
Onderstepno·rt J ounwl o f l 'et l'rina1·y .'), ·iencc and .-lninwl l n d us ii',IJ. 

Vo l nme 1+, Nwnbe r., 1 and 2, J anuary and April , 19-tO. 

Pri u tPd i: , t h•· l 'nio n of Sou th Afri ca by th" 
Go,·crlllnent Prin ter , Pretoria. 

Epe rythrozoonosis In Cattle. 

B y \V . U. ~ EI T;I; . Section o l Plt)tnzoolog·y and Vi rus D ise:.H;es . 
Onder~tepoo 1 l. 

I :t\TlW D U CTlO:\ . 

Au LER and ..ELI.K'\ IHI(;J·:.\ (1934) tl <t l l . Eperyl hrov.oa in blood l:lm eal> 

from a sp lenectomized eal£; t he;;e they nam ed Epet·ythrozoon 
wenyoni . Simila r Jmra.~i tes were observed iml<"pendently by N eit 7. 
and Quinlan (Hl3-±) .in ~m ears from seYerai spleneclomi ?.ed calYes . 
A detailed s t ud y of th is infection could not be under taken becau se 
under t he condit ions of t he ex per im ents accid ental ua (ura i infection 
could not be exc l~tded . Further, t he cli n ical pirtu re in a number of 
the ani mals was complicated by eoncu r ren t in f ed ion s 0f piroplas
mosis, anaplasm osis, t heileriasis, or sp i roch aetosis. 

DE rrxrnox. 

Epery throzonnosis of cattll~ i s :m infectious disease, caused h _y 
Eperythrozoon wenyoni, a sm all supra- or extracellular blood 
pa rasit e having a r ing, rocl , irregular or oYal sh a pe, and belongin g 
to Lhe fam ily Anaplasmidae. J n fec tion by i he microorganisms ma~ 
result in t he production " f a n1ild fe1·er a nd :t s lig h t anaemia 
R elapses m ay occu r . 'l'b e morle of tra nsmission is not known , but ii 
i s believed that th e \·edor is a blood-;;n•·bn g- ar thropol1: probabl.'IT '' 
louse . 

Occ t; lUl E:\CE. 

L i ttl e is k uown abou t t he geog m phical distribution of 8 p . 
wenyoni . lts oecun ence has been rC'corded by Adler and E llenbog·e1• 
(1934) in a splenectomized calf in P ale,;tin f' . by N eitz and Quinlan 
(1934) in splenectomized and non-sp!Pn ectomizt>d Ga t tle in South 
Africa; by H ering-* (1934) in California. U.S.A. , by D clpy (1936), i11 
I ran , by Dona ti en anrl Lestoq uard (1937) in Algeria, and h,
~i eschnlz (1938) in R olla nd, a ll in ll On-:;pleneetomized an imals. rl'he 
i nfection recorded by N ie~ch u 1 z was produced w i ( h blood impor ted 
into Holland from Algier :> . 

* P ersonal communication . 
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J<iPERYTHROZOONOSIS IN CATTLE. 

In South Africa Ep. wenyoni has been observed in cattle reared 
and maintained at Onderstepoort; in cattle bred at Vryburg- in the 
North-West Cape Province subsequent to exposure at Tzaneen in the 
Northern 'l'ransvaal; in a cow at Sabie in the Eastern Transvaal; in 
a calf at Warm bad in the Northern 'l'ransvaal and in an ox at Reitz 
in the Orange Free State. The latter case '"as complicated by a 
concurrent infection of anaplasmosis. 

AETIOLOGY. 

(a) Morphology. 

Neitz, Alexander and du Toit (1934) ouggested that the four 
genera, Anaplasma, Bartonella, Eperythrozoa and Grahamella, 
should be included in the family Anaplasmidae. Although no 
morphological differences can be detected between Ep. ovis and Ep. 
wenyoni it will be seen from the experiments described below that 
they must be considered distinct species. 

