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(TR L ES AL L, M 510006)
CRIFUME RS LI BE, BEET 210097) C BRI FF B ¥ BE, M 510005)

ST OB N X ATz 3 BZ e A TR B NG AR — BLAL T4 b o X n] RE S AN R Y 15
SR I o ARBIETE R U IR T3 . T L ER A R SR B DU RGBS £ 5 S AR B DU R A
AR SO L, ZORPAXTE Go/No go WY LHIWHE S5, [FImER T D RERE LRI BHAR, 5470 BRI
TSR GRS, ARG DS RS B0 o S5 R BN, A T T SRR AR | B 4 T | A R A G DX Y T 8,
VLTS B A B 0 18 SO DG TR B Rt s 9 K B RN TRI B8 4 2884 it 200 5 R 1 T
BT 12 B B2 B S PO T AR R S A A T SO O v T RS B 2w SR
B A U [T R AN AUz 3h B2 )= F R R B 2 T AMI ATz 3h B Z AR, A7 AT 8]
A AR X AW AE R UL, DU K sV i) s T8 SRR IR X5 63 D2 AH L sl VR i) J8vt iz sl IX 2 045

(9, DU SR i i S R T HL B 500

HEAAL shfEh, o5 R, BEBRMa RS

Bg42

] 4

T T LR A B S TS 015 AR, ek
g r R B R Tk AR, TR RIE ST
TEINT. | 38 SO A a) AN 145 — R A0 7 AR
#2(Landi, Mencl, Frost, Sandak, & Pugh, 2010; Price,
2012). KPR, AMT#RA BRHR B 51 57 1 5 BRAR %
ASFRTT I DXE AL o AT S 5 A B IEFE A
N, BRI SO T4 531 o T R 67 53 619,
TR 7 if 238 55 0 T o0 (Paulesu, Frith, &
Frackowiak, 1993), i [ Bl A3 /b [o] 218 SChn T
i[>(Patterson, Nestor, & Rogers, 2007), fi#5x MEG Fl
fMRI S5 0 AR AR B A&, AATRBL, ZEmisi T
M2 5 T i ik T, JF HAEPIRINn TAE 55
BT DA B (Liakakis, Nickel, & Seitz, 2011;
Poldrack et al., 1999), iff SN T AT 555 T 22 M6 T
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BT, V8N AT 55 7 22 T [l 35 SR X, 22
WA BIDIRERY TT /A de th, 220l BA4T XA T
[l ip s AR FR AT BE BR B SO A O, T ZE )
BA44/45 X HYAT 1] b F 05 s BRI A 5%
(Heim, Eickhoff, & Amunts, 2009; Liakakis et al.,
2011),

AT E IRV B F AR T X0y, B
B R R 24 1R MBI FE T = B, R e T SO
55 h, 51k T A E B I Ees e, 7B X 42 n)
AR, R | TOUM RO A R J2 SRR G i 7 XAh,
A1z 3l J 2 2 9 8005 (Kellenbach, Wijers, Hovius,
Mulder, J., & Mulder, G., 2002; Martin & Chao, 2001;
Pulvermiiller, 1999; Pulvermiiller, Harle, & Hummel,
2001) o H B 24 (embodied linguistics) W A A K,
MRS B ARG E I X 2S5, XK X
e T AR S, i, B A P4 1] 4 B e,
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T EB B 1 Bl i XL 2 B R, B B iX
AR, E R EGEIE SIX BaS 5. A
X — DA HT B SRR O I B i H B N
(Aziz-Zadeh & Damasio, 2008),

