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Most of sensorineural hearing impairment, which causes the inner ear dysfunction, is irreversible and has become a
serious social problem of global dimensions because there is no treatment of sensorineural hearing impairment.
Under physiological conditions, maintenance of the potassium ion concentration in the endolymph by gap junction
in the cochlear lateral wall is important for hearing. We found using noise-induced hearing impairment model mice
and primary cultures of spiral ligament fibrocytes that intense noise exposure produced disruption of gap junction
through oxidative stress-induced connexin degradation prior to hair cell damage. Therefore, the collapse of ion
balance in the inner ear through degradation of connexin is one of the causes of hair cell damages. Moreover, we
identified that B-catenin is a cytoplasmic adaptor protein of gap junction composed of connexins, which are
internalized and degraded by calcium-sensitive cysteine proteases, calpains. In addition, calpain inhibitors
prevented disruption of gap junction, noise-induced hearing impairment and noise-induced hair cell loss. Taken
together, the disruption of gap junction by oxidative stress is involved in one of the pathogenesis of sensorineural

hearing impairment and calpain inhibitors could be a new therapeutic drug for sensorineural hearing impairment.
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DWW, GI-ICEHEiE D —>Td 5 dye-transfer assay % H W THENT L 72, 4-HNEH L < IZvehicle% 604y
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R % OB ) B b KL OWRAE BAAASEIZ X5 PD150606 D%hA : ~ 7 AIZ 8 kHz octave band
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AUREE U7 & el U CL 1RIE T T OMARIZ I TA-HNERR B IR R 71 72 4-HNERH I & o %
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535 DIZxF L, PD150606 ALERE CldA BHAIL D vehicle HLEREDHK) 75%I2 F T L 7= (vehicle:
37.4£1.2%, PD150606: 10.3£0.5%) ,

[#%]
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HIER B B\ 2 M 25 D AR B R ER (L4 4-hydroxynonenal (4-HNE) fHi4 /X7 B & AN, FMAEE &
AN I 1T D gap junction-mediated intercellular communication (GJ-IC) OREREIR F 251 Z L
72o #EVT, GI-IC OREREIR T 4-HNE 23859 2 @S2 62T 5 HIY T, A MIlEE &+
ARHERAHER AR 2 R O GI-IC (2% % 4-HNE MREE OB AT Uiz, ZOFER. 4-HNE VEFEE.
FW 72 GIFIC OMEEIK T, connexin (Cx) OHMIFENHTEZ LI LV fi#, calpain DIEMEEAAET, Z
O OBGHINT LD PD150606 RIALEIZ LV ERITHA LT, I 612, E2IRFE%, calpain PHE
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