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ABSTRACT 
 

The decreased protein content and enhanced free amino acids level might suggest that the reduced 
synthesis or increased proteolytic activity or at times both can exist in pesticides exposed fish.  The 

elevation of neutral proteases may indicate the damage caused to the tissues due to impairment of 
energy supply.  The elevated alkaline protease activity may indicate higher protein degradation, since 
alkaline protease prefer to act on structural proteins of tissues. Therefore, the proteins are denatured 
leading to more activation of proteases.  The activities of AAT and ALAT are enhanced with the 

following toxic exposure of OC compound resulted in incorporation of amino acid into TCA cycle for 
energy production.  This is further confirmed by the enhanced levels of GDH which is responsible for 
the incorporation of amino acids into TCA cycle.  The overall decrease in protein content and 
enhanced levels of amino acids transaminases and GDH might suggest the utilization of proteins 

under stress conditions of the fish.  
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INTRODUCTION 
 
 
 
 
 
 
 

The indiscriminate and extensive use of insecticides 

to protect crops poses a serious threat to humans and 
the surrounding environment.  The pesticides which 
are liberated into aquatic environment have a 

deterious effect on fish and subsequently to man.  
Kilgore and Mingyuli (1975) emphasized that the 
concentration of pesticide residues was found to be 
more in aquatic ecosystem rather than the terrestrial 
ecosystem.  
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      The freshwater fishes constitute an important link 
in food chain and their pollution by insecticides 
unbalances the aquatic ecosystem Imidacloprid is an 
organo Chloride compound being widely used in 

India to control agricultural pests.  However, OC 
compounds not only affect the respiratory system 
but also interfere with the cellular level respiration 
(Betoulle et al, 2000).  The sublethal exposure of OC 

compounds have produced several changes in 
energy metabolism of fish. The freshwater teleost 
Channa Punctatus is an edible fish and is considered 
to be economically important in pisiculture industry.  
The present study was under taken to identify the 

different shifts involved in metabolism in liver, 
brain, gill, muscle and kidney tissues of the 
insecticide exposed fish. 
 

MATERIALS AND METHODS 
. 

     Freshwater fish Channa Punctatus is a edible fish 
weighing average of 82-120gms and 25.5 + 1.21cm in 
length, here procured from a local market, Warangal  
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Table-1: Activities of proteases, Aminases and GDH in tissue of control and Imidacloprid exposed fish Channa 

Punctuatus (Bloach) 
 

