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. STAT3A A FILKERIZ L HOSMDIEBLFHEICE G320 2 & 2 i L7z, Z DOSTAT3IE A
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TNENFBE L= & 2 A, TRAFR2E 72 X TNFRSO F LI IL A TV /K $RIHE 2 7~
L7223, M BLEHMARIC 35V T H TNFRIFEBLINHNIC L 5 A F/LKERIMHEER AR i
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Abstract

We recently reported that oncostatin M (OSM), which was induced by methylmercury and bound
to the extracellular domain of TNF receptor 3 (TNFR3) that leading to cell death. We also found that
methylmercury induces OSM expression in microglia in the mouse brain. In this study, we examined
the mechanism involved in methylmercury-induced OSM expression in microglia, the relationship
between OSM and TNFR3 in neuronal damage caused by methylmercury, and the mechanism
related to methylmercury-induced neuronal cell death through the TNFR3 pathway.

Exposure of primary microglia, which prepared from tmRT1-deficient mice, to methylmercury
partially reduced the induction of OSM expression, suggesting that other transcription factors in
addition to tmRT1 may be involved in the induction of OSM expression by methylmercury in
microglia. We also found that knockdown of STAT3, a transcription factor, suppressed induction of
OSM expression by methylmercury. STAT3 was activated by methylmercury in primary microglia
and mouse brain tissue slices. In situ hybridization for TNFR3 also suggested that TNFR3 possibly
expressed in neurons. When a neutralizing antibody against OSM or TNFR3 was added to mouse
cerebral slices, the reduction of synaptic marker proteins caused by methylmercury was suppressed,
and no further reduction was observed by addition of both antibodies. This suggests that OSM
released from microglia may cause neuronal cell death by binding to TNFR3. TRAF2, TRAF3 and
TRAFS5 are known as factors involved in signal transduction by binding to the intracellular domain
of TNFR3. However, these factors were not involved in methylmercury-induced cell dath via
TNFR3. Recently, we identified some candidate proteins that bind with TNFR3 by methylmercury
using LC/MS, and their involvement in the methylmercury toxicity is under investigation. These
results suggest that microglial-neuronal crosstalk through the OSM/TNFR3 pathway may be an

important mechanism involved in methylmercury-induced central nervous system injury.
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