IR 2R Acta Physiologica Sinica, February 25, 2019, 71(1): 127-139 127
DOI: 10.13294/j.aps.2018.0075  http://www.actaps.com.cn

EEERPHIBEXNINL: FTRESHEREHMR

FARE, & 2
SR T2 L B 1 AR S5, BRSO 0, DEER2ERE, T 510631

8 . U LA S R A ORI BEE PR RREBORIA R, 1B M0 R4, BTFCEA10E
TN (R ) BERE RIS LT e TR IR AL, R T 2N S B REAY . SROR AT AT A E T SO T RS kAT
SR R GRSy, AEBLIRAS b, MK D BE B 175 52 L) 3 2 LA B AN IR SR SR i 5 132 FH 6 B i SO T F
NERGHI T

KA. DRI, VESUNT; ARBESLG
hESES: Bs425

Semantic processing in language comprehension: evidence from multi-methodologies
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Abstract: Semantic processing plays a key role in the language comprehension. In the past more than two decades, by using different
kinds of cognitive neuroscience methods, the time course and the neural basis of semantic processing had been comprehensively
investigated, and a few classic models had been proposed based on these studies. Future studies should focus more on a precise and
systematic definition of the concept of semantic processing. Furthermore, by using the convergence evidence from multi-methodologies,
more systematic studies on semantic processing should be carried out from the perspective of the wholeness and the interactivity of

the brain function to understand the processes.
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BFF 0 R Bz J= 22 18] 1) Ty fig 328 430 W] DA JE ek e A5
ABAES ST RERR A HAR R LI i BN T Re
PR A5 HOR AT LA AN R K B2 2 B R s 3 1A (A
A, TR AN [ R X e (Rl R T RN 4% o BR
DTI 45 R R AR, TR E B DR BR A BOR 1)
W TN, B0 RO 1 5 A DG B 2 e - X 3k
[EIFAEARBRIG DI RERESS Y, IF H L BRAS R 518
AT IRGR AR SC 15, B SAE SO T X Rz
[EAAFAE L S B &, HE B A [F .
[, 5 S 0 ) R IO 245 ) 7 B — A2 m] AR
AR EAR (8 AT S5 . Filhn, Wei 58 N B Fi K
W LMTG J5 & B & 2815 5 A1 % Fh B AR IS AT
55 Z AFAE W) R B AR G, JF H BL LMTG J5 &6 4 i
F S HAh E B E F X A D Re i vT DL 3 il
IASEE SRS AT NRDL . Bk oh, R4S
MR D REE R AR L T AN E G R . A
PR, AFETE S A5 2% KM L RE M 28 7= A 1
HIVER . Bilhn, A5 fei — W R, fEAE
AT BARAS T T8 ) B SR S5 I, RN D e
R AR A RN, A FEE SO TR AT
REV Je T AR Thae 2% B2 Bk, ik
AR T [ 1 A R A I — A 2 I AR 1 KN
TSN TALT— MO N R RPIRAS, Bl JLANEH 2
(RAH O X 335 R B0 2 3 R D Re a4 . AR 24 2ok
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SARBEAT AR A) T B RAT S5, A e) XA A
W, FoREESNERN THZ2YS, HLTAR
RAS, AMEATSS N 1 Ty e 5% 122 56 FE A1 28 4 )=y 250
FRZE Hom, H LL LIFG %0015 A 1 T B i B 4
SRECNEZE . A, KB IA N4 (default mode net-
work) 7E1E AR AL N RRIBA AR . B
WA IR 28 2 i /D R 8 A SRS TR IR s B RS
Y TREESIRE T, X —Mgaib T RZBOEH
R, R, Binder 25 A\ 5 Humphries 25 A
B TR o, B IRAE 52 R AR (R IR AT 551
BRAN 28 I 2 7= AR S BOE RN, ABLETE AT 55
T, X PR EM SRR RS T SRk, BT
T BRI X 28 76 B SR IR 3 A5 vh i e B U

3 BXIMITKRNGHERER

FE K B 2 BT SO A Bt b, BIF AL $R
T SO THPNFI AL AY, DU 41 R4t
HiyEL S5 AT A TE SO ] Be il i R ALf] . BAR
AN BB 77 (B AL, A 4% Friederici 42 Hh
1 =B Bobn LAY, Hagoort 25 A2 H K017 - 84 -
2| (memory-unification-control, MUC) {7,
Beeman #& i ) BAIS (bilateral, activation, integration,
and selection) #1784, DL & Lau £ A $2 H A N400 =
ARG
3.1 Friedericif9 =K E&im TiE&"

