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E a r t h w o r m s  a r e  known to  a c c u m u l a t e  DDT and i t s  m e t a -  
b o l i t e s  f rom the  soi l  in va ry ing  d e g r e e s  (YADAV et  a l . ,  19'76 a ) 
T h e r e  have been  v e r y  few r e p o r t s  r e g a r d i n g  the  m e t a b o l i s m  of 
DDT in e a r t h w o r m s  and even t h e s e  a r e  conf l ic t ing  (EDWARDS 
and JEFFS,  1974 ; DAVIS, 1968, 1971 and STRINGER e t  al  . ,  
1970). In P. pos thuma  DDT and i ts  m e t a b o l i t e s  have been  found 
to be  prese--fit with DDE being the m a j o r  m e t a b o l i t e  (YADAV et a l . ,  
1976 b). It was  a l so  o b s e r v e d  that  p r e s e n c e  of l indane inhibi ts  
the uptake  of  DDT in the  e a r t h w o r m s  but  the  p ropor t ion  of  m e t a -  
b o l i t e s  f  ̀ w a s  m o r e .  However ,  it is  not c l e a r  i f  th i s  i n c r e a s e  
in DDT m e t a b o l i t e s  is due to a s e l e c t i v e  pickup f rom the soi l  o r  
an a c c e l e r a t e d  r a t e  of m e t a b o l i s m . 1 4 T h e r e f o r e ,  a s tudy was  
under taken  on the  m e t a b o l i s m  of - - C - D D T  and the  e f f ec t s  of 
p r e t r e a t m e n t  with DDT, l indane o r  d i e ld ren  on DDT m e t a b o l i s m  
in P. pos thuma.  

MATERIALS AND METHODS 

E a r t h w o r m s  w e r e  co l l ec t ed  f rom Delhi Un ive r s i t y  Campus  
and 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  for  one week.  Stan-  
da rd  so lu t ions ,  1 m g / m l  (w/v)  of  p, p ' -DDT,  l indane and d ie ld r in  
w e r e  p r e p a r e d  in ace tone  and mixed  in so i l  with an a t o m i z e r  to g ive  
a concen t ra t ion  of i ppm of the  in sec t i c ide .  Twenty  hea l thy  
e a r t h w o r m s  w e r e  t r a n s f e r r e d  to the  pots  containing 5 kg each  of  
the t r e a t e d  soi l  and left  t h e r e  for  one week.  At the end of  the  
week the e a r t h w o r m s  w e r e  t aken  out of  the  t r e a t e d  soi l  and in j e -  
c ted  i n t r a p r o s t o m i a l l y  with 0 .1  /u Ci of  C 1 4 - D D T  (Sp. ac t iv i ty  
I 9 . 1  m C i / m M )  and t r a n s f e r r e d  to  pe t r i  d i s h e s  l ined with mo i s t  
f i l t e r  paper .  At the s a m e  r ime un t r ea t ed  e a r t h w o r m s  w e r e  a l so  
in jec ted  with 14C-DDT as  con t ro l s .  E a r t h w o r m s  w e r e  kept  in 
deep  f r e e z e  at z e r o  t ime ,  12 h r s  and 24 h r s  a f t e r  DDT in jec t ion .  
Tne s a m p l e s  w e r e  e x t r a c t e d  and pur i f ied  as  d e s c r i b e d  e l s e w h e r e  
(YADAV et  a l . ,  1976 a, b). The c o n t a i n e r s  w e r e  r i n s e d  with a 
to ta l  of  200 ml  ace tone  for  e x c r e t o r y  p roduc t s .  Pur i f ied  s a m p l e s  
w e r e  applied on T L C  pla tes  coa ted  with s i l i c a  ge l  G alongwith 
the  s t a n d a r d s  and the a r e a s  c o r r e s p o n d i n g  to DDT, DDD and 
DDE spo t s  w e r e  s c r a p p e d  and e x t r a c t e d  with hexane  into v i a l s .  
The s a m p l e s  w e r e  e v a p o r a t e d  to d r y n e s s ,  r e - d i s s o l v e d  in 0 . 5 m l  
of cyc lohexane  and 12 ml  of  sc in t i l l a t ion  fluid cons i s t i ng  of  
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RESULTS AND DISCUSSION 