When stained with Giemsa the micro-organisms take on a pinkish 
purple colour. 'l'hey are approximately 0 ·3 to 1·5p. in diameter. The 
typical form is a delicate ring, but ovoid, comma, rod, dumb-bell 
and tennis-racket forms are quite common (see photomicrographs, 
Figs. 1-5). At the thick end of the smear the ring-forms predominate, 
while towards the thin end the rod and comma forms are more 
common. This distribution is mechanical, and is brought aboui 
during the process of drawing the blood film. Apparently multipli· 
cation takes plnf'e by budding· and by fission. 

-- . --- --·-- ---

\ 
• ,.Jt \ 

_._ \ 
--.... \ 

\ 

\ 
1ccnyoni a 1 a blood smear from a splenectomized 

calf; 1,330x. 

10 



\\" . 0. :I>"EITZ. 

Fig. 2 .- Z·:pel'ythrozon tcenyuni in a blood smear from a s pll'nPctomiz')d 
ca lf ; 2,000x . 

l·'ig. :i.- l<Jpe?·ythTozoon tcenyoni 111 n '' lood snwar from a sp ll·llC'('tomized 
calf; 2.000x. 

l I 



EI'ERYTHROZOONOSlS I:!" CATTLE. 

F ig. 4. - I·.'J,e·rythr ozoon lcen yoni in a blood smear from a non-sple nectomized 
calf ; 1 ,500 x . 

Fig. '>. -- /::peryfhTozoon tueny oni in a blood smear from a non-splenectomizt•d 
calf ; 1 ,.500 x. 

(b ) Localization . 

lt is nol known whether tlw distribution of Ep. wenyont l ll 

~tained smears is a true picture of i.he distribution of the parasite~ 
in the circulating blood. ThP union between the parasites and ho61 
•·ells is loose, so that it is possible that a large number of free form11 
rnay simply be detached during the process of smear preparation. It 
has frequent ly been observed that the proportion of supracellular am1 
··xtl;acellular forms varies considerably in different preparationil 
made from the same animal at the same time. 
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W. 0. ::'\EITZ. 

1. Supracellular Forms. 

A single parasite may be pr·esent on au erythrocyte. Uu the 
other hand its enti r e surfare may be dotted with parasites varying 
in number from .20 to 60. The parasites may be superimposed on 
each other. Most commonly the supra(:ellular forms are to be found 
in clusters of 3 to 12 aggregated towards the centre, or the periphery 
or actually around the circumference of the erythrocyte. 

'2. E xtracellular or Free Forms. 

'l'hese forms usually predominate. In thick smears \vhere the 
erythrocytes are closely packe<l together th e interstices may appear to 
be filled with a homogeneous mass which stains in a manner similar 
to the parasites. 

TRANSMISSIO'--. 

During the course of some work on protozoon diseases four 
calves which had been born and bred at the experimental station 
Ar moedsvl'akte, Vryburg, were exposed to tick infestation under 
natural conditions, three at Tzaneen in the Northern Transvaal, anJ 
one at Spitzkop in the Eastern 'l'ransvaal. Tlwse calves were selected 
for the following reasons: -(1) Careful observation over a number 
of years has shown that very few ticks are found at Armoedsvlakte, 
so that the chanc;e of prior tick infestation was very limited . 
(2) Extensive experimental work has shown that t he great. majorit:y 
of cattle from Armoedsvlakte are fully susceptible to anaplasmosis, 
piroplasmosis, and other tick-borne diseases of South Africa. 

The calves became very heavily infeste<l wii.h ticks, chiefiy 
Rhipicephalus appendiculatus, Boophnus decolorat11s, Hyalomma 
aegyptium, Amblyomma hebraeum, and Rhipicephalus C1Jertsi . So 
heavy was tick infestation that the animals suffered severel_y from 
t he direct effects as evidenced by marked s"ellings of the ears, eyelids 
and superficial lymphatic glands and development of abscesses . In 
addition specific infections of Theileria m11tans and Spi1·ochaeta 
t heileri appeared . Subsequently Ep. wenyoni. w·ere demonstrated. 
(For detail see Table 4.) From these observations the tentative eon
elusion appeared warranted that one or more of the species of ticks 
h ad transmitted the Eperythrozoan infection. It was then decided 
to carry out a series of carefully controlled experiments to throw 
further light on this point. 

