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Abstract 

The present research is designed to determine 

the effect of nickel toxicity on biochemical 

parameters of fresh water fish Cirrhina 

mrigala on chronic exposure for 40 days. The 

fish were kept in different aquaria for different 

exposures and one aquarium was kept 

unstressed as control.  Fish were exposed to 

sublethal dose of nickel chloride (NiCl2) for 40 

days. The first batch of fishes was sacrificed 

after 20 days of exposure to sub lethal dose of 

nickel and the second after 40 days. The levels 

of glucose, lactic acid and pyruvic acid were 

estimated in blood. Glycogen was estimated in 

liver. The levels of glucose and lactic acid 

increased in the blood while pyruvic acid in the 

blood and glycogen content in liver decreased. 

These results indicate that biochemical 

parameters of fish are altered on exposure to 

heavy metal nickel. 
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Introduction 

The global heavy metal pollution of water is a 

major environmental problem. (S. Senthil 

Murugan, 2008). Heavy metal contamination 

may have devastating effects on the ecological 

balance of the recipient environment and a 

diversity of aquatic organisms (Farombi, et al., 

2007; Vosyliene and Jankaite, 2006; Ashraj, 

2005). Fish are widely used to evaluate the 

health of aquatic ecosystems because 

pollutants build up in the food chain and are 

responsible for adverse effects and death in the 

aquatic systems (Farkas et al., 2002; Yousuf 

and El-Shahawi, 1999). The toxic metals are 

held to be the most dangerous, since 

continuous exposure of aquatic organisms to 

their low concentration may result in 

bioaccumulation and transfer to man through 

food web (Gaspic et al., 2007). 

Nickel toxicity is generally low (Khangarot & 

Ray, 1990) but elevated concentrations can 

cause lethal effects in the aquatic ecosystems. 

Metal mining, smelting, refining, and 

processing along with fuel combustion and 

waste incineration activities release significant 

amounts of nickel (Ni) into freshwater habitats 
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through atmospheric deposition and in liquid 

effluents and leachates (Chau and Kulikovsky-

Cordeiro, 1995).  It is also used extensively in 

electroplating as nickel sulphate and nickel 

hydroxide is used in nickel–cadmium batteries 

(Nanda and Behera, 1996). 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). So the 

present research is designed to study the effect 

of nickel toxicity on biochemical parameters of 

fresh water fish Cirrhina mrigala. 

Materials and Method 

The fish, Cirrhina mrigala were purchased 

from the local fish market having an average 

length 12±3 cm and wt 200±2 gms The fish 

were then kept in different aquaria for 

conduction of various experiments. The fish 

were acclimatized to laboratory conditions in 

aquaria for a few days. In one aquarium the fish 

were kept as control specimens given the same 

food and environment as that of the 

experimental fish except that they were not 

given the dose of heavy metal compound. 

Inorganic salt of heavy metal nickel namely 

nickel chloride anhydrous (NiCl2) was the 

experimental toxicant. To observe the chronic 

effects of lead, sublethal dose (1/10 

concentration of 96 hr LC50) of the heavy metal 

compound was given for 40 days. During 

exposure period the fish were conditioned to 

feeding on packed fish food at the rate of 2% 

of body weight. The fish were fed once daily at 

11 am. 

The first batch of fishes was sacrificed after 20 

days of exposure to sub lethal dose of nickel 

and the second after 40 days. Glycogen in liver 

was estimated by the method of Hassid and 

Abrahim (1957). Blood from the caudal vessel 

of both control and experimental fish was 

drawn with the help of heparinized needles. 

The levels of glucose, lactic acid and pyruvic 

acid were estimated in blood. Glucose was 

determined by the method of Folin and Wu 

(1929). Pyruvic acid was determined by the 

method of Friedmann and Haugen (1944). 

Lactic acid in blood was estimated according 

to the method of Barker (1963). The 

significance of the difference between control 

and experimental means was calculated by 

Students ‘t’ test (Wardlaw, 1985). 

