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ABSTRACT
Lead nitrate is one of the most common heavy metal that effect adversely on fresh water fishes. In
the present study an attempt has been made to find out the mechanism of adverse effects of lead
nitrate in fresh water fish, Channa striatus after exposure to various concentrations of lead
nitrate. We measured changes in lipid peroxidation and protein carbonyl content in the muscle of
C. striatus as a marker of oxidative stress after exposure to different concentrations (8, 18 and 28
mg/l) of lead nitrate for a period of 30, 60 and 90 days. Our observations showed a significant
increase (P<0.05) in lipid peroxidation and protein carbonyl content with increase in
concentration of lead nitrate at various time intervals in the muscle of fish. Results of the present
study revealed an increase in oxidative stress in the muscle of C. striatus with increased
concentration of lead nitrate and duration of exposure.
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INTRODUCTION
Contaminants emerge as a major researchable
issue that can cause severe effects in the

oxidative stress in organisms which leads to
the production of reactive oxygen species and
change in the antioxidant defense system®

environment®. Heavy metal contaminants pose
a serious environmental threat because of their
persistence and  toxicity in  aquatic
ecosystems®. Heavy metals like copper, lead,
cadmium, mercury etc. are reported to be
present in aquatic ecosystem and create a
number of health hazards in aquatic organisms
resulting in great loss to fish production®. In
aquatic environment, many xenobiotics cause

thereby causing damage in the membrane of
lipids and proteins. Several studies showed
higher level of lipid peroxidation in aquatic
organisms exposed to high concentrations of
pollutants”.

The primary causative agent identified
in the pathogenesis of lead poisoning is lead
induced oxidative stress.
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Lead causes oxidative stress by stimulating the
production of reactive oxygen species,
lowering the antioxidant levels by reducing
glutathione, obstructing with various metals
and increasing vulnerability of cells by altering
membrane integrity and fatty acid composition
to oxidative attack®. To establish the variability
of lipid peroxidation and protein carbonyl
content in relation to lead nitrate exposure for
varying periods, muscle from freshwater fish
C. striatus were analyzed. The present study
clearly indicates that lead nitrate alters
oxidative stress parameters in the muscle of
fish.

MATERIALS AND METHODS
Experimental Design
C. striatus of both genders (length 20-25 cm
and weight 50-60 gm) were collected for
experimental study from local fish markets of
Bhopal, Madhya Pradesh (India). They were
acclimatized to laboratory condition for a
period of 15 days prior to the experiment.
Fishes of experimental groups were divided
into four groups having 15 fishes in each
aquarium. Group | served as control and was
maintained in normal water without any
treatment while the fishes of groups 2 to 4
were treated with sub-lethal concentrations (8,
18 and 28 mg/l) of lead nitrate (Ranbaxy India
Ltd.) for a period of 90 days. The LCs, values
at 95% confidence limits for different
exposure period were calculated by using the
software  “Trimmed Spearman  Karber
method”, version-1.5". The LCs, value under
present experiment was observed to be 284.32
mg/l. To maintain desired lead nitrate
concentration throughout the experimentation
duration of 90 days, water of each aquarium
was changed on every alternate day. At the
end of 30" 60" and 90" days of
experimentation, fishes from control and
treated groups were dissected out for the
removal of muscle, aseptically.
Estimation of lipid peroxidation
Homogenates of muscle were centrifuged at
3000 rpm for 15 min and the supernatant was
used for lipid peroxidation. Lipid peroxidation
was measured by the release of thiobarbituric
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acid reactive substance (TBARS) in terms of
malondialdehyde equivalents (MDA) using a
molar extinction coefficient of 1.56 x 10° M™
cm™ as described by Ohkawa et al®. In this
reaction, a colored complex was formed and
absorbance was determined
spectrophotometrically (UVIVIS
spectrophotometer) at 532 nm. The lipid
peroxidation level was expressed as
nanomoles of thiobarbituric acid reactive
substances formed per gram of tissue (nmol
TBARS/q tissue).

Estimation of protein carbonyl content
Protein carbonyl groups were estimated by the
method as described by Levine et al.
Homogenates of muscle were centrifuged at
4000 rpm for 10 min and the supernatant was
used for protein carbonyl content. After
centrifugation, the supernatant was divided
equally into two tubes. 1.6 ml 24-
dinitrophenylhydrazine (DNPH 10 mM) was
added to precipitate in one tube and 1.6ml HCI
(2M) is added to another tube and vortexed
every 10-15 min for one hour. Proteins were
precipitated with an equal volume of 20%
TCA (trichloroacetic acid) and centrifuged at
4000 rpm for 10 min. The precipitated protein
pellets of DNPH tubes were washed three
times with 1.5 ml of ethyl acetate and ethanol
(2:1). Final protein precipitates were dissolved
in 2.5 ml NaOH (100 mM) and absorbance of
both (DNPH and HCI tubes) at 370 nm was
determined,  spectrophotometrically.  The
values were expressed as nanomoles of protein
carbonyl per gram protein (nmol/g protein).
Statistical Analysis

All data are expressed as mean + standard
deviation. The statistical evaluation of all data
was done using one-way analysis of variance
(ANOVA) followed by Tukey’s multiple
comparison tests using the computer software
(Sigma Stat 3.5). P values <0.05 were regarded
as statistically significant.

