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P e s t i c i d e s  a r e  be ing  used  g l o b a l l y  on an i n c r e a s i n g  s c a l e  (Singh 
and S r i v a s t a v a  1984) .  In I n d i a  u s e  of  t h e s e  c h e m i c a l s  i s  
s t e a d i l y  i n c r e a s i n g  and i s  e x p e c t e d  to r e g i s t e r  t he  p r o j e c t e d  
e s t i m a t e  of  149-795 tones  b y  1983-84 (Gupta  and Gupta 1976) .  
The p e r s i s t e n c e  and u b i q u i t o u s  na tu r e  of o r g a n o c h l o r i n e s ,  
o r g a n o p h o s p h a t e s  and c a r b a m a t e s ,  coup led  wi th  t h e i r  t endency  
to c o n c e n t r a t e  t h e  n o n - t a r g e t  o rgan i sm t h r o u g h  t h e  food cha in ,  
u l t i m a t e l y  p r o d u c e  t o x i c i t y  to f i s h ,  b i r d s ,  w i l d l i f e  and in t u rn  
to man. 

The p r e s e n t  i n v e s t i g a t i o n  e v a l u a t e s  the  t o x i c i t y  of t he  
w e e d i c i d e ,  2 ,4-D on t h e  b i o c h e m i c a l  a l t e r a t i o n s  of the  t o t a l  
p r o t e i n  in t he  l i v e r  of Charms p u n c t a t u s  ( B l o c h . ) .  

MATERIALS AND METHODS 
Fu l l  grown s p e c i m e n s  of Channa punc t a tu s  ( B l o c h . )  measur ing  12-  
15 cm in  length and 29-65 g in we igh t  were  s e l e c t e d  fo r  t he  
p r e s e n t  s t u d y .  They  were  a c c l i m a t i z e d  a t  the  room t e m p e r a t u r e  
in g l a s s  a q u a r i a  (75 cm x 37.5 cm x 37.5 cm) conta ining 10L 
n o n - c h l o r i n a t e d  t ap  w a t e r .  

2 , 4 - D i c h l o r o p h e n o x y a c e t i c  a c i d ,  a common w e e d i c i d e  conta ining 
8096 a c t i v e  i n g r e d i e n t  was u s e d .  I t  i s  m o d e r a t e l y  t o x i c  to 
human be ing ,  w i l d l i f e  and a q u a t i c  a n i m a l s ,  but  h i g h l y  t o x i c  to 
the w e e d s .  

The med ian  t o l e r a n c e  l imi t  was e v a l u a t e d  b y  us ing  s h o r t  t e rm 
s t a t i c  b i o a s s a y  me thod  ( S t a n d a r d  me thod ,  APHA, AWWA and 
SPCR 1971) .  The p r o t e i n  content  was e s t i m a t e d  b y  the  method  
d e s c r i b e d  b y  L o w r y  et  a l .  (1951) .  

RESOLTS AND DISCUSSION 
C. punc ta tus  were  e x p o s e d  to 1125, 1250, 1375, 1500, 1625 and 
1"750 ppm of 2 ,4 -D fo r  24, 48, 72 and 96 h r ,  and the  s u r v i v a l  
number  and s u r v i v a l  p e r c e n t a g e  were  r e c o r d e d .  
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The s t a t i s t i c a l  a n a l y s i s  showed tha t  the  change in the  s u r v i v a l  
number  i s  s ign i f i can t  in r e l a t i o n  to e x p o s u r e  t ime and 
concen t ra t ion  of 2 ,4 -D.  There  is a c o r r e s p o n d i n g  d e c r e a s e  in 
the  s u r v i v a l  pe rcen tage  with the  i n c r e a s e  in concen t ra t ion  and 
e x p o s u r e  t ime.  The TLM va lues  r e c o r d e d  a r e  1687.5,  1437.5,  
1250.0 and 1212.5 ppm for  24, 48, 72 and 96 h r  r e s p e c t i v e l y .  
The s u b - l e t h a l  concen t ra t ions  of 2 ,4-D w e e d i c i d e - 6 0 0  ppm and 
800 ppm, were  s e l ec t ed  for  the  p re sen t  s t u d y .  

