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Molecure targets and intracellular signal transduction in "Inflammation
hypothesis™ as pathology of cerebellum damage by methylmercury
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Methylmercury is an environmental ﬁollutant that induces serious
neurological damage in the brain of humans and animals. Methylmercury-induced damage is localized in
the granule cell layers in the cerebellum, although the mechanisms have been unclear. In the
present study, it was revealed that methyl mercury elevates the expression of TNF-a by activating
ERK, p38 MAPK, and NF-k B in macrophage-like RAW264.7 cells. Additionally, the damage of rat
cerebellum granule cells caused by TNF-a was comparable with vascular endothelial cells, a cell type
highly sensitive to the cytokine. Methylmercury increased the synthesis of both perforin and
granzyme B through activation of the PTP1B-EGFR-MAPK pathway in Jurkat E6.1 cells. The present
results support the hypothesis that inflammatory cells such as macrophages and cytotoxicic
T-lymphocytes are involved in the selective damage of the granule cell layers in the cerebellum of
methylmercury-exposed humans and animals via the TNF-a cytotoxicity.
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