
G. DE I\OCJi:, C. J. VAN HEEHDEN, R. DU TOIT, AND W. 0. NEITZ . 

In view of the fact of the periodic occurrences of East Coast fever 
(as long as five years and more) on certain farms and in certain areas 
[Spitzkop (Sabie), Tours (Letaba)], it is strongly urged tbat no 
opportunity be lost of immediately applying the slaughter out policy 
in every case "·here East Coast fever has been diagnos·ed. 

CONCLUSIONS. 

1. It would appear that in East Coast jeve1· m·eas in :South 
Africa, the appearance of Koch's bodies in organ ~mears in a large 
pucentage of single deaths must be attributed to T. m.ntans. 

2. U nde1· certain conditions T. mutans in non-East Coast fever 
areas may assume the pathological picture of T. par·va from which it 
('annot be differentiated. It is, however, believed that under natural 
conditions in South Africa this seldom occurs. 1'. pm·va on the other 
hand causes mortality direct without the operation of other agenc·ies 
without which 1'. nwtans remains a hm·mless parasite . 

3. Acute theileriasis in South Africa (T. parw and T. mvtm1s) 
under certain conditions is nssociated with fairly characteristie 
changes in the lymphoid system particularly as revealed in the spleeu 
a.ndlymph glands . The pathogenesis of this is at the present moment 
not yet understood. 

4. Although the Koch':; bodies ofT. m.1ttans, after splenectomy, 
is of the nature of a " relapse ", yet at the present moment it is not 
possible to state whether the greater majority . of cases is of such a 
nature, or a re-infection, probably with a different strain. If it is 
of the nature of a 1 elapse, then the pathogenesis of the variom; 
agencies that can bring this about is not yet understood. 

5. The present Ea,;t Coast fever policy, with the full co-operation 
of the farming community should be persisted in to eradicate the 
disease in South Africa, and every endeavour should be made to 
carry out the slaughter out policy where East Coast fever has been 
diagnosed. 
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C'. J. VAK HEERDEK, H. Dl: TOI'f, AND ·w. 0. NEITZ. 

APPENDIX II. 

PATHOLOGY. - TzAKEE.N ExPOSURE ExPERIMENTS. 

ln the description of the pathological and haematological findings in the 
various experiments ca rried out only t-hose aspects will be stressed in which 
abnormal and specific c:hanges were obserYed. .A more detailed cytological 
study of some of the lesions observed , especially in r espect of the lymphocytic 
proliferations in the various organs, the changes in respect of the lymphoid 
tissue in various parts of the body, the peculiar lesions observed in the spleen, 
the significance of the cytological studies observed in the smears and organs, 
etc:., 11·ill be left for a later discussion. 

The patllolog_v of the Yarious cases in experiment "·ill be dealt with 
according to th e exper iments carried out . 

.A. 'fzANEEN ExPERIMENT, 1934. 

C. !!829. Specimen No. 14991. 

l:'athological Anotomy.-Ears markedly affected as a result of tick infes­
tation; ana emia; urine normal. 

Etio/ogy.-Sequel piroplasmosis. 

HMtology.-Liver: columns of liver ct: lls slightly di storcled but stain fairly 
well; no eYidence of lymphoid hyperplasia; bile stasis around the central vein 
prominent; neutrophiles frequent in the intralobular capillaries. Kidne~· : no 
lymphoid hyperplasia observed. Spleen: large amount of blood in th e red 
pulpa , encroaching on the lymphoid tissue. Lymph glands: no· specific changes 
observed in connection with the distribution of the lymphoid tissue. 

Examination of smean. - Blood: 1'. bigem. rare; slight anisocytosis. 
Smears from spleen, liver, kidney: anisocytosis. Suprascapular, mediastinal, 
periportal lymph glr,nds: besides above , P. bigem. rare and '.I'. nmtans rare 
lind sl ight anisocytosis , no Koch 's bodies observed. 

C. 4830 . Specimen No. 14934. 

Killed at 'l'zaneen for post-mortem. 

Pathological Anatomy.-Anaemia; haemoglobinuria; sma ll g reyish focus, 
about 2 mm. in dtameter on the surface of the kidney ; parapharyngeal lymph 
gland swollen and oedema to us; sub-parotid lymph gland swollen and oedema­
tons, and in one of the latter a small localised suppuration identified; ex­
ternal ears haemonhages, suppuration, necrosis and partial gangrene, with 
portions sloughing off. Spleen: slightly swollen and pulpa somewhat gran ­
ular and dry; slight serous atrop h? of the adipose tissue; no evidence of 
icterus; apical lobe of left lung localised , hepatisation anrl necrosis , about 
1 inch in diameter. 

Etiology.-Piroplasmosis. 

Histoloay.-Liver: no lymphoid hyperplasia; a fair number of neutro­
philes in the periphery of the lobul e and in the intralobular cap illaries; liver 
cells stain fairly well. Kidneys: no lymphoid hyperplasia. Lymph glands: 
in places neutrophiles not infrequent; there is evidence of a reduction of 
the lymphocytic cells in respect of the follicles although these are not prom­
inently present. Spleen: in places clusters of neutrophiles, " ·here they form 
sma ll foci outside the white pulpa. 

}IJxam·ination of SmeaTs.-Blood: P. l·igeut. not infrequent; anisocytosis. 
Kidney and spleen: similar changes observed except in the spleen T. mutans 
found ,·ery rare. 
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BOVINE THI~IJ,ERLI.SIS IN S. ,\.FRICA. 

0. 4849. Specimen No. 15023. 

Pathological Anatomy.-Slight hydrothorax and slight hydropericardium ; 
several opaque foci in the liver ; haemoglobinuria. 

Etiology. - Piroplasmosis. 

H istology.-Liver: e ncapsulated abscess; no lymphoid hyperplasia ; fairly 
extensive bile stas is around the central vein. Kidneys: no lymphoid hyper­
p lasia. Splee n : large amount of blood in the r ed pu lpa. 

Exatnination of smcan.-Blood: P. big em . fairiy frequent; T. rn1dans 
rare. ln spleen a nd mesentenc, subparotid, periportal, supra-scapular, prec· 
rural , mediUstinal lymph glands, liver and kidney, besides above parasites 
mentioned no Koch's bodies observed. 

C. 4936.. Specimen No. 14977. 

Pathological Anatomy.-Sub-parotirl lymph glan d very much enlarged with 
necrosis; anaemia; hyd rothorax and hydroperica rdium ; pigmentation liver; 
urine normal colour. 

J;Jtiology.-Piroplasmosis. 

H istology. - Liver: no hyperplasia but ext ensive bile stasis . Kidney : no 
hyperplasia . Lungs and myocard : no specific changes. Spleen : large amount 
of blood in the r ed pulpa. Lymph glands: lymphoid follicles not prominent. 

Examination of srnears. - Blood: P. bigem. an d T. 1mdans rare ; baso­
philia; polychromasia ; anisocytosis; J 'olly Bodies. Kidney, liver , spleen, peri­
portal, inguinal , supra -scapular, precrural, sub-parotid and mediastinal lymph 
glands, besides the above parasites showed no Koch 's bodies. 

0. 4957. Specimen No. 1504. 

Pathological A.natomy.-Slight swelling of the precrural and supra-sca­
pular lymph g lands. 

Etiology.-Piroplasmosis. 

Histology. - Liver : increase in leucocyt es in the periphe1·y; large numbers 
of neutrophiles in the intralobular capillaries; no lymphoid hyperplasia. 
Kidney : no lymphoid hyperplasia. Lung and myocard: no specific changes. 
J_,ymph gland : in some of th e secondary follicles ther e are remains of karyorr­
hexis. Spleen: a good deal of blood in the red pulpa; in places neutrophil es 
a re frequent. 

Examina t ion of smeaTs.- Blood: T. rnutans ver y rare, P. bigem . rare; 
large number of neutrophiles present. Spleen, liver , mesenteric, supra-scap­
ular , precrural , sub-parotid, and periportal lymph glands, besides above para­
sites no Koch's bodies. 

N .B.-Smea r from the kidney ~hows P . bigem. frequent . 

C. 4967. Specimen No. 14960. 

l'athulogi cal Anatomy.-Anaemia; urine norm a l ; hyp<~raemia and oedema 
of the lungs. 