It is well known that splenectomy of auimab h arbouring a lateut 
infection of genera of the family Anaplasmidae is followed by their 
appearance in large numbers in the blood stream. That this observa· 
tion holds good for the genus Eperythrozoon is apparent from a 
consideration of the results of splenectomy of a heterogeneoufl 
collection of animals detailed in Table 5. It will be seen that in 
every instance Ep. wenyoni appeared subsequent to splenectomy. 

To insure the initial susceptibility of the animals to be used in 
the experiments, four calves which had been born and bred under 
carefully controlled tick-free conditions were splenectomized. The 
subsequent history of these animals is tabulated in Table ] . It is 
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EPERYTHROZOONOSIS I N CATTLE. 

seen that two of t he four showed a relapse of Eperythrozoonosis after 
an interval of 40 days, while two remained free for a period of over 
two months. It must be emphasized that the conditions under which 
these animals were maintained was such that any possibility of 
accidental tick infestation may be excluded with every confidence. 
In addit ion accidental h'ansmission during the process of preparing 
blood smears was eliminated by using separate sterile instruments 
for each animal. On the other hand i t was noticed that lice B ovicolia 
bov£s and Linognathus v£t1th were present in fairly large numbers. 

It was concluded therefore th at rearing calves under t ick-free 
conditions is no g uarantee of th eir freedom from infection with 
Eperythrozoa and for experimental work of this n ature it is essential 
to use animals whose full S11Steptibility is proved by the results of 
splenectomy, if the conclusions drawn for t he experiments are to 
have any value . 

A t t his stage i t was decided to modify the programme of work. 
Previous experien ce with tick transmission experiments has shown 
that to work out the eyele in th e invertebr ate host large numbers of 
,;usceptible anim als are eHsential. Uather than use the only two 
:msceptible bovines available, it was thoug-ht that if EzJ·. u;enyonl 
of cattle is identical with E p . 01·is of sheep , the 1York could be com
pleted more easily on a larger number of splenectomized sheep which 
could easily be made available. Consequently transmission experi
ments with cattle were temporarily ahancloned. 

Discussion. 

Donatien and Lestoquarcl (1 937) claimed that Ep. wenyonL lS 

transmitted by ticks. They obtained adult t icks of an undetermined 
species of Hyalomma from Iran. These ticks were fed on two bulls: 
14 clays later Th. dispar appeared and 8 days later Ep. 1cenyoni. From 
this they concluded that infection h ad been transmitted by ticks, 
but from th e observations recorded above i t is immediately apparent 
that th e conclusion was not justified , sinct-, in the first place, no 
attempt was macle to Cletermint- wht-ther tht> bull1' harboured a latent 
infection or not. The fact that p ar asites appeared in the blood 
stream of calves reared unC!er tick-free condition s subsequent to 
splenectomy indicates strong ly that ticks rlefinitely are not the only 
tranHmitters . 

The ectoparasites which were common to the r.alves under tht> 
condit ions of the experiment were li ce, so that the role of th ese 
arthropods as transmitter s must be ta1<en in to serious consideration . 

E lliot 1936 showed experimentally that the vector of Epery
th1·ozoon coccoid es of the mouse is the louse Polypla,r serrata . It is 
considered that this is the only case where the tr·ansmission of an 
Eperythrozoon is supported by adequate experimenilal data. 

RELATIONSHIP OF Ep. ?tenyom: AKl> Ep. o ris . 

