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I n  t h e  Oxyvet LA p l u s  Lariago t r e a t e d  group 3 of 

t h e  6 t r e a t e d  animals (50%) surv ived  and w e r e  free of 

paras i taemia i n  one animal on t h e  1 s t  day a f t e r  t r e a t -  

ment and a l l  t h e  animals became free of t h e i l e r i a  7 th  

day onwards. C l i n i c a l  recovery i n  t h i s  group observed 

8-11 days of p o s t  treatment,  



CHAPTER V 

5. DISCUSSION 

T h e i l e r i o s i s  i s  a  t i c k  t r a n s m i t t e d  haemoprotozoan 

d i s e a s e  of c a t t l e ,  which c a u s e s  heavy m o r t a l i t y  i n  t h e  

t r o p i c a l  c o u n t r i e s .  The t o t a l  l o s s  i n  I n d i a  due t o  

t h i s  d i s e a s e  h a s  n o t  been c a l c u l a t e d .  However, the 

annual  l o s s  i n  t h e  s t a t e  of O r i s s a  was e s t i m a t e d  a s  

8 - 2 1  c r o r e s  ( s a t p a t h y  and Pradhan, 1991) .  The i n c i d e n c e  

of t h i s  d i s e a s e  h a s  been r e p o r t e d  from v a r i o u s  s t a t e s  

of I n d i a  a s  53.6% i n  c r o s s b r e d s  i n  Karnataka ( S a s t r y  

e t  a l ,  1981),20.6% i n  Haryana (Yadav et &, 1985) ,  20.45% -- 
i n  c r o s s b r e d s  and 4.75% i n  ind igenous  c a t t l e  a t  Uttar 

Pradesh  (Mal l ick  e t  a l .  1986) and 27.8% i n  Bihar (Sinha  -- 
and Verrna 1986)-  However, there i s  no r e p o r t  on the 

i n c i d e n c e  of t h i s  d i s e a s e  i n  Andhra Pradesh  though the 

d i s e a s e  occurs  i n  v a r i o u s  p a r t s  of t h e  s t a t e  f o r  the 

p a s t  s e v e r a l  y e a r s ,  Therefore ,  t h e  p r e s e n t  work was 

t a k e n  up t o  s tudy  t h e  i n c i d e n c e  i n  f e w  s e l e c t e d  V e t e r i -  

na ry  h o s p i t a l s  and l i v e s t o c k  farms of Andhra Pradesh .  

I n  o r d e r  t o  workout t h e  i n c i d e n c e  i n  h o s p i t a l s  t h e  

r e c o r d s  p e r t a i n i n g  t o  t h e  a i l i n g  animals  p r e s e n t e d  f o r  

t r e a t m e n t  w e r e  s c r u t i n i s e d  t o  f i n d  o u t  the i n c i d e n c e  

of t h e i l e r i o s i s ,  For  study of the i r ~ c i d e n c e  i n  orga-  

n i s e d  farms t h e  percentage of p o s i t i v e  c a s e s  a s  a g a i n s t  
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t h e  t o t a l  c a t t l e  populalz ion p r e s e n t  i n  t h e  f a r m  d u r i n g  

t h e  p a r t i c u l a r  y e a r  was t a k e n  i n t o  a c c o u n t .  

The f o u r  c l i n i c s  i.e., V e t e r i n a r y  P o l y c l i n i c ,  

C h i t t o o r ;  C o l l e g e  C l i n i c ,  T i r u p a t i :  c i t y  V e t e r i n a r y  

I i o s p i t a l  , T i r u p a t i  and Ambulatory C l i n i c ,  Thondawada 

and t h e  o r g a n i s e d  f a r m s  l i k e  C a t t l e  farm, Lam a t  G u n t u r  

and  Indo-swiss  P r o j e c t  a t  Visakhapa tnarn w e r e  c h o o s e n  

s i n c e  a t  t h e s e  i n s t i t u t i o n s  t h e r e  i s  good and a d e q u a t e  

d a t a  r e c o r d i n g  sys tem,  a v a i l a b i l i t y  of o l d  case r e c o r d s  

and  a v a i l a b i l i t y  of a d e q u a t e  f a c i l i t i e s  f o r  d i a g n o s i s  

of t h e i l e r i o s i s ,  

The o v e r a l l  a v e r a g e  i n c i d e n c e  o f  t h e i l e r i o s i s  i n  

v a r i o u s  h o s p i t a l s  d u r i n g  the y e a r s  1986 t o  1991 w a s  

0.95% i n  r e l a t i o n  t o  t o t a l  number of w h i t e  c a t t l e  p r e -  

s e n t e d  f o r  t r e a t m e n t .  The i n c i d e n c e  of t h e i l e r i o s i s  

o b t a i n e d  i n  t h e  p r e s e n t  s t u d y  i s  n o t  i n  c o n f d r m i t y  w i t h  

t h a t  r e p o r t e d  by Mohanthy & &.. (1990) 4.6%, which were 

m o d e r a t e l y  higher (4.6%) than that o b s e r v e d  i n  the pre-  

s e n t  s t u d y .  s u c h  v a r i a t i o n s  may be d u e  t o  d i f f e r e n c e  

i n  t h e  d e n s i t y  of c r o s s b r e d  l i v e s t o c k  and v e c t o r  popu- 

l a t i o n .  diL f e r  i n  g e o c l i a a t i c  c o n d i t i o n ,  p e r c e n t a g e  of  

e x o t i c  germplasm i n  n a t i v e  c r o s s b r e d  c a t t l e ,  v a r i e d  

managemental  and h y g i e n i c  p r a c t i c e s ,  prevalence of  . 

I n f e c t e d  v e c t o r  p o p u l a t i o n  and  d i f f e r e n c e  i r ~  t h e  sample  

s i z e .  



The p e r c e n t  i n c i d e n c e  of t h e i l e r i o s i s  w a s  33.65% 

by s e r o s u r v e y  i n  41  0 c r o s s b r e d  and n a t i v e  c a t t l e  s c r e e n e d  

b y  VenKataraman -- e t  a l .  (1984) w h i l e  ~ r a d h a n  et &. (1991) 

r e p o r t e d  t h e  i n c i d e n c e  t o  be 58% when t h e y  examined 1872 

serum samples  of cattle.  The p e r c e n t  i n c i d e n c e  by sero- 

g i c a l  s u r v e y  i s  g e n e r a l l y  much h i g h e r  t h a n  t h e  a c t u a l  

p r e v a l e n c e  of c l i n i c a l  disease s i n c e  t h e  s e r o p o s i t i v e  

c a s e s  c o u l d  be the a c t i v e  cases, c o n v a l e s c e n t s ,  reco- 

v e r e d  are even  c a r r i e r  c a t t l e .  The i n c i d e n c e  b a s e d  o n  

d e t e c t i o n  of p o s i t i v e  c a s e s  by b lood  smear  e x a m i n a t i o n  

a c t u a l l y  i n d i c a t e s  t h e  number o f  a c t i v e  c a s e s  a l o n e  

o b v i o u s l y  g i v i n g  a  t r u e  p i c t u r e  of t h e  d i s e a s e  i n c i d e n c e  

which is  f a r  less t h a n  t h e  s e r o s u r v e y  f i g u r e s  even  i n  

t h e  same p o p u l a t i o n .  

M a l l i c k  et s. (1987) r e p o r t e d  t h a t  4 .72% of  i n d i -  

genous  and 20-45% of c r o s s b r e d  c a t t l e  i n f e c t e d  w e r e  

b e i n g  a f f e c t e d  w i t h  2 , a n n u l a t a  ~ i h e n  blood smear s  w e r e  

t a k e n  from f e b r i l e  c a s e s  which i s  a l m o s t  i n  agreement  

w i t h  t h e  p r e s e n t  f i n d i n g s  of  2% and 20.83% w i t h  r e l a t i o n  

t o  t h e  i n d i g e n o u s  c a t t l e  and c r o s s b r e d  c a t t l e  w i t h  

p y r e x i a  r e s p e c t i v e l y  among a i l i n g  an ima l s ,  

The o v e r a l l  a v e r a g e  i n c i d e n c e  of t h e i l e r i o s i s  i n  

b o t h  o r g a n i s e d  farms c3uriqg t h e  y e a r s  1986-91 w a s  4.56% 

and  11.17% w i t h  r e l a t i o n  t o  a v e r a g e  number of  w h i t e  
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ca t t l e  and c r o s s b r e d  c a t t l e  p r e s e n t  i n  t h e  f a r m s .  

S i m i l a r  o b s e r v a t i o n s  w e r e  r e c o r d e d  by Bansa l  & G, 

(1987) i n  U.P. where the i n c i d e n c e  w a s  7 t o  15%, 

w h i l e  Shaw (1989) r e c o r d e d  1.4% i n  ca t t le  f a r m s  of 

Kashmir  Va l l ey .  A h i g h e r  i n c i d e n c e  of  t h e i l e r i o s i s  

w a s  r e c o r d e d  by M a t i k a s h v i l i  et 9. (1978) and 

Varshney (1991) which  c o u l d  be d u e  t o  d i f f e r e n c e  i n  

s a m p l e  s i z e  d i s t r i u u t i o n  of  e x o t i c  and crossbred 

p o p u l a t i o n  and t h e  l o w  v e c t o r  p o p u l a t i o n  i n  c e r t a i n  

a r e a s  such  as Kashmir v a l l e y .  P e r u s a l  of t a b l e  9 

i n d i c a t e s  t h a t  among 4  h o s p i t a l s  o n l y  v e t e r i n a r y  

P o l y c l i n i c ,  C h i t t o o r  r e c o r d e d  the h i g h e s t  i n c i d e n c e  

o f  1.71%. While t h e  l o w e s t  i n c i d e n c e  of  0.09% w a s  

noted a t  C i t y  V e t e r i n a r y  H o s p i t a l ,  T i r u p a t i  w i t h  re- 

l a t i o n  t o  t h e  t o t a l  number of w h i t e  c a t t l e  a t t e n d e d  

f o r  t r e a t m e n t .  The h i g h e r  i n c i d e n c e  at the f o r m e r  

c e n t r e  migh t  be due  t o  t h e  f a c t  C h i t t o o r  i s  one of 

the few a r e a s  of A.P. hav ing  h i g h e r  d e n s i t y  of 

c r o s s ~ r e d  c a t t l e .  The c o m p a r a t i v e l y  l o w e r  i n c i d e n c e  

i n  C i t y  V e t e r i n a r y  H o s p i t a l ,  T i r u p ~ 5 t i  due  t o  t h e  l o w  

d e n s i t y  of c r o s s b r e d  p o p u l a t i o n  i n  t h i s  a r e a  and 

t h e  i n h e r e n t l y  be t t e r  r e s i s t a n c e  o f  i n d i g e n o u s  

c d t t l e  t o  w i t h s t a n d  t h e i l e r i o s i s .  

Y e a r w i s e  a n a l y s i s  of d a t a  p e r t a i n i n g  t o  v a r i o u s  

h o s p i t a l s  on  t h e  i n c i d e n c e  w i t h  r e l a t i o n  t o  t o t a l  
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number o f  w h i t e  c a t t l e  d i d  n o t  r e v e a l  w i d e  v a r i a t i o n s  

f r o m  t h e  y e a r  1986 t o  1991. The l e a s t  i n c i d e n c e  of 

0.48% w a s  r e c o r d e d  a n  the year 1986 and the highes t  

1.7% i n  1991. 

I n  t h e  two o r g a n i s e d  farms t h e r e  w a s  no  i n c i d e n c e  

of t h e i l e r i o s i s  i n  1991. The h i g h e s t  i n c i d e n c e  o f  

t h e i l e r i o s i s  w a s  98.63% i n  1987 i n  c a t t l e  farm,  Lam 

when the d i s e a s e  o c c u r r e d  i n  t h e  f o r m  of a s e v e r e  o u t -  

b r e a k .  Dur ing t h e  same y e a r  t h e  i n c i d e n c e  i n  Indo- 

Swiss  P r o j e c t ,  Visakhapatnam was a l so  c o m p a r a t i v e l y  

h i g h e r  i.e., 55.43% a s  a g a i n s t  o t h e r  y e a r s .  S i n c e  

t h i s  y e a r  a l l  the a n i m a l s  w e r e  immunised w i t h  t h e  

v a c c i n e  i.e., Raksha V a c  'T' i n  b o t h  the fa rms ,  t h e  

i n c i d e n c e  lowered  i n  ISP and was n o t  r e c o r d e d  a t  Lam 

d u r i n g  1988. T h i s  c o u l d  be d u e  t o  t h e  p r o t e c t i o n  

a f f o r d e d  by t h e  v a c c i n a t i o n  and a l s o  r e g u l a r  s p r a y i n g  

of i n s e c t i c i d e s  l i k e  Cythion,  Mala th ion ,  Nuvan and 

r J e e m g u a r d  a t  f o r t n i g h t l y  i n t e r v a l  i n  t h e  s h e d s  and 

on t h e  l i v e s t o c k  a t  a p p r o p r i a t e  c o n c e n t r a t i o n s  i n  b o t h  

t h e  fa rms .  Again d u r i n g  1989 t h e r e  w a s  a s p u r t  i n  

t h e  i n c i d e n c e  i.e., 43.67% a t  Lam b u t  i t  w a s  n i l  a t  

ISP. During t h e  subsecluent y e a r s  the i n c i d e n c e  w a s  

a l m o s t  n e g l i g i b l e  t o  n i l  i n  b o t h  t h e  farms which c o u l d  

be d u e  t o  t h e  annua l  imrnunisat ion b u i l d  up  of h e r d  

immunity and r e g u l a r  s p r a y i n g  of i n s e c t i c i d e s .  
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I n  t h e  p r e s e n t  s t u d y  the h i g h e s t  i n c i d e n c e  w a s  

r e c o r d e d  d u r i n g  t h e  month o f  September  (1 -28%) f o l l o w e d  

by J u l y  (1.12%). The i n c i d e n c e  was l o w e s t  d u r i n g  t h e  

month of August (0,6@'/.) w i t h  r e l a t i o n  t o  w h i t e  c a t t l e  

p r e s e n t e d  f o r  t r e a t m e n t  i n  t l ~ e  h o s p i t a l s .  These f i n d -  

i n g s  a r e  i n  agreement  w i t h  the e a r l i e r  r e p o r t s  of 

Rao et &, (1986) and M a l l i c k  e t  a l .  (1987) who r e c o r d e d  -- 
m o s t  c l i n i c a l  cases d u r i n g  May and September  i n  A.P. and 

J u n e  t o  October  r e s p e c t i v e l y ,  S inha  and V e r m a  (1991) 

also r e p o r t e d  h i g h e s t  i n c i d e n c e  i n  J u l y  (34.59%) as 

r e c o r d e d  i n  t h e  p r e s e n t  s t u d y ,  

I n  t h e  Farms t h e  h i g h e s t  i n c i d e n c e  of  t h e i l e r i o s i s  

was r eco rded  d u r i n g  t h e  September (1.80%) and l e a s t  d u r i n g  

Janua ry  and March (0.0%) . These f i n d i n g s  are agreement  

w i t h  t h o s e  r e p o r t e d  uy Sharma and Gautam 11977) a s  h i g h e s t  

i n c i d e n c e  r eco rded  d u r i n g  h o t  and humid months,  T h i s  may 

be due t o  h i g h e r  v e c t o r  a c t i v i t y  and s t r c s s  on l i v e s t o c k  

d u e  t o  h o t  and humid weather .  

Ana lys i s  of d a t a  on p e r c e n t a g e  of  t h e i l e r i o s i s  i n  

r e l a t i o n  to  season  i n  h o s p i t a l s  (Table  17 and F i g u r e  5 )  

d i d  n o t  i n d i c a t e  much v a r i a t i o n .  However, d u r i n g  r a i n y  

s e a s o n  t h e  i n c i d e n c e  of t h e i l e r i o s i s  was h i g h e s t  (1 -01%) 

as compared t o  w i n t e r  s e a m  n  which r eco rded  t h e  1wes.t 

i n c i d e n c e  (0.75%) i n  r e l a t i o n  t o  w h i t e  c a t t l e  a t t e n d e d  

f o r  t r e a t m e n t ,  
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I n  t h e  f a rms  a l s o  the p a t t e r n  o f  s e a s o n a l  occu- 

r r e n c e  w a s  o b s e r v e d  t o  b e  s i m i l a r  t h e  i n c i d e n c e  b e i n g  

25 -42% d u r i n g  r a i n y  s e a s o n  l o w e s t  d u r i n g  w i n t e r  w i t h  

8.62% i n  r e l a t i o n  t o  a v e r a g e  w h i t e  c a t t l e  p r e s e n t  i n  

t h e  f a rms .  The p r e s e n t  f i n d i n g s  a re  i n  c o n f d r m i t y  w i t h  

t h o s e  of by S i n h a  and Verma (1991) who r e p o r t e d  h i g h e s t  

i n c i d e n c e  d u r i n g  monsoon (29.20%) and  l e a s t  i n  w i n t e r  

(9.79"/0) s e a s o n  d u r i n g  which t h e  v e c t o r  p o p u l a t i o n  may 

b e  c o m p a r a t i v e l y  less.  

Breedwise  d i s t r i b u t i o n  of t h e i l e r i o s i s  p o s i t i v e  

cases i n d i c a t e d  t h a t  minimum i n c i d e n c e  i n  i n d i g e n o u s  

c a t t l e  (on ly  5.42%) a t t e n d i n g  h o s p i t a l  w h i l e  none i n  

t h e  f a r m s  w e r e  a f f e c t e d .  Among the  i n d i g e n o u s  c a t t l e  

c o w s  are m o s t l y  s u s c e p t i b l e  (3 - 2 2 % )  f o l l o w e d  by c a l v e s  

1.36% w h i l e  b u l l s / o x e n  w e r e  l e a s t  s u s c e p t i b l e  (0.85%). 

I n  t h e  h o s p i t a l s  a  t o t a l  of ' 1 0 . 8 5 X ' c a l v e s  w e r e  a f f e c t e d  

among t h e i l e r i a  p o s i t i v e  c a s e s  which i n c l u d e s  i n d i g e n o u s  

c d l v e s  (1 -36%) and c r o s s b r e d  c a l v e s  (9.46%). The p r e -  

s e n t  f i n d i n g s  are n e a r l y  i n  confmrmi ty  w i t h  t h o s e  o f  

Sharma -- e t  a l .  (1981) who r e p o r t e d  i n c i d e n c e  of theile- 

r ios i s  i n  c a l v e s  ;t H.A.U., H i s s a r  a s  12.309:. However, 

Venkataraman et &.. (1984) r e p o r t e d  22.22% and 20.0% 

i n  below 1 y e a r  a g e  i n  e x o t i c  and i n d i g e n o u s  c a t t l e  

r e s p e c t i v e l y .  These  v a r i a t i o n s  may be d u e  t o  number 

of a n i m a l s  s c r e e n e d  f o r  the i le r ia  and  d i f f e r e n c e  i n  
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ABSTRACT 

The o v e r a l l  i n c i d e n c e  of t h e i l e r i o s i s  among cat t le  

p r e s e n t e d  f o r  t r e a t m e n t  a t  t h e  four c l i n i c s ,  i.e., 

V e t e r i n a r y  P o l y c l i n i c ,  C h i t t o o r ;  C i t y  V e t e r i n a r y  ~ o s p i t a l ,  

T i r u p a t i  ; Col lege  C l i n i c ,  T i r u p a t i  and Ambulatory C l i n i c ,  

Thondawada d u r i n g  t h e  y e a r s  1986-1991 w a s  0.95%, 2.3946, 

2.0%. 20,88%, and 13.7933 w i t h  r e s p e c t  t o  t o t a l  number of 

w h i t e  catt le,  c r o s s b r e d  c a t t l e ,  i nd igenous  c a t t l e  w i t h  

p y r e x i a ,  c r o s s b r e d  c a t t l e  w i t h  p y r e x i a  and w h i t e  c a t t l e  

w i t h  p y r e x i a  r e s p e c t i v e l y .  I n  t h e  two farms i ,e.,  C a t t l e  

fa rm,  Lam, Guntur and Indo-Swiss P r o j e c t ,  Visakhapatnam 

t h e  i n c i d e n c e  of t h e i l e r i o s i s  i n  i n d i g e n o u s  c a t t l e  w a s  

n i l .  W h i l e  i n  c r o s s b r e d  p o p u l a t i o n  i t  w a s  11.17% g i v i n g  
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methodology  w h i l e  c a l c u l a t i n g  t h e  p e r c e n t a g e  o f  t h e i -  

l e r i o s i s .  A n a l y s i s  of c u m u l a t i v e  i n c i d e n c e  of all t h e  

h o s p i t a l s  and f arms p u t  t o g e t h e r  i n d i c a t e d  t h a t  among 

t h e  p o s i t i v e  c a s e s  t h e  p e r c e n t a g e  o t  t h e i l e r i o s i s  i n  

c r o s s b r e d  c a t t l e  was 96.15% and i n  i n d i g e n o u s  c a t t l e  

i t  w a s  3.85%. These  f i n d i n g s  a r e  n o t  i n  agreement  w i t h  

t h o s e  of  Sastry e t  a l .  (1981) w i t h  56.7% i n  p u r e  e x o t i c  --  
b r e e d s ,  45% i n  c r o s s b r e d  and 25% i n  i n d i g e n o u s  c a t t l e .  

M a l l i c k  et G. (1987)  r e p o r t e d  4.72% i n  i n d i g e n o u s  and 

2 0-4 0% i n  c r o s  s ~ r e d  . These  v a r i a  e o n s  p r o b a b l y  c o u l d  

be d u e  t o  v a r i a t i o n  i n  s u s c e p t i b i l i t y  of d i f f e r e n t  

b r e e d s ,  sample  size and d i f f e r e n t  methadology u s e d  f o r  

d i a g n o s i s  o f  t h e i l e r i o s i s .  

Breedwise  a n a l y s i s  of t h e  d a t a  i n d i c a t e  t h e  i n c i -  

dence? i n  J e r s e y  cows t o  u e  70.16% a g a i n s t  12.64% i n  I-l F 

c r o s s e s  i n d i c a t i n g  a  h i g h e r  s u s c e p t i b i l i t y  of  J e r s e y  

a n i m a l s .  Another  i m p o r t a n t  obs t2 rva t ion  f r o m  the p r e s e n t  

s t u d y  i s  p r o b a b l y  t h e  Ongole c a t t l e  a r e  more r e s i s t a n t  

a s  compared t o  o t h e r  i n d i g e n o u s  c a t t l e .  R e s u l t s  of t h i s  

s t u d y  w i t h  r e s p e c t  t o  f a r m s  l e n d s  a v e r y  s t r o n g  s u p p o r t  

for t h e  h i g h  s u s  c e ; , t i b i l i t y  of t h e  c r o s s b r e d  a s  compared 

t o  h i g h  i n n a t e  r e s i s t a n c e  of t h e  i n d i g e n o u s  Ongole c a t t l e  

a s  b o t h  t h e  b r e e d s  of a n i m a l s  w e r e  a l m o s t  e q u a l  i n  number 

i .e. ,  a l m o s t  100 t o  180 each w e r e  b e i n y  m a i n t a i n e d  i n  

t h e  same farm ( C a t t l e  farm,  Lam) u n d e r  s i m i l a r  managemental  



n u t r i t i o n a l  and h e a l t h y  c o n t r o l  p r a c t i c e s .  
D u r i n g  the 

1987 o u t b r e a k  when 98.63% of c r o s s b r e d  c a t t l e  w e r e  

affected n o t  a s i n g l e  Ongole c a t t l e  w a s  a f fec ted  w i t h  

t h e i l e r i o s i s  i n  t h e  same  f a n n .  AS s u c h  i t  c a n  be con- 

c l u d e d  t h , ~ t  Ongole c a t t l e  are q u i t e  r e s i s t a n t  t o  t h e i -  

l c r i o s i s .  

For  c o m p a r i s i o n  of t h e  p r e t r e a t m e n t  and p o s t  t reat-  

ment c l i r l i c o - b i o c h e m i c a l  and h a e m a t o l o g i c a l  v a l u e s  o f  

t h e i l e r i a  affected c a t t l e  <,nd t h e  f i f t e e n  a n i m a l s  of 

t h e  c o n t r o l  grou; were  choosen frorn t h e  same area. These 

a n i m a l s  were h e a l t h y ,  a l e r t  and w e r e  n e g a t i v e  f o r  blood 

protozoa. The mean temperature, p u l s e ,  r e s p i r a t i o n  ra tes  

anri rumen m o t i l i t y  r e c o r d e d  a r e  w e l l  w i t h  in t he  normal 

r a n g e  as r e p o r t e d  b y  Udaysankar et g.  (19861, ~ubbaraja  

et JI. (1989) ;  and Venkate:;warulu et &. (1990)- -- 
'!?he PCV, hcicrnoglobin, TLC and TLC v a l u e s  are r e c o r -  

de. . IS 3 0 . 8  2 1.01%. 10.70 2 0 . 3 4  giv, 5 . 2 4  + 0.24 
3  

arid 8.84 2 0 . 2 6  >: 10 /cmm r e s l ) e c t i v e l y .  The h a e m o g l o b i n  

arid TLC v a l u e s  o b t a i n e d  i n  t h e  p r e s e n t  s t u d y  are i n  con- 

L a r m i t y  w l t t l  tht: v d l u c s  r e p o r t e d  by Baumger tne r  (1979) 

and ~ ~ i J e r  and S i ~ ~ i i q u e  ( 1 9 8 9 ) .  While  the TEC v a l u e s  

are similar t o  t h e  va1uc.s o b s e r v e d  by Aleucar (1972), 

Danov ( 1 9 7 7 )  ancj B a u i n g e r  t c r  (1979) - 
ln the present r;: udy ~ h i l  b i o c h e m i c a l  v a l u e s  of 

bled uluc-ose and ~ c r ~ l r n  ~ K O I I  r c ~ ~ ~ o r t e d  a s  47.72 2 9 - 3 3  rng% 



and 150.83 - + 6.83 ug% r e s p e c t i v e l y ,  The blood glucose 

v a l u e s  are n e a r l y  c o i n c i d i n g  w i t h  v a l u e s  r e p o r t e d  by 

Sethuraman and R a t h o r  (1979) and Venka te swaru lu  et &. 

(1990).  The serum i r o n  v a l u e s  reported by Brown (1966) 

w i t h  r a n g e  of 20 t o  180 ug%, S a r r o r  (1955) w i t h  r a n g e  

of 50-240 ug%, Pandy et &. (1982) w i t h  158.21 ug% w h i c h  

are s i m i l a r  t o  the o b s e r v a t i o n s  made i n  present s t u d y .  

The c l i n i c a l  symptoms of t h e i l e r i o s i s  r e c o r d e d  

d u r i n g  the p r e s e n t  i n v e s t i g a t i o n s  l i k e  a n o r e x i a ,  weak- 

n e s s ,  s w e l l i n g  o f  p r e s c a p u l a r  lymphnodes,  f e v e r  and 

anaemia are w e l l  e s t a b l i s h e d  and a l so  i n  c o n f b r m i t y  w i t h  

t h o s e  r e p o r t e d  uy earlier worke r s  (Gautam e t  al . ,  1970;  -- 
Sharma and Gautam, 1973; G i l l  e t  d l . ,  19'17 and S u r e s h  

e t  a l . ,  1986) . The symptoms like r e d u c t i o n  i n  m i l k  y i e l d  -- 
i n  l a c t a t i n g  a n i m a l s  cou ld  be d u e  t o  f e v e r ,  g e n e r a l  

weakness  and anaemia such  symptoms were a l s o  r e c o r d e d  

by Sharma and Gautarn (1973), L r a s a n n a  Kumar e t  a l . ,  -- 
(!388), Dumanli and C i f  t c i  ( 1988 )  and Unsurer~  e t  a l .  -- 
(1988). Nervous symptoms such  a s  c i r c l i n g  rnovemen ts, 

m u s c u l a r  t w i t c h i n g ,  p a d d l i n g  movements of legs, p r e s s -  

ing of head  a g a i n s t  f i x e d  o b j e c t s ,  which w e r e  r e c o r d e d  

i n  e x p e r i m e n t a l  c a s e s  (Sliarma and Gautam, 1973; S r i v a s -  

t a v a  and Sharma, 1976)  c o u l d  n o t  be s e e n  i n  any case 

d u r i n g  t h e  p r e s e n t  s t u d \ ? .  The symptoms l i k e  cough and 



b i l a t e r a l  s e r o u s  n a s a l  d i s c h a r g e s  o b s e r v e d  d u r i n g  t h e  

p r e s e n t  t r i a l  w e r e  c o r r e l a t i n g  w i t h  t h e  symptoms r e p o r t e d  

by t h e  Karunanidh i  et g. (1982) ,  M a l l i c k  (1991) and 

c o u l d  be  mos t ly  due t o  s econda ry  b a c t e r i a l  i n £  e c t i o n .  

O t h e r  o c c a s i o n a l l y  encoun te red  symptoms l i k e  s k i n  n o d u l e s ,  

u t r i c a r i a l  l e s i o n s  r e p o r t e d  by Karunanidh i  e t  d l .  (19821, 

Manikkam e t  a l .  (1984) and Sudan et g. (1992) i n  t h e i -  

l e r i a  i n f e c t e d  a n i m a l s  u e r e  n o t  s e e n  i n  any c a s e  d u r i n g  

t h e  p r e s e n t  i n v e s t i g a t i o n .  

I n  t h e i l e r i a  a f f e c t e d  an ima l s  b e l o n g i n g  t o  b o t h  

t h e  groups  t h e  mean v a l u e s  of t e m p e r a t u r e ,  p u l s e  and 

r e s p i r a t i o n s  were 105.11 2 0 . 4 7 ~ ~ ~  75.57 - + 4.72/min. and 

29 .43  - + 1.49/min. and 105.47 - + 0 . 3 7 ~ ~ ,  76.67 - + 3,8/min. 

and 32.67 2 1.6/min. r e s p e c t i v e l y  f o r  g roup  I and g r o u p  I1 

A l l  t h e  auove v a l u e s  of b o t h  t h e  g roups  w e r e  s i g n i f i c a n t l y  

h i g h e r  (P< 0.01) a s  compared t o  t h e  c o r r e s p o n d i n g  v a l u e s  

i n  t h e  c o n t r o l  g roup .  There  was a  s i g n i f i c a n t  d e c r e a s e  

( P C  0.01) i n  t h e  rumen m o t i l i t y  i n  b o t h  t h e  g roups .  

s i m i l a r  o b s e r v a t i o n s  have  been r e p o r t e d  by t h e  e a r l i e r  

workers  ( ~ h a r m a  and Gautam, 1973; G i l l  9 &., 1971; 

Bulkan et G., 1979; Karunanidh i  et s., 1982; S u r e s h  

e t  a l . ,  1986 and Prasannakurnar et s., 1988) .  -- 
I n  an ima l s  of g r o u i )  I t h e  p r e t r e a t m e n t  v a l u e s  qf 

LJCV, haemoglobin,  TEC, b lood  g l u c o s e ,  serum i r o n  s i g n i f i -  



c a n t l y  d e c r e a s e d  (P< 0.01) when compared t o  h e a l t h y  

c o n t r o l  g roup  where a s  i n  g r o u p  I1 o n l y  PCV, haernoglobin,  

b lood  g l u c o s e  and serum i r o n  v a l u e s  d e c r e a s e d  s i g n i f i -  

c a n t l y  (P< 0.01).  I n  t h e  l a t e r  g roup ,  t o t a l  e r y t h r o c y t e  

c o u n t  ( P <  0.05) d e c r e a s e d  s i g n i f i c a n t l y .  I n  b o t h  t h e  

g r o u p s  t h e  <:-otal l e u c o c y t e  c o u n t  d i d  n o t  show any s i g n i -  

f i c a n t  d i f f e r e n c e .  The f i n d i n g s  o f  t h e  p r e s e n t  s t t d y  are 

i n  c l o s e  agreement  w i t h  t h e  f i n d i n g s  o f  Sharrna and M i s h r a  

(1990)  who have  r e c o r d e d  40.3% f a l l  i n  PcV, Dhar  and 

Gautarn (1979) and Sharma et g. (1980) o b s e r v e d  a  gradual 

f a l l  i n  PCV i n  e x p e r i m e n t a l  t h e i l e r i a  i n f e c t i o r l ,  on t h e  

o t h e r  hand S h a s t r y  et &. (1985) i n d i c a t e d  t h a t  d e c r e a s e  

i r i  PLv was d i r e c t l y  p r o p o r t i o n a l  t o  t h e  i n c r e a s e  i n  per-  

c e n t a g e  of p a r a s i t a e m i a ,  Dhar  = &. (1990) o b s e r v e d  

d e c r e a s e  i n  PCN i n  t h e  i n i t i a l  p h a s e  of 2 - a n n u l a t a  i n f e c -  

t i o n .  

There  w a s  a s i g n i f i c a n t  d e c r e a s e  i n  haernoglobin i n  

p r e s e n t  s t u d y  i n  t h e i l e r i a  i n f e c t e d  c a t t l e  of b o t h  t h e  

g roups .  Th i s  cou ld  be due t o  t h e  i n c r e a s e d  d e s t r u c t i o n  

o f  RBC i n  e x c e s s  of t h e i r  p r o d u c t i o n .  S i m i l a r  o b s e r v a -  

t i o n s  have  been  re~ .bor ted  by Dhar  and Gautarn (197'9), 

S h a s t r y  e t  a l .  (1985), Rhandhawa et s. (1990) . S h u k l a  

and Sharma (1991) r e p o r t e d  a g r a d u a l  f a l l  i n  haemoglobin  

u n t i l  c h r o n i c  phase  of i n f e c t i o n  and conc luded  t h a t  ' 

t h e  d e c l i n e  i n  hdemoglobin i s  d i r e c t l y  p r o p o r t i o r l a 1  t o  

t h e  i n c r e a s e  i n  p e r c e n t a g e  of p a r a s i t a e m i a .  



1 3 5  

The d e c r e a s e  i n  e r y t h r o c y t e  c o u n t  c o u l d  be as a 

consequence  t o  t h e  p e n e t r a t i o n  of e r y t h r o c y t e s  by t h e  

m c r o z o i t e s  and r a p i d  removal of t h e  i n f e c t e d  e r y t h r o c y t e s  

b y  t h e  s p l e e n  and l i v e r  ( ~ t e n g ,  1964; J e o n  e t  a l . ,  1973; -- 
Ruprah, 1974, Dhar and Gautarn, 1979 and Randhawa e t  a l .  