Etiology. - Sequel p iroplasmosis. 

Histology.-Liver : a good deal of blood in the intra-lobular capillaries 
amongst which a number of leucocytes can be identified; proliferation ev i­
denced in the periphery with the presence of a fa ir number of lymphocytes, 
not of the n ature of lymphoid hyperplasia ; bile stasis fairly prominent. 
Kidneys: no lymphoid hyperplasia. Spleen : large amount of blood in the 
r ed pulpa; lymphoid tiss ue prominent. Lymph gland: lymphoid tissue not 
prominent; blood vessels distended. 
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Examination uf sme-ars.-Blood: P. big em. rare; putrefactive bacteria.; 
slight anisocytosis. Precrura.l , and supra-scapular lymph glands and spleen 
no evidence of Koch 's bodies. 

C. 4980. Specimen No. 14933. 

Pathological Anatomy.-Ma.rked general anaemia; slight icterus; a mod­
erate amount of swell ing of t he splee n; oedema and swelling of a number 
of lymphatic glands, especially the pre-scapular and sub-parotid; slight serous 
atrophy of the adipose tissue; slight ~welling and icterus of the liver; 
haemoglobinaemia and haemoglobinuria ; pigmentation of the kidneys. 

Numerous brown ticks in the ears, with ~light haemorrhages. 

Etiolugy.-Piroplasmosis. 

Histology. -Liver: leucocytes prominent in the periphery; nothing of the 
nature of a. hyperplasia; bile stasis prominent besides bile pigmentation in 
the liver as well. Kidneys : no lymphoid hyperplasia. Spleen: a good deal 
of blood in the red pulpa with clusters of neutrophiles in places. Myocar­
dium: nothing unusual. Lymph glands: the lymphoid tissue fairly prom­
inent ; in some of them a fair number of ne utrophiles present. 

Examinat-ion of .<rnears.-Spleen: P. bigem. not infrequent ; lymphocytes 
with granules observed; slight anisocytosis and polychromasia ; 1'. mutans rare . 
Sub-parotid lymphatic glaud: many bacteria present in the smear. Para­
parapharyngeal lymphatic gland: P. bigem. not infrequent. 

C. 4985. Specimen No. 15038. 

Pathological .'LnatoriL'y.--Slight post mortem changes; emaciation ; cachexia; 
anaemia; petechiae and ecchymoses epi- and myocardium; swelling and oedema 
of the lymph glands; sn-elling of the liver with degenerati\·e changes; slight 
haemonchosis and the presence of sand in t-he abomasum; a slight acute 
catarrhal enteritis; hydrop eric-ardium. 

Et1o1ogy.-Probably sequel piroplasmosis. 

Histology. - Liver: s light hyperaemia and leucostasis in the periphery and 
111 the intra-lobular capillaries; slight fatty changes around the periphery; 
no lymphoid hyperplasia. Kidneys: no lymphoid hyperplasia. Spleen: in 
places neutrophiles are promment. Lymph glands: in places neutrophiles 
are prominent. Lungs: no specific changes. 

l<Jxamination of s1nean_-Blood: P. big em. rare ; slight anisocytosis; baso­
philia; neutrophiles frequent . The lymphati c gland smear unsatisfactory but 
no Koch's bodies identified. 

C. 4986. Specimen No. 15057. 

Pathological .4natomy.-General anaemia and cachexia; oedema and swel­
ling of the majority of the lymphatic glands; hyperaemia and swelling of 
the liver and kidneys; slight tumor splenis; fairly extensive oedema of the 
lungs ; localised hepa.tisation with multiple necrosis and gangrene, both lungs ; 
slight acute muco-catarrhal enteritis; few monezia in small intestines ; para­
sitic nodules parapharyngeal and supra-mammar~' lymph glands. 

Etiology.-Heartwater, complicated with piroplasmosis. 

Histology.-Liver: columns and liver cells somewhat distorted but stain 
fairly well; no evidence of lymphoid hyperplasia; bile stasis prominent a round 
the central vein; neutrophil es frequent in the intra-lobular capillaries. 
Kidney: no lymphoid hyperplasia. Spleen : large amount of blood in the 
red pulpa. Lymph glands: no specivc changes. 

Examination of smean.-Intima smears: Rickettsia ruminantium very 
rare, P. bigem. rare. Blood: slight ani socytosis; T. mutans very r a re; no 
Koch's bodies seen in spleen and prescapular lymph glands. 
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C. 5502. Specimen No. 4961. 

l:'ntholorrical .-lna.tom.y.-Anaemia; haemoglobinuria; s11·e!Jing of the ma· 
jority of lymphatic glands; s li ght t umor splenis. 

Etiology.-Seque1 piroplasmosis. 

H istology.- Liver: nec rosis around the central veins; bile stasis prom­
ine:nt on the periphery of this necrosis; no lymphoid hyperplasia. Kidneys: 
no lymph oid hyperplasia; haemosiderosis. Sp leen: multipl e necrotic foci. 

Examination of smeaTS.·-Spleen: sli ght anisocytosis: T. rnutans rare. 
Supra-scapular lymph gland: P. uigem. rare. Sub-paroti d lymph gland: 
1'. bl(Je?n not infrequent; slight anisocytosis . Mediastinal and inguina l lymph 
g la nds: P. biaew not infrequent; slight ani socytosis . In none of these nny 
evidence of Koch ' s bodi es . 

C. 5510. Specimen No. 14978. 

Pathological Anatorny.-Hydrothorax; hydropericardium; urine 111 bladder 
normal. 

Etiology.-Seque1 ( ?). 

Histology. - Liver: a good deal of blood in the intra-lobular capillaries, 
in which lymphocytes are prominent; proliferation of lymphocytes in the peri­
phery but not of the nature of a hyperplasia. Kidneys: no lymphoid hyper­
plasia. Spleen: a good deal of blood in the rod pulpa; lymphoid tissue not 
prominent. Lymph gland: lymphoid tissue not prominent, especially in re· 
spect of the number of nodules. 

Examination of srnears.-Blood: '1'. mutans frequent. Kidn ey, li ver, 
spleen, periportal, inguinal , supra-scapular, precrura.l, sub-parotid and medias­
tinal lymph glands, besides the above no evidence 'Jf Koch's bodies. 

C. 5520. Specirnen No. 14248. 

Pathological A.natomy.-Post mortem changes present; oedema of the sub­
eutis; tumor sp lenis; general anaemia; general icterus; haemoglobinaemia ; 
haemoglobinuria; hyperaemia. and oedema of the lungs. 

JiJtiology .--Piroplasmosis. 

Iiistology.-Liver: bile stasis with biliary cirrhosis; no e,· iclence of lym­
phoid hyperplasia. Kidney: no lymphoid hyperplasia. Spleen: a good deal 
of blood in the reel pulpa. 

Exam,ination of smean.-Biood : P. bi(JP1H. not infrequent: 1'. 111 uta11s 
rnre ; slight anisocytosis. Intima snwnr negntive. Prcscapular lymph gln11d: 
no Koch 's bodies. 

C. 5524. 

See Daily lleport 15739 of 7.5.34 , where in it is stated that this animal 
died suddenly on th~ day the other animals were being trucked at Tzaneen 
to be returned to Pretoria. No post mortem could be mnde and cause of 
death was therefore not ascertained. 

C. 5209, Specimen No. 14935. 

Path oloaical .4.natom !f. - Post mortem changes present ; no sign. of lym­
phoid hyperplasia; moderate amount of swelling of some of the lymphatic 
glands and the sp leen . 

Etiology.-Piroplasmosis. 

Histology.-Liver and kidneys decomposed; no evidence of lymphoid hy­
perplasia . 

80 



G. DE KOl'l,, C. ;r. VAN HEERDEN, R. DU TOIT, AND W. 0. NEITZ. 

Examination of smeal's.-1'. nwtans not infrequent; slight anisocytosis; 
putrefactive bacteria. Spleen and sub-parotid lymph glands: '1'. mutans not 
infrequent; slight anisocytosis; putrefactive bacteria; no evidence of Koch's 
bodies. 

