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Cypermethr in  ( p y r e t h r o i d ) ,  mexacarbate  (carbamate)  and phora te  
(organophosphate)  are potent  mol luscic ides  (Godan 1983; Singh 
and Agarwal 1983a,b,  1986, 1991; Agarwal and Singh 1988). 
It is known that  the  p r imary  t a rge t  of these  pe s t i c i de s  is  
the  nervous system (Singh and Agarwal 1983a,b) .  It was obse rved  
tha t  these  syn the t i c  pe s t i c ide s  affect  ace tycho l ine ,  dopamine 
and norep inephr ine  l eve l s  in d i f f e ren t  t i s sues  of exposed  animals 
(Spehar  et  a l .  1980; Singh and Agarwal 1983a). Evidence for  
t i ssue  in jury  induced by cer ta in  pe s t i c ide s  has been shown 
to be assoc ia ted  with increased  f r a g i l i t y  of var ious  biological  
membranes and the  s t ruc tu ra l  l i p id s  of biomembranes undergo 
pe rox ida t ion  decomposit ion (Chvapi l  et a l .  1972). Tissue with 
low mitotic ra tes  such as the b ra in ,  which contains many or 
much l i p id  pe rox ide  is most suscep t ib le  to l i p i d  pe rox ida t ion  
(Rehman 1984). In the  presen t  s tudy the  effect  of c y p e r m e t h r i n ,  
mexacarbate  and phora te  on the ra te  of l i p id  pe rox ida t ion  and 
leve l s  of phospho l ip id s  was obse rved  in the nervous t i ssue 
of the snanil Lymnaea acuminata. This snail  is the vec to r  of 
the l i v e r  f lukes Fasciola  hepa t ica  and Fasciola  gigantica which 
cause endemic f a sc io l i a s i s  of cat t le  in nor thern  India (Singh 
and Agarwal 1981). 

MATERIALS AND METHODS 

Snails were maintained and treated with cypermethrin [(S,R)- 
Cyano-3-phenoxybenzyl ( IR, IS, cis-trans )-2, 2-dimeth yl-3- 
( 2,2-dichlorovinyl ) cy clopropane carboxylate ], mexacarbate 
[ 4-dimethylamino) 3-5-dimethylphenyl methyl-carbamate] and 
phorate [ O, O-diethyl S- [ ( ethylthio ) methyl ] phos porodithioat e ] 
according to the method of Singh and Agarwal (1986). Adult 
Lymnaea acuminata (2.0+0.3 cm in length) were kept in glass 
aquaria containing 3 L dechlorinated tap water. Each aquarium 
contained 20 experimental animals. Snails were exposed to 40% 
(0.14 rag/l, 0.68 mg/l and 6 rag/l) and 80% (0.28 rag/l, 1.36 
mg/l and 12 rag/l) of LC50 doses of cypermethrin, mexacarbate 
and phorate respectively for 96h. These doses were based 
on 96h LC50 values reported by Singh and Agarwal (1983a, 

Send reprint requests to D.K. Singh at the above address. 

68 



1986).  Af te r  96h,  s n a i l s  we re  r e m o v e d  f rom the  a q u a r i a  and 
r i n s e d  wi th  w a t e r .  Rate of l i p i d  p e r o x i d a t i o n  (Ute ly  e t  a l .  
1967) and the  l e v e l  of p h o s p h o l i p i d  ( M a t r i n e t t i  1962) were  
d e t e r m i n e d  in ne rvous  t i s s u e .  

For  the  e s t i m a t i o n  of the  l i p i d  p e r o x i d a t i o n ,  ne rvous  t i s s u e s  
w e r e  homogenized  in c h i l l e d  0.15 M KC1 using a t e f lon  p e s t l e  
to g ive  a 10% w / v  homogena te .  To each  s a m p l e ,  1 ml 
of homogena te  was i n c u b a t e d  at  37~ f o r  2h ,  and 1 ml .  of  10% 
w / v  t r i c h l o r o a c e t i c  ac id  was a d d e d .  Af te r  t ho rough  mix ing ,  
t he  r e a c t i o n  m i x t u r e  was c e n t r i f u g e d  a t  2000 r e v . / m i n  f o r  10 
min .  1 ml of s u p e r n a t a n t  l i q u i d  was then  t aken  wi th  an equa l  
vo lume of 0.67% w / v  2 - t h i o b a r b i t u r i c  ac id  (Sigma Chemica l  Company 
St .  Louis ,  M.O. ,  U . S . A . )  and k e p t  in a bo i l i ng  w a t e r  b a t h  
f o r  t0 min,  cooled  and d i l u t e d  w i th  1 ml of d i s t i l l e d  w a t e r .  
The a b s o r b a n c e  was r e a d  a t  535 nm and r e s u l t s  were  e x p r e s s e d  
as p tool of m a l o n a l d i a l d e h v d e  fo rmed  p e r  30 rain. The e x t i n c t i o n  
c o e f f i c i e n t  was 1.56 x 105 as d e s c r i b e d  by  Ute ly  et  a l  (1967) .  

