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IS GLUTATHIONE TRANSFERASE (GST) ACTIVITY IN POSIDONIA
OCEANICA A STRESS RESPONSE TO MERCURY EXPOSURE?
L. Ferrat, C. Pergent-Martini, C. Fernandez and M. Roméo
ABSTRACT
Today, efficient monitoring of the environment is increasingly depend on the use of
bio-indicator species. Marine phanerogams, and in particular Posidonia oceanica, would
appear to be potentially valuable bioindicators of metal pollutants. Although correlations
have been found between the mercury levels accumulated in the plant tissue and the
concentrations of this metal in the water column, it would be of interest to identify early
signs of the stress response induced by this xenobiotic. Thus, mercury concentrations and
GST activity in Posidonia oceanica (L.) Delile from contaminated and pristine sites were
measured. These results demonstrate that an increase in mercury level is correlated with
an increase in GST activity, particularly in the sheaths of P. oceanica shoots. The sites
contaminated by mercury were also those sites for which the highest enzyme activity was
recorded. An even better correlation was found between the mercury levels and GST
activity, if a 2 mo lag in the effect of mercury on GST activity is assumed.

It is becoming increasingly apparent that an efficient management of the environment
is only possible through the use of tools that allow both a rapid and reliable evaluation of
the environmental conditions and the monitoring of these over time. This ‘biosurveillance’
concept, which is based on environmental monitoring involving more than just the measurement of the classical physicochemical parameters, was introduced during the 80s
(Blandin, 1986). It involves the identification of bioindicators, that is to say living organisms capable of providing information on the quality of, or any changes in, prevailing
environmental conditions (Blandin, 1986).
To date, the most frequently used organisms in long term environmental monitoring
programs have been bivalves mollusks and fish (e.g., “Mussel Watch Program” in Goldberg
et al., 1983), although an increasing interest in marine macrophytes is currently observed.
Indeed, in light of their worldwide distribution, marine phanerogams would appear to be
potentially valuable bioindicators (Brix et al., 1983). Studies involving Posidonia oceanica
(L.) Delile have confirmed this, revealing that this species is able to accumulate certain
metal pollutants, notably mercury (Pergent-Martini, 1998). Mercury represents one of
the most abundant marine pollutants and, within the Mediterranean, elevated mercury
levels have been reported in certain regions (Maserti et al., 1991). In P. oceanica, correlations have been drawn between the mercury levels accumulated in the plant tissue and
the concentrations of this metal in the water column (Pergent-Martini, 1998). These observations, however, only provide an indication of past environmental pollution, which
limits the value of these results within the framework of an ‘instantaneous’ monitoring of
the environment. It would thus appear of interest to seek more early-warning symptoms
of pollutant action in the marine phanerogam P. oceanica. These early-warning symptoms, termed biomarkers, are usually defined as being molecular, biochemical and cellular changes brought on by chemical pollutants and which are measurable in biological
mediums such cells, tissues and cellular fluids (McCarthy and Shugart, 1990). Recent
studies (Ranvier et al., 2000) suggest that mercury increases the specific activity of the
enzyme glutathione S-transferase (GST) in P. oceanica specimens sampled from areas
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