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G LT, 77 AF ¥ OEBHRREH (=ATEINE ; 07005 0.3m or 0.6m), 7 7 AF ¥ DiES)
fEE ([BE or HT) ., EEHW (For ) #BDBOENIHED,

Postural stability questionnaire (PSQ) %% J Simulator sickness questionnaire(SSQ)©
O 2FADT i — b &AW RS & RS MRS BRAEIR & 550 DOBHEIZ OV THRIT L,
SOOI EL 5 X HRTE T D,
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K, FEE, BIEHEE b, BHTELEF TOREEENE < . R RIFROR 0. 6m F£HFEDIE D THHLOX
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PSQ Tid, BRGEMRECOI, T 7 AF v OEEBGMIZ L > T, HTERHL Y R TRE RS OE N
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BElZ X D 500X IZENR OGN,
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Bt RN E 2 B 2T,

— 116 —



(% 3Ck]

(1)Visual-vestibular conflict induced by virtual reality in humans. H Akiduki, SNishiike, HWatanabe,
K Matsuoka, T Kubo, N D A — Apr Takeda (2003) Neurosci Lett 340 (3) p. 197-200

(2) Effects of optokinetic stimulation induced by virtual reality on locomotion: a preliminary
study. S Ohyama, S Nishiike, H Watanabe, K Matsuoka, N D A — Nov Takeda (2008) Acta Otolaryngol
128 (11) p. 12114

(3) Limitations of postural equilibrium tests for examining simulator sickness. Hamilton KM, Kantor
L, Magee LE.Aviat Space Environ Med. 1989 Mar;60 (3) :246-51.

(4) Autonomic responses during motion sickness induced by virtual reality.S Ohyama, S Nishiike,
H Watanabe, K Matsuoka, H Akizuki, N Takeda, T D A — Sep Harada (2007) Auris Nasus Larynx 34
(3) p. 303-6

(5) Static posture tests for the assessment of postural instability after virtual environment use. S
V Cobb, S C Nichols Brain research bulletin. 1998 47 (5) p. 459-64

(6) Simulator Sickness Questionnaire: An Enhanced Method for Quantifying Simulator Sickness. Robert
S. Kennedy; Norman E. Lane; Kevin S. Berbaum; Michael G. (1993) The International Journal of
Aviation Psychology, 3 (3 July) p. 203-220
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RTHICAT O RERESNTWDADOTAT A ROEELEZ b, £, SH%ITAT oA Fixh
HIOMLE THE L TITS RWERH D EEZ bND, SERIOKFTCIE, A==—/F @AomUED M) O
MJEIXEEARD BARATEIME () L THIERWZ EAVRIRS N, A =T —/ /WJROFREI M EKEAS
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ARIOBFT, A =T—)Li5 & ZE5MEEEIE Tl EEICE A2 RO T, MEDOETZTNZNOEBDIFIED
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B3N

L EAEE TRI6EERREE - REHE FH3IB FIRRNFAEORRE pl56-157.

2. (FREENEE, RVRYH, fMEBB, %A%, HEFEs, AATEY, EHE", FAKRA: A=x—HREK
M (B 28). & 68 [FHADE EEESSRS - FiTHES, THatE  Equilibrium Res. 68 (5) : p 348.
3. ARk TRR: EIfE L SO FE, ENTONI, Bl OO E Wil 5 pitfall, 200844 A pl12-117
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3T-MRI, #&EE]. 7 V-t w—/LF % h Ok
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IERIIFENFE, 7V v 7 FHEO 1 0 0 OEINE TITV Y, -SP/APA0. 3BLALABEMEL L1z, 77U &R
— T A MIZ Y A5 0 Oml % 2 BN CHE L, METHERERIENBME T, 2 LU EDER
Iz T 1 OB EDOSERBOT-bDO&EMEE Lz, 3ST-MRIEHT R =0 A (FL=AF¥ ) 8&GHA
R (ER) 2EEIOBEERICEA, K2 0BRZICS T-MRIZHEFT Uiz, HIE & L TIBRENCA Y s KiES:
ZEODHDOE—ITTOFMEEE S L, A% i LiRd: - RIEIC BT D& omfgt (B &) 2
0. 9UUTDH D% mEHmESE & L7,