Parameters Tissue Control 
Imidacloprid 

24 Hrs 48 Hrs 72 Hrs 96 Hrs 

Alkaline 
Protease 

LIVER 1.36+0.15 
1.39*+0.16 

PC=2.20 

1.47*+0.31 

PC=8.08 

1.51*+0.39 

PC=11.02 

1.57*+0.29 

PC=15.44 

BRAIN 1.21+0.50 
1.27*+0.36 
PC=4.95 

1.31*+0.14 
PC=8.26 

1.42+0.56 
PC=17.35 

1.53+0.66 
PC=26.44 

GILL 1.29+0.68 
1.34*+0.45 
PC=3.87 

1.39*+0.019 
PC=7.75 

1.44*+0.21 
PC=11.62 

1.57+0.32 
PC=21.70 

MUSCLE 1.24+0.10 
1.29*+0.46 

PC=4.03 

1.39*+0.019 

PC=11.29 

1.42*+0.017 

PC=14.51 

1.48+0.63 

PC=19.35 

KIDNEY 1.08+0.10 
1.16*+0.32 

PC=7.40 

1.24*+0.14 

PC=14.81 

1.29+0.61 

PC=19.44 

1.34+0.41 

PC=24.07 

Neutral 
Proteases  

LIVER 1.36+0.14 
1.49*+0.65 

PC=9.55 

1.69+0.63 

PC=4.26 

1.82+0.039 

PC=33.82 

0.01+0.20 

PC=47.79 

BRAIN 1.23+0.33 
1.29*+0.011 

PC=4.87 
1.37*+0.023 
PC=11.38 

1.42*+0.019 
PC=15.44 

1.53+0.33 
PC=24.39 

GILL 1.29+0.11 
1.36*+0.076 

PC=5.42 
1.42*+0.020 
PC=10.07 

1.68+0.065 
PC=30.23 

1.79+0.32 
PC=38.75 

MUSCLE 1.32+0.29 
1.39*+0.080 

PC=13.63 

1.41*+0.65 

PC=6.81 

1.49*+0.023 

PC=12.87 

1.63+0.66 

PC=23.48 

KIDNEY 0.96+0.01 
1.20+0.30 

PC=25 

1.29+0.051 

PC=34.37 

1.31+0.15 

PC=36.45 

1.42+0.14 

PC=47.91 

AAT  

LIVER 3.04+0.54 
3.19*+0.29 

PC=4.934 

3.27*+0.52 

PC=7.565 

3.39*+0.46 

PC=11.513 

3.48*+0.46 

PC=14.47 

BRAIN 2.04+0.62 
2.18*+0.13 
PC=6.862 

2.24*+0.63 
PC=4.805 

2.38+0.72 
PC=16.66 

2.46+0.84 
PC=20.54 

GILL 2.18+0.66 
2.24*+0.26 
PC=2.752 

2.32+0.63 
PC=6.422 

2.49+0.28 
PC=27.32 

2.42+0.43 
PC=20.64 

MUSCLE 1.72+0.29 
1.93*+0.68 

PC=12.209 

2.06+0.48 

PC=19.76 

2.19+0.28 

PC=27.32 

2.42+0.43 

PC=40.69 

KIDNEY 1.09+0.14 
1.42+0.24 

PC=30.27 

1.68+0.17 

PC=54.12 

1.85+0.66 

PC=69.72 

1.95+0.40 

PC=78.89 

ALAT 

LIVER 3.04+0.54 
3.19*+0.29 

PC=4.934 

3.27*+0.52 

PC=7.565 

3.39*+0.46 

PC=11.513 

3.48*+0.46 

PC=14.47 

BRAIN 2.04+0.62 
2.18*+0.13 
PC=6.862 

2.24*+0.63 
PC=4.805 

2.38+0.72 
PC=16.66 

2.46+0.84 
PC=20.54 

GILL 2.18+0.66 
2.24*+0.26 
PC=2.752 

2.32*+0.63 
PC=6.422 

2.49+0.28 
PC=27.32 

2.42+0.43 
PC=20.64 

MUSCLE 1.72+0.29 
1.93*+0.65 

PC=12.209 

2.06+0.48 

PC=19.76 

2.19+0.28 

PC=27.32 

2.42+0.43 

PC=40.69 

KIDNEY 1.09+0.14 
1.42+0.24 

PC=30.27 

1.68+0.17 

PC=54.12 

1.85+0.66 

PC=69.72 

1.95+0.40 

PC=78.89 

GDH 

LIVER 0.37+0.01 
0.41*+0.03 

PC=10.81 

0.47+0.015 

PC=27.02 

0.52+0.06 

PC=40.54 

0.58+0.037 

PC=56.75 

BRAIN 0.28+0.016 
0.32*+0.013 
PC=14.28 

0.39+0.015 
PC=39.28 

0.47+0.021 
PC=67.85 

0.53+0.025 
PC=89.28 

GILL 0.19+0.018 
0.24+0.015 
PC=42.10 

0.27+0.041 
PC=42.10 

0.31+0.021 
PC=40.90 

0.39+0.024 
PC=105.26 

MUSCLE 0.22+0.013 
0.24+0.032 

PC=19.09 

0.29+0.025 

PC=31.81 

0.31+0.021 

PC=40.90 

0.35+0.017 

PC=59.09 

KIDNEY 0.15+0.010 
0.17*+0.019 

PC=13.33 

0.24+0.0361 

PC=60 

0.27+0.014 

PC=80 

0.31+0.012 

PC=106.66 

Each value is mean + S.D of Six individual observations.  All value are statistically significant from control at 1% level (P<0.01).  PC 

denotes percent change over control not significant. 
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(A.P.).  The collected fish were kept in a cement tank 
180 x 90 x 90 cm (6x3x3 feet) at least for one month 

for acclimatization under laboratory conditions to 
continuous water flow.  The average temperature of 
water was 22 - 240C.  The fish were fed ad libitum with 
ground nut – cake along with the commercial pellets 

