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o7z (K4). HlzdlZary bua—)b &% T&ﬁ*@/' 3 FRAT %
2. XB2: D%@#&%t:;éﬂ“'ﬁk%ﬁm@%t Lf‘ﬁ'ni"k 5tz i T llh [ DB 7 526 72 f)‘
WE-X0L % VNS AN SE N7 Ylid /4 TSP o 1510 & R TS B B 8 o TR % 72
ARy MAV4>%H$HTimetM Doz (7). Z/FD~WtHﬁM%®
i, LRI Z W Tay ba— k] BTG REPH & e L 72, Bi2bswT, a >~ b
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(A) 2> hra—JL
ERINCT] KWy

R

U

(Y=50, Z=-6)

(Y=40, Z=-12)

(Y=38, Z=-14)
p<0.001(unc.)

B 6. 1354 #7872 B o0 IR BT oD i kit

(A) o= GBI ORI 2 ¥4 L, R

IR Rl

(Y=36, 7=-6)

ppm———

M

“

-45, 7=-14)
p<0.001(unc.)

(& - 2 72 BRI

(B) HI##hs « N#MEMoORE LT L, K JJu, %G 2 T2 BE ORI,

M4 IS BT H IRIRTEE OIRE R (
TOKNE %520 5.

IV CIE 1127 voxels TH - 72DIZxf LTI
EZHETIX 648 voxels T V), FAEIZA L
7o RIBEHIT R TIE, 2 ¥ b — b T 636
voxels Th > 72D LT, [IZEWE Tl 367
voxels TH V), A=A L7z, ARESHTEH E
2> h o —)L T 118 voxels TH - 72D IZxf
L“C, I Tfnﬂkf%{ Cld 74 voxels & A2k L

= ([M8). F72, ar bua— )Ll EWEON
0 I,UJJA L7 2 A, BERiEITEHRTIE
N BT HERE? 2 > b — L L) A3

[ R )b B 4 (o S PR QAR A/ R | 4 O )14’1'!‘1
(j:[;hjﬂil] ng(: yhuo—)VENEWEE T
BRELZZIFEO P72 (49).

- orbitofrontal cortex, #kDIEHETHH F AL 72 5Ik)

Z =®

MREDLE, B IR L AP 3 2 RS 2 i
IH&EE'll(/)l%‘f”’““ fur C db B MAHNNE 2SR A ~.m:*:ﬂa

N ) R S, TOE T RES
n< ;;:M;;;!ziﬁng CIZFEOREZEIE, & ORE
"F"’“‘Ht/\‘z'/l/ WA, ERRERTE DAL O
TIIBWTHERL IR BT 52287 [
m'l hféf; I B O R I oz '»ﬂ:fwrz):
ETOLHN 2L E U TR Z LT %
£, |,I[l.ﬂ‘.§:},“uﬂf}m>o%t 2 & o THRANFAT A 2 —

IR | ’f,/;-ﬁw‘; é:@rlzf’mb HbHY R
WF7ETiE, 135 mmz;ys RELIO I LT o
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®1.32 bO— )V EOEHE BT BRIEIRAL O MR EHA B
MNI FEEEZERADES (0,0,0) EHIzGEICMEL, X BEOENEEIK, BANLEFIK Y EBEDIEH
HAE L ) BEIE, BN, ZEEOLENHKELD L ES BFTHEET.
BA : Brodmann % t-Value : BUGSEHOBE RO t &
XY Z : MINI EEiZiZi#E R XY Z BEICBTAME (mm)

2y bo—A CERRE
Region of Active | R’L | BA | t Value X Z t Value X Y Z
8.51 34 12 4 7.56 36 12 2
R 79 42 2 -4|  6.64 46 6 2
7.57 46 6 2 5.8l 32 18 -8
Tusula 3.36 40 -8 22
9.43 -30 16 4, 845 -30 14 6
L 8.72 -44 8 0f 6.94 -32 18 8
8.6 -34 12 -2 6.87 -30 28 8
4.02 -32 -32 20
7.46 48 6 20] 8.15 42 12 6
R 6.9 42 12 6] 592 48 4 20
6.05 52 12 =21 4.51 38 10 14
FOP 79 -48 4 241 7.49 -48 4 24
L 7.54 -46 10 0 5.77 -48 4 6
6.29 -50 6 6] 5.54 -46 10 0
3.51 -32 12 320 3.27 -36 4 22
33 28 36 -121  3.89 28 36 -12
R i1l 3.36 28 40 -12]  3.68 26 40 -12
OFC 3.66 28 38 -6
Ll n 4.05 24 42 14] 4.83 -24 42 -14
3.91 -2 26 12 4.8 -26 36 -12

IZDoW Tk MRNRBRINE 2 b B EI 2 A %
fTo7.