C. 5214. Specimen ?Vo. 1J980. 

Pathologital Anatomy.-Ears badly affected; slight swelling of precrural 
u. IHl supra-scapular lymph glands; slight hydropericardium; urine in bladder 
normal. 

Etiology.--Seq uel piropla>mo~is. 

H ·istolugy.-Liver: no lymphoid hyperplas ia; a number of neutrophiles in 
the intra-lobular cap illaries; li,·er eells stain fairly well. Kidneys: no lym­
phoid hyperplasia . Spleen: clusters of neutrophiles prominent. Lymph 
glands: no specific changes. 

Exami11ation of smean.- Blood: anisocytosis; neutroph iles not infrequent; 
1-'. big em. rare; '1'. mutans very rare; lymphocytes with clusters of granules 
observed. Ihguir;al, supra-scapular, periportal , mediastinal, sub-parotid lymph 
glands , kidney and liver: no evidence of Koch's bodies. 

C. 5224. Specimen No. 14959. 

This animal was extremely wild and could not b8 properly controlled. 
It was therefore destroyed and its blood and tissues were utilized as controls 
for the above studies . 

Pathological .4.natomy.--J.iver: in places the connective tissue in the peri­
phery very prominent, resembling a slight cirrhosis . Leucoeytes prominent 
111 the intra-lobular capi llaries. Kidneys: nothing unusual. 

Etiolooy.-Killed. Too wild. 

Examinatwn of smeaTs.-Blood: periportal lymphatic gland. mediastinal 
lymph gland and spleen : no Koch 's bodies observed. 

0 . 5228. Specimen No. 14993. 

J->athological .4natom.y.-Anaemia; multiple greyish foci 111 the liver. 

Etio/ogy.-Piroplasmosis. 

H istoloy y.-Liver: bile stasis prominent; slight proliferation with the 
presence of lymphocytes in the periphery; bile pigmentation liver cells; slight 
fatty changes around the periphery of the lobule ; lymphocytes prominent in 
intra-lobular capillaries. Kidneys: no evidence of a lymphoid hyperplasia; 
haemosiderosis. Spleen: a large amount of blood in the red pulpa, en .. 
croaching on to the white pulpa. Lymph glands: no specific changes. 

Examination of smears .- Blood: P. lrigem. frequent; '1'. m.1dans rare; 
anisocytosis; basophilia; polychromasia. Live r , spleen, kidney, supra-scap ular , 
precrural, parotid, mediastinal, periportal and inguinal lymphatic glands: no 
Koch's bodies observed. 

C. 5272. Specimen No. 14992. 

lJatholooical !Lnatomy.- MulLiple greyish foci liver; hepatization left lung. 

Etiology.-- Sequel piroplasmosis. 

H istology.- Kidneys and liver: no ev idence of l~· mphoicl hyperpla s ia ; post 
mortem changes present; spleen: a good deal of blood in red pulpa. Myocar­
dium: loca lised fibrosis. Lungs: acute pneumoni a with necrosis , probably 
seqt;e l of dermatitis of external ears, as a result of bad tick infestation. 

Exa.m,inat'ion of smears.-Blood: P. b1gen~ rare; 1'. nmtans very rare. 
Liver, kidney , supra sca pular, precrural , sub-parotid, mediastinal, inguinal 
lymph glands and spleen: no evidence of Koch's bodies. 
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C. 5297. Specimen No. 14994. 

lJathological Anatomy.- Hepatization righ~ lung ; anaemia. 

Etiology.- Piroplasmosis. 

Histology.-Liver and kidney decomposed; no evidence of hyperplasia. 
Spleen: large amou nt of blood in the red pulpa. 

Examination of smean.- Blood: P. IJigem and 1'. nwtans. Spleen, liver, 
kidney, supra-scapular, precrural, sub-parotid , mediastinal , periportal and 
inguinal lymph g lands : no evidence of Koch'~ bodies. 

0. 5370. Specimen No. 14936. 

Pathological Anatomy.-Anaemia; slight. serous atrophy of the adipose 
tissue; slight icterus; bile pigmentation uri'ne. 

Etiology.--Killed for collection of specimens. 

Histology.-Liver: slight proliferation of lymphocytes in the periphery. 
Kidney: associated with the adventitia uf the blood vessels in the medulla; 
there are in two places accumulat ions of lymphocytes; t hi s has been seen in 
other animals in which no lymphoid hyperplasia cou ld be identified in the 
cortex. Spleen: a good deal of blood and neutrophiles observed in the red 
pulpa; lymphoid tissue prominent. Lungs: nothing unusual. 

Exam-ination of smears.- Blood: slight anisocytosis. Mediastinal lymph 
gland and sp leen: no Koch's bodies observed. 

C. 5386. Specimen No. 55022. 

Etiology.-Sequel piroplasmosis. 

Histology.-Liver: increase of lymph ocyt es in the intralobular capillaries. 
Kidney: in the adventitia of the blood vessels there is a proliferation of 
lymphocytes, not of the nature of the true lymphoid hyperplasia. Spleen: 
large amount of blood in the red pulpa . Lymph glands: no specific changes 
seen. 

Examination of smeaTs.- Blood: slight anisocytosis a nd leucocytosis; '1' . 
mutans rare. In spleen, kidney, liver, inguinal gland, sub-parotid, supra­
scapular and precrural lymph glands no Koch 's bodies identified. 

B. 'l'Z .\NEEN EXPEIIIMENT, 1935. 

U. 4872. Speci1nen No. 16151. 

Pathological A natomy.-Bases of the ears swollen ; purulent discharge from 
both external ears; the skin in the region of the base swollen , whereas the 
subcutis in this vicinity is oedematous and sangu inous; necrosis of the fat of 
the sulci of the epicnrd; a purulent necrotic dermatitis externa l ears; haemorr­
hagic suppurative lymphadenitis; enlargement of all the lymph glands; 
necrotic foci lungs; tumor splenis; enlargement of the liver; multiple ulcers 
abomasum; localised fibrinous pleuritis. 

Etioloyy. - Killed in extremis. Sequeal T. mutans and badly affected ears 
result of heavy tick infestation. 

Histology.-- Liver: sl ight accumulation of lymphocytes around the vessels 
of the periphery; lymphocytes and neutrophiles not infrequent in t'he intra­
lobular capi ll aries evidence of hyalin droplet degeneration in some of the 
liver cells. Kidneys: no lymphoid hyperplasia. Lymph glands: in places 
small foci of cells showing karyorrhexis; suppression of accumulations of small 
lymphocytes in thE' formation of nodules; in some of the glands the reticular 
cells of the secondary follicles show vacuofatiun. Spleen: fo llicl es not distinct 
and in some of them there is the presence of a pink staining homogeneous 
material, besides evidence of karyorrhexi s; numerous neutrophiles observed 
in the r ed pulpa. 
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E-xammation oj smean.-Blood: '1'. mutans not infrequent. Spleen: free 
and intra-corpuscular agamonts rare. Prescapular lymph gland: a number 
of lymphocytes showed the prese nce of granules; intra-corpuscular and free 
Koch's bodies extremely rare. Precrural lymph gland: no Koch's bodies were 
identified. The periportal lymph gland: intra-corpuscular and free Koch's 
podies not infrequent. Mediastinal lymph gland : intra-corpuscular and free 
Koch's bodies not infrequent. 

N.B.-Note the difference in the occurrence of the number of Koch's 
bodies in th e various organ smears. 

C. 5000. Specimen 16128. 

Pathological .4.natoJny.-Extensive swelling of the skin around the eyes 
and around the bases of the ears, extending into the intra-mandibular spaces; 
portions of the external ear have sloughed off, whereas the skin is matted 
with a dirty tenacious exudate; numerous fly larvae present; the subcutis 
in the picinity of the head sho11·s a large amount of clear fluid , whereas the 
blood vessels in the region of the ear a nd the masseter muscles markedly 
injected; the sub-parotid lymph gland markedly enlarged; on section it shows 
the presence of blood and purulent material; note further the extensive 
purulent necrotic inflammation of the external ears and the purulent 
haemorrhagic inflammation of the sub-parotid glands; slight anaemia; slight 
icterus; enlargement of the spl een a nd liver. 

Etiology.-T. rn·ntans and sequel badly affected ears. 

