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P e s t i c i d e s  p a r t i c u l a r l y  those  of  the  o r g a n o p h o s p h o r u s  g roup  are  
e x t e n s i v e l y  used fo r  a g r i c u l t u r a l  and v a r i o u s  o t h e r  pu rposes  t h r o u g h -  
ou t  the  w o r l d .  H o w e v e r ,  t he  i n d i s c r i m i n a t e  use of  t hese  c h e m i c a l s  
have  o f t e n  r e s u l t e d  in s e v e r a l  i n c i d e n c e s  of h u m a n  i n t o x i c a t i o n  
( N a m b a  1971) .  R e c e n t  e x p e r i m e n t a l  da ta  f u r t h e r  i n d i c a t e  t h a t  
the  t o x i c  e f f e c t s  of  human  e x p o s u r e  may  s u b s e q u e n t l y  be i n f l u e n c e d  
by t h e i r  e x i s t i n g  n u t r i t i o n a l  s ta tus  ( C h a k r a v a r t y  and Ghosh 1980) .  
This aspec t  of p e s t i c i d e  t o x i c i t y  is of g r e a t  i m p o r t a n c e  p a r t i c u l a r l y  
in the  d e v e l o p i n g  c o u n t r i e s  w h e r e  p r o t e i n  m a l n u t r i t i o n  is a m a j o r  
pub l i c  h e a l t h  p r o b l e m  and use of p e s t i c i d e s  fo r  v a r i o u s  purposes  
is a lso c o m m o n .  The t o x i c i t y  of any drug or c h e m i c a l ,  depends  
to a l a rge  e x t e n t  on the  p rocess  of d e t o x i f i c a t i o n  of  the  c o m p o u n d  
in the  b o d y ,  w h i c h  is aga in  i n t e r d e p e n d e n t  on the n u t r i t i o n a l  s t a tus .  

L i v e r  is the  o rgan  w h i c h  t a k e s  one of the  most  i m p o r t a n t  ro les  
in the  d e t o x i f y i n g  f u n c t i o n s  of t he  body  ( C h a t t e r j e e  1975) .  The 
l i v e r  m i c r o s o m a l  d rug  m e t a b o l i s i n g  e n z y m e s ,  r e s p o n s i b l e  f o r  the  
m e t a b o l i s m  of  a v a r i e t y  of  e n d o g e n o u s  and e x o g e n o u s  subs tances  
( C o n n e y  1967)  a re  a lso k n o w n  as m i x e d  f u n c t i o n  o x i d a s e  sys tem 
( M F O ) .  In a n i m a l s ,  a n u m b e r  of  agen ts  a f fec ,  t the  m i c r o s o m a l  drug 
m e t a b o l i s m  e i t h e r  by i n d u c t i o n  or i n h i b i t i o n  of t hese  e n z y m e s .  
E x p o s u r e  to e n v i r o n m e n t a l  c h e m i c a l s  ( G o o d m a n  and G i l m a n  1975)  
and i n s e c t i c i d e s  ( W a g s t a f f  and S t r e e t  1971)  i nduced  h e p a t i c  m i c r o -  
soma l  MFO sys tem in a n i m a l s  and man .  

N u t r i t i o n a l  s ta tus ,  s t a r v a t i o n  and s t ress have  i m p o r t a n t  e f f e c t s  
on the  a c t i v i t y  of t he  d rug  m e t a b o l i s i n g  e n z y m e s  ( K a t o  e t  al 1962) .  
The d i e t a r y  c o m p o s i t i o n  of  p r o t e i n  q u a l i t y  ( M i r a n d a  and Webb 1973)  
and v a r i o u s  m i c r o n u t r i e n t s  l i ke  v i t a m i n s  have  been r e p o r t e d  to 
a f f e c t  the  m e t a b o l i s m  o f  f o r e i g n  c o m p o u n d s  ( C a m p b e l l  and Hayes  
1 974). 

