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Abstract The paper deals with the studies on impact of
Acid Mine Drainage of coal mining on total soluble protein
content of fish, Channa punctatus. Acid Mine Drainage of
coal mines was collected from the coal mining area near
Simsang River, Garohills, Meghalaya and LCs, value
(28 % of effluent) for 96 h was determined. Fishes were
treated in sub lethal concentration (one-fifth of LCs, value)
of Acid Mine Drainage of coal mines for 24, 48, 72 and
96 h to evaluate its impact on total soluble protein in the
muscle and liver. It was found that there was a decreasing
trend of total protein content and maximum decrease was
found at 48 and 72 h in liver and muscle respectively.
However, a little rise of protein content was found at 72 h
in liver and 96 h in muscle. This might be due to rise of
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proteolytic activity in liver suggesting the increased
enzymatic activities to cope with toxic stress.
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Protein

The pollutants of agricultural and domestic activities are
posing a great threat to aquatic fauna, especially to fishes
[1-3] which constitute one of the major sources of protein
rich food for mankind. Coal mining activities in East
Garohills, Meghalaya is posing serious threats to the fish
and fisheries of Simsang River, the longest River of
Garohills, Meghalaya [4]. Excessive accumulation of Acid
Mine Drainage due to open cast coal mining of the region
since 1980 has degraded water quality as well as fish
habitat of the Simsang River. The biochemical studies are
good parameters which help to see the effect of toxicants
on metabolism of fish [5-8]. Protein, carbohydrate and
lipid contents decreased significantly in muscle, liver and
intestine of Cyprinus carpio when exposed to sub lethal
concentrations of textile mill effluent [9]. Decline in car-
bohydrate, protein and lipid contents of gill, liver, intestine
and kidney of C. carpio under the toxic stress of sub lethal
concentration was also reported due to the affect of com-
posite tannery effluent [10]. Significant decrease in
glycogen, total protein and lipid in both liver and muscle
tissue has also been recorded on Channa punctatus (Bloch)
with an increase in effluent concentration of distillery
effluent [11]. Hence, in present investigation, an attempt
has been made to find out induced effect of Acid Mine
Drainage of coal mines on biochemical constituents like
total soluble protein content from muscles and liver of C.
punctatus (Bloch).
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Table 1 Total soluble protein in muscle and liver in wet tissues of Channa punctatus exposed to sub lethal concentration

Tissue Control 24 h 48 h 72 h 96 h
Muscle 37.58 + 0.88 32.78 + 0.53 22.8 + 0.38* 15.53 £ 0.33* 19.16 £ 0.45*
Liver 66.58 + 1.04 46.24 £+ 0.37 24.33 + 0.19* 37.60 + 0.29* 4327 £+ 0.28*

* Significantly higher (p < 0.05) than the control at 95 % confidence limit

Healthy matured live fish, C. punctatus (weight:
30-35 g and length: 14-16 cm) were procured from market
and disinfected with 1 % solution of potassium perman-
ganate for 5 min to avoid dermal infection and acclima-
tized at laboratory conditions in glass aquarium for seven
days. The physico-chemical parameters of water used for
fish bioassay were determined according to procedure
described in Standard methods [12]. The level of water
quality parameters were as follows pH 2.6, salinity 1.1 mg/
1, total dissolved solid 0.97 ppm, dissolved oxygen 4.5 mg/
1. Acid Mine Drainage of coal mines was collected from
the coal mining area near to the Simsang river and LCs
value (28 % of effluent) for 96 h was determined by Probit
analysis method [13] and sub lethal concentration, one-fifth
of LCsy value was considered for experiment. Experi-
mental fishes were transferred into aquarium containing
test solution. The control group of fishes was maintained
simultaneously in dechlorinated tap water in separate
aquarium. The experimental fishes were sacrificed after 24,
48, 72 and 96 h of treatment. The tissues of both experi-
mental and control fishes such as liver and muscle were
taken for the estimation of total proteins [14]. The readings
obtained were expressed as mg protein per gram weight
wet tissue. The difference in protein content of the control
and treated tissue was tested for the significance using
student ‘t’ test [15] and percentage decrease or increase
over the control was calculated for each value.

In the present study, it was observed that there was
significant decrease in total protein of muscle and liver
tissues of tested fishes at different exposure period
(Table 1). There was a significant decrease in soluble
proteins in muscle and liver tissues of the fish after 24 h
exposure compared to control. Maximum decrease in sol-
uble proteins was observed at 72 h of exposure in muscle
tissues but in liver it was at 48 h and soluble protein in liver
showed maximum decrease as compared to muscle. The
significant decrease observed in muscle and liver tissues
might be owing to the greater activities of the organs and
requirement of large amount of energy. It is believed that
struggling for life in congested environment might enhance
muscle activity which might probably contribute to protein
degradation through proteolysis.

The survival ability of animals exposed to stress mainly
depends on their protein synthetic potential. The degrada-
tion of protein suggests the increase in proteolytic activity
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and possible utilization of their products for metabolic
purposes and cause damage to tissues [16]. Increasing level
of soluble and insoluble protein content in all tissues after
72 h may be due to the induction of microsomal enzymes
for detoxification of extraneous material and other con-
stituent enzymes of various metabolic processes [17, 18].
Significant decrease in total protein content indicates stress
due to effluent treatment induces proteolysis [19]. The
alteration in the tissue protein in the present study suggests
disturbance in the physiological activity. Physiological
status of animal is usually indicated by the metabolic status
of protein [20].
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