Hi.stology.-Liver: well defined accumulations of lymphocytes in the pen­
phery as well as in the distended intra-lobular capillaries where it causes 
atrophy of the liver cells and disorgani1mtion of their arrangement; liver 
cells appear swollen and show fatty changes; amongst the leucocytes in the 
capillaries there are also a good few neutrophiles present; liver cells around 
the central vein show the presence of bile pigmentation. Kidney : here and 
there between the tubules of the cortex small accumulations of cells of the 
lymphocytic series; some of the larger blood vessels between the medulla and 
the cortex show the presence of a n accumulation of lymphocytes in the adven­
titia. Spleen: fairly well marked changes in connection with the malpighian 
bodies whi:;h show the presence of extensive oedema and slight necrobiotic 
changes in connection with some of the cells. Neutrophiles are frequ ent in 
the red pulp a; the haemosiderosis in the r ed pulpa is not prominent. Lymph 
glands: note the accumulation of neutrophiles, mainly in the cortex of the 
gland; the usual character of follicles and secondary follicles suppressed and 
here and there in their vicinity there is evidence of slight karyorrhexis, 
with evidence of oedema of the nature of a homogeneous pink staining 
material , irregularly di stributed through the lymphoid tissue. Hippocampus: 
no specific changes. 

Examinat-ion of smears.-Blood: slight anisocytosis; '1'. rntbtans not rare ; 
various stages of the development of Koch's bodies identified, from isolated 
single granules to those which show the usual Koch's bodies circumscribed 
in the cytoplasm of th~> cell together with the usual granules; free Koch's 
bodies also identified; it is estimated that about 30 per cent. of the lympho­
cytes are affected. Spleen: free agamonts as well as intra-corpuscular bodies 
in all stages of development identified; free gamonts . also seen , although 
much rarer. Bone marrow : similar to spleen smear. Liver: a large number 
of lymphocytic cells present. in which Koch 's bodies are frequent; free Koch's 
bodies also numerous. Iliac lymph gland: large numbers of free and intra­
corpuscular Koch's bodies identified. Pa.rapharyngeal lymph gland: large 
numbers of free and intra-corpuscular Koch ' s bodies identified. Mediastinal, 
prescapular , mesenteri c, precrural, sub-parotid and pa.rapharyngeal lymph 
glands: Koch's bodies also seen as well as in smears from the thymus. 

N.B.-ln the gland smears it should be noted that small lymphocytes 
were rare, whereas medium and larga lymphocytes predominant, as well as 
unripe forms; Koch ' s bodies were also identified in lymphoblasts. 
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C. 5570. Specimen No. 16162. 

l'athological .4.natomy.-Ears have a lacerated appearance and parts have 
sloughed off; they are covered with a tarry substance as a result of the 
hand-dressing and on removal of this a purulent m at erial is found over 
the surface of the ear; the right sub-parotid lymphatic g land marke~ly 
e nlarged and on section half of the gland contains a dark red material "·h1le 
a sanguinous fluid escapes from cut surface; swelling and oedema of the 
other lymph Hands; slight general ana emia; evidence of cachexia ; enlarge­
ment of the liver, kidney and spleen ; slight icterus; multiple necrotic foci . 
both lungs, with localised fibrinous pneu monia; s li g ht epica r·d iti s and a slight 
acute mucou s catarrh of the nasal cavities; multiple fairly extensive ulcers 
abomasum. 

l!Jt ,iolugy.- Sequel '1'. mutans and badly affected ear s as a res ult of exten­
sive tick infestat ion. 

Ilistology ,-Liver: fatty changes around the central vein; no evidence 
of lymphocytic hyperplasia, but there is evidence of a slight increase of 
con nective tissue in the pe riphery; leucocytes frequent in the intralobular 
cap illaries. Kidney: well defined localised lymphocytic hyperplasia cortex of 
the kidney, about ! em. in diameter; comparable to an East Coast fever 
nodule. Lungs: hype raemia and oedema with necrosis in one part of the 
section. Spleen: lymph follicles in placea show the presence of rather exten­
sive homogeneous eosin stained material , distributed like a network through 
the lymphoid tissue ; this is associated with a loss of the lymphocytic cells; 
there is a good dea l of blood in the r ed pulpa in whi<'h neutrophiles are 
not infrequent . Lymph gland: loss of the usual formation and distribution 
of follicl es; homogeneous, eosin stained material as described in the spleen 
also encountered, especially in places where ther e is still so me indication of 
follicle formation. Hippocampus: no e,·idence of inclusion bodies, nor any 
changes to be obsen·ed in r espect of the blood vessels. 

C. 5629. Specimen No. ~6170. 

PatholfJgical ilnatom.y.-Ears swollen and show fairly extensive necrosis 
extending towards the middle ear; abscess formation underneath the ears with 
necrosis extending on to the sub-parotid as well" ns the salivary glands; the 
skin around the eyes markedly swollen; the para pharyngeal lymph glands 
also show a purulent material which exudes on section; marked cachexia and 
emaciation ; interstitial oedema lungs ; abscess diaphramatic lobe of lungs; 
marked tumor splenis ; multiple greyish foci cortex of kidney; icterus of liver ; 
multiple localised ulcers abomasum. 

Etiology. - Killed in extremis, Sequel '1' . mtdans and badly affected ears 
as a result of mass tick infestation. 

Hist ology.-Liver: fatty changes over a small extent around the central 
vein; nuclei of liYer cells stain well; number of neutrophiles present in the 
intra-lobular capillaries; no evidence of lymphoid hyperplasia. Kidn ey: no 
evidence of lymphoid hyperplasia. Spleen : large amount of blood in the red 
pulpa; the periphery of the malpighian bodies is very irregular in outline 
and a few show the presence of a pink staining homogeneous material in 
the form of a n etwork through the lymphoid tissue: haemosiderosis occurs 
only to a slight extent; large number af neutrophiies , which in places are 
in form of dense clusters. Lung: extensive fibrosis with necrosis and serou s 
catarrhal pneumonia. 

Rxamination of smears.-Spleen: '1' .. mutans rare; note large number of 
neutrophiles and many unripe lymphocytes; no Koch's bodi es identified; pre­
scapular lymph gland: free ngamonts frequent; smear is somewhat disorgan­
ised. Precrural lymph gland: a few free agamonts and intra-corpuscular 
forms rare and somewhat indistinct. In the paraphar~· ngeal lymph gland, 
·lVer and kidney smears no Koch's bodies seen. 

N.B.-ln this case note the irregular distribution of Koch 's bodies 111 

the organ smears. 
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0. 5641. Specimen No. 16188. 

Pathological Anatomy.-'l'he bases of both ears markedly swollen and the 
external ears have a lacerat ed appearance as a r esult of the sloughing off 
of portions; the surface is covered with a tarry substance and on r emoval 
of this there is a yellowish , purulent material present, which covers a granu­
ulating surface underneath; the sub-parotid lymph gland is the size of an 
orange a nd in the centre is a cavity whi ch contains a purulent material; 
other lym ph glands madkedly swollen; marked emaciation and general 
anaemia; h aemoglobin uri a and haemoglobinaem1a; slight general icterus; en­
largement of the spleen , liver and kidneys; pneumonic foci both lungs; 
multiple ulcers abomasum, with oedema of the folds of the mucosa. 

Etiology.-Piroplasmosis, complicated with sequ el of extensive tick infes­
tation. 

Histology.-Liver: fairly extensive necrosis a round the central vein; in 
places affecting almost two-thirds of the lobule; in the necrotic parts there 
is an increase in the number of neutrophiles; in view of this necrosis the 
columns of liver cells have become markedly disorganised around the central 
vein; many of t he liver cells show fairly extensive fatty changes; no evidence 
of lymp hoid hyperplasia. Kidney: evidence of pigmentation in the lumen 
of the tubuli and in the epithelial cells; here and there increase of lympho­
cytic cells around the blood vessels in the cortex; in one place, however, a 
large area of lymphocytic cells identified , with marked atrophy of t he kidney 
structures. Lymph gland : loss of formation of follicles with the presence 
of oedema in patches; a round some of t hese patches the nuclei show necro· 
biotic changes. Myocardium: very slight fatty changes in a few places. 
Centra l nervous system : various portions examined but no changes identified, 
especially of the small blood vessels. Spleen: the follicles here and there 
show the presence of this homogeneous pink staining material; large numbers 
of neutrophiles present in the red pulp a; also evidence of necrobiotic changes 
here and there in the follicles of the spleen; P. bigem fairly frequent in the 
red cells of the spleen. Pa1·otid sa livary gland: a chronic suppurative inflam­
mation was identified. 