Since a n i l i n e  h y d r o x y l a s e  and am i n o p y r i n e  N - d e m e t h y l a s e  are  
t w o  i m p o r t a n t  e n z y m e s  of t he  MFO s y s t e m ,  w h i c h  a re  e s s e n t i a l l y  
i n v o l v e d  in the  m e t a b o l i s m  of  many  f o r e i g n  c o m p o u n d s ,  a c t i v i t i e s  
of t hese  t w o  e n z y m e s  have  been e s t i m a t e d  in the  p l ' esen t  s t udy ,  
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a f t e r  the  a d m i n i s t r a t i o n  of  t h r e e  mos t  c o m m o n l y  used o r g a n o p h o s -  
pho rus  p e s t i c i d e s  v i z .  p a r a t h i o n  ( 0 ,  O - d i e t h y l -  O - p a r a n i t r  o p h e n y l  
t h i o p h o s p h a t e )  , m a l a t h i o n  ( O , O - d i m e t h y l - S - 1 , 2 - d i c a r b o e t h o x y )  e t h y l  
p h o s p h o r o d i t h i o a t e )  and p h o s a l o n e  ( O , O - d i e t h y I - S - ( 6 - c h l o r o l ,  3 ben -  
z o x a z o l - 2 ( 3  H ) - o n y l m  e t h y l  p h o s p h o r o d i t h i o a t e ) .  The p e s t i c i d e s  w e r e  
fed  to  ra ts  m a i n t a i n e d  on n o r m a l  and p r o t e i n  d e p r i v e d  d i e t s  (o f  
v a r i o u s  g rades )  f o r  a p e r i o d  of  t h r e e  w e e k s ,  s u b s e q u e n t  to  w h i c h  
s t u d i e s  w e r e  c a r r i e d  ou t .  

M A T E R I A L S  AND METHODS 

The e x p e r i m e n t s  w e r e  p e r f o r m e d  upon a d u l t  m a l e  a l b i n o  ra t s  of 
C h a r l e s  F o s t e r  s t r a i n  w e i g h i n g  a p p r o x i m a t e l y  100-1 20 gms.  They  
w e r e  k e p t  u n d e r  c o n t r o l l e d  l i g h t i n g  of  12 hrs da r k  and 12 hrs l i g h t  
a t  a t e m p e r a t u r e  of  2 6 + 2 ~  The ra t s  w e r e  d i v i d e d  i n t o  t h r e e  
d i e t a r y  g r o u p s  of  90 e a c h .  They  w e r e  m a i n t a i n e d  o n  i s o e n e r g e t i c  
d i e t s  c o n t a i n i n g  16 %, b % and 3% case in  p r o t e i n  r e s p e c t i v e l y ,  f o r  
) c o n s e c u t i v e  w e e k s .  The 16 % p r o t e i n  d i e t  was t a k e n  as the  c o n t r o l  
( R a m e s h ,  1980) .  T h e - c o n t r o l  d i e t  was p r e p a r e d  by s l i g h t l y  m o d i f y i n g  
t he  c o m p o s i t i o n  p r o p o s e d  by K a i a m e g h a m  el: a l  (1981)  and c o n t a i n e d  
C a s e i n - 2 0  ,%, A m y l u m - 5 9  %, G l u c o s e - 1 0  %, G r o u n d n u t  Oi ] -6  %, Sa l t  
M i x t u r e - 4  %, V i t a m i n  M i x t u r e - 0 . 7  %̀ and C e l l u l o s e - 0 . 3  %. P r o t e i n  
c o n t e n t  of  case in  was 80 %. V i t a m i n s  w e r e  a d d e d  as pe r  t he  r e q u i r e -  
m e n t s  s p e c i f i e d  by t h e  C o m m i t t e e  of  t h e  N a t i o n a l  A c a d e m y  of  

S c i e n c e s  (1 962)  and sa l t  m i x t u r e  was p r e p a r e d  a c c o r d i n g  to  t he  
c o m p o s i t i o n  of  Wesson sa l t  m i x t u r e  (Wesson 1932) .  The 6`% and 
3 % p r o t e i n  d i e t s  w e r e  k e p t  i s o c a l o r i c  c o m p a r e d  to  t h e  16 % d i e t ,  
by r e p l a c i n g  c a s e i n  w i t h  an e q u i v a l e n t  a m o u n t  of  a m y l u m .  Food  
and w a t e r  w e r e  g i v e n  ad l i b i l : , , m .  Food  i n t a k e  was c a l c u l a t e d  on 
t he  basis of  d i f f e r e n c e  of  w e i g h t  e v e r y  24 hours  and a l l  a n i m a l s  
w e r e  w e i g h e d  w e e k l y .  

