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Phosphamidon is  a b r o a d - s p e c t r u m ,  s y s t e m i c  and c o n t a c t  
o rganophospha te  (0P) i n s e c t i c i d e  be ing  a p p l i e d  
e x t e n s i v e l y  to p r o t e c t  c rops  i n c l u d i n g  f o rages  a g a i n s t  
i n s e c t  p e s t s .  Spray a p p l i c a t i o n  of  250 mL of  0 .02~ 
phosphamidon in 450-500 L w a t e r / h a  is  used to c o n t r o l  
shoot  bugs on sorghum. For c o n t r o l  of  pes t s  o f  ma ize ,  
s p r a y i n g  w i t h  0.1% c o n c e n t r a t i o n  is  advoca ted  (Jha 
1987) .  The b i o l o g i c a l  spec t rum o f  phosphamidon is  not  
j u s t  l i m i t e d  to i n s e c t s  but  i t  has p o t e n t i a l  to induce 
d e l e t e r i o u s  e f f e c t s  in mammals. The w i d e s p r e a d  use o f  
phosphamidon poses h e a l t h  hazards  to domes t i c  an ima ls  
i n c l u d i n g  b u f f a l o e s  exposed by i n g e s t i o n  o f  i n s e c t i c i d e  
sp rayed  c rops  (S ingh  1981; S ingh and Singh 1984; Hatch 
1988) .  Apa r t  f rom s p o r a d i c  cases ,  ep idem ics  o f  0P 
i n s e c t i c i d e  p o i s o n i n g  have been r e p o r t e d  in b u f f a l o e s  
(S ingh  1981) .  There is  p a u c i t y  o f  i n f o r m a t i o n  on 
phosphamidon t o x i c i t y  in the b u f f a l o  in p a r t i c u l a r  w i t h  
rega rds  to i t s  e f f e c t s  f o l l o w i n g  l o n g - t e r m  e x p o s u r e .  
P r e v i o u s  r e p o r t s  have a s c e r t a i n e d  t h a t  s e n s i t i v i t y  o f  
the b u f f a l o  to 0P i n s e c t i c i d e s  v a r i e s  marked l y  f rom 
o t h e r  animal  s p e c i e s  (Vadlamudi  1974; Paul et  a l .  1984; 
Murphy 1986) .  I t  has been emphasised t h a t  t o x i c i t y  da ta  
o f  0P i n s e c t i c i d e s  g e n e r a t e d  in o t h e r  animal  s p e c i e s  may 
not  be u s e f u l  f o r  e x t r a p o l a t i o n  to the b u f f a l o .  The 
s t u d y  r e p o r t e d  here was unde r taken  to i n v e s t i g a t e  the 
t o x i c i t y  o f  phosphamidon and i t s  i n f l u e n c e  on 
e r y t h r o c y t e  a c e t y l c h o l i n e s t e r a s e  (ACHE), b lood  g lucose  
and t o t a l  serum p r o t e i n s  in b u f f a l o  c a l v e s  f o l l o w i n g  
l o n g - t e r m  e x p o s u r e .  

MATERIALS AND METHODS 

Nine male b u f f a l o  c a l v e s  w e i g h i n g  between 70 and 

Send r e p r i n t  r e q u e s t s  to Dr .  J .K .  M a l i k  a t  Depar tment  of  
Pharmaco logy ,  C o l l e g e  o f  V e t e r i n a r y  Sc ience  and Animal 
Husbandry ,  Anand -388001 ,1nd ia  
1 P resen t  a d d r e s s :  Depar tment  o f  Pharmaco logy ,  Bang ladesh 
A g r i c u l t u r a l  U n i v e r s i t y ,  Mymens ingh-2202,  Bang ladesh 

