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ECBHIC

GEE (BREBOTT, ZORECTBEI G RN 2 KT 2B ICHE LTV 2iFE) 2D A b
L A B B O RRER GIRE I L 2 EROUGEE DT IO W TIIAH L S 0o 7205, REDOE MO
A X =2 0 FWRIC L o TIHRA RIS NO DB 5. A A — 2 ¥ ZIFEE, IMNOSHEBIZ BT 28
FRHENOZAL & Z IR R 2 HRE L OBE L PR T 4 7201284 2 FEEZ AT, E xR L <7
IMIED T & TH D, % THENTEEZ R OB A IS W% (Magnetic Resonance Imaging :
MRI) % H\72iiA A =2 Y ZTIEDNIEATONA L) Il o72. 22T, ARETIEA N L AIZL AL
DFER R UL 1S 2 IR IS O W T DA A — 3 ¥ FHIZEIC O W TS 5.

1. F%EERY MRI OER EAFBB LOMORA X —2 > TFREDIER

MRI % T, & 2 FEE OFRABIZ B 2 NGB &2 B b3 % ik, BREENY MRI & IHIEN % 25, € DHE
I LT H B, N ORI ANGE) T 5 & Rt OMECIRZTHE & 7% £ O T4 )V F — OiEE DEI
T 5. MRIEENAE > TRITOBRZHEE RN 5 & KEEARTH HHBILNE 70 E U EEARTH
HIEICNEZTE AZELT S, L L, ZRLEICHIEEAENT 272012, BETICBLNEZ o
DFADHR NS 2. ZD720, FFEOANEZOE > DEWIZ X - T MRI DEFHRENZEILT 5.
O &) IRFT ORI O % MRT THEEMIZHIET 52 & T, MOKEHMVOEELZHS2IITEZ
ENTREE o Tz,

HERERY MRI O & L TIE, — k7% MRIZEE THIE T &, BOHIHIEC 2 7% <, IHREMTDH Y, X
BLCTHETE, ZZH SRS HEENL TV, EHOMEIEETH L. ZD728%, PET (positron
emission tomography) % NIRS (near-infrared spectroscopy) W7 EDIIDDIA X =2 ¥ 7Tk
WL TIL b s L) IZ%h 7.

2. #EER MRIC K ZRDEEE R v h7—7

Rt ORIEEI RS D25 2 LI Lk > T, MOZNZENOEMOBE 2D LT OHLENZ R >TwhH. L
L, BEZERLKEL E OB, B— OISO & 7213 Tld e <, B ORI A A1 12 HAE
Twa, FIziE, M1oL) N3 A &3 B OIGEEIHEI T 2 5612, 15 O IR
BAEEDH 5 EFBEINSL. 2F 0, BENZFEE (A L B) ORMEEIMHE T 254121, fHIE A L
B 2SEHEME L T b2, 525 WIFBIORGEIZ EH L T2 O3B <, BRIENISESL T L
AT, FDO, COWEBNESZHSPICT A ET, BMRZKOB X ZKOEHM Ay hT—2 D
LAV BIZ L) ETHMEITONL L) 12k,
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1 RREMRE &
BNz (Mo A & B) ORGGEEIAHMET 25612, IS D
b ERBLEND.

3. APLARBHELVR ML ZEERBOIEIRICEHET 2 RRE

ANV AICKT 2 0HOBERIGE LT, RKEMREOWEEIAIHET 5720, WA L A% 2 2R
R A NV A% 72 0E20E, B8, B, ANPUK, JETIE R & B IRIERR AR - Bk, &Y, #1
D% EORMIEIRSHET 22 L 2H 5. INHOLHEOERIE, LEHE (0 & BERPEERBRICH
L2 L) OB, LADLE, L NEIEDEE L TWd 2 EATRES NG, EBIC BT 72K
BT, AN L RIC X B AR BUS I B S A B & L TR R BRESED S, Znb
ORFEIIL, DTFOX I IZA ML A K B0 OFERICEES % 3608 L 72 s L TG ShTn s,

1) Z ML RICE B TRBHERICICEHEY 5 RisE"

B7-big, B L G2 A b LRI X 2 RIEMEEEENZBE 3 2 I Eh 3 & ORI OB RERIRS &
IZ2WT MRI # WTC, 32 AORFEHEICH L CART —BlE & 2 > b o — VBLE %2 Z 21040 10 108 L
7O PTG B & B4 L 72, MRI ORI IE, $/E0RE CRRAR) OZLE RIS OIRIE L L
TllE L7z, MRI o421, #EREIZI NS QML 2 FERIE L, BRifiofREZ 3 TLI121 (&< %
V) ~9 (RK) TR L 72,

