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FKHIZ X AOZFOWED . D OMNERIDE I KT 2
— 7T-MRI % F\ 7> R B 254 —

APRHEAFS, Ak B
B FERRFER TR - A > 77 > bFE
(EAF T mA 2d%)
(%A : 20144E11 H26H)
(ZH:20154E 1 H 9 H)

ik AN OB, IREEEREIRNL T2, IREEEORE L FRIZZEICb), ]
FHE CII OB A W E T 2R FEHRZELE L EEDP LIELIEREREL R L2 0H 5. LiL, £
DRABRIERIZHS TRV, KPR TEEEF L I2REREOHERNEZHSAIITLHI L2 HW
2, GERE CTOERBUNEHINC X 25 Tldze <, LA X ) BBIYEF AN e 2 BB~ v € >~
7D 1 DT 5 functional Magnetic Resonance Imaging (fMRI) % FH\W T, [#EOWEDIREIGE S
T Z T 523 A AR B O BLE 2 ST L7z,

FEERE, DFEFMTORTINE T RN E & L TR 2700, G SEEAHRFE b A dge L,
O R L2 e 5-2 720 kIS, O#EEEPSHREICE ST S REOME 2179 720, LF) &
FEHEEE A ACHELHEE L2 WIREE (v bo—)b) LB AME L REE (D388 Tl
w5z 7o MFERIE, WHBENE S L CEEBRE ORBMBIIC RS L F = — AR, s AR
L CALHER (25 mM KCI, 25 mM NaHCO:) % v 7z,

AWFFE L D, DFABRIE L 28RS & ) — KRR O |5 & BT i I G 2o b vz, $72,
OFEHFEREORBTIE, T > PO — )V EARRIC— KRR O & & RS, £ LT3 51 2RI
ORI ARG 25520 Sz, Lo L, WSt oG Ey#im & mie 2 L Lz 25, 1
TN L) —IRRGEE & TORRGEE C ORI HIPHE A B 20825580 S, BiGE =12 B Wv»Th —k
WALE CH B 2RI s780 Hif.

DY, OFCTORBHBIGE D A HIECITHhNTnD Z L2 ZBIICIZ 2 Z L3 T&7z &
7o, RN & D OEMEOEDS, MHNORTINE KT S5 2 EPWHLnL R, IRFEHEEE DK
HEEZERSELZ EATRES N,
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EEtt 2 Mz TA LW, SEYHFGOIE
A5 ElE NI MO —&% 728> Tw
B, FNHE, IRERELRZ 5 BELFEA
BimL, 1990 4FICIEEMR 14 HATH o701
% LT, 2003 4E I IXAER] 24 5 AN &4 10 4EH
T2fEnL e snt? ) Zo%IRE
Bk Z2FRZ CRBET Z2EHEIHEML TWw
530 REBEEORKNIE, K& 2210405
ENTBY, WEOREECHES 2 L1 X 20HE
STRMGRCER A EENICEET 200, KA
EHROTIEIT L L EFERLHE R Z ML L2 X
D KA L 2R EEEICTEHING, 2L
T, TOWRELFERITZIGIHz0 Y wkk
IR BT 2 EEOREREEICEHLTY, A
BHEDPENTVE>Y  ZOFEHRAOFD 1D
IZERWEAS I L DREREND 5. FIEOFEE
BROBEIMIE W E ST EAIMT 5 2 &
T, FWHHEEICLDHEEEY TR 5 EEHDS
BIMLCw5, T CHREESFERTIIRLIT
T % 2|2 D w T, 1967 4F 12 Henkin &
Christiansen™ 1%, LFHMESGZHE 2, LsAadl
IR & 265 T 5 & HEER & HIROME BIfE 1252
BTS2 VA, BRMR & IR BE Z -5
KB EWE LT WA, 1971 412 Murphy®
(&, BERTEE O IR R OREAS IR Ok
SN BEL 5.2 58 LT\05h, T2, HEREE
He N RICERAOERY W CHOE 2 ET
5 Z LI X BREANDEE R L 72W% T
X, OFEOWRENRICI > THEINZZET
WREBIMEZIL L 722 & s, RHEEDRE
BRI HEEF S22 LR LEHED D
%9 =T, RGNS 1 EME,
3 ATk, 235 1 2 HROHBE, HE, B, 5k
ikl A CORFMICHEEAEN O SN W
ZEMD, FHEFICLVREIIEEEZ TR
WETDIRED DN, FREE DRI E
R G2 B LRI 2 A S
LNTWavy, Thud, ERIEHRTH LRI
EBINICEHEZ T 52 0L <, B bR

