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Introduction 

Heavy metals produce toxlc effects on the tissues and alter the 

physiological functionlng of varlous systems of animais. Mercury and 

copper are among the most toxic heavy metals to flshes. Toxicity of 

mercurial compounds to fishes has been reported by JONES (1939), GREESON 

(1970), and REHWOLDT et al. (1972). Mercury deposits in the tissues of flshes 

have been reported by SMITH et al. (1974) while LOCKHART et al. (1972) 

determined the elimination rate of methyl mercury in heavily contaminated 

Northern plke. HINTON et al. (1973) observed liver damage in the form of 

necrosis in portal areas and formation of connective tissue septa due to 

methyl mercury poisoning. LIN et al. (1975) studied toxic effects of 

methyl mercury on different ages of rats. CHANG et al. (1973) studied 

the histochemical changes in kidney, liver andbrain of rat after chronlc 

mercury intoxication. 

Data regarding the response of teleost fishes to mercury 

intoxication have been limited to description of speclfic tissue pathology. 

The present communication deals with the alterations in the enzyme activitles 

that accompany mercury intoxication in the different parts of the digestive 

system of a teleost flsh, Channa punctatus, after treatment wlth LCs0 for 

96 hours. 
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Materials and Methods 

Living fishes were collected from local fresh water sources and 

maintained in laboratory aquaria. Specimens weighing 60-70 g each were 

selected and prior to experimentation, They were acclimatoEzed to the 

laboratory conditions for 3 days. Preliminary bioassays conducted in the 

laboratory under static conditions have shown that the LC50 for 96 hours 

is 1.8 mg/liter. The first group of 15 fishes were treated with this 

concentration for 96 hours while a second group of 15 fishes maintained in 

mercury-free tap water served as controls, I0/ (W/V) homogenates of stomach, 

intestine, pyloric caeca and liver were prepared in 0.25M sucrose solution 

in cold. The homogenates were centrifuged for 20 minutes at i000 g and 

the clear supernatant fluids were used as the source of enzymes 0.016M 

sodium B-glycerophosphate was used as the substrate at pH 5.0 and 9.3 

for acid and alkaline phosphatase, respectively. The enzyme activity was 

estimated according to the method of BODANSKY (1933). For the estimation 

of glucose-6-phosphatase activity, 0.01M glucose-6-phosphate solution was 

incubated for 15 minutes at pH 6.5. The method of SWANSON (1965) was 

followed. Amylase was estimated according to BERNFIELD (1955). The sub- 

strate was 0.SM starch solution and the incubation period was i hour. 

ANSON's (1939) method was adopted for the estimation of the activities of 

trypsin and pepsin. Peptidases were determined by the method of SMITH 

(1950). After incubation with substrates the individual amino acids in 

i0 ~I of the incubation mixture were separated by paper chromatography. 
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The intensity of the coloured spots of glycine developed wlth nlnhydrln 

was scanned in a Systronyx densltometer. 

Results and Discussion 

The results of the experiments conducted are presented in tables 

1 and 2. 

The present work has been undertaken to observe whether mercuric 

chloride produces any alterations in the activity of digestive enzymes. 

Mercury compounds are known to produce severe damage in l�8 and kidney 

of fishes but very few references are available on the effects in the 

digestive system, though some amount of mercury enters the digestive system 

through food. In the present study, confined to a short term 96 hour LCb0 

treatment, it has been observed that mercuric chlorlde does hot produce 

any significant alteration in the actlvlty of digestive enzymes. Signlfi- 

cant inhibition occurred only in the act�8 of the hepatic phosphatases 

showlng that the physiological functloning of this organ is affected. The 

decrease in the alkaline phosphatase actlvity may be due to either the 

direct action of mercury or the toxic effects it produces in the liver. 

HINTON et al. (1973) and KENDALL (1975) reported similar inhibition in the 

hepatic alkaline phosphatase activity in fishes. Feeding methyl mercury 

to pike is reported to produce toxic changes in liver. Cellular damage 

is usually accompanied with an �8 in acid phosphatase activity. 

But in the present study the actlvity is inhibited whlch agaln may be due 
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to direct action of mercury. In contrast to liver, intestine and pyloric 

caeca show a slight elevation in the acid and alkaline phosphatase 

activities. CHANDRA and IMAM (1973) have also reported an increase in 

acid phosphatase activity in the intestinal muco8a of animais treated 

with manganese, which according to ZONEK et al. (1966) is due to increased 

pinocytosis. The decrease in the glucose-6-phosphatase activity may be 

attributed to the disturbances in the general metabolism of the cell due 

to mitochondrial damage. 

Amylase and proteases have shown an increase in activity which 

reveals that the digestive system is not affected by mercury treatment. 

In fishes, the pancreas is diffused and in this condition also it secretes 

some digestive enzymes. Under mercury intoxication, it might be possible 

that the pancreatic enzymes like trypsin and tripeptidase are released 

into the gut. The intestinal enzymes like dipeptedases are either unaltered 

or show a slight inhibition in activity which is statistically inslgnificant. 

S,,mmary 

The effect of 1.8 mg /llter (LCbo) of mercuric chloride exposure 

on the activities of alkaline phosphatase, aeid phosphatase, glucose-6- 

phosphatase, amylase, pepsin, trypsin, tripeptidase glyeyl-glycine dipeptl- 

dase and carnoslnase has been examined in Channa punetatus. The three 

phosphatases have been inhibited in the liver but showed an increase in 

actlvity in the intestine and pyloric eaeca. Amylase, pepsin and trypsin 

have also shown a slight increase in aetivlty. There bas been no slgnlficant 
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alteration in the activities of the peptidases. The results show that 

mercury inhlbits the activities of phosphatases in the liver but has no 

slgnificant effect on the digestive enzymes within the experimental period 

of 96 hours. 
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