
Histopathological Changes in the Liver and Kidney of Freshwater Teleost, Channa 
striatus (Bloch) on Exposure to Lead Nitrate

 

Abstract: The present study was conducted to investigate the histopathological changes in the liver and kidney of 
freshwater murrel, Channa striatus after exposure to 10mg/l (10% of 96 h LC50) of Lead nitrate for a period of 30 
days under laboratory conditions. The resultant histopathological changes in the liver and kidney were recorded by 
light microscope. The most common changes in the liver of fishes were cyotplasmic vacoulation, cluster formation 
of hepatocytes and degeneration of epithelial layer. Kidney of fishes exposed to 10 mg/l of Lead nitrate were 
characterized by deshaped renal tubules, loosening of haemopoietic tissues and degeneration of some tissues. The 
present investigation illustrates that these histopathological changes would serve useful purpose in evaluating the 
toxic effects of Lead nitrate.
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Introduction

Metals are introduced into the environment by a wide range 
of natural and anthropogenic sources (Wepener et al., 
1992) and with anthropogenic being either domestic or 
industrial (Seymore, 1994). Metals are often present at 
high concentrations in aquatic environment due to the fast 
growth of population (Seymore, 1994) and the increase in 
industrialization (Pelgrom et al., 1994). Heavy metals have 
a unique property of accumulation in an organism from a 
very low level concentration in water through food chain 
(Shrivastava and Sathyanesan, 1987).

Lead is ubiquitous and the most common environmental 
pollutant naturally present in the earth's crust in small 
concentrations (Pracheta et al., 2009). Lead pollution has 
become a major environmental problem in many 
developing and industrializing countries due to both 
occupational and environmental exposure (Yucebilgic et 
al., 2003). It has many undesirable effects, including 
neurological (Senapati et al., 2001; Soltaninejad et al., 
2003 and Sharma et al., 2011), behavioural (De Marco et 
al., 2005 and Adeniyi et al., 2008), immunological (Bunn 
et al., 2001 and Rosenberg et al., 2007), renal (Vargas et al., 
2003, Rastogi, 2008 and Sharma et al., 2011c) and hepatic 
(Patra et al., 2001 and Sharma et al., 2011b).

Fishes are sensitive to contaminants of the water and 
pollutants may damage certain physiological and 
biochemical processes when they enter the organs of the 
fish (Tulasi et al., 1992). The organ most associated with 
the detoxification and biotransformation process is the 
liver (Van der Oost et al., 2003) and due to its function, 
location and blood supply, it is one of the organs most 
affected by pollutants in the water (Rodrigues and Fanta, 
1998). The teleostean kidney is one of the first organs to be 
affected by pollutants (Thophon et al., 2003). Hence, this 

study was undertaken to examine the effect of sublethal 
concentration of lead nitrate on histological aspects of liver 
and kidney of fresh water teleost, Channa striatus.

Materials and Methods

Fish Collection: Live specimen of Channa striatus 
measuring about 20-25 cm and weighing 50-75 gm were 
collected for experimental study from different fish 
markets of Bhopal, Madhya Pradesh. 

Experimental Fish: Before introducing in the aquarium, 
fishes were treated with 0.1KMnO  solution to avoid 4

dermal infection. Fishes were acclimatized in laboratory 
condition for one week in glass aquaria of 200L capacity 
prior to the start of experiment. During this period the 
fishes were fed with chopped meat daily. The 96hrs LC  50

value of lead nitrate was found to be 400 mg/l in Channa 
striatus. After determining LC  96hrs value, they were 50

divided in two groups having 10 fish in each aquarium. The 
first group was kept as control with plain fresh water while 
the second contained Lead nitrate at 10mg/l (10% of 96 h 
LC ). Water of each aquarium was changed on every 5th 50

day and lead nitrate was maintained throughout the 
experiment duration of 30 days.

