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Abstract : Deafness, a growing clinical challenge exacerbated by societal aging, increasingly affects patients” quality of life and adds
to the social burden. Identifying effective intervention targets is crucial for the prevention and treatment of deafness. mTOR ( target
protein of rapamycin) is central to the processes of cell growth, metabolism, proliferation, and survival. Recent studies suggest that
the mTOR pathway is essential for the proliferation, differentiation, maintenance, aging, and survival of cochlear inner ear hair cells
and spiral neurons, which are essential for hearing. This paper reviews current research on the mTOR pathway in the cochlea, sum-
marizes its regulatory mechanisms, and discusses unresolved issues and potential future research directions, highlighting the promise
of mTOR as a novel therapeutic target for deafness.
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Figure 1 Upstream and downstream signal pathways of mTORCI and mTORC2 in the mTOR signal network( The black arrow re-
presents positive regulation and the red line represents negative regulation)
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Figure 2 Regulation of hair cell proliferation and regeneration
by the mTOR pathway
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Figure 3 Effect of mTOR pathway overactivation on hair cell
survival and death
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