i

EFTBIIZEDIE & A LI E A 0 R EH L2
LI REwwEEbhs, TET,
BB 2 4T - 72030 % 1%, 8% v
THEB » EHHE L T2 0 TH 5. B
HWRE & B RINEEE O BI 12 oW T,
T v MO 2 -0 VIEEELERD D, WRERER
BB SN T E W | EdE, JHMR AN
WREEELML SN, Z O OFEEER MRI
(IMRD) (& F12, MfHEEITERIZR 2 5, 1
BENOMBIEZLD/NT v ZADRFTZEALIC &
DAL ZHLTPRETHEEIZ, TGS
DIEO—D L BB INTE /2. BRGE &
MRIfE 5133 L O [ LTl 2%, JFir
MM L % iz 720, FmmFERE o 221
e, BHEMATEHIIT A 2 P WEETH D
ZEDS, WIFZEICIEE AL TS, B
HAZBE T 2 IMRI % V72022 T, BRTTE8
EHTBE RIS KRR CTh 2 L iy ST
W5, Faurion 5" (3 fMRI % I\ C 4 SLAREE
OWRFNIHE G- 2 72 ONEE 2 5, B, i
R, HULETE B L OO AR RS RIS 12 R
L Tws E#E L, Cerf-Ducastel 57 % [d]
BRIZ, B, 0—7 Y FRES, miirsEfs X
OMABEIFZIBOBIG 2 78D 72 2 & R #is L Tw
5. INFTO4EREROWHLZE 5 2 720
MBS REIS & O T, BIRCIRE, R, B,
RIS E O —H L TRIESRD 5,
B LA EA—RIREE CTh 5 2 & 2IURIE
ENTwA, F72, Small 5% (ZHERHAE & &
BRFIE A 5 2 7B O BkEEY 2 5, ARG HTTE R B
DRDOMEFMEIZES L TWw A e LTH D,
IRESRTBE R E S KR T B & L HVRIE S
NTWap™ Lol #BEomEn% i,
R OHEPH 2 FICHRE L2 d o™ L OPER
SRR A 5 2 7o e TEEIC X 2 a5
THN?, HEOWREIZRFE L CEBIRIZHE
L7z o T clicsncwnizy, mEHEER
2B 2 FEERE L) BIEAIT AL, WESE
BWO—MTHLOBEZEFEWETLL0TH
D, WRIGEICHEELY 5 2 5 RISV, 2
2T, REFFETIE, & bOOFIIBITARED
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B R INRRRETE B O BI L, FWHICE 2050
B DSRRIS BN T TREIC DWW TR T 5
CERHMIZZODERE T/ FER1 T
1%, DOFETORLINEG # BERERE & L C&REl
BINCBIZR 2 2 & % HES, 3O AT
52 72 E OWRREIGE % TT IMRI % T
fritkaeigsh & L CBig L7z, FEB2 Tk, 2Bk
1 TOFCTOMRINE & IEeiGei & L Tz
LI ENHETHLIEFHLMIZLED 2
T, ERICERRRE 52 7254, DEREO
WEDPRBISEIZED & D B kT HH
L2NIT AT w HIZ, MEBETGE) & BRiG
H & G B O BT D S IRET 21T 5 72,

MREKIVHE

1. OFICRRB UWRFIHEE DM (K8 1)

W, WHEEZ Rl 52 TSR L
THRHE % 5 2, IMRI % v TR seIs & %
Blgz L 7-.

