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Abstract 

Thecurrent study includes the alterations induced by chronic (30 days) exposure of the snake 

head fish Channa punctatusto a sublethal concentrations (0.01 ppm conc.) of Endosulfan on 

the profile of total protein and lipid in the liver, kidney, testis and ovary.The liver, kidney, 

testis and ovary showed significant depletion of glycogen, total protein and lipid content 

amounting. The present study therefore points towards a severe metabolic dysfunction in 

response to Endosulfan toxicity in the fish  Channa punctatus(Bloch.) 

Keywords: Endosulfan, Channa punctatus, Toxicity, Protein contents, Lipid contents. 

 

INTRODUCTION: 

 

Endosulfan is widely known as toxic insecticide acting as a contact poison for variety of 

insects and mites. Various negative effects have been described as a result of fish exposure to 

endosulfan. Chronic effects on fish include oxidative damage (Ballesteroset al., 2009), 

genotoxicity (Neuparthet al., 2006), damage to testes, changes in circulating thyroid 

hormones  and alteration of acetylcholinesterase activity in the brain (Dutta et al., 

2006).Depressed levels of testosterone and estradiol have also been found in fish with 

elevated residues of endosulfan (Singhet al., 2008). Other effects are reduced feeding 

behaviour, alterations in development, sexual and escape behaviour, and reproductive 

physiology (Balasubramani& Pandian, 2008). Studies on endosulfan toxicity also showed 

that it is acutely toxic to most fishes with LC50 ranging from 0.1 to 41 μg/L (Datta, et al. 

2003; Beyger et al.  2012). Although currently banned in many countries due to its adverse 

effects on human health and the environment, endosulfan is still continuously employed in 
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several developing countries in Asia for high commercial value crops. Therefore, methods for 

the fast and low cost assessment of the adverse effects of endosulfan in aquatic ecosystems 

need to be developed. Accurate and precise techniques have elucidated the unknown toxic 

effects of compounds, including endosulfan ( Park DS, et.al., 2015). Its toxicity to fish has 

been reported at LC50 values lower than those of terrestrial animals(Chow et.al., 2013). 

 

The fish, Channa punctatus (Bloch), locally known as “Garai”, having the presence of 

suprabranchial accessory respiratory organs, an air-breathing teleost and endosulfan were 

selected for present study. 

 

MATERIALS & METHODS 

The air-breathing teleost Channa punctatus procured live from the local fish market, 

Darbhanga were washed with 0.1% KMnO4 solution to remove dermal infection if any. 

Healthy fish of average length (9–12cm) and weight (21–25 g) were acclimated for 15 days 

to laboratory conditions. The fish were fed with chopped goat liver every day adlibitum. 

Running tap water was used in all the experiments and the fish were adjusted to natural 

photoperiod and ambient temperature. No aeration was done.    

Static acute bioassays were performed to determine LC50 values of endosulfan for 24, 48, 72 

and 96 hours following the methods of APHA, AWWA & WPCF (1985). The LC50 values 

for these periods were 8.25 ppm, 6.25 ppm, 4.25 ppm and 3.25 ppm respectively. The sub-

lethal concentration was determined following the formula of Hart et al. (1945). Twenty 

acclimated fish were exposed to a sub-lethal concentration (0.01 ppm) of endosulfan for 30 

days. Side by side same number of fish as that of experimental one was maintained as the 

control group. At the end of exposure period the fish were anaesthetized with 1:4000 MS 222 

(tricane, methane, sulfonate, sandoz) for two minutes. On day
th

 of 30 fish taken out, the 

liver,kidney, testis and ovary were quickly dissected out, weighed to nearest mg and 

processed for the quantitative estimation of glycogen content by method of Carroll et al. 

