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Abstract

Exposure to a sublethal concentration of cadmium (Cd; 50 pg L) resulted in significantly increased Cd concentrations in the gill and
digestive gland of the Antarctic bivalve Laternula elliptica. Continuous accumulation of Cd in the two organs during the 14-day exposure period
was associated with sequestration of Cd to both the soluble cytosolic and insoluble particulate cell fractions. However, the contribution of cach cell
fraction to Cd sequestration differed between the two organs; in the gill, a larger portion of Cd was associated with the insoluble fraction, while in
the digestive gland, both the soluble and insoluble fractions sequestered similar amounts of Cd. Metal-binding components in the insoluble cell
fraction were not identified in this study. On the other hand, a metallothionein-like protein (MTLP) was the major Cd-detoxifying component in
the soluble cell fraction of the gill and digestive gland. The amount of MTLP increased linearly with exposure time and the amount of Cd

accumulated in the tissue, which suggests a potential utility of MTLP as a biomarker for exposure to Cd and possibly other metals.

© 2006 Elsevier Inc. All rights reserved.
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1. Introduction

Antarctica is one of the most pristine environments in the
world. However, the condition of the Antarctic marine
environment has been threatened by increasing human activities
in the area, and long-range transport of contaminants from the
rest of the world. Evidence from recent decades clearly shows
an elevation in various toxic contaminants in some Antarctic
marine organisms and environments, especially in some inshore
areas where research stations have operated for years (e.g., Lee
et al,, 1990; Lenthan et al., 1990; Kennicutt et al., 1995; Lohan
ctal.,, 2001; Corsolini et al., 2002; Duquesne and Riddle, 2002;
Sanudo-Wilhelmy et al., 2002). Understanding the biological
significance of elevated contaminants is important to properly
diagnosing the Antarctic coastal ecosystem (Abbott and
Benninghoft, 1990: Walton ct al., 2001; Riddle et al., 2003).
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Cadmium (Cd), one of the most toxic heavy metals and a
common environmental contaminant (US EPA, 1978; Nriagu,
1980), may be of particular concern in the Antarctic coastal
environment, because its levels have already become elevated in
the Antarctic marine environment via natural processes (Mauri
etal, 1990; Ahn et al., 1996; Bargagli et al., 1996; Nigro et al,,
1997; Vodopivez et al., 2001). In addition, the evolution of
metal-resistant populations of marine organisms may reflect
relatively rapid natural selection (Shirley and Sibly, 1999; Xie
and Klerks, 2004). Therefore, it is possible that Antarctic
organisms, which have survived in naturally Cd-clevated
environments over a geologic timescale, may have developed
efficient adaptive strategies to Cd elevation (Duquesne et al.,
2000). Presence of Cd-binding metallothioneins (MTs) in some
mollusk populations (Viarengo ct al., 1993; Choi et al., 2001,
2003a) may be one such defensive mechanism against Cd
toxicity. MTs are one of the most important metal-binding and
detoxifying ligands in marine bivalve mollusks (Roesijadi,
1992; Viarengo and Nott, 1993; Mason and Jenkins, 1995;
Langston et al., 1998), including Antarctic species (Viarengo
et al.,, 1993, 1997; Ponzano et al., 2001; Choi et al., 2001,
2003a,b).
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other metals. Metal-binding components in the insoluble cell
fraction, particularly in the gill, are to be characterized in future
studies.
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