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ABSTRACT 

Heavy metals are potential pollutants responsible for histopathological alterations in the fish. 

The present study deals with the toxic effect of heavy metal Nickel (Ni as NiSO4 on the kidney 

of fresh water fish, Channa gachua. Kidney was examined in the 96 hrs LC50 acute test. 

Histological examinations of kidney revealed marked pathological alterations like atrophy of 

renal tubules, degeneration of hematopoietic tissue with necrosis and degeneration of connective 

tissue, blockage and degeneration of Glomerulus. 
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INTRODUCTION: 

Environmental Pollution of has become a potential threat for life on earth. The major reasons 

for the pollution include population explosion and rapid industrialization. Domestic, Industrial 

and Anthropogenic activities have become the source of contamination of aquatic habitats. 

Discharge of domestic sewage, industrial effluents, pesticides, fertilizers, etc are the major 

sources of water pollution. 

Many workers have reported the effect of pollutants on aquatic organisms. Babu et al, 2009 

reported histopathological changes in the gills and liver tissues of freshwater fish, Cirrhinus 

mrigala exposed to dichlorvos. Toxicity of Cadmium on the behavioral responses of Zebra Fish 

was reported by Sekar et al, 2016. Alterations in the immunological parameters of Tench (Tinca 

tinca L. 1758) were seen after acute and chronic exposure to lethal and sublethal treatments with 

mercury, cadmium and lead (Shah and Altindag, 2005). Early development of fish is affected 

http://www.jetir.org/


© 2021 JETIR December 2021, Volume 8, Issue 12                                                               www.jetir.org (ISSN-2349-5162) 

JETIR2112239 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org c316 
 

by the environmental pollutants as reported by Weis and Weis, 1989. Lethal effect of different 

heavy metal pollution on fish was reported by Sehar et al, 2014. 

Out of the various aquatic pollutants, heavy metals have a potential threat to aquatic organisms 

mainly fishes as they are non - biodegradable and tend to accumulate in the food chain. Heavy 

metals in fish come mainly from their diet, which are then passed from one trophic level to the 

other in the food chain (Bawuro, 2018). Many workers have reported the bioaccumulation of 

heavy metals in fishes. Voegborlo et al, 2012 reported bioaccumulation of mercury in 6 species 

of fish from Kpong hydroelectric reservoir in Ghana. Gorar et al, 2012, reported heavy metal 

concentration in certain tissues of some commercial fish. Bioaccumulation of Heavy Metals in 

Pelagic and Benthic Fishes of Ogbese River, Ondo State, South-Western Nigeria were reported 

by Josephine et al, 2021. Ali and Khan, 2019 reported trophic transfer, bioaccumulation and 

biomagnification of non-essential heavy metals in food chain and food web. Authman, 2008 

reported the level of heavy metal pollution and their lethal effects on Oreochromis niloticus. 

Authman et al, 2015 reported the hazards of heavy metal pollution on aquatic organisms 

especially fish as a bioindicator. Assessment of heavy metals pollution and their effects on 

Oreochromis niloticus in aquatic drainage canals was reported by Khallaf et al, 1998. Javed & 

Usmani, 2019 reported an Overview of the Adverse Effects of Heavy Metal Contamination on 

Fish Health. Abida et al, 2009 analyzed heavy metals in water and fish samples of Madivala 

Lakes of Bangalore, Karnataka. Deore and Wagh, 2021 reported alterations in liver of fish 

Channa gachua on exposure to heavy metals. Mohammed, 2009 reported histopathological 

studies on Tilapia zillii and Solea vulgaris from Lake Qarun, Egypt. 

Among the various heavy metals, Nickel is highly toxic and a nonessential metal. It is used in a 

range of industrial practices, like the production of stainless steel, Ni-Cd batteries, plating 

processes, refining ores, etc. Nickle is considered as an important xenobiotic and a 

nonbiodegradable chemical pollutant of the aquatic environment. Fishes serve as biomarkers of 

aquatic pollution (Kelvin et al, 2017). 
  

Histopathological evaluation is an essential tool in toxicant impact assessment to indicate the 

effect of pollutants on fish health (Bernet et al, 1999). It also allows for early warning signs of 

disease and injury in cells, tissues or organs of aquatic organisms. (Javed and Usmani, 2013). 

Thus, the study of histopathological changes due to the effect of pollutants in fishes is a suitable 

method to check the aquatic pollution. (Reddy and Rawat, 2013). The present study deals with 

the histopathological alterations in the kidneys of fish, which can be used as biomarker in 

various pollution monitoring programs. 

