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Abstract

The most common toxicants in aquatic environments are organochlorides. Endosulfan is an insecticide containing
organochlorines that is neurotoxic and damages DNA strands. The liver is essential to the metabolic changes that contaminants
undergo during the detoxification process. The liver is responsible for the metabolic changes that toxins undergo during the
detoxification process. The liver performs several vital bodily processes, such as regulating metabolism, synthesizing plasma
proteins, storing energy, storing certain vitamins and trace minerals, transforming and excreting steroids, and detoxifying
xenobiotics. However, the body reacts negatively to higher amounts of harmful substances. Biochemical parameters provide a
rapid and reliable means of monitoring a pesticide's effects on aquatic biota and, ultimately, the environment. The quantity of
biochemical components in various organs reveals how harmful a pesticide is. The liver tissue of freshwater catfish Clarias
gariepinus exposed to sublethal amounts of endosulfan was evaluated in the current study for total protein and total
carbohydrate content. The current study's findings indicate that endosulfan treatment of Clarias gariepinus liver tissues
gradually reduced their protein and carbohydrate level. This reduction is directly proportional to time of exposure and
concentration of the insecticide.
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Introduction the body. Myers et al., (1987) ! typically divided fish
Organochlorides are the most prevalent toxicants found in hepatic alterations into various groups and assessed each
aquatic environments. Since the 1940s, these chlorinated category according to its relative importance as a measure of
hydrocarbons have been extensively used in agriculture and toxicant exposure. The gastrointestinal tract is often in close
mosquito control. Endosulfan is an organochlorine touch with compounds that are hazardous to humans,
insecticide that is neurotoxic and breaks DNA strands. It making it extremely sensitive to these substances. Research
also interferes with the cell's damage response mechanism, on the intestines provides important insights on the toxicity
which makes DNA strand repair more difficult. Endosulfan of these substances.

increases agricultural productivity by reducing damage to

crops. However, it may also be dangerous to non-target Material and methods

organisms like fish since it alters their physiology, Young Clarias gariepinus fish (12-13 gm and 10-11 cm
metabolism, behaviour, and reproduction. This could long) were purchased from the market and acclimatized
ultimately damage the population's ability to survive under laboratory conditions for 15 days and later treated
(Altinok & Capkin, 2007) [, The metabolic alterations that with Endosulfan 35% EC (Endocel).

pollutants go through during the detoxification process Chronic Toxicity measures long-term effects of exposure
depend on the liver. Toxin exposure and accumulation (typically 21-28 days). Sub lethal or safe level
frequently results in liver lesions and other histological concentrations were derived from 96h LC 50 (APHA, 1992)
changes (Reddy & Rawat, 2013 ', Verma et al.,2022a [?°, 21, In the present study the 96 h LCso value of Endosulfan in
Kuriakose et al., 2022b). Salamat and Zarie (2012) 7] state Clarias gariepinus, was found to be 4.355ug/l with a 95%
that the liver is responsible for many essential biological confidence limit ranging from 3.428ug/l (lower confidence
functions, including energy storage, metabolic regulation, limit) to 5.651ug/l (upper confidence limit). LCso values of
the synthesis of plasma proteins, the transformation and 24, 48 and 72 h of Endosulfan in Clarias gariepinus are
excretion of steroids, and the detoxification of xenobiotics. 5.912ug/l, 5.459ug/l, 4.927ug/l respectively (Verma et
Fish liver is in direct contact with toxic compounds that the al.,2022 % Kuriakose et al., 2024).

body absorbs from contaminated water since it is the Total proteins were measured with Bradford Reagent
primary organ of metabolism and detoxification. The health (Bradford, 1976) and total carbohydrates analysis was done
condition of the fish exposed to a particular toxic chemical by the method of Dubois et al. (1956) 4, (Verma et al.,2022
will be reflected in its liver glycogen content. Carbohydrate [291: Kuriakose et al., 2024).

is stored mainly in liver in the form of glycogen. Changes in

glycogen content of these tissues are clear evidence of Observation

unfavourable conditions of fish. The lipid concentration in In the present study it is estimated the total protein and total
the body and the relative contribution of lipid to energy carbohydrate in liver tissue of fresh water cat fish Clarias
production in fish varies with environmental condition, gariepinus exposed to sub lethal concentrations of
stage of maturity, nutritional state and with different parts of Endosulfan for 5, 10 and 15 days was evaluated (Table 1.).
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Table 1: Total protein content (ug/g) of liver tissues of Clarias gariepinus exposed to sublethal concentrations of Endosulfan.