It has not been possible to demonstrate any morphological 
difference between Ep. weny01n and Ep . ovis . Neitz (1937) stated 
that Ep. ovis is pathogenic for calves, thus indicating the probable 
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W . 0. NEITZ. 

identity of the two species. In view of the more carefully controlled 
experiments detailed belm,- that statement must now be corrected. 
A susceptible splenectomizerl cal£ 6289 (see 'l'able 1) was given a 
subcutaneous injection of 10 c.c. blood from a calf 6049, which was 
passing t hrough a relapse to Bp. wenyoni after splenectomy. Parasites 
were demonstrated intermi tt ent ly from the ll-55th clay after injec
t ion. It was therefore C'onduded that B p . wenyo ni may be trans
mitted to a susceptible cal£ from an infected calf b~- the subcutaneous 
injection of blood. A second susceptible splenectomized calf 6295 
received 10 c.c. of blood from a sheep 41839 which was a known 
carrier of EzJ. ov£s . Parasii;es 'vere demonstrated intermittently from 
the 6th to the 34th <lay after injection and were associa ted "·ith a 
marked anaemia ('I able 1). 

From this experiment i t appeared justifiable to con clude that a 
susceptible calf may be infected by the subcutan eous in jection of 
sheep blood containing Ep. o·vis . It would therefore appear that the 
two parasi tes are speeies ident icaL To confirm this conclusion i t 
was decided to t ransfer the infection from the cal£ back to susceptible 
splenectomized sh eep bearing in mind that Neitz (1 937) had shown 
that sheep may he infected with Ep. o1.:is by the subcut aneous route . 
Two splenectomized sheep (Ta bl e 2) which h ad shown no 
recrudescence of infection after the operation were injected sub
cutaneously with 5 c.c. of blood from cal£ G295 . Smears were 
exa mined daily for 5 weeks hut no p arasites were seen. 'fhe result 
of this experiment was so striking that it n·as <1eemecl essen tial to 
continue the investigation. 

'rhree non-splenectomi7.ed lambs whose blood had failed to r eveal 
the presem'e of Eperythrozoa dur ing t he previous 7 weeks and 5 
splenectomized sh eep whieh rE>nwined clean for from 5-10 weeks after 
splenectomy J eeei Yed injections of cattle blood known to contain 
large num hers op R p. u:enyoni (Table 2). In no sing le instance diil 
th e injection result in infection of the sh eep. 

The 3 l ambs and une of the splenectomized sh eep subsequently 
were found to be fully susceptible to Ep. ovis; the r emaining 3 sheep 
were utilized for other experiments. From this it ca n be concluded 
that sheep suscept ible to Ep·. o1·is are r efractory to infection with 
Ep. wenyoni. 

Discussion. 

Since conflicting results appear to have been the outcome of the 
experiments recorded, a careful analysis is essential. The appearanee 
of Eperythrozoa in the blood of a susceptible splenectomized cal£ 
subseq nent. to an injection of blood containing Ep. o·vis warranted the 
conclusion that. cah-es are susceptible to the shPep parasite . If this 
actually was the case i t should h ave been possible to transfer infection 
from the cal£ ba ck to susceptible sheep. The attempt failed. F urther 
i t was found to he impossible to infect 8 other susceptible sheep with 
Ep. v:enyoni. The log·ical explanation would therefore appear to be 
th at the cal£ beca me accidentally infected with Ep. wenyoni by some 
unknown vector , certainly not a tick but possibly a louse, a~d that 
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EPERYTRROZOO:"\OSIS 1:"\ CATTJJE. 

t ltf' appeantiiL'P of thP parasites in the blood stream h appened to 
wiucide with the time that they could have been expected after the 
injection of the infecti,·e blood. It is £nally concludeu therefore 
t hat Ep. wenyoni and Ep. mn~g are distinct spec ies infective for cattle 
and sheev 1·espectively. ThP experiment sene to emphasize the 
necessity of e_-.;t' rcising the greate~t care in planning work of this 
nature, and of d ra,Ying co udusioJIS only afl.er exhaustive investiga
t ion. 