1) & %

BeERE X, AREFZEO E B % T IS HH LE
12X BEFED RN EEAHRES 154 (5
P10 44, k5 %, P94 284 = 19 7%, 25
- 3l%) & L7z FEFoEVIHRFRIEE
TP 270, WEREITER & 12—
L7z, #BREICIE, BRI X D IRREICREE )
IBTHRBERF VWL, TANTF LAY
(ZHELAFFERTE) 12 & AIRERAE 2 17k
RINENIEFRTHLZ 2R L. F/2, K
WIZECIE OB EIC L YV OF L HET S
7o, MR L LENZAC L EH S 520
HWZERMER L. B, RWIdEFER
KEFHFEHEZE B & O K (No.01197) %45
TiTo7z.

2) ¥ %

(1) FEBaZett

CZOWHEEE (£ 20 mm, A H
A7 v MR, MRS 3 &
BeBRE ORPIBRIA S EE L, OZICRE L7z
Will#x 5.2 2%ete L7z (K1), Wiz 5
AT ONI 25—/ v F & ENE

LA )G o

G R A

A st 252

T i —
—
P e ARt T
E L ) Lk >
MR MRS
) il ok S T
o R S T B L
iHned
-------- i Feven
)
|
1
— T 7 . 1 P gt
A!I'Ii.kg'llil.!:llg.i.El!]l:.\!I'!E.t!ﬂj.&fllf.\iﬂii!}l.[agll-
& Tad Bt o i) B 3 B L s o il ek LA fas Tt i
AR W £ ] Srmitate | = 4q
I3 me Tl woe LY g 16w
0 B utock = 60 s
(1) B FA T - EROLDE iR EN T =

B ISR L 7o i & 2B A v

(A) = IS e i

CIZF IR L7 % 52 % CIEN €

(B) : LA CIEN G L

() : e 2

(D) : EERFH 4 >~ & BOLD E5 DERY| 7 — %

70y 7 FHA L BOLD E5li% b+ 5 2 &
T, HEICSELTCa Y b IA MNEEENF LA LT
W5,
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EORBRIR O

(% = — XMLt
No0.1:0.001%
No.2: 0.02%
No.3: 0.1%
No.4: 0.5%
No.5: 4%
— :4%T%

ELiahsot=

3

2. 7= AT A ALY X B ERIENIR S B OB BT 2 P32 i
DI F == PIFHIR 2R L, DFICH TTLORUSE EAT L 72
Fidd, WRE OB R L TB Y, BN X0 TS T ORI T RILRNR S

¥, ZHR)TCERE BURKICRA L T 5.

TAGATNE Y RIS EL, TNIDEIHO
MEHRIC LD BE SN S OEFHEZHE L7
F72, WEPOERAIREE»SRNALZ &%
B 7202, BfRidnilE 2 % &8 0.5 mm JnE
THWEEMAFS LCHEL:. Co#EIZBw
TIHE & HERTBEEO IR 2 52T 5 2
ETCHESOAMIRR Lzt 5252 &
Al RE L L7 ZERR o wi AR o A
Fa—TERE—/NAROFMICHAE L, HiEiC
B> TR THF 22— 728l L7 50
FUIEE [ 2 R L CIHaZERIHEE E 2 5 53
WEPERE L7z, ek, ISEMfIIMEEE ISR A x
BB L EETEDL I LEMRLI.
(2) BRE R 18

FEERICHW R ER > A 7 213, MBI
LV AL (M), <A 7 aiis
A 7 2 (Smart Squirt® Micro-Perfusion System,
AutoMate Scientific®) 72° 5 % 5 11T <K 5 Z24&
WA EINEST A2 & T, R F2—7
AL CHFRRIEEEN LS. O,
PR ATR A 2 ] & 128 2 ECREL
7-71 79 L7 —4% (Presentation” Versionl6.
3 Build10.07.12 (Neurobehavioral Systems, Inc.
http://www.neurobs.com)) (2 & O £ L 7-.
%B, BOREILERIEO-OICERE%E

