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ABSTRACT

Indiscriminate use of pesticides in agricultural fields affects a wide range of non target organisms
including fish fauna. The present studies deals with the impact of Dithane M-45 (80% mancozeb)
on histology of liver and kidney of Channa punctatus. After acclimatization in the laboratory
condition, fishes are divided into control and treated groups. Exposure of the fish, C. puntatus to
sublethal concentration (3 ppm) of Dithane M-45 over a period of 30 days has revealed that the
pesticide had a profound effect on target organs with remarkable histological changes.
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INTRODUCTION

A number of human activities pollute the aquatic
environment. Now-a-days various types of
insecticides, herbicides, fungicides and fertilizers
have been used by farmers to control the target
species of pest and increase the crop production.
Due to raining or irrigation the runoff water carries
the pesticides from the agricultural fields into the
nearby fresh water reservoir, leads to toxic pollution
in aqua bodies (Mason, 1991). These toxic
substances affect a wide range of non target
organisms such as invertebrates and fishes
inhabiting aquatic environment (Pandey, 1988). The
increasing use of pesticides in agricultural fields
leads the natural imbalance, decrease soil and water
quality.  The degraded or break down product of
pesticides also causes significant toxicological risks
to resident organisms (Kumari and Kumar, 1997).
Pollution caused by the pesticides severely affects
aquatic organisms along with the entire food chain
including human beings (Dutta and Maxwell, 2003).
Aquatic organisms accumulate toxic substance
directly from the contaminated water and indirectly
through the food chain. These pesticides can
directly kill or affect the zooplanktons which are the
major food of fishes. The fish species may be

affected on being eating those zooplanktons. In
another way the chemical pesticides mixed in water
may be directly affect respiratory organs like gills.
When such xenobotic compounds enter the food
chain of aquatic ecosystem they affect human health
too via ecological cycling and biomagnification (Sun
et al. 2000).  It has also been recorded that such toxic
chemicals can incorporate even at low concentration
in the vital tissues of fishes and birds with serious
alterations. (Chakraburthy and Konar, 1974; Mathur
et al. 1981). Dithane M-45 is a fungicide widely used
in vegetables and cereals crops especially in rice
field crops. This pesticide contains 80% Mancozeb
which is a contact fungicide, a subclass of carbamate
pesticides called dithiocarbamates. The
dithiocarbamate is analogous to carbamate in which
both oxygen atoms are replaced by sulfur atoms.
Mancozeb is combination of two fungicides/
compounds maneb (manganese) and zineb (zinc
ion) (Hayes and Laws, 1991). Mancozeb has been
shown to produce adverse effects on skin, liver,
kidney, central nervous system (CNS), male and
female reproductive system or chromosomes of
bone marrow cells in Mice, Rat and Human
(Anantham and Kumaran,  2013). Histological
investigations have proved to be an important tool
to detect direct effects of chemical compounds on
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specific organ (EIFAC, 1983). A number of studies
have demonstrated the toxic effect of various
pesticides on different fish species and few of them
are- , histopathology of Labeo rohita  exposed to sub-
lethal doses of hexachlorocyclohexane (Das and
Mukharjee, 2000), Rainbow Trout exposed to
mancozeb (Muhammed and Telat, 2003),  pesticides
accumulation in fish body tissue of Channa
punctatus (Ramesh and Maheswari, 2004),
histopathological changes in the gill, liver, brain and
kidney of the Indian major carp Cirrhinus mrigala
exposed to chloropyrifos (Tilak et al., 2005); Channa
punctatus exposed to carbosulphan (Nwani et al.
2010), Genotoxic and haematological studies (Shahi
and Singh, 2014). But, still there is paucity of
information regarding the long term exposure of
pesticides of sublethal concentration on histology of
target organs. Hence the present work was aimed to
find out the impact of single dose of sublethal
concentration of Dithane M-45 on histological
studies on target organs of Channa punctatus.

MATERIALS AND METHODS

Freshwater water fish Channa punctatus was
collected from a beel of Kalpani (village) area of
Baksa district with the help of a fine net. The fishes
were measuring 8-20 cm and weighs about 30-80
gm. 30 fishes were collected and brought to the
laboratory in plastic container. The experiments
were done at laboratory of Zoology Department,
Bajali College, Pathsala (Assam). The fishes were
then washed in the running tap water and then put
to deep treatment in 0.1% KMnO4 (Potassium
permanganate solution) for 10 minutes to prevent
the dermal infection during the time of
acclimatization period. The fishes were then kept for
acclimatization for 7 days in two glass aquarium of
50 liter capacity–one as control group and the other
as treated group. During the time of acclimatization
period the fishes were feed with artificial food
available in the markets.

Toxicity level determination

Dithane M-45 was (Dow Agrosciences) obtained
from the local market whose composition is
Mancozeb 80% and Balance 20%. To investigate the
96hr LC50 values of toxicity level, the fishes were
treated with five different concentrations of Dithane
M-45 were prepared by dissolving in distilled water.
Five different concentrations of Dithane M-45 were
used to find out 96hr LC50 which were in the range

of 4 to 12 ppm (4 ppm, 6 ppm, 8 ppm, 10 ppm and
12 ppm). Mortality was recorded for each day and
percentages of mortality at the end of 96hr for the
different groups were recorded. 50% mortality was
recorded in the 10 ppm group. Finally the 96hr LC50
value was determined using online computer
programme based on the Finney et al. (1971) probit
analysis method and recorded as 9.5 ppm.
Approximately one third of LC50 values obtained
from this experiment (3ppm) was taken as the sub
lethal concentration for the present investigation.
During the time of experiment both the control and
treated fishes were fed with same food as in the
acclimatization period.  Both the fish groups were
kept for 30 days. Histological slides were prepared
in two different periods, one after 15 days and
finally after 30 days. For this the fishes from both the
control and treated were taken out and carefully
dissected out the liver and kidneys. Fixation was
done in Bouin’s Fluid. After washing and
dehydration, the tissue was embedded in paraffin
wax. Thereafter the paraffin blocks were trimmed
and sections are cut at 4 microns with the help of
rotatory microtomes. The double staining methods
were applied using Hematoxylin and Eosin stain.
Slides are then mounted with D.P.X. and observed
under microscope and photomicrographs were
taken at 400X.

