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ABSTRACT

Labeo rohita were used to investigate effect of nickel induced toxicity. For this two groups, control groups (N=50) and
experimental groups (N=50) were further divided into group 1-4, on the basis of dosage of nickel and blood sampling.
Body weight of animals was noted before and after dose treatment. It was found that body length in the experimental group
did not show marked increase throughout experimental period while the effect of nickel toxicity was observed on body
weight. The weight of experimental fish decreased in experimental group significantly (p<0.05) from first dose to the last
dose. Blood plasma was analyzed for biochemical parameters (Total proteins, AST, ALT, and ALP). AST, ALT and ALP
levels increased remarkably in experimental fish as compared to the control one, while the levels of total proteins decreased
significantly from group 1-4. Results of the present study suggest hepatotoxicity caused by metal and role of nickel as
endocrine disrupter in fish body. Nickel also causes changes in growth parameters of animal by affecting their body weight

Accepted: 11-01-2016 DOI:10.18805/ijar.9591

with increased dosage of metal.
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INTRODUCTION

Heavy metal accumulation has posed a great threat
to aquatic systems all over the world. Large population,
industrialization, urbanization and agricultural areas have
boosted the conditions (Giguere, A. et al., 2004). Waste
waters holding heavy metals released by industries are
discharged into aquatic systems where they bioaccumalate
in food chain, their concentration increases and becomes
lethal to living organisms (Royer et al., 2006). Nickel and
its compounds produce acute and chronic toxicity to aquatic
life due to its persistence and bioaccumulation (Vieira et
al., 2009). Nickel affects liver parameters, body weight and
length. Its toxicological, physiological and histopathological
alterations in rabbits, mice and minnows have been
established (Pane et al., 2003, Bersenyi, et al., 2003,
Doreswamy et al., 2004, Hoang et al., 2004, Gupta et al.,
2006). However, its toxicity affects in major carps have not
been studied previously. The present study was hence
designed to assess the toxicological aspects of Nickel in
major carp through monitoring the alterations in growth
parameters, hepatic enzymes and plasma cortisol levels.

MATERIALSAND METHODS

Fish collection and maintenance: The experiment included
a total of 160 fish (Labeo rohita) of 4.9-7.5 cm in length,
15-20g in weight. They were kept in 120L capacity aquariums
of the Fish Physiology and Biochemistry laboratory, Lahore
College for Women University, Lahore and acclimatized for

two weeks under appropriate conditions of light, temperature,
pH and aeration. Fish were fed with floating type feed having
a composition of moisture 10%, crude protein 35%, crude
fat 3%, fiber 3% and crude ash 10%.

Determination of median lethal concentration:
Chemically pure nickel sulphate (Merck) was dissolved in
distilled water for the preparation of desired stock solution
for required metal dilutions. Sixty fish were used to calculate
LC,,, for this, different concentrations of nickel, i.e. 6.0 ppm,
15.0 ppm and 30.0 ppm were administered after every 72
hours. Dose of 15.0 ppm was found to be median lethal and
was used in the further experimental procedures carried out.
In order to avoid the sudden stress to fish, the concentration
of metal in aquarium was increased gradually. Fish were kept
starved for 24 hours prior to dose treatment. Remaining
hundred fish were divided into two groups; control group
(N=50), which was maintained in normal water without any
treatment, while the other group (N=50) as experimental
which was exposed to a median-lethal concentration of
nickel. The exposure mediums were continuously
replenished and partly exchanged to maintain the harmful
concentrations of Ni for fish throughout the experimental
period.

Growth parameters, blood collection and analyses: The
body weight and length of fishes were recorded after and
prior to dosage administration. It was carried out to evaluate
the weekly changes in the growth of Labeo rohita due to
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nickel stress. Blood samples were taken both from
experimental and control group, Blood sampling was done
in four durations i.e. first sampling was done after fifth dose,
second after sixth dose, third after seventh dose and fourth
after eighth dose. About 1-1.5 ml of the blood sample was
collected from fish by tail ablation with scalpel blade. Blood
drawn was collected by heparinized syringe and transferred
to eppendorfs, Plasma was separated by centrifugation the
samples at 13,000 rpm for 15 minutes. Collected plasma
was transferred into properly labeled eppendorfs and stored
at -20°C till further analysis. Biochemical parameters (Total
proteins, AST, ALT, and ALP) were analyzed on
Semiautomatic computer based chemistry analyzer by using
the end points and kinetic modes.

Statistical analyses: Mean values of different parameters
were calculated and expressed as mean + SEM. Student’s t-
test was used to compare the means of the same parameters
among different groups while one way ANOVA was used to
compare means within a same group. Probability levels of
0.05 and 0.001 were considered significant.

