BRZEE 5724 7 ¥ 2 b & BEMRO— AFRIRUE - = ARRIISLE 2 U8 U 7= B0 B O NG B O HEIZ DN T 1

BRICHE S 722 7 ¥ 2 b & BERO— AR - = AP S 2 TE L 72
FEAE B D A vG B D AHE I DT

— IR D = ANFRA X — R e A [l 2 R LSS =38 0 = ARRA A — 2 BR8I35 A [l RS % —

*

¥ - Al

(202342 H1 H%2H)

==
PSS

Pok 2 Sl 413, BRI S 58 =FH O TG 2 65EE (£ Y2 ) O— AR X —VEEEEL,
7 U b OBETHS DR & RO D DOEMGES) & 175 BHEK, £ 7 X b ORETHIZM 2 BRGO I
HE) %175 BERRE U TIRIGBIOMIE L IMRL I THE L 72, & 54 U Ui L =By, i &
D [ A4 X —VFRE] WREHERER GO [ AR x — VEE] MG KO =ED [— AFA
A= U] BETH S, MR PEREEED [ AN 2 —VFE] 3, #HREASGD [— AR X —
U] &R LT, VR IRBCE & A R RER M RE U 72, A DEITIIR T, =0 [ =
ANBRA 2 = V8] THAMOIRE /R L7z SHORRIL, BIrifReabe T, lgEs UTER
2L W RIMEIIRAEI O MGG PELIS, £ 7 €2 P O BEREERO B A2 A 5 T & TR
DEN 2 RS 2 W REME 5 2 Z L &R L T 5.

F—U—F T fMRI, —AFK, = AFR, WREGTHREE (tACC), falnl (AG)

I. EU&IC

MR A X — DU, EEFESICEEE S5 A 50
TREL, HHOT I vy rReTars s%o
R L N TOmEEICE G5 Y.
PERFHERED [ AR £ — V3] &
HED [ AFRA 2 — VERE] &RV =34 O
KT, BEREBSD=AFA X — VBg %
THEMGEBRRE % 17 - 7258, #EaG0—A
FRA A — VW% & Fl CRAGEBIERE % 17 - 723
AEWB LT, AEREEEICEEEmL 727,
—77, B=AHD [ZAFA 2 —V3E] 27O
DIEOEE) 2 17 > 72 8F1E, B=EFD [~ AWA
A — V] & WO DBMGES) & 1T > 7 & M
LT, Wik (rostral anterior cingulate
cortex, P FrACC) &£l (I FAG) ¥k
OIWEFREM L7z, FE=FHD [~ AFA x — VR
] & O OKMGES) & 17 - =8, B=HD

[ AFRA * = VEE] & RO DOERMGHES) % 17 -
7R & B U C, e MR IR BB B (dorsal
anterior cingulate cortex, LA FdACC) & /i bInl
(LUFSMG) WfEomE MM 72, Z D%,
WEREBESD [~ AP X — V] #ire L
T, BRICHES 5 =80 MEMIG ORI & 28
5 =ED MEMBROE % IR L728DTh
%Y,

& 51T, FEEICIHEEFIT 2T D[ HE A £ —
V1 AATO 2T OREZ BN 2255, $RE A
O8] < EAMUG A 22 6 B4 X — V%
1o 7254, Al (angular gyrus, BAFAG) &
GAGSEIRMIOTEBAIEM L 72, = AFRA x — V3R
BRI, B0 < Eitig e Rk o EE)
A4 X = VRE AT o 728y, ferbaigdml 7 a —
7 ¥ DB O BIFRER O TFHB AL 72

ZOEIZ[—AFRA A — VERE] TORH, [ =

JCE SR N BB B ik 2 o
(AN



2 ACHRESCEOR A TEAC S 56 47 5 2023

AFRA X — V] ToORMiu:, A &g, i
T3 % B R OREEIZ K D, Il B IR E
WEST BTN gh otz

SR, BRIESE =FHD [~ AFRA £ —
VA MY AE AT E U TR E A B O SIS &
HE L 7-#E B8 a0 [ A4 2 —VikE] &
2B ESO T % RO 72 IR0 & FUE U - 9k ER
FZEHEGD [ AFA 2 — V3] % HLimat L,
bHOEMAER/EZOTHRET 5.