ZOMER, BMORE L IREOREOELR L OMICAERADOHBEI RS b, REDOREDELHE
RARIE L L 7o QiR B & B S A NI e L C, Rk E B E S HEE SN (M2). F2, B
[ OFEEENZ B L CTRRE2SIEMAL L, INFEISH OMRER#E & OFFIT Cl, KT — Wuml % #iE L 72 id o
¥ T — VB 2 B L 72 & e L Ok & R IR B, RPR & B R & ORBERIRE AR E L
oTWWiz (M3). 5612, BMioBREIRKEVITE, Rk L iR g & OEEESh R < 7o
TWbHZERHLMIZL (K4).

2) EAHICEET ZRARDEL

A, EEE LTofA (REMHTE) LEBE L oA (IEBNEE) O22o0H 5. HHICH
TLREED Y AT~ T 4 v 7 L2 — BRI L TIThNBEEOBERITED 7 — % % U - Ha
L72500T) Tld, — R - ZIRIREIRGEE & (A0S B B AYE A ORI & IR L, AR 8 L Al S
KB AR A OTEEI T X BAR L TV A Z e S hTw b2,
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2 ZRIEAPRENG B |2 B R L 72BN AT
ARG E) CRAY IO ZALE) LM L T2 MEsr 279, (Yoshi-
hara K, et al. Neuroimage. 2016 D&% X ) VERL)

A. O hO—JLBRE B. R —ME
| EFHH.ZK i %F‘ﬁl&% | | =Rkt || Bk |
|z%é;j—.r£é&£| [£BRE | |[4BEE |

C. RS—BE> > hO—JLREE

BTERE &
----- Non significant
| ERMkE || BRbE | — Bestimate 0.08-0.09
—— PBestimate 0.10-0.11
| zepE | | 5BRE | — Bestimate 0.12-0.13

3 kiR & AR E, Rk L B RE & OFERENRE &
<A> 32 b u— UBLE AR L Tw A OB S, (B)
— B A I L TV 2 EF o B A, (O3 v bu—
)W)"% FRPE L CW AR L I L TR T — b &2 B L Tw
LIED K E VIERENRE & (BRE 2 REENE G % FEHR TR
). (Yoshihara K, et al. Neuroimage. 2016 D& F: X 1 ¢
1)

3) BEMBEREEREDRAPTREICEHEY 2 REE

WG R (B A NI D L ¥ — T, BB AR B R O T D AR AL 2 B g
LAEEM Y UCHIBARI R, MR E, BRE, RE, SURTEAHE SR TwaY. ZhAb5n% L ol
ﬁﬁi,ﬁ&@h@&%Lﬁéﬁﬁféa

4) FEFREK (CEBE T 2 RisEl

%W%,&Aﬁt%ﬁ%ﬁ'%ﬁéax%7%4y7vel—f 1, RIPIREE & B R O EAE DS
LTWA I EB LUK S L BRY L OB SEN T L HE I TnaY,
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B xEfROHBESE
F2NiER & Bk B R

4 ZHOBENRKEIWITE, LRME & ORI G0
i < o T D BN GE
L, BMoREIRKEVIELE, ERkke
DOWEREMFEE DR 2o T ANEEZ R L, T0O—
i) (&, RIS & AHB L T 2B T
& -7z, (Yoshihara K, et al. Neuroimage. 2016 D%
R& DR

5) #EEERICEEY B RRNDZEIL
HEPSEHENZY, HEANEE Y HO VI LI L 2E M CTH 2 HSMHAICE L ik g
BRI L, A L BIRRREE E OB OB 5T

4. BEIHTIRBHEICOVTORA X -2 > THR

A MLV AL BOHEDOIEIRE OBEATRIE SN A RIMIKEEE & BREDS, CHERICL>TEDLIH I
AL 200D LT oW > TEZ, 2T, LOBEEEORERE L 72 5 @ (BRigI2E0%
Fo THITFORICHEZMET 2 2 8), BaEE (RARER H2BIEL T, BISNEEZ T FI205ih
i) OMEMEL 7 BETH HRMAEE (RARPEZFEEZLT, ROV THEIT22 L) B&
UL Y F7 VA A (A ZOBRMOBSOERBRIEEZMIT, BEL2HLVTFITTTANLIE) 12
L BN DOZEALIZ W TR T 5.