RESULTS AND DISCUSSION

The levels of metabolic marker enzymes in the liver
of the Labeo rohita were determined which displayed dose
exposure related effects as compared to the control group
animals. The body weight of control animals showed a
significant increase (p>0.05) during study period, while in
experimental animals body weights were decreased (Table
1). Control animals showed a significant increase in the mean
body weight and length while experimental animals (group
1-4) showed a decrease in the body weight in the subsequent
weeks with no apparent change in body length (Table 1).
Decrease in body weight of a rainbow trout was observed
when exposed to heavy metal due to the stress generated by
heavy metal intoxication (Fernandes et al., 2007). Weight
loss was also reported in brown trout and mirror carp when
exposed to high levels of copper (Van Heerden et al. 2004).
Total plasma proteins represent a decreasing trend in the
experimental animals as compared to control group due to
the result of hepatotoxicity (Figurel). In the present study
the lower levels of total protein represent a number of
pathological processes i.e. protein elimination in the urine,
lowered production of liver proteins and liver damage due
to heavy metal intoxication (Aboud, 2010). Verified
reduction in total plasma protein concentrations can be
detected as an indicator of impaired liver function. This could
be attributed to either a state of hydration or change in water
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Fig 1: Mean+SEM of total serum proteins (g/dL) in control and
experimental groups.

equilibrium of the fish and disturbance in the liver protein
synthesis. Previous studies reported reduction in liver soluble
proteins and RNA due to contamination of heavy metals (Ali
et al., 2003).

Level of AST enzyme in the blood increased
suggesting damaging effects on liver, variation in AST
concentration in control groups was negligible as compared
to that in experimental animals. (Figure 2). Monitoring of
liver enzyme discharge into the blood has proved to be a
very useful tool for toxicity studies in the liver. Previous
studies revealed decrease in ALT levels in the liver of
common carp, (Cyprinus carpio) when exposed to heavy
metals like cadmium, lead, nickel and chromium (Mishra
and Jain., 2009). Variations in ALT enzymes affect the energy
production during processes like TCA cycle, gluconeogenic
process, protein and carbohydrate metabolism, hence can help
to examine metabolic changes (Raja and Muthuswami 2008).
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Fig 2: Mean+SEM of AST (IU/L) in control and experimental groups.

Table 1: Mean+SEM of body weight (g) and length (cm) of control and experimental groups

DAYS 15 days 18 days 21 days 24 days

Body weight (g) Control Group 17.06+ 0.56 19.82+0.76 21.64+1.27 23.58+1.73
Experimental group 21.41+1.34 19.14+2.28 18.17+0.63 17.10£0.72

Body length(cm) Control Group 5.68+0.14 6.74+0.23 7.94+0.17 9.26+0.20
Experimental group 6.37+0.22 6.27+0.22 6.24+0.25 6.31+0.25
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The ALT values rise in experimental group while
in control group there was no significant change (Figure 3).
High levels of ALT in the blood indicate impairment of liver
as observed in present study. Previous studies observed that
high levels of liver enzymes show hepatocellular injury
(Winter et al., 2005). Considerable rise in AST and ALT
activities in liver of animals by heavy metal pollution has
been reported by many researchers (Krier and Ahmed., 2009,
Ritu and Madhu., 2009). Previous investigation has reported
that when stress due to toxicity takes place in the liver of
freshwater fish, ALT transforms protein to main energy
reserve, glycogen (Khandelwal et al., 2002).
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Fig 3: Mean+SEM of ALT (IU/L) in control and experimental groups.

The concentration of ALP on analysis revealed the
increasing trend in experimental groups. The comparison of
mean values of ALP between control and experimental
animals showed significant difference. (Figure 4). The
comparison of ALP between control and experimental groups
indicate the probable hepatotoxicity in experimental animals
which is induced by dose administration. Alkaline
phosphatase (ALP) is a hydrolytic enzyme found in blood
that works effectively under alkaline pH conditions and is
formed from bone, liver, kidney, placenta, intestine, testes,
thymus, lung and tumors or inflammation (Neiva et al.,
2008). It was previously reported that alkaline phosphatase
levels increased by liver damage, kidney dysfunction and
bone disease (Kopp and Hetesa 2000, Yang et al., 2005).
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Fig 4: Mean+SEM of ALP (IU/L) in control and experimental groups.

Mean plasma cortisol concentration was compared
for each group between animals of control and experimental
groups. For all the sampling days of experiment, mean plasma
cortisol level of experimental group was observed to be
significantly higher than that of control group (Zhang et al.
2010) It was demonstrated that rapid rise in glucocorticoids
and catecholamines from internal cells of fish are
accompained by cortisol elevation due to nickel toxicity
(YYang et al., 2005). It was reported that exposure of fish to
nickel sulphate has deleterious effects on feeding behaviour,
growth and reproduction due to chronic cortisol elevation
and had no effect on swimming performance (Harper and
wolf 2009, Zhang et al., 2010).

CONCLUSION

From the present study; it is concluded that nickel
when given at a sub lethal dose shows toxic effects in major
carp species of fish. An apparent change in biochemical
parameters i.e, total plasma proteins and augmented levels
of liver enzymes (ALT, AST, ALP) were observed in the
experimental animals as compared to control ones.
Continuous administration of the metal salt resulted in
decline in the body weight, total plasma protein, suggesting
probability of liver damage. Furthermore, the results provide
evidence that enzymes are diagnostic tools of aquatic
pollution.
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