I. WREFE
1. WR

AR ETE O ol R A B Z15% (5
8%, L7484, THEE21.61045%) A2
L7z, BIIOBOBERF 2B U CIEMRIBR AL +
HAEHERL, HE207L EIZEIE L 22 %I
GBAaIT-72. &, FERjcF v v T2 O EF
FEET 2 P&V, PRI EZEDOALT
& FWTHEIZSM L 7.

FTARCOBERE L, ALURE KPR AR - &
B [ROMHMEER | OFHICH IS TV —
PEAE L T ABIHOR%, HEHICEAO L, K
7V T4 7 ELTHSROREIZSML 7.

2. Bk

WM TO—AFRA X =V & Z AR X — VI

M1oE B TH 3.

1 —AFRA A= EZARA X =
ER—AA A= —BRLS5REHEHL-PHELPITo
TWB3DPDEIEEEIA -V THHBRENI A -V LD
FiEh3

AN EABRAA - —EN T TVBIDERTVWBHD
SOBEENA A -V THYERBHER I X —J EBFITN D

®1 —AHAX-VREDORABEDOEAR/ G2
—AMREH, SAMREHLLISHOIRISTREET 1.

E1tyiay
= AFREERE

I

U

HWERE B B DBRED
BN

U

B8
U

FE=HRED
— NTRERE

U

=

U

HWERE B B DBRED
EPN

U

EER

U

FE=EBRED
— NTRERE

(=8
U

WERE B B DIRED
BN

U

[ =8

U

E=FMED
— AN¥RiERE

AEEr RS

R S—HiEY 2 L TRt ESEIEE L L.
R 21 BEIC 9 mfTV
RECHAEDE .

F2tviay
— AWERE

|E8

U

HWERE BB DBRED
— AFRERE

U
IGES
U

FE=HRED
— NTRERE

U

B

U

HWERE BB DBRED
— ATRERE

U

EER

U

BE=FBBREOD
— NTRERE

U
[EES
U

WERE BB DIRED
— AFRERE

U

=8

U

E=EMBEBED
— ANFRiERE

—Ht#ES RS
2 FREDREIBIEOERNZ—>
BEERNE -3, 1 DREOREETR BUHEZRVARK

FRISELWE OMGE 2 /82— EF LEAEDE -

—ENE
BRBREDOMGKEE=FDME %
[—ETHWY X L] REE, HREC



BRZEE 5724 7 ¥ 2 b & BEMRO— AFRIRUE - = ARRIISLE 2 U8 U 7= B0 B O NG B O HEIZ DN T 3

EE Ty 7 T4 &L, MREEEDH A
SMEAIIZTT Y ZLRXAFFIZTCAL Y — v FIZ
P & Nz B BB EOMUE O RRICHED &, it
EEFREA T 2L & L,

[ AFRA 2 — VERE], [ AFRA X — DERE]
LRI, HO2UBDIREL - EH S OMG %
MAadbEr (¥, X23). 5METO [ZA
A 2 =V &X, Bl v a VIZBWT,
EEFHD [ AFRA 2 — V3] L i LR
FEGDO[ = AFRA A — ¥ 38 | OFGES) % 17 -
EET A i [ AR X — V&,
F2X v a VIZBWT B EHED [~ ARA A —
VikE] LR L THBREES D [ AR X —
Vi ] ORMBGES AT 5 2 A e 35 (X4).

ZO&IIZ, Fleya vy LTHET A
WH (L7 x ) 2EL, METLIEIEZ
b EGHIMR S 2 # R HIZROD T EE) %
o548, B2ty a vyt LTHETS LS Y
2 be EPBHASDREELHIZRDD O™
WEITHIHED2E v ¥ 3 v OFREE TV %
T 7.

R 3 2 B O ) BEBIE O FEARBE S 4 — v
1d, EOFET L B A PO IREESD & — R kR
D, ZLTHYOMEAARESEEL L= (X3).

3 RERT

50U DIRE L LHRED—AHAS X — JBGEHBRED
SN A =TGR BEEO—AIA A -V 2HlAEDE,
AR 12BREORBEE2 £y >3 fTo k. BUREBIEDMR
ICHRDDRERDD BERREET o 2.

