TWh]| ZEDWRENTELI AT, E2A
B OBRERELONEDS [ BRI
THRIC B ERL M EET AL I12%
5o

Kano 5 ' . #ERF OS2V — > & AL,
HRAIBCE N2 72 & & ORI % H,'°O-PET T
WEL, TVXF A ITORATTEOHE %
B L7 R, Arm K ERETER. H B E. K.
AR AT BEERSE ., R IR BRI B2 B Ao 2 I
BT LRI AITHETESEEIETF > TWAES
ExRWIZL (Fig. 3 (a))o FEBEOBERIBEA~
DFEBSIEE A TH, TAS-20 DA E W
BRI BEIRICLAARLA P LA RE,

HHERK 7 & D BARSEIRASIEE 2 2 D - 72,
DED . T TIEMMERERRICT LTk, T L
F A I TN T D ER O R R E T
LB RMEEIZH o728 VR B,

& 512 Moriguchi & " d, HRHEEEICET A
e LT, EBRICHBRE I RATE 2 RV, B
HIZTEADMZ SN TV B E % 2R L. MRI
W& BIETEEN A E Lz EBICRADINZ SN
TWRWDIZS b b3, HERE ORMIEEI L L
Thd, AT, BEE. B ikE 2 & o4
DAY FT =T DPEH L THE0ONRBEINT
A TAS-20 & N— R ZHER S 27 L v A
ITHEFET LI IOV AITHTRIRTSE, 7

Pariet.

Fig. 3 HFICE 2D AMEICK LT, T L F 34 3 7 CIoll§ 2 HiGE)
OFC ; orbitofrontal cortex & i 5HET
pACC ; pregenual anterior cingulate cortex i+ K[ &
vACC ; ventral anterior cingulate cortex JJ& I Fir 7K il
AIC ; anterior insula cortex Fii &R & B &

MIC ; mid insula cortex "'l B 7 &

PIC ; posterior insula cortex &} B
IFG ; inferior frontal gyrus T B A58 A

Pariet ; Parietal cortex 5HTHZE
PM ; Premotor cortex i L)L
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LE A I 7ETIEEYMIETERI T O X ) 23
MY - ERPAY SIS L COIEEIME T L Tw
2bOo, RIFYEE - BHBELE., BRI
], TRISARE 7 & 5B 72/ AL EI 2 B o 5 55
WALIEE AR 2> T/ (Fig. 3 (b))o

72, Frewen 5 W &, HEVEHEHIC X 500941
BiEA ML RAEE (PTSD) DAL ZXHRIZL T,
FOLMMED A Ry P RIER S &5 LD L HE
*iTo 7o & FOMIEE L MRI I CTHIEL Tw
b0 COL) BEEERROMEL VwWol2BE,
LIRFRICE b 2 VEREERENS 2 Shb &
EZLNBD, TLEIH A ITHTIE, R
BRERIE. B RE S, ECHEBPE L o T
WABDHHEEINTWS (Fig. 3 (0))o E5HIZ,
Moriguchi 5 71X, E FOFEXFLDEDOH D ) &
T 5 L9 % BN BEE) OB £ e 1C R
. fMRICTEDOBEORIER 2 HE L7 20
EEIE. HREEBENFESOF - Mir B sk
CTh. 20RO BB BEEE (FrEB)E, BHIH
) O EsBE SN, BfE0BEL BT O
EONEHETNVEDBBIN Gy TV TV AT A
(39—=a2—OrYVATL), HAiFTrIa
L=y a v AT ARRLELLEEZLRTY
Bo TG, BCEEENICEET A MBLORIERE L
BN, COBEIIBNTH, TLF I
A4 I TIZBIT A sensorimotor/mirror system O {FBj
DOTLEDSHER SN TS (Fig. 3 (d))o
DEomgmEroid, 703 894 3725
PRPEIEE, - SEENCBI D B L 1) FUGHY 22 R REATI LS
TLHE L. BEEROBEIFEICHFS L TnwbHDTIE
P VAT RETH L, TLF I A3
TOFRIZ, HCONHEOMAXFZ20T5HE
0. BHREROFZCEVIKGT S L) —H)s
WHZEEREZDE, ZOREREGEOMRILE
NERBLTVEONS LN,