When the  ea r thwor rns  w e r e  t r e a t e d  with 14C-DDT only , 
it was  found that 12 h o u r s  a f t e r  t rea t rnent ,  DDT was  rne tabol ized  
to p, p' -DDE and p, p -DDD, the p r o p o r t i o n s  being 18 .9  and 17.67o 
of the  to ta l  (Table  1). This  shows  c l e a r l y  that  the e a r t h w o r r n s  , 
P. posthurna is  able  fo  m e t a b o l i s e  DDT to DDE and DDD. The sa ine  
rne tabol i tes  have  been  d e t e c t e d  e a r l i e r  in e a r t hwor rn s  (YADAV 
et a l . ,  1976 b and STRINGER et  a l . ,  1970). Af te r  24 hour s ,  the  
sarne rne tabol i t es  w e r e  p r e sen t ,  but t h e r e  was  a s l ight  d e c r e a s e  
in the  quan t i t i e i  of DDT and the rne tabo l i t es  (Table 1), pe rhaps  
due to e x c r e t i o n  by the ea r thwor rns .  In ea r thwor rns  p r e t r e a t e d  
with DDT, the to ta l  p e r c e n t a g e  of rne tabo l i t e s  was  the  sarne as  
in the  p rev ious  case ,  excep t  that  DDE was  the  p redominan t  rne ta-  
ba l i te .  In 24 hour s ,  DDE aceounted  for  about 59~o of the  label ,  
while DDT and DDD accounted  f o r 2 5  and 16~o r e s p e c t i v e l y .  The 
p re t r ea t rnen t  of  e a r t hwor rn s  r e s u l t e d  in an a c c e l e r a t e d  rne tabo-  
l isrn of DDT cornpared  with the  con t ro l s .  P re t rea t rnen t  with 
l indane showed again the  sa ine  rne tabo l i t e s  i . e .  DDE and DDD 
which accounted  for  19 and 26~o of the  to ta l  12 h o u r s  a f t e r  t r e a t -  
ment .  H e r e  a l so  t h e r e  was  an a c c e l e r a t i o n  in the r a t e  of  rne ta-  
bol i s rn  as round e a r l i e r  by YADAV et al. (1976 b). An a c c e l e -  
ra t ion  of l indane rnetabol isrn  was  o b s e r v e d  in r a t s  p r e t r e a t e d  
with DDT o r  l indane (CHADWICK and FREAL,  1972). At 24 
hou r s  a f t e r  t rea t rnent ,  the  to ta l  DDT content  was  r e d u c e d  to 
about one sixth (Table 1), apparen t ly  b e c a u s e  of rap id  exc re t ion .  
A d i f fe rent  ear thworrn ,  Lurnbr icus  t e r r e s t r i s ,  i s  known to 
e x c r e t e  DDT and i ts  r n e t ~ o l i t e s  v e r y  rap id ly  when they  a r e  kept 
in an in sec t i c ide  f r ee  environrnent  (EDWARDS and JEFFS,  1974). 
YADAV et al. (1976 b)  had e a r l i e r  r e p o r t e d  that  e a r t h w o r m s  pick 
up l e s s  DDT frorn soi t  t r e a t e d  with DDT and lindane. This  rap id  
e x c r e t i o n  of DDT may  be  a r e f l ec t i on  of the  sa ine  t r end (T ab l e  2). 