A t  t he  b e g i n n i n g  of  t he  t r e a t m e n t ,  each  m a j o r  g r o u p  was f u r t h e r  
s u b - d i v i d e d  i n t o  f i v e  i n d i v i d u a l  s u b - g r o u p s ,  f o r  each  p e s t i c i d e  t r e a t -  
m e n t ,  w i t h  a t  l e a s t  6 r a t s  in each  g r o u p .  A l l  t he  t h r e e  p e s t i c i d e s  
u n d e r  s t u d y ,  w e r e  o r a l l y  f o r c e  fed  p e t  os by us ing a s t a n d a r d  f e e d i n g  
n e e d l e ,  d a i l y  a t  10.00 hrs f o r  a p e r i o d  of  21 c o n s e e u t i v e  days .  
The doses used a re  g i v e n  in T a b l e - 1 .  The doses w e r e  s e l e c t e d  on 
t he  basis of  n o - e f f e c t  l e v e l s  o f  t hese  p e s t i c i d e s  in r a t s  ( L e h m a n  
1965 ;  WHO 1982 ;  F A D / W H O  1 9 7 3 b ) .  

T a b l e  1. D o s e s ' o f  p e s t i c i d e  t r e a t m e n t  

D i e t  f o r  Sub P a r a t h i o n  M a l a t h i o n  P h o s a l o n e  
3 w e e k s  G roups  p g / k g  b . w t  m g / k g  b . w t  m g / k g  b . w t  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

For  a l l  r a t s  h a v -  I N i l  N i l  N i l  
ing 16 `%, 6 % or II 50 5 1 .25  
3% p r o t e i n  in I l l  180 50 5.0 
t h e i r  d i e t  IV 1 50 250 12 .5  

V 200 500 60.0 
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At t h e  e n d  of  t h e  t r e a t m e n t ,  t h e  r a t s  w e r e  s a c r i f i c e d  by i n s t a n t  

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

r e m o v a l  o f  a l l  a d h e r i n g  t i s s u e s  and  b l o t t i n g  on a f i l t e r  p a p e r  t h e y  
w e r e  w e i g h e d  f r e s h  and p l a c e d  on w a t c h  g l a s s e s  in c r u s h e d  i ce .  M i c r o -  
s o m a l  f r a c t i o n s  w e r e  p r e p a r e d  by s l i g h t l y  m o d i f y i n g  t h e  m e t h o d  o f  

K a t e  and G i l l e t t e  ( 1 9 6 5 ) .  A p o r t i o n  o f  l i v e r  f r o m  e a c h  r a t  was  h o m o -  

g e n i s e d  in i c e - c o l d  1.1 5.*~ K C L  (pH 7 .5 ) .  The  10 ~ h o m o g e n a t e  was  

s u c c e s s i v e l y  c e n t r i f u g e d  in c o l d  a t  3000 x g f o r  10 m i n u t e s ,  20 ,000 
x g f o r  I h o u r  and f i n a l l y  a t  1 0 5 , 0 0 0  x g f o r  1 h o u r .  The  s o l u b l e  f r a c -  

t i o n  was  d e c a n t e d  and  the  m i e r o s o m a l  p e l l e t  was  suspended in i c e - c o l d  

