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The i n t e r a c t i o n s  os o r g a n o p h o s p h o r u s  p e s t i c i d e s  

r e s u l t i n g  i n  an  i n c r e a s e  os t h e i r  t o x i c i t y  a r e  r e p e a t e d -  

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

q u e s t i o n  m o s t l y  f r o m  t h e  v i e w  os t h e  i n h i b i t i o n  o f  c h o -  

l i n e s t e r a s e  and o t h e r  e s t e r a s e s  /Murphy  1969,  M o e l l e r  

and R i d e r  1 9 6 2 /  o r  f r o m  t h e  v i e w  o f  t h e  p o t e n t i a t i o n  

o f  a c u t e  t o x i c i t i e s  /Du B o i s  and K i n o s h i t a  1 9 6 3 / .  

I n  t h i s  p a p e r  t h e  a t t e n t i o n  was p a i d  t o  t h e  c h a n -  

g e s  os t h e  c o n t e n t  os  two o r g a n o p h o s p h o r u s  p e s t i c i d e s  

o f  low t o x i c i t y  f e n i t r o t h i o n  and  m a l a t h i o n  - and a l s o  

t o  t h e i r  t o x i c  m e t a b o l i t e s -  o x o n e s  i n  t h e  t i s s u e s  os 

P a t s  a f t e r  t h e  i n d i v i d u a l  o r  s i m u l t a n e o u s  a d m i n i s t r a -  

t i o n  os t h e s e  compounds .  Such  an  a p p r o a c h  t o  t h e  s t u d y  

o f  t h i s  p r o b l e m  was f a c i l i t a t e d  by t h e  u s e  os m u l t i -  

d e t e c t i o n a l  a n a l y t i c a l  me thod  o f  h i g h  s e n s i t i v i t y .  

M a t e r i a l s  and M e t h o d s  

W i s t a r  f e m a l e  r a t s  w e i g h i n g  200 g w e r e  u s e d  i n  

t h e s e  e x p e r i m e n t s .  I n s e c t i c i d e s  were  a d m i n i s t e r e d  i n  

w a t e r  e m u l s i o n  w i t h  Tween 80 by means  o f  o r a l  t u b e .  

T h e r e  w e r e  t h r e e  e x p e r i m e n t a l  g r o u p s .  Twoo g r o u p s  

r e c e i v e d  a s i n g l e  d o s e  os 200 mg/kg  b . w .  o f  s  

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

A d d r e s s  f o r  r e p r i n t s :  Dr .  A. H l a d k ~ ,  B r a t i s l a v a ,  
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c o m b i n a t i o n  os s  w i t h  m a l a t h i o n  i n  a s i n g l e  

d o s e  os 200 mg/kg  and 200 mg/kg  b . w . ,  r e s p e c t i v e l y .  

The a n i m a l s  w e r e  s a c r i s  by d e c a p i t a t i o n  i n  

c e r t a i n  t i m e  i n t e r v a l s  s 30 min to  24 h r  a s  t h e  

a d m i n i s t r a t i o n  o f  d r u g s .  Each  s u b g r o u p  c o n s i s t e d  os 4 

r a t s .  B o t h  t h e  s  and m a l a t h i o n  u s e d  were  os 

c h r o m a t o g r a p h i c  p u r i t y .  The a u t h e n t i c  o x o n e s  were  p r e -  

p a r e d  by t h e  o x i d a t i o n  os f e n i t r o t h i o n  and m a l a t h i o n  

w i t h  p e r a c e t i c  a c i d  by t h e  me thod  os P a t c h e t t  and 

B a t c h e l d e r  / 1 9 6 0 / .  The p u r i t y  os t h e  p r e p a r e d  o x o n e s  

was c h e c k e d  by c h r o m a t o g r a p h i c  m e t h o d s .  

