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The p o l l u t i o n  Of r i v e r s  and l a k e s  by the  e f f l u e n t s  d i s -  
charged  by v a r i o u s  i n d u s t r i e s � 9  has  been found to  canes  heavy 
f i s h  m o r t a l i t y  (GANAPATI & ALIKIg~HI 1950, DAVID 1956�9 DAVID & 
RAY 1956�9 VBHKATRA14AN 1966) due t o  hypcrxia,  h igh  l e v e l s  o f  o r -  
gan i c  s u b s t a n c e s � 9  SnorEanic s a l t s  and heavy m e t a l s .  Recen t l y  a 
d e c r e a s e  in  oxygen consumption was found in  f i s h � 9  Labs .  r o b i t s .  
exposed Co i n d u s t r i a l  e f f l u e n t s  (unpub l i shed  d a t a ) .  The p rob -  
a b l e  p h y s i o l o g i c a l  changes  in  f i s h  exposed to  i n d u s t r i a l  e f f l u -  
e n t s  have no t  y e t  been t h o r o u g h l y  i n v e s t i g a t e d .  T h e r e f o r e .  an 
a t t e m p t  was made to  s t udy  the  changes  in  b lood  Elucose  and 
t i s s u e  g lycogen  o f  f i s h  s u b j e c t e d  Co the  e f f l u e n t s .  

MATERIAL AND 14ETHODS 

The e f f l u e n t  sample was c o l l e c t e d  from Sana thnagar  Indus -  
t r i a l  a r e a  n e a r  Hyderebad�9 I n d i a .  There a r e  about  300 major  and 
minor i n d u s t r i e s  m a n u f a c t u r i n g  s v a r i e t y  o f  p r o d u c t s  i n c l u d i n g  
c h e m i c a l s ,  d rugs �9  e x p l o s i v e s � 9  food p r o d u c t s ,  machinery  and 
p a i n t s ,  e t c .  �9 which d i s c h a r g e  t h e i r  e f f l u e n t s  i n t o  a chmmel  
J o i n i n g  Hussain  Sugar l ake �9  which I s  s i t u a t e d  in  the  h e a r t  o f  
twin c i t i e s  o f  Hyderabad and Sucunderabad.  The Board f o r  P re -  
v e n t i o n  and Cont ro l  o f  Water P o l l u t i o n ,  Andhra Pradesh�9  I n d i a .  
r e p o r t e d  the  p r e s ence  o f  h igh  load  o f  heavy m e t a l s  l i k e  HS. Zn. 
Cd�9 CO. CT�9 Pb. Cu and Fe�9 in  the  e s  

Le tha l  c o n c e n t r a t i o n  (LC 50) v a l u e s ,  de te rmined  f o r  bo th  
the  f i s h � 9  H. f o s s l l t s  and C. b~tra~h~q which were c o l l e c t e d  from 
Hussatn  Sugar l ake �9  were found to  be a t  707. c o n c e n t r a t i o n  o f  the  
e f f l u e n t .  A b a t c h  o f  6 f i s h  o f  each  s p e c i e s  was kep t  In  e f f l u -  
en t  samples  in  s e p a r a t e  t anks  a t  50~ c o n c e n t r a t i o n  f o r  a p e r i o d  
o f  15 days .  S i m u l t aneous l y  a n o t h e r  b a t c h  o f  f i s h  was kep t  in  a 
t ank  c o n t a i n i n g  normal  t ap  wa te r  (Con t ro l )  f o r  the  same p e r i o d .  
A f t e r  15 days  f i s h e s  o f  bo th  the  b a t c h e s  were s a c r i f i c e d  and 
g lycogen  l e v e l s  o f  l i v e r � 9  k idneys  musc les �9  g i l l s  and h e a r t  were 
e s t i m a t e d  by the  method o f  Km4P e t  e l .  (1954).  Blood g l u c o s e  
was e s t i m a t e d  by Nelson and SomoKyl method as  g iven  in  HAWK e t  
e l .  ( 1 9 ~ ) .  Blood g l ucos e  and t i s s u e  g lycogen  l e v e l s  were ex-  
p r e s sed  as mS/100 ml o f  b lood  and mK/g wet weight  o f  t i s s u e .  
r e s p e c t i v e l y .  
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RESULTS 

