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We investigated the brain activation associated with sweet—taste—induced analgesia by
3-tesla functional magnetic resonance imaging (fMRI), the mechanism of which is
considered to involve the central nervous system. The cold pressor test was applied to
their medial forearm. Under both conditions, the cold pressor test robustly activated
the pain—related neural network, notably the anterior cingulate cortex, insula, posterior
parietal cortex, and thalamus, although such activations under the sweet condition
weakened with pain threshold increase, compared with those under the non—sweet condition.
Together with emotional changes in pain appraisal, our findings provide objective

representation of sweet—-taste—induced analgesia in the human brain.

AR ERA
(EHHAL : )
RIS [ 2 & @t

201 0E 1, 400, 000 420, 000 1, 820, 000
201 1R 1, 700, 000 510, 000 2,210, 000

FEE

FEE

FE

: -
2>

B 3, 100, 000 930, 000 4, 030, 000




WFgesy B« [E 3K
B OSF - ME : ABLRERIRES - BB -
F—TU— Rl f A=

1. AFZERaE Y P D 5

— AN < OIETRIEBIZEB N T, BLOME
BRIIAWEILDZ LTI HbinTR
V. EBRIEKRICH L THRED TN LD
“sensitive” THAB I ENRENTW5,
LU, ZOFIL. AW FrIEER 2 D),
PTG R DD, TRIVE U DO R
DM, &L EES>TWVWIEEH - TR,
512 neuroimaging I BIT S MEE] @
SCHRIE PubMed TN THE X HIFE Lo/
W, Flo, JAa bt rerE, #ERE
DIF & A ED TTFATHEINHIR OIRIE(L) %R

STWDHHDOD, —E L EA SN TE 5T,

Z OMFIIRIA SN TR WIRILICSH B,
I D neuroimaging AFFE A FLlZ . YR A
M) [PEE) T %2, 4 2OF—U—F
ELT, EmR) & TERSR) W Ol
AT = AL EVEEE . v MEHHE L~V Cfig
sz L,

2. WFHFEDHK)
[HAY 1] JbEREMIfRE [functional MRI

(PMRI)] Z VT, Cold Pressor Test (CPT:
HKETIZE DETE) (2L D% AR O ks
BRB L, FOFHLE (), BROEEX
27 (psychophysics) D7 % 8 TR
L. BAHAOMELEZOEEZMHET S,

[ 2] ARERAZHE : HkoOF>, |
WO O B (Sweet-taste
analgesia: SIA) ZEOEREEF L. SIA O
PEFEZ . MR Z VT b O RN - e L
VTR L, SRBEFFIC O EER S L E D
MET D,

[HA 3] e CRATHEHR OIS (k)
DHEFEBEZ R LI TWbhd /M1 ke
v e $RgF A, MR 2Tk ML
LT L, R AR) & TR mEO
NT o AR - IS 2 R 5,

induced

3. WHED L
MFERE M #7E (FMRT) % FAVW T, Cold
Pressor Test (2 & 2 s A+ K HF D i B0 32 B

ik

U R B

&L TOMRE BRODER AT
(psychophysics) ZFHAE L., WADOMEELZ
DEmERD, FRFIC, HRZRE L, HIE
388H9Hm (Sweet—taste induced analgesia:
SIA) RO & STA OMEEZ | fMRI
W CERET OMEE B IRAET D, AR
DRFFEAERICTES & PRI Z VT e kit
ZBITSH /A48 ke e EFEF L K
Jibd « g L~V TR L A H X SRR R 1
BT 2 R aEE, AT R OBE A B
BT D,

4. WFFERCR

fMRT % Vv T Al 4 B g 52 L 72 Cold
Pressor Test (CPT) (Z 4 & ¥ Al 55
e (MEZE) . W oR >, HEFERER
(Sweet—taste induced analgesia: SIA) %h
ROGFEHT 2R Lo, HHWEBRUREIC IR
I OVE B A 7 R—= X2 - IR
F A A NEOIEE) D S fdEe 4TS R
DIEENZS22DY | R AEEROEAZ 4 U T
WD, HRINR AR FATHEMHRITER LT
WD Z =7y MKTEITH Y | 4% OBF5EXT
HLLTWD, M TLMHEBRE L HRG L.
PR D B A A LTz,

MZ T, WOMFRT —~< I bR iAT, U
fEEPED data ZHUS L7-, BARAIZIE, 24
HENEEO SRR LFIZ R D . BiACREE
DIERE~DOEEIII STV DA, (M
O EL MR PR TFIETHER LIz, 20
FEAL. EHEFI O Physical data TiE., ik
WIETITHACREE LY b REFKEEZ RN
(p=0.001), AEZRLIHEER (p=0.034),
LV @O OEME (p = 0.011) & &WIRIEE
E (p=002)%% L7, E#BMZ data T
X, BEERE IIBACIREE TR EICR VL M YA
k% 77, Kraepelin—test (B}B. 7 A ) TlE,
WA BB X HHACIRREIZ L LT, BHEEEED
KT D 577, Cold pressor test 133
B 72 TR 7 BRI AN AR I ) DVEMEAL 2 FRD T2 23
AR AR, I8 BRI D s & LSRR L 0



bR E S HHEBSOSR b,

Z OWFZEIZELY $LA TV D DX, BAHEN
FEOHZMBLEITZR Y | BACKRIBO KR
~OEFBIIM SN TNWDEINE THDH, A%
AT, WKy - EREEIUT
BEEHINTE TW3  (Negoianu and
Goldfarb, 2008; Valtin, 2002), Mi7IKEE
DA BV AL, HK#AE (Grandjean and
Grandjean, 2007; Lieberman, 2007) DZ7%
59, MHERECRRNHERE (Baker et al.,
2007; Cian et al., 2001; Gopinathan,et al.,
1988; McMorris et al., 2006) |2 2%
5%6:&@%%#Kﬁoféfw