4. #HEMICET 5EE

BELETLIFIHAITIE, HEOBBOK
DERRZOWE L Vo) | [HCLO | EELHEE

MR Vol 13 No. 1 2011

P ETAMAETH D, LA L. HRH 2 REER
Mok, TUEFIYA I TEAOENALIE,
HLOEEEXE LA RTT, L EIC,
. HAEETOLEISHTIZ RV, R EDMmE L
DR - AR EOMED L ALNE DT
HhHo T MEBEHBOEEN 7 TH5EHME
ARG b T AR EORBMEEIIBNTL, T L
FUHAITOEMBBRDONTNE Y, FEESE
zdh, HE - EREBOBBIIRE— KL E 2
S, TLFUT LI 710, MEHF - BRE
TOBEDHES bR SN S, Moriguchi & 7
. E O LoOEBE (Lo RLEELTLT
S A= a VRREERR L L E ORERE ORKE
x tMRITHEL, 7LX VU 3I7HEED
THRWEEE TR L. ZOHR. TLF Y3
TEIZBWTIE, iF & BUFONRDOERRIZ
B b % A RTEE AT O BIERT 2SR S 7z (Fig.
4 (@fE))o BT, T OEAITAME O E & TS
9 5 He77 (perspective taking) & IEDBfREED 72
(Fig. 4 (aH))o BTCOWHOHMBEDOEETH %
TLEVHAITEIZBWT, MEO N % BLfF
T 5 REE CHAIRTERNE OB OET 2530 5 it
e T kid, ZOMEENED & MEDONE
HFEOFEREFZE > TVALIEEZRL TS, B
OWHLRBICROE, I kL, BHLld—
WA AR (ARSI D) BED Ik
=HSERBEMRLTELZ L LD, FRFEICER
LTWAZ &Il b, V v

E 52, Bird 5 iE. BREARY b T AFE -
IV hO—VEERRIS, TLI YA ITDA
a7 w#BEL, EHICMRIZHWT, THSDOH
LWADREAE ST TWA | LW EHRY S 25
Nk EOREE ZHE L2, TOME. 7L F
DA ITORAATEBWIEE, HEEL EICE
BRI BREDOREMET 35 Z & 05bho
72 (Fig. 4 (0))e EHIZZDTLIFIHFAITE
PGB ORI EMEANRY VT L8 - a3V b
O—-VEEDIEDLL o7 2F 0. HEE
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Rt MPFC activity

10 15 20 25 30

=

Perspective-taking scale
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Parameter estimate anterior insular

H 13 ¥ H ¥ ¥ |1
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Alexithymia scores - TAS

Fig. 4

HEMICEob B BRI, 7LF U4 3 7 TRT T 5 KEH)

Rt MPFC ; right medial prefrontal cortex A5 PXI{fl i 58 5 2
a) BT 7 BLETIRRETI DR 2 7128 % Rt MPFC 0.0 BILER 4L RE R 00 i Bl
b) TLHF IV A ITRAITICNTHHBEEAOEE & OMB R BEIEARS b T L8