1.1 5% K C L  and was  used as t he  e n z y m e  s o u r c e .  A n i l i n e  h y d r o x y l a s e  
and a m i n o p y r i n e  N - d e m e t h y l a s e  a c t i v i t i e s  w e r e  e s t i m a t e d  by t he  

m e t h o d  o f  l s h i d a t e  e t  a l  (1 978) ,  a s l i g h t l y  m o d i f i e d  m e t h o d  o f  I m a i  
e t  a l  ( 1 9 6 6 )  and  K a t o  and G i l l e t t e  ( 1 9 6 5 ) .  The  f i n a l  r e a c t i o n  f o r  a m i n o -  
p y r i n e  ~ N - d e m e t h y l a s e  was c o m p l e t e d  by a d d i n g  Nash  r e a g e n t  ( N a s h  

1 9 5 3 ) .  M i c r o s o m a ]  p r o t e i n  was  e s t i m a t e d  by t he  m e t h o d  o f  L o w r y  
e t  a l  ( 1951 ) .  S t a t i s t i c a l  a n a l y s i s  was  d o n e  by t a k i n g  ' n '  as 4,  to  m a i n t a i n  

u n i f o r m i t y  o f  d a t a .  S t u d e n t ' s  ' t '  t e s t  and  a n a l y s i s  o f  v a r i a n c e  ( A N O V A )  

w e r e  a p p l i e d ,  and  P < 0 . 0 5  was  t a k e n  to  be s i g n i f i c a n t .  I n t e r g r o u p  

c o m p a r i s o n s  a t  e a c h  dose  l e v e l  w e r e  a l so  d o n e  by c a l c u l a t i n g  t he  
c r i t i c a l  d i f f e r e n c e .  

R E S U L T S  A N D  D I S C U S S I O N  

T h e  r a t s  m a i n t a i n e d  on t h e  6 ~ a n d  3% p r o t e i n  d i e t s  ad  l i b i t u m  s h o w e d  

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

8 3 . 3 3 .  ~-' and  71 .25% o f  t h e  c o n t r o l  i n t a k e ,  r e s p e c t i v e l y .  

P a r a t h i o n ,  m a l a t h i o n  a n d  p h o s a l o n e  on d a i l y  a d m i n i s t r a t i o n  f o r  21 

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

a n i l i n e  h y d r o x y l a s e  a (~ t iv i t y  b o t h  in n o r m a l  a s  w e l l  as  p r o t e i n  d e p r i v e d  

r a t s  as  s e e n  f r o m  T a b l e  - 2. T h e  i n h i b i t i o n ,  h o w e v e r ,  w a s  m o r e  m a r k e d  

in t h e  l o w  p r o t e i n  g r o u p s  w h e r e  s i g n i f i c a n t  P v a l u e s  w e r e  o b s e r v e d  

e v e n  a t  t h e  l o w  d o s e s  of  t r e a t m e n t .  P r o t e i n  d e p r i v a t i o n  i t s e l f  c a u s e d  

s i g n i f i c a n t  r e d u c t i o n s  in t h e  e n z y m e  a c t i v i t i e s  b o t h  a t  6,% a n d  3,% 

l e v e l s .  A N O V A  a n a l y s i s  s h o w s  s i g n i f i c a n t  c o n t r i b u t i o n  by d i f f e r e n t  

d o s e s  (D) of  p a r a t h i o n  F ( 4 , 4 5 )  = 20.(~3, P < 0 . 0 5 ,  m a l a t h i o n  F ( 4 , 45 )  

= 20.00 P < 0 . 0 5 ,  and  p h o s a l o n e  F (/4,45) = 1 8 . 8 0 ,  P < 0 . 0 5  and t he  d i e t a r y  

p r o t e i n  l e v e l s  ( D P L )  f o r  p a r a t h i o n  F (2,/45) = 2 8 . 4 4 ,  P < 0 . 0 5 ,  m a l a t h i o n  

