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Mild noise exposure causing temporary threshold shifts causes an
irreversible decrease of inner hair cell synapses (cochlear synaptopathy) and is believed to cause
early onset of age-related hearing loss and tinnitus. In this study, we assessed how glutamate
toxicity, antioxidants, and mitochondrial dysfunction are involved in the development of
noise-induced hearing loss, including cochlear synaptopathy. We established a model mouse of
noise-induced cochlear synaptopathy in CBA/CaJ and C57BL/6 mouse strains, representative mouse
strains in inner ear research. In experiments using mice with impaired mitochondrial function
(Ndufs4 knockout mice), we found that Ndufs4 is broadly expressed in the cochlea, that deletion of
Ndufs4 causes deterioration of Iow—frequencx hearing after moderate noise exposure, and that
deletion of Ndufs4 does not contribute to the development of cochlear synaptopathy.
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OC: organ of corti, ITIC: inner hair cell, ONIC: outer hair cell, SG: spiral ganglion, SV: stria vascularis, SLig: spiral ligament.
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