Control 0.215 pg/l 0.430 pg/l 0.645 pg/l 0.860 pg/l
5 days 31.52£0.32 29.78 £0.71 25.86 + 1.86 14.42 £ 0.96 9.66 +0.02
10 days 32.52+0.32 24.76 £ 0.82 17.49 £ 0.29 9.06 +0.86 425+0.13
15 days 31.22+232 21.62 £1.20 14.73 £ 0.03 7.32+0.17 4.19 +£0.58

Results of the present study show that the total protein
content of liver tissue decreased with the increase of
concentration of Endosulfan. Liver tissue treated at 0.215
pa/l (lowest sub lethal concentration) resulted in protein
content 29.78 +0.71 pg/g, 24.76 + 0.82 pg/g and 21.62 +
1.20 pg/g, for 5, 10 and 15 days, respectively. The protein
content showed a gradual decrease with increase in
concentration and at 0.860 pg/l (highest sublethal
concentration) it is exhibited lowest protein contents 9.66 +
0.02pg/g (5 days), 4.25 + 0.13 pg/g (10 days) and 4.19 +
0.58 ug/g (15 days).

Total protein content decreased with the increase in the
number of days of exposure also. On the 5 days, the values

are 29.78 +0.71ug/g at 0.215 pg/l, 25.86 + 1.86ug/g at
0.430 pg/l, 14.42 + 0.969/g at 0.645 pg/l, 9.66 + 0.02 pg/g
at 0.860 pg/l. By the 15 days the values decreased to 21.62
+ 1.20 pg/g at 0.215 pg/l, 15.73 £ 0.03pg/g at 0.430 pg/l,
8.32 + 0.17ug/g at 0.645 pg/l, 4.19 + 0.58 ug/g at 0.860
pa/l, respectively.

Liver tissue exposed to the sub lethal concentrations of
Endosulfan showed a significant decrease in total
carbohydrate content compared to control values for 5 days,
10 days and 15 days exposure. Total carbohydrate content
decreased with the increase of concentration and increase in
the number of days of exposure (Table 2).

Table 2: Total carbohydrate content (Lig/g) of liver tissues of Clarias gariepinus exposed to sub lethal concentrations of Endosulfan.

Control 0.215 pg/l 0.430 pg/l 0.645 pg/l 0.860 pg/l
5 days 12.280 + 1.650 7.32 £ 1.560 4.35 + 2.65 3.86 £ 0.82 2.52 £0.83
10 days 13.240 £ 1.670 6.56 + 0.310 4.45+0.92 2.52 £0.26 2.48 £0.02
15 days 11.560 + 1.030 5.96 + 0.360 4.95 + 0.86 2.17£0.76 212+1.26

The carbohydrate content of liver tissue in fishes treated
with Endosulfan showed a decrease, proportional to the
increase of concentration. Liver tissue exposed to the lowest
sub lethal concentration (0.215 ug/l) for 5 days, 10 days and
15 days showed high carbohydrate contents 07.32 + 1.560
Mg/g, 6.56 + 0.310 pg/g and 5.96 + 0.360 ug/g, respectively.
It decreased gradually with the increase in concentration of
pesticide and decreased carbohydrate contents of 2.52 +
0.83ug/g (5 days), 2.48 £ 0.02pg/g (10 days) and 2.12 +
1.26pg/g (15 days) were observed at 0.860 pg/l (Highest
sub lethal concentration).

Results of the present study showed that a decrease in
carbohydrate content of liver tissue, proportional to the
increase of exposure period of Endosulfan was observed.
Exposure of tissues to the lowest concentration (0.215 ug/l)
for 5 days shows the value as 7.32 + 1.560 pg/g. It
decreased to 5.96 + 0.360ug/g (15 days). Exposure of
tissues to the highest concentration (0.860 g/l for 5 days
shows the value as 2.52 + 0.83 pg/g. It decreased to 2.12 +
1.26pg/g on the 15 days.

