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The w i d e s p r e a d  use  o f  p e s t i c i d e s  p r o d u c e s  r e s i d u e s  in  meat ,  d a i r y  

p r o d u c t s ,  eggs  and f e e d  c r o p s ,  which have become a x a t t e r  o f  

conce rn  in  r e s p e c t  t o  huoean h e a l t h  {Akhtar ,  1985}. Once e n t e r i n g  

the  b l o o d s t r e a l ,  most t o x i c  s u b s t a n c e s ,  i n c l u d i n g  p e s t i c i d e s ,  can 

r e a c h  o r g a n s  i n v o l v e d  in  t h e  r e p r o d u c t i v e  systeoe.  They can c r o s s  

t h e  p l a c e n t a ,  a s  w e l l  a s  t h e  b r a i n  b a r r i e r ,  p o s i n g  v a r i o u s  r i s k s  

t o  t h e  r e p r o d u c t i v e  p r o c e s s e s  ( S i ~ i c  and Kniewald ,  1980}. 

I t i s  g e n e r a l l y  a c c e p t e d  t h a t  t e s t o s t e r o n e  oeust be c o n v e r t e d  i n t o  

~ - r e d u c e d  n  in  i t s  t a r g e t  s t r u c t u r e s  t o  becooee f u l l y  
a c t i v e .  ()ne o f  t h e  s t e p s  which l e a d s  t o  t h e  androgen  e f f e c t  i s  t h e  

fo roea t ion  o f  t h e  a n d r o g e n - a c t i v e  f o r x :  t h e  s p e c i f i c  r e c e p t o r  

con (DeHoor e t  a l . ,  1975).  5 r  bas  been 
i d e n t i f i e d  as  a n t e s t o s t e r o n e  m e t a b o l i t e  in  t h e  r a t  p r o s t a t e  

(Bruchovsky and Wi l son ,  1968).  The p r e s e n c e  o f  i t s  s p e c i f i c  

r e c e p t o r s  in  p r o s t a t e  c y t o s o l  has  a l s o  been e s t a b l i s h e d  

(Mainwar ing,  1969) .The o r g a n o c h l o r i n e  i n s e c t i c i d e  l i n d a n e  and t h e  

s - t r i a z i n e  h e r b i c i d e  a t r a z i n e  p roduce  changes  in  h o r l o n e - d e p e n d e n t  

r e a c t i o n s  in  t h e  r a t  hypothalaoeus (Kniewald  e t  a l . ,  1980}, 

a n t e r i o r  p i t u i t a r y  (Kniewald  e t  a l . ,  1987) and p r o s t a t e  (Kniewald  

e t  a l . ;  1980; Kniewald  e t  a l . ,  1987; Kniewald  e t  a l . ,  1989).  

L indane  a l s o  c a u s e s  h i s t o l o g i c a l  and b i o c h e x i c a l  a l t e r a t i o n s  in  

t he  r a t  t e s t i s  ( D i k s h i t h  e t  a l . ,  1978; S r i n i v a s a n  e t  a l . ,  1988}. 

In  v i v o  t r e a toeen t  w i t h  a t r a z i n e  p r o d u c e s  a marked ly  i n h i b i t o r y  

i n f l u e n c e  on 5 r  - r e c e p t o r  cooeplex foroea t ion  
in  r a t  p r o s t a t e  c y t o s o l  (lrmiewald e t  a l . ,  1987; Kniewald  e t  a l . ,  

1989}. T h e r e f o r e ,  t h e  a i x  o f  t h i s  s t u d y  was t o  i n v e s t i g a t e  

whea the r  such changes  in  t h i s  c r u c i a l  s t e p  in  t h e  r e p r o d u c t i v e  

p r o c e s s  a r e  r e v e r s i b l e .  A p a r a l l e l  i n v e s t i g a t i o n  u s i n g  l i n d a n e  was 

a l s o  u n d e r t a k e n .  

Send r e p r i n t  r e q u e s t s  t o  J .  Kniewald  a t  t h e  above a d d r e s s .  
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MATERIALS AND METHODS 

/ 1 , 2 , 4 , 5 , 6 , 7 - 3 H ( N ) / - D i h y d r o t e s t o s t e r o n e  (3H-DHT; sp .  a c t .  5 .217 

TBq/mmol) was o b t a i n e d  f r o n  New England N u c l e a r  and used  w i t h o u t  

f u r t h e r  p u r i f i c a t i o n .  A t r a z i n e  ( 2 - c h l o r o - 4 - e t h y l a m i n o - 6 -  

i s o p r o p y l - a m i n o - s - t r i a z i n e ) ,  p u r c h a s e d  f r o n  Radonja ,  S i s a k ,  

Y u g o s l a v i a ,  was p u r i f i e d  by r e c r y s t a l l i z a t i o n  and TLC b e f o r e  u s e .  