1990) w h i l e  the g r a d u a l  f a l l  i n  TEC, obse rved  by Sharma 

e t  - -- dl. (1980) i n  e x p e r i m e n t a l  c a s e s .  B e s i d e s  t h e  normal  

means of removal of e r y t h r o c y t e s  e v i d e n c e  of i n c r e a s e d  

e r y t h r o p h a g o c y t o s i s  c o u l d  b e  e s t a b l i s h e d  by e x a m i n a t i o n  

o f  t h e  s p l e e n  i m p r e s s i o n  smears  (Gautam, 1982). I n  

e x p e r i m e n t a l  c a s e s  of 2.  annu la  t a  i n f e c t i o n  i n  c a l v e s  

t h e r e  w a s  a g r a d u a l  d e c r e a s e  i n  RBC c o u n t s  u n t i l  t h e  

c h r o n i c  phase  of t h e  d i s e a s e  d u r i n g  which c l i n i c a l  

anaemia w i t h  maximum f dl1 i n  R B C c o u n t  o c c u r r e d  a£ ter 

peak p a r a s i t a e r n i a  (Dhar and Gautam 1 9 7 9 ) .  As d i f f e r e n t  

f rorn t h i s  L a i b l i n  (1978) obse rved  e r y t h r o c y t o p e n i a ,  

tlxrornbocytopenia ~ e f  o r e  t h e  a p p e a r e n c e  of e r y t h r o c y t i c  

i orm i n  c i r c u l a t i o n  and c o n s i d e r e d  t h a t  the a n i m a l s  had 

a n  a p l a s t i c  anaemia,  S i m i l a r  o b s e r v a t i o n s  w e r e  r e c o r d e d  

i n  t h e  p r e s e n t  s t u d y  a s  t h e r e  was a s i g n i f i c a n t  d e c r e a s e  

i n  t h e  TEC of  g r o u p  I and 11. 

The a v e r a g e  l e u c o c y t e  c o u n t  i n  a n i m a l s  of  g r o u p  I 

3 
and g roup  I1 b e f o r e  t r e a t m e n t  was 7.98 2 1-54 x 10 /cmm 

3 
~ i n d  7.33 + 1 - 3 1  x 10 / c m m  which was s l i g k i t l y  l o w e r  t h a n  - 

3 
t h e  c o n t r o l  v a l u e  of 8 . 8 4  + 0.26 x 10  /cI'nm. Sharrrla and 
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Gautam (1977) r e p o r t e d  t h e  TLC t o  r a n g e s  f rom 3  t o  5 

thousands/cmtn i n  686 c a s e s  of e x p e r i m e n t a l l y  i n d u c e d  and 

a c u t e  form of t h e i l e r i o s i s .  These v a l u e s  a r e  s l i g h t l y  

less  t h a n  t h e  p r e s e n t  o b s e r v a t i o n ,  S e v e r a l  o t h e r  worke r s  

i . e . ,  Dumanli (1987) and Sharma (1979) have  r e p o r t e d  

d e c r e a s e  i n  1 eucocyte  count  i n  e x p e r i m e n t a l  t h e i l e r i o s i s ,  

w h i l e  Randhawa et s. (1990) r eco rded  s i m i l a r  o b s e r v a t i o n s  

i n  a mixed i n f e c t i o n  of t h e i l e r i o s i s  and anap la smos i s .  

However, Bane r j ee  et a. (1988) r eco rded  a  modera t e  

l e u c o c y t o s i s  i n  e a r l y  phase  of c l i n i c a l  c a s e s  of  t h e i -  

l e r i o s i s .  

I n  t h e  an imals  of g roup  I and I1 t h e r e  w a s  s i g n i f i -  

c d n t  d e c l i n e  i n  (P 0.01) s e r u m  i r o n  v a l u e s  i.e,, 85.88 2 

9.95 ug% and 96.71 + 7.29 ug% r e s p e c t i v e l y  b e f o r e  t rea t -  

ment. Though c l i n i c a l l y  anaemia h a s  been r e p o r t e d  as a 

c o n s i s t a n t  symptoms by s e v e r a l  workers  a l o n g  w i t h  dec -  

r e a s e  i n  TEC, PCv, and H b  v a l u e s  b u t  t h e  i n f o r m a t i o n  on  

t h e  serum i r o n  v a l u e s  i n  t h e i l e r i a  i n f e c t e d  c a t t l e  i s  

very meagre, Sinha (1991) o ~ s e r v e d  a  s i g n i f i c a n t  dec- 

r e a s e  (P< 0.05) i n  i r o n  v a l u e s  i n  hdemoprotozoan i n f e c -  

t i o n s  l i k e  t h e i l e r i o s i s ,  anap la smos i s  and t r y p a n o s o m i a s i s ,  

I n  anaemic c a t t l e  v a r i o u s  workers  l i k e  Wintrobe (1933) 

r e p o r t e d  100 ug% serum i r o n .  F rank  e t  a l .  (1970) r e p o r t e d  

80.30 + 27.23 ug% i n  d i s e a s e d  c o n d i t i o n s .  Kaneko (1980) 

d e s c r i b e d  d e c l i n e  i n  serum i r o n  v a l u e s  i n  i r o n  d e f i c i e n c y  

dnaernia, a c u t e  phase  o t  inflammatory r e a c t i o n  and c h r o n i c  

int lamrnat ion.  



As compared t o  v a r i o u s  p a r a s i t i c  d i s e a s e s  like 

b a b e s i o s i s  i n  which t h e r e  i s  h a e m o l y s i s ,  haemoglobi -  

n u r i a ,  c h r o n i c  p a r a s i t i c  i n f e s t a t i o n  r e s u l t i n g  i n  

haernor rhagic  anaemia,  i n  t h e i l e r i o s i s  t h e r e  i s  no 

l o s s  of i r o n  f rom t h e  body t o  o u t s i d e ,  T h e r e f o r e ,  

t h e  o b s e r v e d  d e c r e a s e  i n  serum i r o n  c o u l d  be d u e  t o  ery. 

t h r o p h a g o c y t o s i s  where by t h e  release of  i r o n  f r o m  

t h e  yhagocytc- s t o r  r e u t i l i n a t i o n  c o u l d  be d e l a y e d .  

V a r i o u s  a u t h o r s  l i k e  Bansa l  et &. (1977) ,  Yadav 

and Gautam (1986) and Anantwar et 3. (1986) o b s e r v e d  

hypog ly  caemia i n  t h e i l e r i a  in£ e c t e d  cows and ca lves .  

S i m i l a r  o b s e r v a t i o n s  w e r e  r e c o r d e d  i n  t h e  p r e s e n t  i n -  

v e s t i g a t i o n  on b lood  g l u c o s e  v a l u e s  b e f o r e  t r e a t m e n t  

i n  b o t h  t h e  g r o u p s .  Th i s  c o u l d  be due t o  e x c e s s  u t i -  

l i s a t i o n  of  g l u c o s e  f o r  high body t e m p r r a t u r e  and a 

c o m p a r a t i v e l y  l o w e r  i n t a k e  of  f e 6 . d .  due t o  p a r t i a l  

l o s s  of a p p e t i t e .  

E f f e c t i v e  treatment of t h e i l e r i o s i s  r e m a i n s  a 

problem i n  t r o p i c a l  c o u n t r i e s .  V a r i o u s  d r u g s  h a v e  b e e n  

e v o l v e d  f rom time t o  t i m e  but so far no  d r u g  h a s  b e e n  

shown t o  h a v e  100% e f f i c a c y  a g a i n s t  t h e i l e r i o s i s .  

However, r e c e n t l y  a ser ies  of hydroxynap thoqu inons  

(993c,  parvaquone  and UW 720c, bupa rvaquone )  have been 

r e p o r t e d  t o  g i v e  promising r e s u l t s  as t h e s e  are found  

t o  b e  e f f e c t i v e  b o t h  the s c h i z o g e n i  c and e r y t h r o c y t i c  

s t a g e  of p a r a s i t e ,  These d r u g s  act  by o b s t r u c t i n g  
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e l e c t r o n  t r a n s p o r t  c h a i n .  I n i t i a l l y  parvaquone w a s  

recommended @ 20 mg/kg body we igh t  b u t  MacHardy et &. 

( 1985 1 demons t r a t ed  t h a t  buparvaquone p r o u a b l y  d u e  t o  

i t s  g r e a t e r  r e s i s t a n c e  t o  m e t a b o l i c  d e g r a d a t i o n  is  much 

more e f f e c t i v e  t h a n  parvsquone.  T h e r e f o r e ,  i n  the 

c u r r e n t  s t u d y  buparvaquone (M/S Beecharn Animal H e a l t h ,  

UK) c o n t a i n i n g  2 hydroxy-3 (~rans-4-butyrchyco-hexy) . '.-: 

m e t h y l  1-4 napthoquinone  which c o n t a i n  50 mg of t h e  

above  compound p e r  m i l l 1  l i t r e  w a s  g iven  a t  t h e  rate 

o f  1 m1/20 kg body we igh t  i -e . ,  2.5 kg/kg body w e i g n t  

t o  t h e  7 t h e i l e r i a  i n f e c t e d  c r o s s b r e d  cows. Of t h e  

7 c l i n i c a l  cases t r e a t e d  2 an ima l s  d i e d  on 4 t h  and  6 t h  

d a y  of p o s t  t r e e t m e n t  by m a n i f e s t i n g  t y p i c a l  symptoms 

of  t h e i l e r i o s i s .  However, t h e  r ema in ing  5 cows showed 

c o n s i d e r a b l e  improvement i n  c l i n i c a l  symptorns , improve- 

ment i n  h a e m a t o l o g i c a l  and b iochemica l  mean v a l u e s  a£ t e r  

1 2 t h ,  20th day p o s t  t r e a t m e n t  when compared w i t h  t h e  

v a l u e s  of b e f o r e  t r e a t m e n t .  The temperature, r e s p i -  

r a t i o n  (P-c 0.01) and p u l s e  mean v a l u e s  s i g n i f i c a n t l y  

d e c r e a s e d  (PC 0.05) and improvement i n  rumen m o t i l i t y  

(P<0.01) was obse rved  on 1 2 t h  d a y ,  A f u r t h e r  s i g n i f i -  

c a n t  d e c r e a s e  (PC 0.01) i n  t e m p e r a t u r e ,  r e s p i r a t i o n  

r a t e  and pulse ( P d  0.05) was obse rved  on 20th  day 

p o s t  t r e a t m e n t  w h i l e  rurncn m o t i l i t y  r a t e  improved . 

s i g n i f i c a n t l y  (P< 0.01) w i t h  a mean of 2 - + 0.00/2 min. 
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The s l i g h t  i n c r e a s e  i n  r e s p i r a t i o n  r a te  c o u l d  be d u e  to  

c o m p a r a t i v e l y  low haernoglobin l e v e l  i n  t h e  r e c o v e r e d  

a n i m a l s .  

The Hb and PCV though i n c r e a s e d  a  l i t t l e  b u t  c o u l d  

n o t  r e a c h  t h e  comparable  l i m i t s  of  c o n t r o l  a n i m a l s .  Th i s  

c o u l d  b e  due  t o  t h e  f a c t  t h a t  t h r o u g h o u t  t h e  t r e a t m e n t  

s u p p o r t i v e  t h e r a p y  l i k e  l i v e r  e x t r a c t ,  i r o n - d e x t r a n  etc. 

w e r e  n o t  g i v e n  i n  o r d e r  t o  a v o i d  t h e  d i f f i c u l t y  of  r u l -  

i n g  o u t  the e f f i c a c y  of s u p p o r t i v e  t h e r a p y  f rom t h a t  of 

t h e  m a i n  d r u g s  though i n  r o u t i n e  c l i n i c a l  p r a c t i c e  t h e s e  

a r e  n e c e s s a r y  t o  be g i v e n  t o  improve t h e  low H b ,  PCV, 

TEC and serum i r o n  and a l l e v i a t e  anaemia.  

Among t h e  h a e m a t o l o g i c a l  p a r a m e t e r s  l i k e  PCV, H b ,  

TEC, 'TLC there w a s  i n s i g n i f i c a n t  imk~rovemcnt o b s e r v e d  

on 1 2 t h  d a y .  However, o n l y  TEC s i g n i f i c a n t l y  (P(0.01)  

improved on 2 0 t h  day of p o s t  treatment. 

S i m i l a r '  to t h e  haema to log i  cal  o b s e r v a t i o n  no s i g n i f i -  

c a n t  improvement cou ld  be  obse rved  i n  t h e  b i o c h e m i c a l  

p a r a m e t e r s  l i k e  b lood  g l u c o s e ,  se rum i r o n  by t h e  1 2 t h  

d a y  whereas  on day  20 th  t h e r e  w a s  s i g n i f i c a n t  improve- 

ment (PC 0.05) i n  b lood  g l u c o s e  and serum i r o n  v a l u e s  

o n l y .  A l l  t h e  s u r v i v i n g  an ima l s  improved i n  g e n e r a l  

c o n d i t i o n  and m i l k  ) r i e l ( i  improved i n  l a c t a t i n g  a n i m a l s .  



an average of' 4.56% i n  total w h i t e  cattle. This diseaaar 

occur red  i n  t h e  form o f  o u t b r e a k  d u r i n g  1987 a t  both tbe 

farms a f f e c t i n g  74.55% of c r o s s b r e d  p o p u l a t i o n  s u b s e q u e n t 1  

d u e  t o  r e g u l a r  v a c c i n a t i o n  and s p r a y  of i n s e c t i c i d e s  the 

i n c i d e n c e  was nil a t  ISP, Visakhapatnam fo r  1989 t o  1991 

and a t  Lam for  1991. 

Both a t  the h o s p i t a l s  and farms the h i g h e s t  i n c i -  

dence  of t h e i l e r i o s i s  observed d u r i n g  t h e  month of Sep- 

tember. Seasonwise a n a l y s i s  of d a t a  i n d i c a t e d  t h e  least 

and t h e  h i g h e s t  i n c i d e n c e  d u r i n g  w i n t e r  and r a i n y  seasom 

r e s p e c t i v e l y .  Among the 831 t h e i l e r i a  p o s i t i v e  c a s e s  

i n  farms and h o s p i t a l s  d u r i n g  1986 t o  1991 about 96.15% 

w e r e  c rossbred ,  w h i l e  only  3.85% w e r e  indigenous  c a t t l e .  

The l a t e r  w a s  recorded only  a t  V e t e r i n a r y  P o l y c l i n i c ,  

c h i t t o o r ,  Breedwise i n c i d e n c e  i n d i c a t e d  t h a t  J e r s e y  

c r o s s e s  w e r e  more s u s c e p t i b l e  than  HF and i n t e r s e  

c r o s s e s .  

For  t h e  t h e r a p e u t i c  t r i a l  1 3  c l i n i c a l  c a s e s  of 

t h e i l e r i o s i s  w e r e  d i v i d e d  i n t o  2 groups.  The g roup  I 

comprised of 7 cows which were t r e a t e d  wi th  Buparva- 

quone @ 2.5 mg/kg body weight  once, A l l  the 6 c o w s  of 

group I1 w e r e  t r e a t e d  wi th  Oxyvet L A  @ 20 mg/kg body 

weight  a s  s i n g l e  i/m i n j e c t i o n  a long w i t h  L a r i a g o  

@ 15 m l ,  10 m l ,  5 m l  on t h r e e  c o n s e c u t i v e  d a y s  i,e., 



Though t h e  p a r a s i t a e m i a  waned by a b o u t  t h e  7 t h  

day and eventhough s o m e  c l i n i c a l  improvement w a s  o b s e r v e d  

t h e r e  w a s  no improvement i n  t h e  Hb, YCV, s e r u m  i r o n  by 

t h e  1 2 t h  day which m a y  b e  d u e  t o  f a c t  t h a t  t h e  a n i m a l s  

w e r e  t r e a t e d  o n l y  w i t h  at] ti t h e i l e  r i a l  d r u g  w i t h o u t  any 

s u p p o r t i v e  t r e a t m e n t  s u c h  as i r o n ,  l i v e r  e x t r a c t s  etc. 

D h a r  et &. (1989) obse rved  no f a l l  i n  Hb ,  PLT when drug 
* 

w a s  g iven  p r i o r  t o  t h e  i n o c u l a t i o n  o f  t h e i l e r i a  i n  

c r o s s b r e d  c a t t l e  e x p e r i m e n t a l l y  a s  immunoprophylaxis .  

However, u n d e r  s u c h  c o n t r o l l e d  e x p e r i m e n t a l  i n f e c t i o n  

g i v i n g  d r u g  p r i o r  t o  e s t a b l i s h m e n t  of i n f e c t i o n  c o u l d  

check  t h e  m u l t i p l i c a t i o n ,  l o w e r  t h e  r a t e  of i n v a s i o n  of 

erythrocytes by m e r o z o i t e s  and t h e i r  removal  t h e r e  by 

n o t  marKedly a£ f e c t i n g  t h e  haemoglobin and PCV v a l u e s ,  

fiowever, i n  t h e  p r e s e n t  s t u d y  as  t h e  c a s e s w e r e  y r e s e n -  

t e d  by t h e  f d r m e r s  f o r  t r e a t m e n t  i n  t h e  advanced s t a g e  

of d i s e a s e  ( i . e . ,  t h e  p r o t o z o a  a l r e a d y  e s t a b l  i s h c d  w e l l  

i n  t h e  an imal  body) hencc even  t h e  a n i m a l s  r e c o v e r e d  

c l i n i c a l l y  t he  Hb, L,CV cou ld  n o t  improve s i g n i f i c a n t l y  

even a£ ter 20 th  day  p o s t  t r e a t m e n t .  Dhar  et s. (1990) 

found. H b  and P u V  t o  d e c r e a s e  i n i t i a l l y  ; > f t e r  t h e i l e r i a l  

i n f e c t i o n  which r a p i d l y  r e t u r n e d  t o  p r e t r e a t m e n t  l e v e l .  

B a n e r j e e  et 3 , .  (1988) r e c o r d e d  g r a d u a l  improvement i n  

PLV, Hb, T ~ C  v a l u e s  a f t e r  3 0 t h  day  of p o s t  t r e a t m e n t  

and observed  100;/0 r e c o v e r y  however i r l  this t : r i a l  a l o n g  



w i t h  buparvaquone t h e  a u t h o r s  used Vi tamin  B Complex, 

an t ih i s tami* . .  . a n t i p y r e t i c s ,  p d r e n t r a l l y  and h a e m a t i n i c s  

o r a l i y  which cou ld  h a v e  b r o u g h t  a b o u t  the improvement.  

I n  t h e  p r e s e n t  s t u d y  t h e  shedd ing  of p a r a s i t e  w a s  

obse rved  on t h e  second day i n  few ancl a l l  a n i m a l s  became 

n e g a t i v e  on day 7 which i s  a l m o s t  ag re t . ab l e  w i t h  t h e  

f i n d i n g s  of Dhar et &. (1987) who obse rved  s h e d d i n g  

of p a r a s i t e  s t a r t i n g  . 0 . 6 t h  day  and ended a£  ter 

1 5 t h  day  in e x p e r i m e n t a l  c a s e s .  T h i s  v a r i a t i o n  may be 

d u e  t o  d i f f e r e n c e  i n  the p e r c a n t  of p a r a s i t a e m i a ,  v a r i a -  

t i o n  i n  the s t r a i n  of t h e i l e r i a  and t h e  s t a g e  of t h e  

d i s e a s e  a t  which i t  was p r e s e n t e d  f o r  t r e a t m e n t  a t  t h e  

c l i n i c s  by t h e  f nrmcrs .  

During t h i s  i n v e s t i g a t i o n  5 o u t  of 7 a n i m a l s  of 

g r o u p  I which w e r e  t r e a t e d  w i t h  buparvaquone s u r v i v e d  

g i v i n g  an o v e r a l l  e f f i c a c y  of 71.4Xdfor t h i s  d rug .  

s ~ i s t r y  (1989)  r e p o r t e d  58.6% e f f i c a c y ,  w h i l e  B a n e r j e e  

e t  a l .  (1988), MacHardy e t  d l .  (1985) r e p o r t e d  100% - -- -- 
e f f i c a c y .  However, B a n e r j e e  et &. (1988) had g i v e n  

buparvaquone i n  2 doses w i t h  s u p p o r t i v e  t h e r a p y  s u c h  

as l i v e r  e x t r a c t ,  pa race t amol ,  h a e m a t i n i c  etc .  hence  

t h e  r e c o v e r y  r a t e  could have been h i g h  a s  compared t o  

a  s i n g l e  d o s e  of buparvaquone w i t h o u t  s u ~ ~ p o r t i v e  
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t h e r a p y  used  i n  t h e  p r e s e n t  s t u d y .  Dhar  et g. (19871, 

i n  a r t i f i c i a l  and n a t u r a l  i n f e c t i o n  .of 2 . a n n u l a t a  i n  

ca t t l e  have  a l s o  shown r e c o v e r y  r a te  of  70-100% w i t h  

buparvaquone.  Hashemi F e s h a r k i  (1 991 ) r e p o r t e d  '88.7% 

e f f i c a c y  i n  c l i n i c a l  t r i a l .  The e f f i c a c y  r a t e s  m o s t l y  

d e p e n d s  upon t h e  s t a g e  of i n f e c t i o r ~ ,  v a r i a t i o n  i n  t h e  

p e r c e n t  of  p a r a s i  t aemia ,  d i f f e r e n c e  i n  t h e  t h e i l e r i a  

s t r a i n  and t h e  p e r c e n t a g e  o f  e x o t i c  g e r m  p lasm i n  t h e  

a f f e c t e d  c a t t l e ,  b e s i d e s  tlle use of s u p p o r t i v e  t h e r a p y .  

I n  g r o u p  I1 s i x  c l i n i c a l  cases were t r e a t e d  w i t h  

o x y v e t  LA ( S a r a b h a i  c h e m i c a l s ,  Baroda)  @ 2 0  m g / k g  body 

w e i g h t  a s  a d e e p  l / m  and L a r i a g o  ( I P C A  l a b o r a t o r i e s  

L t d . ,  Bombay) '@ 1 5  m l ,  10  m l ,  5 m l  on  t h r e e  c o n s e c u t i v e  

clays and obse rved  t h e  mean t e m p e r a t u r e  of 4 s u r v i v i n g  

c o w s  t o  have  s i y n i f i c a n t l y  d e c r e a s e d  (PC 0.01) o n  1 2 t h  

day  p o s t  t r e a t m e n t .  There  was a s i q n i f i c . i n t  improvement  

i n  mean rumen m o t i l i t y .  On t h e  2 0 t h  day  t h e  mean ternpe- 

r a t u r e  and r e s p i r a t i o n  of 3 s u r v i v i n g  cows s i g n i f i c a n t l y  

(P < 0.01) d e c r e a s e d  and rumen r r t o t i l i t y  s i g n i f i c a n t l y  

(P<0 .01 )  i n c r e a s e d  when compared t o  p r e  t r e a t m e n t  mean 

v a l u e s .  The re  a r e  many r e p o r t s  on  the u s e  o f  l o n g  

a c t i n g  oxy t e t r a c y c l i n e  Dut  no r e p o r t s  are accessible 

on  its combina t ion  w i t h  ch io roqu i r eas  i n  t h e  p r e s e n t  

s t u d y  though t h i s  s c h e d u l e  i s  b e i n g  u s e d  i n  s o m e  

c l i n i c s .  However, i n d i v i d u a l  d r u g s  i . e m ,  o x y t e t r a c y -  

c l i n e  LA o r  n i v a q u i n e  have been  t r i e d  b y  number of  
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workers .  Hedge et a. (1971) r e p o r t e d  complete c u r e  

w i t h i n  6-10 days  when n ivaqu ine  was g iven  i n  the i n i t i a l  

s t a g e s  of t h e  i n f e c t i o n .  Rao et &. (1973) observed 

t h a t  a f t e r  t r e a t m e n t  w i t h  Nivaquine g iven  20 m l  i n  

combinat ion of Achromycin 500 mg/animal t h e  s t a i n e d  

blood smears became f r e e  of i n f e c t i o n  on t h e  s e v e n t h  

day  of  the rapy  i n  a l l  t h e  animals .  Khanna et dl. 
(1980) i d e n t i f i e d  oxyvet  LA w i t h  r o l i t e t r a c y c l i n e  t o  

g i v e  better response  than  monectone. 

On day 12 th ,  20th  day p o s t  t r e a t m e n t  t h e  s u r v i v i n g  

cow's mean Hb,  TEC, and serum i r o n  v a l u e s  w e r e  s i g n i f i -  

c a n t l y  (P<0.01) h igher .  A t  t h e  end of d rug  t r i a l  t h r e e  

animals  su rv ived  g i v i n g  t h e  e f f i c a c y  of t r e a t m e n t  as 

50%. The shedding of protozoa  from t h e  blood s t a r t e d  

i n  s u r v i v i n g  c o w s  on day 5 and a l l  t h e  animals  were 

f r e e  of i n f e c t i o n  on t h e  6 t h  day. 

I n  t h e  p r e s e n t  s t u d y  the 20th day p o s t  t r e a t m e n t  

mean v a l u e s  of a l l  t h e  parameters  of b o t h  g roups  (I & 11) 

r e l a t e d  t o  c l i n i c a l ,  haemato log ica l  and b iochemical  

pa ramete r s  a r e  comparable w i t h  the mean v a l u e s  of con- 

t r o l  group (Table 29). There was no s i g n i f i c a n t  d i f f e -  

r e n c e  i n  (P( 0.01) tempera ture ,  p u l s e ,  r e s p i r a t i o n ,  

rumen m o t i l i t y ,  TEC and serum i r o n  v a l u e s  i n d i c a t i n g  
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complete recovery of t h e  treated animals .  While i n  

g roup  X I  t h e r e  w a s  no s i g n i f i c a n t  d i f f e r e n c e  observed 

even i n  PCV, However, i n  bo th  groups  haemoglobin, 

blood g lucose  v a l u e s  are shows s i g n i f i c a n t  d i f f e r e n c e  

(PC0.01) .  

B a s e d  on t h e  r e d u c t i o n  of blood protozoa,  number 

of animals found free of i n f e c t i o n ,  a l l e v i a t i o n  of 

c l i n i c a l  symptoms t h e  p r e s e n t  s tudy  i n d i c a t e s  tha t  f o r  

t r ea tmen t  of c l i n i c a l  t h e i l e r i o s i s  buparvaquone i s  the 

drug  of cho ice  w i t h  a recovery  ra te  of 71.4% as a g a i n s t  

50.0% of recovery ob ta ined  by us ing  oxyvet  LA and 

L a r i  ago combination. 



CHAPTER VI 

6 .  SUMMARY 

An a t t e m p t  was made t o  work out the i n c i d e n c e  of 

t h e i l e r i o s i s  among b o v i n e s  a t t e n d i n g  f o r  t r e a t m e n t  at 

v a r i o u s  h o s p i t a l s  i. e., V e t e r i n a r y  P o l y c l i n i c ,  Chi t t o o r t  

Co l l ege  H o s p i t a l ,  T i r u p a t i ;  C i t y  V e t e r i n a r y  H o s p i t a l ,  

T i r u p a t i  and Ambulatory c l i n i c ,  Thondawada and D a i r y  

Farms l i k e  C a t t l e  Farm, Lam, Guntur  and Indo-Swiss 

P r o j e c t ,  Visakhapatnam f o r  t h e  p e r i o d  from 1986-91 

based  on  a v a i l a b l e  r e c o r d s .  T h e r a p e u t i c  t r i a l  w a s  

c a r r i e d  o u t  on two groups  of t h e i l e r i a  a f f e c t e d  cross- 

bred c a t t l e  w i t h  buparvaquone and O x y t e t r a c y c l i n e  (Long 

a c t i n g )  a long w i t h  C P f i l - d ~ $ m ~ ,  The e f f i c a c y  of t h e r a p y  

was de te rmined  by t h e  p e r c e n t a g e  r e c o v e r y  and improve- 

ment i n  b iochemica l ,  haemato log ica l  o ~ s e r v a t i o n s  and 

c l i n i c a l  symptoms. 

During this p e r i o d  t o t a l  of 62,019 w h i t e  cattle 

a d m i t t e d  f o r  t r e a t m e n t  i n  a l l  the f o u r  c l i n i c s  of which 

590 c a s e s  w e r e  t h e i l e r i a  p o s i t i v e  g i v i n g  an o v e r a l l  

i n c i d e n c e  of 0.95%. W e n  t h e  d a t a  w e r e  f u r t h e r  s p l i t  

with r e s p e c t  t o  ind igenous  and c r o s s b r e d  cattle w i t h  

and w i t h o u t  fever and whi te  c a t t l e  w i t h  huer t h e  i n c i -  

d e n c e  was found t o  be 2.39%, 2.O%, 20.88% and 13.79% 

r e s p e c t i v e l y .  

145 
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Among t h e  w h i t e  c a t t l e  none of the indegenous  cattle 

d i d  s u f f e r  f rom t h e i l e r i o s i s  where as t h e  c r o s s b r e d  ca t t le  

had an i n c i d e n c e  of 11.7%. 

Yearwise a n a l y s i s  o f  t h e  d a t a  f rom 1986 t o  1991 re- 

v e a l e d  h i g h e s t  i n c i d e n c e  of t h e i l e r i o s i s  i n  cattle farm 

Lam and ISP Visakhapatnam d u r i n g  t h e  y e a r  1987. N o  i n c i -  

d e n c e  of t h i s  d i s e a s e  could  be r e c o r d e d  d u r i n g  1989 t o  

1991 a t  ISP and 1991 at C a t t l e  farm, Lam. The h i g h e s t  

monthwise i n c i d e n c e  r eco rded  d u r i n g  September  month as 

1.25% and 1.8% among w h i t e  c a t t l e  i n  t h e  h o s p i t a l s  and 

Farms r e s p e c t i v e l y .  During r a i n y  s e a s o n  t h e  h i g h e s t  

i n c i d e n c e  observed  i n  t h e  h o s p i t a l s  (2.4%) and Farms 

(59.42%) i n  c r o s s b r e d  c a t t l e .  I n  t h e  f a rms  the i n c i -  

d e n c e  w a s  found t o  be 4.56% and 12.6% i n  c a t t l e  farm 

Lam, Guntur ,  4.59% and 9.36% i n  Indo-Swiss P r o j e c t ,  

Visakhapatnam with r e g a r d  t o  w h i t e  c a t t l e  and c r o s s b r e d  

p o p u l a t i o n .  

Breedwise a n a l y s i s  of data i n d i c a t e d  t h e  i n c i d e n c e  

t o  be more i n  the J e r s e y  c r o s s  cows 70.16% as compared 

t o  12.64% HF and 3.3 7% i n  i n t e r s e e  c r o s s e s .  

The t h e r a p e u t i c  t r i a l  was conducted  i n  1 3  c l i n i c a l  

c a s e s  of t h e i l e r i o s i s  by d i v i d i n g  i n t o  two groups .  The 

first group  c o n s i s t e d  of 7 crossbred cows t r e a t e d  w i t h  

Buparvaquone g iven  4 2.5 mg/kg body we igh t  as s i n g l e  l/m 
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i n j e c t i o n .  The remain ing  6 an imals  i n  g roup  I1 w e r e  

t r e a t e d  w i t h  Oxyvet L A @ 20 mg/kg body we igh t  as a 

s i n g l e  i / m  i n j e c t i o n  a l o n g  w i t h  L a r i a g o  a t  t h e  r a t e  of  

15  m l ,  10 m l ,  5 m l  on t h r e e  c o n s e c u t i v e  days. D e t a i l e d  

c l i n i c a l  examinat ion  of t h e  animals  w a s  conducted and 

symptoms w e r e  recorded.  ~ l o o d  and s e r a  samples  w e r e  

c o l l e c t e d  before ,  12  and 20 days  a f t e r  t r e a t m e n t  fo r  

haemato log ica l  and b iochemical  a n a l y s i s .  These v a l u e s  

w e r e  compared w i t h  t h e  average  normal v a l u e s  of 15 

h e a l t h y  c r o s s b r e d  c a t t l e  of the c o n t r o l  group. 

The c l i n i c a l  symptoms observed i n c l u d e d  a n o r e x i a ,  

en largement  of p r e s c a p u l a r  lymphnodes, weakness, p a l e  

anaemic c o n j u c t i v a l  mucous membranes, r e d u c t i o n  i n  m i l k  

y i e l d  i n  l a c t a t i n g  animals ,  e n t e r i t i s ,  cough and b i l  a t e -  

r a l  s e r o u s  n a s a l  d i s c h a r g e s .  Before  commencement of 

t r e a t m e n t  i n  animals  of group I and 11 the t e m p e r a t u r e  

was 105.11 ;t 0 . 4 7 O ~  and 105.47 + 0 . 3 7 ~ ~ ~  p u l s e  75.57 + 
4.72/min and 73-67 - + 3.84/min, r e s p i r a t i o n  29.43 + 
1.49/min and 3 2 . 6  - + 1.6/min and rumen m o t i l i t y  was 

0.43 2 0.2/2 rnin and 0.67 + 0.21/2 rnin. Compared t o  

t h e  v a l u e s  of c o n t r o l  group t h e r e  was a s i g n i f i c a n t  de- 

c r e a s e  i n  P C V  19.71 + 0.84% and 22  2 1.03%, haemoglobin - 
5.93 + 0.32 g% and 6.17 + 0.33/g",&, TEC 3.92 2 0.13 m i l l /  

3 
cmm and 4.16 - + 0.12 mill/cmm,TLC 7.97 + 15 x 1 0  /cmm 

3 
and 7.33 + 1 - 3 1  x 10 /rcmm. . 
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There  w a s  also d e c r e a s e  i n  b lood  g l u c o s e  and s e r u m  

i r o n  t o  39.14 2 0.93 mg% and 85.58 2 9.95 ug% i n  an ima l s  

o f  g roup  I and 37.35 2 1 . 2 5  mg"A and 96.71 2 7.29 ug% 

i n  group  I1 r e s p e c t i v e l y .  

Of t h e  s even  an imals  t r e a t e d  w i t h  buparvaquone t w o  

d i e d  on 4 th ,  6th day  of p o s t  t r e a t m e n t  e x h i b i t i n g  t y p i c a l  

symptoms of t h e i l e r i o s i s .  A l l e v i a t i o n  of c l i n i c a l  symptoms 

l i k e  s w e l l i n g  of lymphnodes, p y r e x i a ,  cough obse rved  w i t h  

i n  t h e  p e r i o d  of 3-10 days of p o s t  t r e a t m e n t ,  though t w o  

an imals  w e r e  f r e e  of p a r a s i t a e m i a  on d a y  2 b u t  i t  was 

o n l y  on day 7 onwards a l l  t h e  an imals  became n e g a t i v e  f o r  

t h e i l e r i a  i n  t h e  s t a i n e d  blood f i l m .  

On t h e  20th day of p o s t  t r e a t m e n t  t h e r e  was a s i g n i -  

f i c a n t  d e c r e a s e  i n  t empera tu re ,  r e s p i r a t i o n  (P< 0.01) ,  

p u l s e  (P.CO.05) rate and s i g n i f i c a n t  improvement (P<0 .01 )  

i n  rumen m o t i l i t y .  There  t ~ a s  a s i g n i f i c a n t  improvement 

i n  (P<0.01) TEC, (P< 0.05) blood g l u c o s e  and s e r u m  i r o n  

when compared t o  p r e t r e a t m e n t  v a l u e s .  