Examinatio11- of smears.-Spleen : unsatisfactory]: but shows the presence 
of a large number of P. bigem, T. m'u.tans rare. n the prescapnlar, prec­
rural, bronchial, iliac, parapharyngeal, periportal , and mediastinal lymph 
glands, large numbers of free and intra-corpuscular agamonts identified; the 
gamonts are less frequently present; in these lymph glands the small lympho­
cytes are much rarer than medium, large and unripe forms. In the spleen, 
bone marrow, liver and kidney smears Koch's bodies \Yere identified in very 
few numbers, 

Note therefore in this case the peculiar distribution af the Koch's bodies 
1n organ smears, 

C. 5648. Specimen No . 16133. 

Pathological Anatomy.-Ears swollen at the bas~s; lacerated on account 
of sloughing off of parts ; the surface is covered with a tarry substance and 
on removal of this a purulent material can be scraped off; the sub-parotid 
lymph glands on section show t he presence of a sanguinous turbid fluid; the 
subcutis in the region of the ears show the presence of a turbid fluid mixed 
with a good deal of blood; other lymph glands swollen and oedematous; 
atelectasis and necrotic foci both lungs; enl a rgement of t.he spleen; multiple 
ulcers abomasum. 

Etiology.-Ki!led in extremis, Sequel T. mutans and badly affected ears 
as a result of tick infestation. 

liistology.-Liver: a number of lymphocytic cells in the intra-lobular 
capillaries besides a few neutrophiles; slight fatty changes in some of the 
liver cells, but th ese on the whole stain fairly well ; lymphoid hyperplasia 
identified in the periphery, Kidney: multiple lymphoid h yperplastic foci in 
the cortex of the kidney , together with one large focus resembling those 
observed m East Coast fever . Lungs : serous catarrhal pneu~nonia with 
localised n ecrosis. Hippocampus: no changes observed, especially in r espect 
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of haemorrhages or infiltratians. Spleen: some of the follicles disorganised 
due to the presence of a pink staining, homogeneous material; a good deal 
of blood here and there in the pulpa, together with a fair number of neutro­
ph iles; haemosiderosis suppressed. Lymph glands: loss of follicles ev ident; 
here and there traces of a slight pink sta ining homogeneous material, as well 
as necrobiotic changes of some of the cellular elements; in p laces ne utrophiles 
are prominent. 

Exantination of smeon.-Biood: lymphocytes frequent and in a number 
of these agamonts in all stages can be identified, from a few granules to 
such bodies well circumscribed in t he cytoplasm of the cell; free agamonts 
not infrequent ; slight anisocytosis; slight polychromasia; 'l'. mutans rare. 
Liver: vacuoles identified in the liver cells; these are circular and well 
circumscribed; intra-corpuscular and especially free agamonts identified but 
not frequ ent. Spleen: Koch's bodies all stages identified. Kidney: Koch's 
bodies nll stages identified. Periportal lymph gland: agamonts in all stages 
frequent; gammonts also identified; the majority of lymphocytic cells are 
mainly of the medium and large type; small lymphocytes extremely rare. 
Mediastinal lymph glands: s imilar to previous one. Bone marrow: Koch's 
bodies not infrequent. 

0. 5663. Specimen No. 16171. 

Pathological Anatomy.-Bases of the ears slightly swollen; sub-parotid 
lymph glands markedly enlarged and in the substance of the left sub-parotid 
is a circumscribed nodule, caseous in nature but not tuberculous in character; 
in the right sub-parotid lymph gland abscess formation with necrosis; the 
other lymp glands are swollen and oedematous; few abscesses in the lungs; 
slight tumor spl et1i s; enlargement of the liver with icterus; slight acute 
catarrha l enteritis; hydropericardium. 

Etiology. - '1' . mv.tans and the sefuel of badly affected ears resulting from 
ti ck infestation . 

H ·istology.-Liver: columns of liver cells, especially around the central 
veins , slightly disorganised; some of the liver cells show slight hyaline droplet 
degeneration ; bi le stasis identified in the vicinity of the periphery of the 
lobule; no evid ence of lymphoid hyperplasia. Myocardium : no specific changes. 
Lymph g lands: a r eduction in the number of lymphoid follicles. Spleen: 
the changes in the lymphoid follicles are fairly extensive as a result of the 
presence of homogeneous pink staining material in the lymphoid tissue. 

Examination of smears.-Spleen: no Koch's bodies identified even after 
prolonged search; 'L'. miutans present. Liver: no Koch's bodies identified 
even after prolonged search; 'L'. mutans present. Precrural lymph gland: 
not well stained but no Koch's bodies identified. Sub-parotid lymph gland: 
not well stained but no Koch 's bodies identified. Periportal lymph gland: 
intra-corpuscular agamonts not frequ ent; free agamonts more frequent; the 
majority of these bodies are small with only a few granules present. Medias­
tinal lymph gland: one free agamont identified after prolonged search. 

Oornment.-Unfortunately the first batch of smears were understained 
and the re-stained smears were not satisfactory but in spite of this the 
distribution, especially in respect of the frequency of Koch's bodies, are very 
significant. 

C. 5665. Specimen No. 16132. 

. Pathological Anotomy.- Ears swollen at the bases and the greater por­
tiOns of the external ears have sloughed off; the subcuti s in the vicinity of 
the ears show the presence of a purulent sanguinous fluid; the right sub­
parotid lymph gland markedly swollen and the skin shows the presence of 
a sanguinous necrotic material ; the left sub-parotid is markedly swollen and 
on sectron shows the presence of a dark greyish fetid material· other lymph 
glands are swollen and oedematous; slight anaemia ; slight s'~elling of the 
spleen and _liver; multiple greyish foci in the kidneys; impaction omasum ; 
haemonchosrs abomasum; atelectasis, emphysema, with multiple haemorrhages 
both lungs; multiple ulcers abomasum. 
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Et·iol.ogy.-Killed in extremis. Sequel T. m1dans and badly affected ears 
as a result of tick infestation. 

Histology.-Liver: no lymphoid hyperplasia; slight fatty changes around 
the central vein. Kidney: localised necrosis of the tubuli in the cortex, 
with infiltration of cells amongst which a number of neutrophiles can be 
identified; neutrophiles also present in the intra-lobular capillaries. Note: 
the greyish foci are the result of embolism associated with the badly affected 
ears. Skin: the deeper byers show an extensive phlegnosis with necrosis. 
t:lpleen: sl ight evidence of the presence of a homogeneous, pink staining 
material in a few of the follicles. Lungs: the presence of haemorrhages 
besides a slight hyperaemia can be identified. Abomasum: a circumscribed 
necrosis extending up to the muscularis mucosae with desquamation of the 
necrotic material. Lymph glands: reduction in the number of well defined 
follicles in some the presence of a pink staining, homogeneous material can 
be identified. 

Uom1nent.-This is undoubtedly a sequel to tick infestation in which 
lymphoid hyperplasia had not yet established itself in the liver and kidneys, 
although eariy lesions were already present in the spleen and lymph glands. 

l~xamination of smears.-Spleen: free agamonts not rare; gamonts defin­
itely identified although very rare; no 1'. mutans observed; slight anisocytosis; 
bronch ial lymph gland: Koch's bodies rare; bone marrow: Koch's bodies very 
rare. Prescapular, periportal and mediastinal lymph glands: Koch's bodies 
not infrequent. 

0. 5G76. Specimen No. 16120. 

I>athologica~ Anatomy.-Eurs markedly swollen, especially at the bases, the 
swelling · being about 6 inches in diameter; oedematous in character; the 
intra-mandibular spaces: do. The external ears are covered with a crust 
and on removal of this a suppurating surface can be identified; in the 
deeper layers of the ear purulent and necrotic material identified. Sub­
parotid lymph gland markedly swollen and in the substance haemorrhages 
identified. The rest of the lymphatic glands slightly swollen and oedematous. 
S light swelling of the liver and kidneys. 

