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ABSTRACT  

Impact of pesticides is common pollutants of freshwater ecosystems where they induce adverse effects on the 

aquatic biota. Freshwater fish, Channa striatus is an important fish species in Tamil Nadu region having good 

nutritional values.  Fishes living in close association with may accumulate pesticides. In the present observation, 

the toxic effects of the pesticide chlorpyrifos LC50 0.18 ppm on some biochemical characteristics (total protein in 

gill, liver and muscles) of the freshwater fish, Channa striatus were estimated. There is decreased in all tissues on 

comparison with control. The results indicated the toxic nature of the pesticide chlorpyrifos. 
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INTRODUCTION  

 Pesticides are extensively used in intensive agricultural 

production and fish farms to control the pest 

population. These pesticides can reach natural waters 

either via transfer of the chemicals from the soil or by 

direct spraying on the target organisms. The pesticides 

affect non-target organisms, such as fish and prawn, 

which are of great economic importance to humans. [1] 

Organophosphate pesticides are widely used in 

agriculture and public health and account for 

approximately 50% of the global insecticidal use. [2] 

Chlorpyrifos is a broadspectrum organophosphate 

pesticide that is used heavily throughout the world for 

agriculture and domestic purposes. [3] The toxic effects 

of chlorpyrifos are increasingly threatening the health of 

humans and aquatic animals. [4] Chlorpyrifos is a known 

acetylcholinesterase inhibitor. [5] It may induce oxidative 

stress and inhibit antioxidative and physiological 

activities. [6, 7] 

Around the world, approximately three million acute 

poisoning and 220000 deaths from pesticide exposure 

have been reported annually. In addition, farmers with 

prolonged exposure, such as, neurobehavioral 

abnormalities and increased cancer incidence, e. g., 

leukemia, nonhodgkin, Lymphoma and multiple 

myeloma. The potential utility of biomarkers for 

monitoring both environmental quality and the health 

of organism inhabiting in the polluted ecosystems has 

received increasing attention during this decade. [8,9, 10] 

Accumulation of pesticides in tissues produces many 

physiological and biochemical changes in the fishes and 

freshwater fauna by influencing the activities of several 

enzymes and metabolites. [11] The alteration in 

biochemical contents in different tissues of fish due to 

toxic effects of different heavy metals and pesticides 

have been reported by a number of workers. 

Palanichamy et al. [12] reported sublethal effects of 

malathion, thiodon and carbaryl on the total protein 

content of muscle, liver, gill and intestine in the fresh 

water catfish, Mystus vittatus.  

Sherekar and Kulkarni [13] analysed the protein content 

in the liver, muscle and gills of Channa orientalis 
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exposed to methyl parathion. Tripathi and Verma [14] 

treated the fresh water fish, Clarias batrachus with 

endosulfan and studied the changes in protein, glycogen 

and lipid in the liver and muscle tissues. Shivakumar [15] 

reported changes in protein metabolic activity under 

severe physiological and pathological stress due to 

endosulfan in the fresh water fish, Catla catla. 

 

MATERIALS AND METHODS 

The freshwater fish, Channa striatus were collected 

from Kanchipuram area and were brought to the 

laboratory in large plastic troughs and acclimatized for 

one week. Healthy, fish having equal size (length 10 to 

12 cm) and weight (50 to 100 g) were used for 

experimentation. Stock solution of chlorpyrifos was 

prepared by dissolving appropriate amount of salt in 

distilled water. The physico-chemical characteristic of 

test water have analyzed regularly during the test 

periods following the standard method describe. [16] 

Batches of 10 healthy fishes were exposed to different 

concentrations of insecticide chlorpyrifos to calculate 

the medium lethal concentration LC50 value (0.18 ppm) 

using probit analysis. [17] The fishes (Four groups) were 

exposed to the two sub lethal concentrations (1/10th 

and 1/30th mg/L) of chlorpyrifos for 5, 10 and 15 days 

respectively. Another group was maintained as control. 

At the end of each exposure period, fishes were 

sacrificed and tissues such as gill, liver and muscle were 

dissected and removed. The tissues (10 mg) were 

homogenized in 80% methanol, centrifuged at 3500 rpm 

for 15 minutes and the clear supernatant was used for 

the analysis of total proteins. Total protein 

concentration was estimated by the method. [18] 

 

RESULT 

The changes in biochemical composition of gills, liver, 

and muscles of freshwater fish, Channa striatus exposed 

to acute concentrations of chlorpyrifos were studied 

along with control fish. The data was supported by 

various statistical analyses and the standard deviation 

of the mean was calculated. The changes in the total 

protein in different tissues such as gills, liver, and 

muscles of Channa striatus exposed to two sublethal 

concentrations of chlorpyrifos for 5, 10 and 15 days 

(Table 1 and Figure 1 to 3).  Freshwater fish Channa 

striatus kept as control protein content was highest in 

muscle 11.31 mg/g followed by liver 9.44, while low 

protein levels were seen in gills 3.05 mg/g for 15 days. 

1. Gill Protein 

Freshwater fish Channa striatus treated with sublethal 

concentrations of chlorpyrifos on 10% & 30% showed a 

decreasing trend in the gill protein when compared to 

control (Table 1 and Figure 1).  The control protein 

values were recorded from 6.21, 6.70 and 6.40 mg/g.  

The 10% sublethal concentration of gill protein values 

were recorded from 4.85, 4.64 and 4.48 mg/g, and the 

30% sublethal concentration of gill protein values were 

recorded from 3.10, 3.24 and 3.05 mg/g after exposure 

of 5, 10 and 15 days respectively. 

