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Fig. 1 The neural circuit of sensory-motor system’s
involvement in action metaphor comprehension
E1 BR-EHRFSS5IMERMIBENREING
PrG: " e fi[al; SPL: T _E/hif;  IPL: T0 R /N STS: 3 B
MTG: FiH [l

B 7K E SRR R BT FL LA, A
Bt FNREIBEE T, MARERERESS T
5 SR IR RN T AR . A E T AR R S
T, N TR SCP R TR R, KN T A
(tectum) FA7 5 figh LR 7 PR A K I IR AR IR IR =

RO 5 RN U A B A G PR T A 14 e e 7 S8
5 rh At BEIOE K PR R A S =Y R R
A IR ) RS B, ORI B4k 5 I R b
2, FEAFEHER R JZ SMl (the lateral orbitofrontal
cortex). Al & % (frontal operculum). HJ M &
(anterior insula) % [X 3 2 B F WUEY. LR KIS
FIEREMT B T 25 R — 5, FULEH 1 BEE i R A A
—ERREE ARG - BRI RGNS .

DL b I ek 22 S2AR 2 1 R IR AR B R I 2 . - i
HIXFSE TGS, BRibz s, R 2
T ¥4 (transcranial magnetic stimulation, TMS)#ff 5t
iz A 75 & HL A2 (motor evoked potentials, MEP)H]
WM&, HRES BRI 3] K =2 5 R B 0 0S
FEEE. Y EBOER, EahF kB E, B
RIS BN 5 K HLAL A& 7E 45 78 AT 55 h il &3z 3 X dg 2
BZ5MAMFBL. Cacciari %P4 #A 28 5 R
HEEA RBIF A, A, JiEA. ERE3)
), LERESHIRA), JHERAE RIS R EER
ki 2632 B B2 2 (M) 25 T 5 ik rh T™MS i3, R
sk TSR O HER LS e & /UL E 30155 &
B, Z5FRIN, BT A A8 Bl K 2 0 T B A
=, BIEEEERE A RIS BRI IS Bl R R S AR
FER R, RSN IR AR T B R AR )
VETE Uy, P U T - B3 KRG
T SCRAEAE Fahgy &) PR A RE rh i 7 R A .

SR, B A SR 5 ROC T Ram i T 5 —
JE T BRI - IBEN REN S, DL PR R A
MY FIEREERALER, BREAR—NER.
unn, AR R I A (] 5 SR R e ) R T )
I, K HITE 3l XRIE 3 X 0S5 50 A 2 3 2%
SR, H AT T A T ) A N ORI T ORI AT
B3 K WA R R s, TE R A SR
BRI, & B 7T 45 R — B0 5L R AT R SL R
R IAE S MEEAE . N7 A SEER A R
ANFESESE, BN, >JTEERE FEERMR 2 M TR
W, HETEAFEREEL, ARSI T
H Rk, FrLA eI, A S hEEN
SEEARE, 15 tH B S5 1R ] BE AT LU ORI B i 7
IEE IR A —FC. PR, e g By 5 o) 1 2 ik
FSEEO AR B AR, & WG L 1B PR ix
R R R AR T 5 T8 s R HIRE .

42 RR-EHAFSS5RWIERAFE#HIZ

RITIEK - 1230 R G5 2 5 B BRI B2 11 I 1]
HERE AT DA Bt 2l AR A0 R By, 82



<330 EMUFSEYYIRHER

Prog. Biochem. Biophys. 2018; 45 (3)