 Histopathological Procedure: On the 30th day of the 
exposure, fish from control and treated group were 
weighed and sacrificed. Liver and Kidney were removed 
and washed in saline water to remove blood and fixed in 
10% formalin for 24hrs. Preserved tissues were washed 
under tap water to remove formalin, dehydrated in 
ascending series of ethanol, clarified with xylene and 
embedded in paraffin wax. Sections of 5-6 micron 
thickness were cut out using rotatory microtome, mounted 
and stained routinely with Hematoxylin and Eosin (H&E) 
for histopathological examination by light microscope.
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Fig. 3 & 4: Photomicrophotographs of treated fish exposed to PbNo at 3 

concentration of 10mg/l after 30 days, showing disintegration of renal 
tubules and loosening of haemopoietic tissues, 100X & 400X

Sharma et al. (2014) observed nuclear degeneration, 
deshaped hepatocytes, necrosis of hepatocytes, loosening 
of hepatic tissue, vacuolation in cell cytoplasm, nuclear 
vacuolation, and necrosis of cytoplasm in the liver of 
Channa striatus exposed to 20 mg/l and 30 mg/l of lead 
nitrate for 30 and 60 days. Similar results have been 
reported by Olojo et al. (2004) in the liver of African 

Fig. 1 & 2: Photomicrophotographs of Liver of treated fish exposed to 
PbNo at concentration of 10mg/l after 30 days, showing cytoplasmic 3 

vacuolation, cluster formation of hepatocytes and degeneration of 
epithelial layer, 100X & 400X

Results and Discussion

The histopathological changes were noticed in treated fish 
exposed to Lead nitrate and were not observed in the 
control fish. After 30 days histological examination 
revealed that exposure of fish to 10 mg/l of lead nitrate, 
several changes were noticed in the histology of liver of 
fish Channa striatus as cytoplasm of hepatic cells has 
become vacuolated, cluster formation of hepatocytes and 
degeneration of epithelial layer (Fig. 1 & 2).

catfish, Clarias gariepinus exposed to 7mg/l lead nitrate 
for 21 days, Rani and Ramanmurthi (1989) in Tilapia 
mossambica (Oreochromis mossambicus) exposed to 
cadmium chloride at 5 and 50 ppm for 1, 7, 15 and 30 days, 
Mishra and Mohanty (2008) in liver of Channa punctatus 
exposed to hexavalent chromium and Thopan et al. (2003) 
in White Sea bass, Lates calcarifer exposed to 5mg/l 
cadmium chloride for 3 weeks. 

The kidney in air breathing fishes is distinguished in head 
kidney and trunk kidney ( Kumar and Tembhre, 2010). In 
the present investigation only trunk kidney has been 
studied, degeneration of renal tubules, loosening of 
haemopoietic tissues and disintegration was also noticed in 

,the glomerulus and Bowmens capsule of the fish examined 
after 30 days exposure to 10mg/l of lead nitrate (Fig.3 & 4).
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Ahmad et al. (2011) observed loosening of haemopoietic 
tissue, vacuolated cytoplasm, degeneration in the epithelial 
cells, shrinkage in glomeruli and increase of space in renal 
corpuscles in the kidney of African catfish, Clarias 
batrachus exposed to 4 ppm and 8 ppm of cadmium 
chloride for 30 and 60 days. Gupta and  Srivastava (2006) 
noticed dilation, oedema, hypertrophied nuclei of renal 
tubules, vacuolated glomeruli  and disorganized blood 
capillaries in the kidney of fresh water fish, Channa 
punctatus exposed to three sub-lethal concentrations of 
zinc (10 mg/l, 15 mg/l and 2mg/l) for 15 days. Iqbal et al. 
(2004) studied the histopathological changes in the kidney 
of a common carp following lead nitrate exposure and 
observed increase in Bowman's space, degeneration of 
glomeruli, shrinkage of proximal tubule cells with 
pycnotic nuclei in the exposed fish. 

ACKNOWLEDGEMENT 

The authors are thankful to Head, Department of Zoology 
& Applied Aquaculture, Barkatullah University Bhopal 
India, for providing necessary lab facilities to carry out the 
work successfully.