LT B8 1 MRT BERICEE L 72,
(3) Fzhrat

ARWFZETOMIAIEIL, EHRARS A ER L, &
W2 IE ¥ = — A $EfeHE (Sigma Chemical Co., St
Louis, Mo, USA) & H /2. ZHERHIZL > T
EIRRNHAN TS 2 BB MR 4 D, REAIBfE
L0 AR TR A BRI, AR fE
S AU D720, RIFFETIE, SHERE 2
A EMEE AR E L. BEEEORE
&, RIS AR ERE Y T A TS
A7 FNTIT, B DS R 2 & U % 72
FIBRMEIC 3 L7z, RRAIBEMoMEE, I
ZHISRES, NEBRES, REREEE L ORI
SREIL, NEBE» S RIS LM, T
BLOAHOF 10 Kig25E L, OF 4T
To7z. REIZHW RS IR ERE» S
155 N2 IS BT 2 Kb o BRI A8
EE (002% F721201%) L7z (X2).

MRl B 203 % 2 (Rinse) 1213 A IR (25
mM KCI, 25 mM NaHCOs) & fva7-2% | F2Eg
YAz Ta Yy 7T A e A, BUERA L
1280, RiEWsl% 18 M & Lz iz A
THERIZ X % Rinse & BEHIGEIO ¥ = — +18
WEIEAZEHAZTAT A L9 IZ3kE L7z, d#fit L
I2ZofnEl 7ay 2 LCI0m#E)EL
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72 (1), BB ICIZ AL v F A%
HAFIFE, WREEBH L 2B %’Eﬁﬁ“xﬂ’ v
F& Wﬁﬁ?ﬁ‘(ﬁlé’% L7z A A v 50 2 flHH
W, u%%ﬁ@%ﬁ PAkIM A RLs L2 £
7z, IMRIL (2 BT 25 5 H D ZAL 2SR R 7R Rk Ik
IZEB0DTHD I L EMRT H72012, BRI
HAIZBITA T M T A MEORRYT— 4 &
FERTHA ¥ L OWEPLREISE LR TV
bl EMERL (K1),
(4) WfgB L7 — 5 ORI

FFCIE 7.0 7 AT — MR A F v F —
(Discovery MR950; GE Healthcare, Milwakee,
Wisconsin, USA) % fivy7z. 7T MRI Ci& 15T
DOF AT 5, 3T O 23 FEoEWESHEE L%
2> L TR sRIs o 8 s A A R 1 % 15 5
ZENTEDIEID, BB R EFIH LT,
E{RO KNG 2 > b T A b EX IMRI DX
JEDR LA REE 2 B

Z 2T, MRI#ffid, fE&mge LTo 3K
7C T1 @M% (Tl-weighted 3D-FSPGR : 3D-
fast spoiled gradient recalled acquisition in the
steady state) & T2 i 3 & o ¥ 1§ 3 (T2
weighted GRE EPI Echo planar imaging) % 5
HHETH 25 %A o TAT - 72, 3D-
FSPGR ®/¥F X — %X TR = 72ms, TE = 2.
1ms, FA =12°, FOV = 240 x 240 mm, A7
A AE=12mm, A7 AF¥ v v 7=0mm,
AT A AME =190, ~ b 1) v 7 A A=
256 X 256, K7 N A X=094 x 094 x 1.
20 & L, Echoplanar imaging (EPI) /35 * —
# 1% TR = 6000 ms, TE = 35ms, FA = 90°,
FOV = 240 X 240mm, A7 A AJE = 20mm,
ATAAF Y v T =05mm, AT AME=
60, ¥~ bU w7 AP AL RX=128 x 128, K7+t
VA4 X= 188 x 1.88 x 250 & L7z 7z,
fMRI DT CIIIETR OB & SR 7 £ V4 X
BBABWIEDPLETHLLEEINTNEY
AR ORFFETIE, MRI #ef§e 2k Bres SR O
B X2 m/hRICT 5700, B E IV E DR
BRICEERAR Y DE2FEL, Ny FEHWT
JHEEE R T o 72, /o, WERE I G