252 B AMPR R R . AH G 0 i FEURIE FOAR 9 SE S
K A B 28 K AJE 78 VR AR TR, AT A N BAR
Pk,

BT FUEE T AR B - 12 B AS 1 B,
¥ N400 B4 5 P600 Ji 73 1E R Tt IS 1] 3F 75 1) 25
BHELRM. H, WHH N400 & — A 6 & )
B, BRI 400 ms Ji5 7E A O X 5 T0X IA F g
B, X8 G 38 SR IZIEIE B2 ) 3R XERE
FE AR UK, TERRME I )R 5 AR B
N400 F S 8] T 11X ] 45 0 HL A - il 2 4 B AR b
RRE. AL, e ZHESE B HNE CGRIEY T 2
BN A 2 EE, N400 5 A FRBSE B
A WA RIS, P600 i 43 W E AR B A) T B AR
TREAHEZIEBXFEEMBIES B L O
Schmidt-Snoek %5 I HIF 57 M AS [F] 455 25 (1) Bo gy 1X —
FARE A, A ERP $ AR HUECAS #4028 (112 B 5
ARG 5 W SRS BRmd N LR SR, SEIR g BR B
7E N400 5 P600 FIBT [ & 1, 1z s Zs 5 Wy s
AR P BRI 22 57, TEIS BB Fa i A1)
(I TR e, AT K 2 ) s 3505 5 P F AR Ak
1) N400 5 P600 U {F K T Wr oo A5 A5 e mgi ), BV IR
ST e R g AR SRR e R AE AR 22 T PR A
B Ak, — M CNIERGE - 323075 TH I SCTE I
I 200 ms A2 A7k REIEIE S, (HAZHFFL 45 SRR
Reungy ) FR AR 2545 SR AE 350~650 ms 8] & 113
ITMTE®E, FrT R - B3 R5% 25
I P SR AR ) e R A 2 Bk BT

B KBTI T R U7 AL ka T, I ERP 5%
Rt — LI UEENTE - A)FBIMA BN, 23 18] 5 A B
W A PR LT R B 2 —, il <R
PR b7, SR OXRRE TR, “RUR” X R
“br, I O RV, X R AT S
e FLAZR 1) 7 A0 B, A4S AT AT DA B A A 56
SRS 4l G R ERAE . AT SCHEE] ACE yusn]
DAL FH Sk 36 0E 2 |) 77 457 B iy (e o BR B s, 1T A
ERP A AJ DL 47 AR &R B AR B 1 5 R S &
(77 T — BT, KRR T 5 31 DRI A 2 1) Ja8 1 1)
SER S 8. 7E Bardolph A Coulson™ fF#fF 78, #
AT bR 5 A % 1 = T SR 3L & 5 A A
R R AR, T EER A B RE M
B LR, BSERCTER EER R RIEE, 5
R S 1) EEG. WF R4S Rk, W5
Ji A SR IR L4, 7E 200~300 ms, shfE5
T SO — B S A b — B4 1 B8 5 K IE ) ERP

P, AEXS TS T A R il R AR, XA
— BN BLAE 4% 35 BB 500 ms Ja . X T
SCAA] RS — SRR, T RESCE T SRR 55 R
I Kz 30 B J= s R O, X5 MAERT SO s —
B BRSO B AR 5 EOIN RN 0 5185 R 4t
VENFER. TR T gy 44 18] A B 0 — Bk onz,
ATREUCH] T R B AR S e i MR A I AR, X
ol D0 R YR T DAAE AT S S, PRI g,
Wil SOOI AR p Sege b, T I ERPOE R 2>
MURBL, IXLETE F AR B A S T8 I HE A B
Rk, BT A5 R R EE— 2B UE SC AT Tl A8
I gy B g o 2 SO 328 B AR ADLAN S bR BRI
111 7 32 1) 1 5 PR SRS M )

5 RR-EHRFSSRMIEMAIIEILEM

RIS R 5K - 123 RGBSR 5 12
B, R PR 3 18] SR B AT AR 23 Dy 4 8007,
F—RKUANAIME RG SN - B3 RG7E 25
5, BTSRRI, EREF LR
xW, i, 23, HEREREESRGHSS T
TS B, R R e s B SRR
(disembodied) 5 SAEAT AL 45 RAAATF . 55— IS
FU A “5m L BN 2R 18 (strong embodiment),
M-S RA S KW - B3 RGRE T KM E—
KRG, B - BE XN TS RIER B/
I, SR AT FE R I T R AR AE S T RS
FEHE L%, Rt “sRE BAE” BB AR
TR 7 i 1 B - 32 Bl B G LA LA A 09
B R AR IR R &N A B iR (secondary
embodiment), A UGB Z2IEEESMAMN, ME
RGMAL TR - 123 RGH X5 B - 12315 B
AEZEKRM. (HXF TR ZRMS R G X 75
RIBERIIIRZ B T a5, KON Z A R A S
BAGMEE — e BE L9 EiE UE BN A A,
VUM 5 BB SUE g R A &, 2R
I\ it (weak embodiment), A H AR MR
FEG 2 B 5 HE B 18 (embodied abstraction)” . iX
PO R RS R AE HA RS 1830, 1
RS BRI Y, X E(E BB A B B3k
WECHOE ), MR BNEE . MR, A%
FE ARG BRI F . Flan, 7822 G
RO, AAS 2 14 B () M2 PR s ) SR A A e 1
5 E A RO AT (HER RIER N, BT
W - BH RGNS SR A SEE. 1EW