Discussion

The findings of the current research exhibit a gradual
decline in protein levels in liver tissue of Clarias gariepinus
exposed to Endosulfan and Imidacloprid. The protein
content peaked at the 5-day mark but reached its lowest
point after 15 days of treatment. Interestingly, the lowest
concentration of pesticides resulted in the highest protein
content, while the highest concentration led to the lowest.
This decrease in total protein was directly proportional to
both the duration of exposure and the concentration of the
pesticide. Since fish have minimal carbohydrate reserves,
protein becomes a primary alternative energy source to fulfil
heightened energy requirements. The ability of animals to
withstand stress hinges significantly on their capacity for
protein synthesis. The decline in protein content suggests
increased proteolytic activity, potentially utilizing protein
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products for metabolic purposes and causing tissue damage.
Prior studies by Rao et al. (1987) 113, Palanichamy et al.
(1989) M1, and Sheela et al. (1992) 9 also reported a
declining trend in tissue protein levels. Other research, such
as that by Tilak et al. (2001) 1, observed total protein
depletion in liver tissues of Labeo rohita exposed to
Chlorpyrifos. Significant decreases in liver protein content
due to exposure to Endosulfan were noted in Clarias
batrachus by Tripathi & Verma (2004a) 1, and to
Fenvalerate by Tripathi & Verma (2004b) 281, Sobha et al.
(2007) 21 documented liver protein reduction in Catla catla
exposed to Cadmium Chloride, while Tilak et al. (2009) 2]
observed decreases in liver protein in Channa punctatus
exposed to Alachlor. Ganeshwade (2011) B! found depleted
protein content in the liver tissue of the Puntius ticto
exposed to Dimethoate, suggesting a direct relationship
between toxicity, concentration, and exposure time. This
decline in protein content may be attributed to structural
changes in the liver, inhibition of protein synthesis, or an
increase in degradation rate to amino acids, possibly to fuel
the TCA cycle and meet heightened energy demands during
stress. Overall, the decrease in tissue protein content may
signify a reallocation of energy to cope with stress-induced
demands or altered enzyme activities.

Rohankar et al. (2012) 181 observed a noteworthy decline in
both soluble and insoluble proteins in the liver tissues of
freshwater fish Channa punctatus following exposure to
Phosphamidon for 24, 48, and 72 hours. Tataji & Kumar
(2016) 4 reported protein depletion in the liver tissues of
Channa punctata exposed to Butachlor and Machete. Borale
& Khodake (2017) B! documented a decrease in liver protein
levels in Mystus bleekeri exposed to Sodium Arsenite.
Ogundiran & Fawole (2018) [ found reduced protein
levels in Clarias buthupogon and Heterobranchus longifilis
from polluted water, attributing the reduction to impaired
protein synthesis due to liver cirrhosis induced by toxicants
or pollutants. Protein metabolism plays a crucial role in the
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compensatory mechanism during stressful conditions, as
highlighted by Mastan & Rammayya (2010) . Sobha et al.
(2007) 2% observed a decline in liver glycogen levels in
Catla catla exposed to Cadmium Chloride.

Carbohydrates stored in the liver are typically the first
nutrients utilized in response to stress. Susan et al. (2010)
23] reported a significant decrease in glycogen content in
liver tissues of Labeo rohita and Cirrhinus mrigala exposed
to sublethal and lethal concentrations of technical grade
Fenvalerate. Ganeshwade (2011) I noted a decrease in liver
glycogen content in Puntius ticto exposed to Dimethoate.
Stalin & Das (2012) 4 observed a significant reduction in
glycogen content in Cirrhina mrigala exposed to Fenthion.
Suneetha (2012) %21 observed depletion of total glycogen in
liver tissues of Labeo rohita exposed to Endosulfan and
Fenvalerate. Satyavardhan (2013) [*8 reported glycogen
depletion in liver tissues of Ctenopharyngodon idella
exposed to Fenvalerate and Malathion. Reddy et al. (2015)
5] noticed decreased total glycogen in the liver of Labeo
rohita exposed to Confidor. Patnaik et al. (2016) [*2
reported a decrease in glycogen in the liver tissue of Anabas
testudineus after exposure to Naphthalene.

In line with the findings of the current study, Clarias
gariepinus treated with Endosulfan exhibited a decreasing
trend in carbohydrate content in liver and intestine tissues
compared to control fishes. Additionally, as the
concentration increased, carbohydrate content decreased,
with the highest carbohydrate content found in the lowest
concentration and the lowest content in the highest
concentration of Endosulfan. Carbohydrate content also
decreased with an increase in the number of days of
exposure.
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