F (2,/45) = & f t .00 ,  P < 0 . 0 5  and  p h o s a l o n e  F ( 2 , 4 5 )  = 3 8 . 0 0 ,  P<  0 . 0 5  in 

b r i n g i n g  a b o u t  t he  i n h i b i t i o n  in t h e  e n z y m e  a c t i v i t y .  The  D x D P L  

i n t e r a c t i o n  f o r  p a r a t h i o n  F ( 8 , 4 5 )  = 0./47, P>  0 . 0 5 ,  m a l a t h i o n  F (8,/45) 
= 1 . 0 0 ,  P > 0 . 0 5  and p h o s a l o n e  F ( 8 ,45 )  = 0 . 1 6 ,  P > 0 . 0 5  has no s y n e r g i s t i c  
e f f e c t  on t h e  e n z y m e  a c t i v i t y .  I n t e r g r o u p  c o m p a r i s o n s  a t  e a c h  dose  
l e v e l  o f  p a r a t h i o n ,  m a l a t h i o n  and  p h o s a l o n e  s h o w  n o n - s i g n i f i c a n t  c r i t i c a l  

d i f f e r e n c e s  b e t w e e n  6 %̀ and 3`% p r o t e i n  f e d  g r o u p s  bu t  s i g n i f i c a n t  

d i f f e r e n c e s  b e t w e e n  t he  m e a n s  o f  t he  16 .% and 6 ,~" g r o u p s ,  a t  a l l  

t he  doses  a d m i n i s t e r e d .  

Sub a c u t e  a d m i n i s t r a t i o n  of  t h e s e  p e s t i c i d e s  s h o w e d  s i g n i f i c a n t  r e -  

d u c t i o n s  in t h e  h e p a t i c  m i c r o s o m a l  a m i n o p y r i n e  N - d e m e t h y l a s e  a c t i -  

v i t i e s  as seen  f r o m  T a b l e  - 3. P r o t e i n  d e f i c i e n c y  c a u s e d  d e c r e a s e s  
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in t he  e n z y m e  a c t i v i t i e s ~  t he  change  be ing  s i g n i f i c a n t  bo th  a t  
the  6 ~ and 3~ p r o t e i n  l e v e l s .  The e n z y m a t i c  i n h i b i t i o n  i n d u c e d  
on p e s t i c i d e s  a d m i n i s t r a t i o n  was m o r e  m a r k e d  in t h e  p r o t e i n  d e p r i v e d  
ra ts  t han  in the  n o r m a l  p r o t e i n  fed ra t s .  A N O V A  shows t h a t  the  
d i f f e r e n t  doses (D) o f  p a r a t h i o n  F~ (49/45) = 12.11~ P < 0 . 0 5 ,  m a l a t h i o n  
F (4,45,)...= 7 .10 ,  P < 0 .05  and p h o s a l o n e  F (4 ,45)  = 14.558, P < 0 . 0 5  
and the  d i e t a r y  p r o t e i n  l e v e l s  ( D P L )  fo r  p a r a t h i o n  F (2~455) = 54.53~ 
P <0.055, m a l a t h i o n  F (2,45)  = 39.4/4, P <0.055 and p h o s a l o n e  F (2~455) 
= 25.76~ P < 0.0 5 a l l  c o n t r i b u t e  s i g n i f i c a n t l y  to b r i n g  abou t  the 
c h a n g e  in the  d e m e t h y l a s e  a c t i v i t y .  The ~D x DPL i n t e r a c t i o n  h o w -  
ever~ has no s y n e r g i s t i c  e f f e c t  f o r  p a r a t h i o n  F(8~45) = 0.67~ P > 
0.0 5, m a l a t h i o n  F (B,45) = 0.1 8, P > 0.[3 5 and p h o s a l o n e  F (8,/4 5) 
= [3.67~ P >[3.0 5. I n t e r g r o u p  c o m p a r i s o n s  at  each  dose l e v e l  of p e s t i c i -  
des show s i g n i f i c a n t  c r i t i c a l  d i f f e r e n c e s  at  a l l  the  doses b e t w e e n  
16 ,~ and 6 ,o~ p r o t e i n  gro'ups bu t  no t  b e t w e e n  6 % and 3,~.' d i e t a r y  
g roups .  

