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Abstract

Methylmercury (MeHg) is an environmental pollutant that induces serious neurological
damage in the brain of humans and animals, as is observed in patients with Minamata disease.
The important characteristics of MeHg-induced pathological changes in peripheral nerves
appear to be unique; the sensory neurons and nerves, not motor neurons and nerves, are
selectively damaged with regeneration in chronic intoxication of MeHg. In the previous study, it
found that selective damage of MeHg to sensory neurons were due to the inflammatory
response to MeHg; microarray data showed that TNF-a and TLR pathways were involved.
However, the mechanism of MeHg-induced sensory neuron-specific cytotoxicity has been
incompletely known. Furthermore, pathological time course of the degeneration of sensory
neurons that assume each sensory modality has also been not fully investigated. The purpose
of this study is to investigate the molecular and pathological mechanisms underlying the toxic
effects of MeHg on the sensory neurons in dorsal root ganglion.

To investigate whether the TNF-a signaling pathway is essential for the neurotoxicity of
MeHg in DRG, we used TNF-a deficient (KO) mice. Oral administration of MeHg to KO mice
showed no significant difference in survival and weight loss compared with wild-type (WT)
mice. However, MeHg increased the induction rate of hind-limb flaccidity in WT mice, while the
administration of MeHg to KO mice reduced the induction rate of hind-limb flaccidity. These
results suggest that TNF-a pathway may be involved in appearance of hind limb extension
symptoms caused by MeHg.

Next we performed sensory response test in MeHg administrated Wistar rat to elucidate the

sensitivity of each sensory neuron to MeHg. Tail dipping test, tail flick test, foot shock test, and
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von Frey test were introduced for 70 days to analyze the time course of cold, heat, pain, and
touch senses, respectively. Each modality showed significant hypoesthesia, but their timing of
the expression and the recovery were different each other. It may be explained by the different
sensitivity of each sensory neuron to MeHg.

Further investigations should be performed to clarify the molecular and pathological
mechanisms of MeHg-induced peripheral sensory disfunction, however, inflammatory
responses must be involved in the MeHg toxicity in sensory neurons and these neurons may

have their own sensitivity to MeH.
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