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Abstract

Methylmercury (MeHg) is an environmental electrophile that readily modifies protein thiols,
leading to cell damage and toxicity. MeHgq is inactivated by sulfur nucleophiles such as cysteine
(CysSH), glutathione (GSH) and its related reactive persulfides through the formation of GSH adduct
(MeHg-SG) and bismethylmercury sulfide ((MeHQ)2S), respectively. Our previous study showed that
not only GSH adduct formation but also sulfur adduct formation regulated by reactive persulfides play
a critical role in protection against MeHg. On the other hand, we are also exposed to a variety of
environmental electrophiles other than MeHg through dietary habits, life style and life environment
on a daily basis. We found that reactive persulfides/polysulfides are also able to capture environmental
electrophilic metals such as cadmium (Cd), resulting in formation of their sulfur adducts with less
electrophilicity. These findings suggest that combined exposure to environmental electrophilic metals
would lead to exacerbation of MeHg toxicity due to the consumption of endogenous reactive
persulfides. In the present study, we demonstrated that combined exposure to environmental
electrophilic metals such as Cd and/or and copper lower the threshold for toxicity of MeHg alone in

vitro.
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