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Elucidation of the mechanism of enteric neurodegeneration in environmental
toxins-induced parkinsonism focusing on glial dysfunction
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We investigated the pathology of gut-first neurodegeneration caused by
exposure to rotenone, an environmental factor that causes Parkinson®s disease (PD). In PD model mice
chronically subcutaneously administered low-dose rotenone for 4 weeks, weakening of the intestinal

mucosal barrier and specific accumulation of HMGB1 limited to the luminal cytoplasm of the mucosa

were observed. Rotenone exposure to enteric nerve-glia cocultures caused the presence of M1/M2
macrophages and accumulation of o -synuclein, and addition of aggregated a -synuclein caused
proliferation of M1 macrophages and retraction of neurites. These results suggest that abnormal
accumulation of HMGB1 in the intestinal mucosa by exposure to environmental toxins causes impairment
of autophagy and mucosal barrier function and inflammatory responses, and may lead to enteric glial
dysfunction and neurodegeneration.
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