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Abstract
Now a days pesticides are frequently used for controlling agricultural and
domestic pests but these pesticides enters into aquatic system and ultimately
affect non target organisms. Present study investigates the toxicity of an
organophosphate insecticide dichlorvos and histopathological changes produced
in liver of fresh water snake head fish Channa gachua. The LC0 and LC50
value of dichlorvos for fish at 96 hrs. was 5 ppm and 12.5 ppm respectively. In
acute toxicity study fishes were exposed to LC0 and LC50 conc. for 96hrs and
in chronic toxicity study to 1/10th and 1/20th conc. of LC50 i.e. 1.25 and 0.625
ppm for 30 days to dichlorvos. Histopathological changes revealed vacuolation
in cytoplasm, degeneration of hepatic sinusoids, ruptured blood vessels, necrosis
and hepatocytes atrophy. The alterations in liver showed real picture of adverse
consequences of toxicants on edible aquatic organisms like fishes. The results
are significant from environmental pollution and human health point of view.

INTRODUCTION
Domestic, industrial and agricultural wastes contain
wide variety of organic and inorganic pollutants like
suspended solids, heavy metals, toxic gases,
fertilizers and pesticides that are discharged in an
environment. These toxic contaminants released
through industrial, domestic, agricultural wastes and
effluents polluting the water resources and badly
affecting the aquatic fauna (Bhalerao, 2017).
Unplanned and careless handling, accidental or
untreated discharge of pollutants and relentless use
of pesticides into natural water bodies has harmful
effects on fish (Anamika and Mishra, 2015).
Pesticides are biologically active weapon
discovered by man which having great value in
agriculture (Kumar and Gautam, 2014). For
enhance crop yield and control insect pests, the use
of pesticides increasing day by day. Different
pesticides used in farms reach unrestricted area like
ponds and river through surface runoff
consequently affect aquatic organisms (Kamble and
http://jbsd.in

Muley, 2000). Pesticides and their residues find
there ways to non-target organisms in the water
bodies which directly affect organ system in the
body of organism and brings marked histological
and physiological alterations (Ghanbahadur and
Ghanbahadur, 2012; Ghanabahadur et al., 2015).
Organophosphate insecticides are widely used in
agriculture, health and hygiene programs because of
their high effectiveness but less persistence in the
environment (Kumar and Gautam, 2014).
Dichlorvos
(DDVP)
is
one
of
such
organophosphorus insecticide widely used for
controlling household pests, in public health,
protecting stored products from pests and insect
pests of fruits, vegetables and crop plants. DDVP is
acetylcholinesterase inhibitor and work as a nerve
poison. The fish is good indicator and highly
sensitive to polluted environment. Specific lesions
and histological damages in organ of fish exposed
to toxicant under certain laboratory condition are
the
helpful
biomarker
of
toxicity.
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Histological method – The control as well as
experimental fishes were taken out of aquaria at the
end of each exposure period and sacrificed by
decapitation. The liver was dissected out and cut
into small pieces each about 2-3 mm in size and
immediately fixed in 2 % calcium acetate in 10%
formalin (CAF) at 4 0C. After prolonged fixation
(24 hrs.) the pieces were washed under slow
running tap water for equivalent time of fixation.
The pieces were dehydrated through alcohol grades
for 30 minutes in each grade, cleared in xylene and
embedded in paraffin wax at M.P. 58- 60 0C. The
sections were cut at 4-5 µ thick. The sections were
stained with hematoxylin and eosin (H-E) staining,
mounted in D.P.X. and used for histological,
histopathological observations.

Histopathological examination is being recognized
as a valuable tool for assessing the impact of
environmental pollution on organism (Teh et al.,
1997). The liver performs many vital functions and
detoxifies the xenobiotics so it is much affected and
possess histopathological alterations under pesticide
stress (Ortiz, 2003). Histological alterations in
response to environmental stress are authenticated
by many authors e.g. Hexachlorocyclohexane on L.
rohita by Das and Mukherjee (2000), carbamate on
C. marulius by Prasad et al. (2002), endosulfan on
Rainbow trout by Altinok (2007), Malathion on O.
punctatus by Pugazhvendan et al. (2009), Paraquat
Dichloride on C. Gariepinus by Lapido (2011),
cypermethrin on H. bidorsalis by Olufayo and
Alade (2012), cypermethrin on O. mossambicus by
Karthigayani (2014). But the alterations reported in
all these cases were variable according to species
and toxicant. So the present work is aimed to assess
the toxic impact of dichlorvos on histology of liver
in Channa gachua.