The l e v e l  os u n m e t a b o l i z e d  i n s e c t i c i d e s  and t h e i r  

c o r r e s p o n d i n g  o x o n e s  was e s t i m a t e d  i n  t h e  l i v e r ,  mus-  

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

e x t r a c t i o n  w i t h  a s o l u t i o n  o f  b e n z e n e  and a c e t o n e  

/ 2 : 1 /  s  t h e  co lumn  c o n s i s t i n g  os t h e  m i x t u r e  os 
1 S i l o x i d  and t i s s u e  h o m o g e n a t e  i n  a c e t o n e  and b e n z e n e  

/ H l a d k ~  and K o v ~  1 9 7 3 / .  A s  a s i m p l e  p u r i s  

os e x t r a c t s  ~ I l a d k ~  and K o v ~  1 9 7 3 /  t h e  u n m e t a b o l i z e d  

p e s t i c i d e s  were  e s t i m a t e d  by t e c h n i q u e  o f  g a s  c h r o m a -  

t o g r a p h y  and o x o n e s  were  s e m i - q u a n t i t a t i v e l y  d e t e r m i -  

ned  by t h i n - l a y e r  c h r o m a t o g r a p h y .  

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

d e t e r m i n a t i o n : G a s  C h r o m a t o g r a p h  F r a c t o v a p  D / C a r l o  

E r b a /  e q u i p p e d  w i t h  a p a r a l l e l  f l a m e  t h e r m i o n i c  d e -  

t e c t o r .  G l a s s  co lumn / 1 6 0  cm x 0 . 3  c m / p a c k e d  w i t h  

5% 0V 1 / w / w /  on Anakrom ABS 7 0 / 8 0  mesh .  The t e m p e r a -  

t u r e  o f  t h e  column was 195~ and t h a t  o f  d e t e c t o r  was 

210~ Gas s  c a r r i e r  g a s  N 2 15 m l / m i n ,  H 2 45 m l / m i n  

and  a i r  410 m l / m i n .  T h i o m e t o n  was u s e d  a s  i n t e r n a l  
§ 

s t a n d a r d .  The y i e l d  os t h i s  method  was 9 0 . 6  - 8~ t h e  

m i n i m a l  d e t e c t a b l e  q u a n t i t y  was 0 . 0 2 5  n g .  

The o x o n e s  w e r e  e s t i m a t e d  s e m i q u a n t i t a t i v e l y  

I s i l o x i d  i s  p r e c i p i t a t e d  a c t i v e  s i l i c o n  d i o x i d  / T o n a s o ,  

N e w  C z e c h o s l o v a k i a /  
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by t h i n - l a y e r  c h r o m a t o g r a p h y  on s i l i c a  g e l  w i t h  t h e  

u s e  os  e n z y m a t i c  d e t e c t i o n / A c k e r m a n n  e t .  a l .  1 9 6 9 / .  The 

a v e r a g e  y i e l d  was 83%, t h e  m i n i m a l  d e t e c t a b l e  q u a n t i t y  

was  0 . 5  ng os  o x o n e s .  

R e s u l t s  and D i s c u s s i o n  

The  l e v e l s  o f  f e n i t r o t h i o n  on t h e  l i v e r ,  b l o o d  

and m u s c l e  a f t e r  t h e  a d m i n i s t r a t i o n  os  s  

and a c o m b i n a t i o n  o f  s  and m a l a t h i o n  a r e  

p r e s e n t e d  i n  F i g .  1 - 3 .  The l e v e l  o f  f e n i t r o t h i o n  i n  

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

I n  t h e  b l o o d  and m u s c l e  an i n c r e a s e  o f  f e n i t r o t h i o n  

was  o b s e r v e d  w i t h  a maximum a t  12 h r  a f t e r  t h e  a d m i -  

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

l e v e l .  A f t e r  24  h r  t h e  d i f f e r e n c e s  i n  a l l  g r o u p s  o f  