I n  t h e  group I1 t h r e e  an ima l s  d i e d  of t h e i l e r i o s i s  

on day  4 t h ,  6 th ,  1 3 t h  days p o s t  t r e a t m e n t .  The an ima l s  

b e c w  n e g a t i v e  f o r  t h e i l e r i a  i n  b lood  smears  by t h e  

7 t h  day.  Hut t h e  remain ing  an imals  w e r e  b r i g h t ,  a l e r t  

w i t h  improvement i n  g e n e r a l  c o n d i t i o n  and m i l k  y i e l d  i n  
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l a c t a t i n g  cows. On 20th day of p o s t  t r e a t m e n t  t h e  mean 

temperature ,  pu lse ,  r e s p i r a t i o n  and rumen m o t i l i t y  of 

t h e  3 su rv iv ing  cows were 101.0 - + O . l O ~ ,  57.33 I) + 0.60 

min, 22 ... + 1.15/min and 2 I + 0.00/2 min r e s p e c t i v e l y .  The 

mean PCV, haemoglobin, TEC, TLC, blood glucose  and serum 

i r o n  were 26 I) +1.15%, 6.67 - + 0.44 g'L, 4.76 - + 0.11 mill/ 

c m ,  7683.3 338.29, 42.28 ... + 0.89 mg% and 125.52 .I + 
6.56 ug% r e s p e c t i v e l y ,  

Though t h e r e  was improvement i n  c l i n i c a l  symptom 

haematological  and biochemical z ind ing  on t h e  20th day 

i n  both  t he  groups b u t  from the recovery ra te  it can be 

concluded t h a t  buparvaquone is  the drug of cho ice  w i t h  

a cu re  ra te  of 71.4% a g a i n s t  50% of recovery by Oxyvet 

LA and Lariago combination i n  the t rea tment  of c l i n i c a l  

t h e i l e r i o s i s .  



group  11. The c o n t r o l  group comprised of 15 appa- 

r e n t l y  ' h e a l t h y  animals, 

The c l i n i c a l  symptoms observed i n  theileria infec- 

t e d  cat t le  w e r e  anorex ia ,  s w e l l i n g  of p r e s c a p u l a r  lyrnph- 

nodes, weakness, r educ t ion  i n  milk  y i e l d  in l a c t a t i n g  

animals, e n t e r i t i s ,  cough and bi lateral  n a s a l  d i s c h a r -  

ges.  The mean v a l u e s  of t h e  parameters  b e f o r e  commence- 

ment of t r ea tmen t  i n  group I and I1 recorded s i g n i f i c a n t  

i n c r e a s e  i n  temperature ,  p u l s e  and r e s p i r a t i o n  rates, 

wh i l e  the mean rumen m o t i l i t y ,  PCV, haemoglobin, TEC, 

blood glucose and serum i r o n  va lues  w e r e  s i g n i f i c a n t l y  

decreased  when compared t o  c o n t r o l  group. 

Out of t h e  7 animals of group I two animals w e r e  

died on 4 t h  and 6 t h  day a f t e r  i n i t i a t i o n  of t r ea tmen t ,  

Though only two animals w e r e  f r e e  of pa ra s i t aemia  on 

2nd day p o s t  t rea tment .  On 7 t h  day onwards a l l  the 

remain animals became f r e e  of protozoa.  On 12 th  day 

of post t rea tment  t h e r e  w a s  s i g n i f i c a n t  dec rease  i n  

(P<0.01) temperature ,  r e s p i r a t i o n  and (P 4 0.05) p u l s e  

r a t e s .  Rumen m o t i l i t y  i nc reased  s i g n i f i c a n t l y  (P 4 0.01) 

when compared t o  be fo re  t rea tment  va lues ,  There w a s  

f u r t h e r  improvement i n  t he  above t h r e e  obse rva t ions  

by t h e  20th day of t rea tment .  The TEC, blood g lucose  

and serum i r o n  va lues  improved s i g n i f i c a n t l y  by t h e  

20th day. I n  t h i s  group a l l  c l i n i c a l  symptoms w e r e  

a l l e v i a t e d  w i t h i n  3-10 days of p o s t  t rea tment .  
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CHAPTER I 

1, INTRODUCTION 

Tick  born d i s e a s e s  have  l o n g  been i d e n t i f i e d  

as major obstacle to  e f f i c i e n t  livestock produc t ion  

i n  t h e  t r o p i c s ,  T h e i l e r i o s i s  i s  one  such  t i c k  born 

haeraoprotozoan disease which causes  great economic 

l o s s  to  the f a m e r  by i n c a p a c i t a t i n g  the animal  

r e s u l t i n g  i n  dec reased  mi lk  yield and p r o d u c t i v i t y  , 

As a new s t r a t e g y  fo r  b o o s t i n g  the m i l k  produc- 

t i o n  of t h e  indigenous  cattle, the Goverrunent of 

I n d i a  h a s  i n t r o d u c e d  c rossbreed ing  programme u t i l i z -  

i n g  a x o t k  germplasm. A s  a r e s u l t  of this programme 

w h i l e  the milk y i e l d i n g  c a p a c i t y  of t h e  indigenous  

breeds of cat t le  w a s  s u f f i c i e n t l y  i n c r e a s e d  b u t  such 

animals  become h i g h l y  v u l n e r a b l e  f o r  a number of 

i n f e c t i o n s  i n  g e n e r a l  and t h e i l e r i o s i s  i n  p a r t i c u l a r .  

The indigenous  ca t t l e  are a l s o  compara t ive ly  resis- 

t a n t  t o  t i c k  b i t e  where as t h e s e  c rossbred  c a t t l e  

a r e  more s u s c e p t i b l e  t i ck  i n f e s t a t i o n  and t h u s  t h e  

t i c k  born diseases. 

I n  I n d i a  T h e i l e r i o s i s  w a s  d e t e c t e d  i n  animals  

s i n c e  e a r l y  p a r t  of t h e  19th c e n t u r y  a s  r e p o r t e d  by 

Lingard d u r i n g  the y e a r  1905 (Mohan, 1972 ) .  Subse- 

q u e n t l y  Sen and S r i n i v a s a n  (1937) r e p o r t e d  about  t h e  



f a t a l  t e rmina t ion  i n  imported F r i e s i a n  b u l l s  and Ind ian  

c rossbred  catt le whi le  Raghavachari (1 944) considered 

t h e i l e r i o e i s  t o  be  a s e r i o u s  menance t o  c a l v e s  i n  India. 

This  i n f e c t i o n  came i n t o  l i m e l i g h t  only  when Gautam &, 

(1970, - . I  recorded s e v e r a l  cases of t h e i l e r i o s i s  i n  

e x o t i c  cattle r e s u l t i n g  i n  heavy m o r t a l i t y ,  Though t h e  

prevalence of t h i s  i n f e c t i o n  has  been r epo r t ed  i n  i n d i -  

genous c a t t l e ,  t h e  a f f e c t e d  animals g e n e r a l l y  donot  show 

c l i n i c a l  s igns ,  b u t  are a cons t an t  sou rce  of i n f e c t i o n  

to t h e  s u s c e p t i b l e  animals (~arasirnhamurthy et &, 1970)-  

Two spec i e s  of T h e i l e r i a  v iz .  2.annulata  and 

z.mutans have been recognised s e r o l o g i c a l l y  which atfect 

t h e  c a t t l e  populat ion i n  I n d i a  ( ~ h a r  and Gautam, 197.7.:)- 

Due t o  f  avourable c l i m a t i c  cond i t i ons  the popula- 

t i o n  of vec to r  t i c k  i s  very high i n  d i f f e r e n t  p a r t s  of 

t h e  country. A t  p r e s e n t  no sys temat ic  t i c k  e r a d i c a t i o n  

programnes a r e  i n  opera t ion ,  Majori ty of t h e  animals 

s u f f e r  dur ing  summer and ra iny  seasons i .e., f rorn May t o  

October, though i s o l a t e d  ca ses  may occur  throughout the 

year, The seasonal  inc idence  has  been a t t r i b u t e d  t o  

t h e  h ighe r  a c t i v i t y  of t he  vec to r  t i c k  dur ing t h e s e  

months super  imposed with  stress of t h e  p reva i l i ng  h o t  

and humid weather. 

The s e r o l o g i c a l  survey conducted i n d i c a t e s  i t s  

inc idence  t o  be from 20.45% i n  U t t a r  Pradesh, 20.6% i n  



Haryana, 27.0% i n  Bihar and t o  'as high as 56.35% i n  

Karnataka  (Sastry g$ 1981, Syamsundar and Qloudhuri. 

1989) .  Among cases of t h e i l e r i o s i s  the i n c i d e n c e  w a s  

reported t o  be 30% i n  calves i n  ~ a m i l  ~ a d u .  Agewiss 

the preva lence  rate i n  young c r o s s b r e d  calves was 33.8%. 

S a s t r y  e t  al. (1981) found a s e r o p r e v a l e n c e  rate of 

53.6% i n  cat t le  o v e r  1 y e a r  of age, 36% i n  c a l v e s ,  25% 

i n  ind igenous  b reeds .  However, t h e  i n c i d e n c e  of thei- 

leriosis i n  v a r i o u s  p a r t s  of Andhra Pradesh  h a s  y e t  

remains  to be worked o u t  though few r e p o r t s  are t h e r e  

on t h e  occur rence  of t h e  d i s e a s e  i n  t h i s  state.  Simi- 

l a r l y  the f requency  of i n c i d e n c e  o f  t h e i l e r i o s i s  with 

r e l a t i o n  t o  season,  month, breed, etc. remains t o  be 

worked ou t .  

Chemotherapy of t r o p i c a l  t h e i l e r i o s i s  i s  s t i l l  in 

t h e  developing s t a g e .  About 200 d rugs  i n c l u d i n g  amoqui- 

n o l i n e s ,  f o l a t e  a n t a g o n i s t s ,  a n t i b i o t i c s ,  diazocompounds, 

d imid ines ,  q u i n a l o n e s  and i n o p h o r e s  w e r e  t r i e d  f o r  t r e a t -  

i n g  t h e  d i s e a s e .  Recent ly  a  series of hydroxynaphthoqui- 

nones (993 C, parvaquone, and WB 720 C, Buparvaquone) 

have  been developed and tr ied a g a i n s t  exper imenta l  and 

n a t u r a l  i n £  e c t i o n  of g - a n n u l a t a  and it w a s  found e f f e c -  

t i v e  on bo th  t h e  sch izogon ic  and e r y t h r o c y t i c  s t a g e s  of 

p a r a s i t e s .  MacHardy -- e t  a l .  (1985) demonst ra ted  that 

Buparvaquone probably  due  t o  i t s  g r e a t e r  r e s i s t a n c e  to 



metabol ic  deg rada t ion  w a s  much more e f f e c t i v e  t han  par- 

vequone i n  i ts  a n t i t h e i l e r i a l  p r o p e r t i e s ,  Theref ore 

t h e  o b j e c t i v e s  of the p r e s e n t  s tudy  w i l l  be: 

1, To f i n d  o u t  the i nc idence  of t h e i l e r i o s i s  i n  

some p a r t s  of  A.P, based on the h o s p i t a l  records of 

cases t r e a t e d  i n  t h e  c o l l e g e  c l i n i c ,  Ci ty  Ve te r ina ry  

Hosp i t a l ,  T i r u p a t i ;  Ambulatory C l i n i c ,  Thondawada and 

Vete r inary  P o l y c l i n i c ,  Chi t toor ,  

2, To f i n d  o u t  the i nc idence  of T h e i l e r i a  i n  cer- 

t a i n  w e l l  maintained c rossbred  d a i r y  farms such as 

c a t t l e  farm, Lam, Guntur and Indo-Swiss P r o j e c t ,  Visakha- 

patnam, 

3. To record c l i n i c a l  obse rva t ions  and haematologi- 

c a l  and biochemical changes i n  blood i n  f e w  c l i n i c a l  

cases of t h e i l e r i o s i s  , 

4. To f i n d  o u t  t h e r a p e u t i c  e f f i c a c y  of Buparvaquone 

as a g a i n s t  long a c t i n g  o x y t e t r a c y c l i n e  along with chloro-  

q u i n e  phosphate i n  c l i n i c a l  ca ses  of t h e i l e r i o s i s ,  



CXAPTER I1 

2. REVIEW OF LITERATURE 

2 1 INCIDENCE aP THEILERIOSIS 

Narasimhamurthy et &, (1968) r e p o r t e d  a case of 

t h e i l e r i o s i s  i n  a K e r r y  X Punganur c o w  and s u c c e s s f u l i y  

t r e a t e d  wi th  t h r e e  i n j e c t i o r l s  of Babesan i n  a d d i t i o n  t o  

s u p p o r t i v e  therapy.  

Gautam 9 s, (1970) diagnosed T h e i l e r i a  a n n u l a t a  

i n f e c t i o n  i n  f o u r  Danish red  b u l l s ,  t h r e e  J e r s e y  b u l l s  

and a Ho l s t i n  y e a r l i n g  wi th  symptoms of pyrexia ,  s w e l l -  

i n g  of s u p e r f i c i a l  lymphnodes and sat isf  a c t o r l y  treated 

t h e  cases with  in t ramuscula r  i n j e c t i o n s  of diminazene 

a c e t u r a t e  (Beren i l )  a t  the dose  ra te  of 10-15 m g  per  kg 

body weight,  The au tho r s  observed t h a t  diminazene when 

given a t  a dose  rate of below 7 mg/kg d i d  n o t  check the 

p a r a s i  taemia. 

Mathur -- et al. (1971) recorded T h e i l e r i o s i s  i n  f i v e  

J e r s e y  b u l l s  and one of them was confirmed a s  an a c u t e  

c l i n i c a l  case  of T h e i l e r i a  annu la t a  i n f e c t i o n  i n  which 

t h e  number of i n f e c t e d  e r y t h r o c y t e s  i nc reased  wi th  t h e  

per iod  of i l l n e s s  and t h e r e  w a s  a  r e l a t i v e  i n c r e a s e  i n  

t h e  percentage of rod shaped p a r a s i t e s  i n  l a t e r  s t a g e  

of i l l n e s s .  

5 
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Shanaa and Qautam (1971) carried o u t  s t u d i e s  on 

advanced s t a g e s  of  T h e i l e r i a  a n n u l a t a  i n f e c t i o n  i n  

Hariana and Sahiwal breeds of  cattle and demonstra ted 

t h e  p a r a s i t e  i n  e r y t h r o c y t e s  and the  s c h i z o n t s  i n  t h e  

p e r i p h e r a l  c i r c u l a t i o n  and Kochas b l u e  bodies i n  affec- 

t& lymphnodes, l i v e r  and s p l e e n  b u t  f a i l e d  to t reat  

the i n f e c t i o n  w i t h  Beren l l  (diminazine) and c h l o r t e t r a -  

cy c l i n e  combination, 

Chhabra et &. (1972) r epo r t ed  t h e i l e r i a l  i n £  ec- 

t i o n  i n  a b u f f a l o e  i n  Punjab f o r  t h e  f i r s t  t i m e  besides 

two Hols t i n - F r i e s i a n  h e i f e r s  and these animals respon- 

ded w e l l  t o  t r ea tmen t  wi th  Nivaquine and chloramphenicel  

wi th  g lucose  s a l i n e ,  t o n i c s  and haemat in ics .  

Sharma and Gautam (1973) recorded a c a s e  of cere- 

b r a l  form of t h e i l e r i o s i s  due t o  T h e i l e r i a  a n n u l a t a  

i n f e c t i o n  i n  a 17  day o l d  Hariana c a l f  w i th  h igh  f e v e r ,  

enlargement of s u p e r f i c i a l  lymphnodes, s eve re  anaemia. 

haemoglobinuria, jaundice  and nervous symptoms i n  the 

t e rmina l  s t a g e s  of disease. 

Duttwanfang (1974) i n  h i s  ep idemiolog ica l  surveys  

between 1972 and 1973 revea led  very high t h e i l e r i a l  i n -  

f e c t i o n  r a t e s  from 40% t o  100% i n  Korean c a t t l e .  



Rensburg (1976) repor ted  5 cases of bovine cerebral 

t h e i l e r i o s i s  wi th  s p l e n i c  i n f a r c t i o n  for the first t ime 

with  macroscopically v i s i b l e  thrombosis of branches of 

t h e  s p l e n i c  ves se l s .  

Prabhakar and Hiregovar (1977) o ~ s e r v e d  an average 

of 56% incidence of the 1424 blood smears examined f o r  

t h e i l e r i a  i n  s i x  sheep farms i n  Karnataka. Out of these 

70% sheep were e x o t i c  breeds, 64% w e r e  c ro s sb reds  an8 

5 2% w e r e  indigenous. 

Sharma and Gautam (1977) diagnosed 686 cases of 

T h e i l e r i a  annula ta  i n f e c t i o n ,  114 w a r e  European b reeds  

of c a t t l e  i n  H i s sa r  dur ing 1969-75 with  acu te  form of 

d i sease .  The c l i n i c a l  symptoms c h a r a c t e r i s t i c  of the 

d i s e a s e  w e r e  p e t e c h i a l  haemorrhages, haemorrhagic s p o t s  

i n  pe r inea l  region and vagina l  mucosa with abor t ion  i n  

pregnant animals. The authors  a l s o  recorded 279 ca ses  

i n  indigenous ca lves  with Inappetance a s  u sua l  symptom, 

Another 293 cases  of crossbred c a t t l e  a f f e c t e d  wi th  

mixed i n f e c t i o n  of Anaplasma marqinale and t h e i l e r i o s i s  , 

The d i s e a s e  was seasonal  with most ca ses  occurr ing 

dur ing  the h o t  humid months. I c t e r u s ,  b i l i r u b i n u r i a ,  

haemoglobinuria, cutaneous l e s i o n s  and r e l a p s e s  of 

disease were repor ted  i n  recovered animals. 



G i h s  e t  a l ,  (1978) observed bovine cetebral 

theileriomis i n  N a s a l  ca t t le  with n e u r o l o g i c a l  s i g n s  of 

c i r c l i n g ,  dysme t r i a  and t e r m i n a l  semicomatose s t a t e  

w i t h  i l l n e s s  l a s t i n g  f o r  5-12 days .  Bra in  impres s ion  

s m e a r s  showed large number of s c h i z o n t s  i n  many f i e l d s .  

M a t i k a s h v i l i  et s. (1978) r e p o r t e d  37% of 

T h e i l e r i a  a n n u l a t a  i n f e c t i o n  i n  cat t le  of one farm a t  

eastern Georgia. Usual ly  c a r r i e r  c a t t l e  and ticks 

w e r e  necessary  f o r  ma in t a in ing  i n £  e c t i o n s .  These w e r e  

p r e s e n t  on ly  i n  e a s t e r n  Georgia.  

Bulman et &. (1979) recorded an ou tb reak  of 

t r o p i c a l  t h e i l e r i o s i s  i n  cat t le  due t o  stress. Four 

b u l l s  o u t  of  the 7 sh ipped  from a b reed ing  farm i n  

s u b t r o p i c a l  Ja ldabad  t o  Kabul (150 k m  wes t )  s u f f e r e d  

and in t roduced  t h e  i n f e c t i o n .  

Sharma et s. (1979) i n  their s t u d i e s  on i n c i -  

dence  and c o n t r o l  of t h e i l e r i o s i s  i n  J e r s e y  c a t t l e  re- 

corded t h a t  51 of t h e  6 1  h e i f e r s .  6  o u t  of 19 b u l l s  

and 3 o u t  of 1 2  c a l v e s  w e r e  i n f e c t e d  wi th  T h e i l e r i a  

annu la t a .  O f  the a f f e c t e d  animals  f o u r  h e i f e r s  and 

one  c a l f  died. Postmortem examinat ion showed haemo- 

r r h a g e s  of t h e  t r a c h e a ,  myocardium and endocardium, 



odema and hypostatic conges t ion  i n  t h e  l ungs  w i t h  

en l a rged  g r e s c a p u l a r  lymphnodes and u l c e r s  th roughout  

t h e  abomaeal f o l d s .  

S a s t r y  et g, (1981) sc reened  194 serum samples 

c o l l e c t e d  f r o m  t h r e e  d a i r y  farms and found 53.6% w e r e  

p o s i t i v e  f o r  T h e i l e r i a  annu la t a ,  Age and b r e e d w i s e  

i n c i d e n c e  i n d i c a t e d  as 58% above one  y e a r  of age, 36% 

below one y e a r  of age, 56.7% i n  pure  e x o t i c  breeds, 

45% i n  crossbreds and 25% i n  ind igenous  cat t le  wi th  CF 

t i t res of l a 5  t o  1840 f o r  T h e i l e r i a  annu la t a ,  

Tuzer (1982) examined blood s m e a r s  from 1 1 2  ca t t le  

and r evea l ed  T h e i l e r i a  annu la t a  i n  15 (13%). Babesia  

bigemina i n  13 (12%). Babersia bov i s  i n  39 (35%) B a b e s i a  

biuemina a long w i t h  T h e i l e r i a  a n n u l a t a  i n  one and 

Anaplasma marginale  i n  one,  I n  a n o t h e r  2 5 6  c l i n i c a l l y  

h e a l t h y  ca t t le  53 (21%) w e r e  i n f e c t e d  w i t h  T h e i l e r i a  

annu la t a ,  36 (14%) with T h e i l e r i a  mutans one with 

Anaplasma marqinale  and two wi th  Anaplasma cen t ra le  , 

H e  recorded most c l i n i c a l  i n f e c t i o n  i n  ca t t le  d u r i n g  

J u l y  and August months . 
Anandan 9 &. (1983) diagnosed 6 of 2 8  c a l v e s ,  

13 of 196 a d u l t  cattle t o  have been a f f e c t e d  with 

T h e i l e r i a  a n n u l a t a  d u r i n g  A p r i l  t o  December  1982  i n  



Tamil  N a d u .  B o o p h i l u s  m i c r o p l u s  and nyaloma hussa in i  

t i c k s  w e r e  found on the in fec t ing  calves, 

A n a n d a n  and Lalitha (1984) i n  their  analysis  of 

records 126  cases of bovine tropical the i le r ios i s  pre- 

sented f o r  treatment a t  M a d r a s  V e t e r i n a r y  College bet- 

w e e n  1971 and 1982, observed the d i s t r i b u t i o n  of this 

disease i n  a l l  d is t r ic ts  of T a m i l  N a d u  staee, par t icu-  

l a r l y  i n  M a d r a s  region, F e w  cases w e r e  seen i n  the 

S a l e m  and N i l a g i r i s  r eg ions  o u t  of w h i c h  14% of affec- 

ted a n i m a l s  w e r e  calves and h igh  i nc idence  w a s  recor- 

ded w i t h  seasonal peaks i n  summer ( M a r c h - A p r i l )  and the 

m o n s o o n  ( ~ u g u s t - ~ o v e m b e r )  . The t i c k  vectors w e r e  iden- 

t i f i e d  as species of H y a l o m m a .  

T a n w a r  e t  a l .  (1984) reported T h e i l e r i a  annu la t a  

in fec t ion  i n  18 of 4 2  s ick indigenous R a t h i  calves aged 

10 days  t o  3 m o n t h s  d u r i n g  the year  1979-80 by m i c r o s -  

copic e x a m i n a t i o n  of s m e a r s  of blood o r  f l u i d  f r o m  en- 

l a rged  l y r n p h n o d e s .  After treatment w i t h  d i m i n a z e n e  

aceturate and oxy te t racy  c l i n e  c o m b i n a t i o n .  F i f t e e n  of 

t h e  i n f e c t e d  calves recovered and t h e  vector w a s  ev i -  

d e n t l y  found to be H y a l o m m a  a n a t o l i c u m ,  

V e n k a t a r a r n a n  2. (1984) screened 410 crossbred 

and n a t i v e  ca t t l e  sera by c o m p l e m e n t  f i x a t i o n  t e s t  and 

round 138 (33.65%) w e r e  p o s i t i v e  f o r  T.annulata i n f e c t i o n  



where aa only 24 (5.85%) w e r e  found t o  be p o s i t i v e  as 

revealed by examination of blood s m e a r s ,  cattle of 

lass t han  1 y e a r  ape w e r e  found t o  be h i g h l y  suscepti- 

ble. 

Garcia Fsrnandez et s, (1985) carried o u t  examf- 

n a t i o n  of t h i n  blood s m e a r s  from 427 appa ren t ly  h e a l t h y  

cat t le  from 7  municipal  s l a u g h t e r  houses  i n  Andalucia, 

Spain, between 1973 and 1978, The a u t h o r s  recorded 

T h e i l e r i a  annu la t a  i n  2 1  and T h e i l e r i a  mutans i n  2 

animals,  Three animals wi th  T h e i l e r i a  a n n u l a t a  i n f e c -  

t i o n  also had T h e i l e r i a  mutans and 7 had Babesia bovis .  

Yadav g& s. (1985) c a r r i e d  o u t  blood s m e a r  exami- 

na t ion  i n  Haryana s t a t e  between 1975-1982 found 222 of 

1081 crossbred cat t le  a t  2 l o c a t i o n s  w e r e  i n f e c t e d  wi th  

T h e i l e r i a  annula ta ,  Haemoprotozoan i n f e c t i o n s  w e r e  com- 

monest i n  April-November (Summer-Post monsoon) co inc id-  

i n g  wi th  i n c r e a s e  a c t i v i t y  of the Hyaloma anatol icum 

popula t ion ,  

Raja et g, (1986) while s tudying  inc idence  of 

bovine t h e i l e r i o s i s  i n  r e l a t i o n  t o  v e c t o r  p o t e n t i a l  i n  

Tamil Nadu between 1974-78 r epo r t ed  t h a t  t h e  h i g h e s t  

i n c i d e n c e  was i n  Madras c i t y  (150 c a s e s )  fol lowed by 

T i r u n e l v e l i  D i s t r i c t  (34) .  North -cot (28). T i ruch i -  

r a p a l l i  ( l l ) ,  Coimbatore (9) and South Arcot (9) .  



D h a m a p u r i  ( 7 ) .  K a n y a k u r n a r i  (5 ) and C h i n g l e p u t  (4 1 , 
M o s t  (88.59%) of the in fec ted  a n i m a l s  w e r e  exoUc and 

crossbred cattle w h i l e  the r e m a i n d e r  w e r e  indigenous 

breeds, The ticks tha t  t r a n s m i t t e d  the disease were 

i d e n t i f  Led as H y a l o m m a  sps , H a e m o p h y s a l i s .  bispinosa, 

B o o g h i l u s  sps,  Rhiphicephalus sp, Ambl yomma i n t e g r u m ,  

O r n i t h o d o r u s  s s i v i q n y i  and O t o b i u s  m a q n l n i .  

R a o  et G, (1986) reported that  theileriosis could 

be diagnosed i n  287 cattle and 285 sheep b e t w e e n  1978 

and 1983 m o s t  f r e q u e n t l y  d u r i n g  the period b e t w e e n  May 

and S e p t e m b e r  i n  Andhra Pradesh. 

Sisodia and M a n d i a l  (1986) i d e n t i f i e d  18 crossbred 

ca t t l e  p o s i t i v e  f o r  theileria. 2 f o r  a n a p l a s m a  atld 2 had 

a mixed i n f e c t i o n  of a n a p l a s m a  and t h e i l e r i a  i n  111 

crossbred ca t t l e  of var ious age groups i n  the  M i l i t a r y  

D a i r y  Farm, V e t e r i n a r y  C o l l e g e  D a i r y  F a r m ,  Mhow and 

nearby v i l l a g e s  i n  M a d h y a  Pradesh. 

A h m e d  e t  al, (1987) randomly selected 501 d a i r y  

cows b e t w e e n  J u l y  1985 and June  1986, e x a m i n e d  fo r  blood 

protozoal parasites. Of the F r i e s i a n  ca t t l e  38 (7.6%) 

w e r e  i n fec ted  w i t h  T h e i l e r i a  annula ta  a n d  16 (3.2%) 

d ied ,  w h i c h  w e r e  i m p o r t e d  t o  K u w a i t  f r o m  W e s t  G e r m a n y ,  

Infected a n i m a l s  w e r e  found o n l y  d u r i n g  t h e  period 
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f to rn  March-June. Hyalomma anatol icum anatol icum t l d m  

ware found to  t r a n s m i t  the disease i n  cattle, _ 
Bansal et s. (1987) detected T h e i l e r i a  a n n u l a t a  

i n f e c t i o n  i n  47 t o  90% of 665 ca t t le  by employing 

fluorescent ant ibody technique i n  randomly s e l e c t e d  

4 f a r m s  i n  U t t a r  Pradesh and only 7 t o  15% of catt le 

on  t h r e e  of the farms wh i l e  t h e  i nc idence  w a s  75% on 

a 4 t h  Farm by d i r e c t  blood smear examination,  The pre- 

v a l e n c e  of paras i taemia  w a s  h igh (25 t o  60%) i n  young 

s t o c k  from 3 farms. Animals of a l l  age groups w e r e  

c a r r i e r s  of t h e  i n f e c t i o n  wi thout  any evidence of 

c l i n i c a l  symptoms, A l l  4 Farms had a s t r i c t  regimen 

of v e c t o r  c o n t r o l  and al though t i c k s  w e r e  p r e sen t ,  

t h e i r  numbers w e r e  low, 

C a i l l e  (1987) c a r r i e d  o u t  a  s e r o l o g i c a l  survey  

on t h e  prevalence and seasona l  i nc idence  of haemopro- 

tozoan i n f e c t i o n  i n  l i v e s t o c k  i n  Somalia by ELISA and 

recorded 71 -2% of c a t t l e  61 -7% sheep were p o s i t i v e  f o r  

a n t i b o d i e s  a g a i n s t  T h e i l e r i a  annu la t a  mesozoite an t igen .  

Cakmak (1987) r epo r t ed  t h a t  o u t  of 494 s e r a  samples 

from 185 animals examined from 1984 t o  1986 by IFAT 12 

were p o s i t i v e  f o r  T h e i l e r i a  annu la t a  i n  a herd i n  the 

v i l l a g e  of Beytepe (Centra l  Ana to l i a )  i n  Turkey. The 

l o w  i n f e c t i o n  rates w e r e  a t t r i b u t e d  t o  the a l t i t u d e  of 

1100 rn and t o  r e g u l a r  t r ea tmen t  wi th  a c a r i c i d e s  r e s u l t -  

i n g  i n  low t i c k  i n f e s t a t i o n .  
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.Dumanli and Ozer (1987) examined blood smears f roxn 

69 *cattle suspected of pro tozoal  d i s e a s e s  i n  E l a z i g  

r eg ion  arrd r epor ted  c l i n i c a l  i n f e c t i o n  wi th  T h e i l e r i a  

annu la ta  i n  20  (2Pk), T h e i l e r i a  annu la ta  p l u s  T h e i l e r i a  

mutans i n  1 4  (20%) .  Latent  i n f e c t i o n  with T h e i l e r i a  

annulata ,  T h e i l e r i a  mutans and T h e i l e r i a  annu la ta  p l u s  

T h e i l e r i a  mutana w e r e  found i n  4, 8  and 3 r e s p e c t i v e l y ,  

On screening 261 hea l thy  c a t t l e  l a t e n t  i n f e c t i o n  w i t h  

T h e i l e r i a  annulata ,  T h e i l e r i a  mutans and T h e i l e r i a  

annula ta  p lus  T h e i l e r i a  mutans w e r e  found i n  6 (2%). 

9 6  (37%) and 51 (2PA) r e spec t ive ly ,  I n  a t h i r d  group 

of 4 suspected catt le 2 were p o s i t i v e  f o r  T h e i l e r i a  

annulata ,  C l i n i c a l  d i s e a s e  w a s  commonest dur ing  the 

months of May, June and Ju ly ,  

Mallick et a l .  (1987) processed 805 p e r i p h e r a l  

blood smears prepared from f e b r i l e  cases  of 254 i n d i -  

genous c a t t l e  and 88 crossbred c a t t l e  i n  I n d i a  between 

1978-1985, The authors  found 4,72% of indigenous 

20-45s crossbred c a t t l e  w e r e  i n f e c t e d  with T h e i l e r i a  

annula ta ,  The major i ty  of c l i n i c a l  cases  of t h e i l e -  

r i o s i s  w e r e  recorded during t h e  per iod from June t o  

October each year.  

Shaw (1989) c a r r i e d  o u t  examination of 1434 blood 

smears and 337 serum samples c o l l e c t e d  from i n t e n s i v e  
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cat t le  development c e n t r e 8  a d  catt le farms of K a s h r n i r  

v a l l e y  and found inc idence  of b a b e s i o s i s  (1.8%), t h e i l e -  

r i o s i s  (1.4%), mixed. i n f  e c t i o n u  of anaplasmosis  p l u s  

thoilerissis and anaplasmosis p l u s  b a b e s i o s i s  ranged 

from 0.69% t o  1.53% re spec t ive ly .  T h e i l e r i a l  a n t i b o d i e s  

d e t e c t e d  by the complement f i x a t i o n  test  were p r e s e n t  

i n  91 (33%) of the serum samples. 

Mohanty e t  al. (1990) conducted survey fram A p r i l  

1975 t o  March 1990 and c o l l e c t e d  blood smears of 50,232 

from 59,192 heads of ca t t le  from d i f f e r e n t  p l a c e s  

of O r i s s a  and observed 4.6% of ca t t le  i n f e c t e d  with 

t h e i l e r i o s i s .  Major i ty  of the c a t t l e  which w e r e  pos i+  

t i v e  f o r  t h e i l e r i o s i s  belonged t o  the c o s t a l  d i s t r ic t s  

than  h i l l y  and f o r e s t  rich dis t r ic ts ,  

Pradhan et g, (1991) c a r r i e d  o u t  a s e r o l o g i c a l  

survey and examined 1 8 7 2  serum samples of ca t t le  

(Exot ic  285, c rossbred  1317 and indigenous 270) from 

6 d i f f e r e n t  d i s t r i c t s  i n  O r i s s a  and recorded 58% sero- 

preva lence  of t h e i l e r i a  i n£  e c t i o n  as a g a i n s t  demonstra- 

t i o n  of t h e i l e r i a  p a r t i c l e s  only  i n  14,16% of blood 

s m e a r s .  

Sinha and Verma (1991) processed blood smears 

from 1060 c rossbred  (HF) cows, h e i f e r s  and young c a l v e s  
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suf fe r ing  f r o m  continuous fever  i n  and e r r o u r J d  Ranch+ 

and found 272 (25 -66%) a n i m a l s  were posi t fve fo r  aei-  

leriosis w i t h  h ighest  i n c i d e n c e  recorded i n  Ju ly  

(34.59%) and l o w e s t  i n  December  (3.12%)- Ana lys i s  of 

s e a s o n w i s e  i nc idence  of the data  indicated highest  

i n c i d e n c e  du r ing  m o n s o o n  (29.20%) f o l l o w e d  by summer 

(26.98%) and w i n t e r  (9.79%). 

V a r s h n e y  (1991) carried o u t  epidemiolwical study 

on blood prot is ta  i n  d i f f e r e n t  categories of da i ry  

a n i m a l s  i n  f o u r  v i l l a g e s  of K a i r a  d i s t r i c t  of G u j a r a t  

s ta te  by examining 767 blood s m e a r s  and observed the 

i n c i d e n c e  of theileriosis as 45.9%. 

2.2 SYWTOMATOLOGY 

G a u t a m  et &. (1970) described s y m p t o m s  of thei- 

ler ios is  i n  four D a n i s h  red bu l l s ,  three Jersey bul l s  

and a ' H o l t s t e i n  y e a r l i n g s  as pyrexia,  s w e l l i n g  of 

s u p e r f i c i a l  l y m p h n o d e s  and a n a e m i a -  H a e m o g l o b i n u r i a  

was h o w e v e r  observed o n l y  i n  two cases. 

