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HEEERER (FEX)  Pathogenesis of viral infection-induced hearing loss in the
developing mouse model
MERERE
#rHF Z=3C (ARAI  YOSHIFUMI)
EMERKE - BEEE - B
MEEEZS: 30381784

TR OBEE (F130) - BEWIO 7 A )V R R X 2 HREOFRBIER T 2 T3 5 B CHA R
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AR 2 BT CTREOHER E DA DIRNY 2o 2 ENEMEa v b e — VR CHER
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A E G & L, #ITPEOHEEZ 3 I getE A me iz,

WFEE R OBEE (J£32) : To elucidate the pathogenesis of viral infection-induced hearing loss,
cytomegalovirus (CMV) was inoculated into the neonatal BALB/c mice. Additional
intracranial lipopolysaccharide administration brought effective CMV propagation into the
inner ear organa, such as stria vascularis and stria ligament, which played an important
role for electrolyte balance homeostasis and high-voltage state of the endolymphatic duct.
The number of CMV antigen-positive cells transiently peaked at 7 to 10 days after infection,
followed by gradual decrease and loss within 28 days after infection. The broad expressions
of KvLQT1, a potassium channel in the stria vascularis, and carbonic anhydrase II in the
stria ligament were constitutively observed from the early developmental stage. Whereas,
Nat, K*-ATPase, Kir4.1, connexin 26 and connexin 30 were focally and weakly expressed at
first, then were up-regulated and spread, according to the hearing development, in the
control group analysis. However, in the CMV-infected group, the maturation of some ion
transporter molecules was inhibited even after the disappearing of the CMV antigens.
Hypoplasia of the stria vascularis and stria ligament was also noted in the 28 days after
CMV-infected mice. These findings suggested that CMV infection in the developing inner
ear indirectly caused functional disability of the organ of Corti, mediated by the continuous
electrolyte imbalance of the endolymphatic duct, and resulted in the hypoplasia of the
auditory neural circuit formation, leading progressive hearing disabilities.
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(1) 14 AT A LA (CMV) T4

IR L OMEE2 R TR LEEDR
VIREAE TH D, BHPED 0.4 - 1.0%IZ
CMV DIENEZENHE S, £DH 5 5 -
10%I X AR /NBRAE , IMERBE D A KR |
KIMEE DIEHAL, MR, 28 DI,
FUE s K2R L CIET L. 389D DK 10%1%
HHZE R 2 I B R CAE S B L CRs g
T, FEE, #ERE CTADAEORKEERE
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(2) BFREREELIX. BEHO~T 2 CMV

DFEGZ X DO FF 2 3 5 7=
DOME DFEAF~ T AFERET V& ST
Lk L 7= (Lab Invest, 2008)(IX 1a-c),
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ZDOWFFET, U A LV ADIERERN LY &[RRI
M EERL S T D lipopolysaccharide(LPS)
ERMNICES T2 @B ICNE R 7FE
TEXDHZLERHAENE T, ELITHERD
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X7 U~ ORI LPS fillK
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HUCBEDAERZHLMNZL, B MIBITS
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(2) FEESZRIMTH D LT IROMREHER
Wi, I VTFHROEENDINY VO EMRE
BREEDMERICHEEF SN A MERDH D, TON
U _oEFEMICEDANELE & LT, I
BRSLT v UM T EE B 2 o, M
T B UL, F I CRETAA AT
¥ 2 O R g 125 2 i (gap junction) 3
IO At 51 Bt 105 2 1 (tight junction) D) &
WL DA AUk E L Ca)LFimDFEE
THNY REREOR KRE L &EME
MEFFL QWD Z e TS, ZHET
DWFFETA d > F ¥ o RV E ML ki
B OMERE R E NI O K & 72 D Z &
LI ENTED, CMV JRENN EEMRE
BREEOWEFEIZ D72 B EEN H 5 WV XM
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LT ANV AEREN M R T ' I
Z 7% MBI T RE 25 1o Ml R 1 R 1 3 0D 38 ZE g
WA AT 5,
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(1) FHEMA~ T AR5 CMV LR L
W LPS #5-DHFEITHOWTIHE, FARMIZE
DX (Lab Invest, 2008)IZHE U T - 7228,
AlElE CMV ek & U CREMEP TR 0D 7 732
LM ENEEE GBI L CHE L7, ERE
X OLPS # 5 + CMV ¥ 2 N #2 fE Bt
(LPS+CMV ic), @LPS+ CMV Jg e N HEffe
(LPS+CMV ip). ®CMV 4= N#EFE(CMV ic)
DOHDOFE, @LPS #5-DHDORELPS), Gk



Pz ha— L (cont) D 5 FEIZ 45 1) TGy
EEBRA T o7,

(2) CMV &¥t% 7 H, 14 B, 21 H, 28
HiZEhZEN~ D AL EFR L, 4% 37 RV L
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(2) WBEOHRENDL, EIZMESRTHEID
Ao+ E LT KvLQT1 (KCNQ1),
Nat, K*ATPase, Kir4.1 %, Tt #HIC
B9 %4y 7 & L carbonic anhydrase II
(CAID). connexin (Cx) 26 3 XU Cx 30 %%
NE NS EEARIC X D e el Tk
REROICEIZE L. CMV JERIC K 2 8% i~
776
fatk o b — U BETiE, KvLQT1 & CAII
IIHAE T H BIZBWTBRIZONE AR B
PG B, R LT RReiIC B A 7258
WA~ L7z, —J7, Nat, K+-ATPase, Kir4.1,
Cx26, Cx30 (T4% 14 HEF TIIRIIMK
< ORBAIT, & DHRIFEBLEETE U /oAR D
JER Uiz, THUT~ U ADOBEREHREN A
2~3 WTHEMTHEINTNHINETO
WEEABET AL EB A BN, & AN,
LPS+CMV ip BECIZER% 14 2B A TH
CAII X Cx26 (22 CHILHE TR0 A0 DI
KETZ L. arFROFEETLINY »
NOFBEMREBRBEN AL KIT LTV 5 A6
PENIRIE S Tz,

ZDZENL, CMV EREAMESRST 2
MHICEEN I MRICEEEEL2 5250
BB, Wl CMV NG5 2 & C
M7 & W31 D L O Rk 2=
FEREFR BB B2 RIFT 2 LT
mEhiz,

AR 72 BT B RN 70 5 BRI 2 #2 T
SER S VA BEREHEEEDS . CMV I L - T
WNH A A kR T OB A 2% L
THZERFPIZ AL RN S 5 Al e
PEARE S T, BB 22 ORI HIER
R YN B SN WA, TSRS
D B 2 52 1T B AR Y kB9 12 AR
T Z N TS, BEZMS W
EEBEO—BETA NV ARG TH-TH, £
D1, D ELT M BETE ~E R 3~ 2 /G BRI 23 HE R
Nz,




LPS -+ MOWY 21dpi

6. MR

(1) WFgefEs

BiH F3C (ARAT YOSHIFUMI)
TERAERL K - EFD - Bh#

et dE 30381784

() rgenfis 7L

C )
WHIEHE &
(3) HHEMTTEE 7oL
C )
WHIEH &>

5. FleREIHLE
(BFgefE . WIgEr 3 R OB TR 1
)

CERERm s (B0 )
(¥R GHoff)

(M=) GO )
(PESEI PEHE)
ORPL (G0 )

AFR
I
HEFIZ -
T -

HH
HEEEH B -
EWNA DR -

OBAHIRIL (B0 )

P2y
LR
MR
FHSH
iR
SR B
EWNs DR -

(& Dfth)
NS % B




