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Analyses of the electrochemical properties in _the unique extracellular solution of
the inner ear and their possible involvement in pathological processes of deafness
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Deafness provides a strong impact for human society. To overcome this disease in
future, in this study we focused the cochlea of the inner ear. This organ is filled with an unusual
extracellular fluid that exhibits a highly positive potential and a high [K+]. We examined the mechanism
underlying formation of these unique properties and their possible relevance to water movement. The
endolymﬁh is maintained by an epithelial tissue, stria vascularis. By using in vivo electrophysiological
approaches, biochemical techniques and computational modeling, we showed functionality of several ion
transport molecules in the stria and their roles in the maintenance of the endolymphatic properties.
Moreover, we performed comprehensive analysis of membrane proteins of the stria and identified numerous
ion transport molecules whose expression had not been reported in the tissue. These results may
contribute to elucidation of pathological processes of deafness and development of the medical therapies.
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