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Methylmercury toxicity and Rho proteins

Masatake Fujimura

National Institute for Minamata Disease Department of Basic Medical Science, Toxicologic Pathology Section
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Abstract
Methylmercury (MeHg) is an environmental toxicant which shows neurotoxicity including axonal
degeneration and cell death specific to the nervous systems. Some molecular targets of MeHg to the
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nervous system have been identified, but little is known. In this study, the molecular mechanism under-
lying MeHg-induced neurotoxicity was investigated in rat cultured neuron. To investigate the factors
responsible for axonal degeneration and cell death, we investigated the expression levels of Rho-family
proteins (RhoA, Racl and Cdc42), which regulate axonal functions and cell death in neurons. Western
blot analysis demonstrated that MeHg selectively downregulated the expression levels of Racl, which
regulated axonal extension. The result indicates that axonal degeneration triggered by the downregula-
tion of Racl expression, contributes to MeHg-induced cell death in the nervous system. Therefore we
hypothesized that MeHg-induced axonal degeneration might be caused by axonal extension/retraction
incoordination. This idea brought our attention to the Rho-associated coiled coil-forming protein kinase
(ROCK) pathway because it has been known to be associated with the axonal retraction and cell death.
The inhibition of Rho/ROCK pathway suppressed MeHg-induced axonal degeneration and cell death in
rat cultured neuron and MeHg-intoxicated rat model. This result suggests that the pathogenesis of
MeHg-cytotoxicity involves an imbalance of the axonal extension/retraction system and that the inhibi-
tion of the Rho/ROCK pathway is effective in preventing MeHg-induced neuronal degeneration.

(Jpn J Clin Ecol 24 : 79— 83, 2015)
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