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 1 Peineau T. 2 , Bouleau Y. 2 , Piquemal M. 1 , Dulon D. 2 , Pietropaolo S. 1 1, University of Bordeaux, CNRS, EPHE, INCIA, UMR5287, Bordeaux, France; 2, University of Bordeaux, Inserm U1120, Bordeaux, France. RATIONAL ❖The auditory pathway conveys the special sense of hearing. Sound waves are converted into electrical signals by cochlear hair cells in the inner ear and the auditory nerve carries electrical information to the central nervous system. ❖BKCa channels are key regulators of the electrical activity in the auditory pathway. They regulate neuronal excitability, neurotransmitter release and tuning of cochlear hair cells. BKCa dysfunction can lead to auditory impairments, at both peripheral (hearing loss) and central (hyperacousis) level. ❖Auditory impairments are very common in neurodevelopmental disorders (NDDs). Fragile X syndrome (FXS) and Williams-Beuren syndrome (WBS) are two majors NDDs, both characterized by an abnormal auditory phenotype and reduced BKCa expression. AIMS ❖To characterize the auditory impairments in Fmr1-KO and CD mice, i.e. the mouse models of FXS and WBS. ❖To evaluate whether pharmacological activation of BKCa channels can rescue the auditory impairments of Fmr1-KO and CD mice. METHODS ❖Animals: Fmr1-KO adult (3 months old) males B6 (Dutch-Belgian Fragile X Consortium, 1994); CD heterozygous adult males and females B6 (Segura-Puimedon et al. 2014) ❖Pharmacological treatments: acute i.p. injection of a BKCa opener molecule, Chloroxazone (5mg/kg) ❖Behavioral test: acoustic startle response ❖Electrophysiological test: auditory brainstem response ❖Immunostaining and confocal microscropy of cochlear hair cells CONCLUSIONS ❖Auditory abnormalities of Fmr1-KO and CD mice in ASR recapitulate human auditory phenotypes of FXS and WBS, respectively. ❖Acute Chloroxazone treatment rescues abnormal ASR of Fmr1-KO and CD mice, indicating that BKCa dysfunction is implicated in auditory impairments in both animal models. ❖Unaltered ABR threshold in Fmr1-KO mice suggests that auditory impairments could be related to central damages; increased ABR threshold revealed a significant hearing loss in CD mice, suggesting that auditory impairments could be releted to peripheral damages. ❖Cochlear immunostaining in CD mice revealed morphological abnormalities of OHC, confirming our hypothesis that auditory impairments in CD mice can be associated to peripheral damages. Acoustic startle response (ASR) Auditory brainstem response (ABR) Quantitative analysis of outer hair cells (OHC) in CD mice Cytoarchitecture of OHC is impaired in CD mice
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 1 Fig.1 Example of ABR waveformes at varying intensity levels. Threshold indicates the lowest intensity at which a response is present.

Fig. 2

 2 Fig.2 Immunostaining of the outer hair cells (OHC) with focus on stereocilia. Green indicates oncomodulin staining of three rows of OHC. Red indicates phalloidin staining of the F-actin filament expressed by OHC, inner hair cells (IHC) and a variety of support cells of the organ of Corti.