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INTRODUCTION 

Trace elements present in the body may be divided into 
essential and non-essential metals. The levels of essential metals 
are maintained by some biological processes whereas those of non- 
essential metals is through external sources. Non-essential metals 
like lead, cadmium and mercury produce cumulative toxic effects i f  
taken in small doses and acute tox ic i ty  in higher doses (HARRISSON 
et al. 1971). 

The input of heavy metals into the environment whether 
terrestr ial  or aquatic presents an important chapter in environ- 
mental pollution. The fact that harmful effects are produced in 
man and other organisms makes i t  essential that biological investi- 
gations must be taken into consideration,both for man and his envi- 
ronment. In view of this necessity, experimental studies with lead 
assume a two fold purpose, f i r s t  to learn about i ts accumulation and 
distribution in edible fishes, and second to observe whether any 
physiological changes and alterations to enzyme act iv i ty  are produced 
due to lead accumulation. Work on the f i r s t  aspect is well known 
(CASTILLINO and ALOJ 1969, GREEN et al. 1976, MAKARAV et al. 1976 
MERLINI and GIANNI 1977, MORGAN et al. 1973). Pathological effects 
of lead are mainly confined to kidney, brain, erythrocytes and haeme 
synthesis (GOYER and RHYNE 1973). Some histochemical studies have 
also been made on l iver  and kidney (ZEGARSKA and ZEGARSKI 1968). At 
least a few of the effects of lead are known to be due to enzyme 
inhibit ion and lead appears to act at a large number of biochemical 
sites (ULMER and VALLEE 1969). In view of the paucity of l i terature 
on the effect of lead on the digestive tract,  the present work has 
been undertaken to examine the alterations in the act iv i ty  of few 
digestive enzymes after chronic exposure to lead nitrate in a teleost 
f ish Channa punctatus. 

MATERIALS AND METHODS 

Living fishes were collected from local fresh water sources 
and maintained in laboratory aquaria. Specimens weighing 70 + 8 g 
each were selected and prior to experimentation they were acclimati- 
zed to the laboratory conditions for 4 days . Preliminary bioassays 
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conducte d in the laboratory under s t a t i c  condi t ions 
have shown that 3.80 mg/l of lead n i t r a t e  is a sublethal  
dose for  the experimental animals. F i r s t  group of  30 
f ishes were treated wi th th i s  concentrat ion for  30 days 
whi le second group of 30 f ishes were maintained in lead 
free d i s t i l l e d  water served as cont ro l .  15 f ishes from 
both groups were sacr i f i ced a f te r  15 and 30 days resp- 
ec t i ve l y .  10% (W/V) homogenates of  stomach, i n tes t i ne .  
py lo r i c  caeca and l i v e r  were prepared in 0.25M sucrose 
so lu t ion and O.02M phosphatase buf fer  using a ch i l l ed  
Potter Elvehjem homogenizer. The homogenates were cent- 
r i fuged for  20 minutes at I000 g and the c lear  super- 
natant f l u i d s  were used as the source of enzymes. 
O.OI6M sodium B-glycerophosphate was used as the subst- 
rate at pH 5.0 and 9.3 for  acid and a lka l ine  phosphatases 
respect ive ly .  The enzyme a c t i v i t y  was estimated accord- 
ing to the method of BODANSKY (1933). Amylase was e s t i -  
mated according toBERNFIELD (1955). The substrate used 
was O.5M starch so lu t ion .  A c t i v i t i e s  of maltase and 
lactase were estimated by q u a n t i t a t i v e l y  determining 
the reducing sugars according to the method of  GRAY and 
ROTCHILD (1941) using O.2M maltose and 0.25M lactose 
so lu t ion as substrates respect ive ly .  ANSON'S (1939) 
method was adopted fo r  the est imation of a c t i v i t i e s  of 
t ryps in  and pepsin. Protein in the homogenates was 
estimated by the method of LOWRY et a l .  (1951) using 
bovine serum albumin as standard. Ai l  the incubations 
were carr ied out at 37~ The tes t  described by FISHER 
(1950) was employed to ca lcu la te  the s t a t i s t i c a l  s i gn i -  
f icance between control  and experimental values. 

