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ABSTRACT

The aim of the study was to assess the effect induced by toxins on blood plasma indices of Clarias
batrachus. The effect was studied based on the results of acute toxicity tests and comparison of control
with experimental group. The fish was exposed to varying levels of the toxicant to study the effect on
blood plasma.

The lake Anasagar is a perennial, shallow fresh wetland situated in the heart of Ajmer city. It is degraded
because of anthropogenic activities including input of detergents, agricultural activities, sewage disposal
and human settlement around the lake. The fish samples, Clarius batrachus, from control as well as
polluted waters, were analyzed for various biochemical parameters.

In blood, total protein and cholesterol decreased 47% and 65% a 51% and 19%, respectively, in fish
collected from site 1 and 2, respectively, when compared with those of fish collected from control waters.
The blood glucose content, GOT and CPK activities of fish collected from site 1 and site 2 , increased
28% and 29%, 56% and 15% and 42460% (426 fold) and 9318% (932 fold), respectively. The GPT
activity was increased 124.24% in sample 1 and inhibited 12.12% in sample 2.
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INTRODUCTION

Biochemical markers are measurable responses to the exposure of an organism to xenobiotics. They
usually respond to the mechanism of toxic activity. Biochemical Markers detect the type of toxicity; in
some of them, the magnitude of their response correlates with their level of pollution. The fish as a
bioindicator species plays an increasingly important role in the monitoring of water pollution because it
responds with great sensitivity to changes in the aquatic environment. The sudden death of a fish indicates
heavy pollution; the effects of exposure to sub lethal.

Levels of pollutants can be measured in terms of biochemical, physiological or behavioral responses of
the fish. Fish are very good biosensors of aquatic contaminants. Ramesh et al., (2009) studied the
terminal toxicity effects of atrazine on common carp (Cyprinus carpio) blood factors and showed that the
studied blood parameter levels were significantly affected by atrazine toxicity. Nwani et al., (2010)
studied the toxic effects of the herbicide atrazine on fat oxidation and antioxidant enzyme activity of
Channa punctatus.

Contamination of water by pesticides either directly or indirectly can lead to Fish kills, reduced fish
productivity or elevated concentrations of undesirable chemicals in edible fish tissue which can affect the
health of humans eating these Fishes (Adedeji et al., 2009).

Although the aquatic environment is not the target one for the use of such pesticides the results of a
number of monitoring studies have showed the presence of diazinon and its metabolite, diazoxon, in
surface waters (Vlaming et al., 2000).

Many of the pesticides that have been used extensively for long periods in the Ajmer, area of Anasagar
Lake are HCH, DDT, Heptachlor and Aldrin. These were found harmful for human beings (neurological
disorders, dermatological disorders, renal disorders, gastrointestinal disorders, hematological disorders,
reproductive disorders and respiratory problems) and aqua life. The lake Anasagar is a prominent water
body of urban settlement of Ajmer and have extensive shallow littoral zone.

In the present study fish samples of Clarius batrachus, were collected from different locations 250 meters
apart along the lake Anasagar, the fish samples, Clarius batrachus, from control as well as polluted
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waters, were analyzed for various biochemical parameters, blood biochemistry including total protein,
glucose, cholesterol, glutamate oxaloacetate transaminse (GOT), glutamate pyruvate tranaminase (GPT)
and creatine phosphokinase (CPK) were studied to investigate the toxic effects of effluent pollution on
these parameters.

MATERIALS AND METHODS

Processing of Blood

The fish samples, Clarius batrachus, from control as well as polluted waters, were analyzed for various
biochemical parameters.

Control fish sample from aquarium. One fish sample was received from site containing detergent
pollutants (Sitel) while other fish sample was collected from site receiving city sewerage (Site2). Blood
samples treated with anticoagulant (EDTA) was centrifuged at 3.000 rpm for fifteen minutes on Fp-510
centrifuge (Labsystems QY Finland) to get clear plasma for biochemical analysis.

Plasma was analyzed for various biochemical parameters like protein, cholesterol, glucose, glutamate
oxaloacetate transaminse (GOT), glutamate pyruvate tranaminase (GPT) and creatine phosphokinase
(CPK).

Non-coagulated blood collected both from the control and polluted fish samples were analyzed for the
evaluation of liver disfunctioning and other metabolic disorders caused by water pollution. Analysis
enzymes GOT, GPT and CPK were studied.

RESULTS AND DISCUSSION

Blood plasma was analyzed for various biochemical parameters like total protein, cholesterol, glucose
GOT, GPT and CPK. Again a drastic change was observed in the biochemical parameters of the polluted
samples (treated) when compared with controlled sample i.e. samples from aquarium (Table 1).

