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Comprehensive analysis of inner ear pathology by a new imaging technique using a
transparent method
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Optical tissue clearing technique was established that allows all sensory
epithelia of the cochlear basal turn, vestibule, and three semicircular canals to be cleanly
delineated in three dimensions. The vestibule (saccule and utricle) and the anterior, posterior, and

lateral semicircular canals were made transparent and immunostained, and imaging processing
techniques were used to analyze the number of the sensory hair cells, the three-dimensional
morphology of each sensory epithelium, and three-dimensional relationships among these sensory
epithelia. In this process, the crista neglecta was discovered. We used gentamycin and other
ototoxic drugs to create models of sensory cell damage, and conducted comprehensive analysis of the
degeneration and regeneration processes of sensorg hair cells, synapses, and nerves. We also
analyzed the effects of antioxidants and other substances to prevent these damages and BDNF to
induce regeneration of the hair cells and nerve fibers.
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