FHEZEN S WX ) IR EY L7 WigEIC
1, KBRS OWGIENT 2B\ TR OB X
DOFIE (Realighment) %17 72B&12, §XTo
WBRE I Z BV CHEHEBOB X 2% 1 mm LT TR 2
YN A RXEBR ol L R HEREL TH 5
T—% & LTHW.
5) 7—% ﬁ’q’:i‘ﬁ

T— FENTICIE, BREE S LR IC MR O
i BT T AR i E’J iz ﬁ‘ﬁﬂ SNTwb MATLAB
(R2014b, Mathworks, Natick, MA, USA) &
SPMS8 (Well-come Department of Cognitive
Neurology, London, UK, http//www.fil.ion.ucl.
acuk/spm/) MW7z, W{EORTME E LT,
HOF) & oML (Realignment) # 17 - 7-.
wAZ, e o i % % MNI (Montreal
Neurological Institute) ZHERIZAE D L ) ITE
¥, #% (Normalization) L, T F TOULH
WEDETZ A XM RS, MAELEN
572D 7 4 )V —HLEE (Smoothing) %17 -
7z. smoothing 1 X% (555) IZF%E L7z,
fEMT L, SRBEOTMAREE AL v 728D aEﬁ?

SN ERRBRYEoa Y VI A b aiR
R RRRRI ] O B e AR £ 7L & V‘Tﬁl/\ﬁ#
*ﬁ’i’ﬁo T2tk EEFEETIVE L CENE

ST (repeated measures ANOVA) % H

WT%I%W%ﬁOk.C@%, EK#ER p
< 0005 (uncorrected, cluster size > 20 voxels)
L, BEEZRLUEEZ G E Rz L
72, BEREADRD 72T L1 T, XY,
7 VEREALE 2 A e A R & L 7o IS Eh aE s
22w TlE MNT A B | CEAR & K o,
SPM Anatomy toolbox (Versionl.8; Institute of
Neuroscience and Medicine (INM-1) Forschu
ngszentrum Julich GmbH, Julich, Deutschland,
http: //www. fz-juelich. de/ime/spm_anatomy_
toolbox) % F V> "C MNI A2 4 J 2 5 A~ Jhix [0 5
F— & FEAEE. Ihx b &2 Brodmann
D F oIS & R 4w Ko7z,
2. OEHBICKBIEKEDREEICEDEILIC
DUVWTHRET (EBk2)

EPEETOFERE L2 E L L winail
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REEPIER

BT 274

24P

5

s B o e

|
ra Gl e E X
=ak g [ Quinine)
MRS = MRI==
(48158 o b e
rsdla 054, Vo2 2=0)
Fitted
---------- his exroe
| =
oo LRI Raa Ak At Ak t0AR ol Dk
f LR AR R T A R T
* | reE" - 1 .' - '. I| I
1 v § : i
" i \ L li E
" — -~ —~ —~ L)
v J 2l sfafsfafs]ale]m]
THE e 1 ok 4110 min)
0 X i I
AlRinmnel | BiReu] f'!‘:lium!ﬂu's r!fi-hlerE
12 wee [ i3 abe | 12 5
Swalkm Kbl Sl
1 wec T L=

(E): BT ¥ { - LROLDIR S OTRF 7 — ¥

X 3. 350 ER & BB O BRI & & BT A v

) - OFXWELY, RIS LENEE (a2 ba—)))

(B) : DT WE LW E o CIPENEEE (D)

(C) : BRI O CIENZE B L5 R O CEN G,

(D)« e E

(B) 1 EEi7H¥ A >~ & BOLD 5 DR 7 — ¥

70y 7 FHA & BOLD £l & T 5 2 L THEBILA LT, 2> b5 A MEEMA
EALTNS.
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BT 2 R REILE O\ ZD W T IMRI & v
THiZ L7