i X — g, FAMITSEF AT T RE AL,
RARVT i) v SCHLf A9 BB 8O0 AATTRTIAT 3l
i), BOCE AT N RO TE A R, E I B
W 4 I oK SE )3, O SR T B A A9 AH SN X
(Buccino et al., 2005; Desai, Binder, Conant, &
Seidenberg, 2010; Hauk, Johnsrude, & Pulvermiiller,
2004; Pulvermiiller, 1999; Pulvermiiller, Cook, &
Hauk, 2012; Raposo, Moss, Stamatakis, & Tyler,
2009; Rodriguez, McCabe, Nocera, & Reilly, 2012;
van Dam, Rueschemeyer, & Bekkering, 2010), %%
R, PR AR AR SR R BRI, T
TR S AR 132 20 il DX BTG (e 1 iR,
Pulvermiiller %5 A (2001)fz >k H ERP £ ARWF5EAT
A I T AR ALE . AT R B, A RIZERL S
FIRY I T3 8 AR T s D AT DX Y = T AR S A gl ]
T T BE RSP, i R ES S0 A S e B o T
JFH., BT Shia) 0 193z Sl ik X AP T % 5)
Y3z I i X B AR — B0 .

Hauk %5(2004)7E22®i ERP WFSE 09 ELAL |,
JHIMRI R, G258 . BRI A1 T R 3h
TS ) R P 20 Bl AT B, B T R A B
B Tis sl X, X 85E gk X 5 A Tz s
)3z Bl ik DX FEAR — 5, (H &, X T 18 ¥ 8 1l R Ui,
BRI AT 5 B 1 B A 8 AT 55 (Bl &) R TE S 3 1]
(anwg . PHE . IO B, ETEER SR E AL
35 R T8 30 2 1) 1 SRR AT 55 0TS 1Y i X AT AR
G ADL G o TR A T TR S 6] BRI Sl iRl i SO
AU A DX B, WA LU S T 2 B T A [
FA&R T B X (Pulvermiiller, Shtyrov, & Ilmoniemi,
2005), & F A SR X ZEdhif FIX, fEF
IR, BAS XA H [a] 3 22 67 T 400UE AL I LA TG
B FHR Bl (Petrides, Cadoret, & Mackey, 2005), 1]
A, Hauk 55 A\ 1 09 T8 20 in) AT BB AL 1 1 ¥4 3
YRR ERBE

Syl i SCHLAR Y H B SN I AR AR P TETEE
1) — A5 A B, 16T AT A Bl ie) (AN “grasp™, 40 HY
i SCRAE A BE 2 2 ik X35 2, i 4% g e (an
“grasp the interpretation”, BRR)AYTE XN T %A B4
i iz ) it X (Riischemeyer, Brass, & Friederici,
2007). MATTINR, Shia A& 42 SIEBE 1 R,

x1 FMERASENERSRIEEHMEXER

SR IZ B ik X (NNT)
H—AEH () L —

HR S i/ i rh [al TR /i i [ul iR Il G|
FHR N E i SRR
Tettamanti (2005) CIES -30/-2/56 —40/-58/4  —60/-34/32
Desai (2010) CIES —57/32/32 —49/-55/-1
Raposo (2009) CIES —44/-14/56
Hauk (2004) PR Zly ] ~38/-20/48 32/12/48
Pulvermiiller (2012) shia i —42/-6/48
Raposo (2009) 1] 36/—-14/46 —44/-36/44
Hauk (2011) A F ] —50/-8/50 —56/—66/6 —58/-18/22
VR B A 1 SCHEL AR
Tettamanti (2005) CIES -30/-2/56 —58/-62/4  —64/-32/28 —26/4/64
Raposo (2009) CIES —6/-26/68 6/-22/64
Hauk (2004) LRSS olhE] —22/-34/62 0/8/52
Pulvermiiller (2012) i i —44/0/50
Raposo (2009) A1) —6/-16/72
TR B VETE L7
Tettamanti (2005) GRS -30/-2/56 —60/-34/32 -52/10/16
Pulvermiiller (2012) iR i -50/20/16
PR sh Ve i A
Tettamanti (2005) AT -30/-2/56 —58/-62/0 —60/-34/32 -56/12/12

T R B AR SR ORI Sl VR 2 LA 55 B0 — A ik DX A {E i AR A
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fh g Shinl s Shial A SR & s, P2
ARG BNIN I E 3 . XAEE SR, U7 R 3
T SO i ) L B RS AN SRy IR T 87 B Bl 1] R A B
VERY 187 B8], B2, Lakoff Fl Johnson(1999)ik Ay,
4 il i & AR 8 B AR 28 50 v R 1Y o il
i ) SRR A 2332 BITEBE 52 e, 0 3%
P BB E RO . R, A ZE N T B AR
AR gin) i O B B 0N . Bk, B2
fERARTRIERD . BT 0y shinliE R, %550
T SCPR e Y EL B AR o

