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The varlous toxic effects by endrin include 
several pathological changes in gills, liver, braln, 
gonad and pancreas of Salmo ™ (ELLER 1971), retard- 
ation of growth, gonad deveiopment, thyroid activity, 
alterations in serum characteristic behaviour and mort- 
ality in Carassius auratus (GRANT and MEHRLE 1970), 
damage of central nervous system and reproductive system 
of Pimephaius notatus and Lebistes reticuIatus (MOUNT 
I962} and aitered liver function (EISLER'a~d EDMUNDS 
1966). FERGUSON et al. (1965), SAANIN (1960) and 
TARZWELL (1965) bave reported that endrin in water is 
highly toxic fo fishes. JOHNSON (1968) and KATZ et al. 
(1969) reviewed the literature on the effects o f  vari- 
ous pesticides on fishes. 

In the present study, we have examined the effect 
of endrin on few phosphatases in the liver and kidneys 
of a fresh water teleos% fish, Channa punctatus, in vivo. 

MATERIALS AND METHODS 

Animais and t r e a t m e n t :  

L i v i n g  specimens o f  Channa punc ta tus ,  I l  + 3 cm 
i n  l eng th  and 50 + 7 g i n  w e i g ~ ,  were c o l l e c t e d  Trom 
l o c a l  f r e s h  w a t e r - s o u r c e s .  Theu were a l l owed  fo  acc l im-  
a t i z e  t o  the l a b o r a t o r y  aquar ia  f o r  t h r e e  days. In o r d e r  
fo  observe the  e f f e c t  o f  a s u b l e t h a l  c o n c e n t r a t i o n ,  the  
f i s h e s  were t r e a t e d  w i t h  0 .03  mg/L of  end r i n  in  tap  
wa te r .  In each case, t w e n t y - f o u r  f i s h e s  were examined. 

Preparation of tissue homogenates and enzyme assay: 

A f t e r  15 and 30 days o f  expsosure,  bo th  groups 
o f  c o n t r o l  and exper imen ta l  f i s h e s  were d i s s e c t e d .  L i v e r  
and k idneys  were c o l l e c t e d  and 10~ (W/V) homogenates 
were p repared  in  i ce  co ld  0 .25  M sucrose s o l u t � 8  us ing  
a c h i l l e d  Pot%er-Elvehjem homogenizero The homogenates 
were c e n t r i f u g e d  f o r  20 min at  1000 G and the c l e a r  
s u p e r n a t a n t  f l u i d s  were used as the  source o f  enzymes. 
0 . 016  M sodium ~-glycerophospha%e was used as %he subs- 
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trate in pH medium of 5.0 and 9.3 for acid and alkaline 
phosphatase respectively. The incubation rime was one 
hour. The enzyme activitv was estimated according fo the 
method of BODANSKY (1933). SWANSON~method(1965) was foll- 
owed for the estimation of glucose-6-phosphatase activity. 
0.01M glucose-6-phosphate solution was incubated for 
15 min al a pH of 6.5. AIl the incubations were made at 
37~ The activity is expressed as mg of inorganic phos- 
phate liberated per mg of protein/hr. 

Protein determination: 

Total protein content of the homogenate was 
estimated according fo the method of LOWRY et al. (1951) 
with bovine serum albumin as standard. 

Statistical methods: 

The t-test described by FISHER (1950) was empl- 
oyed to calculate the statistical significance between 
control and experimental values. 

RHSULTS AND DISCUSSION 

The results of the experiments conducted are 
given in Table I. Very l i t t l e  work has been done on the 
effects of endr�8 on enzyme act iv i t ies so an attempt has 
been made to examine the effect of this pesticide on the 
act iv i t ies of acid, alkal�8 and glucose-6-phosphatases. 
Exposure of fishes for 15 days to endrin in vivo resulted 
in the inhibi t ion of act iv i t les of acid ph-6sp--~ase and 
glucose-6-phosphatase in the l iver .  This is followed by 
an elevation above normal level in fishes treated for 
30 days. In contrast to l iver ,  kidney revealed an incre- 
ased act iv i ty  of al1 the three enzymes ai both the exp- 
erimental periods. At 15 days of exposure, there is no 
significant change in acid phosphatase activity but 
kidney showed an elevation in activity. In out earlier 
stud�8 (SASTRY and $HARMA 1977a,b) also an elevation 
was noted by this pesticide in acid phosphatase activity. 
Cellular damage is usually accompained by an increase in 
acid phosphatase activity but according to NOVIKOFF 
(1961) and DH DUVs (1963), the elevated acid phosphatase 
activity may be associated with the prenecrotic changes. 
Alkaline phosphatase is a brush border enzyme. The elev- 
atlon in alkaline phosphatase activity in the two 
tissues ai both experimental periods may be due fo an 
increase in transphosphorylation activity. NHLSON (1955) 
round increased levels of alkaline phosphatase in the 
serum of rats which had been exposed fo endrin and this, 
according fo HARPHR (1963), is associated w�8 patholo9- 
ical changes. The hydrolysis of glucose-6-phosphate is 
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a keystep in gluconeogenesis and in the conversion of 
liver glycogen to blood glucose (HOCHACHAKA 1969). The 
decrease in glucose-6-phosphatase activity may be attri- 
buted due to disturbances in the general metabolism of 
the cell and due to mitochondrial damage. GRANT and 
MHHRLE (1973) have reported inhibition of mobilization 
of liver glycogen by low doses of endrin and blockage 
by high doses. No possible explanation can be given ai 
this primary stage as further experiments are in progress. 
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