INFETHERT I 7 —ERX78®r 7=
> A DAEBEMEWE 2 TR L7eiigRIE 7
VW, E 7o, WK OB ZE T — R D A
(Kempton et al., 2011) : Bi/Kix. #5580

ZIFME ORI Z & 726 L, SATHZERTES
@Jﬁl(ﬁi@ﬂﬂk*ﬁ%g U 72 22 [8] 57 fi e & Gt ik
DT (BXREEEDIKT) 267267 L#iE
SITWND D, ARBFFED K 5 ITHIKIREE & Lt
WINTZZ LiE, THETRY, ARETEY
BHE & B ERYFE, MK E O T,
PR DOIEZEZTER LTV D 05, bivbi

ZEOMAN R ETHA I,

U EOREZEE D B, BUE, MO
HAEND DEsk) BT 55M4A 35, LIF
AT D,

1 DA OFEMEIZ, IRDh?
D>, BAE7R D2

2 Ea ) \ZRFRA 72 NERIT & 2 D9 2

3 [ A BhEMM e WO BEEIED 95 dn
OTIE RN

ZHICHT HRADEIZEIEL, 1. B DA
&R (20 TR TEE) X K
1651 ThHY ., 2. JEAHFEA e aEEIL 7 < |
3. Whwn NaABEMMEE] (Fh <72
TXTEBY Neuromatrix EFESERX Thd,

bbb 2005 4E1C MEG & W TH—R
PRVE R B 23 A D 35 P O 1 ) & LB L C
WA Z L 2007 AEICIE IMRI 2V, R E 9D
g E BT DEAaEES 758 R
HAEI ) ATEMAET D Z & ARICR LT,
RN IX, & 5 G720 Tidie <, &

R 72D

WZEART Dk 2 703F - SEER & ORI,
JiE D RERE, WMADKEITZ LW TRE,
A DI E TH AN, [ A BN fE ek
ZIEMHALT D Z LB ENTe, AR
HMAEI X, P U O RS AR A 22 N GE
Wi Ze <, TAERIZE > TEERETE®R
R+ 52 L (detection of the salient
sensory input) 28 o> TWALEER R v
NIV—2] Thd,

2009 2T e FEXRITFES (LF) &5
25 LI (TA) 252 CHIEE 28k -
THT, T 5 & HWERITHEN R 215 &,
I A & BN DTE B 2K T S 7z, AH
= A NE, R EED R —XI UM - AR
FA RHEDOIEE) D O MEE TAT YIS R DO
FZoRBY i) OEMizET TV D,
DIONDOEFMITFE T e Mz T, i
FAREED I T HEIRAE hypervigilance & &7z
5L TRACHBURIZZRY, itk 0s-1 T
iAKLTRD EHMBARE I LCLHILICE
BT A ExM Uiz, SR ERIE Tt

R &I A R B IER S5 M L
RBIEH D,
5. TR

(WFZEARFTAE . WFFE T M ONERERTFE# (2
(=S

CMERSRmSC) - (B 2 1)

(DKakeda T, Ogino Y, Moriya F, Saito S. Sweet

taste—induced analgesia: an fMRI
Neuroreport 2010; 21: 427-431.

OB D 5y T F R & RR
/J\ mﬂ%i TAETHJ-Q
FEFE  2010; 59: S54-61.

Sy

(ra¥ER] Gr24h)
OKEHi—  HeEwE [ A OME
“odhml 2011 £ 10 A 21 H_bmt
Symposium for Nursing and Health Sciences
and 10" Spinal Cord Sciences (IO KZFE
TR TR AR R )

@% 13 [\ #HHRIRER

Association for the Study of Pain:

(International
IASP)
13th World Congress on Pain

study.



August 29, 2010 - September 2, 2010,
Montreal, Canada

PT 231  SWEET TASTE INDUCED ANALGESIA -
AN fMRI STUDY

Yuichi Ogino!, Takahiro Kakeda?, Hideaki
Obata', Shigeru Saito'

(XEF] GFofh)

(PEZEIY PERE)
Ok (G0 1)
OBARIL (F0 )

(£ Dfh)

R BR— U
http://anesthesiology. dept. med. gunma—u.
ac. jp/

6. WFIEHAAK

(D) prgeREH

FKEFHi— (0GINO  YUICHI)
BERGRT: - R - BhE
e & B 20420094

(2) WhFEs5 14
L

(3) WFgEH /04

P52 (TAKAHIRO KAKEDA)

JIIRF SR B AL « BESR AR R0 7
FFE - RERD

WF5E#E %7+ 60403664

WA/ (RYUSUKE KAKIGI)
H SREL P JE A AR B SRR JE AT - 2%
W7e& %5 - 10145196

75z~ (KOJTI INUI)
H SREL 2 e AR B2 A ZE T - R
W7e& %5 70262996