HAT, ohial B 815 BT R 2 R EE
VU7 FRESCFE AR, A OCDLE Zhin) i B B i X
PRAF I FE R 22 U o DU [R) T 95 15 458 P9 J7 SCF,
e an e s Bpon) & R Y, EEE - EA
B TR, — R SR
JE 55 3L ] 20 B A9 (Wu, Ho, & Chen, 2012), L FHAY
FRSGRT, TSR o lan, « F 5% AT DASRIR T8
IR, XL 55 AT LA B R R L& ( Hsiao,
Shillcock & Lavidor, 2007), i, fli% & LATLE
AT LA RIORT, AResRIH B GR0Y

Wit FET A2(2011) 358 F — 2L B gy ], IR E
1ok =28 —KEAW K T HMT-EB3)iE (hand
verb, HV), WIf@”, “Po. “fi>; 52K N T H,
{E 55 8 358 sl /E 1) 3l1iF] (tool verb but emphasized
hand, TVH), e, <497, <427 5 =R T
H. #3117 (tool verb and emphasized tool, TVT), Ul
“HI L <gpr L <A BE5E L Go/No go Y75 IE H
Wi 55, X PHF-& shim) fackg S g o 252 WoR, — AP
SR YOS TN FTZE S, PASZEMTIT 7N
JFH, TR REEMEY) T BT 8hiE(TVH) S [
fyiz Bl DX S o B . RATTIAK, g i
Go/No go FTE & HIKHTE: 55 AT BEXTIE SUAT: 5518 U M
R A BHP- & shinl R B RS 00, B4 nl ge
HATIEE N T Ptk DORSSSlialiE SO 5 8
BB X ORI A FE A RIHE  (EAN ] A IA R R,
XITHTFE TG T DS Bl H B i SCHLR 0 e

WS EDOE PO RIE S, R eES
DU B A) VR 45, 40 21 52 25 4 1 3298 45 #4 55 (Liu,
Li, Shu, Zhang, & Chen, 2010), X %6528 ()4 pk 45
FRAIE T R TE X iE e, T30k, BUBR S5
B, WRTE 0 TR B R e A S — R,
NES 5y 52 BN SRS S5 N Tk B A9 52 e (AR AR,
1983), MifikEfe 7B F M Tt B2 8 it
WIEVEANY, FRATESE T AT B BGE, BT

() SC G A ) BN g i e AR A
%o JFH, MU REE S5 90iE 0 S in) i) 21 25 #2540,
T4 4 2R P B AHI (Zhang, Yang, Gu, & Ji, 2013)., /&%
155 (L fif B 19 1 285 1) o T A7 A < By — B0, 24
SRR AR B By, B SORGE B N
Af, WK SR R . B U IH R R R (R
T AR B B3O R, AR, BRI,
2011) H EELARBUE A 1V 248 8 S VR I U il i,
BT KBk, TR CERER. <JE
JFIRZ . “mia s F% . RIS ES LW
B, X SV B Y iR T RE S AR 2 1Y
HERR, MBS ENA S, W R E
TRV (M A, 2011 B4, BRFFELEA FH. I
TR S A sh VR DOE D RE B, JEA
77 A X IO R A2 B i X TE S WE 7 AR 5T 3k A
AT mES L R A R AR S A B O R
FERRERE, RO ShiR) i SCH R Y BB RN . —
D51, AT LABR X AR A 22 R SR,
Jy— 7, W LATE S sl it o i Al b, g — 2
e B DUE )1 SCPR AR I B B O S, RN B
PR B S A R P A .