(1956), total protein by the methods of Varley et al. (1980) and total lipid extraction was 

done by the method Folch et. al. (1957). 
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RESULTS: 

BIOCHEMICAL OBSERVATIONS IN ORGAN TISSUE: 

GLYCOGEN: 

Glycogen in wet tissues of liver, kidney, testis and ovary in control fishes was estimated to be 

25.662.38 mg/g in liver, 21.50.06 mg/g in kidney,18.720.05mg/g in testis 

and21.371.89mg/g in ovary. Under endosulfan experimental exposure the glycogen content 

of the wet tissues of undertaken organs was recorded decreased significantly in  comparison 

to control and was recorded  16.320.01 mg/g in liver, 12.80.01 mg/g in kidney, 10.080.01 

mg/g in testis and 14.080.01 mg/g in ovary in comparison to control (Table-1). 

 

PROTEIN: 

The protein profiles of liver, muscle, testis and ovary in response to endosulfan exposure 

showed a significant decline. The liver and kidney showed statistically more significant 

decline. The liver and kidney showed statistically more significant (P < 0.001) decline i.e. 

31% in , while 30% in liver. The testis showed significant (P < 0.05) while ovary showed 

significant at (P < 0.01). The testis showed decline 19% while ovary 17%. Total protein in 

the control liver, kidney, testis and ovary was estimated to be 102.191.81, 75.0061.04, 

80.481.41, and 121.011.89 respectively. As against there, the total protein profiles in the 

experimental lots were 50.081.96 

, 45.080.01,  60.16  0.98 and 70.080.01 respectively (Table-2). 

 

TOTAL LIPID: 

The estimation of total lipid in the wet tissue of liver, kidney, testis and ovary in control fish 

Channa punctatusrecorded under the control condition showed 28.101.56 mg/g in liver,  

20.681.17 mg/g in kidney, 16.740.72 mg/g in testis and 21.190.97 mg/gin ovary. 

The estimation of total lipid was recorded significantly decreases under the experimental 

concentration and duration of endosulfan exposure, and was to be 15.400.56 mg/g in liver,  

18.490.83 mg/g in kidney, 12.540.77 mg/g in testis and 16.050.66 mg/gin ovary(Table-

3). 
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TABLE – 2 

 

Profiles of tissue glycogen (mg/g wet tissue) in different organ of Channa punctatus 

chronically exposed to endosulfan for 30 days. Values are mean  SE 0f 5 observations. 

 

 

Tissue 

Control Endosulfan treated 

Liver 25.662.38 16.320.01 

 

Kedney 21.50.06 12.80.01 

 

Testis 18.720.05 10.080.01 

 

Ovary 21.371.89 14.080.01 

 

 

Value are mean ± SE of 5 observations, Significant level =P<0.05 

 

TABLE – 2 

Profiles of total protein (mg/g wet tissue) in tissue of Channa punctatus chronically 

exposed to endosulfan for 30 days. Values are mean  SE 0f 5 observations. 

 

Tissue Control Endosulfan treated 

Liver 102.191.81 50.081.96 

 

Kedney 75.0061.04 45.080.01 

 

Testis 80.481.41 60.080.01 

 

Ovary 121.011.89 70.080.01 

 

 

Value are mean ± SE of 5 observations, Significant level =P<0.05 
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TABLE – 3 

Profiles of total lipid (mg/g wet tissue) in tissue of Channa punctatus chronically exposed 

to endosulfan for 30 days. Values are mean  SE 0f 5 observations. 

 

Tissue Control Endosulfan treated 

Liver 28.101.56 15.40.56 

 

Kedney 20.681.17 18.490.83 

 

Testis 16.740.72 12.540.77 

 

Ovary 21.190.97 16.050.66 

 

 

Value are mean ± SE of 5 observations, Significant level =P<0.05 

 

DISCUSSION 

The responses recorded for the fish in this study are similar to those reported by other authors 

under various stress conditions (Paul and Banerjee, 1996; Rani et al., 1997; Palanivelu et al., 

2005; Ufodike and Onusiriuka, 2008; Lata et al., 2008). Behavioural responses of fish to 

most toxicants are the most sensitive indicators of potential toxic effects (EIFAC, 1983). 

Acute toxic effect mercuric chloride was observed on zebrafish by Vutukuru SS, Basani K. 