REFERENCES

Adeniyi T.T., Ajayi G.O. and Akinloye O.A. (2008): Effect 
of Ascorbic acid and Allium sativum on tissue lead in 
female Rattus navigicus. Niger. J. Health Biomed. 
Sci. 7(2), 38-41.

Ahmad B., Qureshi T.A., Manhor S., Kaur P. and Khaliq R. 
(2011): Effect of cadmium chloride on the 
histoarchitecture of liver and kidney of a freshwater 
catfish, Clarias batrachus. International journal of 
Environmental Sciences. 2, 531-536.

Bunn T.L., Ladics G.S. and Holsapple M.P. (2001): 
Developmental immunotoxicology assessment in 
the rat. Age, gender and strain comparisons after 
exposure to Pb. Toxicol. Met.11, 41-58.

De Marco M., Halpern R. and Barros H.M.T (2005): Early 
behavioral effects of lead perinatal exposure in rat 
pups. Toxicol. 211, 49- 58.

Gupta P. and Srivastava N. (2006): Effects of sub-lethal 
concentrations of zinc on histological changes and 
bioaccumulation of zinc by kidney of fish Channa 
punctatus (Bloch). Journal of Environmental 
Biology. 27(2), 211-215.

Iqbal F. Qureshi I.Z. and Ali M. (2004): Histopathological 
changes in the kidney of common carp Cyprinus 
carpio following nitrate exposure. J. Res. Sci. 15(4), 
411-418.

Kumar S. Tembhre, M. (2010): Fish and Fisheries. New 
Central Book Agency (P) Ltd. London, Delhi, 
Kolkata.1- 455.

Mishra A. and Mohanty B. (2008): Acute toxicity impacts 
of hexavalent chromium on behavior and 

histopathology of gill, kidney and liver of the 
freshwater fish, Channa punctatus (Bloch). 
Environmental Toxicology and Pharmacology. 
26(2), 136-141.

Olojo E.A.A., Olurin K.B., Mbaka G. and Oluwemimo 
A.D. (2005):  Histopathology of the gill and liver 
tissue of the African catfish Clarias gariepinus 
exposed to lead. African Journal of Biotechnology. 
4:1, 117-122.

Patra R.C., Swarup D. and Dwidedi S.K. (2001): 
Antioxidant effects of α- tocopherol, ascorbic acid 
and L-methionine on lead-induced oxidative stress 
of the liver, kidney and brain in rats. Toxicol. 162, 81-
88.

Pelgrom S.M.G.J., Lamers L.P.M., Garritsen J.A.M., Pels 
B.M. and Lock R.A.C. (1994): Interactions between 
copper and cadmium during single and combined 
exposure in juvenile tilapia Oreochromis 
mossambicus: Influence of feeding condition on 
whole body metal accumulation and the effect of the 
metals on tissue water and ion content. Aquat. 
Toxicol. 30, 117-135.

Pracheta M. and Singh L. (2009): Effect of lead nitrate 
(Pb(NO )  on plant nutrition, as well as physical and 3 2

chemical parameters on Lobia (Vigna unguiculata 
Linn. Walp.). J. Plant Develop. Sci. 1, 49-56.

Rani U.A. and Ramamurthi R. (1989): Histopathological 
alterations in the liver of freshwater teleost Tilapia, 
(Oreochromis mossambicus) in response to 
cadmium toxicity. Ecotoxicology and Environmental 
Safety. 17, 221-226.

Rastogi S.K. (2008): Renal effects of environmental and 
occupational lead exposure. Indian J. Occup. 
Environ. Med. 12, 103-106.

Rodrigues E.L. and Fanta E. (1998): Liver histopathology 
of the fish Brachydanio rerio after acute exposure to 
sublethal levels of the organophosphate Dimetoato 
500. Revista Brasileira de Zoologia. 15, 441-450.

Rosenberg C.E., Fink N.E. and Salibian A. (2007): 
Humoral immune alterations caused by lead. Studies 
on an adults lead model. Acta. Toxicol. Argent. 15(1), 
16-23.