1. KB 1 OFOKERE

1) FEBEHFEIZONT

O T ARARICIE, F=— 1 ERREZ
FAWTERIEE 5 2 7. BRIZERED—D
ELTHLEINTBY, OFIIBITAERERME
MMEC, FRERIZCTOZE TORBISICE )%
FELTHEDLNZELREIRL . ik,
RERBCTHWONOBENTEEIERTE 5
Z ok, KEEIIOE C REBRTH W EREE
THEYGRERAITR /22 L0 b F = — 1 HEERIE
Rz RTERER, BRI B RS
PWERE IR RY), WEEZRML 2 0WiEs
EERZHM O, AMRUEB T EAE LS 5E
B b0, REBRTIIRFEIZL ) OB %
BEINLEFTHEHOEDE U FIZERERE L
TERBREVRMTELBE»HRWEEL L
T—ANF 4 AT EIC LY EIE B S R ERE

TEIRRE L

IMRI O#Ff§IE, 2R & AR OIL=RDE
VD, BMEERET—F 77 7 FBELRTL,
TRIREE & SN REREEESFET S
BAXE SRR E LR TV TH S 2 LTS
ENTVBEY O LEEEL, REBRDE
FERTIC T EER . L CaOE CHE R % 5
7B, —RERBTHLELHERELLS
LU TR BB O IR ATSE 2 B C 0 B B IR B8
AEELCEBETELNIXA—F 2wz,

2) BNOIRIEICE

INFTCOWRENELIS, BEREIIREFSE
e & BIT—REREE & L CIERET S L
THIGNS., b MIBITS IMRIL % W 72RE
REIZBWTY, BEAEAZFHI—RKEE
ELTIELTWAIERHERINLTW
5 eI, HEEE OEF
BOLEOERECL2HBERLTFOA TR E L
TR Y 5 2 - fEN SN TEL22 . &0
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(A) — IR B

f
™

12.7-10)  (Y=-12.Z=4)  (Y=10.Z=6)  (Y=2.Z--6)

(B) IR Y

i

(Y=35, Z=-14) »<0.001(unc.)

B 7. AT TR e - R 2B O N ORI

T

v b D——)L%»L)0>mqulfbh;;kﬁ DARE LT e JMhﬁmbh%%u0>ZEOi%Eftéiﬂﬂﬁ_é =
EC, HIEWE & o TR 2 72 INIGE s A R
(A) - — KRR O ( msula ERRES NG EF WA 503 (USRS (FOP : frontal

(F
operculum, O TP F AL/ 508) O RIRGTIZ 1125 r%’u%a T hH LT
NIZTL T35,
(B) : "i?k“*‘i'f"}' FOHR f*JIJlJ”!I )'4’:'! ()I‘L orbitofrontal cortex, #kD I TP F 41725

1) TIRIHEOWEIC X BT 2.
Pk 72t 120, SR 2 & o R %R DHIZHG LT DD uia<, R, TRBRAT,
U Z?r;f,:,@lu(?@ «r|3t L CHZEIZBIT LK o, B, AR S B V2% e &
HILEbDGEIN T b EZLNLD, 1 ”%)mmrcmzm\ /;\ll'l(/DfJilei“C‘C;t%
FTORERRE LRSS & MEt L 7o #eh & NSO ORI ) &2 RE L7
o dz, ARWIZE T, HEFUIZBE R L 72K 70, B R uﬁm Z'“'f W T
R A 1T ) & T & FIBHIT 30 T OB, 2 i @AKWWMEI&@:*#4§t:k#%.
L7z EPLE & ATBH ST R A IR O T L AfE S 4E R, T OADREINE = i
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B 8. I3 X A WG H 2L

T 3 P O FEAT X B T8 1 IR O
(insula), HTUEFFZAD (FOP), L RMEEEEF o) IR i vl
B (OFC) @ ROI # MW TS B 5 G %
R 72O Voxel $ta sl L7z, #4285
IO I A 7Ry

RI2HDTH Y, [EDARDRILISE & % BT
IR DI ENTELEEZTHDL, —), &
PR T AOMHEI X 0, BiGDd -7 &
SN D ZIRIREB OIRE RS E 2B 25
BN L RIFSE T O3 O A ORI T
RENT otz —IRIKSEEF IR O FERIZ B -
THLESNTBEY, RIREEE (L — RIK L A
SIEHASE O AL, AP mE 7 O LTEN
EEIE M A L, A4 I E R A3
ESINTWDY . KIfEOHENSEZ D &,
L1257 & OO A IR L CHROGRE] F T
EfT>o T2 00, O, WRIEPERE)C
XA IRKREHOINESE L o7z b D&
E 26N 5h, Kami 5% 1%, HREBIZBIT L
valEoREinEE MR THBIZ L2 25
I & FTEEA R E S TIRE RO AL, IRIR LR
T LHIREHEE E COWlEIIRO o2k
LTHBH, 3 LS RAEEA— KRR EE & 0K
RS O 2GS b Cldnnw L %
WELTWad, HEOWRINEIZBIT 5 — kg
W& TR & O S ERALEE 0 38 B o fif
X, SOLRLMHPLETHY, SHOMEE
o7z,