RESULTS AND DISCUSSION
The study of fish mortality clearly indicated
that the LC0 and LC50 was 5 and 12.5 ppm
respectively however 1/10th and 1/20th conc. of
LC50 were 1.25 and 0.625 ppm.
Histology of liver in control fish – The
histological structure of liver of control fish is
shown in fig 1, 2. The photomicrograph of liver
showed hexagonal hepatic cells within the network
of bile canaliculi. Hepatic cells were roundish or
polygonal in shape containing, blue stained
centrally placed spherical nucleus. Hepatic cells
located around sinusoids forming cord like structure
called as hepatic cell cords were not distinct. There
was no clear division of hepatic cells in lobules and
distribution of bile duct and blood vessels were
irregular. Portal vein covered with pancreatic acini
known as hepatopancrease and hepatic arteries
having narrow lumen covered with thick layer of
endothelial cells was noticed. Hepatocytes
surrounding the central vessels like rosette pattern
and in lumen there were erythrocytes. Kupffer cells
were occasionally seen in sinusoids as well as
glycogen vacuoles were also seen.
Histopathological
changes
–
Variable
histopathological alterations are seen in liver
depending upon exposure period and concentration
of insecticide. Acute toxicity studies showed less
vacuolization around the hepatocytes, initiation of
hepatic cords disarray, loss of hepatocytes
architecture in less amount were visible. Initiation
of sinusoidal spaces, less amount of blood vessels
rupture, nuclear hypertrophy and degeneration of
wall of the central vessel was also evident. Kupffer
cells were increased in liver at LC0 conc. (5 ppm)
treated fish at 96hrs exposure (Fig. 3&4).

MATERIALS AND METHODS
Procurement of test fish
The fish Channa gachua were selected for
experiment keeping in mind their economic value
and availability throughout the year. The fishes
were collected from river Krishna near Karad city
and brought to laboratory. Fishes were disinfected
with 1% KMnO4 solution and acclimatized at
laboratory condition in glass aquarium for ten days
before experimentation. The healthy fishes having
average length 15 ± 1 cm and weight about 50 ± 5
gm were selected for experimentation.
Pesticide
The organophosphate pesticide, dichlorvos
purchased from local agro chemist shop was used
for the present study.
Plan of Experiment
Experimental set up – For determination of LC0
and LC50 well acclimatized fishes were and exposed
to different concentrations viz. 5, 7.5, 10, 12.5, 15,
17.5 and 20 ppm of dichlorvos for 96 hrs. and LC
50 was calculated. Under the experiment healthy
fishes were divided in to three groups each group
contained ten fishes. Group 1st was considered as
control and group 2nd and 3rd as experimental
groups. Fishes in the experimental groups were
exposed to LC0 and LC50 conc. of insecticide for
96 hrs. in acute toxicity study while in chronic
toxicity study fishes were exposed to 1/10th and
1/20th conc. of LC50 for 30 days.
http://jsrr.net
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in centrolobular region at 1/10th sublethal exposure
for 30 days where as degenerative changes in
hepatocytes began to swell with darkly stained
nuclei, less amount of karyolysis and vacuolization,
disorganization of parenchymal architecture
because of breakdown of hepatic cords, ruptured
blood vessels and aggregation of blood cells were
seen at 1/20th conc. after 30 days exposure (Fig 9
&10).
The exposure of aquatic organism to lethal
and sublethal concentrations of pesticides results in
various behavioural, histopathological, biochemical
and physiological alterations in target and nontarget
organisms
(Veeraiah,
2001).
Histopathological studies help to establish
relationship between contaminants exposure and
various
responses
in
the
organism.
Histopathological investigations are sensitive tool to
detect direct effect of toxins on target organs of fish
at laboratory condition.

