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ABSTRACT

The present study investigates the effect of heavy metals Zn, Cu, Pb and Cd on the total proteins,
ascorbic acid, DNA and RNA content from different soft body tissues of bivalve species,
Lamellidens marginalis collected seasonally (summer, monsoon and winter seasons) from
Gangapur reservoir of Nasik district during November 2010 to October 2011. In the present
investigation results revealed highest concentrations of heavy metals Zn, Cu, Pb and Cd during
summer season in surface water and bivalve species sampled from Gangapur reservoir. The results
also revealed the lowest protein, ascorbic acid, DNA and RNA concentrations in different soft body
tissues in bivalves sampled during summer season, from Gangapur reservoir might be due to
bivalves were exposed to higher concentration of heavy metals in summer than winter and
monsoon seasons.
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INTRODUCTION

In an aquatic ecosystem, heavy metals are
considered as the most important pollutants due to
their highly bio accumulative nature, persistent
behaviour and potential of higher toxicity (Niyogi
and Wood, 2004; Censi et al., 2006; Rahane et al;
2016). Some of these metals (e.g. Cu, Ni, Cr and Zn)
are essential trace metals to living organisms, but
become toxic at higher concentrations (Albergoni
and Piccinni, 1983). Many aquatic organisms have
the ability to accumulate and biomagnifies metals in
food chain (Labonne et al., 2001; Goodwin et al.,
2003; Casas et al., 2008). Consumption of such
aquatic food stuff highly contaminated with toxic
metals may cause serious health hazards through
food-chain magnification (Khan et al., 2000). The
biochemical composition varies according to the
situation like seasonal changes, environmental

factors (temperature, salinity), starvation and
toxicants in the water (Verlecar et al., 2007;
Nandurkar and Zambare, 2010; Salaskar and Nayak
2011). Seasonal changes in biochemical composition
in two unionid mussels, Actinonaias ligamentina and
Amblema plicata was observed by Baker and
Hornbach (2001). Rahane and Bhalla (2018) studied
toxic effects of heavy metals on DNA, RNA and
ascorbic acid content in soft tissues of freshwater
bivalve, Lamellidens corrianus. The seasonal variation
in RNA content in Austrovenus stutchburyi at
different sites was studied by Norkko and Thrush
(2006). Hence, the study of biochemical components
would be much meaningful to estimate the nutritive
value of the organism and its further analysis with
the metal effect would provide an intricate relation
between the metal pollutants and the metabolism of
the basic biochemical constituents. Therefore, it is an
attempt to investigate the effect of metal stress on
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the biochemical components.
MATERIALS AND METHODS

The samples were collected in summer, monsoon
and winter seasons during November 2010 to
October 2011 from Gangapur reservoir of Nashik
district. The heavy metals Zn, Cu, Pb and Cd
concentrations were determined in surface water
samples and obtained results were summarized in
Table 1. The heavy metals Zn, Cu, Pb and Cd
concentrations were determined from whole soft
body tissues of freshwater bivalve, Lamellidens
marginalis and obtained results were presented in
Table 2. The total protein, ascorbic acid, DNA and
RNA contents were determined from soft body
tissues like mantle, gills, digestive glands and whole
soft body tissues of Lamellidens marginalis. Mantle,
gills, digestive glands and whole soft body tissues
were removed and dried at 70° to 80°C in the oven
till the constant weight of dry tissues were obtained.
From each powder total protein, ascorbic acid, DNA
and RNA content were estimated. The total protein
content of the tissues was estimated by method of
(Lowry et al., 1951A). Estimation of ascorbic acid
was carried out by the method of Roe (1967). DNA
content of the tissue was estimated by using
Diphenylamine method of Burton (1956). RNA
content of the tissue was estimated by following
Orcinol method of Volkin and Cohn (1954). The
results are presented in the Table 3.

RESULTS AND DISCUSSION

The study clearly demonstrates that the mean

values of Pb and Cd in surface water of Gangapur
reservoirs were higher than the WHO
recommended limits for drinking water standard;
where as those of zinc and copper were within the
limits. Therefore, this study indicates that the
surface water of Gangapur reservoirs were polluted
by heavy metals Pb and Cd.

The results indicate that the Zn, Cu, Pb and Cd
concentration were highest in surface water in
summer season and lowest in monsoon season at
Gangapur reservoir. The highest concentrations of
heavy metals Zn, Cu, Pb and Cd were recorded in
surface water sampled from Gangapur reservoirs,
might be due to heavy input of various pollutants. It
was also observed that the mean concentrations of
Zn, Cu, Pb and Cd were highest in summer season
and lowest in monsoon season in whole body tissue
of bivalve species, Lamellidens marginalis sampled
from the Gangapur reservoir.

In the present seasonal study, the lowest total
protein, ascorbic acid, DNA and RNA contents were
observed in different soft body tissues like mantle,
gills, digestive glands and whole soft body tissue of
bivalves sampled during summer season, might be
due to bivalves were exposed to higher level of
pollutant in summer than winter and monsoon
seasons.