V u l c h o v s k i  and Pavlov (1970) reported n i n e  c o w s  

t o  have died f r o m  theileriosis,  three w i t h  the hyper  

acute ,  f i v e  w i t h  the acute and one with the subacu te  

f o r m  of the disease, The authors  observed s m a l l  granu- 

l o m a t o u s  lesions i n  the m u c o s a  of a b o m a s u m ,  b ladder  and 
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i n t e s t i n e s  and i n  the kidney, G l i a l  prol i ferat ion and 

neuronophagia w e r e  seen i n  par ts  of the c e r e b e l l u m  as 

p o s t m o r t e m  f ind ings  . 
W a l t s c h o w s k i  and P a w l a w  (1970) recorded abortions 

i n  s ix  cows after 4-6 days of the appearence of c l i n i c a l  

s ign8  of thei ler iosis  m o s t l y  i n  the  3rd t o  7 t h  m o n t h s  

of pregnancy and K o c h ' s  b lue bodies w e r e  d e m o n s t r a t e d  i n  

c a p i l l a r y  e n d o t h e l i u m  of the aborted foetus. 

S h a r m a  and G a u t a m  (1973) observed cerebral f o r m  of 

the i l e r ios i s  due t o  Theileeia a n n u l a t a  i n f e c t i o n  i n  a 

17 days old H a r i a n a  calf s u f f e r i n g  f r o m  high fever ,  

e n l a r g e m e n t  of s u p e r f i c i a l  l y m p h n o d e s ,  severe a n a e m i a ,  

h a e m o g l o b i n u r i a ,  j aundice ,  e x t r e m e  w e a k n e s s  and e m a c i a -  

t i o n ,  N e r v o u s  s y m p t o m s  w e r e  s h o w n  a t  t h e  t e r m i n a l  

s tages of the disease and K o c h e s  b lue bodies w e r e  demon- 

s t ra ted i n  i m p r e s s i o n  s m e a r s  f r o m  t h e  b r a i n ,  l i v e r ,  

sp leen  and l y m p h n o d e s ,  

S r ivas tava  and S h a r m a  (1976) i n d u c e d  e x p e r i m e n t a l  

i n f e c t i o n  of T h e i l e r i a  annulata  through i n f e c t e d  t i c k s  

feeding and recorded cerebral involvement i n  t w o  cases, 

G i l l  et g. ( 1 9 7 7 )  e x p e r i m e n t a l l y  i n d u c e d  Theileria 

a n n u l a t a  i n f e c t i o n  i n  a series of e x p e r i m e n t s  i nvo lv ing  

three years  old crossbred calves. The m a i n  s y m p t o m s  
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w e r e  found to be fever, swel l ing  of lymphnodes with 

postmortem f i n d i n g s  of oedema and haemorrhages i n  

lymphnodea, sp leen  and a l s o  i n  most serous  and mucous 

membranes. Ulcers  w e r e  c o n s i s t e n t l y  found i n  t h e  

abomasum but r a r e l y  i n  o t h e r  p a r t s  of the d i g e s t i v e  

t r a c t .  

S h a m  and Gautam (1977) diagnosed 686 cases of 

T h e i l e r i a  annulata  i n f e c t i o n  i n  H i s s a r  d u r i n g  1969-75, 

OZ t h e s e  a l l  the 114 cases  of European breeds of c a t t l e  

usua l ly  developed acu te  form of t h e  d i s e a s e  and a l l  the  

age groups of animals w e r e  a f f ec ted ,  Some pregnant 

animals aborted. C l i n i c a l  symptoms included p e t e c h i a l  

haemorrhages, haemorrhagic b lo tching  of t h e  con juc t iva ,  

and haemorrhagic s p o t s  i n  the p e r i n e a l  reg ion  i n  i n d i -  

genous ca lves  bu t  n o t  i n  e x o t i c  and crossbred  animals. 

I c t e r u s ,  b i l i r u b i n u r i a ,  haemoglobinuria, cutaneous 

l e s i o n s  and r e l a p s e s  were repor ted  i n  some recovered 

animals. 

G i l e s  et &. (1978) observed an outbreak of t h e i -  

l e r i o s i s  i n  Masai c a t t l e  and found neurologica l  s i g n s  

of tu rn ing  and c i r c l i n g  dysmetria,  dyse rg ia  with ter- 

minal semicomatose s t a t e .  Postmortem f i n d i n g s  w e r e  

c h a r a c t e r i s t i c  of Eas t  Coast f e v e r  such a s  presence of 

large numbers of sch izon t s  i n  many f i e l d s  i n  the b r a i n  

impression s m e a r s ,  



Bulman e t  a l ,  (1979) recorded  symptoms of t r o p i c d l  -- 
the i lbr ios is  i n  4 catt le as p y r e x i a  ( 4 2 O ~ )  anorexia, 

watery d i s c h a r g e s  from both eyes ,  s l i g h t  c o n s t i p a t i o n  

and congested c o n j u c t i v a l  mucous membrane. 

Karunanidhi e&. (1982) observed t y p i c a l  case of 

T h e i l e r i a  a n n u l a t a  i n f e c t i o n  i n  a H o l s t e i n  F r i e s i a n  

c ros sb red  cow and recorded symptoms of hyperpyrexia ,  

i nappe t t ence ,  c e s s a t i o n  of ruminat ion,  d r i b b l i n g  of 

s a l i v a  f r o m  mouth, b i l a t e r a l  s e r o u s  n a s a l  d i s c h a r g e ,  

s w e l l i n g  of super£ ic ial  lymphnodes and Xc teric mucous 

membrane. On t h e  f o u r t h  day of c l i n i c a l  examinat ion 

development of unusual  s k i n  e r u p t i o n s ,  papules  over  t h e  

v u l v a l  l i p s  and underneath  t h e  b a s e  of t h e  t a i l ,  u t r i -  

car ia l  s w e l l i n g s  a l l  over  the body and i n  the e i g h t h  

day o p a c i t y  of the r i g h t  eye and oedema were observed.  

Khanna et &. (1982) expe r imen ta l ly  induced 

T h e i l e r i a  annu la t a  i n f e c t i o n  i n  20  c a l v e s  and observed 

nervous symptoms l i k e  c i r c l i n g  movements o r  l y i n g  down 

w i t h  c o n s t a n t  paddl ing movements of l e g s  i n  4 c a l v e s ,  

During t h e  l a s t  stage, c a l v e s  w e r e  unab le  t o  s t and  up, 

became unconscious and e v e n t u a l l y  d i e d  wi th  i n  24 to 72 

h o u r s  a f t e r  development of t h e  symptoms. The remaining 

16 c a l v e s  s u f f e r e d  from sys temic  form of t h e i l e r i o s i s  

w i thou t  any nervous symptoms, 



Man;Fckam et al. (1984) observed during t h e  course 

o f  Theileria a n n u l a t a  infect ion i n  three calves develop- 

m e n t  of wide spread skin n d u l e a  w i t h  i n t ense  i n f  i l t ra--  

t i o n  of l y m p h o c y t e s  i n  such nodules. 

Suresh et a. (1986) i d e n t i f i e d  theileriosis asso- 

ciated w i t h  a c e t o n a e m i a  i n  a crossbred c o w  and observed 

reduced appetite, profuse s a l i v a t i o n ,  l a c r i m a t i o n ,  hyper- 

aesthesia, paleness of con juc t iva l  and vag ina l  m u c o u s  

membranes, f eve r  (41°c) and s w e l l i n g  of supe r f i c i a l  lymph- 

nodes. There w a s  increase i n  the pu l se  and respiratory 

rates (90 and 27 per  m i n u t e )  w h i l e  the milk y i e l d  w a s  

reduced f r o m  15 I t s  t o  1/2 l t /day,  

Anandan et 2. (1988) e x p e r i m e n t a l l y  induced 

the i l e r i a  i n f e c t i o n  w i t h  var ious  s t r a i n s  of the i l e r i a  

and found M a d r a s  s t r a i n  t o  be m i l d e r  t h a n  H i s s a r  s t r a i n ,  

The experimental disease w i t h  M a d r a s  s t r a i n  w a s  s l o w  i n  

onse t  and m i l d  i n  n a t u r e  w i t h  l o w e r  m o r t a l i t y  rate,  

w h i l e  t h e  H i s s a r  s t r a i n  i n i t i a t e d  t h e  s y m p t o m s  q u i c k l y  

and the disease w a s  a c u t e  w i t h  higher m o r t a l i t y  rate, 

D u m a n l i  and C F f t c i  (1988) recorded gross l e s i ons  

of pa l lo r  of the c o n j u c t i v a l  m u c o s a ,  j aundice ,  enlarge- 

m e n t  of l y m p h n o d e s ,  b r o n c h o p n e u m o n i a  i n  four splenecto- 

m i z e d  calves e x p e r i m e n t a l l y  i n f e c t e d  w i t h  The i l e r i a  

annulata .  



Prasanna Kumar et dl, (1988) r e p o r t e d  c l i n i c a l  

symptoms of t h e i l e r i o s i s  i n  c rossbred  cattle such as 

h i g h  fever ( 1 0 5 ~ ~  t o  1 0 7 ~ ~ ) ~  anorexia ,  weakness, en- 

largement of s u p e r f i c i a l  lymphnodes, i n c r e a s e  i n  h e a r t  

and r e s p i r a t o r y  r a t e s ,  decrease i n  mi lk  product ion,  

rough h a i r  c o a t  and p a l e  mucous membrane. 

Unsuren et &, (1988) s t u d i e d  1 3  d a i r y  catt le 

n a t u r a l l y  i n f e c t e d  wi th  T h e i l e r i a  a n n u l a t a  i n  Turkey 

and observed marked anaemia, dyspnoea, and enlargement 

of lymph nodes, decreased milk produc t ion  i n  a l l  cases, 

Jayathangaraj  e 2  al. (1991) recorded t h e i l e r i o s i s  

i n  o u t p a t i e n t  u n i t  of M a d r a s  Ve te r inary  Col lege i n  a  cow 

aged 3 y r s  wi th  a h i s t o r y  of p e r s i s t e n c e  of f r e q u e n t  

r e g u r g i t a t i o n  and dung with  poorly d i g e s t e d  m a t e r i a l  

s i n c e  4 days,  and t h e  cow responded w e l l  t o  t h e  B a r e n i l  

and wo l i cyc l ine  when given along wi th  kao l in .  

Mal l ick (1991) r epo r t ed  2 c l i n i c a l  cases of bovine 

t r o p i c a l  t h e i l e r i o s i s  i n  v i l l a g e s  nea r  I z a t n a g a r  (U ,PI 

dur ing  t h e  yea r s  1989-90 with  s e v e r e  involvement of both 

e y e s  a p a r t  from t h e  usua l  symptoms of f e v e r ,  lymphadeno- 

pathy,  coughing, n a s a l  d i s cha rge ,  anaemia and weakness, 

w i t h  lac r imat ion ,  oedematous swe l l i ng  of e y e l i d s ,  con- 

j u c t i v i t i s .  k e r a t i t i s ,  cornea l  o ~ a c i t y  and bulging of 

eye  b a l l s ,  
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Sudhan et 9. (1992) r epo r t ed  a care of cu taneous  

t h e i l e r i o e i s  i n  s i x  y e a r  o l d  nondesc r ip t  c o w  w i t h  h i g h  

fever, ( 1 0 5 ~ ~ )  and u t r i c a r i a l  l e s i o n s  measuring abou t  

0.5 t o  1 cm i n  diameter spread ing  th roughout  the body 

i n  a d d i t i o n  t o  s i g n s  of i n t e n s e  i t c h i n g  and s c r a t c h i n g  

of t h e  body, o f f  f e d ,  jaundice  and enlargement of super-  

f i c i a l  lymphnodes . 
2.3 HAEMATOLOGICAL CHANGES 

2.3.1 T o t a l .  e r y t h r o c y t e  count (TEC) 

Oteng (1969) observed piroplasma and s c h i z o n t  of 

T h e i l e r i a  mutans t o  p e n e t r a t e  i n t o  t h e  h o s t  cell and t o  

cause  d e s t r u c t i o n  of t h e  red blood cells l ead ing  t o  

d e a t h  of animal due t o  s eve re  anaemia i n  A u s t r a l i a ,  The 

o l d e r  animals appeared more s u s c e p t i b l e  t o  this d i s e a s e ,  

Nangia et 5. (1971) recorded t o t a l  e r y t h r o c y t e  

coun t s  a s  12.5 million/mm3 a t  0-2 months of age and 

observed a dec rease  i n  va lues  with advancing of age and 

reached 9.9 million/mm3 a t  1-2 y r s  and t h e  a b s o l u t e  

v a l u e s  of e r y t h r o c y t e  i n d i c e s  (MCV, MCH, MCHC) i n c r e a s e d  

wi th  age i n  Hariana male ca lves .  

Aleucar (1972) r epo r t ed  average va lue  of r ed  blood 

cel l  count  i n  Zebu c a t t l e  of the  G i r  breed as 6.6 
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millions/nnn3 by t a k i n g  the f r e s h  samples  f r o m  two bull* 

and 20 c o w s  i n  good h e a l t h  which w e r e  impor ted  m o r e  t h a n  

three years p r e v i o u s l y  to Sappaulo. 

Jeon et s. (1973 e x p e r i m e n t a l l y  i n o c u l a t e d  theile- 

rial i n f e c t i o n  i n t o  8 c a t t l e  and observed the red blood 

cell count  t o  d e c l i n e  by about  50 d a y s  and only  I n c r e a s e d  

a g a i n  after 1 2 0  d a y s  of i n o c u l a t i o n .  

Sharma et &. (1973) r e p o r t e d  d e c r e a s e  i n  e r y t h r o -  

c y t e  coun t s  w i t h  i n c r e a s i n g  age i n  a l l  species w h i l e  

mean c o r p u s c u l a r  volume, m e  an c o r p u s c u l a r  haemoglobin 

and e r y t h r o c y t e  sed imenta t ion  r a t e s  tended t o  i n c r e a s e ,  
3 

The a u t h o r s  r ecorded  mean e r y t h r o c y t e  c o u n t  (million/mm ) 

i n  a d u l t  animals as 7.57 i n  c a t t l e  and 5 -13 i n  b u f f  a l o e s .  

Mol lerberg  (1975) s t u d i e d  v a r i o u s  b iochemica l  v a l u e s  

i n  386 Swedish c a l v e s  between March 1973 and February  

1974. The average  age of t h e  c a l v e s  w a s  28 2 1 0  d a y s  

and abou t  15% had 6.0 x l o 6  e r y t h r o c y t e s  or less /ml  

i n d i c a t i n g  about  13-35% of t h e  purchased c a l v e s  had 

i r o n  d e f i c i e n c y  anaemia. 

Danov (1977) observed mean r e d  cel l  c o u n t s  t o  r a n g e  

from 4.2 t o  7.1 m i l l i o n  i n  700 Danish b l a c k  p ied ,  350 

Danish  red and 78Q improved l o c a l  Bu lga r ian  red c o w s  

r e s p e c t i v e l y .  The lower coun t s  w e r e  conf ined  t o  local 

Bulgar ian  cows. 



L a i b l i n  (1978) conducted c l in ica l  s t u d i e s  on 

e x p e r i m e n t a l l y  i n fec ted  The i l e r i a  annula ta  i n f ec t i on  

i n  t e n  steers and recorded erythrocytopenia, thrombo- 

cy topenia before the  appearence of erythrocytic f oms 

i n  circulat ion.  I t  w a s  considered t h a t  t h e  a n i m a l s  

had an aplastic a n a e m i a  due  t o  t o x i n - m e d i a t e d  l e s i o n  

i n  the bone m a r r u w .  

B a u m g e r t n e r  (1979) noticed erythrocyte counts of 

3 3.9-6.7 m i l l i o n / m m  i n  3 groups of f e m a l e  ca t t le  f r o m  

the  age of 4-6 w e e k s  upto their second calving. B l o o d  

s a m p l e s  w e r e  t aken  on average every  6 w e e k s .  A fourth 

group of a n i m a l s  served for  c o m p a r i s o n .  

D h a r  and G a u t a m  (1979) e x p e r i m e n t a l l y  induced 

Theiler ia  annulata  i n f e c t i o n  i n  10 disease free m a l e  

calves aged 1-16 w e e k s  w i t h  i n fec ted  t icks.  There w a s  

parasitaemia ranging f r o m  0.1 t o  15% and evidence of 

increased erythrophagocytosis w h i c h  w a s  e v i d e n t  f r o m  

t h e  e x a m i n a t i o n  of the  sp leen  i m p r e s s i o n  s m e a r s  w i t h  

gradual  decrease i n  RBC coun t s  u n t i l  t h e  c h r o n i c  phase 

of the disease i n d i c a t i n g  c l i n i c a l  a n a e m i a  w i t h  m a x i m u m  

f a l l  i n  RBC c o u n t  o c c u r r i n g  a f t e r  peak p a r a s i t a e r n i a ,  

T h i s  lead to t h e  conclusion tha t  a fac tor  other  than 

parasi t ic  des t ruc t ion  of e r y t h r o c y t e s  w a s  r espons ib le  fo r  

a n a e m i a .  T h i s  was t hough t  t o  be a n  a u t o i m m u n e  m e c h a -  

n i s m  caus ing  increased erythrophagocytosis.  



Toqal e r y t h r o c y t e  count  i n  f i f t e e n  calves i n f e c t e d  

wi'th T h e i l e r i a  a n n u l a t a  showed decrease i n  R.B.C. c o u n t  

b e f o r e  t r e a t i n g  w i t h  d i e t h y l c a r ~ a m a z i n e  ci trate (Sharma 

e t  al.  1980). --  
La1 and Soni  (1985) r e p o r t e d  anaemia i n  a c u t e  

T h e i l e r i a  a n n u l a t a  i n f e c t i o n  i n  c r o s s b r e d  c a l v e s  w i t h  

maximum d e s t r u c t i o n  of e r y t h r o c y t e s  (58%) observed 

between 1 4  and 15 days  a f t e r  i n f e c t i o n  and a marked 

d e c l i n e  i n  t o t a l  R.B.C.  coun t s  w i t h  i n c r e a s e  i n  para-  

sitaemia. 

Haider  and S i d d i q u i  (1989) observed s i g n i f i c a n t  

d i f f e r e n c e  between summer and w i n t e r  e r y t h r o c y t e  c o u n t s  

6 (lo / m l )  a s  6.7 and 7.6 r e s p e c t i v e l y  i n  100 h e a l t h y  

cows f  r a n  v a r i o u s  d a i r y  farms i n  ~ a r a c h i ,  

Randhawa et s. (1990) recorded s i g n i f i c a n t  d e c l i n e  

i n  PCV, Hb, TEC v a l u e s  with no s i g n i f i c a n t  a l t e r a t i o n  

i n  d i f f e r e n t i a l  p ro tozoa l  count  i n  seven c l i n i c a l  c a s e s  

hav ing  m i x e d  i n f e c t i o n  of T h e i l e r l a  a n n u l a t a  and Anaplasma 

rnarqinale i n  c rossbred  cow c a l v e s ,  less than  2 months 

of age. 

2.3.2 Packed. ce l l  volume (Pcv) 

Nangia et s. (1971) observed packed ce l l  volume 

v a l u e s  to be h i g h e s t  i n  0-2 months Hariana male c a l v e s .  

There w a s  gradua l  d e c r e a s e  i n  the PCV with advancing 

age. 
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Ryam (1971) r e p o r t a d  h i g h e r  v a l u e s  of packecl cell 

volume i n  Qla ro la i s  cattle and wide i n d i v i d u a l  v a r i a -  

t i o n s  i n  f i v e  J e r s e y  c o w s  when blood samples w e r e  ana- 

l y s e d  f o r  c o w s  (over  21/2 y e a r s  o l d )  of  Charolais, 

Hereford Aberdean mgus, Jersey. F r i e s i a n  and s h o r t  

h o r n  b reeds  , 

Tennant et &. (1 975) i d e n t i f  l e d  d i r e c t  c o r r e l a t i o n  

between packed cell volume and serum i r o n  c o n c e n t r a t i o n ,  

Dhar and Gautam (1979) e x p e r i m e n t a l l y  induced 

T h e i l e r i a  a n n u l a t a  i n f e c t i o n  i n  m a l e  c a l v e s  aged 1-6 

weeks and observed g r a d u a l  f a l l  i n  packed cel l  volume 

u n t i l  t h e  c h r o n i c  phase  of  t h e  d i s e a s e  i n d i c a t i n g  

c l i n i c a l  anaemia. These a u t h o r s  found t h a t  an au to -  

immune mechanism c a u s i n g  i n c r e a s e d  e r y t h r o p h a g o c y t o s i s  

leads t o  f a l l  i n  packed ce l l  volume b u t  n o t  n e c e s s a r i l y  

w i t h  t h e  number of p a r a s i t i z e d  e r y t h r o c y t e s ,  

Khanna et s. (1980) w h i l e  conduc t ing  d r u g  t r i a l s  

i n  t h r e e  groups of s i x  i n f e c t e d  c r o s s b r e d  c a l v e s  w i t h  

T h e i l e r i a  a n n u l a t a  found equa l  f a l l  of packed ce l l  volunre 

i n  a l l  the three groups. 

Packed cel l  volume was n o t  s i g n i f i c a n t l y  d i f f e r e n t  

between g e n e t i c  groups  o r  between d i f f e r e n t  age  g roups  

and ranged from 31.3 +- 1.39 t o  37.3 -+ 2 .39  i n  4 Har iana  
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calves and 4 of H a r i a n a  F1 crosses w i t h  Jersey. B r o w n -  

swiss and H o l s t e i n  Fr ies ian kept  i n  a t h e n n o n e u t r a l  

e n v i r o n m e n t  at 16-19, 21-24, 26-29, 31-34 ard 37-40 

m o n t h s  of age, w h i c h  are c o m p a r a b l e  w i t h  va lues  for 

Zebu cat t le  (Khubsingh and B a t t a c h a r y a ,  1985). 

L a 1  and Soni (1985) observed 53% loss of packed 

cel l  v o l u m e  i n  calves after 14-15 days of Theileria 

annu la t a  i n f ec t i on  due t o  ery throphagocy tos i s  by 

m a c r o p h a g e s  i n  l y m p h n o d e s ,  sp leen,  l i v e r  and bone 

m a r r o w  and by m o n o c y t e s  i n  c i r c u l a t i n g  blood there by 

causing a n a e m i a .  

E x p e r i m e n t a l  i n f e c t i o n  w i t h  The i le r ia  i n  splenecto- 

m i z e d  buffalo c a l v e s  indicated m a r k e d  decl ine i n  packed 

cel l  v o l u m e ,  h a e m o g l o D i n  etc, d i r e c t l y  p r o p o r t i o n a l  t o  

increase i n  percentage of p a r a s i t a e m i a .  Such changes 

w e r e  i n s i g n i f i c a n t  i n  crossbred ca lves  (Jersey x R e d  

K a n d h a r )  , S p l e e n e c t o r n i z e d  calves exhibi ted  d e b i l i t y  

and los s  of w e i g h t  ( ~ h a s t d  et &. 1985). 

D h a r  et &. (1990) carried o u t  a drug t r i a l  w i t h  

B u p a r v a q u o n e  found the  packed ce l l  v o l u m e  t o  decrease 

i n i t i a l l y  w i t h  T h e i l e r i a  annulata i n f e c t i o n  and it 

re tu rned  r a p i d l y  t o  p r e t r e a t m e n t  v a l u e s  a £  ter t r e a t m e n t  

by t h e  t i m e  the genera l  heal th  of t h e  c a l v e s  i m p r o v e d ,  
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Sharma and Mishra (1990) c a r r i e d  o u t  drug t r ia l  

i n  4-7 days o l d  six male c a l v e s  exper imenta l ly  i n f e c e e d  

with lzatnagar isolate of T h e i l e r i a  a n n u l a t a  and d i v i d e d  

the animals i n t o  t r e a t e d  and u n t r e a t e d  c o n t r o l s .  By 

t r e a t i n g  the i n f e c t e d  c a l v e s  wi th  Buparvaquone they  

observed 17.4% f a l l  i n  packed cell  volume i n  the treated 

as compared t o  40.3% f a l l  i n  t h e  c o n t r o l  groups. 

Nangia e t  d l ,  (1971) observed t h e  haemoglobin 

v a l u e s  t o  dec rease  w i t h  advancement of age along with 

t o t a l  e r y t h r o c y t e  count,  

Rayam (1971) r epo r t ed  haemoglobin v a l u e s  t o  be 

h i g h e r  i n  c h a r o l a s i s  and lower i n  J e r s e y  cows when 

e s t ima ted  the samples i n  cows (over 21/2 y e a r s  o l d )  

of c h a r o l a s i s ,  Hereford,  Aberdeen Angus, J e r sey .  

F r i e s i a n  and s h o r t  horn breeds ,  

IUeucar et &, (1972) recorded m e a n  haemoglobin 

v a l u e s  of 13.8 9% i n  2 hea l thy  b u l l s  and 20 c o w s .  which 

w e r e  imported more than  three yea r s  i n t o  Saopaulo, 

Sharma et &, (1973) found r e l a t i v e l y  h igh  haemo- 

g lob in ,  mean corpuscu la r  volume and mean co rpuscu la r  

haemoglobin va lues  i n  buff a l o e s  t han  i n  c a t t l e ,  
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M o l l e r D e r g  ( 1 9 7 5 )  noticed 35% of 386 calves had 

10 g/100 m l  or lees h a e m o g l o b i n  values w h e n  examined 

b e t w e e n  March 1973 and February 1974 i n d i c a t i n g  t h a t  

1 3 - 3 5 %  of the  purchased ca lves  had i r o n  deficiency, 

Baurngertner (1979) s t u d i e d  on 3 groups of f e m a l e  

ca t t le  f r o m  t he  age of 4-6 w e e k s  upto their second 

ca lv ing  w h i c h  had s h o w n  average h a e m o g l o b i n  v a l u e s  of 

10.5-13.5 g/100 m l  a long w i t h  h a e m a t o c r i t  v a l u e  of 

32-40%. 

D h a r  and G a u t a m  (1979) recorded a gradual f a l l  i n  

h a e m o g l o b i n  concent ra t ion  u n t i l  the chronic phase of the 

disease i n  e x p e r i m e n t a l l y  i n fec ted  The i l e r i a  annulata  

i n  t e n  m a l e  calves aged 1-35 w e e k s  w i t h  p a r a s i t a e m i a  

ranging from 0.1 t o  15%.  The authors opined t h a t  this 

w a s  due t o  a u t o i m m u n e  m e c h a n i s m  caus ing  erythrophago- 

c y  tos i s .  

B o b n e  r S c h m o k e l  5 &., ( 1 9 8 2 )  recorded s u b n o r m a l  

s e r u m  i r o n  va lue s  w i t h  n o r m a l  h a e m o g l o b i n  i n  29 heal thy 

w e a n e d  Jersey calves aged 12-18 w e e k s  reared on a 

standard d i e t ,  The mean v a l u e s  w e r e  agreeable gene- 

r a l l y  w i t h  those reported i n  t h e  l i t e r a t u r e ,  

H a e m o g l o b i n  levels were s i g n i f i c a n t l y  h ighe r  i n  
C 

H o l s t e i n  F r i e s i a n  x H a r i a n a  F1 crosses w i t h  10.75 2 0 . 2 9 ,  



10.58 2 . 0 . 3 7 ,  10.83 f 0.12 g/100 ml at 16-19, 21-24 and 

31-34 months of age r e s p e c t i v e l y  when blood samples w e r e  

c o l l e c t e d  from 16 b u l l  c a l v e s  and 4  Har iana  c a l v e s  and 

4 each of Hariana F1 c r o s s e s  w i t h  J e r s e y ,  Brown s w i s s  and 

H o l s t e i n  F r i e s i a n  samples w e r e  c o l l e c t e d  i n  t h e n n o n e u t r a l  

environment (Khubsingh and Bhat tacharya ,  1985). 

S a s t r i  et &. (1985) r e p o r t e d  marked d e c l i n e  i n  

PCV i n  exper imenta l ly  i n f e c t e d  T h e i l e r i a  (by I /V inocu- 

l a t i o n  of s t r a i n  from buff  a l o e s  i n  Maharas t ra ,  1 n d i a )  

i n t o  splenectomized b u f f a l o  c a l v e s  b u t  it w a s  n o t  

observed i n  c rossbred  c a l v e s  (.Jersey x Red Kandhari) .  

Shukla and Sharma (1991) i n o c u l a t e d  the ce l l  c u l t u r e s  

a t  passage  l e v e l s  of P-10, P-50 and P-100 i n  v a r y i n g  cel l  

c o n c e n t r a t i o n s  i n t o  fifty crossbred  male bovine c a l v e s  

(2-3 months) and observed d e c r e a s e  i n  haemoglobin, PCV 

and TEC dur ing  p o s t  i n o c u l a t i o n  and p o s t  c h a l l e n g e  

p e r i o d s  a t  each passage  l e v e l  w i t h  marked anaemia re- 

corded a t  P-10 and p-50 l e v e l s  b u t  n o t  a t  P-100 l e v e l .  

2 -3.4 T o t a l  leucocy t e  count  (TLC) 

Oteng (1969) observed T h e i l e r i a  mutans p i r o p l a s m s  

and s c h i z o n t s  p e n e t r a t e  i n t o  t h e  h o s t  ce l l  and c a u s e  

d e s t r u c t i o n  of lymphoid cel ls  and n e u t r o p h i l s  w i t h  

lymphoid h y p e r p l a s i a .  
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Nangia e t  ale. (1971) recorded decreas ing  trend i n  

lymphocyte percentage w i t h  age whi le  neu t roph i l s  and 

aos inoph i l s  f o A l o w e d  r e v e r s e  order i n  Hariana m a l e  calves 

f r o m  b i r t h  to  2 y r s  of age, 

Ryan) (1971) repor ted  t o t a l  leucocytea  t o  be h ighe r  

i n  Hereford and Charola is  b u t  lower i n  monocyte v a l u e s  

whi le  F r i e s i an ,  c h a r o l a i s  and Hereford cows had h i g h e r  

n e u t r o p h i l i c  counts  than Jersey, Aberdeen, Angus and 

s h o r t  horn when blood samples are c o l l e c t e d  from cows 

(over  2Y2 years  o l d )  of Charola is ,  Hereford, Aberdeen 

Angus, Je rsey ,  F r i e s i a n  and Shorthorn breeds ,  

Aleucar et s. (1972) t abu la t ed  the average va lues  

of T,L,C. as 12,916/mm3 i n  two b u l l s  and 20 cows wi th  

33.8"X neut rophi l s ,  11 eos inophi l s ,  0.2% basophi l s ,  

55.1% lymphocytes and 5.7% rnonocytes among imported Gir 

cat t le  a t  Saopauls, 

Sharma et s. (1973) found average t o t a l  l eucocy te  

3 
count  (Thousands/mm ) as 11-34 i n  Duffaloes  and 6-34 i n  

c a t t l e .  The percent  of neu t roph i l s  i n  c a t t l e  w a s  

observed t o  be 22.6. The t o t a l  l eucocy te  count g radua l ly  

decreased with  i n c r e a s e  of age, 

Danov (1977) c o l l e c t e d  Dlood samples yea r ly  once 

f o r  7 yea r s  and observed the mean leucocyte  counts  t o  
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range between 5850 t o  7800 i n  Danish Black Pied,  350 in 

Danish R e d  and 780 i n  improved local Bulgar ian R e d  cows. 

Sharma and Gautam (1977) recorded total  l e u c o c y t e  

counts  t o  range f r o m  3 to 5 thousand/ml i n  686 cases of 

exper imenta l ly  induced a c u t e  f om of t h e i l e r i o s i s  involv-  

i n g  114 European catt le ,  

The l eucocy te  counts  v a r i e d  from 6250 t o  9550/mm 
3 

wi th  53-67% lymphocytes, 0-8% band granulocytes ,  23-37% 

segmented granulocytes .  1-7% e o s i n o p h i l  g ranulocytes ,  

0-1% basophi l  g ranulocytes ,  0,lX monocytes i n  3 groups 

of female c a t t l e  from t h e  age  of 4-6 weeks u p t o  t h e i r  

second ca lv ing  based on examination of blood samples 

c o l l e c t e d  on an average of every 6 weeks (Baumgertnar, 

1979). 

Sharma (1979) i d e n t i f i e d  s i g n i f i c a n t  d i f f e r e n c e s  

i n  t o t a l  l eucocyte  va lues  which were lowest i n  T h e i l e r i a  

annu la t a  i n f e c t e d  c a l v e s  and i n t e r m e d i a t e  i n  mixed i n -  

f e c t i o n  wi th  Anaplasma marginale,  

D u m a l i  (1987) repor ted  t h a t  t h e  l eucocy te  counts  

decreased  wi th  l i t t l e  change i n  the % of monocytes, 

e o s i n o ~ h i l ~  o r  basoph i l s ,  n e u t r o p h i l s  b u t  i n c r e a s e  

i n  percentage of lymphocytes i n  t h r e e  6 months o ld  

splenectomized c a l v e s  i n f e c t e d  wi th  T h e i l e r i a  annu la t a ,  
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Banerjse 4t &. (1988) observed moderate leuco- 

c y t o s i s  (18,628 f 3-93 thousand/cmm) dur ing  e a r l y  p a r t  

of t h e i l e r i o s i e  i n f e c t i o n  which became almost normal 

(9779 2 1.47 thousand/cmn) with i n  30 days, when t r e a t e d  

with Butalex ( W B  720 C) p a r e n t r a l l y  i n  crossbred c a t t l e -  

H a i d e r  and Siddique (1989) observed s i g n i f i c a n t  

d i f f e r e n c e s  between summer and win te r  leucocyte  counes 

as 8,900 and 7,20O/ml with eos inophi l s  4.2 and 3%. 

basophils  0-3 and 0.722 monocytes 4.2 a d  4.38% respec- 

t i v e l y  but  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  i n  neu- 

t r o p h i l s  36.3% and 36.7% and lymphocytes 55 -5% and 

55.2% when ~ t u d i e d  on 100 blood samples from hea l thy  

cows on various d a i r y  farms i n  Karachi. 

2 0 4 BIOCHEMICAL CHANGES 

2 .4 -1 Serum i r o n  

Cartwright et &. (1949) observed serum i r o n  t o  

range from 57 t o  162 ug% i n  cows, 1 1 4  t o  120 urn i n  

ca lves  based on a  co lor imetr ic  method of assay. 

Brown (1966) s tudied  the  var ious biochemical va lues  

of blood i n  bovines and observed the  r e l a t i o n s h i p  of 

serum i r o n  i n  the range of 70 t o  180 ug"?, TIBC i n  range 

of 400 t o  450 ugX and UIBC i n  a  range of 280 t o  350 bg%, 



Frank =$ &. (1970) processed the serum samples 

of bovines and es tab l i shed  the average serum i r o n  va lues  

to  vary from 158.29 ug% 2 14-08 ugX and in diseased  

condi t ion  as 80.30 ug% 2 27.25 ugX by c o l a r i m e t r i c  assay 

u t i l i s i n g  a  spectronic-20 (B & C, USA). 

Mean serum i r o n  values were h igher  a t  b i r t h  170 ug/ 

100 m l  which f e l l  t o  67 ug/100 mL by 50 days of age i n  

ca lves ,  The authors  have a l s o  quoted t h e  average v a l u e s  

of t h e  i r o n  content  of hay, maize, o a t s  and milk (Moller- 

berg and Jacobson, 1970). 

G u r t l e r  and Schutz ler  (1971) not iced  when blood 

samples were obtained from 31 German b lack  pied c a l v e s  

s h o r t l y  a f t e r  b i r t h  and 2, 24, 48, 96 and 240 h r s  a f t e r  

t h e  f i r s t  i n t a k e  of colostrum serum i r o n  f e l l  from a n  

average of 150 ug% a f t e r  b i r t h  t o  69 ug% a t  96 hours.  

