©
2020 2023

synaptopathy

The Role of medical olivocochlear-outer hair cell synapse in age-related hearing
loss: Insights from CbInl knockout mice
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This study elucidated localization and function of cerebellin-1 (CbInl) in
the mouse cochlea. CbInl expressed in synaptic clefts of the medial olivocochlear/outer hair cell
(MOC/0OHC) synapses, which form a negative-feedback gain-control system in the cochlea.
CbInl-deficient (CbInl-/-) mice had immature MOC/OHC synapses and progressive high-frequency hearing

loss. Under noise-induced transient threshold shift condition, CbInl-/- mice showed permanent
threshold shifts due to irreversible OHC dysfunction and exacerbation of cochlear synaptopathy.
Remarkably, adeno-associated virus-mediated Cblnl transduction in the cochlea resulted in attenuated
threshold shifts in Cblnl-/- mice and reduced synaptopathy in wild-type mice. The findings suggest
that CbInl is a synaptic organizer in the cochlea and the deficiency causes vulnerability to noise
exposure and exacerbation of cochlear synaptopathy. CbInl can be a new target of gene therapy for
noise-induced or age-related hearing loss.
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