Etiology.-Killed for the collection of specimens. 

Histolf!gy.--Liver: intra-lobular and inter-lobuht!" blood vessels show the 
presence of a number of leucocytes; the majority of these are definitely of 
the lymphocytic series; slight fatty changes of the liver ceils around the 
central veins; in the periphery there is a slight increase of lymphocytic 
cells associated 11·ith the blood vessels. Kidney: in a few places in the 
cortex there is an increase of lymphocytic cells, but these seem to be asso­
ciated with an increase of the connective tissue elements as well, more of 
the nature therefore of an interstitial nephritis than a lymphocytic hyper­
plasia. Spleen: some of the follicles show the presence of a pink staining 
material and associated with it some of the cells show necrobiotic changes. 
Lymph glands: a definite loss of follJCles . Myocardium and hippocampus: 
no changes identified. 

Exarn:i,nation of smcaT.s.-Spleen: free agamonts in all stages frequent; 
a few free gammonts identiwfied. Mediastinal lymph gland: free agamonts 
m all stages; a few free gammonts identified. Periportal lymph gland : 
Koch's bodies are less frequent; note the large number of unripe lymphocytic 
cells. Iliac ,sub-parotid, and precrural lymph glands are more or less similar 
to the mediastinal lymph gland, whereas the mesenteric is again similat· to 
the periportal in respect of the frequency of Koch's bodies. 

Oornment.-ln the iliac lymph gland Koch's bodies were identified with 
only two granules present ;these were not rare; compare similar bodies 
described by Cowd ry. 
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U. 5726. · Specimen No. 16141. 

l'athological 1lnatomy.--Left ear: base swoll en ; less in the right ear; the 
surface is covered with a tarry material and the skin shows the presence 
of a purulent material. The left parapharyngcal lymph . gland markedly 
en larged and on section a purulent sanguinous fluid escapes; in the cortex 
there is a <lark red n ecr'otic area about 2 em. in diameter. Rest of the 
lymph glands s wollen and oedematous ; slight anaemia; slight cachexia; few 
atelectic areas , in the lungs; slight swelliUg of the spleen and the liver; 
slight haemonchosis; multiple ulcers abomasum. 

Et-iology. - Killed in extremts . Sequel 1'. m1dans and badly affected ears. 

Histolo,gy. - Liver: capillaries anu veins show a fair number of neutro·· 
philes; in a few places in the periphery small accurnulat ioirs of cells of the 
lymphocytic series aro und the blood vessels. Kidn ey : accumulations of cells 
of the lymphocytic series in the adventitia of a few of the v·essels in the 
medulla; on such foci seen in the cortex. Hippocampus: no changes id en­
tified in connection with t he blood vessels. Spleen: majority of the follicles 
show the presence of a pink staining homoge neous materi01l in bet"·een the 
lymphoid tissue. Lymph glands: lymph follicles affected; much fe,Yer iD. 
number and those present show reduced peripterul ncct<mulat ions of lympho­
cytes and in some th e~e are somewhat irreg ular in outline; some of the 
remaining follicles show the presence of a pink sta ini ng, homogeneous material ; 
in the vessels running transversely to the capsule large numbers of neutro­
philes can be identified. Myocardium: no spec ific changes. Lung: atelectasis 
and in places bronchioles show the presence of acute bronchiolitis. 

Examinat-ion of smears.-Spleen: no Koch's bodies. Liver: slight ani­
socytosis; parapharyngeal lymph gland: a number of lymphocytes with thE:1 
presence of granules; one free agamont identified . Illac lymph gland: a 
number of lymphocytes with the presence of granules; one free agamont 
identified. Mediastinal lymph gland: a mmrber of lymphocytes with the 
presence of granules; one free agamont identified . Marrow: no Koch's bodies 
identified. Kidney: no Koch's bodies. Periportal lymph gland: Koch ' s bodi es 
rare. 

C. 5742. Specimen 1Vo, 16122. 

1-'athological Anatorny.-Ears much swollen, especially at the bases; the 
swe lling is oedematous in character; the surface of t he ears show the prese nce 
of an ex udate which is encrusted on a soft suppurating surface; portions 
of the ears have sloughed off; the paraplwryngeal lymph glands markedly 
enlarged and in th e substance there are se~reral large haemorrhages; sub­
parotid lymph gland en larged and on section show the presence of a · fetid 
sanguinous fluid; th e substance of the gland is partly n ecrotic. . 

Etioiouy.-Killed in exh·ern'is. Sequel 1'. mutans and badly affected ears. 

Histulogy. - Liver: a number of lymphocytes in the intra-lobular capil­
laries. Proliferations of cells of the lymphocytic seri es in the periphery of 
the lobule; slight fatty changes in some of the liver cells. 

·Uornment. - A case in which there is slight lymphoid hyperplasia in t he 
Ji,·er . Kidneys: in a few places around blood vessels in the cortex · there 
are accumulations of cells of the lymphocyt ic seri es . Lymph glands : loss ot 
follicles ; in places neutrophiles present, so metimes in clusters. Sp leen : 
lymphoid follicles not prominent; large numbers of neutrophiles in the red 
pulpa. ' 

Examination of smeaTs.-Spleen: numerous free agamonts; no 1'. mntans 
seen. Prescapular and mediastinal lymph glands: free agamonts in all stages 
identified; int~;a-corpuscular forms also not infrequent. 

C. 5763. Specimen No. 16147. 

Pathotoaical .4na tomy. - En.rs markedly s11·ollen and the external ears on 
the inside show the pr0sence of a fetid , necrotic material; the subcutis in 
the region of the ear and face is oedematous and reddish; sub-parotid lymph 
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glands markedly swollen a nd on section show the presence of a gangrenous 
necrotic substance; rest of the lymph glands are swollen and oedematous; 
no ch ~mges in the lungs; swelling of th e liver. 

Etioloou.-Killed i11 extrem-is_ Sequel '1'. nwtans and badl y affected ears. 

Histology.--Liver: fairly well marJ,ed lymphocytic accumulations in the 
periphery of the lobule ; fatty changes of the liver cells around the central 
ve in. Kidneys : round the blood vessels in the medulla slight accumulation 
of cells of the lymphocyti c series; although these may be regarded as of th e 
nature of a lymphoid hyperpla-sia it is only present to a slight extent. 
Myocardium: no spec ific changes. Lymph glands: blood vessels running 
transvE'jrsely to the , capsule of the spleen show num erou s neutrophiles; loss of 
the formation of follicles, es pecially along the marginal zone; note the prese nce 
of a homoge neo us, -pink staining materia.! in places of the follicles , associated 
11·ith nec robiotic changes of so me of the celk Spleen: fairly extensive changes 
in the lymphoid follicles of the nature of accumulations of a homogeneous , 
pink sta ining material in between the follicles in places r eaching fairly large 
dimens ions; there is a good deal of blood in th e pulpa. Hippocam pus ' '" J1o 
changes but note in t he red cells of the capillaries numerous P. bigem can 
be ide ntified. Lung : atelectasis in a few places associated with an acute 
branch iolitis. 

, Exarn-inat·io11 of smears.-Agamonts free and intra-corpuscular identified in 
the sp leen periportal, medi ast inal , iliac, precrural , prescapular, mesenteric and 
para pharyngeal lymph glands; in the liver smear" nue; in the kidney smears 
none identified; in the splee n slight anisocytosis, slight polychromasia; '1'. 
mutans. rare ; P. big ern. rare; in the majority of l~·mph gland smears medium 
~nd large · Jyr~phocytes predominate, in fact, small lymphocytes rare; note 
qlso .the peculiar distribution of P. bigem. 

0 . 6287. Specimen No. 16121. 

Pathological A.natomy.-Slight n ecrosis of the tips and the interna l sur­
face of the ear; slight haemonchos is; slight swelling and oedema. of some of 
the lymph glands. 

Etiology. - Killed, clinically healthy, for the collection of specimens. 