Serum i r o n  concentrat ion,  t o t a l  i r o n  binding 

capaci ty  and the  percentage s a t u r a t i o n  were measured 

i n  87 heal thy female Zebu c a t t l e ,  varying i n  age from 

a few days t o  17 years  and i t  was observed t h a t  t h e r e  

was s l i g h t  v a r i a t i o n  i n  mean values of serum i r o n  

concent ra t ions  during t h e  f i r s t  7  y e a r s  of l i f e  with 

maximum l e v e l  recorded during the  e a r l y  adulthood 

(Tartour,  1973). 



Blum and Z W e r  (1975) observed serum i r o n  to 

remain r e l a t i v e l y  c o n s t a n t  between one t o  e i g h t  y e a r s  

of  age than i r o n  i n  sp leen ,  l i v e r  and bone marrow i n  

female  d a i r y  cattle,  They r epo r t ed  the i r o n  concen- 

t r a t i o n s  t o  be a l w a y s  h i g h e s t  i n  the s p l e e n  and l o w  i n  

l i v e r  and bone marrow, 

While examining 10 Zebu cows f o r  10 days ,  serum 

i r o n  concen t r a t i ons  w e r e  found to be 50-200 ug (mean 

131 ug/100 r n l )  . Dai ly  v a r i a t i o n s  were observed i n  

t h e s e  va lues  and the e x t e n t  of f l u c t u a t i o n s  v a r i e d  

wi th  i n d i v i d u a l  cows (Sarror ,  1975) , 

Tennant e t  a l ,  (1975) r epo r t ed  t h a t  neona ta l  c a l v e s  

w i t h  haematocr i t s  of 25% o r  l e s s  had s i g n i f i c a n t l y  lower  

serum i r o n  va lues  (54.1 ug/100 m l )  than t h e  va lues  

recorded i n  c a l v e s  w i th  haematocr i t s  above 25% which 

had 129.2 ug/100 m l  and concluded t h a t  p r e n a t a l  deve- 

lopment of i r o n  d e f i c i e n c y  a s  an important  cause of 

anaemia i n  neona ta l  d a i r y  ca lves .  

Wintrobe (1976) recorded the biochemical  and 

haematological  va lues  i n  anaemic c a t t l e  and r epo r t ed  

as 100 ug% serum i r o n  i n  anaemic c a t t l e .  

Kaneko (1980) d e s c r i ~ e d  normal serum i r o n  va lues .  

as 97 + 29 mg/dl i n  c a t t l e .  The serum i r o n  va lues  

d e c l i n e d  i n  s eve re  i r o n  d e f i c i e n c y  anaemia, a c u t e  phase 

of in£lammatory r e a c t i o n s .  hypothyroidism and c h r o n i c  
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inflammation, It w a s  repor ted  to get elevated  i n  hae- 

m o l y t i c  anaemia, i r o n  overload and l i v e r  diseases. 

Prahlad Singh et (1980) repor ted  i r o n  c o n t e n t s  

i n  the buf fa lo  blood i n  d i s t r i c t  of Rhotak, Sonepat and 

Mohindergarh w e r e  288.77 -)- 32.64, 247.57 2 27.16 and 

219.65 2 11.57 respec t ive ly  when 67 blood samples w e r e  

c o l l e c t e d  from 24 v i l l a g e s  in the t h r e e  d i s t r i c t s  of 

Haryana between November 1976 and January 1977. 

Serum i r o n  concent ra t ion  w a s  lower i n  ca lves  from 

b i r t h  t o  4,  weeks of age than i n  o l d e r  c a t t l e ,  Total  

i r o n  binding capaci ty  decreased whi le  percentage sa tu -  

r a t i o n  increased w i t h  advancing age observed by Sarror 

(1980) i n  141 zebu c a t t l e ,  

Singh et a, (1980) observed s i g n i f i c a n t  decrease  

i n  s e r u m  i r o n  with 114.68 + 1,067, 118.860 + 1,452, 

117,709 + 1,727, 114,343 +. 1,612, and 117.5 fi 1.443 on 

0, 15, 30, 45 and 60 days a f t e r  haematuria.  Where a s  

i t  was 76,916 2 5,618, 75,694 & 4,727, 75,552 +- 5,052, 

74,720 2 0,975 and 72,133 + 1.29 ug/100 m l  serum i n  

h e a l  thy con t ro l ,  

Pandey et &. (1982) observed t h e  biochemical 

changes of exper imenta l ly  induced nutritional anaemia 

in cow. calves and recorded normal values of serum i r o n  

as  158.21 ug%, U I B C  326.16 ug% and TIBC 483.45 ug%, 
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S e m m  i r o n  l e v e l s  w e r e  s t u d i e d  f r o m  b i r t h  to 

s e x u a l  m a t u r i t y  i n  23 S u r t h i  buffalo c a l v e s  weaned at 

b i r t h ,  fed co los t rum 15-30 minutes  a f t e r  b i r th  and 

r a r e d  by a p p r o p r i a t e  management and observed that t h e  

serum i r o n  was h i g h e r  i n  f e m a l e  c a l v e s  d u r i n g  p u b e r a l  

and m a t u r i t y  p e r i o d s  t h a n  i n  m a l e  c a l v e s  (Devaraj  

e t  al .  1985). -- 
Szep laM -- e t  al .  (1985) dete rmined  s e r u m  i r o n  

v a l u e s  i n  i n t e n s i v e l y  r a r e d  HQ1.stein F r i e s i a n  ( a )  

and Rornanion sirnrnental n o n i n t e n s i v e l y  r e a r e d  ca t t le  

(b). The a u t h o r s  observed 36.4% i n  a and 37.9% and i n  

b farm c a l v e s  s u f f e r e d  w i t h  normocyt ic  normochromic 

anaemia, on f am a 1 3  -6-97% of c a l v e s  had serum i r o n  

v a l u e s  less than  100 ug/dl. About 5 t o  55% had to ta l  

i r o n  f i x a t i o n  c a p a c i t y  g r e a t e r  t han  500 ug/dl  i n  b 

farm. 

Bomba -- e t  al.  (1986) measured serum iron c o n t e n t  

i n  2 1  c a l v e s  chosen from 1800 c a l v e s  k e p t  i n  a l a r g e  

c a p a c i t y  c a l f  house and observed h i g h e s t  serum i r o n  

c o n t e n t  af ter  weaning, I n d i v i d u a l l y  h a l f  of t h e  

c a l v e s  had subnormal iron v a l u e s  a t  2 weeks of age, 

10% at 5 w e e k s .  When they  w e r e  f e d  t w i c e  d a i l y  with 

m i l k  r e p l a c e r ,  hay, grain mix and u n l i m i t e d  water .  , 



A t  the age of 9 w e e k s  the c a l v e s  w e r e  a l lowed t o  w e a n  

and w e r e  f d  with  hay s i l a g e  a d  g r a i n ,  Out of these 

c a l v e s  20% a l s o  had subnormal serum i r o n  va lues ,  

Welchman et &, (1988) measured i r o n  i n  c a l v e s  

r e a r e d  f o r  v e a l  a t  t h e  s tar t  of r e a r i n g  period and 

a t  16-20 weeks of age, which w e r e  f e d  wi th  mi lk  r e p l a c e r  

either a lone  o r  w i t h  s t r a w  or d r y  f e e d  of v a r i e d  i r o n  

conten t .  The au tho r s  observed t h a t  t h e  haemoglobin 

concen t r a t i on  reached a mean va lue  of 12.4 + 1.1 g/dl  

similar to c o n t r o l  ca lves ,  There w a s  no f u r t h e r  i n -  

crease i n  haernoglobin when i r o n  w a s  f e d  i n d i c a t i n g  

t h a t  t h e r e  w a s  s u f f i c i e n t  i r o n  i n  the d i e t  f o r  normal 

e r y t h r o p o i e s i s .  

Ghosh and Sinha (1991) whi le  ana lys ing  v a r i o u s  

e t i o l o g i c a l  f a c t o r s  causing anaemia observed that  

he lmin th i c  i n f e s t a t i o n  was r e spons ib l e  f o r  48.57%, 

d e f i c i e n c y  due t o  copper c o b a l t  and phosphorous f o r  

31,43%, haemoprotozoan such a s  t h e i l e r i a ,  anaplasma 

and trypanosoma f o r  12.17% and e c t o p a r a s i t e s  such a s  

t i c k s  and m i t e s  f o r  7.14% of ca ses ,  Various blood 

parameters  l i k e  haemoglobin, PCV and TEC a s  were re- 

po r t ed  t o  be 6.257 & 0,215 g/dl ,  22.621 + 0.82% and 

3-35 + 0.095 m i l l i o n / m  r e s p e c t i v e l y .  Levels of 

plasma p ro t e in ,  albumin and phosphorus were no t  
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s i g n i f i c a n t l y  (P<0,01) d i f f e r e n t  i n  anaemic animals 

b u t  l e v e l s  of Fe, cu, co were s i g n i f i c a n t l y  lower 

(P<0,05) i n  them, 

2-4 .2  Blood glucose 

Bansal et &, (1977) recorded blood glucose 

va lues  i n  experimentally inocula ted  z, annula ta  i n  

f i v e  male calves,  The authors  observed Hypogl ycaemi a 

i n  a l l  the calves throughout the t r i a l ,  

Sethuraman and Rathor (1979) repor ted  a mean 

normal values of blood glucose as 46.2 + 2.1 mg% i n  

hea l thy  c a t t l e  and mean values of 4 1  - 5 6  2 0.15 mg% 

i n  buff aloes.  

Anantwar et &. (1986) reported hypoglycaemia i n  

f i v e  crossbred cows which manifested c l i n i c a l  s igns  of 

t h e i l e r i o s i s  associated with Ketosis  and observed t h e  

blood glucose values t o  range from 2 2  t o  35 q%, The 

authors  concluded t h a t  the hypoglycaemia i n  these  cases  

w a s  respons ib le  f o r  the  development of secondary k e t o s i s  

Treatment with oxy t e t r a c y c l i n e  a1 ong with chloroquine 

was e f f e c t i v e  and blood glucose l e v e l s  improved when 

25% of 500 m l  glucose so lu t ion  was given t o  a l l  t h e  

cases  d a i l y  f o r  four  t o  f i v e  days. 
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Udaysankar et s. (1986) recorded a mean tempe- 

r a t u r e .  pulse ,  r e s p i r a t i o n  r a t e s  as 100.77 f 0.12, 

59.33 2 0.21 and 17.5 2 0.56 r e s p e c t i v e l y  i n  h e a l t h y  

ca t t le  w i t h  a mean v a l u e s  of blood g l u c o s e  as 42.85 f 

1.17 mgX. 

Yadav and Sharma (1986) e s t i m a t e d  blood g l u c o s e  

d u r i n g  t h e  course  of  2 .annula ta  i n f e c t i o n  i n  c a l v e s  

and observed f a l l  i n  g lucose ,  calcium, p r o t e i n ,  phos- 

phorus, magnesium and potassium v a l u e s .  

Blood and R a d o s t i t i s  (1989) i n  t h e i r  classical 

t e x t  book of medicine d e s c r i ~ e d  t h a t  the blood g l u c o s e  

l e v e l s  of h e a l t h y  cat t le  as 35-55 mgX. There was no 

mention of va lues  of blood g lucose  i n  t h e i l e r i a  a f f e c t e d  

c a t t l e .  

SuDba Raja et &. (1989) recorded a mean v a l u e s  of 

blood g lucose  i n  seven crossbred  c a t t l e  of Rush iva l l ey  

Farm a s  41.39 + 1.03 mg%, 39.05 + 0.55 mg%. 43.47 2 

1.12 mg% i n  e a r l y ,  mid. l a t e  l a c t a t i o n s  r e s p e c t i v e l y .  

Venka t e swar lu  et al. (1990) i n d i c a t e d  the mean 

blood g lucose  v a l u e s  a s  50.45 2 1.05 i n  7 h e a l t h y  c a t t l e  

a long  w i t h  the mean v a l u e s  of PCV and haemoglobin 30.57 .+ 
2.26  and 12.30 + 0.7 r e s p e c t i v e l y .  



2.5  CLINICAL TRIAL 

2.5.1 Buparvaquone 

MclLfardy et 9. (1985)  tested series of hydroxy- 

napthoquinonea (der ivat ives  of parvaquone) and found 

B u p a r v a q u o n e  t o  have cured al l  13 cattle infected with 

T.paNa (69 2.5 t o  5 m g / k g )  and a l l  6 infected w i t h  - 
T. a n n u l a t a  (@ 2.5 m g / k g  ) . Parvaquone cured 9 of 10 - 
ca t t le  (@ 20 m g / k g ) .  

Dhar s. (1986) reported i n j e c t i o n  of B u p a r -  

vaquone (8 2.5 m g / k g )  i n t r a m u s c u l a r l y  on the 11 th  day 

of i n f e c t i o n  t o  t h e  e x p e r i m e n t a l l y  i n f ec t ed  ( H i s s a r  

i s o l a t e  of 2 - a n n u l a t a )  crossbred calves along w i t h  

Livogen and M a c r a P i n  (@ 5 m l  and 2 m l  i / m  r e s p e c t i v e l y )  

for 1 2  days, T h i s  r e g i m e n  s h o w e d  a p r o m i s i n g  r e s u l t  

i n  t r e a t i n g  the ~ o v i n e  t ropical  thei leriosis  , 

M o r g a n  et &. (1986) observed that a s i n g l e  i n t r a -  

m u s c u l a r  i n j e c t i o n  of B u p a r v a q u o n e  w a s  m u c h  m o r e  ef f ec- 

t i v e  t han  parvaquone w h e n  g i v e n  t o  t h e  e x p e r i m e n t a l l y  

i n f ec t ed  ca t t l e  w i t h  2,parva o r  2 - a n n u l a t a  a t  the t i m e  

when f i rs t  s i g n s  of i l l n e s s  appeared, 

D h a r  et &. (1987a) could n o t  detect t he  theile- 

r i a l  sch izon t s  and p r i o p l a s m s  i n  the blood s m e a r s  and 



42 

lymphnade biopsy,  after 6-15 days  of t r e a t m e n t  with a 

s i n g l e  intramuscular i n j e c t i o n  of Buparvaquone (BW 720 C )  

Q 2.5 mg/kg body weigh t  i n  19 c r o s s b r e d  cattle i n f e c t e d  

w i t h  bovine t r o p i c a l  t h e i l e r i o s i s .  

Dhar et &. (1987b) r e p o r t e d  no f a l l  i n  h a e m g l o b i n  

o r  pacKed cel l  volume i n  5 c r o s s b r e d  c a l v e s  when simul-  

t a n e o u s l y  i n o c u l a t e d  a s i n g l e  i n t r a m u s c u l a r  i n j e c t i o n  of 

Buparvaquone 8 2.5 mg/kg and ground up t i c k  s u p e r n a t e ,  

They concluded t h a t  Buparvaquone may be  used  f o r  chemo- 

immunoprophylaxis a g a i n s t  bovine t r o p i c a l  t h e i l e r i o s i s  

i n  neona ta l  bovine ca lves .  

Baner jee  et &. (1988) conducted an exper iment  on 

15 crossDred c a t t l e ,  s u f f e r i n g  from c l i n i c a l  t h e i l e r i o s l s  

i n  a n  o rgan i sed  farm i n  C a l c u t t a  and d i v i d e d  15 animals  

i n t o  two groups,  Group A comprised of 10 animals  which 

w e r e  g iven a s i n g l e  I /m i n j e c t i o n  of Buparvaquone @ 2 . 5  

mg/kg w h i l e  a l l  the 5 animals  of group B r e c e i v e d  a 

second i n j e c t i o n  of Buparvaquone on t h e  6 t h  day of f i r s t  

i n j e c t i o n .  Out of t h e  10  animals  of group A, t e m p e r a t u r e  

o f  seven animals  came down t o  normal wi th  i n  48 h r s ,  i n  

o t h e r  3 animals  i t  took  96 hours .  Temperature of g roup  

B animals  came down w i t h i n  98-1-72 h o u r s  of second i n j e c -  

t i o n .  Temperature of a l l  t h e  t r e a t e d  animals  became, 

normal w i t h i n  8-10 days .  
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Dhar ef g. (1988) divlded  1 4  crossbred calves 

i n f e c t e d  wi th  H i s s a r  i s o l a t e  of T_..annulata a d  d i v i d e d  

them i n t o  two equal  groups A and B, Animals of group A 

w e r e  t r e a t e d  with Buparvaquone on day 11 PI when c l i n i -  

cal s igns  of t h e i l e r i o s i s  w e r e  apparent ,  Animals of 

Group B were given haematinics d a i l y  f o r  1 2  days by 

in t ramuscular  i n j e c t i o n  i n  add i t ion  t o  Buparvaquone. 

I n  group A 2 ca lves  d ied  of cerebral t h e i l e r i o s i s  and 

5 w e r e  c l i n i c a l l y  cured. However 4 of t h e s e  5 c a l v e s  

l a t e r  d ied  of anaemia, I n  group B a l l  the c a l v e s  w e r e  

c l i n i c a l l y  cured and none d ied  dur ing  one month obser- 

v a t i o n  period,  The parasi taemia dec l ined  t o  1% wi th  

i n  14  days of t reatment ,  Haemoglobin concent ra t ion  

and PCV w e r e  e l eva ted  and p r e i n f e c t i o n  va lues  w e r e  

soon res tored .  

Unsuren and Kurtdede (1988) t r e a t e d  28 c a t t l e  

wi th  a  mean 34.6% (12-85%) parasi taemia i n f e c t e d  w i t h  

T h e i l e r i a  annulata  and i n j e c t e d  two doses of Bupar- 

vaquone along with 1000 m l  dex t rose  5% in t ravenous ly  

and 3000 I , U  vitamin E, 900 mg dicalcium phosphate, 

15 mg sodium s e l e n i t e ,  60 mg copper s u l f a t e  and 75 m g  

c o b a l t  s u l f a t e  by o r a l l y  d a i l y  t o  t h r e e  c a t t l e ,  whose 

genera l  condi t ion  was poor and s t i l l  had i n t a c t  p i ro-  

plasms. Of t h e  28 c a t t l e ,  3 d ied ,  were s e n t  f o r  

s l a u g h t e r  and 24 were discharged i n  f a i r l y  good 

condit ion.  



Bansal and Sharma (1989) w h i l e  e v a l u a t i n g  t h e  

a n t i t h e i l e r i a l  a c t i v i t y  of Buparvaquone, g iven  s i n g l e  

i n t r a m u s c u l a r  i n j e c t i o n  t o  t h e  c a l v e s  which w e r e  already 

i n f e c t e d  exper imenta l ly  wi th  T ,annu la ta  on day 0 (group 1) 

day  8 (group 2) and day 12 (group 3) p o s t  i n f e c t i o n .  

The animals  i n  groups  4  and 5 w e r e  u n t r e a t e d  and cha- 

l l e n g e  c o n t r o l s  r e s p e c t i v e l y ,  A l l  t h e  recovered  an imals  

from groups 1-4 w e r e  cha l l enged  w i t h  a l e t h a l  d o s e  of 

z - a n n u l a t a  a t  6 weeks p o s t  i n f e c t i o n  and observed t h a t  

a l l  animals w e r e  r e s i s t a n t  t o  t h e  homologous c h a l l e n g e  

whi le  c o n t r o l s  showed t y p i c a l  antemortam and postmortem 

l e s i o n s  of t h e i l e r i o s i s .  

Michael et &, (1989) emphasized u s e  of Buparvaquone 

@ 2.5 mg/kg l / m  i n  c h r o n i c a l l y  i n f e c t e d  c a t t l e  w i t h  

T, a n n u l a t a  which may have d u a l  b e n e f i c i a l  e f f e c t  of reduc- - 
i n g  t h e  pathogenic e f f e c t s  of t h e i l e r i o s i s  t h e r e  by 

p e r m i t t i n g  r e s t o r a t i o n  of an  impaired immune system, 

t h u s  i n c r e a s i n g  r e s i s t a n c e  t o  o t h e r  i n f e c t i o n s  observed 

w h i l e  conducting d r u g  t r i a l s  on c h r o n i c  u n d u l a t i n g  

T-annu la ta  i n f e c t i o n  i n  a  herd of 44  F r i e s i a n  cows In - 
Egypt - 

S h a s t r i  (1989) t r e a t e d  17 c l i n i c a l l y  ill c a l v e s  

w i t h  2 , a n n u l a t a  by g i v i n g  Buparvaquone @ 1 m1/20 kg 

body weight  a s  deep  i n t r a m u s c u l a r  i n j e c t i o n ,  Seven of 
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the calves d i d  n o t  respond and d i e d  whi le  o t h e r s  sur -  

v ived  (58.6% e f f i c a c y )  none of t h e  t e n  c a l v e s  aged 

8-25 days  given Buparvaquone as a p reven t ive  measure 

developed t h e  d i s e a s e ,  whi le  f o u r  of the s ix  n o t  trea- 

t e d  developed t h e i l e r i o s i s  and died .  

Dhar 5 s. (1990) found t h a t  i n  t h e i l e r i o s i s  the 

haemoglobin concen t r a t i on  and packed cell volume decr -  

eased i n i t i a l l y  a f t e r  i n f e c t i o n  b u t  r a p i d l y  r e tu rned  

t o  p re t rea tment  l e v e l  a f t e r  t r ea tmen t  wi th  s i n g l e  d o s e  

of Buparvaquone @ 2.5 mg/kg body weight,  

Sharma e t  al, (1990) d iv ided  2 groups of 3 animals  

each, which were i n f e c t e d  wi th  I z a t n a g a r  i s o l a t e  of 

T-annulata  wi th  20% o r  above paras i taemia .  Animals of - 
t h e  1st group w e r e  treated wi th  i n t r amuscu la r  i n j e c t i o n  

of Buparraquone @ 2.5 mg/kg and observed d e c l i n e  of 

paras i taemia  t o  less than  1% wi th in  4 days. Temperature 

f e l l  from 41°c t o  3g0c. Haemoglobin and P c V  had f a l l e n  

t o  21 -5% and 17.4% i n  t r e a t e d  animals a s  compared t o  

45.6% and 40.3% i n  c o n t r o l  group, A l l  animals i n  t h e  

c o n t r o l  group d ied  of a c u t e  t i ' he i le r ios i s  on day 2 7  PI. 

There w a s  no m o r t a l i t y  i n  t r e a t e d  groups.  

Hashemi-Fesharki (1 991 ) compared chemotherapeutic 

v a l u e  of Parvaquone and Buparvaquone a g a i n s t  2. a n n u l a t a  
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i n f e c t i o n  i n  159 pure and crossbred  ca t t le ,  Parvaquone 

treatad a n i m a l s  recovered a t  the rate of 60.7% and w i t h  

Buparvaquone was 88.7% with  no s i g n i f i c a n t  s i d e  e f f e c t s ,  

However, there w e r e  no relapses of t h e  d i s e a s e  w i t h  use 

of either compound. 

Sudhan et g, (1992) t r e a t e d  a  t y p i c a l  c a s e  of cut -  

aneous t h e l l e r i o s i s  i n  an  advanced stage i n  indigenous  

cow. Butalex (Buparvaquone) i n  two d o s e s  and Avil  fo r  

3 days. Eventhough t h e  organisms d i sappeared  from c i r -  

c u l a t i p n  the animal succumbed t o  the d i s e a s e .  

2 -5 .2  Oxyfetracy c l i n e  long a c t i n g  and chloroquine  phosphate 

Hegde et dl. (1971) repor ted  t h a t  i n t r a m u s c u l a r  

a d m i n i s t r a t i o n  of Nivaquine (chloroquine  s u l p h a t e )  

@ 2 0  m l  on f i r s t  day and g radua l ly  reducing t o  10 m l  

on 3rd day i n  c a t t l e  wi th  t h e i l e r i o s i s  r e s u l t e d  i n  

complete c u r e  w i t h i n  6-10 days. Suppor t ive  t r e a t m e n t  

wi th  broad spectrum a n t i b i o t i c s  and p r e p a r a t i o n s  con- 

t a i n i n g  calcium g lucona te  and v i tamin B complex expe- 

d l  t e d  recovery.  

Mathur 9 2. (1971) s t u d i e d  e f f i c a c y  of Nivaquine 

along w i t h  Achromy c i n  and suppor t ive  symptomatic the rapy  

which f a i l e d  t o  c u r e  acu te  c l i n i c a l  c a s e  of t h e i l e r i o s i s  
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i n  Jersey bulls, While combined the rapy  of n e r e n i l ,  

N i v q u i n e  and Terramycin admin i s t e red  i n  i n i t i a l  s t a g e s  

to  4 s u b c l i n i c a l  cases could r e s u l t  i n  d i sappearence  of 

pro tozoa  from c i r c u l a t i o n ,  

Chhabra s. (1972) r e p o r t e d  f o r  the f i r s t  t i m e  

a c a s e  of t h e i l e r i a l  i n f e c t i o n  i n  a b u f f a l o  b e s i d e s  two 

Hol8t&in F r i e s i a n  h e i f e r s  and t r e a t e d  e f  f i c t i v e l y  with 

Nivaquine and chloramphenicol wi th  g lucose  s a l i n e ,  t o n i c s  

and haemat in ics  . 
Rao et s. (1973) conducted drug t r i a l  on e i g h t  

a i l i n g  J e r s e y  c a t t l e  d i v i d e d  i n t o  two groups of 4 animals 

each,  Animals of group I rece ived  40  m l  of v e s a d i n  

i n t r a v e n o u s l y  and 40 m l  subcutaneously for  3 days  fo l lowed 

by Achromycin 500 mg i n t r a m u s c u l a r l y  f o r  5 days coupled 

wi th  g lucose  s a l i n e .  The group I1 rece ived  Nivaquine 

20 m l  and Achromycin 500 mg i n t r a m u s c u l a r l y  f o r  f i v e  days. 

Both t h e  groups rece ived  l i v e r  e x t r a c t  on a l t e r n a t e  days.  

I n  group 11 blood smears became n e g a t i v e  f o r  t h e i l e r i a  

i n  2 animals  uy 3rd day. While i n  o t h e r  2 an imals  no 

t h e i l e r i a l  p a r a s i t e  could be d e t e c t e d  a f t e r  7 th  day. 

I n  group I blood smears became n e g a t i v e  only  a f t e r  

3 weeks. 

Avessalomov and Baendv (1977) found 97% of t h e  k a t t l e  

recovered  from t h e i l e r i o s i s ,  when given a n t i m a l a r i a l  



p r e p a r a t i o n  of c h l o r o q u i n e  phosphate 63 1.25 g/100 kg 

once  dai ly  f o r  5-6 d a y s  a long w i t h  symptomatic  sugpor-  

t i v e  w e a t m e n t  , 

L a i b l i n  and M u l l e r  (1977) r e p o r t e d  t h a t  a the rapeu-  

t i c  d o s e  of 15 mg/kg chloroquine  d i p h o s p h a t e  was i n j e c t e d  

i n t r a m u s c u l a r l y  d a i l y  f o r  4 c o n s e c u t i v e  days  i n  t h e  

i n i t i a l  s t a g e  of r i a e  of t empera tu re  could  c u r e  theile- 

r i o s i s  i n  c a l v e s  b u t  f a i l e d  t o  p r e v e n t  t h e  a c u t e  c l i n i c a l  

symptoms which sometimes r e s u l t e d  i n  d e a t h s .  

G i l l  et s. (1978) observed t h a t  t r e a t m e n t  w i t h  long 

a c t i n g  o x y t e t r a c y c l i n e  (1 or 2 d o s e s  a t  20 mg/k.g I / m )  o r  

oral t e t r a c y c l i n e  (16 mg/kg ~ o d y  we igh t )  f o r  8 d a y s  when 

g i v e n  t o  3 months o l d  c a l v e s  i n f e c t e d  w i t h  2 - a n n u l a t a  on 

t h e  commenced day of i n f e c t i o n  t h e  c a l v e s  f a i l e d  t o  react 

t o  t h e  i n f e c t i o n .  

Khanna et s. (1980) i d e n t i f i e d  t h a t  long  a c t i n g  

o x y t e t r a c y c l i n e  and r o l i t e t r a c y c l i n e  showed b e t t e r  res- 

ponse  than monectone based on the r e s u l t s  of t h e  t h r e e  

g roups  of experiment  comprising of s i x  i n f e c t e d  c r o s s -  

b red  c a l v e s  i n  each. 

Rakhimov et s. (1980) recommended a  combinat ion  

of D e l a g i l  ( ch lo roqu ine  d iphospha te  @ 15 mg/kg body ' 
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weight  w i t h  s u l f a l e n e  (INNS sulfametopyrazine)  @ 20 mg/ 

kg along wi th  erythromycin @ 5 mg/kg f o r  t r e a t i n g  the 

T-annula ta  i n f e c t i o n  i n  cattle. - 
Tripathy (1981) found a d m i n i s t r a t i o n  of 10 mg of 

oxyte t racy  c l i n e  hydrochlor ide  i n t r avenous ly  ( a f t e r  d i -  

l u t i n g  wi th  equal  volume of d i s t i l l e d  water)  per kg body 

weight along wi th  Be ren i l  @ 15 mg/kg i n t r amuscu la r ly  

which proved s u p e r i o r  t o  o t h e r  t r ea tmen t s  such as oxy- 

t e t r a c y c l i n e  @ 10 mg/kg in t ravenous ly .  o x y t e t r a c y c l i n e  

@ 5 mg/kg I /m t e t r a c y c l i n e  along wi th  Be ren i l  saved the 

l i f e  of animals though the recovery was s l o w .  

Dwivedi et 2, (1984) observed t h a t  diminazene 

@ 0.8 gr/100 kg body weight ( 2  i n j e c t i o n s  a t  24 h r  

i n t e r v a l )  a long with o x y t e t r a c y c l i n e  @ 15 mg/kg I/m 

(3 i n j e c t i o n s  a t  24 h r  i n t e r v a l )  produced b e t t e r  r e s u l t s  

t han  diminazene o r  oxy te t r acyc l ine  alone.  Where a s  

chlorarnphenicol (15 mg/kg) t r e a t e d  d i d  no t  completely 

e l i m i n a t e  t h e  e r y t h r o c y t i c  s t a g e  of i n £  e c t i o n .  

Bansal and Sharma (1986) no t i ced  s i n g l e  intramuscu- 

l a r  dose  of parvaquone (@ 10 mg/kg body weight)  on t h e  

1st and 2nd days of f e v e r  p ro t ec t ed  4 of 5 ca lves ,  

where as wi th  long a c t i n g  o x y t e t r a c y c l i n e  (20 rng/kg) 

underwent mild c l i n i c a l  r e a c t i o n s  and recovered.  But 

3 of 4 c o n t r o l  c a l v e s  d ied .  
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E l  Magd et a, (1987) s u c c e s s f u l l y  treated 

T - a n n u l a t a  i n f e c t i o n  i n  n a t u r a l l y  i n f e c t e d  c a t t l e  by - 
g i v i n g  Terrermycin (Oxyte t racyc l ine )  @ 50 m l  d a i l y  I D  

f o r  3 d a y s  or 30 m l  d a i l y  I/V f o r  5 d a y s  and found 

t h e  drug was comple te ly  e f f e c t i v e  a g a i n s t  2 , a n n u l a t a  

s c h i z o n t s  , 

Prasannakumar et s, (1988) observed a s i n g l e  

i n j e c t i o n  of l e v a m i s o l e  @ 7-10 m l / c o w  and 5 m l h e i f e r  

i n t r a m u s c u l a r l y  a long wi th  f i v e  c o n s e c u t i v e  d a y s  o f  

t r e a t m e n t  w i t h  o x y t e t r a c y c l i n e  @ 5 mg/kg w i t h  suppor- 

t i v e  therapy (v iz .  Imferon, Macrabin and f e r r o u s  s u l -  

p h a t e ) ,  cured  a l l  f o u r  c r o s s b r e d  cows and a c r o s s b r e d  

h e i f e r  s u f f e r i n g  from t h e i l e r i o s i s  . The body c o n d i t i o n  

and m i l k  p roduc t ion  w e r e  a l s o  s i g n i f i c a n t l y  improved 

a f t e r  t r e a t m e n t ,  

Bagherwal (1989) s t u d i e d  t h e  e f f i c a c y  of  long  

a c t i n g  t e t r a c y c l i n e  (Telon LA, M / S  Merind, ~ n d i a )  a g a i n s t  

1 6  c a s e s  of 2 , a n n u l a t a  i n f e c t i o n  i n  e x o t i c  and c r o s s b r e d  

c a t t l e .  Telon LA was given @ 20 mg/kg w i t h  2-3 i n t r a -  

muscular  i n j e c t i o n s  a t  4 8  h r s  i n t e r v a l  and could  b r i n g  

a b o u t  c u r e  whi le  2 c r o s s b r e d s  t r e a t e d  with 5-10 m g / k g  

by t h e  same number of i n j e c t i o n s  and i n t e r v a l  succum- 

bed t o  i n f e c t i o n  w i t h  t y p i c a l  s i g n s  of t h e i l e r i o s i s ,  



Dhar et (1990)  s t u d i e d  t h e  e f f i c a c y  of a s i n g l e  

i n t r a m u s c u l a r  i n j  e c t i o n  of long  a c t i n g  o x y t e t r a c y c l i n e  

@ 20 rng/kg along wi th  i n o c u l a t i o n s  of GUTS i n  a group of 

c rossbred  calves and observed n e g l i g i b l e  c l i n i copa tho -  

l o g i c a l  r e a c t i o n s ,  Group B ca lves  as c o n t r o l  group with- 

o u t  any t rea tment  shown mild t o  s e v e r e  r e a c t i o n  r e s u l t -  

i n g  i n  d e a t h  of 3 of 6 ca lves ,  I n  group C all the i n f ec -  

ted, un t r ea t ed  c o n t r o l  ca lves  d i e d  of a c u t e  theileriosis. 

All t h e  su rv iv ing  c a l v e s  of groups A and B wi ths tood a 

l e t h a l  homologous cha l lenge  given on day 30 a f t e r  immu- 

n i s a t i o n  i n d i c a t i n g  no d i f f e r e n c e  i n  the immune s t a t u s  

of t h e  su rv iv ing  c a l v e s  of the two groups. 'L I C' 



CHAPTER XI1 

3. MATERIALS AN) METHODS 

3.1 MATERIALS 

The p r e s e n t  s t u d y  c o n s i s t e d  of two p a r t s ,  t h e  

f i rs t  p a r t  b e i n g  p r e l i m i n a r y  s t u d y  on  the i n c i d e n c e  of 

t h e i l e r i o s i s  i n  v a r i o u s  p a r t s  o f  Andhra Pradesh  based  

on a v a i l a b l e  records and t h e  second p a r t  was on t h e  

compara t ive  e f f i c a c y  of c e r t a i n  an t i t h e i l e r i a l  d r u g s  

l i k e  Buparvaquone and l o n g  a c t i n g  t e t r a c y c l i n e ,  (0xy-  

v e t  LA, M/S Sarabha i ,  I n d i a )  i n  combinat ion  w i t h  c h l o -  

r o q u i n e   ariago go, M / S  IPCA ~ n d i a )  , 

3.1-1 H o s  p i t a 1  r e c o r d s  

To s t u d y  the i n c i d e n c e  of t h e i l e r i o s i s  among 

c a t t l e  p resen ted  f o r  t r e a t m e n t  a t  H o s p i t a l ,  r e c o r d s  

of  t r e a t m e n t  a t  t h e  V e t e r i n a r y  P o l y c l i n i c ,  C h i t t o o r ;  

C o l l e g e  and C i t y  V e t e r i n a r y  H o s p i t a l s ,  T i r u p a t i  and 

Ambulatory C l i n i c ,  Thondawada were thorough ly  s c r e e n e d  

t o  f i n d  o u t  the i n c i d e n c e  for t h e  y e a r s  1986-91. 