P h o s p h o l i p i d s  we re  e x t r a c t e d  in a c h l o r o f o r m - m e n t h a n o l  2:1 
v / v  m i x t u r e  and p h o s p h a t e  contents  were  measu red  a c c o r d i n g  
to me thod  of Mar ine t t i  (1962) .  

C h e m i c a l s  used  in t h i s  s t u d y  were  of  a n a l y t i c a l  g r a d e  (M/S 
B h a r a t  P u l v e r s i n g  Mil ls  L td .  I n d i a ,  All Ind ia  Medica l  C o r p . ,  
Dow C h e m i c a l ,  N.Y. and B r i t i s h  Drug House,  I n d i a ) .  Data we re  
s u b j e c t e d  to s t a t i s t i c a l  a n a l y s i s  using s t u d e n t ' s  ' t ' - t e s t .  S ign i -  
f i c an t  d i f f e r e n c e s  we re  e v a l u a t e d  c o n s i d e r i n g  P a t  l e a s t / ,  0 .05 .  

RESULTS AND DISCUSSION 

In v i v o  96h e x p o s u r e  of  40% and 80% of LC50 of c y p e r m e t h r i n ,  
m e x a c a r b a t e  and p h o r a t e  caused  s i g n i f i c a n t  change in t he  r a t e  
of  l i p i d  p e r o x i d a t i o n  and the  l e v e l  of p h o s p h o l i p i d  in t he  
ne rvous  t i s s u e  of Lymnaea  acumina ta  ( T a b l e - I ) .  S ign i f i can t  
enhancement in the rate of lipid peroxidation, 125%, 118% and 
115% of controls was observed at 40% LC50 doses of cypermethrin, 
mexacarbate and phorate, respectively. Treatment of 80% of 
LC50 of cypermethrin, mexacarbate and phorate increases the 
rate of lipid peroxidation, up to 195%, 190% and 134% of the 
controls, respectively (Table-l). On the other hand, the phos- 
pholipid contents were significantly decreased in the nervous 
tissue of Lymnaea acuminata. The 80% LC50 of cypermethrin, 
mexacarbate and phorate decreased the phospholipid level up 
to 46%, 52% and 55% of controls, respectively (Table-l). 

I t  i s  e v i d e n t  f rom t h e  r e s u l t s  t h a t  t he  s y n t h e t i c  p e s t i c i d e s  
( c y p e r m e t h r i n ,  m e x a c a r b a t e ,  p h o r a t e ) ,  wh ich  a r e  po ten t  mo l lu -  
s c i c i d e s  (Singh and Agarwal  1983b; 1986, 1991) l ed  to s i g n i f i c a n t  
d e g r a d a t i o n  of p h o s p h o l i p i d  l e v e l s  and i n c r e a s e s  in l i p i d  p e r o x i -  
da t ion  in ne rv ous  t i s s u e  of sna i l  Lymnaea  acumina ta .  L i p i d  p e r o x i -  
da t ion  i s  a d e t e r i o r a t i v e  r e a c t i o n  i n v o l v e d  in many d i s e a s e  
p r o c e s s e s  and h a s  been  i m p l i c a t e d  in t h e  ce l l  damage  due to 
many e n v i r o n m e n t a l  c h e m i c a l s  and me ta l s  (Mudd and Freeman  
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1977; Rehman 1984; Hussain et al 1985). It  appears  tha t  these  
pe s t i c i de s  ( cype r me t h r i n ,  mexacarbate  and phora te )  impai r  
the  s t a b i l i t y  of the cel l  membrane by damaging i ts  s t ruc tura l  
l i p id  by pe rox ida t ion  decomposi t ion,  which may lead to subsequent  
cel l  necros is  and functional derangement.  Peroxida t ion  degra -  
dation of phospho l ip id s  would lead to a l te ra t ion  in the  configu- 
ra t ion and function of membranes and may thus a l t e r  t h e i r  
pe rmeab i l i t y  c h a r a c t e r i s t i c s .  These obse rva t ions  suggest tha t  
these  pes t i c ide s  cause degradat ion of phospho l ip id s  and pe rhaps  
agument l i p id  pe rox ida t ion  in nervous t i ssue  of snai l .  
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of India for  f inancial  suppor t .  
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