Cochlear type Il spiral ganglion afferent fibres ae essential for medial olvocochlear reflex —
mediated otoprotection from noise — induced hearing loss
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The medial oliocochlear (MOC) refbeis thought to contribute broadly to controlling hearing dynamics,
including balancing hearing sensity between ears, which is significant for sound localization, unmasking
sound sources in noise, and in protecting the cochlea from acousttiroulation. V¢ recently showed that
the sensory dve for the MOC reflg suppression of the cochlear amplifier arises from cochlear type Il spiral
ganglion neurons (SGN) broadly innervating the outer hair cells (Febwad, 2015). Thiswas evident from
study of the peripherin knockoW®1ph-/-) mouse model, where the PRPH type Il intermediate protein normally
expressed by the type Il SGN fibres, was lackivie found that without peripherin expression, the type I
fibres did not establish synaptic contact with the outer hair cells in the early post-natal period. Cochlear function
was rormal in these knodut mice when measured by acousticalipked auditory brainstem response (ABR)
and distortion product otoacoustic emissions (BE€). The latter measures sound transduction and
electromechanical sound amplificatimma the ‘cochlear amplifier and the former reflects inner hair cell
transduction driving transmission through the type | SGN fibHeswvever, (Prph-/-) mice lacked contralateral
suppression of the cochlear amplifier; when noise was presented to the left ear it failed to cause a reduction ir
the DPOAE in the right ear; hence therasmno MOC reflex. Models manipulating the MOC refaee
problematic, requiring surgical sectioning of the brainsteferarit pathway, or pharmacological manipulation.

We therefore inestigated whetherRrph-/-) mice exhibited altered susceptibility to noise-induced hearing loss
(NIHL). (Prph-/-) and wildtype (WT) littermates werexposed to open-field noise (4 — 32 kHz white noise, 93

dB SPL — 108 dB SPL, 1 hour) under i.p. ketamine (40 mg/kg), xylazine (8 mg/kg), acepromazine (0.5 mg/kg)
anaesthesia, with ABR measurements of hearing setysitiade before and immediately after noigspasure,

and again tw weeks laterProcedures were appred by the UNSW Animal Care and Ethics Committee. While
both the WT andRrph-/-) mice (6 - 8 per group) had egdlient elevated ABR thresholds immediately after
noise, by tw weeks recwery, only the Prph-/-) mice maintained elated thresholds, which were evident e®o

16 kHz. This result provides strongigence that the MOC reftedriven by sound transduction at the outer hair

cells and sensory coding by the type 1l SGN is critical for oto-protection against NIHL.
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