(1 – 1.5% body weight).   They were starved one day 
before experiment (Butler worth 1972).  Without 
discrimination of Sexes, both the Sexes of fish were 
used for the experiment.  The LC 50 of commercial 
grade imidacloprid (0.58 ppm) was determined for 

48 hours by the method of Bayna et al (1977).  Batches 
of six (6) fish were exposed to 24, 48, 72 and 96 hours 
for sublethal concentration (0.19 ppm) along with 
control fish in separate tanks consisting six liters of 

water, at the room temperature.  
     After removing the fish at stipulated time interval 
liver brain, mucle gill and kidney were quickly 
isolated and kept in ice – jacked petri dishes for 
biochemical estimations.  

     The total protein content was determined by Folin 
Phenol method (Lowry et al: 1951) free amino acids 
by ninhydrin method (More and stein 1954) 
ammonia by nesslerization (Bergmeyer 1965) 

glutamine by acid hydrolysis method described by 
Colowick and kalpan (1967).  The different rest 
conditions of the enzyme assays are given in Table-
1. 

     For assaying neutral and alkaline proteases, 10% 
tissue homogenates were prepared in ice cold 
distilled water and centrifuged at 3000 rpm for 15 
minutes.  A clear cell free supernatant was used for 
the away of proteases by the method of Davis and 

Smith (1955).  Neutral protease activity was assayed 
at PH-7.0 using phosphate buffer and alkaline 
protease activity at PH 9.0 with carbonate 
bicarbonate buffer and 10mg of denatured 

hemoglobin protein was used as substrate. The assay 
glutamate dehydrogenase (GDH), 10% tissue 
homogenates were prepared in ice cold 0.25M 
sucrose solution and centrifuged at 3000 rpm for 15 
minutes.  A clear cell free supernatant was used for 

the assay of GDH by the method of Lee and Lardy 
(1965). 
     In addition to substrate, buffer and enzyme, 0.1 
micromoles of NAD+ and 2 micromoles of INT were 

added to the reaction mixture. 
      For assaying AAT and ALAT activity by the 
method of Reitman and Frankel (1957) 10% tissue 
homogenates were prepared in cold 0.25M sucrose 
solution and centrifuged at 3000 rpm for 15 minutes 

the supernatant was used for the enzyme source. 
         

 

RESULTS AND DISCUSSION 
 

      Table 1 shows the enzyme activities of neutral 
and alkaline proteases, glutamate dehydrogenase, 
AAT and ALAT which were found to be increased in 

liver, brain, gill, muscle and kidney tissues of the fish 
exposed to imidacloprid for 24, 48, 72 and 96 hours.  
The increased activity of neutral and alkaline 
proteases indicates increased protein degradation to 

yield excess energy to overcome the toxic impact.  
The enhancement in the activity of GDH due to 
imidacloprid toxicity was observed in liver, brain, 
gill, muscle and kidney tissues.  This indicates higher 

oxidation of amino acids to combat the toxic effect of 
OC compound.  The higher activity of GDH may 
result in efficient operation of oxidative deamination 
under toxic impact of imidacloprid.  The activities of 
AAT and ALAT are enhanced with the following 

toxic exposure of OC compound resulted in 
incorporation of amino acids into TCA cycle for 
energy production.  This is further confirmed by the 
enhanced levels of GDH which is responsible for the 

incorporation of amino acids into TCA cycle.  The 
overall decrease in protein content and enhanced 
levels of amino acids transminases and GDH might 
suggest the utilization of proteins under stress 
conditions of the fish.  
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