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STUDIES ON EPERY THROZOON OVIS INFECTION I N  S HEEP 

ABSTRA C T  

Thi? th e s i s  c on c erns the effect o f  Eperythroz oon av i s  on 

its ho st, w ith p1rt i c ulqr emph� s i s  on some of the hae mato l o gi c � ,  

pathologi csl and b i o c hemi cal chan�e s wh i c h  o c c ur . 

Haemato logi cal studies on experimental ly infected sheep 

sh owed that both the mox imum d egre e  of anaem i a  and maximw� 

de�r e e  of paras itaemia were s imi l�r in all groups and i nde­

pendent of the s ize of inoculating d o s e. The sm al l�r the 

do s e  r�te , however, the lonqer the pre patent pe r i od , s o  thot 
-6 

at the l owest d o s e  rate u s ed (l x 10 ml of infe cted blood 

intravenously injec ted) the peak of parasi tJ.emia and _r:e elk of 

anaemia were synchroni z ed . The time token for anaem ia to 

devel o p  fo ll ovling ino cul::tti on was s imi l1r in al l expe r imentally 

i nfe cted �roups and ind e pend ent of the t ime taken for p ara s i t­

aemia deve lopment . I t  i s  sugge sted fro m the s e  observation s  

that th e ansemia i s  at l east partially asso c i ated with a 

h o st i mmune respon s e  aga in st th e paras ite and i nvolving th e 

erythro cyte. In natural i nfe ction the sever ity of anae mia 

and paras it3.emia was Vl.r iabl e . It i s  po stulated that in su ch 

i nf e ct i on the host immune re s ponse m::ty be expr e ssed before 

inf e ction is  fully devel o pe d . It was al so shown that th ere 

was a s icmif icant ( p < 0 . Ol) c orr e lation between the maximum 

degree of anaemia and m3.ximum d egre e  of par a s i taemi a fo r all 

i nfe cted (exper i m ental and natural) sheep . For thi s  r eason 

the po s s ibi+ity of a di r e ct effe ct by the paras ite on the 

e rythro cyte, contr i but ing to the anaemia c annot be d i s c ounted . 

All i nfected gr oups of s he e p  showed a sl ower rate of 

we ight gain as c om pared with c ontrol s . In one exp er i ment 

th e d ifferenc e between groups was s ignif i c ant ( p < 0 . 01 ) .  



The main pathological change s in E .  ovis inf e c t ion 

were spleni c  enlar�ement and haemo sidero sis  of the l iver 

and kidney cortex . These  latt er f ind ings ind i cated that 

intravas cular haemolysi s is probably the predo minant mod e 

of  erythro cyte destruction . Infec tion i s  a c c ompanied by 

an increased intravascular cl ear�nce r at e  of  c�rbon by the 

r e t i culo endothel ial syst em . The po ss ible ro l e  of the 

reti culoendothel ial sy stem .  in the host  immune response and 

in erythrocyte d estruc tion ,  alon� with the r ole . of compl ement 

and the paras ite in the patho gene sis  of anaemia , is d i scussed . 

Comparative glycolyti c stud ies between E . ovis infe c ted 

and control erythro cy tes  �owed that infected erythro cytes  

u t i l i z ed approx imately 24 t i�es as  much glu c o se and produ ced 

18 t ime s as much l�c t i c  a c id as the control s . Other fi0d ings 

inc luded  an e�ress of oxy�en from infected erythrocytes , 

thought to  resu l t  from a drop in intracellular pH and a 
redu c t ion in the a�ount of  glucose whi ch co uld be ac counted 

for as lac tic  ac id , pyruvic  acid and oxygen uptake . Thi s  

l at ter find ing was thought t o  be ctue t o  util izati on of  

glucose  by the parasi t e  for synthetic  purpo ses . 

Changes in infec ted sh eep which  were c ons idered to  

r esult from the increased glycolytic  activity of erythro cyte s  

were a fall in venous blood �lucose  l evel s ( in some cases  t o  

negl igible value s) and a l ar�e increase in blo od lac t i c  

a c id l e vel s . Acid -base stud i e s  showed that these changes 

were ac companied by s ignifi cant ( p < 0.05) falls  i n  venous 

pH and stand ard b i carbonate . The f�ll in stand ard b icarb­

onate would be . expe cted  to result from the neutral i z a tion 

of lac t ic a c id , but t here was no apparent explanation for the 

increase in pC02 which al so o ccurred . S uch an increase  i s  

normally ind i cative o f  a re s piratory ac id o sis . Apart from 

a per iod of inappetanc�  during heavy paras itaemi a , wh ich  

may affe c t  weigh t  ga in , no  cl ini c al effe c t  due to the  a c id o s i s  

was noted . 

The redu c tive pot ential, i . e . , the abil ity of  an 

erythro cyte to w ithstand oxid at ive d amage  was assessed 



during an infe c t ion cycle  by measuring erythro cyte  reduced 

�lutath ione levels  and blood methae�oglobin levels before 

and after incubation w i th acetylphenylhydraz ine . I t  was 

concl uded that an infec ted erythrocyte's abil ity to wi th­

stand oxidGt ive chal lenge . was severely affe c ted as compared 

w i th control erythro cyte s ,  and th�t h�em9lys i s  co�ld be a 

l i kely  resul t .  Without such � challenge , however , an 

infe c ted erythrocyte ' s redu c t ive  po tential i s  not greatly 

affec ted . It  is probable that such metabolic  changes 

o c currin� in infe cted erythrocy te s  do not play a ro le in the 

pathogene s i s  of anaemia . 
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