Foarybo— Lt

ARG NI LATHLNEIDPLY, TLIFIHA
ST THLINE) DOFBHEEE > TEET
BHHT LB,

ERBEORD & OMEITIERME, F28Gh, &
BHREEDLRGIIEELTWEEEZ LN, £
CAZIFHE I E Db B RERED B b o T 5,

BREILD
TLERIYAITICHT 2R &P 2

40

CETOMMEE LY 2 — L7z S 7% BEhR K
(BLHED) . R OEGIECBE b 5 BRI 3 5 0%
F - gk (mthfk. BEE. mrarikiEl. &
RED DROSEIFET LTz, 7TLF A3
T2 BT SR 2 BB AT 2 FRE SUS
arousal response 73HES L TW AW REMEDNH 5, &
512, PR interoception X, AL E soma-
tosensory JB R E) sensorimotor (Zf 5. HIKIZ
FOLBLRHICH L Cid. BEEREREES) K
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Alexithymia refers to difficulty in identifying and expressing emotion in self and is related to disturbed
emotional regulation. Alexithymia was originally proposed as a personality trait which plays a
central role in psychosomatic diseases. Although neuroscientific studies on this alexithymia are
requisite, there has been no integrative reviews so far which overview the entire studies of
neuroimaging studies of alexithymia. Here we overviewed the literatures of neuroimaging studies on
alexithymia, and found that people with alexithymia showed reduced neural responses to emotional
stimuli from external environment and reduced response to imagery in their limbic and paralimbic
areas (amygdala, insula, anterior/posterior cingulate cortex). In contrast, they showed enhanced
neural response to stimuli or tasks which involve any ‘physical’ contexts like somatosensory and
sensorimotor function in the insula and other somatosensory/sensorimotor areas. They have
hampered neural activity when they are involved in social tasks in the medial prefrontal and insula
cortex. Their blunted response to external emotional stimuli and oversensitive response to
sensorimotor stimuli should result in exaggerated physical symptoms which some individuals with
alexithymia express.
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UMRD ¥R Lo2HY, [HEHE]l 2 [22sr0
] Evodz, PERBEREFEORRICER DI P
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ol TITCH, HEXUHEOLE, EMIEDLD
WHRT 200l nwd 2 LT 5, HESEORAE
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NN DR E BT 25 OB AR,
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O TE, HOEOBRMRMCHETamEL LT
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BEEANEE 2 HLOTWAHA, Eid, B0 LT,
N DD B LM LI L C A BEE SR TB
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boTHH, HEEUEDLCOMRODLRAITON
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2. MHESREEIRICDWT

MR aE (% & 0k, MECIE TN OB R B oo Wi 1%
il twyzethy, abhFErHvshTw
L, EOS L, B - REBEEWNL b OELT, B
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ST ORF) . AR S B % W 5 IRk
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Single Photon Emission Computed Tomography

(SPECT), Positron Emission Tomography (PET ;
18F-FDG, H,” O % & ), Functional MRI (fMRI ;
BOLD), Near-Infrared Spectroscopy (NIRS) 7 &
Bbb, TD)hH, T TEARHCRERREE IS
B (MR KD WTERB,

3. fMRI &1
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ing : MRD 7%, ke B OB - Biicg <R
ShTwb, BRI 70%05K5C, BlizEbs
L#90% TH B A, MR AMRE M GEE
15~3T) B &, ZHIZRF (radiofrequency) 7%
WA EWHEN BRI A, KB X ORI /T
BRERTEE B EELZ L THEILT S5 50TH
5. ZLC, EOEHHM ORI LY, WO
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WIS & 22 REEE b B, RS s
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Level Dependent) it LIS 2 A FIH L, B
ORI S FIClii A2 Lz 2 Lic X BRL
BEERAL T D, DAL Y H o7z, SPECT, K
Jru RS (PET) R EdRab, (MR,
BUREESR M 2y e {, —RIGICERL
TWwb MRIZBEICCTIHEEBRHICMETIETD Y,
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72, EREERENE L COANRPMKELTH S
FOMBMTHY, MEGRERP & oz JHbHL
OFHED b DI G RER . Tz, MBI AE) %
LA T-F 77 bR, BABOEREETHT
LIL L BAWALE T —F 7 7 2 o, IRETTIHET,
B F B e & ER A TR & & A5
5. ¥72, PET 28 & HEME L TwaDicw L
MRI TR D2 (L% BOLD #hHRIC & 0 Bl
ELTWBEFETONS.

4. fMRI DORIE

fMRI @ 5 B T & % BOLD % 1 1%, 1990 4E i
Ogawa I X o THRENAY. BRI, BE
LiEs L~ EZUY Yy (BLBAssOY v ;
Oxy-Hb) &, AL TwhnwaAxsruy (EiHl
ANEF B Y Y Deoxy-Hb) P4E4E$ 5. Deoxy-Hb
RN T, RO ORISRy —M 2 £
L (T2 @Mz id), MRIOESZET S5, &
BHETIE, M OEIRINC S 5 Deoxy-Hb 2k b, R
EEIC LRI MR OBEFPETFT LTS, &
T, BBV RALPOBREN LN EZTARYE
LT, ST A RE s, SREEETL
72035 e, BTOBIRMASMYT 5. FORE, M
OB LT, BEHRROEME iz, B
HM A ~FHIR TRAEX B9 Deoxy-Hb @A 4 5. X
> CTREOESTREAHM L, GRS mEL T
%%, MRIffgo ke LT, B0 0 L
@ EPI (echo planar imaging) HE# fwaZ LIz
Ly, o 3RTO T2 MHTHABENHPTE v
) SRR CH LS.