2 H
2.1 #ik

13 2 BRfE R R, Hh Bk 8 A, &k
5 N, AT 23 & 26 B2, FRLER 245
(£0.92)% . BHAHEIR I S IEH, WA St 2805
5o SCIRTTUATT, WIS A4 R 0] 46 gl 3k
AfE B2, Bkl A R, BAOR R A
SPGB L o IR LB AR A TG R, E iz
Frde S, YO AR T4, AR LRSS
PO TSR, BIA T —E R
22 EImrsl

M CEARDUERI B ) (BT 45 ED154H, 55 5 M)
VeI & A ShVE R IE 181 4, MR e & b
TSR, ERIESY N 5 RhZEEL, S50 TEAT M
Al WERAT MBI . DA AT i . R T
Shrshin), VAN EA W RAAR Sh VR il 4247 3
T SEYRHT, W 10 A s AT, PR )
HBPEFELUT R (DB EA~S DR,
V=ANHNE S S, A MR S=nE s ) i
YIS S0, W), QUBUEMIELE(~5 NEX,
1=RG A BT & e S=RUE PS8l
YEARIE M), (3) s 2 b S SR SIE, J2 S 1ARHf
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A B BIAE, 5% AR AE S PERR BE(1~5
Y, 1=AHE BGE R IR S ES SRR 55
AHERZR  S=ahVE I 02 th B AR i 1)

2ot VR, FRASEEFP 2 B 0E 5 AR O AR B
(S-S AHDCRRE, M Bk 55 A I J A4 G2 Bl B R AN R
FRCTE (AN ZARAEE )R & Z2 B AR S A 1 2l i) B
T2 R, 58] 150 PalE, {FENIES
YRR ShAE AR SRR E A& 1 BifoR . S3 4k, I
T 50 HT WoR, 5 FE AR B T2 5,
F(1, 5)=2.718, p>0.05; BRAME shE RGN, T,
JEVS | TR ER AN 1 A A LR IR RO W
%5, F(1, 4)=4.316, p>0.05,
23 XWIERF

KA H R AN LI T, A AR N A
YERGE, 430 5 UK FRshfEsan . IR sk
BB TR & shVE RGE | TS sh VR s % sh
PRGBS 30 4> fd TP FR O BEATL A0 IR 222 2000 35,
DA P~ 1 ) 35 et B A v 8 DI P 5 o SR
PR rp e, AR AR B A L DO O R,
JEHZER Go/No go 5 SLHIWITSS; X5 k&
A2 Y s B RS, s 4 o [ R L
Pk, X AN B ORI T AT B TR R AT S
T, FFp5 1k B A 7 A2 (van Dam et al., 2010).
Tk, LB AR LG P R SR Z KO B I 45
154, 35 11 R # # #°, BRPERER 3
W F S i, AR N, A B A AR
MRS, FHE TR SN . 55 808 B 7E bR 4%
SEIEFAE R 2000 ms, ZJ5F, FRmte i gles, &
BRI E] A 2000 ms. 49 A7E 2000 ms P24 S I,
BOESCE AT S h e B IE G, T A i o A
TR E ) D e Y N 161 Sl R S 1o 5 2
trail AIRFIA] R 4000ms. PGP OYBEHLINF )5 — 4
P IR AT 5o

TR ST (1-5)

2.4 fMRI ERES S

FIFHAEETVE /A Al HY 3-Tesla MR FRA5 4
ik % 3y T o SR FR R 32 (R0 1T BUASF 91 (echo
planar Imaging, EPD#FTINHEMG R, Hd, TR
=2000 ms, TE=30 ms, FA =90°, 30 )2, 28 4 mm,
FOV=240x240 mm, 3R4E 7205, 360 4> TR, L5
Frah, SR GOASE TR S TR, PREET
i, MR, PP, AN 20 AT H A R 1
A8 . ORI, e AL A
149~ T 5 WL 3 A0 2 00 o ) RO PR AR

