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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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TEBRUGEFENIES VBTV D BN REZ RT T BT o RFRY 22 < Drpvy, JikE HETE
OEER & U THEFIRERE, i, Bz, BYE, HEEEAIERER EnsT o, 202 BHE
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4-HNE BEFZ(Z L 2 calpain {EPE~D 5% - 4-HNE BRFEEL S ROERFH 0O & ABHET HOREG Ml 2 s 1
% a-fodrin % XV EI\ZDOWT YT AKX T 0 w7 4 2 T ATV X X7 B3 fiRl%sR TdH 5 calpain
6 LU caspase DIEMEZEE) 2 it L7z,
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BENI 2RO LN oTz, LM LR G, 45RFRHRRE L 7= /i@ 12 35\ Tdonor cell &34 Macceptor
cellZ3calceinffi & 72 > 7=, 24T K U donor cell[# 1% 4.5 #8832 & donor cell & B3 2 fia
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FTh 5 calpain X° caspase DFEE & L THI B AL, calpain HRO53iEpEY) (145kDa) . caspase HD
SYFRPEY) (120 kDa) ., W& M@ 04 EEY) (150 kDa) % /E U %, 4-HNE BR§E 10 43112380 T 150,
145 kDa DOy fRFEWM DA B LHMMARD Hivlz, L LA 6, 4-HNE BE#E I, D7 < & HIREE 60
43 E TIZ 120 kDa Doy fRPEMINZ 28 % KIE S 72> 7=, 4-HNE BE§ZIE, calpain H3E D a-fodrin D4y
fRZHTRT 5 Z LD 4-HNE BREEH O O AN BREFE MR IZ 35 T caspase TiX72 < calpain
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4-HNE BEFRIZ L 5 Cx43 50fifE L O GI-IC DFFFE~D calpain D5 : ZDfEH:. vehicle Z HIALE L
7o HARE Tl 4-HNE R IZ K 5 T Cx43 28 40%F2E £ Tlld L7=, 4kt LT, PD150606 (10 uM)
ATALIE 1L, 4-HNE IREEIC K2 Cx43 i 2 A EICHHI L7z, £7-. dye-transfer assay D2k, 4-HNE
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JEAREEI B W CEZ D S BIICHEREREEZ LR S8, TOZLEMEIX. T2 60, 70 dB Th -
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4-HNE |%, O AE HRESE MW T, HIIRNEE LA R LA E IS E 5 & & 12, calpain
OB 72 IEMEALZFFE L, Cx DA F L O GI-IC DREFEICE 545 Z & H3VHIBA L 7=, Calpain PH2E %R
Td % PD150606 DN H WP G-, MK EEIREIC K D GI-IC ORGHEZHH L. 72l o bz
12, 20kHz O & BBV CTHEICIHI L7z, S 51T, calpain [HEH PD150606 DN H ST #5-1%.
BRI B 25 TS%REERD SH T2, Lo -o T, SEIMEMEEIRRIE A 7 = X A
D—DIZ calpain DIEMEALEE G- 25 Z & S/RIB S 41, calpain (L3N & BERCT HIIARIE L LTH
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A HMUBE RS 5 3 S ESMEM FIARICB I 2 7 74~V X =7y "N ThHDLZ L ERBTHHDOTH
Do
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ERBIUHHIARIEORREZ By L Lz, BEIRERIL, BEER L VBEREELZIISEZL, 20
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
#K PD150606 2 NEWRFTHG L2k, FEIRIEIC LD GILIC ORI T & L OMER R E 13 )3
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