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Numerous investigations during past several years 
have demonstrated that organochlorine pesticides have 
the ability to induce synthesis os hepatic microsomal 
enzymes. However, only some os these studies have been 
done with regard to the levels os pesticides that are 
encountered in the environment /Kinoshita et al. 1966, 
S t r e e t  e t  a l .  1966,  G i l l e t t  e t  a l .  1 9 6 8 / .  

In  l i g h t  o f  t h e s e  i n v e s t i g a t i o n s  i t  was i n t e r e s -  
t i n g  to  s t u d y  t h e  r e l a t i o n s h i p  be tween  dose s  o f  i n d u -  
c i n g  a g e n t s  and t h e  r a t e  and e x t e n t  o f  enzyme i n d u c -  
t i o n .  O b s e r v a t i o n s  d e s c r i b e d  p r e v i o u s l y  /Krampl  1974 /  
showed t h a t  enzyme i n d u c t i o n  had r e a c h e d  maximum 
w i t h i n  t h e  f i r s t  two weeks o f  t h r e e - m o n t h s  o r a l  admi-  
n i s t r a t i o n  w i t h  a l d r i n ,  d i e l d r i n  and h e p t a c h l o r .  The 
p r e s e n t  i n v e s t i g a t i o n  was u n d e r t a k e n  to  d e t e r m i n e  t h e  
e x t e n t  o f  enzyme i n d u c t i o n  in  d e p e n d e n c e  on m a g n i t u d e  
dose  o f  a l d r i n  and d i e l d r i n ,  c y c l o d i e n e  p e s t i c i d e s .  

M a t e r i a l s  and Methods 

Male W i s t a r  r a t s ,  120-150 g m a i n t a i n e d  on L a r s e n  
d i e t  were  used  in  t h e s e  e x p e r i m e n t s  and were  f a s t e d  
o v e r n i g h t  p r i o r  t o  k i l l i n g .  

E x p e r i m e n t a l  a n i m a l s  r e c e i v e d  d a i l y  0 . 0 5 ,  0 . 2 5 ,  
1 .25  and 2 . 5 0  mg/kg body w e i g h t  o f  a l d r i n  and d i e l -  
d r i n  / p u r e  g r a d e /  f o r  a p e r i o d  t h i r t e e n  d a y s .  Dose 
were  a d m i n i s t e r e d  i n  pu re  v e g e t a b l e  o i l  by means o f  
o r a l  t u b e .  C o n t r o l  a n i m a l s  r e c e i v e d  o n l y  o i l .  Each 
g r o u p  c o n s i s t e d  o f  6 a n i m a l s .  

Both  e x p e r i m e n t a l  and c o n t r o l  a n i m a l s  were  
s a c r i f i c e d  by d e c a p i t a t i o n  on t h e  f o u r t e e n t h  d a y .  

Two r e a c t i o n s  c a t a l y z e d  e x c l u s i v e l y  by m i c r o -  
somal  enzymes were  i n c l u d e d  i n  t h i s  s t u d y .  

Addre s s  f o r  r e p r i n t s :  D r .V .K r a mpl ,  D u k l i a n s k a  20, 
88541 B r a t i s l a v a ,  C z e c h o s l o v a k i a  
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They were  t h e  oxidative d e t o x i f i c a t i o n  o f  O - e t h y l  
O - / 4 - n i t r o p h e n y l /  p h e n y l p h o s p h o n o t h i o a t e  /EPN/  and 
t h e  O - d e m e t h y l a t i o n  os p - n i t r o a n i s o l e o  A c t i v i t y  o f  
t h e s e  enzymes  was d e t e r m i n e d b y  t h e  m e t h o d  os 
K i n o s h i t a  e t  a l ,  / 1 9 6 6 /  and was e x p r e s s e d  as  mg o f  
p - n i t r o p h e n o l  f o r m e d  by 50 mg o f  l i v e r  i n  60 m i n u t e s .  
M i c r o s o m a l  p r o t e i n  was a s s a y e d  by t h e  p r o c e d u r e  o f  
Lowry e t  a l .  / 1 9 5 1 / o  