Table 1: Showing results of the various parameters studied

Parameters Control Site 1 Site 2

(n=5) (n=5) (n=5)
Total protein 101.6+4.21* 53.645.43*** 35.6+1.36***
(gm/dl)
Cholesterol 432+29.55 211.4+10.89*** 350.6+£17.78*
(mg/dl)
Glucose(mg/dl) 158.4+14.29 202.8+32.4 113.4+7.39*
GOT (IU/L) 204.0+11.26 318.2+96.4 234.0+£35.07
GPT(IU/L) 39.6+2.88 88.8+41.84 34.8+2.99
CPK(IU/L) 80+6.17 34048+43.69*** 7534+9.87***

Mean SEM. Student’s ‘t’ test: *P<0.05, **P<0.01, ***P<0.001

For statistical significance biochemical parameters in the blood of test fish samples has been compared
with control.

Abbreviation GOT, glutamate oxoloacetate transamenaese, GPT, glumtamate pyruvate transamenaese,
CPK, creatine phosphokinase enzymes units IU (international unit), transformation of one micromole of
substrate in one minute under the condition of the test.

Control fish sample from aquarium. One fish sample was received from site containing detergent
pollutants (Sitel) while other fish sample was collected from site receiving city sewerage (Site2)

The blood protein content was decreased 47.24% in sample 1 and 64.96% in sample 2. The cholesterol
level likewise was decreased 51.06% in sample 1 and 18.84% in sample 2. The blood glucose content
increased 28.03% in sample 1 but showed significant 28.41% decrease in sample 2. They GOT activity
increased 55.98% in sample 1 and 14.71% in sample 2, whereas GPT activity increased 124.24% in
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sample 1 but decreased 12.12% in sample 2, Likewise the CPK activity increased drastically 42460%
(426 fold) in sample 1 and 9317.5% (932 fold) in sample 2.

Alteration in plasma enzymes is direct measure of histopathological effects in liver. The increase in GOT,
GPT activities accompanied by a decrease in cholesterol and protein level in the blood, as it happened in
the present investigation, is an indication of liver damage. The extent of the damage inflicted and duration
of pollution (Ali, 1989).

In the present investigation plasma protein levels were decreased in both the fish samples from polluted
waters in relation to that in control fish showing hyperproteinanemia. The decrease in plasma protein
level can be correlated with the possible inhibition or decrease in the process of protein synthesis
occurring in the body.

Glucose is one of the most sensitive indices of the stress state of an organisms its high concentrations in
blood indicate that the fish is in stress and it is intensively using its energy reserves i.e. glycogen in liver
and muscles.

The above statement can better support the plasma glucose increase in sample 1 and decrease in sample 2
in our results, as the fish in sample 2 were elder than that in sample 1. Increase level of glucose in sample
1 reflects hyperglycemia, while decrease in glucose count in sample 2 shows hypoglycemia. Both the
conditions of different responses of plasma glucose confirm the presence of ailments in the fish samples.
Kori-Siakpere et al., (2007) observed a decrease in plasma protein, glucose and triglyceride with elevated
levels of cholesterol follow-ing exposure of C. gariepinus fingerlings to paraquat.

Transaminases are active enzymes involved in the transfer of amino group from one carbon skeleton to
another by the process of transaminases. GOT activity in both fish samples from polluted water were
induced, while GPT was induced in fish sample 1 and inhibited in fish sample 2.

The increased activity of GOT in both the samples and the increase in the activity of GPT in sample 1
could be due to two reasons. Firstly pollution has probably induced the enzymes activity either by
enhancing the protein synthesis or by increasing the message level. Secondly, heavy metals or other
toxicants may have damaged the cell membrane or changed its permeability causing the selective leakage
of the enzymes into the blood. The second option seems more valid due to the depletion of plasma protein
level in the present investigation. It seems that pollution has caused cellular necrosis, which has resulted
in the release of enzymes to the blood stream. Inhibition of GPT activity in sample 2 could be because
cellular damage, which might have resulted in decreased synthesis of enzymes. Decreases in plasma
protein level support the statement. Another reason could be that toxicants have caused changes in the
permeability of cell membranes, which have resulted in the blockage of GPT inside the cells and
prevented it from leakage into the plasma circulation.

The CPK activities in both the fish samples were raised significantly in the present study in relation to
that in control fish.

Conclusion

Changes in the biochemical blood profile reflect changes in metabolism and biochemical processes of the
organism, resulting from the effects of various pollutants, and they make it possible to study the
mechanisms of the effects of these substances.
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