P SN 2RO, 55— 2R S, 5% 0 T2 #HE S,
OO BER, BRGNP % & 215
BHZOMIFT - 7. F 7z, WG A 3 2 BRIC e
R & 12, WE R ORI 2 P51 Pl
EERENVWED, VZLNERLDZYIL -V D2F
MG % & 5 5 C il LA G DYz (X4).

BRI, B UM X N BYGo J2 BikA 8 5 BRI
Bt THBRE O %, FERRE L3 s L.
SRR AR R, FREMIE IR (8] o
FHEHOTIERETT > 72 (X3, [X4).

72, BEEREE, ot Bt THE Ol
W[ ] (ED) & AR, FREERER IS o g
#EHT DL L.

TRTCOFEE21MBE L22T vy 7 7 ¥4
veEL, ThEhD/88 — Y &K30D & 5 124
BhHYE T2 ORENE & U TIT - 72, -k
FHEEGD [ AFRA A — ViG] FpEE [ = AR
42— UMYg | FEO TR, 4572180

M4 RERR
HERE D 1 AR A — VBYRE AT X — UK EE I F
DA ATRA X — UBR EBERRBEBEE TT o 2.



4 JLiEE R 5 47 5 2023

3O HIZEIR L 72,

7z, A7) — v ETEHOEE L BERRD
M, REFA2E DINICIE 5 & 5 PG %
A U IRBREE) 2 P4 5 K 5 TR U TallE %=
fro7-.

ZOFRED LT, [— AL X — VRG] 3R
& [Z AR 2 — Vg | B8 % EItHERE & D Jb
BET 572, ZO%, [—AMRA 2 —UBi&] 3R
L [ ARRA A — VMG | 3REIC B TG B
ZOWTHIR 21T 5 72, FEEITASRE O MGkt o
0y 7=
3. fMRIT — 2 DBIE L AR

fMRID R L, AL E K52 IR bR A8 15 BT 7 A
MRIZEGE#MRIZ % + 7 Signa Lightning (1.5T) % |
W7z fizf§$7 £ — 413, TE 40ms, TR 3000ms,
Flip Angle 90°, Slice Thickness 4.0mm, gap 1.0mm,
voxel size 2mm, A 4 ARE22TH 5.

ffriL, MathWorkstE BEEAEEF Y 7 1 Matlab
ESPMI2Z&AARDE TIT 72, 35 N7ZMRIT —
213, SPMI2 LI CTHHAB OB % 2 ik 2 720D
realignment %17 72%%, Slice timing correction X T
Coregistration % {71 Y, Montreal Neurological Institute (24
TMNI) FE#ERGIZZE 9 5 72 ¥ O Normalisation,
22 -E{E % 47 5 Smoothing & 8mm & L T HifAL
PRANARAT > 72, BIALEE L 72fMRIT — & Z{l{l A
fEtir U 7212, SENI#ENT &2 17 5 72.

TENSERTIZ & 4 [[— AFRA x — DR ] 3RE
vs. [EREERE ], [T = AFRA X — Mg ] 3R vs.
EIRERE ], [T AFRA # — DM | 3R vs. [ =
NFRA A — OWUG JFRE ], [T = ABRA 2 — D]
R vs. [ AFRA A — UM | S]] 2175 7=

HRIENTE, KBS TIT > 7. SO
MfFENT OFEETHLERIZ, one-sample t-test & FV Y7z,

x2 WEBREBFD [ZAHAA—URE] OBEST
[= AT X—UBi% ] REE VS.

T D%, SPMI12 EOZHIGEARIE T H 5 FWEZ ]
VY, cluster levellZ Tp<0.05THEFH A HE R 2 17 -
7-.