709 



120 kg were used .  The c a l v e s  were c o n s i d e r e d  in goo~ 
h e a l t h ,  as d e t e r m i n e d  by p h y s i c a l  e x a m i n a t i o n  and were 
m a i n t a i n e d  on green f o d d e r  and wheat  s t r a w  and w a t e r  
was p r o v i d e d  ad l i b i t u m .  They were r andom ly  a s s i g n e d  
to 3 g r o u p s  o f  3 a n i m a l s  each .  Croups 2 and 3 r e c e i v e d  
phosphamidon  C0, 0 - d i m e t h y l ~ - ( 2 - c h l o r o - 2 - ( d i e t h y l c a r -  
b a m o y l ) - l - m e t h y l v i n y l )  p h o s p h a t e ,  d i m e c r o n ;  85~ w/w; 
H i n d u s t a n  C i b a - C e i g y  L t d ,  Bombay) in d a i l y  o r a l  doses  
o f  0.25 and 0 .5  mg/kg body w t ,  r e s p e c t i v e l y  f o r  120 
c o n s e c u t i v e  d a y s .  Each day b e f o r e  d r e n c h i n g  the  
r e q u i s i t e  amount o f  phosphamidon  was m ixed  w i t h  50 ml 
o f  t ap  w a t e r .  The a n i m a l s  were we ighed  a t  w e e k l y  
i n t e r v a l s  and the  amount o f  i n s e c t i c i d e  a d m i n i s t e r e d  
was c o r r e c t e d  f o r  the  changes in body w e i g h t .  The 
a n i m a l s  o f  g roup  1 were l e f t  unexposed  to i n s e c t i c i d e  
and s e r v e d  as c o n t r o l s .  A l l  the  c a l v e s  were o b s e r v e d  
c l o s e l y  f o r  any c l i n i c a l  s i g n s  o f  t o x i c o s i s  d u r i n g  the  
e x p o s u r e  and p o s t - e x p o s u r e  p e r i o d s  o f  120 and Iq d a y s ,  
r e s p e c t i v e l y .  B l ood  samples  were c o l l e c t e d  by j u g u l a r  
v e n e p u n c t u r e  a t  w e e k l y  i n t e r v a l s  d u r i n g  the  c o u r s e  o f  
the  s t u d y .  E r y t h r o c y t e  AChE was d e t e r m i n e d  by u s i n g  a 
m o d i f i c a t i o n  o f  method o f  Voss and Sachsse (1970)  as 
s u g g e s t e d  by Moro i  e t  a l .  ( 1 9 7 6 ) .  The l e v e l s  o f  b l o o d  
g l u c o s e  and t o t a l  serum p r o t e i n s  were d e t e r m i n e d  by 
the  methods  o f  F r a n k e l  e t  a l .  (1970)  and Woot ton  
( 1 9 6 q ) ,  r e s p e c t i v e l y .  V a r i o u s  p a r a m e t e r s  were compared 
s t a t i s t i c a l l y  by u s i n g  S t u d e n t ' s  t - t e s t  and the  P 
v a l u e s  < 0 .05  were c o n s i d e r e d  s i g n i f i c a n t .  

RESULTS AND DISCUSSION 

The d a i l y  o r a l  a d m i n i s t r a t i o n  o f  phosphamidon  at  dose 
o f  0 .25  mg/kg body wt f o r  120 c o n s e c u t i v e  days caused 
no a p p a r e n t  t o x i c  s i g n s  in  b u f f a l o  c a l v e s .  The a n i m a l s  
r e c e i v i n g  h i g h e r  dose ( 0 . 5  m g / k g / d )  e x h i b i t e d  m i l d  
i n t e r m i t t e n t  d i a r r h e a  between 35 and 8q days d u r i n g  
the  t r e a t m e n t  p e r i o d .  S ince  c a l v e s  may be exposed to 
phosphamidon  t h r o u g h  i n g e s t i o n  o f  c o n t a m i n a t e d  f o d d e r  
under  n a t u r a l  c i r c u m s t a n c e s  i t  was most  a p p r o p r i a t e  
to a d m i n i s t e r  the  i n s e c t i c i d e  by o r a l  r o u t e .  In 
b u f f a l o  s p e c i e s ,  phosphamidon  in r e p e a t e d  o r a l  doses 
seems to be l e s s  t o x i c  than  m o n o c r o t o p h o s  w h i c h  
p roduced  p a r t i a l  l e t h a l i t y  in male b u f f a l o  c a l v e s  
t r e a t e d  o r a l l y  at  dose o f  0 .5  m g / k g / d  f o r  28 
c o n s e c u t i v e  days (Sandhu and M a l i k  1988) .  