fMRI Z5CH0 1) Ak 2 A 455 71 b B AN S8 153 A G A4~
Wy, 7E MATLAB 7.6 “F-& b, RFT ] XLk
##(general linear model)fi) SPMS8 T. HLAH X} fMRI
BT A, e, MR IMRI B
PEATEF R IE AL S OE, AHERR L3R F 1
mm. KT 1°0M80k. A5, B IERNER
HATARELL, SR SPM [ 47 By EPT AR, 1H—1k 5]
FRUERY MNI (montreal neurological institute) R 4%,
JFLA 3 mm x 3 mm x 3 mm K/PAIRERFE R, R
Ja A4 S Smm 1 = R R B T
PABEARZS ], BRI 4G 1-level Fl 2-level
PR 1-level ZEBIRIGEE 7 Fhactt, ol
HL 1, Bk 2. T SR s
FAR & & shinl . g ghinl . AL A iR
S NSk Bl IE 7= AR 1) 6 A3k Bl pREUVE Sy —F 554
AR AHAKEE AT 704 . R ) S e v
TS S A Dl BT A S5 A5 R 1) 22 Il I R T
M., 1E 2-level /K3 E, /1% Flexible factorial
Beit, 78 1-level fUFERN A ZHARL, 2-level
K ERS BRI AIER AR, R — A,
JE TR AR, R 7 Mhacgesct, BTt
WA, BAETHE, (] SPM K //E ANOVA
S3 BT R B B AT 55 Z [t ke g, ISR

i B THfahfE
2 IS s

Hap & sk

1 i e

,a‘f-;'::'.":‘-: ::::-:-nw..ﬂ

Tt niif B i

FIRR 22 3 sh i

T FE Bl i il Sl (DA

BT BT S AR SR AR ST
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AlphaSim #1E, $AZEKF p<0.001, HIEZEH K
T 39 A DX R SR T R X

J T ¥R go/mo-go fEFSA G R, KHF
B TEIHR L A RTINS Bl A R PR AR A 55 TR 1Y
LRI 25 H AR RS G X . T EliE 5
basel 3 (Bl hand>basel), 15 2Bk T30 shVE ik
) T T T DX DA B BB S AR i 5 R AT S N 2
S DEshENIE S base2 HA(HD mouth>base2),
5 31 PR A 11358 S B0 B B0 I X DL R 13 Bl
YERGE 5L 522 5 . (hand>basel)>(mouth>
base2)iH i T ghin 5B AT 5 Z A aY 2= 5, 15 3 3
fift -0 S VR B AR T PR AR 1 R A O R
SRS G DX, T SR B A ) T A sl AR
JEAA LS (B hand> face & feet), £5 % HRfiE T4
SR J A X T T F RN A S0 4 B R S
i [X., f#i /] MarsBar 0.43 (f£ Matlab2010 -4 iz

A7 1 i 8505 14893 B hittp://marsbar.sourceforge.

net/)IRFF I ITE . 5, FBRCTER AR T B sl AR
BB YRR SO K X hand>mouth, #R 55 F#AH
X T TET 08 R A P R S 00 i X S, B hand>
mouth masked by hand>face & feet, FxZ15 2| FH
SIAE RGBT IR ) G TG PR o 4 B TR A ) JEL i
FTJ5 %, ARAS 0 F A0 3l R R B A %) S0 A
X o FIR Ao ShAE B TE A AT 55 U0 ki 1X 4 591 5

T LB S SN R B AN H A, A58 D A B
VB BB T (R S T DX, 8 B 3 1 g DX A 2
3380 9 & B IE BB SCRRAR B Ik X BT
B FIEL L AT 5 S BT[R5 TR W] 402 2000 ms,
)G S PR (] () Bt e AT RE LA AR R . PRI, FRATD
FT 4 hah e s CBARAT 45 1l i e, TRt
i F§ MarsBar $l1HX T 4 Fpah A sl s vE AR 04 N 3K
G EMR, B #E— A B (H, #E1T ROI 4347 .