RESULTS AND DISCUSSION

Liver: The histological structures of the liver of
control fish showed normal hepatocyte cells,
parenchymal cells and sinusoids. Hepatic cells are
roundish polygonal containing nucleus. The kupffer
cells are attached to the walls of sinusoids and show
the hepatic acini (Fig. 1.a).

Several histopathological alterations were
observed in the liver of Dithane M-45 treated fish.
The observed changes are degeneration of hepatic
tissues, and formation of vacuoles was seen after the
treatment of 15 days and 30 days. The degeneration
of hepatic cells is due to necrosis of hepatic cells was
prominanatly observed after treatment of 30 days
(Fig. 1. b,c).

Pesticides found to have causes profound
histopathological changes in liver of different fishes
and reported by various authors. Desai et al. (1984)
reported that histopathological changes in the liver
of Tilapia mossambica after the treatment of
organophosplate monocrotophos. He reported that
vacuolation of hepatic cells and coagulation of



HISTOPATHOLOGICAL STUDIES ON LIVER AND KIDNEY OF CHANNA PUNCTATUS S89

hepatic cells also observed. Sastry and Sharma
(1981) exposed Channa punctatus (Bloch) to sub-
lethal concntration (10.01 mg/L) of Endrin and
observed hypertrophy of hepatic cells and
vacuolation and necrosis of liver cells. Kabeer et al.
(1978) reported cytoplasmic degenerative pyknotic
in liver tissues, vacuolation in hepatic cells and
ruptured blood vessels, hypertrophy in hepatic
cells, necrosis etc. Several authors (Sulodia et al.
2014; Sepici-Dinçel et al. 2009; Sanjay et al. 2006;
Anita and Tilak, 2003 and Maline, 1980) reported
high frequency of hepatic hypertrophy, hepatic
tumors and other liver disease of bottom dwelling

fish due to pesticides. Similar histopathological
changes in the liver were also reported by Gupta
and Rajbanshi (1988); Narayan and Singh (1991);
Das and Mukherjee (2000); Sanker and Jamel (2005).
Kidney: The kidney of control fish has intact
nephrons and interstitial tissues. The
microphotograph of kidney of Channa punctatus
shows Bowman’s capsule, in which proximal
convoluted tubule and distal convoluted tubule are
seen Fig. 2a.

The histopathological alterations that are seen

Fig. 1. Photomicrograph of a) Liver of control fish, b).
Liver of treated fish after 15 days, c). Liver of
treated fish after 30 days (all 40x magnification)
PAR= Parenchymal cells, HEPTO= Hepatocytes,
SINU= Sinusoids, VAC= Vacuolation,
NEC=Necrosis, DEG=Degeneration

Fig. 2. Photomicrograph of  a) Kidney of control fish, b)
Kidney of treated fish after 15 days, c) Kidney of
treated fish after 30 days, DCT=Distal convoluted
tubule, GL= Glomerulus, BC=Bowman’s capsule,
SBC= Shrinkage of Bowman’s capsule, VA=
Vacuolation, HDCT= Hypertrophy of distal
convoluted tubule, DBC= Dilation of Bowman’s
Capsule, Ne=Necrosis of interstitial cell
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after exposure of Dithane M-45 are formation of
vacuoles, necrosis of interstitial cell and dilation and
shrinkage of Bowman’s capsule. The 30 days
exposure fish kidney showed the hypertrophy of
distal convoluted tubules and swelling of renal
tubules (Fig. 2 b,c).

Fishes when exposed to chemical pollutant
causes several histopathological changes in the
target organs including kidneys. Tubule
degeneration, dilation of capillaries and changes in
Bowman’s capsule are some of  the main alterations
in fish exposed to pesticides (Anita and Tilak, 2003.)
Wannee et al. (2002) reported kidney lesions
consisting of dilation of Bowman’s capsule space
and accumulation of hyaline droplets in tubular
epithelial cells of treated fish. Several other studies
also showed similar changes in the histology of the
kidney (Das and Mukherjee, 2000; Camargo and
Martinez, 2007).  The kidney is a critical which is
regarded now as pollution indicator (Cengiz, 2006).

CONCLUSION

The present studies were done by using a sub lethal
concentration of the pesticide for the evaluating
toxic effects in fishes. The hazardous pesticides not
only polluting the all spheres of environment but it
cause huge damage to the biodiversity. The aquatic
environments when polluted with toxic chemicals
like Dithane M-45, inducing adverse effects on liver
and kidney, toxic chemicals may accumulate in the
fish tissue and then same may enter into the human
body through food chain. Affected fish may
produce less nutritive protein when the normal liver
histology is disrupted. The liver necrosis of fish may
be attributed to the destruction of the hepatoportal
blood vessels which may results in the complete
dissolution of the hepatocytes (Ram and Singh,
1988). Thus the results showed that the fungicide
Dithane M-45 (Mancozeb) have potential to affect
on fish fauna by causing medium to severe type of
tissue damage and it can be said that fishes are able
to uptake toxic pesticides dissolved in water
through different biological processes.
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