1) & %

KD E T % T4 ICHH LETmIC X %Ki
PO, FEER] L RO L -5k
Hl4% (B9 %, LS %, FI9EH 274 £
24 7%, 23— 31%) & L7z &b, AWEIEE
FER KF 7 mEEZH S OKRGE (No
01197) % TITo 7=

2) Fh
1. EBRSM

FEERGAE, IZ 2 HEE I LSS O A
W Lol R L, SIS X A%
Gzl e ary -k L, EEEESIE
M 20 2 il % 595 L 2R Cofiilin &
B2l O05WEE L2 254 Tiro 72,
CUPENEEE 1L, 2> b — )L Tld RSSO &
AT v NCHEL, HSEEE T REEY &
FIZ A2 Ed 2 EBIIIFER (EE 20mm, &
FHEER AT > bR, L MR )
REWEL7: (K3). KIENEEE ORI IZIEHR
WHRADTZODF 2 — 7 % E/NEAH RO E T
WL, KO ENAE S 5562124 5 mm
DR %, BRI OEN 2 HIAT S
WD L) RETLz. B, HERNEEREERIC
W OEAEK LIRS e\ T & R RERR L 72,
2. FEEEE

BRAISE, F2BR 1 & AR S B O REAIRE
IR FE \ZRRE & 7z % = — R HERIE % iR
ELTHW, FEBy 271370y 2 7Y
#Avi7z. Rinse 13 12 BHICEEL, T0OAK
DRI OWET % 3HHETITo72. D%,
ZERIREE (Rest) & LT 15 MR 725212, BR
HilE (Stimulate) % 12 BHATV, HEOEHOHE
WHBOW T2 3 TITo7. 2EHD
Rinse ®FEH 1 EEH L FERICAT- 72 (M3).
WL ofingd 1l 7ay 7 & LT 10D
L7z ORI ER 1T TH M Lz
TR Y AT 2% v, SRNIWE %47 h I
AIEHET A2 L (M3). 2Ok, #
Bt N OENEE ST DIE YT v 5

2L LATHhE 2.
3. HWlEB LT — 7 ORI

FHINCIZEER 1 L RIBRIZ 70 7 AT — MR A
v —% WG %17 > 7. 3D-FSPGR
DINT X — 5 EARIGTTNEER L L ke L
EPI D85 A =% TE #5452 LT, %
LR 7 —F 7 7 27 MM X BEEDERRLKED
P % X5 72, TR = 3000ms, TE = 23 ms,
FA =80°, FOV = 210 x 210 mm, A7 A1 A
JE=22mm, A4 AF¥>»7=0mm, A7
A ZBH =60, % b v 7 A AL X =96 x 96,
K74 X =219 x 219 x 220 & L 7.
PGHEFII AN EZ &L L2 AT 4 A2
BHIE T RIS LEHTEE M~ 132 cm & L,
RS2 S BATE T A~ L 72, 4 BlOFFE T
S OB) 21X T X TOWEEIZB T 1 mm L
TTRIZEAMHFAZXLDBREVH DT o
7o, B, MRIFGHHIIEAL L 2 b 720, H
FOZABEAA, THE T BT E 5 2 & 2R L
PGRF I 2 B S 2 WX ) ITEE L 205
FEEREITo 72,
4. T — RN

FBR 1 L ERRIC T — & AT 2 ATV, A AT
HRIZBOWTHMO R R 7 LIV ZF 2T L
Twa ERELTHBEAKIEZ p <0.001
(uncorrected, cluster size >0) & L, HEEZ
R L7 BRI e A L7z F 72, SR
TR EE DA 5K # 1L p < 0.001 (uncorrected,
cluster size > 0) & L7-. F72, BUGHPHOM
BrEH s L I —RIRETF O B L BB =
&, KT O IREHTEE E o ROI & v
THEEMICBYT 2 RIG 2 RBO/HE DR 7 v
BAastilL7:, 2B, ZOEIZHW RO X
Pickatlas®* @ HUMANATLAS @ aal™ % |
WCPERRC L 72, S B Of#fTIE, 3> bu—
WIZBWT— KRBT O & iEAERT, K
R OIRERIEEE T T HA R b &\ R
DOJE B 5 mm OIS, FHERE O b IR
L 72 AR B 1T 2 DR FEAR  45 5 3 i o &)
& % rfxplot” (The final manuscript can be

downloaded at http://rfxplot.sourceforge.net)