Results and Conclusions 

The e x t e n t  os i n d u c t i o n  o f  O - d e m e t h y l a s e  a c t i v i t y  
and EPN d e t o x i s  s y s t e m  by v a r i o u s  o r a l  d o s e s  
os aldrin is depicted in Figure 1. Significant diffe- 
rences /P~0.05 - 0o001/ between the mean values of 
microsomal enzyme activity os both enzyme systems 
were observed at all doses with the exception of 
values both enzymes at 0.05 and 0.25 mg doses os 
aldrin, 

Dieldrin was more effective than aldrin in 
causing induction o f  both microsomal enzymes 
/Figure 2/, Differences between the mean values of 
0-demethylase activity and EPN detoxification system 
were statistically significant /P~0,OI - 0,001/ at 
a l l  d o s e s  o f  d i e l d r i n  e x c e p t  EPN d e t o x i s  a t  
0005 and 0.25 mg doses. 

These observations strongly suggest dependence os 
changes os microsomal enzyme activity on magnitude 
dose os aldrin and dieldrin, 

Dose-dependent increases in relative liver weight 
and microsomal protein also occured with doses of 
0.05 - 2.50 n~g os both pesticides /Table 1,2/ with 
the exception of both liver weight and microsomal 
protein at 1,25 mg dose of aldrin /Table I/ and except 
microsomal protein concentration at 2.50 mg dose os 
dieldrin /Table 2/. 

On the basis of these data it can be conclude 
that relative liver weight can in certain extent 
serve as a criterion in evaluation os inducing abili- 
ty os aldrin and dieldrin, but only in relation to 
the other criterions. 

It is assumed that enzyme induction represents 
an increased concentration os enzyme protein /Conney 
1967 ,  S t r e e t  1 9 6 9 /  a l t h o u g h  t h e  v a l i d i t y  os t h i s  
m e c h a n i s m  by p e s t i c i d e s  h a s  n o t  been  c o n f i r m e d .  

l O - e t h y l  O - / 4 - n i t r o p h e n y l /  p h e n y l p h o s p h o n o t h i o a t e  
/EPN/  was s u p p l i e d  g r a t i s  by t h e  DuPont  de Nemours 
and C o . ,  W i l m i n g t o n ,  De laware~  USA 
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Table I 

The mean v a l u e s  and SD of  l i v e r  w e i g h t  and m i c r o s o m a l  
p r o t e i n  a t  24 h o u r s  f o l l o w i n g  l a s t  a d m i n i s t r a t i o n  o f  
aldrin. Rats  r e c e i v e d  aldrin f o r  13 d a y s .  

T r e a t m e n t  
L i v e r  w e i g h t  Mic rosomal  p r o t e i n  
/ g / l O 0  g o f  /mg /g  o f  l i v e r /  
body w e i g h t /  

Pure  v e g e t a b l e  oil 
/ C o n t r o l s ;  N=6/ 

3 . 2 8  o . 2 2  

A l d r i n , O . 0 5  m g / k g / d a y  3 .66  +- 0 .14  a 
/ N = 6 /  

A l d r i n , O , 2 5  m g / k g / d a y  3 .74  -+ 0 .46  
/N=6/ 

A l d r i n , l . 2 5  m g / k g / d a y  3 .71  + 0 o 2 8  a 
/N=6/  

A l d r i n , 2 . 5 0  m g / k g / d a y  3 .85  -+ 0 .57  
' /N=6/ 

9 , 5  +- 1 .6  

1 o . 8  +- 1 . 5  

16,5 +- 1.4 ab 

1 5 . 7  +- 2 o 4  ab 

19.1  + 1 .4  abcd 

a s i g n i f i c a n t l y  d i f f e r e n t  f rom c o n t r o l  g r o u p  / P ~ O . 0 5 -  
0 . 0 0 1 /  