H·istology.-_:_Liver: slight accumulation of lymphocytes here a nd there in 
the· periphery of the lobule; lymphocytes in th e intra-lobular capillaries also 
prominent. Kidney: no evidence of lymphoid hyperplasia . Spleen: follicles· 
fairly prominent. L ymph glands: some show numerous neutrophiles present 
in the blood vessels along the marginal zone. Lung: no specific changes. 

Exami110tion of srneaTs.-Koch 's bodiPs frequent in the spleen, kidney, 
bone marrow , and the ma jority of lymph glands; in the liver smears rare; 
no '1'. mutans identified . 

Uornment.-Only very slight lymphoid hyperplasia in the liver seen, 
although Koch's bodies are frequent. in all the organs examined. In spite 
of th e frequency of Schizonts gametocytes not identifiert. 

C. TzAKEEN ExPERUfENT, 1936. 

0. 5653. Specime;l No. 17731. 

J>atholuaical .4natorny.-No changes in connection with the ea rs; anaemia; 
haemoglobinuria; slight icterus; subepecardial and subendocardial haemorr­
hages; degenerative changes liver and· kidn eys. 

JCtiology.-Piroplasmosis. 

_H istology,-Liver: fairly e:s:tPnsive necrosis around the central veins· no 
lymphoid hyperplasia. Kidney: no lympboifl hyperplasia ; extensive haedwsi­
derosis, especially in the cortex. 

Exan~ination of smear·s . ...:..Spleen and blood: P. big em. · frequ ent; no T. 
m:utans seen. Mediastinal , parapharyngeal, prescapular, periportal lymphatic' 
glands , kidney and liver; no Koch's bodies identified, · 
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C. 5442. Specimen No. 17689. 

Pathological Anatom!IJ.-Slight general anaemia; cachexi~: very extensive 
oedema of the lungs; marked hydrothorax; extravasations left endocard; slight 
acute mur:ous catarrhal enteritis; hyperaemia and a few petechiae abomasum; 
hyperaemia, swelling and slight degeneration liver; slight swelling of the 
spleen; oedema of the majority of lymphatic glands. 

Etiology.- Heartwater. 

Histology.- Liver: slight leucostasi s in the periphery of the lobule; very 
slight evidence of cirrhosis. Kidney: no ev idence of hyperplasia. 

Examination of smears.-Intima smear: Rickettsia identified. Blood : 
clusters of granules of all sil!les and numbers not infrequently seen in the 
lymphocytes. Spleen , sub-parotid , mediastinal , parapharyngeal , periportal and 
precrural lymph glands, as well as liver and kidney show no Koch ' s bodies. 

C. 5651. Specimen No. 17736. 

Pathological Anatomy.- Slight anaemia ; slight emaciation ; marked oedema 
of the lungs; localised bronchial pneumonia left lung; slight acute musous 
enteritis; lymphoid tissue prominent in the majority of lymphatic glands and 
spleen; slight s11·elling of the spleen; slight pigmentation of the liver ; extra­
vasations ep i- and both endocards. 

Etiology .--Sequel piroplasmosis. 

Histology. - Liver: an irregular cirrhosis; fairly extensive haemosiderosis 
of the R.E. cells; a large amount of blood in the intra-lobular capillaries 
in which neutrophiles are prominent. Kidney: haemosiderosis; no evidence 
of lymphoid hyperplasia. Lung: acute broncho pneumoni a. Spleen: lymphoid 
tissue prominent; extensive haemosiderosis. Lymph glands: lymphoid tissue 
prominent; haemos iderosis, in places associated with the -R.E. cells. 

Examination of smears.-Biood: slight anisocytosis; '1'. rnutans not infre­
quent. Spleen: slight anisocytosis; T. mutans not infrequent. P1·ecrural , 
sub-parotid, bronchial, periportal lymph glands and liver smears: no Koch's 
bodies identified. In the mediastinal lymph gland one Koch's body diagnosed. 

Co11111nent.-A case in which one Koch's body was seen in spite of the 
fact that several lymph glands were carefully examined. Furthermore, the 
number of gametocytes present is of interest in relation to the almost complete 
absence of Koch's bodies . 

APPENDIX Ill. 

u~IZINTO (NATAL) ExPosum: ExPERIMENT, 1934. 

A brief summary of the most important symptoms, pathological changes, 
etc., observed in the cattle exposed at Umzinto :-

I. C. No. 6; branded 77 off hip; inner paddock; red tollie about 2t 
years; died on 31.3.34; badly tick infested and both preseapular glands dis­
tinctly swollen on 28.3.34. On \!9.3.34 the swelling on the head had extended 
down the neck to the dewlap. On 30.3.34 ihe animal was lame in both fores 
and walked with difficulty. On 31.3.34 it was found dead. 

Post Mortem. Specirnen No. 14875. Gangrene of both ears, ventral as­
pect of neck, thorax, shoulders and dewlap. Mucous membrane of abomasum 
swollen and a few ulcers present. Mucous membrane of small and large 
intestines swollen in parts with a few small haemorrhages. Slight degen­
eration of liver and kidneys. Bile very thick and dark in colour. Slight 
oedema of the lungs. 

Etiology.-Probably septicemia as result of gross tick and maggot infes­
tation. 

Histology.-No lymphoid hyperplasia in liver and kidneys. 
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8mea1· Bxamination.-(a) During life : negative. (b) After death: nega .. 
tive 

II: C. No. 1, branded No. 579; inner paddock; black tollie about 18 
months old; died on 9.4.34. It showed symptoms similar to the first animal. 
This a'nimal was poor in condition when it arrived from Allerton. Although 
the treatment of the ears alleviated the position very considerably, the animal 
became more and more unthrifty. It exhibited no pronounced symptoms 
beyond general debility and listlessness . 

Post MoTtem. Spe·cin~en No. 14896. Carcase emaciated. Both prescapular 
g lands swollen and haemorrhagic . Mandibular a nd suprascapular glands 
slightly swollen. Mupous merr. 1brane of abomasum slightly swollen. Slight 
enteritis of small ana large intestines. Slight hyperaemia of both kidneys. 
Bile thick and very clark. S li ght hydrothorax and slight oedema of lungs. 
H aemorrhages in endocard, in region of valves. 

Etiology.-Septicemia from tick and maggot infestation and malnutrition. 
'l'hi s animal had hardly any t eeth although only eighteen months of age. 

Histology. -No lymphoid hyperplasia in liver and kidneys. Spleen: lym­
phoid tissue prominent; no Koch's bodies identified in the spleen, blood, 
prescapular ~nd periportal lymph glands. 

111. C. No. 8, branded 77 and tag No. 565; outer paddock; red and 
white tollie about 2t years old; died on 13.4.34. It showed no special symp­
toms during life except general unthriftiness, loss of condition , dullness, both 
suprascapular glands swollen. No maggots were present in its ears, which 
showed only slight inflammation from tick infestation. 

Post M OTt em. . Specimen No. 14941. Cat·case emaciated and anaemic ; 
prescapular glands mtensely swollen and haemorrhagic; mandibular , para­
pharyngeal and precru ral lymph glands slightly swollen and haemorrhagic ; 
mucous membrane of abomasum pale and swollen; liver slightly enlarged and 
friable; bile thick and dark; kidneys slightly swollen and hyperaemic; tumor 
splenis. 

Etiology.-Sequel piroplasmosis. 

Histology.- Liver: no definite lymphoid hyperplasia; good few neutro­
philes in the intra-lobul ar capillaries. Kidney: no lymphoid hyperplasi a. 
Spleen: extensive haemosiderosis in the reel pulpa. 

Examination of smea1·s .-Blood, kidney, spleen, liver, mediastinal, prec­
rural, periportal , mandibular lymph glands : no Koch's bodies identified but 
in the precrural P. bigem. identified. These smears are somewhat disorgan­
ised. 

This animal was immunised against redwater. 

IV. C. No. 11 , branded 67, t:lg No. 587; outer paddock; black and '''hite 
tolli e about 15 months; died on 13.4.34 and showed symptoms and post mortem 
changes similar to animal No. 3, except that in addition red urine in the 
bladder was present. 

Etiology.-Piroplasmosis. 

Histology. Specimen No. E4940.-Liver: no lymphoid hyperplasia; slight 
cirrhosis; lymphocytes promin ent in th~ intra-lobular cap illaries. Kidney: 
no lymphoid hyperplasia. Spleen , lungs and glands: no specific changes. 

