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Abstract

Methylmercury (MeHg), an environmental toxicant, induces neuronal cell death and injures a
specific area of the brain. MeHg-mediated neurotoxicity is believed to be caused by oxidative stress
and endoplasmic reticulum (ER) stress but the mechanism by which those stresses lead to neuronal
loss is unclear. We have analyzed the mechanism of neurotoxicity evoked by methylmercury
(MeHg) and succeeded in identifying the protein disulfide isomerase (PDI) as a possible target for
MeHg. MeHg covalently bound to the Cys residue in the PDI active site (irreversible oxidative
modification), leading to PDI dysfunction. This inhibition by MeHg resulted in the neuronal cell
death through endoplasmic reticulum stress. Here, by utilizing the ER stress-activated indicator
(ERAI) system, we investigated the signaling alterations in the unfolded protein response (UPR)
prior to neuronal apoptosis in the mouse brain. In ERAI (ER stress-activated indicator) transgenic
mice exposed to MeHg (25 mg/kg, S.C.), the ERAI signal, which indicates activation of the
cytoprotective pathway of the UPR, was detected in the brain. Interestingly, detailed ex vivo analysis
showed that the ERAI signal was localized predominantly in neurons. Time course analysis of
MeHg exposure (30 ppm in drinking water) showed that whereas the ERAI signal was gradually
attenuated at the late phase after increasing at the early phase, activation of the apoptotic pathway of
the UPR was enhanced in proportion to the exposure time.

On the other hand, high concentrations of MeHg (50 ppm and 30 ppm in drinking water for male
and female mice, respectively) significantly evoked potent ERAI signal after 1day. However,
exposure of high concentrations of MeHg did not enhance ERAI signal in cerebellum. As MeHg
exposure does not result in the neuropathy in mice cerebellum, we suspect that the unfolded protein
response induced by ER stress may not be involved in this event. We will investigate further study to

demonstrate the relationship between ER stress and MeHg-induced neuronal death in mice.
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