A l ]  o t h e r  c h e n i c a l s  were a n a l y t i c a l  g r a d e  commerc ia l  p r e p a r a t i o n s .  

Lindane ( y - h e x a c h l o r o c y c l o h e x a n e }  was p u r c h a s e d  f r o n  S i g n a  C h e n i s t  

GmbH, and was used  w i t h o u t  f u r t h e r  p u r i f i c a t i o n .  The b u f f e r  u sed  

was TEDG ( T r i s  0 .05  m o l / l ,  EDTA 0,0015 m o l / l ,  d i t h i o t h r e i t o l  
0.0015 oeol/1,  c o n t a i n i n g  20% g l y c e r o l  and a d j u s t e d  t o  pH 7 . 4 ) . T h e  

d e x t r a n - c o a t e d  c h a r c o a l  (DCC) s u s p e n s i o n  c o n t a i n e d  a c t i v a t e d  

c h a r c o a l  N o r i t  A (1.0%, w/v) and d e x t r a n  T~~0.1g,  w/v) in  a TEDG 
b u f f e r .  

F i s c h e r  s t r a i n  h a l e  r a t s  (28 and 90 days  o ld}  were caged  w i t h  food  

and w a t e r  ad l i b i t u n  on a l i g h t i n g  s c h e d u l e  o f  12 h l i g h t  : 12 h 

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

a n i n a l s  w i t h  t h e  a t r a z i n e  o r  l i n d a n e  s u s p e n s i o n s  in  p a r a f f i n  o i l .  

The a t r a z i n e  dose  was 12 ng/100 g bw and t h e  l i n d a n e  dose  was 6 

ng/100g bw d a i l y  f o r  7 d a y s .  C o n t r o l  g roups  o n l y  r e c e i v e d  t h e  sane  

volume o f  p a r a f f i n  o i l .  At t h e  end o f  t h e  t r e a t n e n t  p e r i o d ,  t h e  

a n i m a l s  were d i v i d e d  i n t o  t h e  g roups  and l e f t  f r o n  1 t o  22 d a y s  i n  

ad l i b i t u m  food and w a t e r  c o n d i t i o n s .  The r a t s  were t h e n  

s a c r i f i c e d  by d e c a p i t a t i o n .  Each t r e a t e d  group ( f r o n  8 t o  12 r a t s  

depend ing  on t h e  age)  had a c o r r e s p o n d i n g  c o n t r o l  g roup .  

A f t e r  t he  s a c r i f i c e  o f  t he  a n i n a l s ,  t h e  p r o s t a t e  g l a n d s  were 

d i s s e c t e d  f r e e  o f  a d h e r i n g  f a t ,  honogen ized  as  a poo l  o f  g l a n d s  in  

TEDG b u f f e t  u s i n g  a g l a s s - T e f l o n  t i s s u e  homogenizer  (Kontes  G l a s s  

Co. ,  N . J . ) ,  and t h e  hon was c e n t r i f u g e d  a t  105,000 g f o r  60 

n a t  4 ~  A s u p e r n a t a n t  w i t h  a p r o t e i n  c o n c e n t r a t i o n  o f  

approxin  2 .5  n156 was used  f o r  t he  f u r t h e r  d e t e r m i n a t i o n  o f  

DHT r e c e p t o r .  C y t o s o l  (200 ~ 1 )  was i n c u b a t e d  w i t h  25 ~ 1  3H-DHT 

( c o n c e n t r a t i o n s  from 1 t o  9 nM) f o r  20 h a t  4 ~  P a r a l l e l  

i n c u b a t i o n s  c o n t a i n e d  a 2 0 0 - f o l d  e x c e s s  o f  u n l a b e l e d  DHT as  t h e  