3.1-2 Farm r e c o r d s  

I n  o r d e r  t o  find out t h e  i n c i d e n c e  of t h e i l e r i o s i s  

in t h e  farm a l l  t h e  r e c o r d s  of Indo-Swiss P r o j e c t ,  

Visaknapatnam and C a t t l e  Farm, Lam, Guntur  were s c r e e n e d  

f o r  the y e a r s  1986-91, 



3.1.3 C l i n i c a l  cases 

mirteen cl inical  cases of the i le r los i s  were 

selected and d iv ided  r a n d o m l y  i n t o  t w o  groups, t h e  

1st group c o n s i s t i n g  of 7 animals w h i c h  w e r e  treated 

w i t h  B u p a r v a q u o n e  and t h e  second group consls t s  of 

6 c o w s  w e r e  treated w i t h  long ac t ing te t racyc l ine  

( O x y v e t  LA) i n  combination w i t h  chloroquine  a aria go) . 
3.1.4 Collection of m a t e r i a l s  

B l o o d  s a m p l e s  w e r e  collected f r o m  Jugu la r  v e i n  

under  aseptic cond i t ion  us ing  a 16 gauge h y p o d e r m i c  

needles. About 3 m l  of blood w a s  collected i n t o  a 

d r y  g lass  v i a l  c o n t a i n i n g  d i s o d i u m  EDTA a t  the r a t e  

of 1 mg/ml  of blood. The blood w a s  m i x e d  g e n t l y  a f t e r  

r e p l a c i n g  t he  cap and w a s  used f o r  the e s t i m a t i o n  of 

h a e m a t o l o g i c a l  p a r a m e t e r s .  And ano the r  2 m l  of bloc-3 

w a s  collected i n  a v i a l  c o n t a i n  s o d i u m  f l u r i d e  as a 

a n t i c o a g u l a n t  (10 mg/ml  of blood). The s a m p l e  w a s  

m i x e d  gen t ly  a f t e r  r e p l a c i n g  the cap  and used f o r  es t i -  

m a t i o n  of blood glucose. 

For s e p a r a t i o n  of s e r u m  about 10-15 m l  of blood 

w a s  collected a sep t i ca l l y  f r o m  a l l  t h e  a n i m a l s  i n d i v i -  

d u a l l y  i n  separate s te r i le  t e s t  tubes .  
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Immediately after c o l l e c t i o n  the samples w e r e  

kep t  i n  a s l a n t i n g  p o s i t i o n  and w e r e  allowed t o  clot 

a t  3 7 O ~  f o r  h a l f  aq hour,  Af te r  t h i s  t h e  samples were 

kep t  i n  r e f r i g e r a t o r  t o  f a c i l i t a t e  t h e  r e t r a c t i o n  of 

c l o t  and the serum samples were separa ted  by d e c a n t i n g  

and cen t r i fug ing  at 2000 rpm f o r  20 m b u  t o  remove t h e  

r e s i d u a l  blood cells, Dupl i ca te  sera samples w e r e  pre- 

pared from a l l  t h e  p o s i t i v e  animals and one p o r t i o n  w a s  

processed on t h e  day of c o l l e c t i o n  and t h e  o t h e r  w a s  

s t o r e d  i n  s t e r i l e  s c r e w  capped v i a l s  and were kep t  i n  

f r eez ing  chamber till use. 

3.1-5 Therapeutic agents 

The fol lowing drugs were t r i e d  i n  t r e a t i n g  t h e  

t h e i l e r i o s i s  i n  c a t t l e  r 

1. Buparvaquone (M/S Beecham Labora tor ies ,  UK) 

40 m l  v i a l  conta in ing  50 mg of 2-hydroxy-3 

(Trans-4-butyrcytohexy ) methyl 1-4-napthoquinone 

per  1 m l ,  

2. Lariago (IPCA Laborator ies  Ltd., Bombay) 30 m l  

v i a l  conta in ing  64.5 mg of chloroquine phosphate 

equiva lent  t o  40 mg of chloroquine base p e r  1 m l ,  

3. Oxyvet LA (Sarabhai Chemicals, naroda) 30 m l  v i a l  

conta in ing  200 mg of oxy te t racyc l ine  per  m l ,  



3.2.1 Inc idence  of T h e i l e r i o s i s  

3.2.1.1 Inc idence  i n  H o s p i t a l s  

Inc idence  i n  H o s p i t a l s  w e r e  ana lysed  among t h e  

t o t a l  number of bovine c a s e s  p resen ted  ror t r e a t m e n t  

and cases s u f f e r i n g  krom t h e i l e r i o s i s  w a s  determined. 

The d a t a  were analysed wi th  r e l a t i o n  t o  yea r ,  i n s t i -  

t u t i o n ,  month, breed from cases recorded f o r  l a s t  few 

y e a r s  and a c t u a l  c a s e s  handled w e r e  cons idered  toge- 

t h e r ,  

3-2 -1.2 Inc idence  i n  Farms 

Inc idence  i n  farms have been c a l c u l a t e d  i n  

r e l a t i o n  t o  t h e  t o t a l  number of bovine popu la t ion  

pre-sent  i n  t h a t  farm dur ing  t h e  r e s p e c t i v e  pe r iods  

of s tudy.  

3.2.2 C l i n i c a l  examination 

All  t h e  c a t t l e  admit ted i n t o  t h e  Hosp i t a l  were 

thoroughly sub jec ted  t o  p re l iminary  genera l  and de- 

t a i l e d  c l i n i c a l  examination l i k e  r ecord ing  t h e  tempe- 

r a t u r e ,  pulse, r e s p i r a t i o n ,  c o n j u n c t i v a l  mucous mem- 

brane ,  rumen m o t i l i t y  and p a l p a t i o n  of lymphnodes , 
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O n c e  the a n i m a l  is iden t i f i ed  as s u f f e r i n g  w i t h  pyrexia 

such a n i m a l s  blood s m e a r s  prepared f r o m  the earveins  

were r o u t i n e l y  s ta ined  by G i e m s a m s  m e t h o d  and examined 

by l i g h t  microscopy for  the presence of i n t r a c e l l u l a r  

theilerial o r g a n i s m ,  The c l in ica l  m a t e r i a l  were collec- 

ted for the laboratory e x a m i n a t i o n  as deta i led  under 

collection of m a t e r i a l s .  

3 . 2 . 3  H a e m a t o l o g i c a l  m e t h o d s  

3.2.3.1 Total e r y t h r o c y t e  coun t  (TEC) 

E r y t h r o c y t e s  w e r e  counted by us ing  m o d i f i e d  double 

N e u b a u e r s  chamber ( s c h a l m  et s. 1975) and expressed i n  

m i l l i o n s  p e r  cubic m i l l i m e t e r ,  

3.2.3-2 Packed cel l  volume (PCV) 

The packedcell v o l u m e  w a s  e s t i m a t e d  by m i c r o h a e -  

m a t o c r i t  m e t h o d  as described by S c h a l m  et a&, (1975) 

u s i n g  m i c r o h a e m a t o c r i t  c e n t r i f u g e  ( R e m i c e n t r i  f uge) and 

expressed as percentage. 

3 . 2 - 3 . 3  H a e m o g l o b i n  (Hb) 

The h a e m o g l o b i n  c o n t e n t  of t h e  blood w a s  e s t i m a t e d  

u s i n g  acid h e m a t i n  method ( S c h a l m  et 9. 1975) and ex- 

pressed as g r a m s  percent ,  



3.2.3.4 Total leucocyte count (TLC) 

Leucocy tes w e r e  counted using m o d i f i e d  double 

N e u b a u e r s  chamber ( S c h a l m  et &, 1975) and expressed 

i n  thousands per c u b i c  m i l l i m e t e r ,  

3 . 2 . 4  B i o c h e m i c a l  methods 

3 .2 .4 .1  E s t i m a t i o n  of s e r u m  i r o n  

The e s t i m a t i o n  of s e r u m  i r o n  w a s  carried by the 

m e t h o d  of w a l k e r  as described by K o l m e r  9 &, (1959). 

3 .2 .4 .1 .1  Preparat ion of g l a s s w a r e  

All  the g l a s s w a r e  i n c l u d i n g  reagent  bott les.  

p i p e t t e s ,  v o l u m e t r i c  f l a sks  and s y r i n g e s  w e r e  thoroughly 

w a s h e d  several t i m e s  w i t h  t a p  w a t e r  and t h e n  w i t h  douDle 

d i s t i l l e d  w a t e r  t o  m a k e  t h e m  i r o n  free so as t o  avoid 

possible i r o n  c o n t a m i n a t i o n .  

3 . 2 . 4 . 1 . 2  P repara t ion  of reagents 

Standard i r o n  s o l u t i o n  w a s  prepared by d i s s o l v i n g  

0.700 g of c rys ta l i sed  f e r rous  a m m o n i u m  s u l f a t e  (BDH, 

Analar) i n  50 m l  of d i s t i l l e d  w a t e r  t o  this 2 0  m l  of 107G 

s u l f u r i c  acid ( M e r k ,  GR) w a s  added. T h i s  w a s  w a r m e d  

s l i g h t l y  and t o  t h i s  N/10 p o t a s s i u m  p e r m o n g a n a t e  s o l u t i o n  

(Sarabhai chemicals GR) w a s  added a drop a t  a t i m e  w i t h  
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s t i r r i n g  u n t i l  a f & n t  p e r m a n e n t  p ink  color w a s  ob ta ln-  

ed w h i c h  r e m a i n e d  at leas t  for  30 seconds after stirr- 

i n g ,  The s o l u t i o n  w a s  cooled t o  r o o m  t e m p e r a t u r e  and 

transferred q u a n t i t a t i v e l y  t o  one l i t r e  v o l u m e t r i  c f l a sk  

d i l u t e d  t o  the m a r k  w i t h  double d i s t i l l e d  w a t e r  and 

m i x e d  w e l l ,  The s tandards  w e r e  stored i n  a t i g h t l y  

stopped bottles. E a c h  m l  of this s o l u t i o n  contained 

0.1 ug of i r o n .  

P o t a s s i u m  p e r s u l f a t e  so lu t ion  w a s  prepared by taking 

7 g m  of p o t a s s i u m  p e r s u l f a t e  ( Q u a n t i g e n s ,  AR) i n t o  100 m l  

volumet r ic  f l a s k  t o  w h i c h  double d i s t i l l e d  w a t e r  w a s  

added s l o w l y  upto  the m a r k ,  The f l a s k  w a s  shaken and 

a l l o w e d  t o  s t and  f o r  f e w  hours, I n  t h i s  w a y  a saturated 

s o l u t i o n  of p o t a s s i u m  p e r s u l f a t e  w a s  prepared i n  w h i c h  

the s a l t  settled t o  the b o t t o m  w i l l  g e t  dissolved t o  

replace the l o s t  p e r s u l f a t e ,  i f  any as a r e s u l t  of slow 

d e c o m p o s i t i o n .  The s u p e r n a t e n t  s o l u t i o n  w a s  theref ore 

us ed . 
P o t a s s i u m  t h iocyna t e  s o l u t i o n  w a s  prepared by 

t a k i n g  146 g of p o t a s s i u m  th iocyna te  (Loba chemicals, 

GR) i n  a 500 m l  v o l u m e t r i c  f l a sk ,  T h e  s a l t  w a s  d i s so l -  

ved and w a s  d i l u t e d  t o  t h e  m a r k  u s i n g  double d i s t i l l e d  

w a t e r .  The s o l u t i o n  w a s  f i l t e r e d  and acetone (extra 

grade Sarabhai C h e m i c a l s )  w a s  added t o  assist i n  pre- 

s e rva t ion ,  



3.2.4.1.3 Test procedure 

I n t o  each of t h e  25 m l  v o l u m e t r i c  f l a sk  2 m l  of 

clear, n o n - h a e m o l y s e d  s e r u m  was taken and labelled as 

u n k n o w n .  1.5 m l  of concentrated s u l f u r i c  acid ( M e r k ,  OR) 

w a s  ca re fu l ly  added w i t h  g e n t l e  shaking,  I n t o  another  

vo lume t r i c  f l a s k  labelled as blank 1.5 m l  of co~=en t ra t e  

s u l f u r i c  acid w a s  p ipe t ted  out .  O n e  glass bead was p u t  

i n t o  each of the v o l u m e t r i c  f l a s k s  t o  prevent  s p u r t i n g  

w h i l e  s a m p l e  w e r e  digested over a sand bath. When t he  

c o n t e n t s  w e r e  charred t h e  f lasks  w e r e  a l l o w e d  t o  cool 

and 0.5 m l  of 3 0 %  hydrogen peroxide (M/S M e r k ' s )  w a s  

added t o  the contents  and t h e  flasks drop by drop and 

w e r e  reheated. The  hydrogen peroxide has added repea- 

t e d l y ,  hea t i ng  as o f t e n  as necessary t o  produce a so lu -  

t i o n ,  which r e m a i n e d  c lear  and colour less  even af ter  

h e a t i n g ,  u s u a l l y  3-4 add i t i ons  w e r e  needed f o r  each 

s a m p l e .  T h e n  t h e  c o n t e n t s  w e r e  cooled and the volume 

w a s  made upto 20 m l  u s i n g  doub le  d i s t i l l e d  w a t e r .  

I n  another 2 5  m l  v o l u m e t r i c  f l a s k  labelled as stan- 

dard e x a c t l y  0.5 m l  of i r o n  standard s o l u t i o n  w a s  pipe- 

t t e d  and 1 .S  m l  of concentra ted s u l p h u r i c  acid w a s  added. 

The c o n t e n t s  w e r e  d i l u t e d  t o  2i) m l  w i t h  d i s t i l l e d  w a t e r .  

O n e  m l  of p o t a s s i u n ~  p e r s u l f a t e  w a s  added t o  each f l a s k  

and m i x e d  thoroughly .  Four m l  of p o t a s s i u m  t h iocyna te  
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was akled la ter  and mixed w e l l .  The o p t i c a l  density 

of the standard and unknown were read a g a i n s t  blank i n  

a E~1C0cl-24 spectrophotometer a t  540~nm- 

3.2.4.1.4 Calculat ion 

100 ug of i r o n  per Of 
x 0.05 x 7 - loo ml of serum Reading of unknown 

In  t he  event blank, unknown and s tandard tubes  were 

read aga ins t  a tube containing d i s t i l l e d  water set a t  

zero, the  reading of t h e  blank o r  cont ro l  w a s  subst rac-  

t ed  from both standard and unknown. 

2 5 x corrected reading of unknowl 
corrected reading of 

I ug of i r o n  per 100 m l  se- 

3.2.4.2 Estimation of blood glucose 

The glucose content  of blood was est imated a s  per  

the  method of Fol in  and WU (1920) described by O s e r  (1965) 

t he  procedure was as  follows. 

3.2.4.2.1 Preparation of reagents 

Alkaline copper so lu t ion  was prepared by d i s so lv ing  

40 g of pure anhydrous sodium carbonate (EDH, Analar) i n  

400 m l  of double d i s t i l l e d  water i n  a l i t r e  f l a s k  t o  

t h i s  7.5 g of t a r t a r i c  acid (BDH, Analar) was added and 

mixed well to dissolve.  The volume was made upto one 



l i t r e  with double d i s t i l l ed  w a t e r ,  after dissolving 

4 -5 g of copper s u l p h a t e  (Sarabhai C h e m i c a l s ,  GR) , 

Sulphuric acid N/12 s o l u t i o n  w a s  prepared by 

addition of 2 - 5  ml of concentrated s u l p h u r i c  acid 

( S a r a b h a i  C h e m i c a l s ,  GR) t o  a l i t r e  of d i s t i l l e d  

w a t e r .  

R e a d y  t o  use s o l u t i o n  of p h o s p h o m o l y b d i c  acid 10% 

s o d i u m  t u n g s t a t e  and standard glucose c o n t a i n i n g  10 mg 

of g lucose  per m l  (M/S G l a x o  C h e m i c a l s  BDH) were used, 

3.2.4.2.2 Test procedure 

For p r epa ra t i on  of t h e  p r o t e i n  free f i l t r a t e  1 ml 

of blood was added s l o w l y  i n t o  a m i x t u r e  of 8 r n l  of N/12 

su lphur i c  acid and 1 m l  of 10% s o d i u m  t u n g s t a t e  i n t o  a 

t e s t  t ube .  M i x  w e l l  the test tube and a l l o w e d  t o  s t a n d  

f o r  1 0  m i n u t e s  a t  r o o m  t e m p e r a t u r e .  Then i t  w a s  f i l tered 

th rough  w h a t m a n  N o  1 f i l t e r  paper. I n t o  a s e t  of F o l i n  

WU s u g a r  tubes  l a ~ e l l e d  as b lank ,  u n k n o w n  and standard 

2 m l  of w a t e r ,  2 r n l  of p r o t e i n  f ree f i l t r a t e  and 2  r n l  of 

w o r K i n g  s tandard suga r  0 .2  rng/ml s o l u t i o n s  w e r e  p i p e t t e d  

ou t .  E x a c t l y  2 ml of a l k a l i n e  copper s o l u t i o n  w a s  added 

t o  a l l  the tubes and were t r a n s f o r m e d  t o  a r a p i d l y  boi l-  

i n g  w a t e r  bath, heated f o r  8 m i n u t e s ,  t h e n  cooled under  

running t a p  w a t e r ,  To each tube  2 r n l  of p h o s p h o r n o l y b d i c  
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acid w a s  add@. After one m i n u t e  d i s t i l l e d  w a t e r  was 

added upto 25 m l  m a r k  and m i x e d  w e l l .  

The optical  d e n s i t y  of standard and unmown w e r e  

read aga ins t  blank i n  s y s t r o n i c  model III photoelectric 

c o l o r i m e t e r  a t  420 m u ,  u s i ng  w i d e  range b l u e  f i l t e r ,  

3.2.4.2.3 Ca l cu l a t i on  

0 . D  of u n k n o w n  0,4 100 = mg of glucose p e r  
O.D.  of standard 2 100 m l  of blood 

3.2 -5 C l i n i c a l  t r i a l s  

A t o t a l  number of 13 c l i n i c a l  crossbred a n i m a l s  

w h i c h  are p re sen t ed  a t  v e t e r i n a r y  P o l y c l i n i c ,  C h i t t o o r ,  

exh ib i t ing  h igh  f e v e r  ( 1 0 3 - 1 0 7 ~ ~ )  anorexia, enlarge- 

m e n t  of s u p e r f i c i a l  l y m p h n o d e s  and blood s m e a r s  pos i t i ve  

f o r  t h e i l e r i a  w e r e  r a n d o m l y  d iv ided  i n t o  t w o  groups .  

F i f t e e n  a n i m a l s  w h i c h  w e r e  hea l  trly and negat ive  

fo r  blood protozoa w e r e  taken as h e a l t h y  con t ro l s ,  

H a e m a t o l o g i c a l ,  b i o c h e m i c a l  observa t ions  i n  t h e m  w e r e  

recorded. 

3.2.5.1 Treatment  w i t h  Buparvaquone 

I n  group A a l l  t h e  c l i n i c a l  crossbred a n i m a l s  a r e  

g i v e n  one deep i n t r a m u s c u l a r  i n j e c t i o n  of Buparvaquone 
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(M/s B e e c h a m  Laboratories, UK) w i t h  the c h e m i c a l  name 

of 2-hydroxy-3 (Trans-4-butyrcyclo-hexy) m e t h y l  1-4- 

napthoquinone w h i c h  c o n t a i n  50 m g  of the above c o m p o u n a  

pe r  m i l l i  l i t r e  w a s  g i v e n  at the rate of 1 ml per 20 kg 

body w e i g h t  (i.e. 2.5 m g / k g )  of B u p a r v a q u o n e  as a 

t r e a t m e n t .  

3.2.5.2 T r e a t m e n t  with oxyte t racyc l ine  ..long acting and 
chloroquine phosphate 

A l l  the a i l i n g  a n i m a l s  i n  group B w e r e  treated w i t h  

O x y v e t  L A  (~arabhai  C h e m i c a l s ,  ~ a r o d a )  a t  a dose rate of 

20 m g / k g  body w e i g h t  as a deep i n t r a m u s c u l a r  i n j e c t i o n  

and Lariago (IPCA Laboratories Ltd . ,   omb bay) a t  the  rate  

of 15 m l ,  10  m l ,  5 m l  on three consecu t ive  d a y s ,  B l o o d  

s a m p l e s  w e r e  collected a f t e r  the blood s m e a r  of the 

a n i m a l  b e c o m e  n e g a t i v e  f o r  t h e i l e r i a  along w i t h  a l l e v i a -  

t i o n  of c l i n i c a l  s y m p t o m s .  

The o w n e r s  w e r e  advised  t o  keep t h e  a n i m a l s  pre-  

fe rably  under  h y g i e n i c  c o n d i t i o n s  of m a n a g e m e n t ,  A n i m a l s  

of both i n  the treated groups w e r e  k ep t  under observa- 

t i o n  and c l i n i c a l  e x a m i n a t i o n  f o r  2 0  days.  The bioche- 

m i c a l  and h a e m a t o l o g i c a l  e x a r n i n a t i o n  of blood w a s  

carried o u t  on t h e  1 2 t h  and 2 0 t h  day of post  i n f e c t i o n ,  

The eff icacy of t h e  drug w a s  recorded on t h e  bas'is 

of nurimer of a n i m a l s  found f ree of i n f e c t i o n  as d e t e r m i n e d  



by blood smear examinations and percentage reduc t ion  

of paras i taemia  of d i f f e r e n t  p o s t  t rea tment  levels. 

3.2.6 S t a t i s t i c a l  a n a l y s i s  

S t a t i s t i c a l  a n a l y s i s  was c a r r i e d  o u t  using t h e  

procedure a s  prescr ibed  as pe r  Snedecor and Cochran 

(1967). The mean and s tandard  e r r o r  of all the groups 

of animals f o r  each parameter were ca lcu la ted ,  The 

c o n t r o l  values of d i f f e r e n t  parameters were compared t o  

t h o s e  of before  and a f t e r  t reatment  va lues  us ing  

s t u d e n t  # t a  t e s t .  



CHAPTER IV 

4, RESULTS 

4 . 1  INCIDENCE 

H p e r u s a l  of the case r e c o r d s  and o u t  p a t i e n t  

r e g i s t e r s  of  *our  h o s p i t a l s  i.e., V e t e r i n a r y  P o l y c l i n i c  

(VPC) , Chi t too r3  C i t y  Ve te r ina ry  H o s p i t a l ,  T i r u p a t i  r 

College Hosp i t a l ,  T i r u p a t i  and Ambulatory C l i n i c ,  

Thondawada t o r  t h e  y e a r s  1986 t o  1991 r e v e a l e d  t h a t  

o u t  of a t o t a l  of 62018 whi te  c a t t l e  admi t ted  r o r  

t r ea tmen t  590 w e r e  c a s e s  of t h e i l e r i o s i s  g i v i n g  an 

o v e r a l l  i nc idence  of 0.95% among t h e  s i c k  an imals  

p resen ted  f o r  t r e a t m e n t  i n  all h o s p i t a l s ,  The records 

of two o rgan i sea  farms 1-e., c a t t l e  rarm, Lam, Guntur  

and Indo-Swiss P r o j e c t ,  Visakhapatnam f o r  t h e  same 

per iod i .e . ,  1986 t o  1991 r evea l ed  t h e  o v e r a l l  

i n c i d e n c e  of t h e i l e r i o s i s  as 4 -56%. The i n c i d e n c e  

of t h e i l e r i o s i s  i n s  ti tu t ionwise  and y e a r w i s e  are 

presen ted  i n  tables 1 t o  6  and 9  F i g u r e  1. 

4.1.1 Y e a r w i s e  i nc idence  

The yearwise  i nc idence  of t h e i l e r i o s i s  i n  a l l  t h e  

four h o s p i t a l s  and two organised  farms f r o m  t h e  y e a r s  

1986 t o  1991 w a s  p r e sen ted  i n  t a b l e  1 t o  4 and 6, 7 

r e s p e c t i v e l y ,  F i g u r e s  1 and 2. 
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4 1 Yearwise i n c i d e n c e  i n  c l i n i c s  

Analys i s  of t h e  d a t a  wi th  r e s p e c t  t o  d i f f e r e n t  

y e a r s  r evea l ed  no i n c i d e n c e  of t h e i l e r i o s i s  among t h e  

ind igenous  ca t t le  p re sen t ed  f o r  t r e a t m e n t  a t  a l l  t h e  

c e n t r e s  d u d n g  t h e  per iod  f rom 1986 - 91 excep t  V e t e r i -  

nary P o l y c l i n i c ,  C h i t t o o r  which r eco rded  a n  i n c i d e n c e  

of 2.6WA, 0.42%, 2.96%, n i l ,  3.7% and 7.3WA respec-  

t i v e l y  f o r  t h e  y e a r s  1986, 87, 88, 89, 90 and 91. 

During t h e  y e a r  1986 t h e  i n c i d e n c e  of t h e i l e r i o s i s  

a s  c a l c u l a t e d  a g a i n s t  t o t a l  number of whi te  c a t t l e ,  

c ro s sb red  c a t t l e ,  c r o s s ~ r e d  c a t t l e  w i t h  py rex i a  and 

t o t a l  number of w h i t e  c a t t l e  wi th  p y r e x i a  a t t ended  f o r  

t r ea tmen t  w a s  0.79%. 1.57%, 15.86% and 10.64% a t  VPC, 

C h i t t o o r ,  0.04%, 0.19"/., 8.33% and 4.54% a t  C i t y  V e t e r i -  

n a ry  Hosp i t a l ,  T i r u p a t i  0.2%, 1.85%, 27.27% and 9.37% 

a t  College Hosp i t a l ,  T i r u p a t i ,  0.096%, 0.23%, 11.11% 

and 5.55% f o r  Ambulatory C l i n i c ,  Thondawada. 

During t h e  y e a r  1987 t h e  i n c i d e n c e  of t h e i l e r i o s i s  

w i th  r e s p e c t  t o  t o t a l  number of c a s e s  p re sen t ed  was 1.7996, 

0.13% and 0.25% a t  W C ,  C h i t t o o r ;  C i ty  Ve te r ina ry  H o s p i t a l .  

T i r u p a t i  and t h e  Ambulatory C l i n i c ,  Thondawada r e s p e c t i v e l y  

Among c ros sb red  animals  wi th  py rex i a  t h e  i n c i d e n c e  d u r i n g  

1987 was maximum of 20% a t  VPC, Chittoor fo l lowed by' 11.76% 

a t  m u l a t o r y  C l i n i c ,  whi le  no i n c i d e n c e  was r eco rded  

a t  Col lege Hosp i t a l  , T i r u p a t i  . 





Table 2: Yearwise incidence of theileriosis among animals presented for treatment a t  
Ci ty  Veterrinary Hospital, Tirupati from 1986 to 1991, 

Years Total Number of Positive cases % Incidence of theileriosig 
with relate  t o  

White Cross Indir Cross White crossbred Total White Cross Crossbred White 
cattle bred genous bred cattle ca t t le  bred cat t le  ca t i t  

cat t le  cat t le  cat t le  with cat t le  with with 
with with pyrexia PY reds PY red 
pyrexia pyrexia 

2 3 4 5 6 7 8 9 10 11 12 

Grand 21519 4957 135 171 306 19 19 0,09 0,38 11,11 6,20 
Total 

NB: There were no positive cases among indigenous cat t le ,  



Table 3 :  Yearwise incidence of thei ler iosis  among animals presented for  treatment a t  College 
Hospital, Tirupati from 1986 to 1991, 

Years Total Number of Positive cases X Incidence of theileriosfs 
with re la te  to 

White Cross Indi- Cross White Crossbred Total White Cross Crossbred White 
Cattle bred genous bred cattle 

ca t t l e  ca t t l e  c a t t l e  with 
with with pyrexia 

ca t t l e  bred 
cat t le  

c a t t l e  
with 
PY rexia 

pyrexia pyrexia 

2 3 4 5 6 8 10 11 12 

Grand 5103 733 109 
Total 

7 7  186 

NB: No positive case was encountered i n  indigenous ca t t l e ,  



Table 41 Yeanise incidence of theileriosis among animals presented for treatment a t  
Mula tory  Clinic, Thondawada from 1986 to  1991, 

11-~1-~o~~~----------------~---~---~~-~-~---~-------------~---m----~-----~-~~~~m~.~~m~o~~mo~mo.~, 

Years Total Number of Pod tive cases % Incidence of thei ler iosis  
with relate  to 

White Cross Indi- Cross iihite Crossbred Total White Cross Crossbred % i t e  
cat t le  bred genous bred cat t le  

cat t le  cat t le  ca t t l e  with 
with with pyrexia 
pyrexia pyrexi a 

cat t le  bred cat t le  eagle 
cat t le  with w i 

pyrwia pyrexia 

Grand 5623 2209 76 150 226 31  
Tot a1 

31 0.55 1*35 20,67 13.72 

NB: No positive case was encountered i n  indigenous cat t le ,  



Table 5: Overall yearwise incidence of the i ler ios is  among 'animals presented fo r  treatment i n  various 
hospitals from 1986 to 1991, 

Year Total Number of Theileria +ve cases incidence of the i ler ios is  with 
r e l a t e  t o  

h l i t e  Cross Indi- CB White Cross Indi- Total White CB Indi- CB Total 
ca t t le  bred genous ca t t l e  c a t t l e  bred genous cases ca t t l e  ca t t l e  genous ca t t l e  cases 

c a t t l e  ca t t l e  with with c a t t l e  with with 
with pyrexia pyrexia with pyrexia pyrexia 
pyrexi a pyrexia 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

Grand62018 23326 1598 2679 4277 558 32 590 0.95 2.39 2.00 20.83 13.79 
Total 
__I----*.--I---------------I----------------------------------------------------o---------o-------.---, 



Fig.1 OVERALL YEARWISE INCIDENCE OF THElLERlOSlS IN 
VARIOUS HOSPITALS DURING 1986 TO 1991 

C Agalnrt lndlgenoul Cattle wlth P x n x l c  Attandad lor Tnrtmtnt 

0 Apclnrt Croubnd Ccttle wlth P y n x l a  Attondmd tor Tmctmant 

% 40 A * h c i n t t  Total l l rmbtr  ol i h l t a  Cattle Atbndad for h l t m n t  

Saries A. 

I 

Series B 

B Agtln8t Total Nurnbtr of Crormbmd Cattle Attended for Tmctmtnt 

Series C Series D 



Table 6: Yearwise incidence of theileriosis i n  c a t t l e  farm, Lam, Guntur from 1986 to  1991, 

X Incidence of thei ler iosis  with 
Years Total No, of relate  to 

m i t e  ca t t le  Crossbred Theileria White cat t le  Crossbred ca t t le  

present i n  ca t t le  positive cases present i n  the present i n  the 

the fanu present i n  identified i n  
Farm F a n  

the f a n  the farm 
(crossbred)* 

Average 547,5  195.83 24.83 4,56 

* There was no incidence i n  the indigenous cat t le ,  



Table 7: Yearwise incidence of t he i l e r ios i s  i n  Indo-Swiss Project ,  Visakhapatnm 
from 1986 to  1991, 

1-'11.--..--------------I-----------------------------I---.-----------------------------------o---m 

j! Incidence of the i l e r ios i s  
Years Total No, of with r e l a t e  to 

White c a t t l e  Crossbred c a t t l e  Theileria White ca t t l e  Crossbred cattle 
present i n  present i n  the posit ive cases present i n  the present i n  the  

the Farm Farm ident i f ied  i n  Fanu Fm 
the  f am 

(crossbred) * 
1 2 3 4 5 6 

Average 333.67 163.83 15,33 4,59 9,36 

* There was no incidence i n  the indigenous c a t t l e  



Table 8: Overall yearwise incidence of thei ler iosis  i n  both organised f a n s  from 1986 t o  1991, 

-----------..--.--------------------------------------------------------------------------*-- 
% Incidence of thei ler iosis  

Years Total No, of with relate  t o  

White ca t t l e  Crossbred ca t t l e  Theileria White cat t le  crossbred catt le 
present i n  present i n  the positive cases present i n  the present in  the 
the Fan@ Farms identified i n  Farms Fam 

the F m s  
(crossbred) * 

o a o o  ~ 

Average 881 16 

* There was no incidence i n  the indigenous ca t t l e  



Fig.2 OVERALL YEARWISE INCIDENCE OF TklElLERlOSlS IN THE 
ORGANISED FARMS DURING 1986 TO 1991 

A Against Total Number of While Cattle Present in the Farms 
B Agalnst Total Number of Crossbred Cattle Pneent In the Farm8 

Series k series ti 



During the year 1988 i n c i d e n c e  of t h e i l e r i o s i s  

as a g a i n s t  to ta l  number of c a t t l e ,  c ros sb red  cat t le ,  

crossbred ca t t le  w i t h  py rex ia  and total number of 

w h i t e  c a t t l e  wi th  p y r e x i a  w a s  1,41%, 2.3%. 16.33% and 

10.93% a t  VPC, C h i t t o o r ,  0.22%, 2.53%. .loo% and 6.45% 

a t  Col lege h o s p i t a l  and 0.63%, 1.46%, 17.5% and 10.14% 

i n  Ambulatory C l i n i c  r e s p e c t i v e l y ,  

During t h e  y e a r  '1 989 t h e  i n c i d e n c e  of t h e i l e r i o s i s  

in whi t e  c a t t l e  v a r i e d  from 0.1% a t  C i t y  V e t e r i n a r y  

H o s p i t a l  to a  maximum of 1.19% a t  Ambulatory C l i n i c ,  

Among t h e  c ros sb red  c a t t l e  wi th  and wi thout  py rex ia  

t h e  i nc idence  w a s  2.17"A and 11,82%, 0.46% and 13.7%. 

1.82% and 28.57%, 2.75% and 33.33% a t  VPC, City  V e t e r i -  

na ry  Hosp i t a l ,  Col lege Ve te r ina ry  Hosp i t a l  and AmDu- 

l a t o r y  C l i n i c ,  r e s p e c t i v e l y .  

I n  t h e  y e a r  1990 t h e  i nc idence  of t h e i l e r i o s i s  i n  

c ros sb red  c a t t l e  w a s  3  -71%. 0.6%, 8.64%, 1.34% as 

a g a i n s t  25.30°A, 16,66%, 46.67% and 21.05% i n  c r o s s b r e d  

animal wi th  pyrex ia  attending f o r  treatment a t  VPC, 

C i t y  Ve te r ina ry  Hosp i t a l ,  Col lege H o s p i t a l  and Ambu- 

l a t o r y  C l i n i c  r e s p e c t i v e 1  y, 

The i nc idence  of t h e i l e r i o s i s  was 3.27%, 5.1272, 

33.48% and 26.90% i n  V F C ,  O . l l S ' o ,  0.53%, 14.7% and 
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6.58% i n  Ci ty  Veter inary Hospi ta l ,  2.23%, 8.33%. 5 2 . 3 8 %  

and 37.93% i n  College Hospi ta l ,  0.5856, 1.360/'0, 17.24% 

and 13 -89% i n  Ambulatory c l i n i c  wi th  regard t o  t h e  t o t a l  

number of whi te  c a t t l e ,  c rossbred  cat t le ,  c rossbred  

c a t t l e  with pyrex ia  and white c a t t l e  wi th  py rex ia  a t t e n -  

ded f o r  t rea tment  dur ing  the yea r  1991. 