g B ¥R A7 D [l 13, SPM127THY ) & B A%
HE 5§ OMNIFE 5 5% &2 MATLAB | Tmni2tallc T2
#aL, %D Talairach Daemon Client {2 T Talairach
PR S50 U RS B A DY & 4175 - 727

m #XR

1. BREEFD [ZARRA 4 —JFE]
PEREE GO [ ZAFRA A — VR ]| M4 i
DOWMGEBFRE %17 > 2358, F-FHD [—A
FrA x — VERE] & RO DOBGES) % 17 > 7235
AL LT, % L#%EEE (SOG) - BA19 (V3)
DEBAREML 7= (£2, X5).
2. HBREEHED [—AHA X -] B&E
BEHEEHGD [ AFRA A — V] g4z 7o
ORMHGEBRE A 1T > 72356, B=HD [~ AWK
A X —VE] & WOOBGESE) 217 - 7245 &
W LT, ARICHRIG S 2 503 A - 7z
B [EATA A =2 | BREORE SR
[HEREEHED [ZAFA X —JEFE | vs. F=
ED [—AFRA 4 —T5EE]]

vs. [HEREBRED [—AWRA X — 2 RE

vs. BEED [—AA X —JFE]] 0T
TR AR3EX6 - KM7-A - KM7-BISRT.
B0 [ AP 2 — D3] 2L LT,
WEREEGD [ AR A — Ui L piBrEE
HO [~ AFA4 4 — Vi %L 2854, #
BEHEEHGD [ZAFA 4 — D3] g4 Ro>D
BARGE B % 1T - 7258, #BREag0 [—A
FrA 2 — Vi) & RO DEMGEE) %17 - 72356
&R L T, ABA32 - rACC, /£BA19 @ L% 5[]

[— AR A—UBR ]| 38

Cluster size (mi) MNI coordinates Talairach coordinates Z value P value Hem Anatomical
X y z X z P FrwE Region
8 -32 -84 24 -32 -80 26 534 0.007 L SOGBA19

WEREBF D= AMAA-—VICLBBUEE RGN OB BERRE LT o5 E, — AN AV T o135 8 E B ¢ £ E&FAE (SO
G)-BA19(V3) DIEENH IENL 7= BTN BRI DR TE 13, SPM1 2 TES N /=MNIEZREMATLAB E Tmni2tal e VWV TEH#L, 2D

Talairach Daemon Client TZ#LRE (H5).



BRZEE 5724 7 ¥ 2 b & BEMRO— AFRIRUE - = ARRIISLE 2 U8 U 7= B0 B O NG B O HEIZ DN T 5

X5 WHBREAFD=AMAA—JRE
WEREBBD [ZAMAX—URE |

vsS. B=FED [— AFRMA—FRE]
SAMBREHORBREBED [ AR 4—JRE] 13, HER
HEBED [—AMRAA—TRE]| &L T, ZBA19: E&FER
(SOG) DiEENIEML .

M7-A = A¥REREE

[HEBREBED [ZAMRAX—TRE | vs. E=FD [—
AR x—URRE]] vs. [HEBREEHD [—ARIA—
VHRE] vs. B=ED [— A A—URRE]]
SAMBREHOWBREASD [ZAFRIA—VRE] 13, WHER
EBED [— AHAA—URE]| SEELT, £ BA19: L#%5EM
(SOG) DEENHYIEMLA (K 7-B ERIUEEE).

X6 = A¥REREE
[#HEREBHD [ZAHAA—JRE | vs. B=ED [—

AR A—URRE]] vs. [HRBREEHD [—AFRIA—
VR vs. B=ED [— A A—URRE]]
SEANGREHOWBREASD [ZAFIA-—VRE] 1§, Wi
BEEHOD [—AMRIA—TFFE] &HELT, &£ BA32: MHEIER
AImREE (rACC) DiEEIHHEINLY-.

M7-B = AFRRERS

[HEREBEHD [EAMIA—TRE | vs. B=ED [—
AHAA—URE]] vs. [HEBREBHD [— AFF1A—
U] vs. B=ED [— AW x—URE]]
SAGREFORBEAID [ZARAA-—VRE] &, BB
EBHOD [—AMAA—UFRA] CHBUT, £ BA39 (A :
AG) , hfIsERE (MTG) DEEIHIEINL (X 7-A LRIURER).

