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Despite the credible information on environmental hazards
identification/characterization, risk assessment and coping
strategies in aquatic/semi-aquatic inhabitants, lacunae on
mechanistic aspects entangling the previous issues are
perceptible in literature. Considering the primary consum-
ers (bivalves) and essential marsh ecosystem base com-
ponents (salt marsh macrophytes), the current work aimed
to assess mercury’s potential toxicity and to discuss organ-
isms’ survival strategies under conditions with well-defined
mercury gradient at Laranjo Basin, Ria de Aveiro, Portugal.
Inter-age (2*, 3*, 4* and 5* year) approach was applied
in bivalve Scrobicularia plana and mercury accumulation
as well as endpoints combining damage and defence
responses were determined (Figure 1). Mercury induced
peroxidative damage reflected enzymatic antioxidants
insufficiency. The adaptive capacity expressed as antioxi-
dant induction and lesser vulnerability to enzyme inhibition,
increased with age. Concerning non-enzymatic antioxi-
dants, S. plana adaptive skills evolution over time depends
on the contamination extent; under moderate contamina-
tion, the different antioxidants intervention took place har-
moniously, evidencing an adjustment capacity increasing
with age. Contrarily, under higher contamination, S. plana
failed to cope with mercury threat. We also unveiled mer-
cury’s body burdens and its link to increased immunomod-
ulation risk in 4+ year animals. The antioxidants modulation
was substantiated with animal polypeptide pattern reveal-
ing its mercury stress adaptation.

Salt marsh macrophyte Halimione portulacoides exhibited
organ-specific biochemical strategies to cope with envi-
ronmental mercury-accrued anomalies . H. portulacoides
relied to a greater extent, on its root-specific adoption of
tolerance strategies; though, the exhibition of mercury
burden-dependent elevated damages in concurrence with

polypeptide patterns in roots is obvious when compared
with leaf-specific stress-coping strategies. Conclusively,
the current findings unveiled a successful contamination
gradient dependent differential coping strategies adop-
tion substantiated by polypetide patterns in S. plana and
H. portulacoides for their survival in mercury-contaminated
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coastal lagoon.
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Increased non-protein thiols (NPSH) were
core defense factor.

Increased lipid peroxidation (LPO),
decreased glutathione peroxidase (GPX,)
glutathione S-transferase (GST) reflected
insufficiency of enzymes to compensate
reactive oxygen species (ROS).

Fine tuning between glutathione
reductase (GR) with total glutathione
(T-GSH) as evidenced by highest
T-GSH and lowest GR.

Catalase (CAT) and GST activity
induction.

Increased LPO.

Elevated ascorbic acid (AsA) played a
compensatory role role against NPSH
and T-GSH.

No activity reduction in the cases of CAT,
GPX and GST.

Capable to induce immuo- suppresion;

negative correlation between haemolymph

mercury level and haeme agglutination
titre; Haemocytes reflected increased
oxidative burst activity (OBA).

Previous integrated responses
should be regarded as an adjustment
phenomenon occurring over time
rather as an organisms limitation to
react defensively.

CAT, GPX, GST revealed no tendency
to be induced evidencing a temporal
adaptation

Failed to respond to mercury
accumulation due to absence of
T-GSH elevation accompanied by
increased GR activity.

I Total mercury accumulation pattern at highly contaminated site (H): 4* > 5+ >2* = 3year old animal
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Failed to increase T-GSH level which
was accompanied with decreased GR.
Previous result is indicative of
vulnerability towards a decrease in the
GSH/GSSG ratio by the mercury action.

v

CAT and GPX exhibited a propensity
to inhibition.

N2

Increased T-GSH level despite decreased
GR activity implies a new GSH synthesis
source as well as it is indicative of
vulnerabilty towards a decrease in the
GSH/GSSG ratio by mercury action.
Phagocytic decrease points that immuno-
toxicity is a result of mercury direct
contact involving no ROS intervention.
Increased ROS was concomitantly
associated to haemocyte LPO increase.

N2

Failed to increase T-GSH level
accompanied with decreased GR
implying the imbalanced redox status
and increased risk towards mercury pro
oxidant action.

No change in AsA implies absence of
coordination between AsA with T-GSH
and NPSH.

Failure of non-enzymatic antioxidant
defense system, instead an active
enzymatic antioxidant defense system
was evident.

FIGURE 1

Substantiated by

Polypeptide expression pattern

(A) Location of Ria de Aveiro (Portugal); (B) Location ( ) of sampling sites moderately (M) and highly (H) mercury

contaminated sites at Laranjo basin, and a site at Vagueira assumed as reference R; (C) Coping strategies adopted by

bivalve Scrobicularia plana.
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