1) 1EEEICBEE Y 5 RNsEi®

N, SR 7 B, Atk e B WL & FIUC—B L ATE L ERe S Tnwa”, Fo, s
B XL, ROTECEHLTRY 74 TEB2 525 b 0bRT a7, (EI O ERE O JERE &
LRAETHY, HEENLZ EICEoTR—VF U T4 OELE L 725F 2 EVVR05 L 2RO IS
DUFEEED) L OPMEN TS, ElEINLEZE Lo THFERASICELIS L LKLY, 20k
R T4 TR, Wbt A SNTWAY . 22T, 2 bid, BERER MRI & HWvC
B DMERE S N5 B E L EIE S N WA OIMEEIB X 05 L 2 NEOHIRRLH T OEIROZELIZ oW
THAEL 7.

FREOREE 2 NG E LT, HHICHEBREAGORY 74 7F7203 AT T4 TRIEEEE- 72
KRR A E T H A TOFT 20U LFEL TS b o7, EBEBGT 502 EHM%E (BEEE) 10 A6
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BT AR E

BESMAIRTEERTER BHIMAIRTERRTEF

RISEBATRIZ &
RISEERTRIZ A

TR E

5 X894 — 3y EHCRBANEEHMMIC X o THMEALT 2 keE
AYYTAX = a BT B E R R B M BB THEE A B L OVERAN
Y T RFA 1 B8 5 2 W AMEN AT S AT S 7 & O G PEAL SRR 5. (Yoshi-
hara K, et al. #5520 H)

THOREELMEIE L 2VEEZZNEN6EE L TH 5o 28M 2 EW L7z, #WERE I [HAR72%E LT
WAHLETHERFHMBESHIEL £ 5] &fni, BHERTLH-BIC MRIOHT, BIRIE TS5 2T OHIT
W L72HGOFBEDH Z 2 HIREET, FEMEDMERE L TV A EHE F 7 IERE L TR WEIm A SRR L. £
DFRLEE LB EBR ORI OWCERE AT T4 7, Ak RI T4 7 LTHENT Far7 27—
(Visual analog scale : VAS) = HWTHEZEIIRLTH 5 o7,

ZORER, SN LG EIZER SN WIGE & i U CEMRSEE GRIR) BREDIEEN A
L7z, 72, EESNLGEE, GG LBRBROHENRY 74 7L L7z, F72, EES LA
EIE SN WIGE LI L CTHFOHRIEREL 2, EFEEELZ L2WREFELEL ko7,

2) AEFAE-Y a3 HFORFEEEADE) 2HVARAMNETMICEES 2588 (TR

5. HfR%EfHED)

BY)Oay o= ViZOWTOWNZETIE, RN EZFISEITIEY — FIZOWTA A= LRI, &
SELITEIE E ST LTRAL Y IAE—a v 2ITH LT, BYPBATEEIDEFEL,
Z DI OZALIZ O THERER MRI % IV CHllE L7z,

BFHOZICSMLTE S, KIZRY ZF &R TE Y —F (B [XEAE CHEEY L T /z5
12, T8 Lo TVAEADVE ]) 24 A=V LTL5W, HFHIOL OO R % LzFICHSH
GREL7-28 Bl [HBSTEPTELRVWE [ TLeRD o726, HHIHTTIT L. 5815
o l) ZEOTHLHW, BYEZFRTLHET (BROHLN) O5FELE, TOANDRERE - T8 HIZH
ZBHBIZZITIS TR L L0HRESDH ) ) 22 L L EOTER AT HINE 228 (6] :
[FESIETATLE DT, DVRDOWVBLER) LTLESZZOND L, J [T 52555127317,
HWEREL TW2ord Lk, £, LIV 0rZk ) 2FWTE 5572 INsIXmaT, A
DEFRHLEEZEZDILETRELOLTILIZL o TRV DPBATLIEEMEDNH 2720, EBROLVAD
SRELEEZLICHTHENE L2 L1220 THEVTL 5572 kiZ, MRIOHTIER (THSH
FOLODRSTTEZ L] £7213 THROH 2 NOXFLEE 2 5] 7213 [BHROLZVADOERLEE
Z5]) PERSN, TNUHNTIZE Y — FPRRENLDT, RIS TRRE N/ E Y — FIZD
WTA A=V LTHHo7 Z0ORK, EiizRZDH050, AimaxR) 2K E L7z VAS % v RS
WCERY)OBEZRLTEO -7, TNERYVELTRY)DOBEEL 4 X =T LBORMER %% L 7.
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ZORE, BRYOTEY - FIIBWT, BROHLANOEFLEEZLTE (A T74E¥—-Tarr
W7 FBHB ) 12X ->C, BOHBOLOOR % LRV AOLRFbEEZLZ L LD
BODPEREIEA L7z, BEENCE L Cl, BIfROH 2 NOSFRHLEE 2 5 LERO LV ANOSF b
EZDHEEEIFELTRA Y Y T4 = a B AR E R M BHETERE A S oG AL & 2R A
il (2 BE 3§ 2 W AMARTBERTE O AL 2 &5 Sz (5). $72, TS ORI THEERS 5 A0
SHLEEZLBLEBREVAORILEE R L L DM TEDRD b N EBAILHHHIRE B DR TH -
72728, BIFIREEORIGEIOZIZ, XY ¥ T4 = 3 v EHACBMOEEMIC X 280 O &
B L TW5h Z EDURE S L.