"From the  fo - rego ing  r e s u l t s  i t  is seen t h a t  p r o t e i n  d e p r i v a t i o n  fo r  
a p e r i o d  of  3 w e e k s  caused  a d e c r e a s e  in t he  m i c r o s o m a l  a n i l i n e  
h y d r o x y l a s e  and a m i n o p y r i n e  N - d e m e t h y l a s e  a c t i v i t i e s  w h i c h  w e r e  
s i g n i f i c a n t  b o t h  at  t he  g roups  r e c e i v i n g  6 ,% as w e l l  as 2; % p r o t e i n  
in t h e i r  d i e t .  P r e v i o u s  r e p o r t s  ( C a m p b e l l  and Hayes  197/4) have  
a lso c l e a r l y  d e m o n s t r a t e d  d e c r e a s e d  m i c r o s o m a l  M F O  a c t i v i t y  
in c o n d i t i o n s  of  m a l n u t r i t i o n  ( K a t o  el; a l  1962 ) .  The r o l e  of p r o t e i n  
in r e g u l a t i n g  the  m i c r o s o m a ]  e n z y m e  s ta t~s  and d e t e r m i n i n g  the  
t o x i c i t y  of  f o r e i g n  c o m p o u n d s  has a lso been  shown  by M i r a n d a  
and Webb (1 973) .  

S u b - a c u t e  a d m i n i s t r a t i o n  of p a r a t h i o n ~  m a l a t h i o n  and p h o s a l o n e  
caused  i n h i b i t i o n  of m i c r 0 s o m a l  a n i l i n e  h y d r o x y l a s e  and a m i n o p y r i n e  
d e m e t h y l a s e  a c t i v i t i e s  bo th  in t he  g roups  r e c e i v i n g  n o r m a l  as we l l  
as l ow  p r o t e i n  l e v e l s  in t h e i r  d i e t s .  E x p o s u r e  to p e s t i c i d e s  have  
been r e p o r t e d  to a l t e r  MFO s y s t e m  as w e l l .  H a l o g e n a t e d  h y d r o c a r b o n  
i n s e c t i c i d e s  on the  o t h e r  hand are  r e p o r t e d  to  i n d u c e  m i c r o s o m a l  
e n z y m e  a c t i v i t y  ( H o f f m a n  and A n d e r s o n  1970) .  The w o r k  of Welch 
e t  a l  (1967)  i n d i c a t e d  t h a t  t h e s e  h y d r o c a r b o n s  can e i t h e r  s t i m u l a t e  
or i n h i b i t  m i c r o s o m a l  t e s t o s t e r o n e  h y d r o x y l a t i o n  d e p e n d i n g  upon 
w h e t h e r  t he  a g e n t s  a re  g i v e n  c h r o n i c a l l y  or a c u t e l y .  

V e r y  l i t t l e  i n f o r m a t i o n  is a v a i l a b l e  r e l a t i n g  to the  e f f e c t s  of the  
c h o l i n e s t e r a s e - i n h i b i t i n g  c lass of  i n s e c t i c i d e s  on the  MFO s y s t e m  
and t h a t  t o o  in m a l n u t r i t i o n .  H o w e v e r ~  P a w a r  and M a k h i i a  (1 97 55) 
r e p o r t e d  an i n c r e a s e  in d e m e t [ ~ y l a s e  and h y d r o x y l a s e  a c t i v i t y  on 
m a l a t h i o n  t r e a t m e n t  in ra ts .  Th is  f i n d i n g  is h o w e v e r ~  no t  in s u p p o r t  
of t he  p r e s e n t  o b s e r v a t i o n s ~  w h e r e  a d e c r e a s e  in  e n z y m e  a c t i v i t i e s  
w e r e  n o t e d .  These  r e s u l t s  a re  in a c c o r d a n c e  w i t h  the  f i n d i n g s  
of  M a c D o n a l d  e t  a i  (1970)  who  f ound  0 - and N - d e m e t h y t a s e  a c t i -  
v i t y  to be d i m i n i s h e d  by p a r a t h i o n .  S t e v e n s  e t  a l  (1972)  a lso  r e p o r t e d  
p a r a t h i o n ~  m a l a t h i o n ,  d i s u l f o t o n  and c a r b a r y ]  to  be p o t e n t  i n h i b i -  
t o t s  of  t he  in v i t r o  m e t a b o l i s m  of  e t h y l m o r p h i n e  and a n i l i n e  in 
the  m ouse.  