Some chemical  p a r a m e t e r s o f  the e f f l u e n t  used in  the  p r e s -  
en t  s tudy and normal tap  water  were ana lysed  and the da t e  are  
p resen ted  in the Table 1. l~hen compared to  normal t ap  wa te r ,  
the  e f f l u e n t  con ta ined  n i l  oxygen, but a s eve ra l  f o l d  i n c r e a s e  
was n o t i c e d  in  a l l  o t h e r  parameters .  

Table 1 

Chemical parameters  o f  the e f f l u e n t s  a a m p l e c o l l e c t e d  
from Sanatnagar  I n d u s t r i a l  a r ea  near  Hyderebad 

(Values expressed as ms / l )  
~ m o m m m ~ m m w o m m m m m m m m m w ~ m ~ . m m m m m m m m o m m m o o m m ~ m m . ~ m m o . m m . m m m m m m m .  

pH 0 2 CO 2 HCO; Chlor ides  Sulphates  
m m ~ @ m m w m m m . m m m m m m ~ m m o m m m m m m m ~ m m o m m m ~ m m m m m m m ~ m m m m m m o m m m ~ m m m ~ m m O  

Normal 
tap  water  7.9 6.5  6 .0  176 24 38.4 

E f f l u e n t  7.1 ~ i l  96 570 1000 84.4 

Date of  c o l l e c t i o n  of the e f f l u e n t  Apr i l  19, 1977. 

There was 92.2~ and 95.3% i n c r e a s e  in  blood g lucose  l e v e l  
o f  H. f o s s i l , s  end C. beCrachu8, r e s p e c t i v e l y ,  a f t e r  exposure t o  
e f f l u e n c e .  In  C. b.acrachu8 a s i ~ a i f i c a n t  decrease  in  g lycogen  
l e v e l  was found in l i v e r ,  muscles and s i l l s ,  whereas in  h e a r t  
and kidney the re  was a s l i g h t  i n c r e a s e .  A s i g n i f i c a n t  dec rease  
in g lycogen l e v e l  in  H. f o s s i l  i s  was observed on ly  in  l i v e r  and 
g i l l s  (Table 2) .  In  muscles o f  ~o f o s s l l i s  t he re  was a 13.2% 
decrease  in  g lycogen l eve l  which i s  not  s i g n i f i c a n t .  

