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Endosulfan, an organochlorine pesticide, is recognized as a
persistently toxic substance and considered as a potential organic
pollutant. Endosulfans had been reached alarming level in water
bodies and soil sediments and were also detected in animal samples.
Endosulfan is extremely toxic to fish and it cause massive effect. The
present study is to assess the protein content in brain and muscle of
the fresh water fish Channa striatus exposed to sublethal
concentration of endosulfan1/10™ (high), 1/15™ (medium), 1/20™ (low)
of the 96 hour LC5s, value for the period of 7,14 and 21 days. The fish
exposed to endosulfan showed, gradual decreases in protein level for
7, 14 and 21 days in brain and muscle tissue. The depletion of protein
content in brain and muscle tissue of fresh water fish, Channa striatus
was due to the utilization of protein to counteract the toxicant stress
caused by pesticide.
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Introduction:-

Pesticides have been widely used all over the world to control insects, pests and disease vectors and they are one of
the most potentially harmful chemicals introduced into the environment, though they have contributed considerably
to human welfare, their adverse effects on non-target organisms are significant. A large number of pesticides, which
are drained in water bodies, develop various metabolic abnormalities. They accumulate in fish and affect human
health too via biological magnification.

One of the most common environmental pollutants entering the aquatic system both in industrial effluents and
runoff from agricultural chemicals is organochlorine pesticide. This organochlorine pesticide has gained
significance as a potential environmental pollutant due to its wide spread use in the control of agricultural insect
pests (Merhrk et al., 1971). It is highly persistent and non-biodegradable. The organochlorine insecticide endosulfan
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is a highly toxic; it acts primarily on the nervous system. Fish and other aquatic organisms may show signs of its
effects, although they are not the target of this pesticide (Fanta et al., 2003). Toxicity of endosulfan to non-target
animals have been thoroughly reviewed by Naqvi and Vaishanavi, 1993.

Aguatic animals have been known to accumulate considerably greater quantities of endosulfan (Ponmani and
Dhanakkodi, 1996; Ponmani et al., 1998 ). Endosulfan has been found to be generally more toxic to fish than
invertebrates (EPA, 1980). In rainbow trout (Oncorhynchus mykiss) endosulfan has caused a wide range of effects
including: hyperactivity, convulsions, paralysis, erratic behaviour, and eventually death through water borne and
feed borne exposures (Broomhall, 2002; Naqvi and Vaishnavi, 1993). Several physiological functions are disturbed
by this organochlorine insecticide during short-term intoxication: oxygen uptake, blood lactic acid and lipid
metabolism (Bakthavathsalam and Reddy, 1981; Gluth and Hanke, 1985).

Endosulfan toxicity produces changes in concentration of protein, glycogen and lipid in Channa punctatus (Murty
and Devi, 1982) Barilius bendelisis (Deoray and Desai, 1997) and Cyprinus carpio (Dhasararathan et al., 2000). The
physiological and biochemical alterations observed in an animal under any physiological stress can be correlated
with the structural and functional changes of cellular proteins. Proteins occupy a unique position in the metabolism
of cell because of the proteinaceous nature of all the enzymes which mediate at various metabolic pathways
(Lehninger, 2008; Harper, 2006). The protein content in the tissues of animals plays a role in the metabolism of
animals (Palanivelu et al 2005). Morthy and Priyamvada (1982) stated that the protein content of the cell may be
considered as an important tool for evaluation of physiological standards.

The present investigation was to assess the protein contents in brain and muscle of Channa striatus exposed to three
different sublethal concentration of endosulfan.

Materials and methods:-

The fish Channa striatus having mean weight of 25-30 gm and length of 22 — 24 cm were collected from PSP fish
farm, at Puthur and acclimatized in to laboratory conditions. They were given the treatment of 0.1% KMNO4
solution and then kept in plastic pools for acclimatization for a period of two weeks. They were fed on rice bran and
oil cake daily. The endosulfan was used in this study and stock solutions were prepared. Endosulfan LC50 was
found out for 96 h (6.82 ug/L) (Sprague, 1971) and 1/20th, 1/15th and 1/0th of the LC50 values were 0.34, 0.45 and
0.68 png/L respectively taken as sublethal concentrations for this study. Forty fish were selected and divided into 4
groups of 10 each. The first group was maintained in free from endosulfan and served as the control. The other 3
groups were exposed to sub lethal concentration of endosulfan 10 litre capacity aquaria. The 2nd, 3rd and 4th groups
were exposed to endosulfan for 7, 14 and 21 days respectively. At the end of each exposure period, the fish were
sacrificed and the required tissues were collected for protein estimation. Protein contents in the tissues were
estimated by the method of Lowry et al. (1951).

The data so obtained were analyzed by applying analysis of variance DMRT one way ANOVA to test the level of
significance (Duncan, 1957).

Chemical:-
The physicochemical properties of used chemical were tabulated in Table 1.
PROPERTIES ENDOSULFAN
Chemical formula CyNgClgO,S°
Molecular weight 406.93
Physical state at room temperature Crystalline solid
Colour Green to brown
Vapour pressure at 25°C 1x10° mm Hg
Flammability Non-flammable
Boiling point 106°C
Density at 20/4°C 1.745gmL"
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Results:-

The protein levels in brain and muscle of Channa striatus exposed to low, medium and high sublethal concentration
of endosulfan showed significant decrease when compared to control fish. The decrease in brain and muscle of
Channa striatus protein levels were more pronounced at 21 days of exposure periods (Table 1 and 2).