RESULTS AND DISCUSSION 

The resu l ts  of the experiments conducted are 
presented in tables 1 and 2. 

The present work aims to observe whether chronic 
treatment wi th lead n i t r a t e  produces any a l t e ra t i ons  in the 
a c t i v i t y  of the d igest ive  enzymes. Lead compounds are known 
to produce severe damage in l i v e r  and kidney (ZEGARSKA and 
ZEGARSKI 1968), kidney and brain (GOYER and RHYNO 1973). 
Though some amount of  lead enters the d igest ive system through 
food and inorganic forms of lead are also absorbed from the 
i n tes t i ne  (NEATHERY and MILLER 1975), very l i t t l e  information 
is avai lab le  on i t s  e f fec t  in the d igest ive system. In the pre- 
sent chronic treatment i t  has been observed that  there is  
no s i g n i f i c a n t  change in a lka l ine  phosphatase a c t i v i t y  in 
l i v e r  and stomach. In tes t ine  and py lo r i c  caeca showed marked 
i n h i b i t i o n  a f te r  15 days of exposure of  f ishes.  The i n h i b i t i o n  
in the enzyme a c t i v i t y  may be e i the r  due to d i rec t  binding of lead 
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with the enzyme proteins or due to the toxic effects pro- 
duced by i t  on the tissues. The decrease in the alkaline 
phosphatase act iv i ty shows that the absorption process in 
the intestine and pyloric caeca is inhibited. After 30 days 
of exposure also there is no signif icant change in the 
act iv i ty of alkaline phosphatase except in pyloric caeca 
where marked elevation is noted. Cellular damage is usually 
accompanied by an increase in acid phosphatase act iv i ty.  In 
the present experiment also an increase has been noted in 
acid phosphatase act iv i ty  after 15 and 30 days of treatment. 
The increase in acid phosphatase act iv i ty  may be due to 
increased hist iocytic reaction resulting from an excess of 
lead. WHITE (1977)WAGSTAFF (1973) and CHANDRA and IMAM 
(1973) have also reported an increase in acid phosphatase 
act iv i ty  of different tissues treated with lead, mercury 
and manganese respectively, which according to ZONEK et al. 
(1966) is due to increased pinocytosis. Ail the three 
carbohydrases examined herr have shown an i n i t i a l  increase 
in act iv i ty  followed by a subsequent decline after 30 days 
of treatment. In contrast to carbohydrases, the act iv i ty  
of the two proteases remained elevated above the normal 
level upto the end of the experimental period. This may be 
possibly related to the difference in enzjnne structure and 
behaviour. No possible explanation can be given at this 
stage as further experiments are in progress. 

The data reveal that the pattern of alterations 
in enzyme act iv i ty is not similar in al l  organs for l i ve r  
shows an entirely different pattern in comparison to digestive 
tract which may be due to as pointed out by ZIMMERMAN (1976) 
that l iver  injury is nota single enti ty but rather a variety of 
abnormal tissue responses. 

SUMMARY 

The effect of exposure of Channa punctatus to 
a sub-lethal concentration of lead nitrate on the act iv i t ies 
of al kaline phosphatase, acid phosphatase amylase, mal tase, 
lactase, trypsin and pepsin has been investigated. A decrease 
in the act iv i ty  of alkaline phosphatase has been recorded 
after 15 days of exposure but there was no signif icant change 
after 30 days. Acid phosphatase showed an elevation in act i-  
v i ty of both stages. Ail the three carbohydrases shows elevation 
after 15 days, followed by an inhibi t ion after 30 days of 
treatment. The act iv i ty of pepsin and trypsin remained above 
the normal level throughout the tenure of the experiment reveal 
that the pattern of alteration in enzyme act iv i t ies is different 
in l iver  and digestive system. 
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