MATERIALS AND METHODS:  

Animal collection and maintenance: 

Adult and live Channa gachua were collected from the local market and brought to the 

laboratory. Only healthy fishes, (Length-12-15 cms; Weight 50-56 gms) were taken for the 

experiment. Fishes were acclimatized in the glass aquaria for 15 days and were fed with fish 

food. Water in the aquarium was replaced after every 24 hours.  
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Test chemical: 

Stock solution of Nickel Sulphate (NiSO4) was prepared by dissolving appropriate amount of 

NiSO4 as Ni salt in distilled water.  

Bioassay: 

Fishes were divided in two groups- Control and Experimental. In experimental group, the fishes 

were exposed to Nickel for a period of 96 hours. Simultaneously the control group were also 

maintained. The fishes that survived at the end of exposure period, were sacrificed, dissected 

carefully to isolate kidney and were fixed in the Bouins’ fluid. The tissues were then proceeded 

for the Haematoxylin & Eosin (H & E) staining. The sections were examined under the light 

microscope (400X) and photographed. 

 

RESULTS:  

In fish, the normal histology of the kidney consists of coiled uriniferous tubules, composed of 

the Malpighian body and the renal tubules. The proximal segment is the thickened part of the 

nephron. Wall of proximal tubules is formed of columnar epithelial cells. The distal tubule has 

the same structure as that of proximal tubule. (Fig 1). In contrast to this, the kidney of treated 

fish with lethal concentration of Nickel for an acute period of 96 hrs at 150 ppm (LC50) 

exhibited marked pathological changes as atrophy of renal tubules, shrinkage of glomerulus, 

degeneration of hematopoietic tissue and connective tissue. (Fig 2)  

 

 

 

 

Fig 1: T. S. of Kidney of Channa gachua (Normal) (H/E) (400X) 
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Fig 2: T.S. of Kidney of Channa gachua after exposure to heavy metal Nickel (Ni) as NiSO4 at 150 

ppm for a period of 96 hrs. (H/E) (400X) 

DISCUSSION: 

Aquatic pollution is one of the major challenges faced by the human society. Environmental 

contamination by heavy metals is a threat due to their tendency to bioaccumulate in the tissues 

of organisms. Heavy metals have become a matter of concern as they have become a major 

constituent of the industrial effluent. Results from the present investigation indicate that higher 

levels of heavy metal Nickel can have a negative effect on the fishes and may contribute to a 

decline in the fish population. 

Kidney is a vital organ of excretion and osmoregulation and helps in maintaining a stable 

internal environment. It is also responsible for selective reabsorption, maintaining pH and 

volume of blood and body fluids. In the control fish, sections of kidney revealed normal 

architecture which consists of Bowman’s capsule and closely arranged in renal tubules (Fig. 1). 

However, in the present study, histopathological changes were observed in the kidney of fish, 

Channa gachua on exposure to heavy metal Nickel as (NiSO4) for a period of 96 hrs at 150 

ppm. The changes observed were atropy of renal tubules, shrinkage of glomerulus, degeneration 

of hematopoietic tissue and connective tissue. These investigations are in accordance with the 

study reported by Vinodhini and Narayanan, (2009) on histological alterations in the kidney 

of Cyprinus carpio L. (Common Carp) exposed to heavy metals. 

These histopathological changes in the kidney are due to metal ion-kidney tissue interaction 

which lead to degenerative changes resulting in altered metabolic activity (Gupta and 

Srivastava, 2006). The cellular disintegration in kidney is due to accumulation of heavy metal 

nickel which in turn affect the process of excretion, osmoregulation as well as detoxification 
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mechanism in fish (Rana et al., 2015). In fishes, these interactions disturb homeostasis leading 

to an unstable internal environment (Kaur et al 2018). 

The toxicity effects of heavy metals on kidney has been studied by many workers. Athikesavan 

et al, 2006 reported histopathological alterations in the kidney of freshwater fish, 

Hypophthalmichthys molitrix (Valenciennes) on exposure to heavy metals. Saxena and Saxena, 

2008 reported histopathological changes in Lymphoid Organs of Fish After Exposure to Water 

Polluted with Heavy Metals. Singhal and Jain, 1997 reported Cadmium induced changes in 

the histology of kidney in common carp, Cyprinus carpio (Cyprinidae). Ray and Banerjee, 

1998 reported hematological and histopathological changes in kidney of Clarias batrachus 

(Linn) exposed to Nickel and Vanadium. 

In recent years, environmental contamination by heavy metals has become a global public health 

problem. Also human exposure to metal pollutants has risen dramatically. From the present 

study it is suggested that precautionary measures should be taken against the discharge or the 

treatment of this effluent before releasing it in the fresh water bodies and also, a scientific 

method of detoxification is required. 

 

CONCLUSION:  

From the present study, it can be concluded that severe histopathological changes were observed 

in kidney of fish, Channa gachua which could be attributed to the significant accumulation of 

heavy metals Nickel in these tissue beyond the prescribed limits. Thus, it is suggested that there 

is a need for control of this type of pollution, which can be achieved by reduction or prevention 

at source. 
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