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

An e x p o n e n t i a l  d e c r e a s e  o f  f e n i t r o o x o n e  l e v e l  

/ F i g . 4 - 6 /  a f t e r  t h e  a d m i n i s t r a t i o n  o f  f e n i t r o t h i o n  

was  f o u n d  i n  a l l  c a s e s .  A f t e r  t h e  a d m i n i s t r a t i o n  o f  

t h e  m i x t u r e  o f  f e n i t r o t h i o n  and m a l a t h i o n  a s h i f t  o f  

t h e  maximum l e v e l  t o  t h e  l a t e r  t i m e  i n t e r v a l s  was 

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

c a n t  i n c r e a s e  o f  f e n i t r o o x o n e  l e v e l  o c c u r r e d .  

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

a d m i n i s t r a t i o n  o f  a c o m b i n a t i o n  o f  f e n i t r o t h i o n  and 

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

t i v e  m e t a b o l i t e  i n  t h e  t i s s u e s  and t h i s  f i n d i n g  was 

m o s t l y  r e m a r k a b l e  i n  m u s c l e s .  H o w e v e r ,  i n  t h e  e x p e r i -  

m e n t s  o f  Du B o i s  and K i n o s h i t a  / 1 9 6 3 /  on t h e  i n c r e a s e  

os  a c u t e  t o x i c i t y  o f  f e n i t r o t h i o n  i n  a c o m b i n a t i o n  

w i t h  m a l a t h i o n  no s i n g s  o f  a p o t e n t i a t i n g  a f f e c t  w e r e  

f o u n d .  

M a l a t h i o n  was f o u n d  i n  t h e  t i s s u e s  u n t i l  t h e  

30 s t  m i n u t e  a f t e r  i t s  a d m i n i s t r a t i o n  / F i g .  7 / .  The  

d i f f e r e n c e s  i n  t h e  m a l a t h i o n  l e v e l  i n  t h e  l i v e r  and 

m u s c l e s  f o l l o w i n g  t h e  i n d i v i d u a l  and c o m b i n e d  a d m i n i s t r a -  
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tion were  s t a t i s t i c a l l y  s i g n i f i c a n t .  I n  t h e s e  s a m p l e s  

no m a l a o x o n e  was d e t e c t e d ,  

6,o- 

5 , 0  �84 
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I . u  

z 40- 

~o 

x 

7,0- 

LIVER 

rqll II 
BLOOD MUSCLE 

Fig, 7. The content of malathion in liver, blood and 

muscles of rats 30 min afte~ tfle ad~ainistration of 

200 mg/k~ malathion and of a combination of fenitrothion 

/200 mg/k~/ and malathion /200 mg/k~/. 

Malathion ~ ; malathion and fenitrothion I �9 

A r a p i d  d e c r e a s e  o f  s  c o n t e n t  i s  i n  

a c c o r d a n c e  w i t h  d a t a  r e p o r t e d  by Miyamoto  e t  a l .  

/ 1 9 6 3 ,  1 9 6 4 / .  Also  t h e  r a p i d  d e s t r u c t i o n  os m a l a t h i o n  

i n  w a t e r  s o l u b l e  m e ~ a b o l i t e s  and a low s t a b i l i t y  o f  

m a l a o x o n e  i n  laam,nal ia  / ~ a r c h  e t  a l .  i 9 5 6 ,  O ' B r i e n  1957,  

M e t c a l f  and March 1 9 5 3 /  a r e  i n  c o r r e s p o n d e n c e  to  our  

d a t a ~  

On t h e  b a s i s  o f  t h e s e  d a t a  i t  c a n n o t  be c o n c l u -  

d e t  t h a t  t h e r e  i s  a p o t e n t i a t i o n  o f  t h e  t o x i c i t y  o f  

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

f e n i t r o o x o n e  l e v e l s  i n  t h e  t i s s u e s  e g a ~ i n e d  makes  s u c h  

and explanation possible~ 
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