and swollen fetlocks, occa­
sionally with n ecrotic sores in the interdigital space. The disease usually 
breaks out in individuals in a herd, and shows no evidence of being 
infective and all my effmts to infect other cattle with saliva proved fut ile, 
and it is this factor that makes one definitely to decide a.gainst the dreaded 
contagious foot and mouth disease." 
wh. B. J. Bru-mmer, Government Veterinary Officer, O.F.S ., in a report 

m 1\farch, 1933, stat es :-
" I have seen sporadic cases of t his disease in various parts of the 

Free State. Generally only one or two cases oceur on a farm . . 
The most common lesions seen are: an acute dermatitis of the skin around 
the mouth. The skin is just inflamed, t hen gets dry and hard and forms 
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cracks all along the om·del·s of the li ps. 'l'he muzzle oecomes dry and 
painful, and the animal will oflen lick this part with the tongue. A burn­
ing sensation must be present, as the animal often shakes its head and 
even becomes vicious in the acute stages. Later t he superficial layers of 
the skin peel off. In severe cases, the mucous membrane of the ma.uth is 
also inilamed and red . This may pass off w ithout any further lesions, 
b u t usually lesions resembling that of bluetongue -in sheep develop. These 
arc of a diffuse nature and are mostly fo-rmed on t he clentn I pad, along 
the bonlers of the lips and sometimes under the tongue. The mucosa of 
the nostrils is also gener ally inflamed, very sensitive, and easily bleeds. 

"In most cases au acute laminitis is present in all four feet, accom­
panied by a redness of the skin along the coronets and a swelling of the 
lower pMts of the legs. The swelling is most noticeable around the 
fetlock joint and may extend up to the knees and hocks, but I have never 
seen any sores formed (unless of a traumaoic nature) along the coronets 
and between the claws. 

"In fatal cases death occu t·s early in the acute stages before the 
lesions become properly de,•eloped. Once the skin lesions arc noticeable, 
the animal is mnally past t he danger point. Generally a slight gastro­
enteritis is also present. 'l'he disease occurs very sporadically and leaves 
little opportunity for further investigation." 

i\fr. Drurnuter suspected n poisonous plant as a possible cause of this 
disease. 

Jfr. 0. C. n 'essels, Government Veterinary Officer, Bloemfontein, in n. 
general report on this disease , states that during April and March, 1933, 
uumcrous outb.reaks of this d1sease occm-red in various parts oJ the Free 
State. He mentions that when one of these cases occurred, all the neighbour­
ing farmet·s we1·e greatly perlttrbed since they suspected foot and moulh 
rli~ease. 

1Jf1-. S. R.~ynolds (farmer) , Zandbaken, Val, Htanderton, in a letter d~tted 
HJth March , 1933, to the Director of Veterinary Services, referred to the 
disease as follows :-

"I find that the diseaRo is to a. ccrtn.in extent seasonal, and mostly, 
if no t always, only not iced during March and April. It bears many 
similari ties to bluetongue of sheep am] being mo~t acute-as with most 
other South African diseases-in cattle imported from J<:urope. The 
affected cn.ttle run a high t-emperature with complete or partial loss of use 
of the tongue. The tong ue often going dark blue in co lour wiLh inflam­
mation and eruption of Rkin around and under the tongue and lips. The 
feet are tender a11d sore and t he animals move stiffly; in other cases, no 
feet disturbances are noted. In more acute cases- as it varies , of course, 
in intensity-new hoofR would grow through and repl:lce ·the old <mes . 
The disease lasts a few days and Lhen recovery would be rapid. " 

In a letter, dated 19th March, 1933, to the Director of V etcrinary 
Services, 1Hr. J!Tmitaue (farmer), of Vaalbftnk, Standerton, descri bes a condi­
tion encountered in 1931 in two of his cattle (a year-old-bu"ll a.nd a Lwo-yenr-old 
heifer) in the following way: -

"Bot h cases were very similar and started with high temperatures 
within a day of each other. The animals were very stiff and lame; in 
fact, a few days later they could hardly stand. The lower portions of the 
limbs were sore and swollen, but no open sores were Sf'en. Two o1· three 
days later the tongues became very swo.llen aud pinkish blue in colour. 
They seemed quite paralysed and hung out of the mouths. A hard scale 
formed over the upper lips and nostrils. This scale gr adually became loose 
and fell off in one piece as lhe animals got better. 

" The affected t:attle could noL eat for some time, but appeared to he 
hungry and were fed with slices of mangel~ and pumpkins, which were 
placed 011 the back of the tongues. 

"As the condition improved the animals hegan feeding again, but 
were stiff fo1· some eonsiderable time. 

" The heifer was turned o ut to graze as soon as she could walk. 'l.'he 
young bull wa~ left in with m:v other bulls, and I uoticed sometime after­
wards that all hi~ hoofs were very long and found that new ones; were 
growing. Some time later the old hoofs fell off. " 
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CHART 11. 
Shee p 37078, Expt. 9. Acute r eaction. NoTE: Very high temr•erature 

and colla pse. 
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CHART III. 
Sheep 37452, E xpt. 2. Aeute r eact ion . NOTE: I ntermittent nature of 

temperature. 
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CHART IV. 
Sheep 37678, Expt. 7 (b) . Acute r eaction. N OTE : Long duration of 

temperature. 
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CHART v. 
Sheep 37679, Expt. 2. Subacute reaction. NoTE: Short duration of 

temperature reaction (ephemeral) . 
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CHART VI. 
Sheep 37174, Expt. 6. NoTE: Slight elevation temperatur e (a febrile 

reaction), but distinct development of lesions. 
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CHART VII. 
Calf l , E xpt. l (a). 
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CHART VIII. 
Ca lf 3, E xpt. l (a). ·'· .. · ... . 
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CHART IX. 
Calf 10, Expt. 1 (b). 
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,;CHART X . 
Calf 5201, Expt. 10 (d).·'. ·NOTE': T.emper athre r ecorded once daily, 

i .e. at 9 a.m. 
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CHAHT XI. 

Calf 5257, Expt. 10 (d). NoTE: Temperature recorded once daily, 
i.e. 9 a.m. 
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