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Pathophysiological study of age-related hearing loss by glutamate imaging
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This study aims to clarify pathophysiological mechanisms for age-related
hearing loss (ARHL) using patch-clamp and glutamate imaging techniques to analyze senescent changes
in inner hair cell (IHC) ribbon synapse functions of C57BL/6J mice, which are routinely employed as
a model for ARHL. Whole-cell patch-clamp recordings from IHCs revealed smaller Ca2+ current
amplitude in ARHL-model mice than in normal-hearing young mice. Notably, glutamate imaging using a
glutamate optical sensor named EOS visualized excitatory neurotransmitter release from IHCs in young

mice in real-time, although its temporal resolution remains to be improved to monitor auditory
signal transduction in a millisecond time scale. This novel imaging technique might be a useful tool
for analyses of synaptic functions of deaf mutant mice as well as differential diagnosis of
patients with sensorineural hearing loss using disease-specific hair cell-like iPS cells.
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