B

WU KRR R I F N FIUEER 5 8%, )V tEa—LT A F58%ThHV., 2HEZMOAELE-D
DIX7 4% TH -T2, — 7. 3ST-MRIZ L DEHERIT— RO TOFHMIL 8 9 %, AHHENZ X DFHMIX 9 5%
'C‘\Z;)’Df: (’ﬁg 1 )o

[(BE]

RGBT D7V B —LT A b, WEROBERITE HIZ5 8%, MEEZMARDOEIIGEITT 4%L
FUIERTH -T2, STMRUCE DAY 7 SKIEDEERIL, —RIDHOFHETIE8 9%, MO TIX
9 5% & ERDIBERB IO v —T A MR THEZEZ b TRVER SR, AU 7 9KED
PIIIERDHEEREIZHA, FEH D WVITZENLL LA TH D Z LD MR TE T, A= —/VRICE
WT, ZHETORNY 7 IKIEHEERE & [FERIC, 3T-MRI TORMOL RS LD,

(e
ST-MRUZ L DAY L7 KEEOZNL, HEROIFENIS LV Y Er—L T X MIHNTH, FFEH DLV
FL A THL Z L @miE LT,

EZpUN

- Fukuoka H, Tsukada K, Miyagawa M, et al. Semi—quantitative evaluation of endolymphatic hydrops
by bilateral intratympanic gadorinium—based contrast agent (GABA) administration with MRI for
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Meniere’s disease. Acta Otolaryngol 130 : 10—16, 2010.
+ Nakashima T, Naganawa S, Sugiura M, et al. Visualization of endolymphatic hydrops in patients with
Meniere’s disease. Laryngoscope 117 : 415—420, 2007.
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FIMEEIRIER S BIE7R 2 W T, WIIIRIROE BIRD RAERTEESS T/ < | IRURTURAE 2 B0Eh5 5 ik
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FEBRIZ OV THRET LT,

[t & 1]
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L. iiRVOGIZ CIREKEEND 2 IRTTAMT A 1T > 72 EiVEFEEMRIR <2 MR Y 7 M2 T~ ML,
BN LT, 2 ha— At LTEFEAOI Y v 7 RE TORBEOB LOFRMED TVER (A=
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SMAERE D BRI EN D EEFBADOA Y v 7 B Ty VIR & SE A TI80" I Th
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ARIR D2 ORT & U CIMEREROPPRENE G- L TWvA & ST\ 5, FD7=8, VBIZ i L A 1ERREE )N
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FEL O IREORRIRIE. AEEOAERBRETEND Z ST EVREBOZMO—B L A LD EEZ
60

[Z% 300K

LEEE—  HBHRMEER A2 L D oculomotor systemDEE (BT 2K : B H
£,74:1435-1448, 1975

2. Huang CC, Young TH; Vertigo with rebound nystagmus as an initial manifestation in a patient with

basilar artery occlusion. Eur Arch otorhinolaryngol;262;576-579, 2005
3. HFHE., NE—. BHE T MEERSE, &FHhE. 1985
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p<0.01) (ZFEVZ EHEAL Tva, LosL, ITEMEHARRS &, BEOBI LA, A b LRAJE, Koy
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AT5 L, BERT. BAEI D LOFHMEEZEL -0, B LEARIITET 2, Znbidbi/izn-o
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21. HEEMNEEEOEL N7 a7 FOBR
(A = LR BRE 235 1T 2 SNPs B ARHT)

