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We investigated the histopathological changes in the structure of liver
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cells in response to three and five part per million concentration of
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benzene hexachloride (BHC) under light microscopy with a view to
analyze the damages caused because of extensive use of the pesticide.
We found that in response to 3-and 5-ppm BHC intoxication, liver
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showed gangrene formation, vacuolization, sponginess, complete
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separation of blood vessels from hepatic cells, atrophy of hepatic
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nucleus in addition to shrinking of pancreatic tissue. Our studies
indicate that the organochlorine pesticide, BHC, is very detrimental for

the aquatic system as it produced pronounced alterations in the organ.
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INTRODUCTION
Pesticides are used at large scale in in husbandry, forestry, public health and in so many
practices. Organochlorine (OC) pesticides are notorious for their high toxicity, persistence in
the environment and ability to enter the food chain.[1] These COPs are both long-standing in
watery systems and unaffected to degradation by the action of light[2]

[3]

reported the

concentration of different pesticides such as endosulfon (15.21 ng/L) and γ-BHC (15.54
ng/L) in water samples and gamma-BHC (21.23 μg/kg) and parathion (19.14 μg/kg) in
sediment samples in the liver of H. fossilis in the river of Kali. A detailed review on such
literatures which are available on fish and intoxicants suggests that sublethal doses of most of
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the pesticides cause histopathological injuries up to different extent in unlike organs, such as
liver, pancreas, kidney, intestine, etc. of fishes. The extent to which alteration is produced is
related to dose, duration of exposure and the type of pesticides used.[4] [5] [6] [7] [8] [9] It has been
found that most of the pollutants induce mortality, genotoxicity and histopathological as well
as histochemical alterations and thereby impair respiration, metabolism and many enzyme
activities in the affected fishes. These chemicals have a tendency to accumulate in minute
concentration in fish foods and biomagnify in fish flesh. Hence, they may have adverse effect
on the well-being of humankind. Therefore, it necessitates the studying of the pesticidal
effects on fish, as fishes constitute a greater part of food of not only human population but
also other predatory birds as well as other animals over the entire world to gauge the ill effect
of the pesticide. Hence the present experiment was designed to the carry out studying the
effects of one of the such chlorinated hydrocarbons on fish liver which is metabolic center
carrying the detoxification processes.
MATERIAL AND METHODS
Samples of alive fish C. carpio were obtained from the fish farm ―Patra and Bhadhada‖
located in Bhopal. Succeeding treating with 0.1% potassium permanganate solution for a
quarter of an hour to throw way any dermal infections, the fishes were acclimatized in
aquaria, made of glass, for about 7 days. Healthy fishes measuring about 8 to 20 centimeters
and weighing approximately 100 to 125 grams were selected for the experiment. Sets of 10
fishes were transferred to three differently maintained glass aquaria. Out of these aquaria, one
contained dechlorinated water and rest of the two contained 3- and 5- ppm concentration of
benzene hexachloride (BHC). 5-fishes were sacrificed from each group after a gap of ten
days twice. These fishes were provided standard fish food daily during the tenure of
experimentation. Liver of the sacrificed fishes were taken out, cut into small pieces and kept
first in normal saline to remove blood then fixed into desired fixatives followed by
dehydration, block preparation, sectioning (6 to 8 micron thick section), staining and
examining under light microscope for histopathological changes.
RESULT
The 6-8-micron thin section of the control liver exhibited polyhedral cells arranged in a group
of 4 to 6 cells having central nucleus with nucleoli. The liver cells are arranged in lobules that
lack definite pattern of arrangement. Phagocytes are found in connective tissues. Few blood
spaces of different sizes appear here and there throughout. Ducts of Hepatic cells are much
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larger than those of the biliary. The pancreatic cells, which are in diffused condition among
the hepatic cells, are clustered around the branches of hepatic portal vein (HPV) leaving a gap
between hepatic and pancreatic cells. The pancreatic mass consists of two — exocrine and
endocrine — cells. Exocrine cells are larger and elongated while endocrine cells are rounded
and smaller. Endocrine cells are disseminated about hepatic portal vein and in between
exocrine cells which are organized into acini (figure 1 &2).

Figure 1 Pictomicrograph of transverse section of the liver of control Cyprinus carpio
(Mallory triple Atain) X-100.

Figure 2 Pictomicrograph of transverse section of the liver of control C. carpio (H & E
staining) X-100.
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BHC Intoxication
In fishes treated with 3 ppm BHC for 10 days, small spaces appeared in between hepatic
cords, nucleus displaced slightly, large connective tissues and cell membrane of the hepatic
cells broke and complete separation of blood vessels from hepatic cells besides reduction of
pancreatic tissue were found. Thereby leaving a very narrow opening of the hepatic portal
vein (Fig.3). Twenty days exposure caused formation of so many small spaces between
hepatic cords, connective tissues destructed completely and atrophy of nucleus in hepatic
cells. No further changes were seen in the cytoplasm of the hepatic cells. Pancreatic tissues
shrank obliterating the differentiation between the exocrine and endocrine pancreas.
The tissues treated with 5 ppm BHC for 10 days showed a large number of vacuoles in
between hepatic cells, liver converted into spongy mass, heavy necrosis in the hepatic cells,
outer wall of the blood vessels reduced in thickness while in some cases it broke. Large
spaces appeared around the blood vessels and the pancreatic mass. Pancreatic mass appeared
in shrunken condition. No further variation was seen after twenty days exposure except
vacuolation in and around hepatic cells increased. (Figure 4).