®3 [HEBRED [ZAHA-JUMER] RE VS, E=FEOD [—AHIA-—T&] RE]]
VS. [#ERED [— A X—UBUR] BRE VS, E=FEOD [— A A-TB&] RE]] OBIEEIN

Cluster size (mi) MNI coordinates Talairach coordinates Z value P value Hem Anatomical
X y z X y z P FEW Region
56 -12 48 -2 -12 40 -2 435 0.005 L rACC BA32
8 -30 -84 24 -30 -80 26 456 0.007 L SOGBA19
8 -42 -82 20 -42 -76 23 417 0.042 L MTG BA39(AG)

BEEDO[—ABAA—VBRBEIEAENELCHBREEFD [ ZEAMRAA—VBBE EBBREBI D[ — AR X—VRE | B U-5E,
HEREBED[Z AT AU BRE | MGE R DO DR MEH BB LT -5 BBREABD [ — A AV BB |2 B OO M EE %
T35 & e LT, ABA32:-1ACC, ZBA19: L1488 (superior occipital gyrus ,Ll TFSOG),ZBA39:AG,Z A58 (L T Middle
temporal gyrussMTG) DEENH EEINL /= BB SR DETE &, SPM12TES N AMNIEZ R EMATLAB_E Cmni2tal# AW TEH#L, %
Mi%Talairach Daemon Client TEH#LRTE (X6).



6 JLiEE R 5 47 5 2023

LI FS0G), 7#BA39 :
AG, el galnl (Ll TMiddle temporal gyrus :
MTG) DOEBEIHIEMIL 7=
4, [—AFRA XA —2 | SRREDRER AR
[HEREBHD [—ARA X —JFRE | vs. £=
BD [—AFRA X —TRE]]
vs. [HBREBRED [ZAWHA X — 2 RE

vs. BEED [—AFRA X —JFRE]] ICHWT
BB [~ A4 x — Vi e LT,
WEREHGD [~ A4 4 — V3R] L iE A
GO [ = A4 x — V8] &1L 7254,
BREEGD [— A4 * — V3] mg4s 7Aoo
WHGEBIAEE % 17 - 72358, #BEES0 [=A
FRA * = VERE] & RO OBMGES) 217 > 7255
MR LT, AREICIRIG T 2 80 o 7.

(superior occipital gyrus ,

V. EE

BB [ A4 x — V3] 2R e LT,
WEREEED [ AR A — V] & [~ ARk
A X — V] IR L 7258, [Z A4 £ —
VA ] 123V T, ErACC, SOG, fEAG,
MTGO GBI AL 7=.

B&1L, TATHIRICHEWT, #ERED [— ARk
A A= V] 2L LT, FHO [ AR
A X —VRE] & [~ AP x— D3] % i
LY. ZoWETIE, EoH0 [ AR 4 —
ViR & WO DOBMGEBBE 21T 5 7258 (vs.
HEEHGD [~ AMA 4 —VHE] 2HOD
PROE B 21T > 22 358), £ =FOD [~ AFk
A X = V] & RO OEHGES) %17 - =586
(vs BB B SO [— AFRA 4 — V] 27D
OMMOEB %17 - 72354) Lkl T, &
BA32 * rACC & 5 AGHEBEER ARG L 72,

AGIHFHCO R TR ERE A LA LKL
T 21T AR E 2k L2234 105 < WL $
29 x50z, A¥EROIES AL MEETAT
k& hr Lo WMt %”. Chambon
X, TRAEREBEZMEICET 2R IZENT,
JEAG & IHMUIETSERTE  (Dorsolateral prefrontal

cortex, LA FDLPFC) DIBERE AT A FIRRE
BYERCBEfRT 2 0 HiE LT 3%, 2%,
GARNIfthE TR ERE L2SAs, AAlE
HOETRTARE LBl b3 28 Toh
5.

AG% G PHHIENED G TIE, HFERIZIA
HPHIZAE U350, HZEm ], Mahas,
M & R GRS DR MRS 4435, £AG
ICHG AR C25E, TR, A ENEE,
ged RED WD W B GerstmannfEBEREAE L 5.
IhoDOWRIZED, Geschwindid, FAENIEHE -
TETE O SFREIE R OMA AT S W B8R & LT
w3,

AT T, FH=FD [ ZAFRA A — D]
IZBEWTHAGHIRIE L2, 2OZ &3, Wi
ZHD [ AR A — V]| R EHEO [
ANFRA 2 = VEE] OxED B =FD [=A
FrA 2 — D8] LHHREASGD [~ ARRA X —
V] OxeD T M AT AR L FRE L 72
ZEERY. ZOZ X, TR E —
T 5.