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

t o  500oel  o f  t h e  DCC s u s p e n s i o n  in  o r d e r  t o  s t r i p  t h e  unbound 

s t e r o i d .  The m i x t u r e  was a g i t a t e d  v i g o r o u s l y  f o r  30 n i n  a t  4 ~ 

and then  c e n t r i f u g e d  a t  1,100 g f o r  15 n i n .  An a l i q o u t e  o f  t h e  

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

t h e  l i q u i d  s c i n t i l l a t i o n  c o u n t e r .  The r e s u l t s  were e v a l u a t e d  by 

S c a t c h a r d  a n a l y s i s  ( S c a t c h a r d ,  1969).  
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RESULTS AND DISCUSSION 

T a b l e s  1 and 2 s u n a r i z e  t h e  r e s u l t s  o f  a t r a z i n e  i n f l u e n c e  (dose  

o f  a t r a z i n e :  12 mg/lO0 g bw d a i l y  f o r  7 days )  on t h e  DHT-recep tor  

con f o r m a t i o n  in  t h e  r a t  p r o s t a t e  c y t o s o l  in  young and a d u l t  

r a t s  d u r i n g  22 and 14 day p e r i o d s  f o l l o w i n g  h e r b i c i d e  e x p o s u r e .  

Using S c a t c h a r d  a n a l y s i s ,  t he  a p p a r e n t  K d v a l u e s  and 

c o n c e n t r a t i o n s  o f  b i n d i n g  s i t e s  ( "n")  f o r  3H-DHT r e c e p t o r s  in  t he  

p r o s t a t e  c y t o s o l  were detern F o l l o w i n g  t h e  t e r m i n a t i o n  o f  t h e  

a t r a z i n e  t r e a t m e n t  ( v a l u e s  f o r  t h e  f i r s t  day  a f t e r  t rea tn  in  

T a b l e s  1 and 2 ) ,  t h e  nuoeber o f  b i n d i n g  s i t e s  on the  DHT-recep tor  

n were s i g n i f i c a n t l y  d e c r e a s e d  (p<O.O01) in  b o t h  c a s e s  

compared t o  each  c o r r e s p o n d i n g  c o n t r o l  v a l u e .  Three and seven days  

f o l l o w i n g  t h e  t e r m i n a t i o n  o f  t r e a t m e n t  (Tab le  1 ) ,  t b e r e  were s t i l l  

s i g n i f i c a n t  d e c r e a s e s  o f  "n" (p<0.001)  in  t h e  young r a t  p r o s t a t e  
c y t o s o l .  Three ,  seven  and n i n e  days  f o l l o w i n g  t h e  t e r m i n a t i o n  o f  

t he  t r e a t m e n t  o f  a d u l t  r a t s  w i th  a t r a z i n e  (Tab le  2 ) ,  a l s o  a 

s i g n i f i c a n t  d e c r e a s e s  (p<O.00l  and p<O.O1) o f  "n" were 

detern D i f f e r i n g  fron a d u l t  r a t s ,  14 days  a f t e r  t h e  

t e rn  o f  a t r a z i n e  t rea tn  young r a t s  s t i l l  e x h i b i t e d  a 

d e t e c t a b l e  and s i g n i f i c a n t  (p~O.O1} change in  t he  number o f  DHT 

b i n d i n g  s i t e s  in  t h e  p r o s t a t e  c y t o s o l  (Tab le  1) .  There  was no 

s i g n i f i c a n t  change in  "n" on t h e  14th day a f t e r  t h e  c e s s a t i o n  o f  

t h e  t reatn  o f  a d u l t  r a t s  (Tab l e  2 ) ,  and on the  22nd day a f t e r  

t he  c e s s a t i o n  o f  t he  t rea tn  o f  young r a t s  (Tab le  1 ) .  

Tbe r e v e r s i b i l i t y  o f  t h e  i n h i b i t o r y  e f f e c t s  o f  a t r a z i n e  on 

DHT-recep tor  con forn in  t h e  p r o s t a t e  c y t o s o l  o f  28 and 

9 0 - d a y - o l d  r a t s  i s  s c h e n  p r e s e n t e d  in  F i g u r e  lA. For  t h e  

c o n t r o l  g r o u p s ,  "n" i s  e x p r e s s e d  as  a c o n s t a n t  v a l u e ,  i . e .  as  100% 

o f  t h e  p o s s i b l e  DHT-recep to r  con forn detern under  

norn p h y s i o l o g i c a l  and e x p e r i m e n t a l  c o n d i t i o n s .  The 

c o r r e s p o n d i n g  d a t a  f o r  t h e  t r e a t e d  g roups  o f  anin s a c r i f i c e d  

on d i f f e r e n t  days  a f t e r  t he  c e s s a t i o n  o f  t r ea tn  a r e  p r e s e n t e d  

as  p e r c e n t a g e  o f  detern v a l u e s  in  r e l a t i o n  t o  t h e  c o n t r o l s .  