2. EBR2:OEHBICKDMFEOERAIL

1) FEERPzonT

fMRI OB LT, B 1 X0 %o

EARRREOWREEZ FIF A 72012, /8T F
A=FDTE %M T5HIET, BLET—F
77 7 M X DWHEOERRL K EOPIH % X 5
728, GEER2 TG NT A—-F 2 GEER 1 LD
BHEL TAro 72 8NT A= 5E1k, TT-MRI
DINT X — & %ET TE O IZ X0 ffb=x
T =T 777 MIXLMEOERRRKENIIZ
S, 0 7T Ol 12 & % BOLD ®h 4
DO HgsR A TE O4EAF 2 9 BOLD &% 0855
Y, BSOS SN D L9515 40) O
Wi 2%12, TE O, EPI OHf%
FouEEE 1T 72,

2) WMOIGISEIZOWT

A E TIMRI & H 7R o [E 2 12§
LWEZETIE, B & ATH I R AN — IR LB C,
RS AT SRR B8 IRIRGE T B L i ST
W R 2 THHECHEL 2w v b
O — )b & I3 Z W8 L 72 Se I e Tk
R A 2 -G, S E ToE & R,
1B E RIS O A T oG 2 o 72, WS
AT 2 & DI E O IS X 2 R
L OEN L O, B LN o Tz,
AL, LR S OISO AT AN
ARG IS S, 13500 5 ORI IEHRO A
hbdorz b bh, CNSICE TNk
FEHESE L T D, —IRIREEF 0O b O Ffsg 2 #l
A ARG L 72 Cld, — IR o 55
W LR DA RS ARSI LT
TNTILE ) BREVER - RILENH D &
Lt nd L. Accolla 5 AYT v b D —kIE
TEPIC BT 2 4 SRR OREHE 2 s LT
%. 72, Chen 5% A7~ ZAD— KKE 12
BU 2K, MK, HWEB L) Fko kv b
ARy b DL WAL Twb (MRI &
Hw/ze s oEisE cid, Ogawa 5™ (37
GBANOBRANZ X0 B2 02 & GG % 52
B, BOHRTHRIGHINAY IS 2 & F
L. Szalay 5" (ZAPENA~NOERHFIZ LD &
DHIITH 5 TN D72 % 4580 T OMRG % Hirs
LTBY, AP IEREIHTLL0TH
4. F 7z, kX w FH v 72 Kobayakawa 5%
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0
Insula L Insula R
(-30. 16. 4) (34.12. 4)
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(%)
1s * pe003
1
0.5
] -
FOPL FOPR
(-48.4.24) (48. 6. 20)

(©)

(%0)
0.6
0.4
0.2
0
OFC 1 OFCR
(-24. 42, -14) (28. 36.-12)

X9 rizpic Hmmﬁﬁm@ TL
He BRHT DG Jﬁ‘bémf’l % 5 (insula), ATEAFFZEHD (FOP), HREGHT
WP (OFC) OB odilll /Lmii’d\ 9. HEAE S RO t it AYR D
S IREES il AV I/ [ S vk s AT AT E S AN N
A B (msua) T, HIZWEIC L) Wi s hiimofqEma ity
%GR
(B) : Hﬁ')ﬂ)‘l%nlﬁ (FOP) Tid, HZHBc &0 i B v CTHE im0 A7 5
LI 2R 7
) CHRESHTHZ L (OFC) Cld, FIZEpsic Lo w8 TG Eimof
S AL RO e o f;.
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WETIE, WERBIIBRATROZELT
WA, BREEOMEBAIZBIT B RIGELOE:
WZoWT, BHERTIIHE—0RBIELNLTY
v, REBRTIE, EBR1 EER2 TEBORE
WCEWEREDTWS, ThiE, ERAIEOAZE
AWTWwa7:0, WEORENKBINI b D
TIHRWVWEZEZ TS, EER]1 TEOFEDOAD
L7 =5 DEMAININTHIGETH o
7=Dlzxt L, FEBR2 TIEHFRWEL & OWRES
BIZES T LTy DAoL Ty —
PHOFA RIBRATIOHMEI N, EBRL &2
TOEBRSAED1E AT O BRIE L O E W
ELTHELZOTREWRLEEZ TS,