Results and Discussion 

On chronic exposure to nickel, alterations were 

observed in the biochemical components of 

fish in the present study. The blood of Cirrhina 

mrigala showed significant increase in glucose 

during heavy metal intoxication after 40 days 

of exposure. This might be due to the 

vulnerable stress induced by the heavy metals 

that resulted in hyperglycemia. The elevated 

level of glucose after 40 days of exposure 

suggests that the hepatic glycogen is probably 

the source of hyperglycemia in fish.  Depletion 

of liver glycogen after 40 days of exposure 

corresponds to dramatic increase in blood 

glucose level suggesting that some of the 

hepatic glycogen via intermediate glucose-1-

phosphate is converted to glucose and that this 

glucose enters the general circulation (Hinstal 

et al, 1983).  R. Vinodhini et al (2008) also 

reported increase in blood glucose level after 

exposure of combined metal solution of Cd, 

Pb, Cr and Ni for 32 days in Cyprinus carpio. 
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Almeida et al (2001) also recorded that heavy 

metal exposure increases glucose content of 

blood because of intensive glycogenolysis and 

synthesis of glucose from extra hepatic tissue 

proteins and amino acids. 

Glycogen level decreased in liver after 

exposure of 40 days. However change in 

glycogen content was insignificant after 

exposure of 20 days. Lowering of hepatic 

glycogen reflects reduced glycogenesis and 

increased glycogenolysis. Evidence in support 

of this comes from the increased blood glucose 

level. Depletion of glycogen in liver may 

further be correlated with a high demand of 

glycogen for excess energy requirements.  

S.S.Vutukuru (2005) also found decrease in 

glycogen content of liver in Labeo rohita 

exposed to chromium suggested that it may be 

due to enhanced utilization of glycogen as an 

intermediate source to meet energy demands 

under metallic stress. Decreased glycogen 

content may also be due to prevalence of 

hypoxic or anoxic conditions, which normally 

enhances glycogen utilization (Dezwaan. A.et 

al (1973).    According to Chandravathy Mary 

et al (1995) under hypoxic conditions, the 

animal derives its energy from anaerobic 

breakdown of glucose, which is available to 

cell by the increased glycogenolysis. 

It was observed that after 40 days the fish 

suffered a severe respiratory stress as evident 

in the depletion of glycogen and pyruvic acids 

with elevation of lactic acid levels. On nickel 

exposure, decreased pyruvate level suggests 

inhibition in glycolysis and enhanced pyruvate 

utilization by fish under chronic stress. Vineeta 

Shukla and Shastri (1998) also recorded 

decrease in pyruvic acid content of blood in 

Channa punctatus exposed to cadmium (Cd). 

Similar elevation in lactic acid level has been 

recorded in Channa punctatus on exposure to 

Chromium by Sastry and Tyagi (1982).  The 

increased lactic acid content relative to pyruvic 

content may indicate that the oxygen supply to 

the tissue is not adequate for the normal 

metabolic functions. 

 

PARAMETERS 
 

CONTROL 
 

20 DAYS 
 

40 DAYS 
 

BLOOD Glucose a 
 

0.13±0.01 
 

0.17±0.01** 
 

0.41±0.05*** 
Lactic Acid a 0.09±0.01 0.07±0.01** 0.17±0.03*** 

Pyruvic Acid a 0.77±0.03 0.46±0.02*** 0.58±0.01*** 
LIVER Glycogen b 0.70±0.05 0.74±0.01NS 0.25±0.03*** 

Values are mean±SD; n=6, NS= not significant 
*significant, *p<0.05, **p<0.01, ***p<0.001 
a mg/ml of blood  
b mg/gm wet weight of tissue

TABLE 1: Alterations in Biochemical Parameters In 
Cirrhina Mrigala Exposed To Nickel (Ni) For 
40 Days 

Conclusion  

It can be concluded from the results of present 

study that fish suffered severe respiratory 

stress due to nickel toxicity that led to 

alterations in biochemical parameters. 
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