(2013). The toxic effects of surfactant, dodecyl dimethyl benzyl ammonium chloride (1227) 

on larval locomotors of zebrafish was observed by Yanan, W. et al. (2015). It is, therefore, 

conclude that the toxicity of the pesticide endosulfan depend upon a number of physical, 

chemical and biological factors. Each of which may be used as a tool for pesticide toxicity to 

fish.   

Glycogen  

Under endosulfan experimental exposure the glycogen content of the wet tissues of 

undertaken organs was recorded decreased significantly in  comparison to control fishes, four 

organs, liver, kidney, testis and ovary. The result of the present findings shows conformity 

with the result of Lakshmanan et al. (2013) who studied the impact of decrease in glycogen 

content in liver and kidney. The present finding is also in conformity with the result of 

Shankar and Kulkarni (2007), who observed the same trend in Notopterus under toxicant 

stress. Tripathy and Singh (2003); Rita and Milton (2006); Rani et al. (2008) also reported 

decrease in glycogen content in various tissues under pesticides stress.  
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Protein: 

Under endosulfan experimental exposure the total protein of the wet tissues of undertaken 

organs was recorded decreased significantly in comparison to control fishes, four organs, 

liver, kidney, testis and ovary. Previous workers have also reported decline in tissue protein 

profiles in a number of fish species exposed to various pesticides and endosulfan. 

Ramalingam and Ramalingam (1982) noted a steady decline in the total protein of liver and 

muscle after 7 and 15 days exposure of the fish, Sarotherodon mossambicus to malathion and 

mercury and correlated it with an intensive proteolysis. Similarly, a significant decrease in 

the protein content was recorded by Kumar and Ansari (1984) in the Zebra fish, Brachydanio 

rerio, exposed to malathion and suggested inhibition of protein synthesis by the 

toxicant.Proteins being involved in the architecture and physiology of the cell seem to occupy 

a key role in the cell metabolism. The observed significant depletion of tissue protein in the 

present case denotes high catabolic potency of those organs and may be attributed to the 

intensive proteolysis and utilization of their degradation products for metabolism under the 

toxic influence of Herbiclon. They might have been fed into TCA cycle through 

aminotransferase system to cope with the excess demand of energy during stressful situations 

as suggested by Jha (1991). The loss of gonadal proteins may also be associated to the direct 

action of pyrethroids leading to arrest of vitellogenesis in ovary and loss of germ cells in 

testis (Jha and Jha, 1995 ). Moreover, the decreased protein contents might also be attributed 

to the tissue destruction, necrosis, or disturbance of cellular function and consequent 

impairment in protein synthetic machinery(Srivastava, et al., 1995).Deshmukh, D. R. (2015) 

has observed toxicity of endosulfan on protein level in a freshwater catfish,Wallago attu. The 

liver of Clarias gariepinus exposed to the cypermethrin   showed hyperplastic hepatic and 

necrosis of hepatic cells (Andem A. B. et al. 2016). The toxicity was found to increase with 

endosulfan concentration, various structural changes were already induced on the 

morphology of the vital organs, i.e. gill, liver and kidney even with exposure to low, sublethal 

endosulfan concentration.  

 

Lipid: 

The test fish Channa punctatus when exposed to sub lethal concentration of endosulfan (0.01 

ppm) for 30 days, significant depletion in  total lipid content in the tissue of all four organs, 

liver, kidney, testis and ovary.The estimation of total lipid was recorded significantly 

decreases under the experimental concentration and duration of endosulfan exposure. 
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Previous workers have also reported similar decline in total lipid of different tissue profiles in 

a number of fish species exposed to various pesticides and endosulfan as reported by Rani 

(2008), Shankar and Kulkarni (2007). The decrease might have occurred mainly due to 

altered lipid metabolism and energy demand in fishes under stress of toxicants. 

 

CONCLUSION 

The test fish Channa punctatus when exposed to sub lethal concentration of endosulfan (0.01 

ppm) for 30 days, significant depletion in glycogen, total lipid and total protein content in the 

tissue of all four organs, liver, kidney, testis and ovary. The decrease might have occurred 

mainly due to altered glycogen, lipid and protein metabolism and energy demand in fishes 

under stress of toxicants. 
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