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It is well established that efferent feedback from a population of neurons originating in the medial
superior olve in the brainstem and synapsing onto the cochlear outer hair cells (OHC) can reduce the cochlear
amplifier effect of OHC and confer protection from noise-induced hearing loss as weliuking hearing
selectivity The majority of these medio-wbicochlear (MOC) fibres inneate the cochlea contralateral to their
site of origin and this system is aetied most strongly by contralateral noise. It hawdwver, as yet, not been
established whether thisfefent activity is dsren by the type | spiral ganglion neuron (SGN) and/or type Il
SGN input to the efferent MOC neuronse\&ught to iwvestigate the putatie wle of the type Il SGN in this
principal neural feedback pathway using a peripherin knockout mouse niRetgbherin is a neuronal type Il
intermediate filament protein, which from establishment of the afferent innervation of the sensory hair cells in
the mouse cochlea, is onlxmressed in the type Il SGNMe havepreviously shavn in vitro that the BDNF-
driven neurite outgravth of type Il SGN is affected by loss of peripherin expression (Bastlay, 2010). W
therefore inestigated the possibility that in peripherin knockout mice, the type Il SGN innervation of the OHC
may be disrupted and if type Il SGN indeed are the principaérdfor MOC actvation, then contralateral
suppression may be impacted. Happilyr studies support this tenet.

We wsed the quadratic (f1-f2) distortion product otoacoustic emission ABP@nd contralateral sound
stimulation to study the effects of contralateral noise on the M@eat system in peripherin®mice and
wild type controls. Baseline hearing thresholds were also measured usin§ED&®@ auditory brainstem
responses (ABR) to click as well as a range of pure tones. Thesengents were conducted on mice under
ketamine(40mg/kg)/xylazine(8mg/kg)/acepromazine(0.5mg/kg) anaesthesia in accordance with ACE& appro
07/128. Using this model we established that, despite having normal baseline hearing (DPOAE and ABR), the
peripherin knockout mice largely lack the contralateral suppression of OHC transduction whiiclemns i
wildtype mice. Wd type mice showed a strong £8% suppression of the DPOAPH 0.027 paired t-test)
whereas only a 8% suppression was observed in peripherd Kice. Disruption of the type Il SGN
innenation of the OHC s confirmed by immunolocalization of the OHC ribbon synapses (CtBP2 antibody)
on cochear cryosections (peripheri® knce (n = 6)vswildtype mice (n = 5).

This evidence strongly supports the role of type Il SGN afferents as the principal sensory vipgt dri
contralateral suppression in the cochlea. This small sub-population of neurons (5% of the total SGN), are
therefore critical for determining the dynamiguéation of hearing sensitivity and conferring protectioaiast
noise induced damage.
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