As o b s e r v e d  in the c a s e  of  pre~reat rnent  with DDT 
and l indane, 14C-DDT was  m e t a b o l i z e d  f a s t e r  when the 
e a r t h w o r r n s  w e r e  p r e t r e a t e d  with d ie ldr in .  At 12 h o u r s  
a f t e r  t r ea t rnen t  the  p e r c e n t a g e  of DDT, DDE and D D D 
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TABLE 1 

Per cent DDT and i ts  metabol i tes  r e c o v e r e d  in Phere t ima  pos th-  
uma 12 to 24 hours  af ter  an i n t r a p r o s t o m i a l  inject ion of 0. 1 
/u Ci 14C-DDT pe r  e a r t h w o r m  p r e t r e a t e d  with DDT, l indane or  

d ie ld r in  

DDT DDE DDD 

Control  12 hr .  36.5  10.8 10.1 
(63.5)*  (18.9) (17.6) 

24 hr.  33.2  10.1 7.7 
(65.1) (19.7) (15.1) 

lh-etreatment  12 hr .  43 .6  11.7 8 .4  
with DDT (68.5) (18.3) (13.2) 

24 hr.  13.4  31.5 8 .8  
(24.9) (58.6) (16.4) 

P re t r ea tmen t  12 hr .  42.2  14.5 19.7 
with Lindane (55.2) (18.9) (25.8) 

24 hr.  6.0 2.9 4.7 
(44.1) (21.4) (34.6) 

Pretreatmen~ 12 hr.  26.5  24.2 9 .7  
with Dieldrin (43.9) (39.9) (16.1) 

24 hr .  25 .9  8 .4  11.0  
(57.2) (18.6) (24.2) 

* per cent of total 14C-DDT recovered. 
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TABLE 2 

Per cent DDT and its metabol i tes  excre ted  by Phere t ima posth- 
ma  in 12 to 24 hours af ter  an in t iap ios tomia l  injection of 0. 1 
/U Ci 14C-DDT per  ea r thworm pre t rea ted  with DDT, lindane or  

dieldrin 

DDT DDE DDD 

Pre t rea tment  12 hr .  19.1 2.1 2.6 
with DDT (80.4)* (8.8) (10. 8) 

24 hr.  20.9 2.5 2.8 
(79.3) (9.9) (10.7) 

Pre t rea tment  12 hr.  6.3 0.5 1.1 
with IAndane (79.6) (6.4) (14.0) 

24 hr.  17.1 1.2 3.2 
(79.7) (5.6) (14.7) 

Pre t rea tment  12 hr .  17.0 2.6 2.3 
with Dieldrin (78.3) (11.5) (10.2) 

24 hr.  18.1 3.6 3.1 
(73. O) (14.6) (12.4) 

per  cent of total 14C-DDT recovered .  

was 44, 40 and 16 ~o respect ively ,  while 24 hours  la ter ,  it was 
57, 19 and 24. Thus it is seen that p re t rea tment  with DDT,  
lindane and dieldrin acce le ra t e s  the DDT metabol ism. 

Table 2 presen ts  the data on the excre t ion of 14C-DDT by the 
ear thworms.  It is seen that measurab le  quantities of DDT as 
well as its metabol i tes  a re  excre ted  by the  ear thworrns  in 12 
hours af ter  t r ea tmen t .  The DDT is the major  component of 
the excre ta  constituting 73 to 80 ~o of the total followed by 
DDE and DDD. With an inc rease  in r ime to 24 hours,  the quan- 
t i ty excre ted  also increased.  EDWARDS and JEFFS (1974)have 
repor ted  that ea r thworms  ( L . t e r r e s t r i s )  containing DDT and 
DDE when kept in clean soil, excre ted  DDT within th ree  weeks 
but DDE was much m o r e  pers is tent .  A f resh  water  s n a l l ,  
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V ivapara  he l i c i fo rmis  was shown to excre te  DDT and its m e t a -  
bol i tes  ve ry  rapidly  when the snai ls  were  t r a n s f e r r e d  to c lean 
water  (YADAV et a l . ,  1976 a) 
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