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Elucidation of acoustic vibrations and electrical phenomena in the cochlea by a
detailed structure model, and feedback to medical care

KOIKE, Takuji

3,600,000

(OHC) OHC
(DPOAE)

The structure of human cochlear was modeled by the finite element method,
and the vibration amplification mechanism of outer hair cells (OHCs), which is thought to be deeply
involved in the realization of sensitive hearing, was formulated. For the formulation, non-invasive
measurements of distortion product otoacoustic emissions (DPOAEs), which are acoustic phenomena
caused by the activity of the OHCs, were performed, and the obtained results were used as a
reference. Furthermore, an electrophysiological model of the inner hair cell was created and
combined with the finite element model to reproduce the mechano-electrical transduction mechanism in

the cochlea. After constructing a normal cochlear model, models with various cochlear diseases were
created, and the mechanisms of pathogenesis were estimated.
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