2018; 45 (3)

MEEI, & BR-EHRRSSRWMIBBRAIANBZAE *33]e

R SCH)ESS, O - B3 RS 5 R R L
A RPN, RPURZ RN, il 5 e
FIRE R BORR LB R BE MG 255, BaEiZ )
AR AN S RO RV A, 17 2 52 T8 5 B A SR
RGN, X LEAFAE A I R e B A B A S A
S AR BT RS AL

5 B B 4R BUX Fh 55 H B A RS B B AR RE 28
N, PR R - 123 R G0 R AR 0 %
R, WHEFEERW - B3 RG0S T 255 11
& 2 ) B 1) B SR ) B . 3T 4R SR, Slepian b
Ambady™ IR 7T g T BRI S A AL R e P e
(simulated sensorimotor metaphor, SSM). ZFEIEIA
iR SR Ra, AL IZ B AN S SRS A
RIS R ST 45 I Wt S F) T ok A 8 B 2 ST i R
o, AH[R WA RN M O RRAE, R YIS )
RS BN TS M AR — &7, (2
THES N BEREO% . Slepian A1 Ambady ™ i1 T SZ
BoRIIERX — BT, fESEIGrh, BFFUE R
W5 W7 fCEE” A RRH R, JF
Iy R RUUER)” A AR R DT E
7 A, REEERZHBEHBNESR. 4Rk
B, k- prE” ARt “BIE - piE” A
IRV NIRRT 5, “IAE - YU AN
W BEIABEE, HEr BB SIHAEER
FAIRI . 145 B0 B > 45338 R R g ] DA S5O i
PIT el B e R AR, R BN B S Sk S i ik 42
WM H8E, Wit — P R Mg
K. IR AT X M F) AR 22 7 SR R 6 AR 5 ) L
PRSRAE. B0 Ia Zh LA R ) BRI BE 1R I HbHE Il Fa gy
Un o] 5 B A A I L 12 S A B0 i S, F
BN S E MRS EN. Bz st
FUESE TR RIS mEs R, AR KGR, B
VR IR 22 100 T e B i P 27 = e 14 3 U1 5 i) ) 2%
R, ABEAHIOUR X LLAEI, 36 7 2 I FIRE.

gi bRk, B i) R AR — AN R R S
1, 1E— R LW R, B35 2 HRESE R
RS, R - 38 B 2R G AE e e BR A A m L A e
SAHGENEREOE, BoE AR PR RIN.
Ab, R - I8 B4 ) I I A 2 o ok 52 B I e B
fEfsem. SutER, BB RHESIER
G5, JERENE S MR, 48k
W R SER IR, A SOR Bl 5 G - 18
ARG, SHAGHRREEWE 2 Pros.

Fig. 2 The process of metaphor cognition
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Abstract
concepts, and the sensory-motor system is tightly related to the language system. Metaphors, which convey

In recent years, it has been proposed that sensory-motor experiences are often used to access concrete

abstract concepts via concrete concepts, are common rhetoric in daily life. Exploring the role of the sensory-motor
system in metaphor comprehension will lead to an improved understanding of the form and process of abstract
concepts, and further elucidate the relationship between the sensory-motor system and the language system. In this
paper, we summarize the experimental paradigm, cognitive features of sensory-motor metaphor comprehension,
the mechanism of brain regions involved in sensory channels, action control and action performance during
metaphor processing. We propose that the sensory-motor system selectively functions in metaphor comprehension,
and the comprehension process relies on activities of sensory-motor regions, and the simulation of sensory-motor
experience is not immediate and rapid but rather is influenced by language comprehension strategies. In the
“ Embodied abstraction” frame, “ Simulated sensorimotor metaphor theory” further explains the interaction
between the sensory-motor system and metaphor comprehension. Future studies are needed to verify and
supplement these theories by adopting other analysis methods, and from other study perspectives like grammar,

language acquisition and motion dysfunction.
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