Figure 3 Pictomicrograph of transverse section of the liver of C carpio after 10 days
exposure to 3-ppm BHC (Mallory Triple Stain) X-100.
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Figure 4 Pictomicrograph of transverse section of the liver of C carpio afterr 20 days
exposure to 5-ppm BHC (Mallory triple Stain) X-100.
DISCUSSION
Our investigation describes the alterations in the histopathological structure of the liver cells
in a bony fish named, Cyprinus carpio, following treatment with benzenehexachloride
(BHC). We observed that the pancreatic tissues were distributed in between cells, which
boosts the observation of[10] in Labeo calbasu,[11] in Channa gachua and[12] in Glossogobius
giuris. We have observed the polyhedral hepatic cells having granular cytoplasm and
arranged in hepatic cords, liver mass navigated by hepatic ducts and pancreas by hepatic
portal vein and inconspicuous liver cords. These findings upkeep the outcomes of[13] in
Mystus tengra,[11] in Channa gachua and[14] in Channa punctatus who also witnessed the
pancreatic cells in acinus having exocrine and endocrine cells with acinar lumen traversed by
the branches of hepatic portal vein. Such arrangements of pancreatic cells are also observed
in the present analysis.[15] found eccentric nucleus showing displacement in its position
besides mortification and vacuolations in hepatic cells of Labeo rohita following Heptachlor
treatment. Necrosis (localized death of living cells) and vacuolization were also reported
by[16] in Molliensa sphenops,[17] in Channa punctatus and[11] in Channa gachua. Analogous
results are also obtained in the present investigations in the liver of Cyprinus carpio in
response to 3- and -5 ppm BHC exposure after ten and twenty days. Our observations are in
conformity with result of[18] who witnessed the presence of binucleated liver cells that are
scattered in the tissue as a result of Endrin intoxication in Clarias batrachus.[19] reported
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vacuolation, necrosis and liquification of liver cells in Colisa fasciatus after Lindane
intoxication,[20] reported wide spread vacuoli-zation, localized necrosis and deformation of
hepatic cells in the liver of Clarias batrachus after the exposure of Alloxan.[21] have also
reported grume, hepatic vacuolations and nuclear atrophy and complete degeneration of
pancreatic cells in C. carpio in response to Endosulfan toxicity.[22] noticed destruction of
hepatocytes and islet cells after the exposure to Thiodan in the liver of Gymonocorymbus
tarzetzi, while Agallol resulted in the degeneration of hepatocyte nucleus and islet cells in
addition to local localized death of live hepatic cells.[23] reported vacuolation and slight
change in hepatic cells with low concentration of Aldrin in the liver of Cyprinus carpio,
while in higher concentration they observed degeneration of liver cells. They observed
deformation in the shape of hepatic cells. Similar observations were made by[24] and[25] in the
liver of Channa punctatus and Clarias batrachus respectively after pesticidal exposures.[26]
studied the lethal effects of the insecticide, Thiometon on Labeo rohita and Heteropneustes
fossilis. He observed histopathological lesions at 2.02 ppm exposure in Labeo rohita. In liver,
the damage was greater in the peripheral region than in the central part. The lesions in the
hepatic cells showed degeneration, rupture, vacuolation and nuclear extrusion. Some hepatic
cells became hollow due to complete degeneration. In some of the cells cytoplasm and nuclei
were extruded from hepatic cells. The nuclei showed vacuolation, degeneration and
distortion. In Heteropneustes fossilis, lesions were produced after 15 and 30 ppm
intoxication. Polygonal hepatic cells became spherical and showed hypertrophy, cytoplasmic
degeneration and vacuolation. Intercellular spaces were enlarged. Similar observations were
reported by[27], [28] reported enlargement of nuclei and necrosis of hepatocytes in the liver of
Channa gachua after Endosulfan intoxication. In longer exposure of 30 days, necrosis and
hypertrophy was increased and vacuolation appeared in the hepatic cells. Similar changes
were observed in the liver mass Glossogobius giuris after Carbofuran intoxication by.[12]
Similar effects have been reported by[29] due to Tannic acid and by[30] due to Malathion
exposure.[31] reported liver cord disarray and severe destruction of hepatocytes resulting in
accumu-lation of pycnotic nuclei. Similar results were reported by[32] in the liver of Tilapia
mossambica exposed to Heptachlor. They have also noticed damage in the liver mass that
increased with the increase of exposure timings. In most of the cases congestion, swelling and
pyknosis of hepatocytic nuclei with cytoplasmic vacuolation as well as clumping of blood
cells.[33] have also showed abnormal fatty degeneration in liver, necrosis, and congestion at a
concentration of BHC of 1.00mg/L.
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CONCLUSION
As liver is the principal organ that detoxify harmful chemicals and it under goes such a
tremendous alterations such as death of hepatic cells, vacuole formation, destruction of
pancreas, etc. in response to the exposure of the pesticide which will not only reduces the
quality of fish but also affect other organism and of course human being is no exception.
Therefore, the use of the pesticide should be diminished and other sources, which are less
harmfeul, or harmless should be explored.
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