3 4%

ANOVA i 3R R I, Vel ih SCHEA L
Ti% ) ki X = B A 72 SR P L 2 AL i P 8]
BTN A Y1) o 115 o 1 oAl s Oy T SRR 7
1% o IMRI 4 s, BOE BRAR i Tt R v s 80 1
PR PR 2 g G 3, e, FE6 . AR A B
Y BB DX 80 AT e B ) T /e, LR i
MY HTIE 3l K )2, BT 200 -3 i B e 2 . RS
R SR BT 3RO B ], T R Y B
(pars opercularis) fl = ff & (pars triangularis,
BA44/45), el BA22 DX A3 Lm0 30 1 s (L
< 2), BRI At-25 i SBA K2 S

P s FR AR AT 55 Z (B0 Ledse, S (R Bl is 3 AT
5T, S0 MR PREERERAA £y, FERNE
Fert . TR Fg (LR 3), FESIE GE R AT

x2 HERBERHERXRAESOMME)

W i X BA Wit MNT A Rt

X y z F A

Inferior Occipital Lobe 18 931 45 -78 -6 32.93
33 81 -12 28.35

Lingual Gyrus 17 1182 -18 -93 -6 50.85
Precuneus 7 473 -9 72 42 31.52
9 —66 42 31.52

Inferior Parietal Lobe 40 1952 —45 54 51 35.01
—42 —45 57 27.16

51 —42 39 34.94

42 —54 57 34.93

Postcentral Gyrus 2 1876 =57 -30 45 30.88
Precentral Gyrus 44 628 54 12 9 20.97
Insula 42 3 3 18.03
Cingulate — 665 0 -30 27 30.55
0 =27 45 20.33

Middle Frontal Gyrus 8 447 -33 24 45 22.22
Precentral Gyrus 4 49 —48 0 54 16.98
Middle Frontal Gyrus =51 3 45 10.42
Infeirior Temporal Gyrus 20 166 =57 =27 -24 15.94
Middle Temporal Gyrus -54 -39 -15 14.01
Fusiform Gyrus 37 39 -39 —45 -24 15.15




1192 L B 2, # 45 %
%3 FEB. EES. DERFNHIED 0 1E R E R R AR X
N B A M NI 445 BRI R
X y z t{H
hand>mouth
Inferior Parietal Lobe 40 -39 —48 42 9.64
54 —42 39 8.45
Precuneus 19 -30 =75 42 5.06
Cingulate Gyrus — 0 -30 30 8.84
hand>face & feet
Inferior Parietal Lobe 40 60 —45 39 8.19
42 =51 54 7.90
—48 -54 45 7.98
Postcentral Gyrus 2 =57 =30 45 7.84
Precentral Gyrus 44 54 12 9 6.10
Middle Frontal Gyrus 9 30 33 30 5.46
Inferior Temporal Gyrus 20 =57 =27 -24 5.53
face>mouth
Inferior Parietal Lobe 40 -36 -48 39 7.72
Precuneus 7 -3 =72 51 5.45
Superior Frontal Gyrus 8 33 24 54 4.66
Middle Frontal Gyrus 6 21 18 60 4.33
Inferior Temporal Gyrus 20 54 -54 15 5.67
face>hand & feet
Precentral Gyrus 6 =51 3 45 4.45
Inferior Temporal Gyrus 18 48 =78 -6 5.72
Inferior Occipital Gyrus 18 36 -84 -12 5.68
Lingual Gyrus 17 -18 -93 -6 6.22
mouth>hand
Lingual Gyrus 17 -18 -93 -6 12.22
Middle Frontal Gyrus 6 -18 0 42 3.81
Inferior Frontal Gyrus 46 =51 42 6 4.23
47 =51 48 -6 4.20
Middle Temporal Gyrus 22 -60 -12 -15 3.75
mouth>face & feet
Middle Occipital Gyrus — 27 -93 -6 8.81
Inferior Occipital Gyrus — -39 -90 -9 7.50
Middle Occipital Gyrus 19 30 -99 9 6.46
feet>mouth
Superior Parietal Lobe 7 27 -69 51 5.72
Inferior Temporal Gyrus 20 54 =51 -15 5.70
Superior Frontal Gyrus 8 36 24 54 5.06
Middle Frontal Gyrus 6 -24 -6 45 4.04
feet>hand & face
Middle Occipital Gyrus 19 =27 -96 9 7.84
Lingual Gyrus 17 -15 -93 -6 7.55
Fusiform Gyrus 37 -39 —45 -24 4.50
Precentral Gyrus 6 —42 -6 42 4.20




