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ABSTRACT

The synthetic pyrethroid, cypermethrin toxicity was

studied in fresh water fish 'Heteropneustes fossilis and the
tissues like gill and liver were chosen for Histopathological effects by light microscopy, for 4 days and 7 days under
sublethal concentrations. No Histopathological effects were observed in control group and 4 days group. Hence 7 days
group was selected for the present study. Significant changes in Hepatic cells of liver were observed like cloudy swelling
of hepatocytes, vacuolour degeneration, and dilation of sinusoids, Hepatic lesions, and Karyo Lexis. In Gill, oedema,
Epithelial lining, curling of lamellae were observed. This study demonstrates the potential of electron microscopy in
particular SEM, as a tool for detecting cypermethrin induced damage to liver and surface of gill lamellae.

Keywords: Organo phosphate Pesticide, Cypermethrin (CYP), Heteropneustes fossilis, Histopathology, Necrosis,

Hypertrophy.

INTRODUCTION

Synthetic Pyrethroids considered to be an effective
insecticides in Agriculture and Aquaculture due to their
high insecticidal toxicity with low mammalian toxicity
(Elliot et al., 1974) and easily biodegradable. These
insecticides occur by ingestion of contaminated food
uptake of waterborne residue and through the integument
of observed material (Kerr & vas (1973). The uptake of
insecticide in fish was reported to be usually, mostly
through the gills (Holden, 1962; Addison, 1976).
Fish—specific organs such as the gills and their late
metabolic action against this type of pesticide make fish
highly susceptible to the toxicity of pyrethroid pesticides.
Oxidative stress plays an important role in the
neurological, reproductive and developmental toxicity
caused by pyrethroids. Moreover, changes in antioxidant

enzyme activity following pyrethroid pesticide exposure
make fish more susceptible to oxidative stress caused by
environmental pollutants. In this an attempt was made to
examine occurrence of pyrethroid pesticides in the aquatic
environment and oxidative stress induced toxicity in fish
exposed to pyrethroids.

The synthetic pyrethroids were widely used in Agriculture,
Animal Husbandry, post harvest technology is hazardous
to the aquatic organisms. It also affects Environmental
factors such as P", turbidity, alkalinity, dissolved Oxygen,
temperature and conductivity. The lethal effect on aquatic
organisms (Jayantha Rao, K. 1984) is in turn influenced by
the rate of pollutants entering the water. Aquatic organisms,
including fish are frequently exposed to a wide variety of
environmental pollutants leading deleterious -effects,
especially when these contaminants are slightly
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decomposable, exhibit a high biological effectiveness
and possess a high potential for accumulation or
synergetic effects (Au., 2004). Fishes the most diverse
group of vertebrate fauna are important component of
the food chain and any effect of toxicant may have
adverse influence on the nutritional value of fish and
on human beings through their consumption.

Fishes are typical experimental models for
toxicological investigations (Shiekh and Lee, 2008).
They are often used to assess the biological impacts of
contaminants and water quality because their response
to low concentration of toxic substances (Ayas et al.,
2007). In the present study, an attempt was made to
examine the sublethal effects of different
concentrations of Cypermethrin on the gills liver and
muscle for 0 days, 4 days and 7 days.

\Histopathological study:
a. Light Microscopy

Methodology

The Heteropneustes fossilis, a freshwater fishes were
procured from surrounding tanks of Kakinada, Andhra
Pradesh and transferred to large 100 L glass aquaria
(120X45X80 cm) containing dechlorinated tap water
for acclimatization for a period of 20 days. They were
fed daily with meat and liver of chicken. Afterwards the
fish were exposed to according their biomass ratio
(Donaldroff et al., 1951) to different concentrations of
Cypermethrin.

The LC,, was determined (65 11g/1/48h) tenfold lower
concentration of the LC,, was selected as sublethal
concentration (0.52 pg /L) and the fishes were exposed
to 4 day and 7 days. Controls were maintained
simultaneously without toxicants and analyses were
done on zero day, 4" day and 7" day of experimentation.
Tissues like liver and muscle were selected for
Histopathological observations. Fishes were sacrificed
and the tissues like Gill and liver were fixed in 10%
neutral buffered formation. Gills alone were processed
by double embedding technique. The fixed tissues were
dehydrated in an increased gradient of alcohol (78, 80,
90 and 100%) for 30 minutes each and were eventually
dried in Acetone and cleared in Xylene for 30 minutes.
The tissues were then infiltrated by embedding by
embedding in molten wax and sectioned at 6p. The
Paraffin sections were then mounted on slide, stained
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with Haematoxylin and counter stained with Eosin and
were mounted in Canada balsom. Histopathological
lesions were examined and photographed with the help
of Intel Pentium QX3 computer attached microscope
under 400X lens.

