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ABSTRACT

Contamination of aquatic ecosystems by industrial effluents causes harmful effects on health, growth,
survival of aquatic animals like fishes which serves as a useful model for assessing the effect of chemicals
mixed in the aquatic environment.  Present study investigated the effect of sub-lethal concentrations (1.5%,
2 and 2.5%) of the treated textile bleaching effluent on the total lipid content in muscle, gill, liver and
intestine of Cyprinus carpio after exposure to 28 days. A significant decrement in total lipid content suggested
that lipid might have utilized for the energy demand under the condition of stress.
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Introduction

Water bodies are constantly being contaminated by
various pollutants like chemical compounds, indus-
trial and agricultural wastes. Industrial wastes are
undesired outcomes of economic development and
in India, only 60% of 13500 million liters or more of
industrial effluent discharged daily by industries is
treated. When discharged into rivers, streams, other
aquatic reservoirs cause a reduction in the quality of
water which leads to health hazards in the aquatic
organisms especially fish (Tasneem and Yasmeen,
2020). Fishes are extremely sensitive to any kind of
pollutants present in water and theses pollutants
can infuse physiological and biochemical changes in
the fish which in turn lead to growth inhibition
(Han et al., 2019) cell death, immunological
impairement, ineffective tissue repair, premature
aging, and carcinogenesis (Malik et al., 2009; Singh
et al., 2018). Alteration in the general physiology and

metabolism of fishes can be evaluated by their bio-
chemical and heamatological indices (Ogundiran et
al., 2021).

Many authors elucidated the impact of exposure
of industrial effluents on the biochemical compo-
nents in the tissues of fishes (Mamta and Singh,
2017; Borgia et al., 2019; Prakash and Upadhyay,
2022). Lipids play an important role in the architec-
tural dynamics as well as transport mechanism
across cell membrane (Gijare et al., 2011) biochemical
adaptation of animal to stress condition (Swami et
al., 1983). Hence the present investigation was un-
dertaken to study the sublethal effects of textile
bleaching industrial effluent on the total lipid con-
tent in the freshwater fish, Cyprinus carpio.

Materials and Methods

Healthy Cyprinus carpio fingerlings weighing 1±0.5
gm were collected from the fish farm in Aliyar and
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brought to laboratory with suitable precautions. Fish
were acclimatized to laboratory conditions for a pe-
riod of 30 days at room temperature. They were fed
ad libitum with rice bran -oil cake mixture and com-
mercial pellet feed. Treated textile bleaching effluent
was collected from the factory outlet at
Mettupalayam. Toxicity of treated effluent to C.
carpio was studied by static bio assay method
(Trivedi et al., 1987).  LC 50values for 24 hours was
calculatedby employing probit analysis (Finney,
1971). It was calculated as 27.23%.

Three sublethal concentrations of 1.5%, 2% and
2.5% effluent were prepared with unchlorinated tap
water. Healthy fishes 40 each were recruited from
the stock and separately introduced into effluent
medium and reared for 28 days. A control group
was also maintained. They were fed ad libitum. Feces
and food remnants were removed daily and me-
dium was changed every 96 hours. Fish were
starved for 24 hours prior to estimation. Both experi-
mental and control fishes were sacrificed on 7th, 14th,
21st and 28th days of exposure. Muscle, gills, liver
and intestine were dissected, weighed, homog-
enized in known volume of phosphate buffer (pH
7.0  0.01M) and centrifuged. Supernatant was taken
for estimation of total lipid (Folch et al., 1957). The
results (each value represents the mean (±SD) of 3
estimations) obtained were subjected to statistical
analysis using SPSS software.