11 TIN5 DU AR S T SO 350G i X e L B . 3k A fMRI B IESE 1193

55 TCT G DX B4 A A RN A T0CR /N, t=9.64,
p<0.001; i I (1% 8 176 ¥ Bl b 3k, A 468 22 M 45
Hhinl, Iz B B 2 — LA AR A A, JLP s T
FEAFG R L, AU R A LRSS [l ) J5 5 R = A
BB, AR A A A R DX, i [l e g ]
HBAT G SHE SRS s BT S A L, A
MR MRS o 1R SR U PR AT 55 T
115 i DX U] B v 7R B A T £=8.81, p<0.001; ZE
B B S R A T AN TS Bh K2, DL T R
BA45 XHl BA47 X [1IE P9I K2 )2 (VLPFC)
AT G SHE SRR ERAT S A, DA
T SR BRSO 5 R TOU A S 25 0 o TR R S
SO BT I X AL, 5 0 s PR AR AT 55
AT EE, IO e, ER I TG R B F1 i
HORUL, 1R E S F 5 R0E A g, BRitrt 2
A, FEET rb [l J R ) T MU RTZ 20 5 2 R SR
B A G . B RE 5 T30 OB F e, Bk
B F [0l 22 Ab, A & v s 358 B i S 30 2
I

T30 IV B 0 Y i X 32 A v e U £
TR /N 53, 22 LT A, AT ]S S (pars
opercularis/BA46)5 H JL i [l (Y HE 5 il X, Hr o j5
Ml(BA2), VLKA T Az 3l K )2 i % el
(BAS/)FIZEMIER T 15l (WL 2), AR Sl uig o HL gt
T M DX TP A S B T /N, DL R A e ]
Je R SMITT 2 30 K2 (WL 3). R S s
AU M DX A0 A AE 22T /N, ZE AR, 5
SMNFTiE 3 2 JZRTES(BAS) . & L [W A4 b Bl 535,

RosG/IPL

K2 TR fF pla i SO i X
(REDER @, R I TR

XU, 2200 [0 A 45 R B 8 AR 3, ZE A T
] i [l A D TR LR 4), 250k
B SR B A R DX 5 A A AR U AR
) [, 22 v [ 5 5 0 s B i 2, AEMA T
5] 5 T (BA46)Fl BA4T X AR T [0l i) /b i X 38 1 4
VIO, 0 038 R T ] D Y R 280 B
(WL 5).

P03 AR Sl A B v SRR R X
(REER A, RE LT

x=24

SFG/MEG
My

P4 TR SR R TR SRR i X
(REDRR 6, REILHE TR

4 e

WS UL, FRATRIRTS L TR, ik, H
T A AR Sl AR B G, R il DX 3 A TR AL
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Bl s A & sl A it SCHR A R X
(RERER G, RE T RR)

JUE 7/ L8 Ny 178 o D T N Y1 15 L o
R AT B A I O o 4 R SIE BGE T
SCHEAT 55 BTG T PR [R] B e IR . TR
L e Iy L L L S P
W22 5T FHNMEBOERES, FEE£225
T HER R s AR O PR AR AT 55 o THER R R S A
TR AN ik DA AR K DN, PR 55 T TRt A1
B 4375 a0 e T EBA CE RE 2 (8] DU 2 Bl B
T ORI 5 | JES ) A5 I R TOT I b 28 R G ) R S
1l UL Sl B i T SRR AR A AR EL B RN .
4.1 FERFABIERENERB IR X R E A SN
T R0 AR B A B T SO g 3 P S
WA I e J2 JE B R TR /i, Ak 5 (6], s Bl
K2, @Rl g, BEEreE, DUAGER: A AT
T SCPRAiRE A ik LIRS 2R AT 0 BT, DA AT DA
PR D AR . T S RGh O R . B
R, LG T8 L R H ] 22 A 5 A M o
TR T A M B2 )2 (dorsomedial prefrontal cortex,
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L 1)o MATRA I, F-HEAH IS TS B A - (e
Ja FR AT ST Iz 2 K J2 R A i A Yeif Bl (Hauk et
al., 2004; Hauk & Pulvermiiller, 2011), {HJ&, Hauk
SN, WA kBT 3R 5 R pY T 3%
T o BHE 52 L TF-ER S VE 1Y A= AT 55 (semantic
generation task)Af, BT XA [0, & e, & F
1B = A2 Ah, AN TH /N R A T80T 7N,
2> H P45 (Esopenko et al., 2012), #i 7 WT B4~
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eIl 5T ER A A SGE A L, BER E T 2
WS T ORI T5E_L /)N i R e [ T AR A2 3l B
)25 o Hauk 58 N WF 500 4 B0, AR 2 im] oG 2 il
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Mo IR, BIER SR BE BRAR 5 | S T AH 0 2ot
ia B XA IE 2, B RIS S AR BB TR SRR
B2/ TR = g g A
42 HEBMOMEXEHNEREEBRMXEER