2. Liver Protein 

Fish Channa striatus treated with sublethal 

concentrations of chlorpyrifos on (10% & 30%) showed 

a decreasing trend in the total liver protein compared to 

control (Table 1 and Figure 2).  The 10% sublethal 

concentration of liver protein values were recorded 

from 5.70, 6.84 and 5.85 mg/g and the 30% sublethal 

concentration of liver protein values were recorded 

from 5.30, 6.13 and 5.14 mg/g respectively.  The control 

protein of liver tissues was recorded from 8.43, 9.05 and 

9.44 mg/g after exposure of 5, 10 and 15 days 

respectively. 

3. Muscle Protein 

A significant recession in the total muscle protein was 

noticed in the 10% and 30% sublethal concentrations of 

chlorpyrifos treated fish Channa striatus when 

compared to control (Table 1 and Figure 3).  The control 

protein values were recorded from 10.68, 10.97 and 

11.31 mg/g.  The 10% sublethal concentration of muscle 

protein values were recorded from 6.77, 6.79 and 5.83 

and the 30% chlorpyrifos sublethal concentration of 

muscle protein values were recorded from 6.15, 6.32 

and 5.27 mg/g after exposure of 5, 10 and 15 days 

respectively. 
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Table 1: Total protein content (mg/g) in wet weight tissues of freshwater fish, Channa striatus exposed to two 

sublethal concentrations (10% and 30%) of chlorpyrifos.  

Days Exposure Gill Liver Muscle 

5 days 
Control 6.21 ± 0.11 8.43 ± 0.10 10.68 ± 0.09 
Chlorpyrifos 10 % SLC 4.85 ± 0.08 5.70 ± 0.07 6.77 ± 0.07 
Chlorpyrifos 30 % SLC 3.10 ± 0.07 5.30 ± 0.06 6.15 ± 0.07 

10 days 
Control 6.70 ± 0.06 9.05 ± 0.06 10.97 ± 0.06 
Chlorpyrifos 10 % SLC 4.64 ± 0.11 6.84 ± 0.05 6.79 ± 0.09 
Chlorpyrifos 30 % SLC 3.24 ± 0.10 6.13 ± 0.09 6.32 ± 0.11 

15 days 
Control 6.40 ± 0.07 9.44 ± 0.07 11.31 ± 0.09 
Chlorpyrifos 10 % SLC 4.48 ± 0.06 5.85 ± 0.07 5.83 ± 0.04 
Chlorpyrifos 30 % SLC 3.05 ± 0.05 5.14 ± 0.11 5.27 ± 0.06 

Values are Means ± SD four observations. 

FIGURE:1 Total protein content in gill tissues of fish Channa striatus exposed to sublethal concentrations of 

chlorpyrifos pesticide. 

 

 
 

FIGURE:2 Total protein content in liver tissues of fish Channa striatus exposed to sublethal concentrations of 

chlorpyrifos pesticide. 
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FIGURE:3 Total protein content in muscle tissues of fish Channa striatus exposed to sublethal concentrations of 

chlorpyrifos pesticide. 

 
 

DISCUSSION 

In the present study LC50 values of chlorpyrifos of fish 

Channa striatus at 96 hours LC50 were 0.18 ppm and 

sublethal concentrations namely 10% and 30% values 

were selected, studying their effects on biochemical 

aspects. Protein content in the gill, liver and muscle 

tissues of fish Channa striatus was found to be abating 

in the pesticide infected fishes with the dependence of 

concentration and span of exposure of chlorpyrifos for 

5, 10 and 15 days showed decreasing trend when 

compared to control. Similar findings had been 

recorded. [19] Anita et al. [20] reported decrease in protein 

content in freshwater fishes due to contaminated 

environment condition.  The depletion of protein 

fraction in liver, brain and kidney might have been due 

to their degradation and possible utilization for 

metabolic purposes.  Similar results were also 

documented. [21] 

Proteins are prime importance of the living world and 

only because of their peculiarity but also due to the fact 

that they appear to confer their biological specificity 

among various types of cells. [22] The decreased levels of 

proteins in gills, testis, ovaries and muscles of 

freshwater carp Catla catla exposed to acute and 

chronic levels of chlorpyrifos was reported. [23]  

Saxena et al. [24] attributed the decrease in protein 

content due to decreased protein synthesizing capacity 

of liver of Channa punctatus exposed to carbaryl and 

malathion. Decrease in the protein content was 

observed throughout the exposure period. The two 

sublethal exposure results show the decrease in protein 

content and it depend upon the concentration. The 

toxicity of dimethoate also showed a direct correlation 

with the concentration and time exposure. Similarly, 

this was also observed. [25]  

Das et al. [26] noted the effect of cypermethrin 25% EC 

on biochemical composition and observed marked 

decrease in glycogen content in the gills of Channa 

punctatus. Rao and Ramaneshwari[27] observed 

decrease in protein content in the gill of Labeo rohita, 

Mystus vittatus and C. punctata under endosulfan and 

monocrotophos toxicity. Khare and Singh [28] have 

reported the gradual decrease in protein content in the 

gills of C. batrachus under malathion toxicity.  

It can be concluded that present investigation 

paraphrased the awareness of the toxic pollutants in 

aquatic environment while practicing fresh water fish 

aquaculture. Thus, the findings and knowledge acquired 

in the present study could have been beneficial towards 

monitoring and management of insecticide applications 

in agriculture and to cuttail contamination of aquatic 

ecosystem. 
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