Examination of smeaTs.-Blood: T. mutans fairly frequent; slight ani-
socytosis. Spleen, bronchial, mandibular , prcscapular, mediastinal lymph 
glands: no Koch's bodies identified. 

V. C. No. 4, branded 588 ; inner paddock; black and white tollie about 
15 months old ; died on 15.4.34. It showed no outstanding symptoms except 
general unthriftiness, dullness , weakness, loss of appetite and condition and 
just prior to death slight anaemia. The prescapular glands on both side~ 
were swollen . No maggots in the ears. 
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Post Mortem. SpeC'irnen No. 14939. Carcase emaciated. ·Prescapular 
glands intensely swollen and haemorrhagic (due to making of smears). Man­
dibular, parapharyngeal and precrural lymph g lands slightl y swollen and 
haemorrhagic. Mucous membrane of abomasum pale and -swollen-a few wire 
worms present; liver slightly enlarged and friable ; bile thick and reddish 
in colour ; kidneys sli ghtly s11·ollen and hyperae mic ; urinary bladder . filled 
with red urine; tumor splen is; slight hydrothorax; ascites and oeclE;Jma of 
the lungs. 

Etio.logy.- Piroplasmosi s . 

. jUstology.-L iver: sli ght cirrhosis; no hyperplasia. · IGchiey; ·.'rio , hyper­
pla~a ;! spleen: great deal of blood in the red pulpa . 

. E±am·ination of smears.-Bronchial, mandibular, precrural, ·mediastinal, 
periportal, retro-pharyngeal, prescapular lymph g lands, sp leen, liver and kid­
ney: no Koch's bodi es identified, although t he smears were somewhat dis .. 
organised. 

VI. C. No. 2, branded 582; imter paddock; black tollie about 18 ,months 
old. lt showed symptoms and post mortem changes sim ilar to AnimlJ,l No. 5. 
It died on 16.4.34. 

Etiology.-Piroplasmosis. 

Histology.- N o lympho.id hyperplasia in kidney and liver. 

Specimen No. 14937. 

E-xarnination of srnean .-Bloocl: P. big em. not infrequent; T. m.utans 
rare. Spleen, parapharyngeal and prescapular lymph glands: no Koch's 
bodies identified. 

VII. C. No. 3, branded 583; inneT paddock; a black and white tollie 
about 15 months old. It showed post mortem changes (Specimen No. 14938) 
s imilar to those exhibited by animals 5 and 6, except that a gland smeaT 
taken on 6.4.34 showed Kuch' s bodies fnqttent but no srnall piToplasms. The 
gland smeaTs tak en on 3.4.34 and 9.4 .34 showed Koch's bod-ies veTy TaTe. 
Attempts were made to increase the resistance of thi s animal by giving it 
bran and mealie meal night and morning but it unfortunately died of reel­
water on 16.4.34. 

Blood from this animal was taken for subinoculation into other animals 
at Allerton. Blood smears taken at the time th e bluod was tap]Jed nvealed 
no s·ign of P. bigem·inum, yet in one of the, Sttbinoc•ttlnted cutt'le at ;llleTtOn 
(wlrich was not imrnwnized against r-edwateT), Tedwater was prodttce·d. The 
Teaction u:as controlled! with trypun lilue and the animal ncoveT.ed. 

After death of C. 3 spleen and g land speciniens were sent to Allerton 
and the pulp thereof used to submoculate cattle at Allerton. No reaction 
has, however, beeu observed in these inoculated cattle. 

Pathological A.natom.y.-Ears slightly swollen ap.d inflamed; cachexia ; 
slight icterus and anaemia; slight swelling of the lymph _glands; l'>light swel­
ling of the liver and kidneys; haemoglobinuria ; t umor splenis; slight hydro­
thorax; ascites and oedema of the lungs. 

Etiology.-;-Piroplasmosis . 
H istology.-Liver: no lymphoid hyperplasia. Kidneys: no lymphoid 

hyperplasia. Lung: acute broncho-pneumonia. Spleen: large amount of 
blood in the red pulpa, amongst which there are a large number of neutro­
philes . Lymph glands: loss of the regular distribution o.f the follicles; some 
of th'.l lymph glands contain a large amount of blood: 

Examinat-ion of sm.ears.-Spleen: P. bigem. not infrequent; 7' . mtdwns 
rare; no Koch's bodies identified. 

VIII. C. No. 9, branded 88; outer paddock; reel tollie about 2! years 
old. It showed the same general symptoms as the others, except that or. 
17.4.34 it showed reel urine. It was at once injected with trypan blue. 
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Post Mo1·tem. Specimen No. 14956. Whole carcase and organs discol­
oured with trypan blue; pr·escapular lymph glands swollen and haemorrhagic; 
liver slightly enlarged nn(l friable; bile thick and red in colour ; kidneys 
slightly swollen and hyperaemic; urinary bladder filled with chocolate coloured 
urine; tumor splenis; slight hydrothorax, ascites and oedema of the lungs. 

Etiology.-Piroplasmosis. 

Hi.stology.-Liver, spleen, lungs and kidneys decomposed, but no evidence 
of lymphoid hyperplasia identified in liver and kidneys. 

E .. wmination of smears.-No Koch's bodies identified in the blood, spleen, 
liver, periportal, bronchial, mediastinal and precrural lymph glands. 

IX. C. No. 5 and branded 66; inneT paddock; red aml white tollie 
about 2! years old; died on 23.4.34. This au imal showed much the same 
symptoms as the others, only it appeared particularly emaciated and dejected 
just before death. 

Post MoTtem. Specimen No. 14983. Whole carcase discoloured by trypan 
blue. Prescapular lymph glands very swollen and haemorrhagic. Mandibular 
and precrural glands slightly swollen and haemorrhagic. Liver slightly en­
larged and friable; bile thick and dark in coiour; kidneys s li ghtly swollen 
and hyperaemic; spleen sli ghtly swollen; slight hydrothorax, ascites and oedema 
of the lungs; anaemia and emaciation. 

Etiology.-Sequel tick infestation. 

Histology.-Liver: slight cirrhosis; no lymphoid hyperplasia. Kidney: 
no lymphoid hyperplasia. 

Examination of smeaTs.-Blood: '1'. 1n1~tans not rare; slight anisocytosis; 
spleen, precrural, bronchial, periportal lymph glands: no Koch's bodies seen. 

X. C. No. 7, branded 66; outeT paddock; white tollie about 2t years 
old; died on 23.4.34. It showed symptoms and post mortem changes (Speci­
men No. 14982) similar to C. 9 and in addition a very large and inflamed 
gall bladder. 

Etiology .-Anaplasmosis. 

Pathological Anatomy.-Both ears slightly s wolltJn and inflamed; liver 
slightly swollen; kidney slightly swollen; slight hydrothorax, axcites and oedema 
of the lungs; slight emaciation anrl general anaemia. 

Histology.-Liver: central necrosis; cirrhosis; no lymphoid hyperplasia. 
Kidney: no lymphoid hyperplasia. Blood, spleen, mandibular, mediastinal 
and prescapular lymph glands: no Koch's bodies or parasites identified. 

XI.. C. 12, branded 68 and tagged 580; oute1· paddock; black and '"hite 
tollie. It showed symptoms and post mortem changes (Specimen No. 14997) 
stm dar to C . 9 and C. 10. It showed redwater (clinical) on 17.4.34 and 
was injected with trypan blue. It apparently recovered from this disease 
but developed anaplasmosis, became weaker and weaker, sholl'ed diarrhoea: 
lt continued to eat sparingly until it died. 

T'uthological Anatomy.-Sli ghtly decomposed; ears slightly swollen; 

anaemia; emaciation; try pan blue discoloration; cachexia. 
Etiology.-Anaplasmosis. [T. mutans identified.] 

XII. C. N. 10, branded 99; oute1· paddock; red tollie about 2! years· 
slaughtered 29.5.34. In kidneys white foci identified besides trypan blu~ 
discoloration; anaemia; slight emac iation; sltght hydrothorax and ascites· 
haemonchosis (Specimen 15105). The white foci in the kidneys of the natur~ 
of a lymphocytic nephritis. 
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