RESULTS AND DISCUSSION
Effects of lead nitrate on lipid peroxidation
Changes in lipid peroxidation in the muscle of
fish after lead nitrate exposure at different
concentrations (8, 18 and 28 mg/l) are shown
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in Fig.1. Exposure of each concentration was
extended for periods of 30, 60 and 90 days,
which resulted in a significant increase
(p<0.05) in lipid peroxidation in comparison to
control. Lipid peroxidation of control fish was
1.001 + 0.270 nmol TBARS/qg tissue, 1.330 *
0.203 nmol TBARS/g tissue and 1.618 + 0.246
nmol TBARS/g tissue for a period of 30, 60
and 90 days, respectively. In the treated fishes
at 8 mg/l lead nitrate concentration, lipid
peroxidation was 2.888 + 0.770 nmol
TBARS/g tissue, 5.553 + 2.345 nmol
TBARS/g tissue and 7.959 + 2.437 nmol
TBARS/qg tissue for a period of 30, 60 and 90
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days, respectively. In the treated fishes at 18
mg/l lead nitrate  concentration, lipid
peroxidation was 3.840 + 0.821 nmol
TBARS/g tissue, 6.605 + 2.018 nmol
TBARS/g tissue and 10.528 + 2.282 nmol
TBARS/qg tissue for a period of 30, 60 and 90
days, respectively. In the treated fishes at 28
mg/l lead nitrate  concentration, lipid
peroxidation was 6.692 £ 1.699 nmol
TBARS/g tissue, 9.441 + 2.349 nmol
TBARS/g tissue and 21.192 + 5.555 nmol
TBARS/qg tissue for a period of 30, 60 and 90
days, respectively.

Fig. 1: Effect of Lead nitrate (8 mg/l, 18 mg/l and 28 mg/l) concentration on lipid peroxidation (nmole/g
tissue) in the muscle of C. striatus for a period of 30, 60 and 90 days. “Indicates level of significance
between control and treated groups (P<0.05)

Muscle is the main eatable part of fish and its
bioanalysis is indispensable to monitor the
quality of fish for human health and
consumption®. As a result of high level of
oxygen consumption, free radical generation is
more pronounced in muscle’®. As shown in
Fig. 1, lipid peroxidation in the muscle of
Channa striatus was increased significantly
when compared with control. This increase is
dependent on dose and duration of exposure.
Similar findings were also observed by Fulle
et al' in muscle of hake Merluccius
merluccius. Ognjanovic et al.> observed
significant increase in the lipid peroxidation in
white muscle of Cyprinus carpio morpha after
exposure to copper sulphate® also reported
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increased level of lipid peroxidation in the
muscle of Heteropneustes fossilis.

Effects of lead nitrate on protein carbonyl
content

Changes in protein carbonyl content in the
muscle of fish after lead nitrate exposure at
different concentrations (8, 18 and 28 mg/l)
are shown in Fig.2. Exposure of each
concentration was extended for periods of 30,
60 and 90 days, which resulted in a significant
increase (p<0.05) in protein carbonyl content
in comparison to control. The protein carbonyl
content of control fish was 13.565 + 0.769
nmol/g protein, 13.565 + 0.769 nmol/g protein
and 14.765 + 2.722 nmol/g protein for a period
of 30, 60 and 90 days, respectively. In the
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treated fishes at 8 mg/l lead nitrate
concentration, protein carbonylation was
18.844 + 5.088 nmol/g protein, 21.926 + 6.386
nmol/g protein and 26.951 + 4.955 nmol/g
protein for a period of 30, 60 and 90 days,
respectively. In the treated fishes at 18 mg/l
lead nitrate concentration, protein
carbonylation was 24.034 = 3.294 nmol/g
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protein, 37.650 + 4.362 nmol/g protein and
49.783 £ 4.059 nmol/g protein for a period of
30, 60 and 90 days, respectively. In the treated
fishes at 28 mg/l lead nitrate concentration,
protein carbonylation was 35.398 + 4.805
nmol/g protein, 47.222 + 4.699 nmol/g protein
and 59.077 + 6.986 nmol/g protein for a
period of 30, 60 and 90 days, respectively.
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Fig. 2: Effect of Lead nitrate (8 mg/l, 18 mg/l and 28 mg/l) concentration on protein carbonyl content
(nmole/g protein) in the muscle of C. striatus for a period of 30, 60 and 90 days. " Indicates level of
significance between control and treated groups (P<0.05)

Muscles functions basically by active
cooperation between various proteins and their
movements are very much required for
swimming and other various activities of
fishes. As shown in Fig. 2, protein carbonyl
content in the muscle of Channa striatus were
increased significantly when compared with
control. Similar findings were also observed
by Borthakur. Parvez and Raisuddin®
reported a significant increase in protein
carbonylation level in white muscle of Nile
tilapia (Oreochromis niloticus) after chronic
exposure to total ammonia nitrogen (TAN) at
5 mg/l and 10 mg/I concentration for 70 days.
From the present study it is concluded
that lead nitrate causes adverse effect in the
muscle of fish with respect to changes in lipid
peroxidation and protein carbonyl content.
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