I t  m a y  be s u g g e s t e d  t h a t  p r o b a b l y  a c o m p e t i t i o n  e x i s t s  b e t w e e n  
the  i n s e c t i c i d e s  and m i c r o s o m a l  s u b s t r a t e s  used in the  s t u d y .  The 
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e x i s t e n c e  of  a c o m p e t i t i o n  is s u p p o r t e d  by the  f i n d i n g  t h a t  i nc reases  
in p e s t i c i d e  doses lead  to g r e a t e r  i n h i b i t i o n  of the  s u b s t r a t e  m e t a b o -  
l i sm.  S tevens  el: a l  (1 972) even  s t a t e d  t h a t  the  i n s e c t i c i d e s  may  
be f u n c t i o n i n g  as a l t e r n a t i v e  s u b s t r a t e s  s ince  L y k k e n  and Cas ida 
(1969)  have  shown t h a t  many  of t h e m  are m e t a b o l i z e d  by m i c r o s o m a l  
e n z y m e s .  Since~ i nc reased  l i p i d  p e r o x i d a t i o n  resu l t s  in d i m i n i s h e d  
e n z y m e  a c t i v i t i e s  (Wi l ls  1971)  i t  - m a y  also be assumed t h a t  these 
p e s t i c i d e s  may  be e n h a n c i n g  l i p id  p e r o x i d a t i o n 7  mo re  so in p r o t e i n  
d e p r i v e d  c o n d i t i o n s  t h e r e b y  r e s u l t i n g  in i n c r e a s e d  i n h i b i t i o n  of  the  
e n z y m e  a c t i v i t i e s .  

Hence~ f r o m  these  s tud ies  i t  may  be i n d i c a t e d  t h a t  the  c h o l i n e s t e r a s e  
i n h i b i t i n g  i n s e c t i c i d e s  pa ra th ion~  m a l a t h i o n  and phosa lone  can a l t e r  
in v i i : re  r a t e s  of  m i c r o s o m a l  d rug  m e t a b o l i s m ,  m o r e  so in p r o t e i n  
d e p r i v e d  ra ts  than  in n o r m a l  ones a n d  is p r o b a b l y  r espons ib l e  fo r  
t h e i r  i n c r e a s e d  t o x i c i t y  in p r o t e i n  m a l n o u r i s h e d  c o n d i t i o n s .  A u g m e n -  
ted  h e p a t i c  s u s c e p t i b i l i t y  to p e s t i c i d e  t o x i c i t y  under  p r o t e i n  d e p r i v e d  
condi t ior~s ' has been p r e v i o u s l y  r e p o r t e d  f r o m  th is  l a b o r a t o r y  (Bu lusu 
and C h a k r a v a r t y  1 98b, a~ Bulusu and C h a k r a v a r t y  1 98L~ b). A l t e r e d  
drug m e t a b o l i s m  w i t h  r e s p e c t  to  g l u c u r o n i d a s e  a c t i v i t y  on r e p e a t e d  
p e s t i c i d e  e x p o s u r e  has also been r e p o r t e d  f r o m  th is  l a b o r a t o r y  (Bu lusu 
and C h a k r a v a r t y  1986) .  T h e r e f o r e ~  i t  may  be c o n c l u d e d  t h a t  peop le  
s u s t a i n i n g  on n u t r i t i o n a l l y  i n a d e q u a t e  d ie ts  may  be mo re  p rone  to 
the  t o x i c  e f f e c t s  of  these  p e s t i c i d e s  as c o m p a r e d  to  those  hav i ng  
n u t r i t i o n a l  a d e q u a c y .  

A c k n o w l e d g m e n t s .  We g r a t e f u l l y  a c k n o w l e d g e  t he  ass i s tance  r e n d e r e d  
by Ind ian  C o u n c i l  of  M e d i c a l  Research~ as per  s a n c t i o n  No t 5 / 9 / 5 / 7 9 /  
RB(P t )  dr.  0 3 . 0 8 . 1 9 8 3 .  
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