The o v e r a l l  inc idence  of t h e i l e r i o s i s  i n  whi te  

c a t t l e ,  crossbred cat t le ,  indiqenous c a t t l e  w i th  pyrexia ,  

crossbred c a t t l e  wi th  pyrexia and whi te  c a t t l e  w i th  

pyrex ia  w a s  0.95%, 2.39%, 2.0%, 20.83% and 13.79% respec- 

t i v e l y  (Table 5).  

4.1.1.2 Yearwise i nc idence  i n  farms 

The yearwise incidence of t h e i l e r i o s i s  i n  c a t t l e  

farm, Lam depic ted  i n  t a b l e  6. I n  t h i s  farm t h e  popu- 

l a t i o n  of whi te  c a t t l e  var ied  from 4 2 8  dur ing  1989 t o  

691 i n  1991 with an average of 547 .5  per  yea r ,  There 

was no incidence of t h e i l e r i o s i s  i n  any indigenous 

c a t t l e  dur ing  any y e a r  under r epo r t .  Among the c ros s -  

bred c a t t l e  as many as 7 2  ou t  of 73 animals were a f fec-  

t ed  wi th  a percentage of inc idence  of 98.63% during t h e  

yea r  1987, while dur ing  t h e  nex t  y e a r  i - e . ,  1988 t h e  

i nc idence  became n i l .  During the yea r  1989 t h e  i n c i -  

dence i n  crossbred c a t t l e  was 43.67% which dec l ined  t o  

3.76% during 1990 and was f r e e  of t h i s  d i s e a s e  f o r  t h e  

y e a r  1991. 



The i n c i d e n c e  of t h e i l e r i o s i s  f o r  t h e  y e a r s  from 

1986-91 a t  Indo-Swiss P r o j e c t ,  Visakhapatnam h a s  b e e n  

p r e s e n t e d  i n  table 7 t h e  t o t a l  number ot w h i t e  ca t t le  

v a r i e d  from 310 t o  390 w h i l e  t h e  crossbred p o p u l a t i o n  

v a r i e d  from 92 t o  245 d u r i n g  d i f f e r e n t  y e a r s .  The 

maximum p e r c e n t a g e  of i n c i d e n c e  i n  c r o s s b r e d  c a t t l e  

d u r i n g  1987 w a s  i.e., 55.43%. Dur ing  t h e  p r e v i o u s  

y e a r  i.e., 1986 t h e  i n c i d e n c e  w a s  a t  24.81%. For  t h e  

y e a r  1988 t h e  i n c i d e n c e  d e c l i n e d  t o  6.72% and it w a s  

f r e e  from t h e i l e r i o s i s  d u r i n g  the s u b s e q u e n t  three 

y e a r s .  The combined p i c t u r e  of t h e  i n c i d e n c e  of 

t h e i l e r i o s i s  i n  bo th  t h e  fa rms p r e s e n t e d  i n  table 8 

and F i g  2. There w a s  no i n c i d e n c e  i n  b o t h  farms i n  

i n d i g e n o u s  c a t t l e  and a l s o  i n  c r o s s b r e d  c a t t l e  d u r i n g  

1991. I n  t h e  c r o s s b r e d  c a t t l e  t h e  maximum i n c i d e n c e  

of 74.55% w a s  r eco rded  d u r i n g  1987 whi le  i t  was 2.65% 

and 20.41% d u r i n g  t h e  suPsequent  2 y e a r s  fo l lowed  by 

1.62% f o r  the y e a r  1990. 

4 -1.2 Cent rewise  i n c i d e n c e  

The c e n t r e w i s e  i n c i d e n c e  f o r  t h e  f o u r  h o s p i t a l s  

and two o r g a n i s e d  farms a r e  p r e s e n t e d  i n  t a b l e s  9, 6 

and 7. 

4.1.2.1 Cen t rewise  i n c i d e n c e  i n  c l i n i c s  

Cent rewise  i n c i d e n c e  of t h e i l e r i o s i s  a t  V e t e r i n a r y  

P o l y c l i n i c ,  C h i t t o o r ;  C i t y  V e t e r i n a r y  H o s p i t a l ,  T i r u p a t i  J 



Table 9: Centrewise incidence of theileriosis  among animals presented for  treatment a t  various 
hospitals during 1986 t o  1991, 

Centre Total  umber of Theileria +ve cases % incidence of the i ler ios is  with 
P - r e l a t e  to 

White TFo i s  ~ n d i -  CB White Cross Indi- Totaf White Indi- CB ~ o t a l  
ca t t le  bred genous ca t t l e  ca t t l e  bred genous cases ca t t l e  ca t t l e  genous c a t t l e  case8 

ca t t l e  ca t t l e  with with c a t t l e  with with 
with pyrexia pyrexia . with p y r a i a  pyrexia 

pyrexia pyrexia 
2 3 4 5 6 7 8 9 10 11 12 13 15 

c l in ic ,  
Chittoor 

city 
Vety, 21519 4957 135 171 306 19 19 0.09 0.38 0.0 11.11 6,2 
Hospital, 
Tirupati. 

College 
~ospit-1, 5403 733 109 77 186 36 0 36 0.67 4*91 0.0 46.75 19.35 
Tirupati , 

mbula- 
t oly  5623 2289 76 150 226 31 0 31 0.55 1.35 0.0 20.67 13.72 
Clinic, 
~hondawada. 

Grand Total 



Col lege  H o s p i t a l ,  T i r u p a t i  and Ambulatory C l i n i c ,  Thon- 

dawada d u r i n g  t h e  p e r i o d  1989-91 i s  presented i n  table 9 ,  

The p e r c e n t  of t h e i l e r i o s i s  as c a l c u l a t e d  a g a i n s t  t o t a l  

number of w h i t e  cat t le ,  c r o s s b r e d  ca t t l e  and number of 

c r o s s b r e d  caf  t le  w i t h  pyrex ia  a t t e n d e d  f o r  t r e a t m e n t  

was 1.71%, 3.0796, 20.69% and 14.16% i n  V e t e r i n a r y  Poly- 

c l i n i c ,  C h i t t o o r ,  0.09%, 0038%, 11.11% and 6.2% i n  

C i t y  Ve te r ina ry  H o s p i t a l ,  T i r u p a t i  t 0.67%, 4.91%, 46.75% 

and 19.35% i n  Col lege  H o s p i t a l ,  T i r u p a t i ;  0.55%, 1.35%, 

20.67% and 13.72% i n  Ambulatory C l i n i c ,  Thondawada res- 

p e c t i v e l y .  AS can b e  s e e n  from t a b l e  9 t h e r e  w a s  no  

i n c i d e n c e  of t h e i l e r i o s i s  among indigexlous c a t t l e  a t  a l l  

t h e  c l i n i c s  e x c e p t  p o l y c l i n i c .  The maximum i n c i d e n c e  

of 1.71% f o r  w h i t e  c a t t l e  was recorded  a t  VPC, C h i t t o o r  

w h i l e  i t  was minimum wi th  r e s p e c t  t o  C i t y  V e t e r i n a r y  

H o s p i t a l  0.09%. A s  regards i n c i d e n c e  of t h e i l e r i o s i s  

i n  c r o s s b r e d  c a t t l e  and c r o s s b r e d  c ~ i t t l e  w i t h  p y r e x i a  

maximum v a l u e s  w e r e  a t t a i n e d  i n  Col lege  C l i n i c  4.91% 

and 46.75% r e s p e c t i v e l y .  The average  p e r c e n t  of t h e i -  

l e r i o s i s  i n  c r o s s b r e d  c a t t l e  w i t h  f e v e r  v a r i e d  from 

11-21% i n  t h e  remaining t h r e e  c l i n i c s ,  

4.  1.. 2 - 2  Centrewise i n c i d e n c e  i n  farms 

Centrewise i n c i d e n c e  of t h e i l e r i o s i s  a t  c a t t l e  f a r m ,  

Lam, Guntur  and Indo-Swiss P r o j e c t ,  Visakhapatnam d u r i n g  
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the per iod  1986-91 i s  p r e s e n t e d  i n  t a b l e  6 and 7, When 

t h e  p e r c e n t  of  t h e i l e r i o s i s  as c a l c u l a t e d  a g a i n s t  ave- 

r a g e  w h i t e  cat t le ,  crossvred p o p u l a t i o n  p r e s e n t  i n  t h e  

farms it w a s  found t o  be 4.56% and 12.6% i n  c a t t l e  farm, 

Lam a t  Guntur t  4.5% and 9.36% i n  Indo-Swiss P r o j e c t ,  

VisaKhapatnam r e s p e c t i v e l y .  As can be seen  from t h e  

tables t h e r e  was no i n c i d e n c e  of t h e i l e r i o s i s  r e c o r d e d  

i n  the ind igenous  ca t t le  p r e s e n t  i n  t h e  b o t h  fa rms ,  

4 - 1 - 3  Monthwise i n c i d e n c e  

I n  o r d e r  t o  c a l c u l a t e  t h e  monthwise i n c i d e n c e  t h e  

number of cases d u r i n g  a  p a r t i c u l a r  month of  i n d i v i d u a l  

y e a r s  and cumula t ive  of all t h e  6 y e a r s  w a s  added sepe-  

r a t e l y  w i t h  r e s p e c t  of each i n s t i t u t i o n  (Tables  10-15, 

F i g u r e s  3 and 4 ) .  The d a t a  w e r e  a l s o  ana lysed  i n  

d e t a i l  wi th  r e s p e c t  of monthwise o c c u r r e n c e  of t h e i l e -  

r i o s i s  a t  v a r i o u s  h o s p i t a l s  and farms s e p e r a t e l y .  

4.1.3.1 Monthwise i n c i d e n c e  i n  c l i n i c s  

I n  ind igenous  c a t t l e  w i t h  p y r e x i a  t h e  i n c i d e n c e  

c o u l d  be recorded  only  d u r i n g  J u l y  t o  September w h i l e  

t h e  i n c i d e n c e  i n  c r o s s b r e d  c a t t l e  was maximurn d u r i n g  

November (42.85%) fo l lowed by May (31.82L) i n  1986. 

Bu t  there w a s  no i n c i d e n c e  d u r i n g  February ,  June  a n d .  

July. 

During the year 1987 i n  t h e  h o s p i t a l s  t h e  h i g h e s t  

i n c i d e n c e  was recorded  d u r i n g  J u l y  (2.83%:), J u l y  (6.69%) 



hospitals during 1986, 

Months Total Number of Theileria tve cases % incidence of theileriosis with 
relate to 

White Cross Indi- CB White Cross Indi- Total White CB Indi- CB Total 
cattle bred genous cat t le  cattle bred genous cases cattle cattle genous cattle cases 

cattle cattle with with cattle with with 
with pyrexia pyrexia with pyrexia pyrexia 

pyrexia PY &a 
2 3 4 5 6 7 8 9 10 11 12 13 14 

January 776 250 13 28 41 4 0 4 Oo52 1.60 0.00 14,29 9,76 

February 751 212 17 11 28 0 0 - 0.00 0.00 0.00 0,OO 0,OO 

April 694 223 14 10 24 2 0 2 0.29 0090 0.00 20.0 8,33 

June 801 350 5 17 22 0 0 0 0000 0.00 0000 0.00 0000 

November 752 187 13 7 20 3 0 3 0040 1060 0,OO 42+85 15,O 



Table llr Monthwise incidence of the i ler ios is  among animals presented for treatment in  various 
hospitals  during 1987, 

Months Total Number of Theileria tve cases X incidence of the i ler ios is  
with r e l a t e  to 

White Cross Indi- CB I h i t e  Cross Indi- Total White CB Indi- CB Total 
c a t t l e  bred genous c a t t l e  c a t t l e  bred genous cases ca t t l e  ca t t l e  genous.cattle cases 

c a t t l e  ca t t l e  with with c a t t l e  with with 
with pyrexia pyrexia with pyrexia pyre- 

pyrexia pyrexia xia 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 

January 773 277 9 17 26 0 0 0 0.0 0.0 0.0 0.0 0,O 

February 668 232 14 10 24 0 0 0 0.0 0.0 0.0 0,O 0.0 

March 614 217 9 24 33 1 0  1 0+16 0.46 0.0 4.17 3.03 

April 665 287 21 47 68 6 0 6 0.90 2.09 0,O 12.76 8.82 

June 685 290 33 26 59 16 0 16 2*34 5.52 0.0 61,54 27,12 

~ u g u s t  871 377 21 58 79 9 0 9 1.03 2.39 0.0 15.52 11.39 

~eptember 806 389 42 80 122 14 0 14 1.74 3*60 0.0 17.50 11,47 



Table 12: Monthwise incidence of the i ler ios is  among animals presented for  treatment i n  
various hospitals during 1988, 

Months Total Number of Theileria +ve cases % incidence of the i ler ios is  
with r e l a t e  t o  

White Cross Indi- CB White Cross Indi- Total White CE Indi- CB Total - 
ca t t l e  bred genous ca t t l e  ca t t l e  bred genous cases ca t t l e  ca t t l e  genous c a t t l e  cases 

c a t t l e  ca t t l e  with with ca t t l e  with with 
with pyrexia pyrexia with pyrexia pyre- 
pyrexia pyrexia xia 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

January 863 346 15 14 29 4 1 5 0,58 1,16 6,67 28.57 17.24 

February 775 277 7 28 35 5 0 5 0.65 1080 0.0 17,86 14,28 

March 757 295 29 18 47 7 3 10 1032 2,37 10.34 38a89 21,29 

April 823 298 12 60 72 16 0 16 1094 5.37 0.0 26,67 22,22 

May 870 430 22 44 66 8 2 10 1.15 lo86 9.09 18.18 15.15 

June 908 407 48 41 89 6 1 7 0.77 1,47 2.08 14963 7,86 

July 967 381 22 72 94 5 1 6 0.62 1.31 4054 6094 6038 

october 1005 413 24 62 66 3 0 3 0030 0.73 0,O 7,14 4,54 

~ovember 919 319 33 21 54 6 0 6 0065 1.90 0.0 28,57 11,11 

December 837 335 8 29 37 4 0 4 0048 1019 0.0 13079 10.81 



Table 13: ~onthwise incidence of the i ler ios is  among animals presented l o r  treatment In varlous 
hospitals during 1989. 

Months Total Number of Theileria tve cases % incidence of the i ler ios is  
with re la te  to 

White Cross Indi- CB hhite Cross Indi- Total White CB Indi- CB ~ o t a f '  
ca t t l e  bred genous ca t t l e  ca t t l e  bred genous cases ca t t l e  ca t t l e  genous c a t t l e  cases 

ca t t l e  ca t t l e  with with c a t t l e  with with 
with pyrexia pyrexia with pyrexia pyre- 
pyrexia pyrexia x i a  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

January 793 312 21 2 7 48 4 0 4 0.50 1.28 0.0 14.81 8.33 

February 744 350 17 2 4 4 1 1 0  1 0.13 0.29 0.0 4.17 2.44 

March 918 392 17 4 7 64 5 0 5 0.54 1.27 0.0 10.64 7.81 

April 805 314 21 37 58 10 0 10 1.24 3.18 0.0 27,0317.24 

June 864 303 15 2 9 44 2 0 2 0.23 0.66 0.0 6a90 4.54 

~ u l y  1009 334 32 4 1 73 8 0 8 0.79 2.39 0.0 19.51 10.96 

~ u ~ u s t  1122 378 58 68 126 4 0 4 0.36 1.06 0,O .5.90 3,17 

september 1014 397 50 62 112 11 0 11 1.08 2.77 0.0 17.74 9.02 

october 910 294 23 56 79 5 0 5 0.55 1.70 0.0 8.93 6.33 

November 873 284 21 3 2 53 0 0 0 0.0 0.0 0,o 0.0 0,O 

December 976 248 12 43 55 11 0 11 1813 4.43 0.0 25.58 20,O 

10921 3895 313 529 842 72 0 72 0.66 1.85 0.0 13.61.8.55 
Total 



Table 14: Monthwise incidence of the i ler ios is  among animals presented for  treatment in  various 
hospitals during 1990, 

Months Total Number of ~ h e i l e r i a  tve cases % incidence of the i l e r ios i s  
with re la te  to  

h l i t e  Cross Indi- CB White Cross Indi- Total White CB Indi- CB 
ca t t l e  bred genous ca t t l e  ca t t l e  bred genous cases ca t t le  ca t t l e  genous c a t t l e  cases 

ca t t l e  ca t t l e  with with ca t t l e  with with 
with pyrexia pyrexia with pyrexia pyra- 
pyrexia pyrexi a x ia  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

January 978 287 46 28 74 5 4 9 0,92 1,74 8,7 17,86 12,16 

March 947 301 37 63 100 5 1 6 0.63 1.66 2,7 7.94 6.0 

April 806 231 14 28 42 2 0 2 Ot25 0,87 0,O' 1,14 4,76 

June 872 260 17 10 2 7 4 3 7 0,80 1.54 17,65 40,O 25,93 

~ u g u s t  974 320 16 13 2 9 7 0 7 Oa72 2.19 0,O 53,85 24,14 

~eptember 980 427 16 40 56 10 0 10 1,02 2,34 0.0 25.00 17,86 

Grand 10936 3646 274 402 676 101 8 109 1*0 2,77 2,9225.12 16,12 
Total 



Table 15: Monthwise incidence of the i ler ios is  among animals presented for  treatment i n  various 
hospitals during 1991. 

Months Total  umber of Theileria +ve cases % incidence of the i ler ios is  
I I ,  I 1 1 4  , , with re la te  t o  

White Cross Indi- CB White CrossIndi- T o t a l m i t e  CB Indi- CB ~ o t a l '  - 

cat t le  bred genous ca t t l e  ca t t l e  bred genous cases ca t t le  ca t t l e  genous c a t t l e  cases 
ca t t l e  ca t t le  with with ca t t l e  with with 

with pyrexia pyrexia with pyrexia p y r e  
pyrexia pyrexia x ia  

1 2 3 4 5 6 7 8 9 10 11 12 13 14 
___-____-_-------------------------..--------------------------------------------------------------9--. 

January 768 318 25 36 61 30 1 31 4.04 9.43 4.0 83.33 50.82 

February 736 266 13 36 4 9 21 1 22 2.99 7.89 7.69 58.33 44.89 

March 903 321 9 34 4 3 13 1 14 1.55 4.05 11.11 38.23 32.56 

April 931 336 20 39 5 9 5 0 5 0.54 1,49 0.0 12.82 8.47 

May 801 320 8 30 3 8 5 0 5 0.62 1.56 0.0 16.67 13.16 

June 870 344 17 60 77 14 1 15 1.72 4.06 5.88 23.33 19.48 

July 1219 545 27 95 122 20 1 21 1.72 3,67 3.70 21.05 17.21 

~ u s u s t  976 401 23 43 66 12 0 12 1.23 3.0 0.0 27.91 18.18 

~eptember 392 398 29 48 7 7 19 2 21 2.12 4.77 6,89 39.58 27,27 

october 1047 393 13 40 53 13 0 13 1824 3.31 080 32.50 24.53 

November 952 380 14 55 69 16 2 18 1.89 4.21 14.28 29.09 26.09 

December 1013 438 16 31  47 12 2 14 1.38 2.74 12;SO 38.71 29.79 

Grad 11208 ((60 214 547 761 180 11 191 1.70 4.04 5.14 32.91 25.09 
Tor a1 
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FIG 3. OVERALL MONTHWISE INCIDENCE OF THElLERlOSlS 
IN HOSPITALS DURING 1986 TO 1991 

A: Agalnrt fotal number of Whls  Cattle Athndsd for thatmont 

8: Ageinat Total Numbor ol Cmnbrrd Cattlo Attended for lhatrnmnt 

FEE APE MN JUN 

Series: A 
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Fig.4 OVERALL MONTHWISE INCIDENCE OF THElLERlOSlS IN 
HOSPITALS DURING 1986 TO 1991 

I A Againat Total Num bet of Indigenous Cattle With Pyrexia Attended for Treatment 
N B a Against Total Number of Crossbred Cattle With Pyrexla Attended for Treatment 
C C Agalnst Total Number of White Cattle With Pyrexia Attended for Treatment 
I 

Jan Feb Mar kpr hlay Jun Jul Aug Sep Oct NGV Dec 

Series .4 Series 0 Series C 
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December (50%).  June (61 ,5456) and June (27,12%) w i t h  

r e l a t i on  to total  number of cattle, crossbred cat t le ,  

ind igenous  cat t le  w i t h  pyrexia, crossbred ca t t le  w i t h  

pyrexia and w h i t e  cat t le  w i t h  pyrex ia  attended f o r  

treatment these v a l u e s  are depicted i n  table 11, NO 

inc idence  of the i ler ios is  i n  ind igenous  ca t t l e  w a s  

recorded dur ing  January t o  N o v e m b e r  w h i l e  t h e r e  w a s  

50% inc idence  d u r i n g  D e c e m b e r ,  

The  c u m u l a t i v e  data of a l l  the hosp i ta l s  for t he  

yea r  1988 w h e n  analysed m o n t h w i s e  revealed h ighes t  

i n c i d e n c e  of the i l e r ios i s  w i t h  regard t o  t o t a l  number 

of ca t t l e ,  crossbred cattle,  ind igenous  ca t t l e  w i t h  

pyrex ia ,  crossbred c a t t l e  w i t h  p y r e x i a  and w h i t e  c a t t l e  

w i t h  pyrexia, recorded as 1.94% d u r i n g  A p r i l ,  5.37% 

d u r i n g  A p r i l ,  1 0 . 3 4 %  d u r i n g  M a r c h ,  3 8 . 8 9 A  d u r i n g  M a r c h  

and 22.22% d u r i n g  A p r i l  r e s p e c t i v e l y  (vide table 1 2 ) .  

D u r i n g  1989 a t o t a l  of 10921 w h i t e  c a t t l e  w e r e  

p r e sen t ed  of w h i c h  3895 w e r e  crossbred. The i n c i d e n c e  

of t h e i l e r i o s i s  i n  i n d i g e n o u s  c a t t l e  w a s  n i l  w h i l e  i n  

crossbred ca t t l e  i t  was h i g h e s t  i n  D e c e m b e r  (4.4%) and 

n i l  d u r i n g  N o v e m b e r  w i t h  an average i n c i d e n c e  of 1.85%. 

I n  t h e  y e a r  1990 there w a s  no  i n c i d e n c e  of t h e i l e -  

r i o s i s  i n  i n d i g e r l o u s  c a t t l e  d u r i n g  February ,  A p r i l ,  

M a y  and J u l y  t o  D e c e m b e r .  I n  the crossbred c a t t l e  the 
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h i g h e s t  i n c i d e n c e  w a s  recorded d u r i n g  D e c e m D e r  6.51% 

t h e  remaining values are p r e s e n t e d  i n  table 14, 

The h i g h e s t  i n c i d e n c e  of t h e i l e r i o a i s  i n  c r o s s b r e d  

c a t t l e  and crossDred c a t t l e  w i t h  p y r e x i a  d u r i n g  1991 w a s  

r ecorded  i n  January  a s  9.43% and 83.33% r e s p e c t i v e l y  

w h i l e  i n  indigenous  c a t t l e  w i t h  p y r e x i a  an i n c i d e n c e  of 

14.28% w a s  r ecorded  d u r i n g  November, 

The o v e r a l l  monthwise i n c i d e n c e  of t h e i l e r i o s i s  i n  

a l l  t h e  h o s p i t a l s  d u r i n g  1986 to 1991 i n  w h i t e  c a t t l e ,  

c r o s s b r e d  c a t t l e ,  ind igenous  w i t h  pyrex ia .  c r o s s b r e d  w i t h  

p y r e x i a  and w h i t e  c a t t l e  wi th  p y r e x i a  t h e  h i g h e s t  i n c i -  

aence  recorded d u r i n g  September (1.28"/0), September 

(2.94%) , January (4.65%), January (31.33%) and December 

(23.10%) r e s p e c t i v e l y  table 1 6  and F i g u r e s  3  and 4 ,  

4.2.3.2 Monthwise i n c i d e n c e  i n  farms 

The monthwise i n c i d e n c e  of t h e i l e r i o s i s  a t  b o t h  

farms, d u r i n g  t h e  y e a r  1986 the t o t a l  p o p u l a t i o n  of 

w h i t e  c a t t l e  and c r o s s b r e d  c a t t l e  were 919 and 317 res- 

p e c t i v e l y ,  o u t  of t h e  c r o s s b r e d  c a t t l e  only  one c l i n i -  

c a l  case of t h e i l e r i o s i s  was recorded  d u r i n g  February  

and 33 c a s e s  d u r i n g  September g i v i n g  a  pe rcen tage  

i n c i d e n c e  of 3.59% and 10.41% r e g a r d  w h i t e  c a t t l e  and 

c r o s s b r e d  c a t t l e  r e s p e c t i v e l y .  
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For  the y e a r  1987, the h i g h e s t  monthwise i n c i d e n c e  

w a s  r eco rded  d u r i n g  A p r i l  g i v i n g  6.52% and 32.12% regard 

t o  w h i t e  cat t le  and c r o s s b r e d  cattle.  No i n c i d e n c e  w a s  

r eco rded  d u r i n g  January,  M a r c h  and August t o  ~ o v e m b e r  i n  

either of t h e  Farms, 

The i n c i d e n c e  of t h e i l e r i o s i s  r e c o r d e d  as 0  -92% and 

2.65% on ly  d u r i n g  J u l y  month a g a i n s t  866 t o t a l  w h i t e  

c a t t l e  and 302 t o t a l  c r o s s b r e d  c a t t l e  r e s p e c t i v e l y  pre-  

s e n t  d u r i n g  t h e  y e a r  1988. 

During t h e  y e a r  1989, t h e  t o t a l  p o p u l a t i o n  of w h i t e  

c a t t l e  and c r o s s b r e d  c a t t l e  w e r e  759 and 338 r e s p e c t i v e l y .  

The i n c i d e n c e  of t h e i l e r i o s i s  w a s  r e c o r d e d  o n l y  d u r i n g  

t h e  month of September  t o  November, The h i g h e s t  i n c i -  

d e n c e  was d u r i n g  September  i .e. ,  5.8% and 13.02% res- 

p e c t i v e l y  a g a i n s t  wh i t e  c a t t l e  and c r o s s b r e d  c a t t l e  

p o p u l a t i o n .  

The p o p u l a t i o n  of w h i t e  ca t t l e  and c r o s s b r e d  c a t t l e  

was 928 and 431 r e s p e c t i v e l y  f o r  t h e  y e a r  1990, At ~ 0 t h  

f a r m s  t h e  c l i n i c a l  c a s e s  of t h e i l e r i o s i s  could  o n l y  be 

r e c o r d e d  d u r i n g  Ju ly  and August months w i t h  1 and 6 cases 

r e s p e c t i v e l y  g i v i n g  an i n c i d e n c e  of 0.11% and 0.23%, 

0.65% and 1.93% a g a i n s t  w h i t e  c a t t l e  and c r o s s b r e d  c a t t l e .  

The re  w a s  no i n c i d e n c e  of t h e i l e r i o s i s  r e c o r d e d  1991' i n  

e i t h e r  of t h e  f a rms ,  
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Over a l l  m o n t h w i s e  incidence of thei ler iosis  i n  

both f a r m s  f r o m  1986 to  1991 revealed the h i g h e s t  i n c i -  

dence d u r i n g  S e p t e m b e r  ( 1 . 8 0 %  and 4.96%) and leas t  dur ing  

January and M a r c h  (0.0%) agains t  857 average w h i t e  

cat t le  and 310.6 average crossbred c a t t l e  p r e s e n t  i n  

the both f a r m s ,  

4.1.4 S e a s o n w i s e  incidence 

4 .1 .4 , l  S e a s o n w i s e  i n c idence  i n  c l i n i c s  

The s e a s o n w i s e  i nc idence  i n  v a r i o u s  hosp i t a l s  has 

been p r e s e n t e d  i n  table 17 and F i g  5, T h e  h i g h e s t  i n c i -  

dence of the i l e r ios i s  w a s  observed d u r i n g  r a i n y  season 

( 1 . 0 1 % ) ,  r a i n y  season ( 2 . 4 9 % ) ,  s u r n m e r  season ( 2 , 6 4 % ) ,  

w i n t e r  season ( 2 7 . 6 3 % )  and w i n t e r  season ( 1 7 . 5 7 i 0 )  w i t h  

regard t o  to ta l  number of w h i t e  ca t t le ,  crossbred 

ca t t le ,  indigenous ca t t le  w i t h  py rexia,  crossbred w i t h  

p y r e x i a  and w h i t e  c a t t l e  w i t h  p y r e x i a  a t t ended  f o r  

t r e a t m e n t ,  T h e  percent i n c i d e n c e  of t h e i l e r i o s i s  i n  

crossbred ca t t l e  w i t h  py rex ia  var ied  f r o m  1 6 . 6 5 - 1 8 . 8 2 %  

d u r i n g  r a i n y  and s u m m e r  seasons, w h i l e  i t  w a s  m a x i m u m  

(27.63im) d u r i n g  w i n t e r .  

4 . 1 . 4 . 2  S e a s o n w i s e  i n c i d e n c e  i n  f a r m s  

S e a s o n w i s e  incidence of t h e i l e r i o s i s  i n  the t w o  

f a r m s  c o r n i n e d l y  i s  be ing  p resen ted  i n  table 18 and F i g  6, 



Table 17: Seasonwise incidence of the i ler ios is  among animals presented f o r  treatment i n  various 
hospitals during 1986 t o  1991, 

Season Total Number of ~ h e i l e r i a  tve cases % incidence of the i ler iosfs  
with relate to  

White Cross Indi- CB White Cross Indi- Total White CB Indi- CB White 
ca t t l e  bred genous ca t t l e  ca t t l e  Dred genous cases ca t t l e  ca t t l e  genous ca t t l e  c a t t l e  

ca t t l e  ca t t l e  with with ca t t le  with with 
with pyrexia pyrexia with pyre- pyre- 
pyrexia pyrexia xia xfa 

Summer 
(March 

to  19460 7270 454 834 1288 157 12 169 0.87 2916 2.64 18,82 13,12 
June ) 

Rainy 
( ~ u l y  22477 8841 734 1321 2055 220 8 228 1,01 2.49 1.09 16.65 11,Og 

Winter 
(~oveme  r 

to  20633 7954 350 532 885 147  8 155 0.75 1.94 2.29 27.63 17.57 
~ e b f l a r y )  



Fig.5 SEASONWISE INCIDENCE OF THElLERlOSlS AMONG ANIMALS 
PRESENTED FOR TREATMENT IN VARIOUS HOSPITALS 

DURING 1986 TO 1991 

I A Apaln8t Total Number of Whlte Cattle Athnded for treatment 
N B - Ag~inat Total Number of Crottbred Cattle Atbnded for Tmatment 

C '  C Apiilna lndi!jenou~ h t l e  *lth ~ y n r l a  Attended for l l v t m l n t  
I 
D D * Again8t Croatbnd Cattle Wlth Pynxla Attandtd for Tndment 

E E Ag~lnat whlh Cattle with Pyrex11 Attended for Treatment 

N 2Li 

C 

SEASON: Summer Rainy Winter 
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~ d b l e  18: seasonwise incidence of theileriosis  i n  various organised f a r m  during 1986 to 1991 

Season 

Summer 
(March to 
June) 

Average No, of Theileria % incidence of t h e i l e r i d s  with relate to 
positive cases Average Nolof 

White ca t t l e  Crossbred ca t t le  identified in White cattle 
present i n  present in  the the fam 

Crosibred cattel 
present 

farms 
present 

the farms (crossbred) in  the farms i n  the f a m  

Rainy 
(July to 440159 

Winter 
(~ovembe r 

to 
~ebruary  1 



Fig.6 SEASONWISE INCIDENCE OF THElLERlOSlS AMONG AVERAGE 
NUMBER OF ANIMALS PRESENT IN THE FARMS 

DURING 1986 TO 1991 
p 8 Q l  1 
I 
N I A lgaln8t Average H~rnber of Whlte Cattle Present In the Farm8 

B Agalnet Average Number of Crossbred Cattle Present In the Farme 
I 

SEASON: Summer Rainy Winter 
(March to June) (July to October) (November to February) P 

Series A Series E! 
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The h i g h e s t  i n c i d e n c e  w a s  recorded d u r i n g  r a i n y  season 

25.42% and 59.42% w i t h  r e s p e c t  to  mean w h i t e  cattle and 

crossbred  ca t t le  p r e s e n t  i n  the fame, Lowest i n c i d e n c e  

w a s  observed dur ing  w i n t e r  season  8.62% f o r  w h i t e  c a t t l e  

and 20.19% for the c r o s s b r e d  c a t t l e .  

4.1.5 Inc idence  i n  d i f f e r e n t  b reeds  

Breedwise d i s t r i b u t i o n  of t h e i l e r i o s i s  w a s  pre- 

s e n t e d  i n  t a b l e  19. 

Out of t o t a l  79 c a l v e s  a f f e c t e d  71 w e r e  c r o s s b r e d s  

(8.54%) and 8 w e r e  indigenous  c a l v e s  (0196%). Out of 

735 cows p o s i t i v e  f o r  t h e i l e r i a  on ly  19 w e r e  non-disc- 

r i p t .  Among t h e  716 c rossbred  cows 583 w e r e  J e r s e y ,  

105 H F  c r o s s e s ,  and 2 8  i n t e r s e e  c r o s s e s  g i v i n g  70.16%. 

12.64% and 3.37% r e s p e c t i v e l y  among t o t a l  t h e i l e r i a  

p o s i t i v e  cases .  A t o t a l  of 17 bul ls /oxen a££ e c t e d  w i t h  

t h e i l e r i a  of which twe lve  w e r e  c r o s s b r e d  (1.44%) and 5 

ind igenous  (0.6%). The o v e r  a l l  ave rage  of a l l  t h e  

c e n t r e s  i .e . ,  4  h o s p i t a l s  and 2 farms r e v e a l e d  96.15% 

c a s e s  were c r o s s b r e d s  and 3.85% were indigenous  c a t t l e  

of t h e  831 p o s i t i v e  cases .  

4.1.5.1 Breedwise i n c i d e n c e  i n  c l i n i c s  

Out of 590 t h e i l e r i a  p o s i t i v e  c a s e s  r ecorded  i n '  

f o u r  h o s p i t a l s  558 (94.58%) w e r e  i n  c r o s s b r e d s  and on ly  

3 2  (5.42%) were indigenous .  Of  t h e  558 c r o s s b r e d  animals  
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56 were c a l v e s  c o n s k i t u t i n g  9.49%. Among the c o w s  

441 J e r s e y  cross (74.75%) 51 HF c r o s s e s  (8.64%). Among 

t h e  indigenous  8 w e r e  (1.36%) c a l v e s ,  19 (3.22%) COWS 

and 5 (0.85%) bul l s /oxen  a l s o  a f f e c t e d .  

4.1 -5.2 Breedwise i n c i d e n c e  i n  fa rms 

I n  t h e  farms a  t o t a l  of 241 p o s i t i v e  cases w e r e  

recorded  and a l l  t h e  a f f e c t e d  an ima l s  w e r e  c r o s s o r e d s  

and no inc idence  was recorded  i n  t h e  ind igenous  c a t t l e .  