5. HREDMRTEZ

1) E5——a—0v

35 —=a—uy (Mirror neuron) &if, HS1T
HyHLEl, HOMKITEHTL0E R TN 5IRE
@, WHTHESGT S, SHREOMENRTHS. il
OMEOTENERT, FATHAVFRILITHE L - T
WEDPO LW TERDTLOT, "H” 0LHn
FisELTwado, LARTOIRE?. Z0kdk
Za—uviE, YHZFNVOFS LI AR TH
wmEN, L MIBVTE, BB & EEECBWT

7#1% 20114 11

Figl IS5—a—0OVCETDREEIE 7 LTI A37
a) b) TS a—-DOVEERBICH T DRGES). PM | AHES)
% Parietal . J8IBEE STG | _H{UGEGE

c) d) &) SS—a—OVERBICNTAMERT, FL+
THAIFEL Y FO—IUBHCH U T LD EE UTEERAL

35—sa—urE—HLHOWEBABN s Ty
% %Y (Fig 1a, 1b).
2) DOER
LOBE (Theory of Mind) &, b bR AR
BREN, EOLOWERFEHELLY, EPESE
BEIEEEHOoTVWEEW)I T ERIR LAY T3
BWiEOZETHHY. HMERZEOHEN I 2y
— ¥ a YRECWT HEBEREE, LOMRORED
BARERO—DIZ 0 TWVD EnbiLTng BiED,
COLOUEICHTAREE LT, 2 200=/AF)
ADEICEL 7= A= a VB 2w, =1
Wk, MEZEZ, BEWCAE2LEILLTWDD
I, BRARVSRTES ) & T, WHEOTHICEL
Y=L T VL By T U, BRETHICEA
TwE LA, 20 =R %, HITOPICARTHES
IMTHE S Lz 3. 40 —2nhnile, 7o ask—na
DEORIBLELL, 4 VU —SBRICREoTE T Lk,
5[40 —dH— L EIRDIMED &, e Ry CL L
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Fig2 DOIERICETHEEET L FIPAZTF
a) b) o) DOEBFROT ZA— 3 VERREICH T DREEE).
Rt TPJ: BRIEERIEHESH RtTP: AAIEE Rt
MPFC | BHARIgIEERTS
d) DOERDT ZX— 2 VBBEICHY DRCERIT, 7
LI ZTPEN Y MO—)LEEHTHE U T KD ESEDIE
TUTEARMI.
e) Rt MPFC O & B) &, Perspective-taking scale
(fEsEUS) DR I7 EDHER.

Fig 3 P DEIH

7%

1% 20114

279 &, LAGER, AR, MAURTIERTE & &g
Bsdmbns "™, (Fig 2a ~ 2).
3) thEDEHICEET DR

AT BT 55 AT, pain matrix & I
Ehas%y F7—2 (secondary somatosensory cor-
tex, insular regions, anterior cingulate cortex, cere-
bellum, supplementary motor areas, thalamus and
the primary somatosensory cortex 7 &) OJEB)AR
bhad I E>MSNTWES, Singer 501, &Ko
B ICHA Y g vy 7R 5 ZBYEE, FON—bF
— (BN CEBRYavy s e5 22 LekMcms
Wik B0, ZoOLMEORGEREAN E MR #F1 L
5, N= b= AT TVWLILEHIL SR
7o & 12, pain matrix & 3683 54 GFICEDIC
B9 %, anterior cingulate % insula 7z & D) A%
B2 Z LB S L. FIROR T, #HddE
AEZTTVWBMEEERLALZTTS, BB
pain matrix DIF & A EANEHT 5 L AR S e Y

PRI T B AU AR AT

DLPFC : dorsolateral prefrontal cortex &4\ AIRTRERIES

Ins ! insula BRE

Al T anterior insula HIBRE
Pl : posterior insula  &EREIRE
IFG ! inferior frontal gyrus "FAIGEE

Thal : thalamus 18ER

CcACC : caudal anterior cingulate cortex RERIFTFIRE]
S1: primary sensory cortex 5 1 REEE
S2 © secondary sensory cortex 5 2 Rk EF
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(Fig 3). 2% b, {FHOFIAICHT B LB,
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MIC : mid insula cortex "5 b'c'l’.i
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