—J, SROMETIE, #HREASD [ = A
A X — V] 1IZBWTIEAGH A ZIZIRIE L 7.
ZOZ L, MIHREASGD [~ AFRA X =V
] L =ED [ AR x — DERE] DXk
KO EWHREAGD [ AFRA 4 — VFE] &5
ZHD [~ A4 A=V oxttbohrAAc
AR/ TIRERART S Z L E2mT.

ZOZ Lid, MK 5 HC & AthE ORISR
MR TH O, WFEEH & PERHE ORI AE R
RCHAGE FEAGEIRIG T 2 BRI A {E 45 2 &
MTEBRENMART.

%7z, JerACCOMRGS %G8 7=, rACCIZIEE)IC
B % ACCIEBIfEIE & MIX N 50, Hillld, rACC
Z 2 Y PRBEFEICE T S PHNCERT 5 &
WELTWAEY, 7 —I12x4 5 KIS TrACCik
WML $ 22, 72, A ML —THEICEONTE
VIRIEARTY . X 51z, THIEE LMY 5 &
DWENH 5.



BRZEE 5724 7 ¥ 2 b & BEMRO— AFRIRUE - = ARRIISLE 2 U8 U 7= B0 B O NG B O HEIZ DN T 7

LA DFATIRTIE, 5B =FH O = AFRHETIR
WL ShoffeTiE, wBREaS0 [ZA
BrA # — D] TG L 72, SRR TS,
THITE W [ETEWY) X 4] TORGHES)
ThotlzDMELLELS.

V. UNEUTF=23>ADIERAICOVT
A0l 2 & EegaTESE,  FRIKEIIR S ALK C &
D, MBEIZETEIEFICEZ W Th 5. AFHERIC
JAHPHIC A U 72356, P22 Mg, Rk pa e,
P REREOREMRAMEREEAE ST 5. L
AGIZHRG 24 U756, FE5GEE, G ENiEE,
JedE: REDWHW B GerstmannEfERENE T 5.
L7z2 -7, SHof7ERiRIZ, 78X D
B NLE R EEROMAIRO I & & #FHE TS ¢
52812k, WO U 22 WOEBALIZEIRIIZ )
NE) T = g YETI ATRENEEZIRL T 5.

V. #&RE

BEE 4 258 —H O T2 7 €2 FO—A
R4 x =V E R L, Z L CEORBICHES B
BREE SO TS & BERD [ AFRA 4 =D
S H 52 UL 22 BERE O = AFRG
% BFERROFUZ IR > 7-iG L E U [ = AFRA
A=V CEL, BIETSIE=FHD [—A
FRA X — D3R | 28 & U C LG % 17 - 72
el 2 G O = AFRSRERF 5 2 & TRV
HRIHAREE (rACC) & /Efinl (AG) WEBEBA
HRVE U 72,
ZOMRIE, BHOEE 2T RO LT EZ D
B E & BB RO BIRO SO E N HIE B RR
FNCHRE 2B EL 0T REMEERTEE X
5.

X ®

1) Mulder T, Zijlstra S, Zijlstra W, Hochstenbach
J: The role imagery in learning a totally novel
movement. Exp Brain Res, 154: 211-217, 2004.

2) HdF a, AER BOO = ARG O

10)

11)

(GE BY 13 A IR 0] 2 IR G & 2 5 —#ERE
5 D — NFRMG & B 8 & D = AFrik{% &
D B2 B S fMRIFFE—. ALl SCHK
TR, 44: 1-14, 2020.

HeBy v, AR BRCES 2 T YA L
ERPWVICE S T EZ N &2 EEL 2
(3CEE ) 0D o 35 ) D AHGE LS DT — — AFRER
i & TR i IR BB R By O RGEIZBE %
fMRIfFZE —.  ACUE BRI e 2, 43:
13-22,2019.

Wy ¥, A A X —-TE=A
P4 x — 2 TOMEA 2 — VREE 728
B OMEEE) O st — @B 4 x — 03
EUNEY T =Y g VIZHOW A ORIRDN
THEIZOWTORGE —. AL SCBOR e
FOZE, 40: 55-68,2016.

talairach. org: Talairach Client - Version 2.4.3,
http://www.talairach.org/client.html (722 H :
20214:-10H15H)

Farrer C, Frith CD: Experiencing oneself vs
another person as being the cause of an action:
the neural correlates of the experience of agency.
Neuroimage, 15: 596-603. 2002.