3) YA RTZILRXICEEET 2 psEE

YAV RTNVARAE AN L ARERCRBIREORIROMA A — 2 ¥ FHigeo X ¥ Tl G
FEILIZRIHIREE B & BB OBIEE B X OMARA R L2 2 LG S hCnwa D),

BbhVIC

A b LA & DRI ROS I BE S 5 WIS CH L HiTHIRE E R B E L, A N LRI L B LHDJE
RICHEEL TWBEZEDPHLRII R o TWE, T/, BEERREMEERL A ¥ R 7V AR EDLHFF
FE, NS OB O ERN R Z LR HRE 2 2 LA B SR I T L SN Tn L. s oRiE
o, LDHEFREICL D NS OMNOZ L E i L CLEDREIRDLET 5 2 LAMEREIND.

COLHICA ML AMEREETE, LBEOMORECHEOREIFEL, N0 OB %358
O FRAATENE L 2 EOLEED) OFREIESL CHRE SN TV A 720, Rl TIEEBRLIERIC
Lo THETLEID S, REMBTICHRERARLITERFO L) ZIRFEICESWTHHEL, Thbo
SES U TREZH OS2I LT, L DRI AEREZEET 22 LRALN TV Y, 441, i
ARXA=D Y TWIRICE o THOL L o 72O RRREO BT, LB OERSLEE, B L OHEBED
F—r L OMEEFHET L LT, WEGET - EN\AF ==L LCHEOIREL§5Z N TES
LEbND. F7o, WERT—5, LCHORERCHEMSES L OERMENT—12X 57 7 A5 —5H8HE Hw
TANVABERBEELZ Z7V— 750 LT, ZNENDOZ IV — 7120 LT L )RR ERE - PRk
BHHOEMNZENE Z DG TE 5.
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Brain Imaging Studies in Psychosomatic Medicine
—Brain Regions Related to Stress-Induced Mental and
Physical Symptoms and to Psychotherapy—
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Abstract

Brain imaging studies have gradually revealed the mechanisms of stress-induced mental and
physical symptoms and the mechanisms through which they can be improved by treatment. This
article outlines the brain regions related to these phenomena.

Because the enhancement of sympathetic nervous activity caused by stress is known to be related to
mental and physical symptoms, we attempted to clarify the relation of the activities of the anterior
cingulate cortex and the insular cortex, both of which have been reported to be related to
stress-induced mental and physical symptoms, to sympathetic nerve activity caused by stress.

In neural change by psychotherapy, our studies clarified that activation of the ventral striatum
(reward system) and the insula cortex was enhanced by perceiving active listening and that the
impression of episodes was changed more positively by perceiving active listening. We also clarified
that relief of anger by cognitive reappraisal is related to activation of the anterior cingulate cortex. In
addition, a meta—analysis of brain imaging studies based on a stress coping method that used
mindfulness or cognitive therapy reported that brain activation and the cerebral volume of the anterior
cingulate cortex and the insula cortex were increased after treatment.

Thus, it has been well documented that stress-induced mental and physical symptoms are
associated with the anterior cingulate cortex and the insular cortex and that psychotherapy results in
structural and functional changes in these brain regions. Consequently, we can infer that mental and
physical symptoms are improved through the change of these brain regions.

Key words : brain, psychosomatic medicine, stress, sympathetic nerve, psychotherapy.