RESULTSAND DISCUSSION

Histology is useful technique for investigating the
toxic effect of various pollutants. Such a study also
offers opportunity to locate the effect of pollutants in
various organs and systems of animals. This type of
study in fish has to a great extent is handicapped
because of inadequate histological literature
concerning various fish organs (Hinton et al., 1977).
Considerable interest has been shown in recent years in
histopathological studies while conducting sub lethal
testin fish. Tissue changes in test organisms exposed to
sub lethal concentration of toxicants are a functional
response of organisms which provides information on
the nature of toxicants.

In fish, gill is the front organ to which any pollutant
comes into contact. Fish gill is very sensitive to
changes in the composition of the environment and is
an important indicator of waterborne toxicants.
Consequently, injury to gill epithelium is a common
response observed in fish exposed to a variety of
contaminants. The severity of damage to the gills
depends on the concentration of the toxicant and the
period of exposure.

The present histopathological observations of liver
tissues showed degenerated hepato -pancreatic tissue,
congested blood vessels, blood cells among
hepatocytes BC, appearance of blood streaks among
hepatocytes (ABS), vacuolar degeneration (VD), as
well Necrosis and damage of hepatocytic cell wall and
disposition of hepatic cords, (Aldora et al.1998)
reported that after cypermethrin exposure, hepatocytes
showed nuclear change and cytoplasmic vacuolation.

In Gill tissue histopathological alterations have showed
remarkable changes in the structure. The changes
include epithelial lining lifting (EL), bulging of tips of
primary filaments (BTPG), degenerated secondary
Lamella (DGSL), curling of secondary gill filamants
(CSG), and atrophy of secondary lamella (ASL), fusion
of secondary gill filaments (FSG). The damage of gills
of fish exposed to the higher concentrations showed
shortened and clubbing of ends of the secondary gill
lamellae and necrosis in the primary lamella was well
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marked. Hyperplasia and Hypertrophy of nuclei were
also noticed. The changes like Pyknotic Nuclei,
Vacuolization and degeneration of epithelial cells and
pillar cells and lifting of the epithelial layer from the
secondary lamellae were also significant.

Liver is an important organ and plays fundamental role
in the bio -transformation, in the uptake and
detoxification of foreign composition (Gerrihofer et
al., 2001) in the body and thus liver is a target organ of
xenobiotics. It is also one of the most affected
contaminants in water (Camargo and Martinez, 2007)
and as a consequence it undergoes different levels of
damage. Cypermethrin exposed fish liver showed
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degeneration in the hepatocytes, necrosis and
aggression of inflammatory cells, dilation and
congestion may be attributed to the direct toxic effects
of pollutants , since the liver is the principle organ
responsible for detoxification in vertebrates generally
and in fish particularly. The liver during CYP exposed
fish had vacuolated cells showing evidence of fatty
degeneration. Vacuolations of hepatocytes is a
common response associated with exposure of fish to a
variety of toxic chemicals which might be an
indication of imbalance the rate of synthesis of
substances in the Parenchyma cells and the rate of their
release into the circulation (Gngerich, 1982).
cytoplasmic vacuolization observed in the liver tissue.

TS : :
A-C CONTROL (Gill

S

): PGL-primary gill Lamella, SGL-Secondary gill Lamella, CA-Central Axis, ILR-Inter

Lamellar Region, Sublethal- B, DPGL-Degenerated Primary Gill Lamella, DSGL- Degenerated Secondary Gill
Lamella Sublethal- C, LD-Lamellar Disorganization LF-Lamellar Fusion,

D-F CONTROL (Liver): N-Nucleus, GC-Granular Cytoplasm, HC- Hepatic Cell, E- NH, Nuclear Hypertrophy, BS-
bile Stagnation, VF- Vacuolar formation, EG- Eosinophilic Granules, ISN- Irregular Shaped Nucleus, F- ND-
Nuclear Degeneration, CD- Cytoplasmic Degeneration, VF- Vacuole Formation.

A-C CONTROL (Gill): PGL-primary gill Lamella,
SGL-Secondary gill Lamella, CA-Central Axis, ILR-
Inter Lamellar Region, Sublethal- B, DPGL-
Degenerated Primary Gill Lamella, DSGL-
Degenerated Secondary Gill Lamella Sublethal- C,
LD-Lamellar Disorganization LF-Lamellar Fusion,

D-F CONTROL (Liver): N-Nucleus, GC-Granular
Cytoplasm, HC- Hepatic Cell, E- NH, Nuclear
Hypertrophy, BS-bile Stagnation, VF- Vacuolar

formation, EG- Eosinophilic Granules, ISN- Irregular
Shaped Nucleus, F- ND-Nuclear Degeneration, CD-
Cytoplasmic Degeneration, VF- Vacuole Formation.
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