Results and Discussion

Figure 1 represents the changes in the lipid content
in various tissues of fish exposed to textile bleaching
effluent in comparison to control for 7, 14, 21 and 28
days respectively. In muscle, initial lipid content
was 6.42±0.43 mg/g wet tissue. It decreased to a

level of 0.927±0.08 mg/g wet tissue on exposure to
1.5% effluent. Thew amount of decline was 5.49
mg/g wet tissue (Table 1). On the 28th day of experi-
mental period, lipid content in fishes exposed to 2
and 2.5% effluent were 0.853± 0.08 mg/g wet tissue
and 0.796±0.21mg/g wet tissue respectively. In
liver, control fish showed an initial lipid content of
9.92 ±1.91 mg/g wet tissue. On exposure to 1.5% ef-
fluent, it decreased to an amount of 7.72 mg/g wet
tissue on the 28th day of experiment. On exposure to
2 and 2.5% effluent, the total reduction in lipid con-
tent was 8.83 and 8.89 mg/g wet tissue respectively.
A similar trend was observed in the lipid content of
gill tissue. The amount of reduction was from 5.83±
1.24 mg/g wet tissue to 4.16, 4.87 and 4.92 mg/g
wet tissue at 1.5%, 2% and 2.5% effluent respec-
tively. In the intestine, lipid content reduced to the
levels of 0.362±0.21 mg/ g wet tissue, 0.862±0.21
mg/g wet tissue and 0.403±0.18 mg/g wet tissue
respectively at 1.5%, 2% and 2.5% effluent from the
initial amount of 3.89±0.93 mg/g wet tissue. Maxi-
mum decline in lipid content was observed in liver
tissue followed by muscle, gill and intestine. Statis-
tical analysis showed a significant reduction
(P<0.05) in lipid content of various tissues on expo-
sure to different sublethal effluent concentrations.

Lipid content is an essential organic constituent in
animal tissues that plays the key role in energy me-
tabolism. They form rich energy reserves whose
calorific value was reported to be twice than that of
an equivalent weight of carbohydrates or proteins
(Gurr et al., 2016)   also vital to embryogenesis
(Chezhian et al., 2010). Any stress is found to change
the course of events associated with lipid synthesis
(Prakash and Verma, 2019).

Under sublethal exposure of C. carpio to textile
bleaching effluent, an overall decrement in the total

Table 1. Alteration of lipid content in muscle, liver, gill and intestine of Cyprinus carpio exposed to different concentra-
tions of textile bleaching effluent and the percentage of change over from the initial during the experimental
period.

Tissue Concentration Protein Content
of effluent On day 0 After exposure Total amount of Percent change

(%) (Initial)  on day 28  reduction over over day
day 0 0 (%)

Muscle 1.522.5 6.42 0.92, 70.85, 30.796 5.49, 5.57, 5.62 85.51, 86.76, 87.54
Liver 1.522.5 9.92 2.2, 0, 1.09, 1.03 7.72, 8.83, 8.89 77.82, 89.01, 89.62
Gill 1.522.5 5.83 1.6, 70.95, 60.906 4.16, 4.87, 4.92 71.36, 83.53, 84.39
Intestine 1.522.5 3.89 0.36, 20.86, 20.403 3.53, 3.03, 3.49 90.75, 77.89, 89.72

Values are expressed in mg/g wet tissue.
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lipid levels in all the tissues was observed. Such de-
cline in lipid content in tissues under stress condi-
tions were reported earlier. Drastic decrease in lipid
content in liver tissues of Cirrhinus mrigala exposed
to cement factory effluent (Juginu et al., 2015), in
muscle, gill, liver and kidney tissues in Catla catla
exposed to electroplating effluent (Ambikadevi et
al., 2016) were reported.Lipid content in the tissues
under toxic stress declined due to sudden decrease
in glycogen content in the same tissue, an intermedi-
ate energy resource during stress condition
(Kamaraj andThamilmani, 2016) mitochondrial in-
jury which impaired the function of TCA cycle
(Sander et al., 2016) liver dysfunction or mobilization
of glycerol or inhibition of oxidative phosphoryla-
tion (Tao et al., 2018).  Low level of lipids recorded in
the effluent treated fish suggests that pollutants
might inhibit lipid synthesis and started mobilizing
the stored lipids either through -oxidation or
through a gradual unsaturation of lipid molecules to
meet the energy requirement of fish under stress
conditions.

Investigations into the effects of textile bleaching
effluent revealed that it is toxic to aquatic organisms
and causes reduction in the lipidcontent of C. carpio.

It is therefore suggested that adequate care should
be taken to neutralise and detoxify the toxicants
present in the effluent prior to its discharge.
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