S

1E Hauk %5 ANMBFSErD, EHFsh 4R € AT 55 F
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Abstract

There is mixed evidence concerning the processing of word meaning. Early research into language assumed
that word meaning was processed in the left temporal lobe. However, more recent research suggests that words
are processed by distributed neuronal assemblies.

This fMRI study explores embodied semantic processing and semantic system of Chinese action idioms. In
the study, thirteen participants were asked to read one hundred and twenty four-character Chinese idioms, which
are related to hand, face, mouth and feet action. Next, the participants were asked to judge whether the idiom’s
meaning was related to mouth pronunciation. Functional brain imaging was conducted on a Siemens 3.0T
scanner while participants performed Go/No go semantic judgment tasks. Imaging data were processed by spm8
software. Multi-comparison tests were conducted between the scores of the semantic comprehension task under
four conditions (hand idioms, face idioms, mouth idioms and feet idioms). The activation was corrected by
AlphaSim at the threshold of p<0.001 and cluster size > 39. The brain systems which are engaged in the
processing of action idioms related to body parts were tested and Marsbar software was used to create images of
the relevant areas of the cortex.

The result showed: (1) when comparing activations for face and mouth idioms with activations for hand and
feet idioms, more activations were observed for face and mouth idioms in the bilateral parietal lobe, precentral
gyrus, postcentral gyrus, the dorsal premotor of the middle frontal gyrus and superior frontal gyrus, and inferior

temporal gyrus; hand idioms caused more activation in the posterior of inferior parietal lobe bilaterally, inferior
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frontal gyrus in anterior part of premotor cortex, and middle frontal gyrus and in the dorsal of the premotor cortex;
more activations were observed for feet idioms compared to hand idioms in dorsal along the midline and superior
parietal lobe. (2) There were more activations for face and mouth idioms in the bilateral occipital lobe, the left
dorsal premotor of the middle frontal gyrus and superior frontal gyrus, the pars triangularis in the inferior frontal
gyrus and BA47, and in the left lingual gyrus when compared to hand and feet idioms. Superior frontal and
middle frontal region of BAS are activated to a greater extent for face idioms as opposed to mouth idioms.
Mouth idioms specifically activated the left Broca and BA47. (3) Chinese action idioms activated prefrontal
cortex, parietal lobe, occipital lobe and temporal lobe. But some differences were observed in activation between
these regions. More activation was observed in parietal lobe for hand and feet idioms than face and mouth
idioms. Face and mouth idioms were found to generate more activation in the occipital cortex than hand and feet
idioms. This finding confirmed that the prefrontal-parietal-temporal network is the constitution of semantic
system.

The embodied semantics theory, states that verb meaning is represented in the cortex within the same
sensory motor circuitry which executes the action. The cortex activation induced by Chinese action idioms in
frontal-parietal lobe engaged action execution, and this pattern is consistent with the hypothesis of embodied
semantics comprehension theory which indicates that semantic representation on imageable verbs is correlated
with the somatotopic activation of motor and premotor cortex. The results demonstrate that semantic

comprehension of Chinese action idioms is affected by our experience.

Key words embodied cognition; Chinese action idioms; semantic processing; mirror-neuron system