T/, EB1LICBWTOZICEE L7
TRIGEHARD b o 2 IBEREEE T, £
B 2 TG RO BRIz L TiE, HR
HTOXBEHPOE L OREFERIPEES N,
—RREE CTHRESCH S ZHBT L, ZOiEHR
ZIREREFICEES N, BEYORMRIT & B
Wi EORERIEHINE LD EEZ SN
%, BRBERELZEICH LT Smal 591, F3
b — MZ & BB SIRERIEE EICB W
THRABOF - NEOHRTICES L Twa L L,
HREEEESOBS 2 HE L C\v5. A CIRE
AEEREIL, MESCRE, B8, LBk k4
RIS L T AT TH L0, K
HROKREERIZE L TOREDOADFERULE
Tid7% <, EERE, RERE, 158, LRE
MASRE SN2 2 TOIRE AT EHE L
72D THLEBDNS.

—F, EOBFECIBT 208 COREOFE
wHERT H72010, T Na— IV EOEHED
25MDES AT o IRERTIE, EBRL LFEM
ICZIRREEF Cd 2 IR BT B R B TR %2 32
Whhor, ToOZLid, OFIIZBITLIHRER
BE—KEETFOEF CHREFRMZESINT
WBA, TRRER E TEES T, IRE O -
AR A HIBTIC B S E R 15 TV 2 WITREMEAHE
BENT, KRERTIE, KRGS OME T
PR B O Z AL T OMETNIAT 27275, (m@ERE
RLEREFROE S &R 21T T TR

2BAHZEIFTEY, ZOFEMIIOVWTIESHE
DOHETREL B o7z,

WIZOSHEIC L 2282 HERNICE - #iE
FEL - IREREEE TR T 4700, £5&M4
DRIEE % LB L 72, ZORKE, $XTOHE
BTOBHBEICL ) RGHEBEORED 2RO .
IhiE, &, W, OFBORESEZOLE
OFEHNEL D Z 05 LREHHEDOE(L
&, OFBWRICLYVKREZE SRS OREIBR
ANIPMET U CIBEEEI L ofziz b
ZHNAB.

Eol, DEOX) ERED LI, BERA
NEOECITIKEESHEIECEZE LD EER,
oV buo—v e OBHBE ORGSR O L% &
FRTITo 7. TORKR, BLHEFEDL—K
REE CIIOBHEICL ) HEESEIEEICHE
gLz L, IREBHEEE CIAEEREIR
DN horz. TOIEHs, OBHEIC
£ ERFBICT T 5 —RIRETOXRETH S
BEOBAMBENET LA EPENSIRS. £
7z, OFEOWREICEIEZRKREE T 2 RERT
BEREICIIRER 5 A Vw0, OB HEL
BB BVTHEHEIIIES o7z b
DEBHLND.

DEOFERLD, OBOWHEIZL D —KKE
FOWRERZIELET S EL I EIRKEEIN
72, Lo L, OFDS OWRREINEN IREREEH
PERES Lo/ A AL LTI, K
LS IEHLNITHILIITEYT, S50
BIOFEZ L BIFES LEDVDH 5.

5

AW, OFEHEBIREICENS 2 558
THAOPICTAHEZEREME L, Kl E 5 2
7B OREREEAL OB R BOREDOFMET T
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1. OFESOKFET CT—KREE TOMRIFILER
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7z,
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-
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Effects of palatal covering by denture on gustatory response
in human brain
— Objective evaluation with 7T-fMRI —
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Abstract : Taste disorder patients are increasing along with the increase of the elderly population. In
dental clinics, patients often complain of taste disorder when the palate is covered with removable
dentures, but the causal relationship is not yet clear. The purpose of this study is to clarify the cause of
the taste disorder as it relates to the wearing of dentures. Taste disorder by the denture wearing was
evaluated objectively from the point of view of higher brain function response using fMRI.

We investigated the brain activity by taste stimulation. 15 healthy subjects received taste solution on
the palate only. To examine the change of the brain activity of the taste by the palatal covering, 14 healthy
subjects received taste stimulus. Subjects were divided to two conditions, in which the palate was not
covered (control) or the palate was covered (palate covering). Taste solution was quinine hydrochloride
solution that has been set in the recognition threshold of each subject as bitter stimulus. Artificial saliva
containing the 25 mM KCl and 25 mM NaHCO3 was used as a rinse.

The primary gustatory cortex was activated in response to bitter taste stimulation for the palate. By
the palatal coverage, activation was accepted in both conditions by the primary and secondary gustatory
cortex. The extents of activation in the primary and secondary gustatory cortex were significantly lower
than control, and the activation intensity of the primary gustatory cortex was lower than control.

Present results suggested that palate coverage from dentures might cause the attenuation of
gustatory response. Furthermore, it is suggested that objective rating of influence exerted on the

gustatory response by palate covering could be possible.

Key Words : fMRI, gustatory response, taste disorder, palate covering
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