BEAFR, VERfank, WEAREH, DR, FEER - (R0, A (B0
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A = VR ORFREITN U 2 OKIEAY & ST L RFOFBRIC W TIIIH S 2Tl 2 ETI,
A VARG, FEER. B AR, TEREE, 7T LAY EROR YOS OREBOMESRE ST
WA, WENRLERA 2 R EGAITEL TRy, BT S ZBT 2050 E LTIE, 40P
U 7 IA T T 7oV EOBRA-ORIT M THNTE Y, BIEICEENER GBI Tnh s an T
WA, BERIIIE ST, # 7 TA = —/UHORIEICBIET 28T (SR e 5T #FEL,
A ZL— VROFRIEA B = A LEHEE L, Fi/lpbh - PHEABEE T2 2 82 B/, FR2 248 X
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1. FATETT O B 2503, Hapmap Japan Project 5 —# ~_— ZDNRA IS, BARANIRIT 2
R @ 7 OB L OHANCET 2BEFEZUOEEA2SZE®EL (1),
SNPOREIEIZITApplied Biosystems #:00Step One Plus™$3 J. UTag Man Genotyoing Assav & FV Mz, (72383,
SRV T IAT AL 2 2 FE L0 piREERE R BT D RE A RO T TV DB 7 7
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Doi K, et al. Meniere’s disease is associated with single nucleotide polymorphisms in the human
potassium channel genes, KCNE1 and KCNE3. ORL J Otorhinolaryngol Relat Spec 2005;67(5) :289-93.
+ Claudia C, et al. Molecular Analysis of Aquaporin Genes 1 to 4 in Patients with Meniere’s Disease.
Cell Physiol Biochem 2010;26:787-792
« Jeffrey T, et al. Sequence Variants in Host Cell Factor Cl Are Associated With Méniére’s Disease.
Otol Neurotol. 2008 June ; 29(4): 561-566.
Campbell C, et al. Polymorphisms in KCNE1 or KCNE3 Are Not Associated With Meniere’s Disease in
the Caucasian Population. Am J Med Genet A 2010 Jan;152A(1) :67-74.

Function Genelprotein

water channel AQP2. AQP3. AQP4. AQPS3

K transport within stria vascularis KCONEL KCONE3

HSV entrv /transcription HCFCI 2% 1

HSV susceptibility reactivation CASP3 /%\ SNPs ﬁ?’ﬂ?m@%ﬁt L
N el

. e AT L 7 DR

SNPs Gene CTRLS A i

Alleles HWE
467199 AQP2 SHINSHU 0.347 0.622
rs3759126 AQP2 SHINSHU 0.172 0.523
rs222728S AQP2 HAPMAP IPT 0.079 0.899
1049216 CASP3 HAPMAP IPT 0076 0.304
rs2270676 KCNE2 HAPMAP IP1 0114 0.025%
rs17421 HOFCL SHINSHU 0.329
rs2834502 KONE HAPMAP IPT 0392 0.616
1805127 KONEI HAPMAP JPT 0,600 0022
rs76H2653 HOFCL HAPMAP IPT 0.602
rs3736309 AQPS SHINSHU 0,668 0.450
rs 162004 AQP4 HAPMAP JPT 0 684
rs3759129 AQPS HAPMAP JPT 0,690 0.141
rs2269372 RENBP HAPMAP IPT 0.842

2 BEHEATICRT DGR
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1: FUKUDA T. Vertical writing with eyes covered; a new test of vestibulo—spinal reaction. Acta

Otolaryngol. 1959 Jan-Feb;50(1) :26-36.
2: Sekitani T, Honjo S, Mitani N, Shimamotok. Square drawing test: Anew quantitative ataxia test

Agressologie. 1976;17 (Spec D) :35-40.
3! Kanesada K. Studies on square drawing test for ataxia: I. Bimanual method: Its procedure and results

in healthy adults. Bull. Yamaguchi Med. Sch. 1975 Sep; 22(3) :593-609
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23. RIHETEMIERIZIIT S Computerized Dynamic Posturography
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