J! XI'IIOGENESIS . 

The Eperythrozoa parasitize the erythroc.ytes , but it is not clear 
hm1· destruction is brought about. Tn non-splenertomized animals a 
mild or no anaemia has been observed, whereas .in several of the 
ilplenectomized calves severe anaemia and icterus resulted from the 
infection. The blood showed a drop i 11 t he red cell precipitate 
obtained on centrifugation , and the red cell count fell as low as 
1,200,000 per c .cm. The decrease in the number of erythrocytes 
commences at the time of t he £rst appearanee of parasi tes. 'l'Ju .. re 
is also a rise in t he leucocytic count up to 37,000 per c.cm. D egene
rative and regenerative processes namely anisocytosis, polychromasia, 
punctate basophilia, reticulocytes, Jolly bodies and normohlasts are 
seen in stained smears . Erythrophagocytosis is well marked. Haemo
globinuria has only once been observed, vi;r,., in a non-splenectomized 
bovine, which \\":1 S reacting to Ep. w•enyoni. Th. nwtans and Sp. 
theileri. 

SYMPTOMS. 

The symptoms and course of the disease han' been studied in a 
very limited num her of non-splenectomized an rl splenectomized cattle. 

A. Observat·ions ·£n Non-splenectomizecl Cattle . 

1. In the experimentally infected cattle mentioned in 'I'able 3 
it will be seen that the incubat ion period varied from 16-22 days . 
The parasites could be demonstrated mi croscopically for a period of 
1 to 8 days. No relapses were observed in any of the animals. A 
slight anaemia was observed in two of them. Febrile r eactions and 
clinical symptoms were absent. If daily blood smears had not been 
examined, the infection would have passed unnoticed. 

2. In the cattle mentioned in Table 4 the latent infection of 
Ep. wenyoni was activated by the direct effects of the heavy tick 
infestation and by the severe Th. mutans reaction . The parasites 
could be demonstrated. microscopically for a period of 4-13 days, but 
r~lap~es were _not observed .. . The severe ~IDaem ia and the haim~gl?
bmuna were m all probab1hty also partially due to the the1lenas1s 
and spirochaetosis present. 
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I< I' E H) TH ilfJ/.1 I ( 1.'\ 1 I S I .'-' 1.'> C.ITT I. J·:. 

I . l 11 tl11· fo u1· 1·a l n •s 11·hif' h l'l'af'! ed to ;t ptu·p iu f<>f'l io n o f l:.:p . 
ll' C II /J U I U lfte fo JJ OII· in g ~_\' llljl ( O lll ~ ll"t-'l.' t' n o(it·f• d : -

A n· iap -;t· to !·:!' · l l'Oi f) OII I 11·a-; .-;e t' l\ -1-U d a YS <tft e1· s p l t' ned om.r in 
,. ,t[ vps ()l) .j.q and 1)().-JU m e n t io ned in T a b ll' i. Th r paras ites WE' I't' 
,[pnw n -; t ra tt•d lll i f' I'O~f·opi, ·a lly for ;t pPri od of II d <t.\'"· A -; ligh t 
a ll<ll' lll la l t"' u lt Pd f ro m t hP inh•1·1io1t . h u t no -h• hril t· r t•adion ;nHllw 
t· lin il' ;tl -; \· l ~t p t o n t...; IH'I'P o h-;p rn•d . 

I n r iJ , .. arl i fi f'ia l ly in i'Pf' lt •d f·al l' (i:2S!I. /~· /' · 11'1' 11/JOII I n p pear ed o n 
i lJ l' JJ i!J d ;t \ ' a nd 1\a-; dt•IIIIJI I.';I I'a i t-'d llli f·l'o -;t'op ir·;JJ[_y ftlr a pe riod of 
.~ tLtys . F o u r p <l l' <l~ i ti .. n •Llp,.;r ,.; \H~l'P o h,.;P I'\' t-> d aflPr thP p rin ta r .1· 
ll 'al twn. <\n ;H' Ilti ;J. idt•rt l-; ;Jnd a 1nild fp hrilP n •;wtion h ut n o o t h Pr 
··lin it·; t l ' .\'lll]l (Ol n -; ll.t'l"P olh t' I'\'Pd. 