DISCUSSION 

In the p r e sen t  s tudy ,  the  r a i s e  in  blood g lucose  l e v e l  in  
bo th  the f i s h  may be duo to  enhanced g lycogen breakdown in  l i v e r ,  
p robab ly  because o f  anaerob ic  s t r e s s  and t o x i c  subs tance8 p r e s -  
en t  in  the  e f f l u e n t .  S imul taneously  more t i s s u e  g lycogen i s  
u t i l i z e d  r e s u l t i n g  in f a l l  o f  g lycogen l e v e l .  NAF~NO and 
TOULINSON (1967) observed an e l e v a t i o n  o f  b lood g lucose  l e v e l  in 
rainbow t r o u t  in  response  to  osmotic  and p h y s i c a l  s t r e s s .  In  H. 
r o s e , l i e ,  sub jec ted  Co mercury i n t o x i c a t i o n ,  a dec rease  in  s lY- 
cosen l e v e l  o f  l i v e r ,  muscles  and k idney was r e p o r t e d  (QAYYUM & 
SHAFFI 1977).  HODSON (1976) found i n c r e a s e  in  g lycogen u t i l l -  
z a t i o a  in muscles  o f  rainbow t r o u t  exposed to  l e t h a l  c o n c e n t r a -  
t i o n s  o f  z inc .  Some of  the  subs tances  l i k e  n i t r a t e s ,  c h l o r i d e s  
and a u r e o l a  were shmm Co ox id i ze  haemoglobin Co:~matheemo$1obin 
the reby  inducing  anaerob ic  s t r e s s  (SMITH & 2USSO 1975, GROTHE & 
~TroN 1~75). 
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I t  i s  a l s o  p o s s i b l e  t h a t  t h e r e  may be imba lance  in  pan-  
c r e a t i c  hormones i n v o l v e d  in  c a r b o h y d r a t e  m e t a b o l i s m ,  due t o  
damage os p a n c r e a s  caused by t o x i c  s u b s t a n c e s  in  the  e f f l u e n t .  
In  Channa p u n c t a t u e  a d m i n i s t r a t i o n  o f  c o b a l t  c h l o r i d e  and c o b a l t  
n i t r a t e  was shown t o  induce  h y p e r g l y c e m i a  by d e g r a n u l a t l o n  and 
v a c u o l i z a t i o n  o f  the  p a n c r e a t i c  ~ c e l l s  in t he  i n i t i a l  s t a g e s  
and damage of ~ cells in later stages (KHANNA & GILL 1975). 
F u r t h e r  s t u d i e s  a r e  in  p r o g r e s s  in  our  l a b o r a t o r y  to e l u c i d a t e  
the mechanism p e r t a i n i n g  to the m e t a b o l i c  impa i rmen t .  

ACKNOWLEDGMENTS 

One of the a u t h o r s  (ADD) wishes  t o  e x p r e s s  his s i n c e r e  
thanks  t o  t he  a u t h o r i t i e s  o f  Counci l  o f  S c i e n t i f i c  and I n d u s -  
t r i a l  Resea rch ,  New D e l h i ,  f o r  t he  f i n a n c i a l  a s s i s t a n c e .  He i s  
a l s o  g r a t e f u l  to  the  D i r e c t o r ,  C . I . F . E . ,  Bombay, f o r  p r o v i d i n g  
n e c e s s a r y  f a c i l i t i e s  in  the  p r e s e n t  i n v e s t i g a t i o n .  

REFERENCES 

DAVID, A . :  Proc.  Nat .  I n s t .  S c i .  I n d i a  22, 132 (1956) .  

DAVID, A. and F. HAY: Environ. Hlth. ~, 6 (1966). 

GANAPATI, S. V. and K. H. ALII~NHI: Proc. Nat~ Inst. Sci. 
India 16, 189 (1950). 

GROTHE, D. R.  and  J .  W. EOT~q: Trans .  Am. F i s h .  Soc.  104, 800 
(1975) .  

HAWK, P. B. ,  B. L. OSER and W. H. ~ R S O N :  P r a c t i c a l  Phys i o -  
l o g i c a l  Chemistry. McGraw-Hill Book Company, I n c . ,  N. u 

HODSON, P. V. :  J .  F i s h .  Hes. Board Can. 33, 1393 (1976) .  

KEMP, A., VANKITS and A. J. M. HEIJNINGEN: Biochem. J. 56_, 646 
(1954) .  

KHANNAp S. S. and T. S. GILL: 

NAKANO, T. and N. TOULINSON: 
(1967) .  

QAYYUM, M. A. and S. A. SHAFFL: 

SHITH, C, g. and R. C. RUSS': 

VENKATRAMAN, G. : 

Acta. Anat. 9_~2, 194 (197)). 

J. Fish Res. Bd. Can. 24, 1701 

Curr. Sci. 46, 652 (1977). 

Frog. Fish Cult. 37, 150 (1975). 

J .  Mar. B i o l .  Ass .  I n d i a  8 ,  224 (1966) .  

272 