A t o t a l  241 cases 15  c a l v e s ,  142 J e r s e y  c r o s s ,  54 H F  

c r o s s  c w s ,  28 i n t e r s e e  c r o s s e s  and 2 bul l s /oxen  w e r e  

a f f e c t e d  g i v i n g  a pe rcen tage  of 6.22%, 58.92%, 22.41%, 

11.62% and 0.83% r e s p e c t i v e l y .  

4.2 CLINICAL, HAEMATOLOGICAL AND BIOCEIEMICAL OBSERVATION 
MAUE ON HEALTHY ANIMALS 

The r e s u l t s  of c l i n i c a l ,  examinat ions  of  15 h e a l t h y  

c r o s s b r e d  cows ( c o n t r o l  group)  have been p r e s e n t e d  i n  

t a b l e  20. The mean tempera ture ,  p u l s e  and r e s p i r a t i o n  

r a t e s  w e r e  101.25 2 0 . 1 2 ~ ~ .  57.73 - + 1.15/min and 20.87 - + 
0.67/min r e s p e c t i v e l y .  The rumen m o t i l i t y  f o r  2 minu tes  

was 2 + 0.14. 

The haematologica l  and b iochemica l  values a r e  dep ic -  

t e d  i n  t a b l e  21. AS can be seen  t h e  mean P C V ,  haemoglobin 

t o t a l  e r y t h r o c y t e  count ,  t o t a l  l e u c o c y t e  count ,  b lood g lu -  

c l o s e  and serum i r o n  v a l u e s  w e r e  recorded  a s  30.8 2 1.01%, 



Table 20: Clinical  observations on healthy crossbred cows (control group) 

,$.NO, Description of the animal Temperature Pulse/min Respira- Awn motility/ 
Age; Breed; (cows) 0, tions/min 2 rain 

3112 years: Jersey cross 

6 years; Jersey cross 

6 years; Jersey cross 

2 years; Holstin Friesian cross 

6 years: Jersey cross 

5 years; Jersey cross 

3 years: Jersey cross 

4 years; Holstin Friesian cross 

6 years; Jersey cross 

6 years; Jersey cross 

2Y2 years; Jersey cross 

4 years; 3olstin Friesian cross 

6 years: Holstin Friesian cross 

4 years; Jersey cross 

5 years; Jersey cross 



Table 21t ~aematological and biochemical observations on healthy crossbred cows 

~ 1 ,  NO , PC!% Haemoglobin TIC TLC Blood glucose Serum iron 
3 x 10 /m * ugfd 

Mean 3088 10,71 5 , 2 6  8.84 47,74 150.83 



lo3/cmra. 47.74 + 0.93 mgX and 150.83 + 6.98 ug% res- 

p e c t i v e l y .  

4.2.1 C l i n i c a l ,  h a e m a t o l g i c a l  and b iochemica l  observa-  
t i o n s  made on  c l i n i c a l  cases of t h e i l e r i o s i s  

For  d e t a i l e d  c l i n i c o - t h e r a p e u t i c  s t u d i e s  on t h e i -  

ler iosis ,  13 c l i n i c a l  cases were s e l e c t e d  and t h e  cl i-  

n i c a l  symptoms w e r e  recorded.  I n  a l l  13 an imals  showed 

anorex ia ,  s w e l l i n g  of p r e s c a p u l a r  lyrnphnodes, weakness,  

p a l e  anaemic con j u c t i v a l  mucous membranes, t h r e e  l a c t a -  

t i n g  animals  showed reduced i n  mi lk  y i e l d ,  two an imals  

showed e n t e r i t i s ,  cough was observed i n  6 an imals  and 

b i l a t e r a l  s e r o u s  n a s a l  d i s c h a r g e s  i n  3 animals .  

The c l i n i c a l ,  haematologica l  , and biochemical  

v a l u e s  be£ o r e  t r e a t m e n t  with buparvaquone i . e., (group I) 

and Oxyvet LA p l u s  L a r i a g o  i.e., (group 11) a r e  presen- 

t e d  i n  table 22 and 23. 

When t h e s e  mean v a l u e s  of two groups  w e r e  compared 

a g a i n s t  t h e  mean v a l u e s  of h e a l t h y  c o n t r o l  group by t w o  

sample It1 test  t h e r e  was s i g n i f i c a n t  rise (PC 0.01) i n  

t empera tu re ,  p u l s e ,  r e s p i r a t i o n  rates i n  b o t h  groups .  

Where as s i g n i f i c a n t  f a l l  i n  (PC 0.01) rumen m o t i l i t y ,  

PCV, haemoglobin, blood g l u c o s e  and serum i r o n  i n  b o t h  

groups .  There was s i g n i f i c a n t  f a l l  i n  (P(0.01) and 



Table 22: C l i n i c a l ,  h a m a t o l o g i c a l ,  and biochemical values before t reatment  i n  t h e i l e r i a  affected 
crossbred cows belonging t o  Group I ------..---- -----------------------------------------------------------I----------------....------- 

S . ~ o . C a s e N o .  Breed Temp.PulseRespi-  Rumen PLY Hae- Total Total Blood Serum 
age OF /min r a t i o n  moti- % rnoglo- eryth- leuco- glucose iron 

(caws) /min l i t y  bin rocy te  c y t e  mg% ug% 
/2 min 4% count count 

1. 26 Hols t i n  
F r i e s i a n  104.0 86 24 N i l  24 7,O 4.33 10.95 38.02 78,52 
Cross 
5 y r s  

2, 74 Hols t in  
F r i e s i a n  103.8 68 30 N i l  19 5,O 3.52 4.0 40,01 114.43 
Cross 
6 y r s  

3, 134 Je rsey  
c r o s s  104.0 65 32 N i l  20 6.0 4.17 4,25 Q0,01 117.75 
5 y r s  

4, 235 Hols t i n  
F r i e s i a n  
c ross  107.0 78 36 1 21 5.5 3.85 13.05 42,05 38,46 
3 y r s .  

5 ,  678 Je rsey  
c r o s s  105.0 66 30 Nil 18 7,O 4,16 5.65 37.67 83,94 
6 y r s  

6, 4320 Je rsey  
c r o s s  106.0 68 28 1 18 6,O 3,42 5,35 40.29 81,52 
3 y r s  

7. 6025 Hols t in  
F r i e s i a n  
c r o s s  106.0 98 26 1 18 5.0 3,97 11.8 35,14 86.52 

. 4 yrs _________________- --I-----_-------_-_--_-----------------------------*---.-----------~~.~.---~--, 

Mean 105.11 75,57 29.43 0.43 19071 5.93 3*92 7,98 39,14 85.88 
+S.E - t0.47 - t4.72 - t1.49 - tOa20 tOa84 fl.32 kOe13 i1 ,54  $93 i9 ,95  



Table 2 3 :  Clinical, haematological and biochemical values before treatment i n  the i l e r i a  
affected crossbred cows belonging to  Group I1 

s.No, Case No. Breed Temp, Pulse Respi- Rumen PCV Hae- Total Total Blocd Sem 
age OF /min rat ion moti- % moglo- eryth- leuco- glucose iron 

(cows) /min l i t y  bin rocyte cyte AlgX ug% 
/2 min g% count count 

1, 116 Jersey 
cross 104.6 86 28 Nil 18 6.0 3,86 10,8 39,04 121,26 
6 yrs. 

2, 190 Jersey 
cross 105.4 68 36 20 5.0 3.98 11.5 37,30 117.72 
3 yrs.  

3. 201 ~ o l s  tin 
Friesian 
Cross 104.8 66 34 Nil 24 6,s 4.18 4.45 40,29 89.28 
4 yrs  

4, 246 Jersey 
cross 105.0 74 38 24 7.0 4.68 4,6 33,21 8633 
f yrs  

5, 926 Jersey 
cross 107.0 84 30 

Mean 
+S*E 

8 yrs 

Friesian 
cross 106.0 64 30 
4 yrs  

105.47 73,67 32.67 0.67 22 6.17 4.16 1.33 31,35 96,71 
+0,37 +3,84 +la60 k0.21 t1.03 4.33 +0*12 - t1.31 t1.25 +7,29 



Table 24: Clinical ,  haematological and biochemical mean values of healthy crossbred animals and 
pretreatment values of t h e i l e r i a  affected crossbred c a t t l e  of group I and group I1 

Mean values ~ e a l t h y  control  group Before treatment with Before treatment with 
parameter Buparvaquone Oxytetracycline iong 

(group 1) acting + chlorcquine 
phosphate (group 11) 

Temperature oF 101.2+0, - 12 (15) 105,11+0.47** - (7) 105,47+0,37** o (6) 

~ulse /min 57,73+1 - ,I5 (15) 75,57+4,72** - (7) 73,67+3.84** - (6) 

~espiration/min 20,87+0,67 - (15) 29,43+1,49*i - (7) 32,67+1,60** - (6) 

Rumen motility/2 min 2+0,14 - (15) 0,43+0.20*i - (7) 0,67+0,21** - (6) 

PCV 30,38+1,01 - (15) 19,71+0,84** - (7) 22+1,03** - (6) 

~aemoglobin 9% 10,71+0,32 - (15) 5,93+0,32** - (7) 6,17+0,33** - (6) 

Total erythrocyte ,26+0, 24 
count mill/cmm - (15) 3,92+0,13** - (7) 4.16+0,12* - (6) 

Total leycgcyte 8,84+0,26 - (15) 7,98+1,54 (7) count (x10 /m) o 

7,33+1,31 - (6) 

~ l o o d  glucose mg% 47.74t0.92 - (15) 39,14+0,93** - (1) 37,35+1,25** - (6) 
* 

serum i ron IC@ 150183+6,98 (15) 85,88+9,95** (7) 96,71+7,29** (6) 

Figures i n  parenthesis indica te  number of animals 
** Significant a t  1% level  
* Significant a t  5% level  
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(PC 0.05) t o t a l  e r y t h r o c y t e  c o u n t  i n  group I and  g r o u p  11 

r e s p e c t i v e l y .  The v a l u e s  are c i t e d  i n  table 24 and 

F i g u r e s  7 and 8. 

4.3 CLINICAL TRfALS 

4.3.1 C l i n i c a l  t r i a l  w i t h  Ouparvaquone 

The i n d i v i d u a l  and mean & SE v a l u e s  of t h e  a l l  t h e  

p a r a m e t e r s  b e f o r e  commencement of t r e a t m e n t  of 7 t h e i -  

l e r i a  a£ f e c t e d  a n i m a l s  w e r e  g i v e n  i n  table 22. 

While u n d e r t a k i n g  t h e  t h e r a p e u t i c  t r ia ls  a n i m a l s  of 

g r o u p  I w e r e  t r e a t e d  w i t h  buparvaquone @ 2.5 mg/kg body 

w e i g h t  s i n g l e  i n t r a m u s c u l a r  i n j e c t i o n .  On f i r s t  d a y  

a f t e r  t r e a t m e n t  t h e  mean t e m p e r a t u r e ,  p u l s e  and r e s p i -  

r a t i o n  r a t e s  w e r e  r e c o r d e d  as 1 0 4 . 8 5 ~ ~ ,  74.2B/min and'  

30/min r e s p e c t i v e l y .  Where as the g e n e r a l  c o n d i t i o n  of 

t h e  a n i m a l s  was n o t  improved. The rumen m o t i l i t y  w a s  

0.571/2 min. 

On t h i r d  day of  p o s t  t r e a t m e n t  d i s a p p e a r a n c e  of 

b i la tera l  n a s a l  d i s c h a r g e  was o b s e r v e d  i n  c a s e  ~ 0 . 1 3 4 .  

I n  o t h e r  two c o w s  ( c a s e  No.74; 134)  s l i g h t  r u m i n a t i o n  

w a s  no t ed .  But  t h e r e  w a s  no  improvement i n  t h e  g e n e r a l  

c o r d i t i o n  of a l l  t h e  an imals .  

O n  f o u r t h  day of p o s t  t r e a t m e n t  d i s a p p e a r a n c e  of 

cough i n  c a s e  ~ 0 . 2 3 5 ;  r u m i n a t i o n  and a p p e t i t e  f o r  good 



Table 25: Cl in ical ,  h a m t o l o g i c a l  and biocheaical observations i n  t h e i l e r i a  affected crossbred c m ,  m the 12th, 20th day after t n a b t  r i t h  
Buparvaqume (Grwp - 1) 

.................. 

12th day after treatment 20th day a f te r  treatnent 

Case Breed Temp Pulse Besp Rurnen PCV Hb Total Total Blood Serum Tenp Pulse Resp Rumen PCV Hb Total Total Elodd Seru 
No. Age o per per moti. X gX eryth- Leuco- g l u -  i ron o per per moti, X gX eryth- l e u c c  glucose i r o n  

F 
min a in  per rocyte cyte ccse ug X n i n  min per rccyte cyte mg X uq X 

2 min count cougt m~ % 2 min count cougt 
(COWS) mi l l /mm x10 l c m  m i l l l m  x10 Inn 

.............................................................................................................................................. ".."..."...-- 
26 Hf Cross 100,8 58 18 2 26 7.5 4.52 1.15 38,16 81.51 101,O 56 20 2 28 8 5,62 1.0 11,53 89,29 

5 years 

74 HF Cross 101,6 59 24 1 20 5,0 3.86 4,4 39.13 117,15 101A 58 24 2 22 6 5,29 6,55 43.84 110,57 
6 years 

134 Jersey 101.0 56 22 2 22 5.5 3,98 5.65 41,30 111,75 100.8 60 24 2 22 6 4.91 8,25 13,04128,96 
Cross 
5 years 

235 Hf Cross 101.2 62 20 2 18 6,O 3.96 5,4 11,15 114.43 101,2 58 20 2 20 8 5,08 8.6 42,32 121.34 
3 years 

678 Jersey 
cross 
6 years 

4320 Jersey 
Cross 
3 years 

died on 5th day of post t r e a h e n t  

died on 4th day of post treatment 

6025 Hf Cross 101,O 60 20 2 11 4,5 3.8 9.8 35,38 81,52 100,8 62 22 2 20 6 4,69 1.8 39.13 125,m 
4 years 

.....I.................'1.......11..............................................................................* "........-.-*...*........"...."...n....-...... 

;lean 101.12 59 20,8 1*8 20,6 5,1 4.02 6,48 !9,14 102,59 101,04 58,8 22 2 22,4 6J 5,12 7,64 42,13 128,63 
t ! _ t i t i t  i i f  f f f t i f f  - f f !  
P 0,14 1,O 1.02 0,2 1,6 0,51 0.13 0,93 1,Ol 8,62 0,12 1.02 0.89 0,Oo 1.41 0.49 0,16 0.38 0.81 14,33 



Table 26: Clinical ,  haematological and biochemical mean values i n  the i l e r i a  affected crossbred 
cows before and a f t e r  treatment with Bupantaquone (group I), 

Mean values Before After treatment with Buparvaquone 
parameter treatment On 1 2 t h  day 01120th day 
. ~ ~ ~ , , . ~ ~ ~ . * ~ - ~ ~ ~ . - - - - - - ~ ~ " ~ ~ - - " - " ~ ~ - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - m ~ - - - - - - ~ ~ ~ ~ ~ - - o . ~ o . , - , * ~ m . . , ~ * ~ ~  

Temperature op 105,11+0,47 (7) - 101,04+0,12** I (5) - 101,12+0,14** (5) 

Puls elmin 75,57+4,17 I (7) 59,0+1,00* I (5) 58,8+1,02* - (5) 

PCV 19,71+0,84 I (7) 20,6+1,60 - (5 22,4+1,47 I (5) 

Haemoglobi n g% 5,93+0,32 - (7) 5,7+0,51 - (5 618tO149 - (5 1 

Totalerythrocyte  3,92+oI13 ( 7 ,  count mill/m - 4,02+0,13 - (5 5,12+0,16** I (5) 

Total leucgcyte 7,98+1,54 I (7) 6,48+0,93 I (5) 7,64+0,38 - (5) 
count x 10 /cmm 

Blocd glucose m$i 39,14+0,93 I (7) 39,14+1,07 I (5) 421134,87* .I ( 5 )  

Serum iron ug% 85,88+9,95 I ( 7 )  102,59+8,62 I (5) 128,63+14,33* I (5) 
~11-1~-1g--~-o1-1---------g--~-------~-------------------------------------------.----,-,.---~-*-m 

Figures i n  parenthesis indica te  number of animals 
** Significant a t  1% level  
* Significant a t  5% level only 
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fodder was noted i n  case No.134, While c l i n i c a l  case 

No.4329 w h i c h  w a s  s h o w i n g  typical  s i g n s  of thei ler ios is  

died. 

O n  f i f t y  day of post treatment case N o .  235 w a s  

b r i g h t  i n  i t s  gene ra l  a p p e a r a n c e  and there w a s  i n i t i e -  

t i o r l  of t h e  p r e v i o u s l y  suspended r u m i n a t i o n .  

O n  sixth day of p o s t  treatment case N o . 6 7 8  became 

very w e a k  and recumbent  w i t h  head d r a w n  t o w a r d s  the 

f l a n k  w i t h  s ho r t  spe l l s  of d r y  cough and died, 

O n  the  1 2 t h  day  the m e a n  t e m p e r a t u r e ,  pu l se  and 

resp i ra t ion  of the above survivea 5 crossbred c o w s  

observed as 1 0 1 . 1 2  + 1 4 O ~ ,  59 2 l . O / m i n .  and 2 0 . 8  2 

1 . 0 2 / m i n .  r e s p e c t i v e l y .  T h e r e  w a s  a s i g n i f i c a n t  de- 

crease i n  t e m p e r a t u r e ,  r e s p i r a t i o n  rates (P < 0 - 0 1 )  and 

p u l s e  (P< 0 . 0 5 )  a f t e r  t r e a t m e n t ,  T h e r e  w a s  s i g n i f i -  

c a n t  ( P ( 0 . 0 1 )  increase i n  r u m e n  m o t i l i t y  w h i c h  b e c a m e  

n o r m a l .  The m e a n  v a l u e s  a r e  depicted i n  table 2:6. 

A f t e r  20th day of p o s t  t r e a t m e n t  the  m e a n  t e m p e -  

r a t u r e ,  pu l se  and r e s p i r a t i o n  of t h e  above 5 crossbred 

c o w s  observed as 1 0 1 , 0 4  + 0 . 1 2 ° ~ ,  58.8 2 1 . 0 2 / m i n ,  and 

2 2  & 0 , 8 9 / m i n .  r e s p e c t i v e l y .  T h e r e  w a s  a s i g n i f i c a n t  

decrease i n  the t e m p e r a t u r e ,  r e s p i r a t i o n  (P< 0.01) and 

p u l s e  (P 4 0 . 0 5 )  a f t e r  t r e a t m e n t .  There w a s  s i g n i f i c a n t  

increase (P (0 -01 ) i n  r u m e n  m o t i l i t y .  The i n d i v i d u a l  

and m e a n  v a l u e s  are p re sen t ed  i n  tables  2 5  and 26.  



The mean v a l u e s  of PCV, haemoglobin,  TEC. TLC, 

b lood  g l u c o s e  and serum i r o n  af ter  2 0 t h  day p o s t  treat- 

ment w e r e  22 .4 _+ 1.47%. 6.8 + 0.49 @A, 5.11 _+ 0.16 

3 m l l l / ~ t  7.64.' f 0.38 x 1 0  /cmmr 41.57 f 0.88 mg% and 

127.03 f 14.33 ug%. There  w a s  a s i g n i f i c a n t  i n c r e a s e  

i n  (PC 0.01) t o t a l  e r y t h r o c y t e  c o u n t  (P< 0 . 0 5 ) .  blood 

g l u c o s e  and s e r u m  i r o n  when c a l c u l a t e d  by t w o  sample 

' tb  test  a g a i n s t  b e f o r e  t r e a t m e n t  v a l u e s .  The mean 

v a l u e s  are p r e s e n t e d  i n  t a b l e  26 and F i g u r e s  7 and 8, 

4 -3.2 C l i n i c a l  t r i a l .  w i t h  oxy t e t r a c y c l i n e  l o n g  a c t i n g  
(LA) and c h l o r y u i n e  phospha te  

The mean v a l u e s ,  i n d i v i d u a l  v a l u e s  of t h e  a l l  t h e  

p a r a m e t e r s  i n  al l  cases b e f o r e  commencement of t r e a t m e n t  

w e r e  g iven  i n  t a b l e  2 4 .  

While u n d e r t a k i n g  t h e  t h e r a p e u t i c  t r i a l  a n i m a l s  of 

g r o u p  I1 w e r e  t r e a t e d  w i t h  Oxyvet L A  ( M / S  S a r a b h a i  Chemi- 

cals, Baroda) p l u s  L a r i a g o  (M/S IT'CA, Bombay). On f i r s t  

day  a f t e r  t r e a t m e n t  the mean t e m p e r a t u r e ,  p u l s e ,  r e s p i -  

r a t i o n  r a t e s  and rumen m o t i l i t y  w e r e  r e c o r d e d  a s  1 0 5 . 2 3 ~ ~ .  

75/min. 33.33/min. and 0.166/2 min. r e s p e c t i v e l y .  

On t h i r d  day p o s t  t r e a t m e n t  t h e  mean t e m p e r a t u r e ,  

p u l s e ,  r e s p i r a t i o n  r a t e s  and rumen m o t i l i t y  w e r e  recorded 

a s  104.g0E', 72.33/min, 33/min. and 0.33/2 min. r e sped -  

t i v e l y .  There was r e d u c t i o n  i n  t h e  s e v e r i t y  of e n t e r i t i s  

i n  c a s e  N0.201 and d i s a p p e a r e n c e  of cough i n  case No.246. 



Table 27: Clinical ,  hamatological and b i o c b i c a l  observations i n  t h e i l e r i a  affected crossbred cars, on the 12tI1, 8 t h  day after treatrnt rlth hytekxyclln laq 
acting plus ch lo ryu ine  phosphate (boup - 11) 

~ - ~ -  - ....... 

12th day after treatment 20th day after treatment ... '..................'........'..'.......*.......................-*....-..............-....................-............-.......................-..-".-"- 
Case breed Temp Pulse Resp Runen PCV Hb Total Total 3lood Serufl Tenp Pulse Resp Runen PCV Hb Total Total Blood $sin 
No. Age o per per aot i ,  X 9% eryth- Leuco- g iu-  i ron 

oF per per l o t i ,  X 9% eryth- leuco- glucose i r o n  
f 

m i n  min per rocyte cyte cose u g  % min min per rocyte cyte mg I ug ll 
2 nin count cougt mg % 2 min count cougt 

(COWS) ~ i l l l c m n  x1O lcmn flilllm x10 /arm 
..................................................................................................................................... "........"...--."""-. 
116 Jersey died on 6th day post treatment 

cross 
6 years 

190 Jersey 104.0 68 38 1 18 5,O 3.13 14.65 41.30 8928 ----.-.- died on 13th day post treatment 
cross 
3 years 

201 Hfcross100.2 60 22 1 22 5,0 4.42 4.5 39.13 94,93 100.2 56 22 2 26 1,s 4,12 1.45 41,30114.(3 
4 years 

246 Jersey 101.6 58 20 2 22 6.0 4.81 5.4 39.13 117.75 101.8 58 24 2 28 6.5 4.91 8.35 41.53125,M) 
cross 
4 years 

926 jersey 101.4 64 24 2 20 4,5 4,04 7,l 32.90 128,76 101.0 58 20 2 24 6.0 4.58 1,25 44,01 131,13 
cross 
4 years 

3156 Hf cross 
4 years 

died on 4th day post t reatf lent 

.......... ................................................................................................................................................. 
Mean 101,8 62.5 26 1.5 20.5 5.12 4.25 7,91 40,61 107.68 101.0 57J3 22 2 26 6.61 4.76 1.68 42.28 125,52 
t t i i f f  i f !  f f f f f f t  - f i t  

SE 0,79 2,22 4,08 0,29 0.960.31 0,23 2.30 0.92 9.34 Oe4 0961 1.15 0.00 1*150,4(0.11 0.34 0.81 6,56 



Table 28 ~ l i n i c a l , ,  hamatological  and biochemical mean values i n  t h e i l e r i a  affected crossbred 
cows be£ ore  and a f t e r  treatment with oxyte t racycl in  (LA) plus chloroquine phosphate 
(group 11) 

Mean values Before 
parameter treatment 

After treatment with oxytetracycline long 
acting plus chloroquine phosphate 

on 12th day on 20th day 

Temperature oF 105,47+0,37 - (6) 101,8+0,79** - (4) 101,0+0.46** I (3) 

~ulse/min 73,67+3,84 - (6) 62,5+2,22 I (4) 57,33+0,67* - (3) 

~espiration/mln 32,67+1,60 - (6) 26t4,08 I) (4) 22+1.15** - (3) 

Rumen motility/2 min 0,67+0,21 - (6) 1St0.29 - (4) 2+0,00** - (3) 

PCV 224.03 - (6) 20.5+0,96 - (4) 26+1,15** .- (3) 

Haernoglobin g% 6,17+0,33 - (6) 5,12+0,31 - (4) 6,67+0.44** (3) " 

Total erythrocyte 4,16+0,12 (6) 
count mill/cmm - 
Total leycgcyte 
count X 10 /cmn 

7.33+1,31 I (6) 

~ l o o d  glucose mg3k 37.35t1.25 - (6) 40.61+0,9a** I (4) 42,28+0,87** .I (3) 

serum i ron ug% 96,71+7,29 (6) 107,68+9,34 (4) 125,52+6,56 .I (3) 

Figures in  parenthesis indica te  number of animals 
** s igni f icant  a t  1% l eve l  
* Significant a t  5% l eve l  only 



Fig.7 MEAN HAEMOGLOBIN, TEC AND TLC LEVELS IN HEALTHY 
CONTROL, BEFORE AND AFTER TREATMENT IN 

GROUP I AND II 
1: / 

A a Morn # l u e ~  of Hmrlthy Control 1 
Morn v8luob k f o n  tnrtkmnt 
Moan Valuer on 12th dry Port Trutmmt 

Mean , - Value8 . - -  on 20th . d l y  . Poat - Tnrtmtnt - - - -1 

GROJF I f3FiOllF l l  GROUP I GECUP I1 GROUP I QRrJUF 1 1  
Haemoglobin g% TEC MillionlCrnm TLC x 1b lcmm 

Series A Series B Series C Series D 



Fig.8 MEAN PCV, BLOOD GLUCOSE AND SERUM IRON LEVELS IN 
HEALTHY CONTROL, BEFORE AND AFTER TREATMENT IN 

GROUP I AND II 

A Motn C l u o  of Hrtlthy Control 
0 Morn V l luo  Botora Trutmrnt 

C Morn h l u o  on 12th dry Port Trodmant 

D Mrtn h l u o  on 20th dry poat Trortmont 

I-' - 

GFOUF I GROVF II GROUP 1 GROUF li  GROUP I GROUP 1 1  
PCV % Blood Glucose mg % Serum Iton ug % 

Series A Series E 0 SeriesC SeriesD 



11s 

On f o u r t h  day of p o s t  t r e a t m e n t  case No,3151 died 

w i t h  t y p i c a l  symptoms of t h e i l e r i o s i s  . Mean temp@ratUre, 

p u l s e ,  r e s p i r a t i o n  and rumen m o t i l i t y  of t h e  remaining 

cows w e r e  r ecorded  a s  1 0 4 . 7 9 ~ ~ ,  33,2/min, 32,4/min, and 

0,8/2 min. r e s p e c t i v e l y .  

On S i x t h  day t h e r e  was i n i t i a t i o n  of r u m i n a t i o n  i n  

case No.246 and d i s a p p e a r e n c e  of cough i n  c a s e  No.201. 

The mean tempera ture ,  pu l se ,  r e s p i r a t i o n  and rumen moti- 

l i t y  rates were recorded as 103.g0~, 67/min, 30/min, and 

1.25/2 min. r e s p e c t i v e l y .  C a s e  No. 116 died showing 

t y p i c a l  symptoms of t h e i l e r i o s i s .  

On seven th  day c a s e  No.201 was b r i g h t  and a l e r t  i n  

appearence  and w a s  ruminat ing.  The mean t empera tu re ,  

p u l s e ,  r e s p i r a t i o n  and rumen m o t i l i t y  r a t e s  of t h e  s u r -  

v i v i n g  animals  w e r e  recorded a s  103 .2°~ ,  66/min, 28.5/minq 

and 1.5/2 min. 

On e i g h t h  day of post t r ea tment  c a s e  No.246 was 

a l e r t  and s t a r t e d  ruminat ing.  

On 1 0 t h  day t h e  tempera ture ,  p u l s e ,  r e s p i r a t i o n  

r a t e s  of case No.926 became normal, t h e  animal was 

b r i g h t ,  a l e r t  and was rumina t ing . .  There was s l i g h t  

improvement i n  m i l k  y i e l d .  

O n  1 1 t h  day of post t r e a t m e n t  i n  c a s e  No.190 re- 

l a p s e s  of t h e  f ever was observed.  The aninial became 
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w e a k  emaciated. exh ib i t ing  s y m p t o m s  of g r i n d i n g  of teeth, 

dry cough, b i la te ra l  m u c o u s  discharges f r o m  t h e  nose. 

O n  12th day of p o s t  t rea tment  except case N o . 1 9 0  

a l l  the survived a n i m a l s  w e r e  i n  good cond i t ion  and w e r e  

r u m i n a t i n g ,  There w a s  a l so  i m p r o v e m e n t  i n  the g e n e r a l  

condi t ion  of the a n i m a l s ,  

The mean values  of t e m p e r a t u r e ,  p u l s e ,  r e s p i r a t i o n  

and r u m e n  m o t i l i t y  of t h e  above 4 r e m a i n i n g  crossbred 

c o w s  w e r e  101,8 + 0 . 7 9 ° ~ ,  6 2 . 5  + 2 . 2 1 / m i n ,  2 6  + 4 . 0 8 / m i n .  

and 1 . 2 5  f 0 . 2 8 / 2  m i n ,  r e spec t ive ly .  There w a s  s i g n i f  i- 

cant  decrease i n  ( P < 0 . 0 1 )  t e m p e r a t u r e  a£ t e r  1 2 t h  day 

post t r e a t m e n t .  The i n d i v i d u a l  and mean v a l u e s  are  pre- 

sen ted  i n  table 2'7 and 28, T h e r e  w a s  s i g n i f i c a n t  i n -  

crease i n  (P< 0 . 0 1 )  r u m e n  m o t i l i t y ,  

On 13 th  day of post  t r e a t m e n t  case N o . 1 9 0  d ied  w i t h  

t y p i c a l  s y m p t o m s  of t h e i l e r i o s i s ,  

On 2 0 t h  day  of pos t  t r e a t m e n t  t h e  m e a n  t e m p e r a t u r e ,  

p u l s e ,  r e s p i r a t i o n  and r u m e n  m o t i l i t y  of t h e  3 s u r v i v i n g  

crossbred c o w s  w e r e  101 -0 2 0 . 4 O ~ ,  57.33 + 0.66 r n i n . ,  

2 2  + 1.15 r n i n ,  and 2 2 0 . 0 0 / 2  m i n .  r e s p e c t i v e l y ,  There 

w a s  s i g n i f i c a n t  decrease (P < 0 .01) i n  t e m p e r a t u r e ,  and 

r e s p i r a t i o n  rates and s i g n i f i c a n t  i n c r e a s e  i n  r u m e n  . 

m o t i l i t y ,  



Table 29: Mean c l in i ca l ,  haematological and biochemical values a f t e r  treatment with 
Euparvaquone (group I) and Lariago plus oxyvet LA (group 11) 

----------------------------------------------------------o-----~o----~----~~-~~~~.g~~-~----gm 

Parameter After treatment with Buparvaquone After treatment with oxyvet 1.A 
plus hariago 

On 12 th  day on 20th day On 12th day on 20th day 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - ~ - - ~ - - - - ~ I I - ~ I I - ~ ~ I - ~ I I ~ ~ ~ ~ ~ - ~ ~ -  

Temperature oF 101.12t0.14 - ( 5 ) * 4  101.04t0.12 - (S)**T 101.8t0.79 - ( 4 ) * * ~  101.0+0.46 (3)*q 
0 

Rumen motiligy/2 1.8 - t0.20 ( 5 ) ~ "  ~ ~ 0 t 0 . 0 0  - ( 5 ) * * ~  1.5 .. t0.29 (4) 2.0 +0 ,00(3)*q  
min 0 

Hamglobin $ 5.7010.51 - ( 5 ) * * ~  6.8t0.49 - (51°C 5.12tO031(4)**C I 6 . 6 7 + 0 . 4 4 ( 3 ) * q , ~  
I 

TEC mill/cmm 4002t0013  I ( 5 ) s ~  5.12t0.16 - (S)**T 4.254.23 .I (4) 4,76f0.11 ( 3 ) q  

3 
TLC X 10 /am 6.48i0.94 (5)**C 7864t0038 I (5)*C 7.91+2,31 .. (4) 7,68+0,34(3) 

I 

Blood glucose mgX 39.14t1.07 - (5) **c 42.13t0887 - (S)**C 40.61t0.92 I (~)"T,c 42.28+0,87(3)*tc 
*T I 

128063+14*33 (5) *T 107.68t9.34 ( 4 ) s ~  125,52+6.56(3)rq Serum iron ug% 102,59+8,62 - (5)s" . .. , ,- - ,, , , .. I 

Figures in  parenthesis indica te  number of animals C a s  cmpared t o  values of control gmup 
**significant a t  1% level  

*significant a t  5% l eve l  only T a s  compared to  before treatment values 
within the  group 



The mean values  1 2 t h ,  2 0 t h  days af ter  treatment 

c o m p a r e d  . w i t h  before treatment  v a l u e s  are presented i n  

table 28. 

The m e a n  PCV, h a e m o g l o b i n ,  t o t a l  erythrocyte count, 

t o t a l  leucocyte  coun t ,  blood glucose and s e r u m  i r o n  

a f t e r  2 0 t h  day  of treatment w e r e  26  2 1 . I S % ,  6-67 + 
3 

0.44 g%, 4.76 + 0.11 m i l l / c m m .  7.68 + 0.34 x 10 /anm, 

4 2 . 2 8  2 0.87 mq% and 1 2 5 . 5 2  + 6.56 ug% respect ive ly .  

There w a s  s i g n i f i c a n t  i m p r o v e m e n t  i n  to t a l  erythrocyte 

count .  

4.4 COMPARATIVE EFFICACY OF DIFFERENT DRUGS 

I n  the buparvaquone treated group 5 o u t  of t h e  

7 the i l e r i a  p o s i t i v e  a n i m a l s  (71.456) c l i n i c a l l y  re- 

covered and observed a l l e v i a t i o n  of c l i n i c a l  s y m p t o m s  

l i k e  s w e l l i n g  of l y r n p h n o d e s ,  pyrexia ,  cough observed 

w i t h i n  t he  period of 3-10 days of pos t  t r e a tmen t .  

Though t w o  a n i m a l s  w e r e  free of parasi taemia on 1 day 

pos t  t rea tment  but  i t  was on ly  on d a y  7 o n w a r d s  a l l  

t h e  a n i m a l s  b e c a m e  n e g a t i v e  f o r  t h e i l e r i a  i n  t h e  

s t a i n e d  blood s m e a r s .  
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