T a b l e  1 p r e s e n t s  the  changes in e r y t h r o c y t e  AChE in 
c o n t r o l  and phosphamidon  t r e a t e d  c a l v e s  d u r i n g  the  
120-d t r e a t m e n t  and the  I q - d  p o s t - t r e a t m e n t  p e r i o d .  
A l t h o u g h  e n z y m a t i c  a c t i v i t y  and o t h e r  b i o c h e m i c a l  
p a r a m e t e r s  were m o n i t o r e d  a t  the  7 -d  i n t e r v a l s  d u r i n g  
the  c o u r s e  o f  the  s t u d y ,  o n l y  a few h i g h l y  r e l e v a n t  
d a t a  p o i n t s  have been i n c l u d e d  in T a b l e s  I and 2. The 
p r e t r e a t m e n t  v a l u e  o f  each g roup  formed the  b a s i s  f o r  
c o m p a r i s o n  w i t h  l e v e l s  measured  a f t e r  phosphamidon  
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e x p o s u r e .  There  a p p e a r e d  to be a d o s e - d e p e n d e n t  
d e p r e s s i o n  in t he  e n z y m a t i c  a c t i v i t y  and max imal  
i n h i b i t i o n  o f  35 and q9~ was o b s e r v e d  on the  7 7 t h  d 
f o l l o w i n g  0 .25  and 0 .5  m g / k g / d  doses  o f  t he  
i n s e c t i c i d e ,  r e s p e c t i v e l y .  On t e r m i n a t i n g  phosphamidon  
a d m i n i s t r a t i o n ,  t he  r e c o v e r y  o f  AChE was r a p i d  and 
a c t i v i t y  c o m p a r a b l e  to  p r e t r e a t m e n t  v a l u e s  was r e c o r d e d  
w i t h i n  7-14 d a y s .  

The d a i l y  o r a l  a d m i n i s t r a t i o n  o f  phosphamidon  e x e r t e d  a 
l e s s  p r o n o u n c e d  e f f e c t  on b l o o d  g l u c o s e  and t o t a l  
serum p r o t e i n s  ( T a b l e  2 ) .  A l t h o u g h  b o t h  doses  p r o d u c e d  
g r a d u a l  i n c r e a s e  in  t h e s e  b i o c h e m i c a l  i n d i c e s  up to 
the  7 0 t h  d ,  s t a t i s t i c a l l y  s i g n i f i c a n t  (P < 0 . 0 5 )  r i s e  
was o b s e r v e d  o n l y  a t  the  h i g h e r  dose o f  p h o s p h a m i d o n .  
Such e f f e c t s  a re  known to f o l l o w  the  a d m i n i s t r a t i o n  o f  
0P i n s e c t i c i d e s  in l a b o r a t o r y  and r u m i n a n t  a n i m a l s  
(Pau l  e t  a l .  1979;  Ra ina  e t  a l .  1990 ) .  The l e v e l s  o f  
b l o o d  g l u c o s e  and t o t a l  serum p r o t e i n s  r e c o v e r e d  to 
c o n t r o l  v a l u e s  by days  112 and 119, r e s p e c t i v e l y .  

I t  i s  o b v i o u s  f rom the  d a t a  p r e s e n t e d  in  T a b l e s  1 and 2 
t h a t  the  i n t e n s i t y  o f  phosphamidon  - i nduced  changes in  
p a r a m e t e r s  measured  was d e c r e a s e d  d u r i n g  the  l a t e r  
phase o f  t he  t r e a t m e n t  p e r i o d .  The r e s u l t s  show t h a t  
f o l l o w i n g  l o w - d o s e  c h r o n i c  e x p o s u r e  b u f ~ l o e s  appear  to  
d e v e l o p  some d e g r e e  o f  t o l e r a n c e  to the  b i o c h e m i c a l  
e f f e c t s  o f  p h o s p h a m i d o n .  
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