53 ABrH

ﬂ

S, £=-6)

(Y

B 4. HERICERE L CORERI Z 5- 2 72 BRIl

f,

40, 7

LN G EOPANE T AN P) Hinv iR 7N

(A) 1 KRB OB (insula, T OFEMCTH FE 721 Eﬂc)
2B 2 BiE % 520
I (OFC : orbitofrontal cortex, kI CH F IL7-5HIE) (2

H OFERLT R AL 7258 15%)
(B) + ZIRIRIEEF O AT BB
BRI RED 2\,

% v C %signalchange # & L 72, HH &
N7 BRIGHIPH & RIS B OFIE IS0 H 5
CHRE & T TR B\ THERHIRAT % 1T -

7z, b, AEKEZS%E LT
] x
1. EB1: OFICRE LZKRRIC K BIEE

1) 7= A NT 4 A7 T X DWRHEEE D
E

MR B

P sl bl o

12) (Y=335, Z=-14)

p<_ 0.005(unc.)

HTBET

FEal (FOP : frontal operculum,

B

T—ANT A A7 Fe 7RI
% F QBRI BT 5 BN EWERHE T, 5§
TUNEIBREL & FiT T C O I T BRI ERR
SN, EUNEBEL XD b RITCERRI

iREk LT\ e, R OEIERRMEE L, K
FIgg A B4 312 BV T 0.5~4.0%, X HICHEGT

13 0.1% F = — R IEERIE TEAI L Tz (14 2).
2) CIZEAOEFH 3 3 2 B iGEIs2

(2 & D BEDRE S DR, R



o< (.00 1 {anc.)

RS M&FEZWE L 20— Uﬁﬂiﬁﬁﬁ?ﬁﬁfﬁﬂﬂiﬁ

(A) v bha—)v: FERE o A

(B) LIRS IE B ORE 2 2655 L,
FHICBVTH —REETF O (insula,

59

P 0,001 (unc.)

WA & G- 2 72 B D I B
WA 2 G- 2 72 B D I B
FOEGTH T N 725HI%) L ATEFER (FOP

frontal operculum, HOFEMHTHE N8 TORFELED 5.

B L TR % G- 2 7205 58, BT & 42 H
FERT CILEEML L 728G % 720, R ICB»
TN O RS 251 — WK B 0 5w )
(anterior insula) & REAFFZE (FOP : frontal
operculum) (2 3B\ Tl TED BTG % 5860 7.
LAaL, ZKHREHOIREHEHEE (OFC:
orbitofrontal cortex) TOMKIFIZFEO 5N 7%
moiz (X4).
2. B2 OSOWEIC LB ENEL
CEOWBESREISEI T T8 % g L
7o 2 A, B NIENT & SR TIREEML L 728
HEx R0, ERIFEMCBWCay ba—Le

EWEOMGMT, —KHEEHOE, [AiE E
BB BV TN O BE & [R5 72 (15,
#1). =B, BICEALTIERITE, U,
BT DI VIRIEZ ROz T2, ZIRERE
FOREMEREEICBNC Iy ba— L2
ERECHMEORIE ROz (K6, £1).

é:tDH%‘Z’zt B DO AOKRRIGE & it d
L7:0\23 v s a— )b & EWEO SR %
Lf:ﬁ‘*% B 12758 CM AL D IRi% % 526 7258,
ATSH TR & IR AT B R B 1S B\ TR & 72
BDidrorz (K7) :r/l\m—)bktl%%&%éa)
WIS 2 Joise L7246, BloBwT, 2~ b
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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 KCI 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





