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Among m o l l u s c s  t h e r e  a r e  many  r e p a r t s  �87 the  a c c u m u l a -  
t ion of a rganoch lo r ine  i n s e c t i c i d e s  in the  t e r r e s t r i a l  g a s t r o p � 8 7  
(THOMPSON, 1973), but v e r y f e w  in the  aquat ic  sna i l s  (DINDAL, 
1970). These  an ima l s  a r e  nontarge t  o r g a n i s m s  for  the above  
i n s e c t i c i d e s ,  however ,  the accumula t ion  of DDT and o the r  o r g a -  
nochlor ine  i n s e c t i c i d e s  in them b e c o m e s  impor tan t  a s  they a r e  
p r e d a t e d  upon by v a r i o u s  v e r t e b r a t e s  The  t e r r e s t r i a l  sna i l s  
a c c u m u l a t e  DDT like e a r t h w o r m s  but t h e r e  is no da ta  ava i lab le  
on i ts  excre t ion .  Thus  an inves t iga t ion  was  under t aken  with the  
c o m m o n  f r e s h  w a t e r  snai l  of Delhi viz,  Viv ipara  h e l i c i f o r m i s  
on the  uptake,  m e t a b o l i s m  and e x c r e t i o n  of DDT. 

M a t e r i a l s  and Methods  

The sna i l s  fo r  the p r e s e n t  work  w e r e  co l l ec ted  f rom a 
pond in Delhi Un ive r s i t y  Campus  and kept  in an aqua r ium ( 60 x 
30 x 30 cm ) containing pond w a t e r  and aquat ic  plants  f rom the 
sa ine  pond.  The sna i l s  w e r e  a c c l i m a t i z e d  to the l a b o r a t o r y  
condi t ions  ai l eas t  for  one week.  

A s tock  solut ion of DDT (1 m g / m l  ace tone)  was  p r e p a r e d  
and this  was  mixed  in pond w a t e r  conta ined  in aqua r i a  sa as  to 
g ive  DDT concen t r a t i ons  of 0. 005, 0.01 and 0. 05 ppm. The pli 
of  the  pond wa te r  was 7.0, F o r  each  concen t ra t ion  40 sna i l s  
w e r e  kept in an aqua r ium containing 30 l i t r e s  of pond w a t e r .  The 
w a t e r  level  in all  the  aqua r i a  was  main ta ined  by adding appro - 
p r i a t e  quant i t ies  of pond w a t e r  r e g u l a r l y .  Samples  of w a t e r  
(100 ml)  and sna i l s  (3 each)  w e r e  r e m o v e d  for  ana lys i s  ini t ia l ly  
a f t e r  24 hou r s  and subsequen t ly  on a l t e rna t e  days  fo r  a pe r iod  
of 22 days ,  In c a s e  of the h ighes t  concen t ra t ion  (0.05 ppm) the 
s a m p l e s  w e r e  taken only for  a pe r iod  of  8 days .  The r ema in ing  
sna i l s  f r om this  aqua r ium w e r e  t r a n s f e r r e d  to ano ther  aqua r ium 
cantaining f r e sh  pond w a t e r  f r ee  of any added DDT in o r d e r  to 
s tudy the i r  exc re t ion .  The s a m p l e s  of  sna i l s  w e r e  r e m o v e d  
a f t e r  24 h o u r s  and then on e v e r y  th i rd  day for  a pe r iod  of 19days .  
The DDT and i ts  m e t a b o l i t e s  w e r e  ex t r ac t ed ,  p r o c e s s e d  and 
ana lysed  as d e s e r i b e d  e a r l i e r  (YADAV et  a l . ,  1976). 
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R e s u k s  and D i s c u s s i o n  

Uptake of  DDT 

The sna i l s  b e f o r e  the e x p e r i m e n t  w e r e  found to conta in  
0. 178, 0. 083 and 0. 023 ppm p, p - D D E ,  p, p ' - D D T  and p, p ' -DDD 
r e s p e c t i v e l y .  The pond w a t e r  a l so  contained 0. 024, 0. 022 and 
0. 019 ppm DDE, DDT and DDD r e s p e c t i v e l y .  

The sna i l s  exposed  to d i f f e ren t  concen t r a t i ons  of DDT 
accumula t ed  the in sec t i c ide  v e r y  rap id ly  (Fig. 1-3), In the lowes t  
concen t ra t ion  i . e .  0. 005 ppm the sna i l s  c o n c e n t r a t e d  the DDT 
about 300 t i m e s  in 24 hou r s  w h e r e a s  in 0 .01  ppm it was  about 
325 t i m e s .  However ,  in the h ighes t  concen t r a t ion  i. e. 0. 05 ppm 
the ini t ia l  accumula t ion  was  only about 76 t i m e s .  The to ta l  DDT 
in the sna i l s  a f t e r  24 hours  was  1.5 ,  3 .25  and 3 .78  ppm r e s p e c t -  
ively  in the t h r e e  concen t r a t ions  used.  T e r r e s t r i a l  s lugs  have  
been  r e p o r t e d  to accumula t e  a m a x i m u m  concen t r a t i on  of 7 0 p p m  
to ta l  DDT (STRINGER, 1966). In a t e r r e s t r i a l  snai l ,  Cepaea  
h o r t e n s i s ,  DINDAL and WURZINGER (1971) r e p o r t e d  v e r y  high 
l eve l s  of DDT a f t e r  inges t ion of  l e t tuce  t r e a t e d  with DDT unlike 
e a r l i e r  s t ud i e s  in sna i l s  whe re  the DDT r e s i d u e s  w e r e  v e r y  low 
(GISH, 1970). In the  p r e sen t  s tudy the to ta l  DDT concen t r a t i ons  
obtained w e r e  much  l o w e r  than found in C. h o r t e n s i s  (DINDAL 
and WURZINGER, 1971). However ,  the  concen t ra t ion  f ac to r  
obtained in V. h e l i c i f o r m i s  was  much h igher  than the ones  r e p o -  
r ted  in t e r r e s t r i a l  Slugs and sna i l s  (GISH, 1970). 