Accord ing  t o  t h e  e x p e r i m e n t a l  r e s u l t s  p r e s e n t e d ,  i t  i s  e v i d e n t  

t h a t  t reatn w i th  a t r a z i n e  p r o d u c e s  ( F i g u r e  lA) a s t r o n g e r  

i n h i h i t o r y  i n f l u e n c e  upon young a n i m a i s  ( t rea tn  i n i t i a t e d  a t  a 

p r e p u b e r t a l  age)  than  on a d u l t ,  s e x u a l l y  n r a t s  (90 days  

o l d ) .  The i n h i b i t i o n  o f  DHT-recep to r  complex f o r m a t i o n  on t h e  1 s t  

and the  3rd days  a f t e r  t h e  c e s s a t i o n  o f  t rea tn  w i t h  a t r a z i n e  

was 34.6% and 35.0% in  t h e  r a t  p r o s t a t e  c y t o s o l  o f  young r a t s ,  and 

31.7% and 18.9~ in  a d u l t  r a t s ,  a s  con t o  c o n t r o l  v a l u e s .  A 

s in  r a t e  o f  i n h i b i t i o n  was detern u n t i l  t h e  7 th  day a f t e r  
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Tab le  1 . A p p a r e n t  K d v a l u e s  and c o n c e n t r a t i o n s  o f  b i n d i n g  s i t e s  
(n)  f o r  3 H - d i h y d r o t e s t o s t e r o n e  r e c e p t o r s  in  p r o s t a t e  c y t o s o l  

a f t e r  a t r a z i n e  t r e a t m e n t  o f  2 8 - d a y - o l d  r a t s .  

n 

Treatment Days after K d (fmollmg of 

treatment (Mxl0 -9) protein) 

CONTROL (31) 2 .5~0 .24  26 .3~0.34  

ATRAZINE (6) 1 1 .9~0 .54  17 .2~0.70  a 

12 n g bw (4) 3 2 . 4 ~ J . 0 1  1 7 . 1 i l . 0 7  a 

daily for (6) 7 2.9• 18.6.%0.53 a 
7 days (6) 14 2.9_+0.69 24.0~0.70 b 

(4) 22 1.9• 27.411.81 

( ) Number of determinations. 

ap<0.001; bp<0.01 - vs control 

Statistical evaluation was performed using Student's t-test 

Tab le  2. Apparen t  Kdva lues  and c o n c e n t r a t i o n s  o f  b i n d i n g  s i t e s  

(n) f o r  3 H - d i h y d r o t e s t o s t e r o n e  r e c e p t o r s  in  p r o s t a t e  

c y t o s o l  a f t e r  a t r a z i n e  t r e a t m e n t  o f  9 0 - d a y - o l d  r a t s .  

Treatn 
n 

Days a f t e r  K d (fmol/mg o f  
t rea tn  (MxlO -9)  p r o t e i n )  

CONTROL (30) 2.7• 34.4• 

ATRAZINE (4) 1 5.4+_1.40 23.5• a 

12 n g bw (3) 3 2 . 0 i 0 . 7 0  27 .9•  a 

d a i l y  f o r  (5) 7 3 .8•  28.9_+0.85 a 

7 days  (4) 9 3 . 0 ! 0 . 6 3  3 0 . 7 ! 0 . 3 2  b 

(4) 14 1.9_+0.87 34 .5•  

( ) Number of determinations 

ap(0.001; bp<0.01 - vs control 

Statistical evaluation was performed using Student's t-test 

t h e  c e s s a t i o n  o f  t h e  t rea tn  o f  young r a t s  a s  on t h e  1 s t  and t h e  

