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Biomarkers of environmental contaminants in field population
of green mussel (Perna viridis) from Karnataka-Kerala coast
(South West coast of India)
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Abstract The green mussel Perna viridis was sampled
from relatively clean and contaminated sites along the
Kartanata-Kerala coast (south west coast of India) to study
the tissue concentration of trace metals and biological
responses to stress (biomarkers) such as sister chromatid
exchange (SCE), chromosomal aberration, micronucleus
(MN) test, hemic neoplasia (HN), Chromotest (Ames test)
and comet assay. In general, mean tissue concentrations of
toxic trace metals collected from 25 sampling sites were
found to be below the World Health Organisation (WHO)
permissible concentration given for seafood. The digestive
gland extract of mussels from all 25 sampling sites showed
negative reaction for mutagenic activity (Ames test) in the
absence of metabolic activation. Very low levels of chromosomal aberration, SCE, MN, HN and comet cells were
observed in mussels collected from both the urban associated and relatively clean sites. This study seems to
indicate that that the coastal waters of Karnataka and
Kerala are minimally contaminated with genotoxic and
carcinogenic chemicals.
Keywords Mussel . Perna viridis . Trace metals
Sister chromatid exchange . Micronucleus . Hemic
neoplasia . Ames test . Comet assay

P. K. Krishnakumar ([Xi) . G. Sasikumar . G. S. Bhat
Mangalore Research Centre of Central Marine Fisheries
Research Institute, Post Box No. 244, Bolar, Mangalore 575 001
Karnataka, India
e-mail: krishnakumarpk@icqmail.com
D. P. K. Asokan
Calicut Research Centre of Central Marine Fisheries Research
Institute, P.O.West Hill, Calicut, Kerala, India

Introduction
Marine bivalves are widely used as sentinel organisms for
coastal pollution monitoring programs. Recent field studies
have shown that some of these biomarkers of environmental contaminants in mussels can be used to discriminate
between polluted and unpolluted sites (Krishnakumar et al.
1994, 1995). Cytogenetic techniques such as sister chromatid exchange (SCE), chromosomal aberration, Comet
assay and micronucleus test have been used by several
workers to assess the impact of environmental contaminants on marine mussels (Pavlica et al. 2000; Klobucar
et al. 2003; Siu et al. 2004). The comet assay is a simple,
sensitive, and versatile method for the detection of DNA
damage in individual cells (Steinert 1999).
The green mussel, Perna viridis has a wide distribution
along the west coast of India and this species has been
proposed as sentinel organisms for marine pollution monitoring (Krishnakumar and Pillai 1990; Krishnakumar et al.
1998). Karnataka coast is well known for its abundant
fishery resources particularly mackerel, oil sardine, prawns,
perches, carangids, etc. The inshore waters of Karwar and
Mangalore receive effluents from industries like the caustic
soda plant, fertilizer plant, iron ore processing plant, dyes
and pigment processing plant and a petroleum refinery.
Coastal waters of Karwar, Mangalore and Calicut have
been identified as pollution hotspots by the Central Pollution Control Board of India (CPCB 1996). Although there
were some reports on bioaccumulation of toxic heavy
metals in marine bivalves from Karnataka coast (Krishnakumar et al. 1998), studies on bioaccumulation of
genotoxic chemicals and the biological effects on marine
bivalves are lacking. In the present study an attempt
is made (1) to biomonitor carcinogenic and mutagenic
chemicals in the coastal environment using marine
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