T h e r e  w e r e  two m a x i m a  of  to ta l  DDT r e s i d u e  in all  the  
t h r e e  e x p e r i m e n t s  (Figs.  1-3). DINDAL and WURZINGER (1971) 
a l so  r e p o r t e d  two such m a x i m a  in s e v e r a l  t i s s u e s  of  a t e r r e s t -  
r i a l  snai l .  S imi l a r  two m a x i m a  t r end  has  been  r e p o r t e d  in many 
aquat ic  o r g a n i s m s  and th is  was  expla ined  to be  due to an ini t ia l  
inges t ion  of DDT fol lowed by a r e d i s t r i b u t i o n  in the  body 
(EBERHARDT et a l . ,  1970). 

The DDT concen t ra t ion  in the  w a t e r  i n  the  t h r e e  
aqua r i a  showed a rap id  d e c l i n e  in the f i r s t  24.  hours  
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DDT and i ts  m e t a b o l i t e s  in 
sna i l s  exposed  to 0 .005  ppm 
DDT in wa te r .  
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Fig. 2 DDT and i ts  m e t a b o l i t e s  in 
sna i l s  exposed  to 0 .01  ppm 
DDT in wa te r .  
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Fig. 3 DDT and its me tabo l i t e s  
in snai l s (above)  and wa te r  
(below) exposed to 0 .05  
ppm DDT in water .  

(Fig. 3 to 5). This was obviously due to the rap id  pick up of  DDT 
by the snai l s ,  

Metabo l i sm of DDT 

DDD and DDE were  the only two me tabo l i t e s  de tec ted  in 
the sna i l s .  In the lowest concen t ra t ion  i. e 0. 005 ppm, the sna i l s  
conta ined s l igh t lyh igher  levels  of DDE c o m p a r e d  to DDD. In the 
h igher  concen t ra t ions  i. e. 0.01 and 0 .05  ppm the DDD was the 
m a j o r  metabol i t e (F ig .  1 to 3). In t e r r e s t r i a l  s lugs  and sna i l s  
also,  the s ame  two me tabo l i t e s  were  de tec ted  with DDD being 
the predominant  one (DINDAL and WURZINGER, 1 9 7 1 ; 
THOMPSON, 1973). 

Significant amounts  of DDT metabo l i t e s ,  DDD and D D E ,  
appeared  in the aqua r i a  wa te r  f rom 14 days  a f t e r  the begining 
of the expe r imen t  in ca se  of 0. 005 and 0.01 ppm c o n c e n t r a -  
t ions  (Figs.  4 and 5). In both the c a s e s  in i t i a l ly  t h e r e  was m o r e  
of DDE but DDD concen t ra t ions  became  m o r e  in about 8 days .  
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DDT and i ts  m e t a b o l i t e s  in 
water  which contained sna i l s  
and 0. 005 ppm DDT init ial ly .  
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Fig. 5 DDT and i ts  m e t a b o l i t e s  in 
water  which contained sna i l s  
and 0 . 0 1  ppm DDT init ial ly.  
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At the t~ighest concen t ra t ion  used  i . e .  0 . 0 5  p p m ,  no m e t a b o l i t e s  
could be de t ec t ed  in w a t e r  t i l l  the  dura t ion  of the  e x p e r i m e n t  
(8 days) .  

Excre t ion  of DDT 

pond water ,  the 
v e r y  ra )idly 

When the sna i l s  exposed  to 0 . 0 5  ppm DDT for  
8 days ,  w e r e  t r a n s f e r r e d  to an a q u a r i u m  conta ining f r e s h  

DDT and i t s  m e t a b o l i t e s  w e r e  e x c r e t e d  
in the f i r s t  24 hou r s  ( F i g  . 6 )  

Fig. 6 
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DDT and its metabolites in snarls 
transferred to water containg no 
added DDT after an initial 8 days 
exposure to 0.05 ppm DDT. 
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About 75~o of the  tota l  DDT in the  snai l s  was e x c r e t e d  within 24 
hou r s  and in 9 days  the  concen t r a t ion  in the snai ls  was about 6~o 
only. The  r a t e  of exc re t ion  of DDE was Mow c o m p a r e d  to DDT 
and DDD. In C. h o r t e n s i s  l a rge  quant i t ies  of DDT was e x c r e t e d  
rap id ly  f r o m  24 hour s  onwards  through the faeca l  m a t t e r  (DIND- 
AL and WURZINGER, 1971). 

The d i s t r ibu t ion  pa t t e rn  of DDT and i ts  me tabo l i t e s  obtained 
in our  e x p e r i m e n t s  may  not be en t i r e ly  due to me tabo l i sm .  It 
is  poss ib le  that  the  me tabo l i t e s  m a y  be r e a b s o r b e d  f rom the  
w a t e r  as snai l s  a r e  known to r e inges t  t h e i r  faeces ,  thus  r e c y c -  
ling the  m a t e r i a l s  again (DINDAL and WURZINGER, 1971). It is 
evident  f rom the p r e s e n t  da ta  that  DDT and i ts  me tabo l i t e s  can 
be eas i ly  e l imina ted  f rom aquat ic  snai l s  if  the  env i ronmen t  is 
f r e e d  of t h e s e  pes t i c ides .  
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