In t ilt' n;ti ura ll \' i n ft'l'i l'd t·a l f . fi:2!).-J . ll lt 'll tioJJ t'll 
l l'l' ll,ljll /1/ prOd UI 't' d , -;p \' p rp a na (' llll <l ;1 1\lJ i\'l t' I' US. 
l'o llo\l·ed i h P prinJ ;Jn · <IJl JlP<li'<ll ii'P of par;~o;iiPs . A 
in<! p fWtt' nf ·t · a nd ,!.!·pne r·;d 1\"P<I kn p,.;-; \\"1' 1'1' oh~t'l' \'t • d . 
l't'I 'O\"P!'t"d wit hot! ( 11 t•;Ji ll lt 'n t . 

in T;~ h l e I. i':Ji . 
' l' lnt'P reh ps p-; 

fe br i IP r P<H :t io n. 
IHJ[ i ht · ;~ ni n~;tl 

·> T ht· tl ll·t'P I' ;Ji t] p ll lt' llii onl'd in T a b[,. 0 \l·t·re i nucuLded 11·.ith 
l.lood . ,,·hif'h ;~ ( . t lw l im P of h lt-•t-> tl ing- r·onta i n l' rl Pim J!los ll l <tl · l n .IJPIII l l/'11111 

a nd :ltu Tjdt/ .. ' 1110 I'PIIi m l e. hu t 1\·hir·h h ;u1 he <·n -;(o rPd at roo nt tf•ntp<•nt 
l tll'P for pPrio rl s of -1-S <1111112 ho ur ,.; . HPa ..t io n:; dtt P lo bo t h th e llJ I-' 11 -
t ion t"rl pa ra~ i h-! " W P I'P oh~P I'\" 1·' 11 in o:\ .-J-1-:F, \\· lt ich harl n·• ·<>i YP! I -1-S-h our 
old b lood . 1\"l\l• rf' <b t It<• (1\·o lw i fe rs .-J-±2--l and .-, ..j. :~:2 ,,·hi< ·h r P•·<•i YPd 12-
hour o ld ld ood r eal'fP I1 onh to .-1. 1·enlrolP . 'rh l' s p le n!•cto Jll _\- Pnu s <> d 
;t I'PI'l'\Jdt· '<·t" n f'P of t he· 11\ Pilt io ned p <t l·a,;i (e.' . a -; " ·e ll '" t h ;d of" lo'f' · 
II'C 71 .1/n ll l . 1\· lJil · iJ iJ;~d no( ht'l ' ll fll'l·'\"lOUSJ\ · ohseorYP d in a n.\· of' i ht• 
anil\la[.., ~p ,·r n· :m ae1n in 1\·a,; n rd i< ·ed in ;til th r a n in1a ls . I t 11·a -; 
pos;; ihle by Linw l ,- i n iP rYI' Il t io n to •·on tro l i hP re ;~l'ii on ,.; of 
P. lrigt~ lllillll/11 11· ii h tn·p a n hlttl ' <~nd ;t l' <lj>ri n . a nd th;l t of /') /' · //'(' II .IJO IIi 

\\"it h n P<Na I ,." rs;ln. 