3rd  d a y s .  Between t h e  7 th  and t h e  14th d a y s ,  t h e  r a t e  o f  

i n h i b i t i o n  d e c r e a s e d  t o  8.7% v s .  c o n t r o l .  On t h e  22nd day  a f t e r  

t h e  c e s s a t i o n  o f  t h e  t rea tn  o f  young r a t s  w i t h  a t r a z i n e ,  an 

i n h i b i t o r y  e f f e c t  was no t  d e t e c t e d .  The number o f  b i n d i n g  s i t e s  

r e a c h e d  t h e  c o n t r o l  v a l u e s  (Tab l e  1 and F i g u r e  lA) .  In  a d u l t  r a t s ,  

t h e  i n h i b i t o r y  e f f e c t  o f  a t r a z i n e  was e x p r e s s e d  by t h e  d e g r e e  o f  
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Figure I. Effects of atrazine (A) and lindane (B) on the 

DHT-receptor complex formation in the prostate cytosol of 

28-day-old rats (O-O) and 90-day-old rats (L~-~). Rats were treated 

with 12 mg of atrazine, or 6 mg of lindane/100 g bw daily, for 7 

days. The number of binding sites (n) was determined after the 

cessation of treatment, and expressed as a % of the corresponding 

control values. 
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18.9% as e a r l y  as  the  3rd day a f t e r  t r e a t m e n t ,  and dec rea sed  u n t i l  
t he  9 th  day to  10.8%. On the  14th day a f t e r  t he  c e s s a t i o n  o f  the  
t r e a t n e n t  o f  a d u l t  r a t s  wi th  a t r a z i n e ,  no s i g n i f i c a n t  change in 
"n" was found (Table 2 and F igu re  lA).  

Tables  3 and 4 summarize the  r e s u l t s  o f  l i ndane  i n f l u e n c e  ( l i n d a n e  
dose :  6 mg/100 g bw d a i l y  f o r  7 days)  on the  DHT-receptor  complex 

Table  3. Apparent  Kd va lue s  and c o n c e n t r a t i o n s  o f  b ind ing  s i t e s  
(n) f o r  3 H - d i h y d r o t e s t o s t e r o n e  r e c e p t o r s  in p r o s t a t e  
c y t o s o l  a f t e r  l i ndane  t r e a t n e n t  o f  2 8 - d a y - o l d  r a t s .  

n 

Treatment  Days a f t e r  K d ( fmol /ng  o f  
t r e a t n e n t  (Mxl0 -9) p r o t e i n )  

CONTROL (31) 2.5+_0.24 26.3~_0.34 
LINDANE (6) 1 2.2+_0.99 17.2+_0.85 a 
6 ng/100 g bw (3) 3 0 . 7 ~ 0 . 1 7  b 19.5_+0.73 a 
d a i l y  f o r  (6) 7 1.8+_0.19 c 25.3_+0.67 
7 days (4) 14 1.9+-0.30 2 6 . 7 f 0 . 6 0  

( ) Number o f  d e t e r m i n a t i o n s .  
a p < o . o o 1 ; b p ~ O . O 1 ;  Cp<O.05 - vs  c o n t r o l .  S t a t i s t i c a l  e v a l u a t i o n  

was performed us ing  S t u d e n ~ ' s  t - t e s t .  

Table  4. Apparent  K d v a l u e s  and c o n c e n t r a t i o n s  o f  b ind ing  s i t e s  
(n) f o r  3 H - d i h y d r o t e s t o s t e r o n e  r e c e p t o r s  in p r o s t a t e  
c y t o s o l  a f t e r  l i ndane  t r e a t n e n t  o f  9 0 - d a y - o l d  r a t s .  

Treatnent 

n 

Days a f t e r  K d ( f n o l / n g  o f  
t r e a t n e n t  (F4xl0 -9~ p r o t e i n )  

CONTROL (31) 
LINDANE (8) 1 
6 mg/100 g bw (3)  3 
d a i l y  f o r  (6) 7 
7 days (3) 14 

2 �9 7_+0.29 34.3_+1.05 
2.2+_0.56 21.8+_0.76 ~ 
2 . 1 + 0 . 5 4  28.6_+1.10 b 
2.1_+0.48 35.1+1.23 
4 .7+0.45 34.1_+0.61 

( ) Nunber o f  d e t e r m i n a t i o n s .  
ap<0 .001;  b p<0.01 - vs  c o n t r o l .  