b s i g n i f i c a n t l y  d i f f e r e n t  f rom g r o u p  t r e a t e d  0 .05  mg 
a l d r i n  / P ~ O . O 1  - 0 , 0 0 1 /  

c s i g n i s  d i f f e r e n t  f rom g r o u p  t r e a t e d  0 .25  mg 
a l d r i n  / P ~ O . 0 5 /  

d s i g n i f i c a n t l y  d i f f e r e n t  f rom g r o u p  t r e a t e d  1 .25  mg 
a l d r i n  / P ~ O . 0 5 /  
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Table 2 

The mean values and SD os liver weight and microsomal 
protein at 24 hours following last administration of 
dieldrin. Rats received dieldrin for 13 d a y s .  

Treatment 
Liver weight Microsomal protein 
/g/lO0 g of  Img/g of liver/ 
body weight/ 

Pure vegetable oii 3,11 -+ 0.I0 9.0 +- 1.7 
/Controls ; I~=6/ 

Dieldrin,O.O5mE/kg/day 3.17 +- 0.14  9 . 5  ~- 1 . 5  
/ ~ = 6 /  

Dieldrin,O.25mE/kg/day 3.48  +- 0 ,25  ab 15 .7  +-. 2 .1  ab 
/N=6 /  

D i e l d r i n , l . 2 5 m E / k g / d a y  3 .58  + 0 .27  ab 16.4 + 2 . 6  ab 
/N=6/  

Dieldrin.2.5Omg/kg/day 3 .89  +- 0 .14  abcd 16 .0  +- 0 .9  ab 
/N=6/  

a s i g n i s  d i s  s c o n t r o l  g r o u p  / P < 0 . 0 5 -  
0 . 0 0 1 /  

b s i g n f r i c a n t l y  d i s  s g r o u p  t r e a t e d  0 .05  mE 
dieldrin /P<O.05 - 0.001/ 

CSigniffcantly different from group treated 0.25 mg 
dieldrin /P<O.05/ 

dsignificantly different from group treated 1.25 mg 
d i e l d r i n  / P <  0005/  
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l a s e  and EP~ d e t o x i f i c a t i o n  and m i c r o s o m a l  p r o t e i n  a t  
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FIGURE 4 .  C o r r e l a t i o n s  b e t w e e n  a c t i v i t y  o s  O - d e m e t h y -  
l a s e  a n d  EPN d e t o x i s  a n d  m i c r o s o m a l  p r o t e i n  a t  
2 4  h o u r s  f o l l o w i n g  l a s t  a d m i n i s t r a t i o n  o s  v a r i o u s  
d o s e s  o s  d i e l d r i n .  R a t s  r e c e i v e d  d i e l d r i n  s  13  d a y s � 9  
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I n  t h e  p r e s e n t  s t u d y  t h e  i n c r e a s e s  i n  a c t i v i t y  
o f  h e p a t i c  m i c r o s o m a l  enzymes  were  a c c o m p a n i e d  by 
i n c r e a s e s  i n  m i c r o s o m a l  p r o t e i n .  T h i s  p r o v i d e d  an 
i m p e t u s  t o  s e a r c h  t h e  q u a n t i t a t i v e  r e l a t i o n s h i p  
b e t w e e n  t h e  a c t i v i t y  o f  O - d e m e t h y l a s e  and EPN d e t o x i -  
fication and micrcsomal protein after oral admini- 
stration os various doses of aldrin and dieldrin. 
Correlations between the increased activity of both 
microsomal enzyme systems and increased concentration 
os microsomal protein were obtained /Figures 3,4/. 

This strongly suggests an actual increase in 
enzyme protein caused by aldrin and dieldrin. However, 
these results should be checked by large number of 
animals in several experimental groups with aldrin 
and dieldrin. 
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