Table 1:- Protein (mg/g) in brain of Channa striatus exposed to sublethal concentrations of endosulfan

7 Days 14 Days 21 Days
Control 83.04 + 6.32° 83.12 + 6.32° 85.01 + 6.47°
Low concentration 78.11 +£5.94° 74.10 +5.64° 69.03 +5.25°
Medium concentration 70.24 +5.33° 61.05 + 4.65° 53.01 +4.03°
High Concentration 64.15 + 4.87° 48.00 + 3.65° 41.01 +3.12°

All the values mean + SD of six observations Values which are not sharing common superscript differ significantly

at 5% (p < 0.05) Duncan multiple range test (DMRT)

Table 2. Protein (mg/g) in muscle of Channa striatus exposed to sublethal concentrations of endosulfan

7 Days 14 Days 21 Days
Control 75.01+5.71° 78.02 + 5.94° 76.04 +5.78°
Low concentration 71.33+5.41° 69.07 +5.25° 65.02 + 4.95°
Medium concentration 64.06 + 4.87° 61.09 + 4.64° 52.00 + 3.96°
High Concentration 58.01 + 4.41° 49.00 + 3.73° 44,07+3.35°

All the values mean + SD of six observations Values which are not sharing common superscript differ significantly
at 5% (p < 0.05) Duncan multiple range test (DMRT)

Discussion:-

Endosulfan, an organochlorine pesticide, is used to control insects and mites infesting crops including vegetables,
fruits, tea, coffee, cotton, rice and grains (Thangavel et al., 2010). Excessive application of pesticides near
agriculture field leads to found the surrounding aquatic medium through wind action and agriculture runoff. The
non-target organisms like fish, crab, prawn and other aquatic animals are severely affected by the action of
pesticides and reduction of the nutrients like carbohydrate, protein and lipids in the organisms. Protein is the most
primary biochemical ingredient present in large quantities in the body of fish. In the present investigation brain and
muscle of protein levels decreased at all periods of exposure when Channa striatus was exposed to sublethal
concentrations of endosulfan.

The depletion of proteins under the stress of chlorpyrifos toxicity observed in different tissues of Catla catla, Labeo
rohita and Cirrhinus mrigala indicates the proteolysis, suggesting that the proteins were utilized to meet the excess
energy demands imposed by the toxic stress. The protein content declined gradually in gill, liver and muscle tissues
of O. mossambicus when exposed to deltamethrin and it was reported that it may be due to the utilization of protein
controls to counteract the toxicant stress caused by pesticide (Rao and Rao, 1979; Rath and Mishra, 1980). The
sublethal concentrations of endosulfan caused a significant reduction in the liver protein content of Channa striatus
at all exposure periods. The liver gets affected considerably when there is a disturbance in protein metabolism. The
accumulation of toxic substance in liver may alter its function (Premdas and Anderson, 1963). The different
concentrations of malathion, thiodon and ekalux significantly reduced the total protein in liver of O. mossambicus
(Palanichamy et al., 1986). Similar observations were noted when the fish were exposed to pollutants (Lone and
Javaid, 1976; Shakoori et al., 1976; Rath and Mishra, 1980; Ramalingam and Ramalingam, 1982). The sublethal
concentrations of endosulfan caused a significant reduction in the kidney protein content of Channa striatus at all
exposure periods. Rao et al., (1980) and Devi (1981) reported that the kidney was the site of degradation and
detoxification of toxic substances.

Reduction in protein levels was observed in the gills of Channa pitnctatus exposed to monocrotophos (Agrahari et
al, 2006) and alimentary tract of Oreochromis niloticus exposed to diazinon (Durmaz et al., 2006). Begam and
Vijayaraghavan (1996) observed protein depletion in the fish indicates the physiological strategy in order to meet
the energy demand and to adapt itself to the changed metabolic system which may lead to the stimulation of
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degradative processes like proteolysis and utilization of degraded products for increased energy metabolism. In
general, organophosphorus and organochlorine pesticides are known to depress blood protein in fishes (Grant and
Mehrle 1973; Mukhopadhyay and Dehadrai 1980). Depletion of tissue protein in fishes exposed to various
pesticides toxicant has been reported by many workers (Eisler and Edmunds 1996; Mehrle et al 1971 and Kabar et
al 1978; Mukhopadhy and Dehadrai 1980). Further it has been reported that acute or chronic treatment of pesticide
cause biochemical alterations in the organs involved in detoxification mechanisms (Dishit et al 1975; Sastry and
Sharma 1979; Avan Maruthi et al 2000; Shobana Rani et al 2000 and Prabhakar et al 2002).

Bhaskaran (1980) and Mancharan and Subbiah (1982) reported that depletion in protein level was due to
diversification of energy to meet the impending energy demand when the animals were under toxic stress. Many
investigators recorded such a reduction in protein content in different tissues when the animals were exposed to
different pollutants (Shah and Dubale, 1983; Ram and Sathyanesan, 1986; Palanichamy et al., 1986; Malla Reddy
and Bashamohideen, 1987, 1988; Jeyachandran and Chockalingam, 1987; Karuppasamy, 1990; Rao, 1989). It is
evident that proteins are degraded to meet the energy requirements during endosulfan exposure.

A reduction in the protein content in the present investigation in Channa striatus suggests that the tissue protein
undergoes proteolysis which results in an increase in the production of free amino acids. These amino acids are
utilized for energy production during stressful situation in the intoxicated fishes. The results of the present findings
showed a significant decrease in protein levels in brain and muscle of Channa striatus exposed to sublethal
concentrations of endosulfan at 7, 14 and 21 days. It can be concluded that Channa striatus exposed to endosulfan at
sublethal concentrations causes energy crisis and alter protein metabolism.
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