' l' h l" l.t-> ha ,·iotl l' of th l' 1·a ri tHJ.'i fl <ll'<hi l l' .- i n !Itt" <l lliiiJ <tl -; i-; ••x tn•n JPh 
i n lr n>,.; ting. I t. will lw .'il'f' ll f'n >II J Ta hl 1· ,-~ that t he f· <~hl's 1\·pn • n~
i n ] <•dpd ;Ji ;1 l;d l' r 1Li tP 1\· it h ldood 11·h it· h <·on( ni_Ill' rl fl . f, i.'J f ' /l l.i ll t/111 :1 . 
1' (' 11/ r o l r <IIIII '/"h . 11111/o ns . J>ai h - h loot1 .'lll t'ar,.; of .. a tti P ,-J-1-'2:-> and :">-t:r ,. 
1\"t-'1'1' e x a n,i nPd fo r ;1 p Pr iod o t' :) \ ·Pa r,; ;11't e r -; p 1 P n Pelo nl ~- -

( o l /' . /,i,;e tni ll lll 1\';J.; h ;1 rho un·d l1 y c:;dt le .-,-1-:2!) ;11\11 .-,-t:].-, l"o r <I 
f·o n tp <l l'<lt i ,·pl_l· -; ho rl pPr iorl . O x ,-14:r, 1\";J-; n ·i n f t->d <·d and it w a s 
n e <·p -;,.;nr y to •·on t ml th .. rP; Jr·t io n " · it h <1 1'<lfll' lll. ' l' hi :s :1 n i lll :1l los t it -; 
inft>c t ini1 ;tg·ai n . 

(f1 l J. r·pnf r o le ;m d Tit . 111 11fon., \\'I' I'P· d r·mon ,; i r a lt·d rPg uLtr·l.\· in 
h lood ~nwar.- fo r a period o f ,-, \"Pa r ,;. f t· ;tppear-< t lwt ca t t le rel\lni n 
t ' ;t r r i t·r~ o f r Jw-;p p< l l'<ts ii('s i nr1 pfi n it Pl~- . 

( r: ) In he ii'Pr :142:) l hrP l't• la p.,, ., o f' /~' /' · II'I'!I ?JII II t :\' <·rP o ho<Pn·pd u p 
l tJ fi l cia _,., a f i <• r th e pr iman· I'E'fl t·i ion. hut no f u d -L e r r e bpses w en· 
o hse rved rl ur ing- t h P s uh,;f'CJilr n t :i yPar,.; . I n o x ,-14t'F J o n th e o the r· 
)l ;lnd . £'fl. II' P !I!)O IIi W:b Sf'(' ll ;tg-;t i n J .-1-:)() 1J a .\"S a fte r 11w pntnary 
re a d iou, l>ut i t. i-; not ,.[,·a r ,,·lw th Pr t h i.' findi n g- wa R a rr l apc;t-> , o r 
1\"h t->i h t-> r it w; J" tl u t· to ;1 rPi n f t•d imt . 
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\\~ . •I :--t·:ITZ. 

PHtH ::--<>"1". 

In tb •· l intitt•d l>ll>>llwr of aninta l,; 1111deor oll~t'll'<.lt i llll it ll:t ~ llt'E' II 
fouud t ha t. t\w I'OUrSt' of t \tp di~P< ISI' i,.; P:\1l"f' liH• II· lllj]J ill 11 111!--'[li PTI PI"-
ltl llliZP:J catt lr. '1' \tprp wns no ntort;dit~· . . 

Jl .ITI IUI .U(; IC .I I. :\ :-- .ITU~IIC . \ 1 , C'JI .I::\GI·:S . 

:\ ~ 1111 an in tals dic-d or IH'I"t ' ~ lattg·htt·n·d. :til opputt11n it .1 \ II '111 d \ · 

t h e> patlwlt~g· i • ·; tl •·han.g·c- . .; d id no t pn ·~•· ttl il . ..;t·l f. 

1)1.1 (: .'\0."1 ·"· 

Tltt• diagno~ is 1,; d e• p t> nd e- t> t 11po11 ii >P mi, ·ro:<.-opic d e tl ltlll~ tr :lii on 
o[ tlw p<ll ':t,;itt•,; i n tht• hl ood ,; nt t•:tr.<. l11 c:< :<<'" of :t ttal' tlli a an d ict P rll~ 
f lit· pu,;~ ihility of Epl't·\·l hroz<HII\O . .;j~ 11111,;i ht• i:tkt•n in to •·on,; ide-r:tti o n . 