On e x p o s u r e  to the  s u b - l e t h a l  concen t ra t ions  of 2 ,4-D the  f i sh  
e x h i b i t e d  e r r a t i c  swimming a b i l i t y  and d i f f i c u l t y  in r e s p i r a t i o n  
p r i o r  to d e a t h .  The r a p i d  o p e r c u l a r  and i r r e g u l a r  j e r k y  
movements of the  b o d y  were o b s e r v e d .  During e x p o s u r e  to the  
s u b - l e t h a l  concen t ra t ions  the  f i sh  s e c r e t e d  e x c e s s i v e  mucous.  
The body  colour  g r a d u a l l y  becomes Hgh te r  with the  i nc rea se  in 
the e x p o s u r e  t ime.  In c o n t r a s t ,  the  con t ro l  f i sh  e x h i b i t e d  
normal  r e s p i r a t o r y  and o p e r c u l a r  movements .  

Table  I ,  P ro t e in  content  in t he  l i v e r  of C. puncta tus  in con t ro l  
and e x p e r i m e n t a l  cond i t i ons .  

Concen t ra t ion  of 2 ,4-D 

600 ppm 800 ppm E x pos ure  
time p ro t e in  A l t e r a t i on  P ro t e in  A] t e r a t l on  

content  % content  9o 

24 6.80• 31 a 15.73 4.69-*0.15 a 41.88 
48 5.87-*0~48 a 27.26 4 .14•  a 48.69 
72 4 .30•  a 46.71 3.70•  a 54.15 
96 3.35-*0.56 a 58.48 3.15• a 60.96 

Control  se t  8.07-*0.59 - 8.07• - 

Values a re  mean -+ of 5 i n d i v i d u a l  o b s e r v a t i o n s  
a = p <0 .001  
b = p L 0 . 0 5  
c : p < 0 . 0 1  
Pr o t e in  content  in mg/g t i s sue  weight  
* = S tandard  E r r o r .  

The mean va lue  of to t a l  p r o t e i n  content  in l i v e r  of con t ro l  se t  
of C. punc ta tus  is  8.07-*0.59 mg/g { T a b l e - I ) .  In an e x p e r i m e n t a l  
group at  a concen t r a t ion  of 600 ppm t h e r e  i s  a p r o g r e s s i v e  
d e c r e a s e  in the  p r o t e i n  content  wi th  i n c r e a s e  in e x p o s u r e  
t ime.  The va lues  r e c o r d e d  a re  6 .80 mg/g,  5.87 rag/g, 3.40 mg/g 
and 3.35 mg/g at 24, 48, 72 and 96 h r  r e s p e c t i v e l y  { T a b l e - I ) .  
The s t a t i s t i c a l  a n a l y s i s  showed t h a t  the  changes  r e c o r d e d  in 
the  va lue s  of p r o t e i n  content for  d i f f e r e n t  e x p o s u r e  t ime a r e  
v e r y  h i g h l y  s ign i f i can t  (P L .0 .001) .  
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Simi la r ly  at 800 ppm a s ignif icant  decrease  in p ro te in  has  been 
noted.  The va lues  r e co r ded  a re  4.96 rag/g, 4.14 rag/g, 3.70 
mg/g and 3.15 mg/8 at 24, 48, 72 and 96 h r  r e s p e c t i v e l y  
( T a b l e - I ) .  The s t a t i s t i c a l  ana lys i s  showed tha t  the change in 
the p ro t e in  content is  v e r y  h i g h l y  s ignif icant  (P/..0.001) for  
each exposure  t ime.  

The t o x i c i t y  of 2,4-D showed a d i r e c t  co r re l a t ion  with the 
concentra t ion and time exposu re .  Similar  obse rva t ions  have  been 
made by  Leung et a l .  (1981) in paraquat  and diquat  exposed  
copepods and by Ramalingam and Ramallngam (1982) in DDT and 
malathion exposed  Saro therodon mossambicus.  

The average  value  of the  p ro t e in  content in l i v e r  of C. 
punctatus is  8.07 mg/g which is lower than that  r e p o r t e d  by  
~4urthy and Devi (1982) in Channa punctatus and Murthy et a l .  
(1986) in Ti lapia  mossambicus.  A dec rease  in the  p ro t e in  
content has  been r eco rded  by Schaf fe r  (1967) in Leuciscus 
cephalus a f t e r  exposure  to ce r t a in  pes t i c ides ;  Mehrle et  a l .  
(1971) in Salmo qu i rdne r i  with DDT and d i e ld r in ;  and Sakaguchi 
and Hamaguchi (1975) in yel low ta i l  in jec ted  with carbon 
t e t r ach  lo r ide .  

Thus the s u b - l e t h a l  concentrat ions of 2,4-D change the  behav iour  
of Charma punctatus and a dec rease  in l ive r  p ro te in  content .  
The change in p ro t e in  content may be due to damage caused to 
hepa t i c  t i ssue  (Hilmy et a l . ,  1985) and inc reased  p ro t eo ly s i s  
(Kabeer  et a l . ,  1978). 
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