Farrer C, Franck N, Georgieff N, Frith, CD,
Decety J, Jeannerod M: Modulating the
experience of agency: a positron emission
tomography study. Neuroimage, 18: 324-333,
2003.

Chambon V, Wenke D, Fleming SM, Prinz W,
Haggard P: An online neural substrate for sense
of agency. Cerebral Cortex, 23: 103-1037, 2013.
Geschwind N: Disconnexion syndromes in
animals and man. Brain, 88: 237-294, 1965.
Bush G, Luu P, Posne MI: Cognitive and
emotional influences in anterior cingulate cortex.
Trends in Cognitive Science, 4: 215-222, 2000.
Hill MR, Boorman ED, Fried I: Observational
learning computations in neurons of the human

anterior cingulate cortex. Nat Commun, 7:



12)

13)

14)

ACHRESCER A TEAC . 5 47 %5

12722, 2016.

Thakkar KN, Polli FE, Joseph RM, Tuch
DS, Hadjikhani N, Barton JJS, Manoach DS:
Response monitoring, repetitive behavior and
anterior cingulate abnormalities in autism
spectrum disorders (ASD) . Brain, 131 (pt9) :
2464-2478, 2008.

Wagner G, Koch K, Schachtzabel C, Reichenbach
JR, Sauer H, Schlosser RGM: Enhanced rostral
anterior cingulate cortex activation during
cognitive control is related to orbitofrontal
volume reduction in unipolar depression. J
Psychiatry and Neurosci, 33 (3) : 199-208,
2008.

Zhu L, Mathewson KE, Hsu M: Dissociable
neural representations of reinforcement and belief

prediction errors underlie strategic learning. Proc

Nati Acad Sci USA, 109(5): 1419-1424,2012.

2023



BRZEE 5724 7 ¥ 2 b & BEMRO— AFRIRUE - = ARRIISLE 2 U8 U 7= B0 B O NG B O HEIZ DN T 9

Differences in Brain Activity During Imitation Movements from the Perspective
of 1PPI and 3PPI when a Therapist and a Patient are Seated Next to Each Other:

The subject's '3ppi task' activates the left angular gyrus, while the other's '3ppi task' activates
the right angular gyrus

MAKINO Hitoshi and IKOMA Katsunori

Abstract: When performing rehabilitation for patients using motor imagery, there are two main modes: first-
person perspective imagery (1PPIL: Kinesthetic motor imagery) and third-person perspective imagery (3PPI:
Visual motor imagery). The purpose of this study is to determine the cortical representations in one’s own 1PPI
and 3PPI during motor imagery when engaging in toe movements in healthy people. Fifteen healthy subjects with
right-dominant legs participated in the study after signing consent forms. An fMRI scan of 1.5T was used to map
cortical representations associated with motor tasks of the right toes. In these tasks, subjects watched video clips
depicting one’s own 1PPI or 3PPI involving toe movements and were required to imitate the same actions. This
time, the patients assumed that the lower limb image of the therapist sitting next to them us was "someone else’s
1PPI task". Then, we prepared video clips of the patient’s own 1PPI and 3PPI. Furthermore, using someone else’s
1PPI imitation movement as a medium, we had patients imitate movements while looking at their own feet next to
the therapist and then had patients who imitate the images reflected in the mirror next to the therapist. As a result,
the patient’s own 3PPI task, when compared with their own 1PPI task, showed an increased activation in the left
angular gyrus and left rostral anterior cingulate cortex. In our previous study, someone else’s 3PPI task showed an
increased activation in the right angular gyrus. The results of this study, together with previous studies, show that
it is possible to selectively activate brain regions, such as the middle cerebral artery region, which is very common

in cerebral infarction, by changing the therapist's standing position and the patient's line of sight.

Keywords: fMRI, first-person perspective imagery (1PPI: Kinesthetic motor imagery), third-person perspective

imagery (3PPI: Visual motor imagery), Rostral Anterior Cingulate Cortex(rACC), Angular Gyrus