Tlw prt•,.;t' tll 'l' or nh.;,·nt·t• of :t htt·' llt i n f,~· l'! ioll •·a n lH' d<·t••rntint•d 
IJ_~· . .; uhin <W ttla t in g· hlnod into ""~• ·•• ptil.],. ;tni 11 1<1ls. 

'1'1<1·:.1'1' .111·:.'\T. 

:--lilll 'l' t h i.; inft•ct iun prodlll" t'" 111ild o r 1111 ,;ytup t n ll t~ 111 IIO IJ

.;p[enPt · totlliz~d allin~;tl . .; tre;dntPil t ' " llt l ll l' l'l' .""an· . O t·t·a:-;toll. IHlii·
PI'I-' 1'. 111<> 1' an,;p 11·lwrp tt ·P;>httPIJI Ita,.; to I>P lllldPt·i;·,ken . lu :-;uch •·a,.;p.
the u .;t·' ;,f ll <'osal l·nr,;n ll and t IJ,. ••r~Pno-.;tihiu •·oiJl]>OUtHI :--ltd. :{K(j B. 
11· ltic·h h .. ,. ,. ltt'Pll ,; h o11·11 to ;Jd .;pecifi!';~ ll _, . 1111 /~'fl. IJris hy ::\,·itz t 1 ~) ; 17 ) 
;I rp J'l 'I'Ol llllll'lHJe cJ. 

::\,•osa h ·;lrs:t n h:t .; ht·P n u,;Pd in t11·o <·attlt• 1Ut-•n t ion ed in Tahlt> :1. 
fn ltl'ifPt' .-J4:2-\ \l't•iglting <1J! Jli'O.Xill l<tld .l J.-)j ) ]\..g .. () ·!) gtiiS. of ll t'll,<:t ]
\ . <II'S311 c:tu,;t•tl the· rar:tsit e,; to d is:tppt•<l ,. ;d'tt•r :)() lllinlltt•.; .. -\ n·appP:tt'
:t tti"P of t h< · Jl<ll':t .'i it t·,; II' :IS oh,.;erYt•d J,-, da\·,.; Lih·r. ,,·lti ch indi•·atp,; tlt; tl 
.;teriliz:tiion 11·a s not !n o ug-ht <>houi. In t lte otlwr lwi fP.r. :,.t:J2. 
ll't~ighing· approxin~;tle l \· ISO K g .. I -:{:, gn>:<. of Ilt-O:<a],·;lr,;an ,,.,.,.,. 
a dntini . ..;tPrPd. Til t• Jl<lra,;;itt•s it> thi .-; <1 11itll ;1 1 t·rlltld ,;ti ll hP d<~ tn on
~tr:tlt • d in '"nail tlltll>hPrs aftt·r :2-:1 hollr . .;. and :t .~ t · L:tl lld d w'l' of (1-!1 
gms. 11·a .< g·tn• t> . Tl~t • blood ,; tllt'ar,; ,,·hi t· l• 11·rn · I'X an tiuPd .-; uh~PfJ I II'IItl.l· 
;1ftP r " pt·ri()(l of 11 :2 '"'."" \ \'f'I'P frPP ol' p:>rao;it l' ." . Xu ;dtt"tllph ,,·,·r •· 
11><1dt• to <t:<t·t•ri:till ,,· J. rt lll·'r ~tl'riliz;~tion n •.;IJlf Pd f m tu th t· l!'l·attllt 'll l 
it> eit lwr of th e ahoYP ('<tSI':<. 

I .IJ .IIl ' -" ITY . 

J•'ro tll fli t• ohSI 'I 'I"<tfion,.; 1) 11 ~ p[t•JI I' I ' ttlllli F-P.J <ltld ]I (IIJ -,< jllt •JJI '!"JI IIII iz t•d 
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