Senapati S.K., Dey S., Dwivedi S.K. and Swarup D. 
(2001): Effect of garlic (Allium sativum L.) extract on 
tissue Lead level in rats. J. Ethnopharmacol. 76, 229-
232.

Seymore T. (1994): Bioaccumulation of Metals in Barbus 
marequensis from the Olifants River, Kruger 
National Park and Lethal Levels of Manganese to 
Juvenile Oreochromis mossambicus. M.Sc -thesis, 
Rand Afrikaans University, South Africa.

Sharma S., Sharma V., Pracheta and Sharma S.H. (2011): 

Asian J. Exp. Sci., Vol. 29, No. 1&2, 2015; 29-32

31



Therapeutic Potential of Hydromethanolic Root 
Extract of Withania somnifera on Neurological 
Parameters in Swiss Albino Mice Subjected to Lead 
Nitrate. Int. J. Curr. Pharmaceu. Res. 3, 52-56.

Sharma S., Tamot S. and Vyas V. (2014): Histoarchitectural 
alterations in the liver of freshwater murrel, Channa 
striatus (Bloch) after exposure to sub-lethal 
concentrations of lead nitrate. Indo American 
Journal of Pharmaceutical Research. Vol. 4, 1976-
1980.

Sharma V., Sharma S., Pracheta and Sharma S.H. (2011b): 
Lead Induced Hepatotoxicity in Male Swiss Albino 
Mice :  The  Pro tec t ive  Poten t ia l  o f  the  
Hydromethanolic Extract of Withania somnifera. Int. 
J. Pharmaceu. Sci. Rev. Res. 7, 116-121.

Sharma V., Sharma S., Pracheta, Paliwal R. and Sharma 
S.H. (2011c): Therapeutic efficacy of Withania 
somnifera root extract in the regulation of lead nitrate 
induced nephrotoxicity in Swiss albino mice. J. 
Pharm. Res. 4, 755-758. 

Shrivastava V.K. and Sathyanesan A.G. (1987): Effect of 
lead nitrate on thyroid function of Indian Palm 
Squirrel, F. Pennanti (w). Bull. Environ, contam. 
Toxicol. 38, 981-984.

Soltanianejad K., Kebriaeezadeh A. and Minaiee B. 
(2003): Biochemical and ultrastructural evidences 
for toxicity of lead through free radicals in rat brain. 
Hum. Exp. Toxicol. 22, 417-433.

Thophon S., Kruatrachue M., Upathan E.S., Pokethitiyook 
P., Sahaphong S. and Jarikhuan S. (2003): 
Histopathological alterations of white seabass, Lates 
calcarifer in acute and subchronic cadmium 
exposure. Environmental Pollution. 121, 307-320.

Tulasi S.J., Reddy P.U. and Ramana Rao J.V. (1992): 
Accumulation of lead and effects on total lipid 
derivatives in the freshwater fish Anabas testudineus 
(Bloch). Ecotox. Environ. Safe. 23, 33-38.

Van der Oost R., Beyer J. and Vermeulen N.P.E. (2003): 
Fish bioaccumulation and biomarkers in 
environmental risk assessment: A review. Environ. 
Toxicol. Pharmacol. 13, 57-149.

Vargas I., Castillo C. and Posadas F. (2003): Acute lead 
exposure induces renal heme oxygenase-1 and 
decreases urinary Na+ excretion. Hum. Exp. Toxicol. 
22, 237-244.

Wepener V., Van Vuren J.H. and Dupreez H.H. (1992): The 
effect of hexavalent chromium at different pH value 
on haematology of Tilapia sparmani (Cichlidae). 
Comp. Biochem. Physiol.101, 375-381.

Yucebilgic G., Bilgin R. and Tamer L. (2003): Effects of 
+- + 2+lead on Na  K  ATPase and Ca  ATPase activities 

and lipid peroxidation in blood of workers. Int. J. 
Toxicol. 22, 95-97.

Asian J. Exp. Sci., Vol. 29, No. 1&2, 2015; 29-32

32


	Page 29
	Page 30
	Page 31
	Page 32

