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Development of stress-induced hearing loss models and theraputic strategies
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Most of sensorineural hearing impairment has become a social problem, because
there is no treatment of sensorineural hearing impairment. Under physiological conditions, maintenance of
the potassium ion concentration in the endolymph by gap junction in the cochlear lateral wall is
important for hearing. We found using in vivo and in vitro experiments that intense noise exposure
produced disruption of gap junction through oxidative stress-induced connexin degradation prior to hair
cell damage. Therefore, the collapse of ion balance in the inner ear through degradation of connexin is
one of the causes of hair cell damages. In addition, calpain inhibitors prevented noise-induced hearing
loss and disruption of gap junction induced by connexin degradation. Taken together, the disruption of
gap junction by oxidative stress is involved in one of the pathogenesis of sensorineural hearing
impairment and could be a new target of pharmacotherapy for sensorineural hearing impairment.
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