The observed low level of protein contents in
different tissues indicate that, environmental stress
reduces the rate of protein synthesis or increase the
proteolysis to cope with the high energy demands
under toxicants stress (Waykar and Lomte, 2001).
Decrease in protein content in Lamellidens marginallis
on exposure to methomyl and lambdacyalothrin

Table 1. Seasonal variations of heavy metal concentrations (mg/L) in surface water of Gangapur reservoir of Nasik

district.
Name of reservoir Seasons Zn Cu Pb Cd
Gangapur reservoir Summer 0.1008+0.0005 0.0193+0.0005 0.0250+0.0002  0.0070+0.0003
Monsoon 0.0573+0.0004 0.0128+0.0003 0.0207+0.0003 0.0054+0.0001
Winter 0.0812+0.0006 0.0145+0.0004 0.0228+0.0005 0.0068+0.0002
WHO standard, 1993 mg/L 03 02 0.01 0.003

+ indicate standard deviation

Table 2. Seasonal variations in heavy metal concentrations (ng/g dry tissue weight) in whole soft body tissues of
freshwater bivalve Lamellidens marginalis at Gangapur reservoir of Nasik district.

Seasons Zn Cu Pb Cd

Summer 359.15+5.72 98.26+2.14 95.37+2.42 12.51+0.82
Monsoon 225.09+5.27 74.42+1.45 62.53+1.86 06.37+0.65
Winter 254.70+4.75 85.11+1.63 79.23+1.92 08.48+0.74

+ indicate standard deviation.
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exposure and recovery due to ascorbic acid was
reported by Bhalla, (2014, 2019).

At stressful condition on exposure to toxicants
ascorbic acid indicates positive role in detoxification
(Mahajan and Zambare, 2001) and also perform
therapeutic role against pollutant toxicity in mollusc
(Waykar, 2006; Waykar and Pulate, 2012).Decrease
in ascorbic acid content indicated its involvement in
counteracting oxidative damage. Stress caused
alterations in the normal physiology of animal
leading to enhanced utilization and mobilization of
ascorbic acid (Chinoy and Kamalakumari, 1976) as
ascorbic acid is recognized as anti-stress factor
(Kutsky, 1973; Bhalla, 2014, 2019). Rahane and
Bhalla, (2018 a, b) observed decrease in ascorbic acid
content in different freshwater bivalve species on
exposure to heavy metals.

Several reports are available on the reduction in
DNA and RNA levels on exposure to different
toxicants. Zahran et al., (2005) reported decrease in
DNA and RNA contents in rat after exposure to
pollutant. Nwani et al., (2010) demonstrated DNA
damage after treatment with carbosulfan in
freshwater fish, Channa punctatus. Singh et al., (2010)
reported a significant decline in RNA levels in
various tissues of Labeo rohita after cypermethrin
intoxication. Bhosale et al., (2011) reported that DNA
and RNA content in soft body tissues of Corbicula
striatellan was decreased due to toxicants stress.
Pandey et al., (2011) reported toxicants induced
DNA damage in freshwater fish, Channa punctatus.
Thenmozi et al., (2011) showed significant decrease
in DNA and RNA content in the liver, muscle and
gill of freshwater fish, Labeo rohita after treatment of
malathion.

This work provides information regarding the
heavy metal level in surface water,in bivalve species
and overall result showed the low protein, ascorbic
acid, DNA and RNA contents in different soft body
tissues of bivalve species collected from Gangapur
reservoir. This indicated that bivalve species
inhabiting reservoir are more under environmental
stress.

CONCLUSION

The study clearly demonstrates that the mean
values of Pb and Cd in surface water of Gangapur
reservoir were higher than WHO recommended
limits for drinking water standard; whereas those of
zinc and copper were within the limits. The results
showed, lowest protein, ascorbic acid, DNA and

Table 3. Profile of Total protein, Ascorbic acid, DNA and RNA in different body tissues of Lamellidens marginalis from Gangapur reservoir of Nashik district (Values are in

mg/100 mg dry tissue weight).

Whole soft body tissue

Digestive glands

Gills

Mantle

Parameter

Mon Win Sum Mon Win Sum Mon Win Sum Mon Win

Sum

Total

44.05+1.28 54.73+1.38 52.48+1.18 53.18+1.83 66.16+1.84 61.14+2.14 51.54+2.62 64.28+1.93 59.32+1.82 49.17+2.08 63.47+2.08 57.06+1.44
0.701+0.016 0.981+0.017 0.908+0.018 0.855+0.012 1.203+0.019 1.097+0.026 0.970+0.014 1.403+0.029 1.198+0.018 0.814+0.012 1.172+0.011 1.024+0.018

Protein

Ascorbic Acid

DNA
RNA

1.03£0.070 1.45+0.052 1.21+0.041 1.29+0.049 1.89+0.052 1.70+0.041 1.37+0.040 2.01+0.048 1.74+0.041 1.50+0.056 2.30+0.048 2.12+0.072

3.18+0.11

3.52+0.18 5.38+0.25 6.26£0.26 598+0.22 6.69+0.20 8.72+0.27 8.05+0.30 4.85+0.25 6.81+0.16  6.13+0.31

4.41+0.22

+ indicate standard deviation
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RNA contents in soft body tissues of bivalve species,
indicated that bivalve species inhabiting Gangapur
reservoir are under environmental stress.
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