Considerable degradation in cellular structure viz.
vacuolization, lipid infiltration, ruptured blood
capillaries and hemorrhage, narrowing and
disappeared wall of central vessel were observed.
Severe necrotic patches, lesions, nucleus
enlargement, hepatic cords disarray, complete
destruction of hepatic cell membrane, cell
proliferation, congestion and sinusoidal spaces were
observed in liver of fish exposed to LC50 conc. (Fig
5 & 6). When fishes were exposed to chronic
toxicity liver showed karyolysis, necrosis, severe
hepatic cords disarray, parenchymal vacuolization,
severe irregular shaped cells with irregular nucleus,
necrotic patches, ruptured sinusoids and increasing
sinusoidal spaces (Fig 7 & 8). Hepatocytes are seen
in compactly arranged with significant cytoplasmic
vacuolization due to swelling of cell and breakdown
of cell boundaries. Enlargement of central vessels
with degeneration of endothelial lining leading to
damage. severe necrosis and vacuolization was seen
http://jsrr.net
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Various chemicals induce significant
lesions and damages in cellular architecture in
different vital organs of fish which are suitable for
histopathological examination to determine the
intensity of toxins and their effects. Liver plays a
key role in storing, metabolism and biochemical
transformation of pollutants (Veeraiah, 2001). Liver
is mostly associated with detoxification due to its
function, position and blood supply and it is most
affected organ by toxicants (Camargo and Martinez,
2007). In present investigation at lower
concentration the degeneration was started with
sequence of events like vacuolization, lesions,
necrosis, congestion and pyknosis in liver. Some of
the earlier investigators reported parallel
observations in various species of fishes exposed to
different pesticides. Jiraugkoorskul et al. (2002)
observed vacuolation in cytoplasm, large vacuoles
and pyknotic nuclei in many areas in liver of Nile
tilapia O. niloticus after glyphosate treatment. The
hazardous effect of the insecticide, fenvalerate on
the histology of the liver of the catfish C.
gariepinus after exposure to 1/10 conc. of LC50 for
5 and 10 days was investigated by Sakr and Jamal
Al Lail (2005), the results showed that the
histopathological changes induced in the liver were
cytoplasmic vacuolization of the hepatocytes, blood
vessel congestion, necrosis, pyknosis and fatty
infiltrations.
Parvathi et al. (2011) showed
Chromium induced histological alterations such as
hepatic cirrhosis, fatty changes, atrophy of
parenchymal cells and necrosis in liver of fresh
water teleost, C. carpio. Satyanarayan et al. (2012)
reported degenerative changes like swelling and
vacuolization in hepatocytes, necrosis, blood cells
infiltration, clumping of blood cells in liver of C.
carpio expose to chlorinated hydrocarbon
pesticides. Liver being the main metabolic factory
of the body which serves several basic functions
such as metabolism, storage of biochemical and
exogenous compound and secretion of bile
(Ritthamma and Joseph, 2014). Liver metabolizes
toxins, detoxify them and excrete out through the
body. Due to the accumulation, metabolism and
detoxification of toxicant the liver cells might be
lost their structure and properties even at low
concentration. The vacuolization in hepatocytes
might indicate imbalance between synthesis of
biochemical substances and their release
(Jiraugkoorskul et al., 2002).
The liver has the ability to degrade toxins,
but its regulating mechanisms can be overwhelmed
by high concentrations of these compounds, and
http://jbsd.in

subsequently results in structural damage (Brusle
and Anadon, 1996). Fish liver serves as a model
organ for studying the interactions between
environmental factors and hepatic structures and
functions. Most of the alterations like lipid
infiltration, ruptured blood vessels, blood cells
infiltration and disappearance of wall of central
vessel as well as severe necrotic patches,
Karyolysis, hepatic cords disarray and hypertrophy
were observed in present study, which are similar to
those reported in earlier studies on different fishes
exposed to different toxicants. Magar and Shaikh
(2013) also reported similar alterations in liver like
degeneration of cytoplasm, clumping of
hepatocytes, vacuolization in hepatocytes in fish C.
punctatus when exposed to malathion. Ogueji et al.
(2013) also observed chlorpyrifos- ethyl
degenerative changes like sinusoidal spaces,
massive infiltration of sinusoidal spaces and central
vein, pyknotic nuclei, necrosis and coagulation in
fish C. gariepinus. Vijayakumar (2013) studied
quinalphos 25% EC induced histopathological
changes in the liver of the C. punctatus and reported
degeneration in hepatopancreatic tissue, blood cells
among hepatocytes, appearance of blood streaks in
perenchyma, formation of vacuoles along with
atrophy, severe necrotic patches and disappearance
cell membrane and hepatic cords disarray.
Quinalphos induced histopathological alteration in
liver of fish C. carpio were investigated by
Chamarthi et al. (2014) and observed degenerative
changes like vacuolation, karyolysis, severe
necrosis, degeneration in central vein with
congestion were due to pesticide intoxication. At
lethal concentration severe damages were inevitable
due to insecticide intoxication. Liver eliminates
toxicants through metabolism (Ritthamma and
Joseph, 2014) so the liver become hyperactive to
metabolize and eliminate toxicant. Due to
hyperactivity and accumulation of toxicant
hepatocytes become larger in size to overcome the
metabolic stress which might be the reason for loss
of cell membrane and hypertrophy. The severe
necrosis might be due to inability of fish to
regenerate new liver cells (Abubakar et al., 2014)
and the lipid infiltration may be due to excessive
use of lipids to cope up high energy demands under
stress condition. So the liver shows severe
alterations in cellular architecture. The results
obtained in the present study and that reported by
earlier investigators are similar in many aspects.
Insecticide intoxication altered the histological
structure as well as physiology and biochemistry of
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fish which is edible and economically important in
Krishna river basin around Karad. From the present
study it can also be concluded that indiscriminate
use of pesticides can directly affect the non-target
organisms including fishes and indirectly the
peoples who consume the infected fishes therefore
farmers have to take care to minimum use of
chemical pesticides and should go for an
appropriate alternative methods for control of the
crop pests.
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