Methylmercury in vitro exposure of harbor seal (Phoca vitulina) lymphocytes: A multidisciplinary approach
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Methylmercury (MeHg) is an organic form of mercury readily bioaccumulated in marine organisms and highly immunotoxic. This toxicity is modulated by selenium (Se) but little is known about that modulator effect in marine mammal’s lymphocytes.
The goal of this investigation is to evaluate the immunotoxicological effects of MeHg on harbour seal’s PBMCs (Peripheral Blood Mononuclear Cells) in presence of Se. Blood samples were obtained from harbour seals from the North Sea. Their MeHg, total mercury (THg) and Se concentrations were determined by cold vapour atomic absorption spectrometry. The peripheral blood mononuclear cells (PBMCs) were isolated from the whole blood of juvenile and adult seals by density gradient centrifugation on Ficoll-Hypaque and exposed to increasing concentrations of MeHg (0.2 to 2 µM) and Se, in presence of PHA or ConA to stimulate T lymphocytes. The MeHg and Se concentrations applied to the PBMCs in vitro were determined in accordance with those encountered in wild seal’s blood. The effects of each culture condition on PBMCs were evaluated by biochemical and microscopy techniques: the survival rate, the metabolic activity, the DNA and proteins concentrations and the cellular proliferation were determined, and the PBMCs ultrastructure was analysed by transmission electron microscopy.
THg concentrations varied widely (from 0.04 to 0.6 µg/g fw), reflecting interindividual variations. Results for the in vitro cultures showed decreasing numbers of viable cells with increasing concentrations of MeHg, with no significant differences between adults and juveniles. Microscopic investigations evidenced a higher number of suffering cells, displaying cytoplasmic granulations and membrane inclusions. The potential antagonistic role of selenium on MeHg immunotoxicity is discussed.