p e r f o r n e d  us ing  S t u d e n t ' s  t - t e s t .  
S t a t i s t i c a l  e v a l u a t i o n  w a s  
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f o r m a t i o n  i n  r a t  p r o s t a t e  c y t o s o l  i n  young and a d u l t  r a t s ,  

r e s p e c t i v e l y ,  d u r i n g  t h e  14 day p e r i o d  a f t e r  e x p o s u r e  t o  t h e  

i n s e c t i c i d e .  On t h e  1 s t  day  a f t e r  t h e  c e s s a t i o n  o f  t h e  t r e a t m e n t  

o f  young r a t s ,  34.6X (p<0 .001 )  i n h i b i t i o n  was d e t e c t e d ,  and i n  

a d u l t  r a t s ,  t h e  d e g r e e  o f  i n h i b i t i o n  was 36.6% (p<O.01) .  Three  

days  a f t e r  t h e  t e r n  o f  t r ea tn  w i t h  l i n d a n e ,  n 

i n h i b i t i o n  o f  D H T - r e c e p t o r  con f o r m a t i o n  was s t i l l  d e t e c t e d  - 

25 .9Z in  young r a t s  ( p < 0 . 0 0 1 ) ,  and 16.9% (p<0 .01 )  i n  a d u l t s .  Seven 

days  a f t e r  t h e  c e s s a t i o n  o f  t r e a t m e n t  w i t h  l i n d a n e ,  no d e t e c t a b l e  

change  i n  t h e  number o f  s p e c i f i c  b i n d i n g  s i t e s  f o r  DHT i n  t h e  

p r o s t a t e  c y t o s o l  was f o u n d ,  e i t h e r  i n  young r a t s  o r  a d u l t s .  A 

scheoeat ic  p r e s e n t a t i o n  o f  t he  e f f e c t s  o f  l i n d a n e  on t h e  

D H T - r e c e p t o r  complex f o r m a t i o n  i n  t h e  r a t  p r o s t a t e  c y t o s o l  i s  

g i v e n  in  F i g u r e  lB.  

I t  ean  be c o n c l u d e d  t h a t  b o t h  a t r a z i n e  and l i n d a n e  i n t e r f e r e  w i t h  

t b e  p h y s i o l o g i c a l  p r o c e s s  o f  s p e c i f i c  D H T - r e c e p t o r  complex 

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

r e v e r s i b l e .  The p r o c e s s  was r e s t o r e d  a f t e r  22 days  i n  young r a t s  

and a f t e r  14 days  i n  a d u l t s  f o l l o w i n g  t h e  c e s s a t i o n  o f  a t r a z i n e  

i n f l u e n c e ,  w h i l e  f o l l o w i n g  l i n d a n e  i n f l u e n c e ,  r e s t o r a t i o n  was 

c o m p l e t e  a f t e r  7 days  f o r  b o t h  age g r o u p s .  The same r a t e  o f  

i n h i b i t i o n  was d e t e c t e d  on t h e  1 s t  day a f t e r  t h e  c e s s a t i o n  of  t h e  

t r e a t m e n t  o f  young r a t s ,  e i t h e r  w i t h  a t r a z i n e  o r  l i n d a n e ,  d e s p i t e  

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

( ] i n d a n e  - g roup  I I ,  and a t r a z i n e  - g roup  IV o f  t o x i c i t y )  and t h e  

r e l a t i o n s  to  t h e  a p p ] i e d  d o s e s .  The a t r a z i n e  o r  l i n d a n e  dose s  u s e d  

in  t he  p r e s e n t  s t u d y  y  o c c u r  in  son a c c i d e n t a l  s i t u a t i o n s  o r  

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

e x p o s u r e  w i t h o u t  a d e q u a t e  p r o t e c t i o n .  The d i f f e r e n c e s  be tween  t h e  

i n h i b i t o r y  r a t e s  e x e r t e d  a f t e r  t h e  t r e a t n  w i t h  a t r a z i n e  o r  

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

c h a r a c t e r i s t i c s  o f  t h e  p e s t i c i d e  m o l e c u l e s .  A t r a z i n e  t rea tn  

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

in  p a r t ,  t h a t  b e s i d e s  l i p o p h i l i c  p r o p e r t i e s ,  l i n d a n e  a l s o  

p o s s e s s e s  a c e r t a i n  h y d r o p h i l i c  p r o p e r t y ,  which n be r e s p o n s i b l e  

f o r  i t s  f a s t e r  a b s o r p t i o n ,  oeetabolisn e x c r e t i o n  and lower  f a t  

a c c u m u l a t i o n  ( A k h t a r ,  1985) t h a n  t h a t  o f  a t r a z i n e .  
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