AN Y FZARAERE (Bl a) 5 ) #in T2
AT BOR T8 R o B — AN B AR 1] 2K
5RO S AR R T AVE S, SO i FEL )
FH A | 71 (early left anterior negativity, ELAN)
X b, HO R RN X 82 7 ATL | Bl 5,
WCE XE B SGRC RS HEEAREINT, &
WIEAE N4OO IR [R] B, 5F B2 ORI 9 it AT MTG,
JeHAE LMTG J& & LA J LIFG R & BA47/45 X, 4
=B B X aREZ [AME B H, e A IT
TE R W RAE, BLTE P00 B[R] H, X K
0 T X 3 7E LIFG. X — 45 1 32 B ok [ A1) ik
IR g, HEARZORAEI I, BT )
BNES G BN, ZEARE N T, HEE
XTI, X R IR A 4B X 24 SO T
[ B 873 B U R e B 4D EF (1) 7 R0 K106 T o A7
WU BRI SO S W AE N400 B, 2 it MTG
FUBTE IE# 18 SOm L2 Bt LIFG 74 4%
285, DMRAETE UM TR 47 .
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3.2 HagoortZ ARHBIMUCHERD

TE 8 SCh0 T oK i A R A, 51
Hagoort $2 H{ ) MUC #iR! , ixX — AN s SChn T
FERB =04, “icie” B stE AR
5SS S, 15 SO TR 1 5 2 X e 1]y 1)
SAF B o FAH SRR R X 5k 32 B2 78 e 5 (v
KX, JoH MTG F1 STG X 45, 415 52 LAWF
b % A BURE, A Y SO £ b k7
LSTG Ja#f, 11 LARESE % 2 H BT, 3R] V3 SO
T 2 R BLE LMTG J5 3. B T —4
BORKIERL, Bl As 2 R AEE A A 1, 3
TR E S B R B F LIFG 178 4, X2
SRAFREAR S — O X Sl WF A0 S R i S
A 0 L 3 2 4 fF LIFG #1 # (BA47/45) v &,
1M LIFG J5# (BA44) B £ i 50155 A& L.
MUC #RE S, #5382, — A &
T225, O X 32 AT A2 47 [ f
T, 3 AR N 1 2 5 A8 2 BRAS RE SO AR
AT . Ak B, MUC BERYEEHFH X 43 1 3]0
VB SCHREBURNE SCBE A, XX PN I T 2 A K i
e XA —ANE T . EXX A I Ll
BRI (R 3R R an ] 22 B, %A 2 1 Ui
3.3 Jung-BeemaniZHAYBAIS{ERY

X — AR 5 MUC B8 [ AH AL 2 Ak A2 A AT IR
WORIE SUIN TAFAEE =AY, BIE =AN A R
AR J s B K S g6 X3, BAIS 5 MUC 2
KAZRE . BAIS B8 il SO TAFEB0s . A
B =AW, EREE, B ME UE R
SRS, X — SRR 32 R AR TR XU Wer-
nicke [Xo 5 AN RS, BRI AS B R
HANREIE G S, BT RS I T R K
118 LR AE, Jung-Beeman A N % & i Lk 4 7
ATL. 3 =R NRIESE, 438 O Tai 3 i
BF, DU 55 B RS SO T3 s T3 e R AS
B, JF H T EE IR A E NG B DTS i & 1
N HEf# . Jung-Beeman A JyiX Ak £ T AR IE
SRR, EARES I LR R, EEMT
IFG, JUH @& T 55 T B AT A e £ m), IFG 1)
B aaE, RESR, BAIS FIFEEA X LANA RN
TG (B TET R ANAZ EAS A A — AN B A B
3.4 LauZ A{RHAIN400 4 FiE R

Lau 25 A\ Xt & Fh AN [ (1) N40O 25087 A Je & AT 5
PP AR T VEA AT, TR AT, AT T4
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H N400 = AR JEHA . AT, RVEE R IR
A AE N400 ISR 3, 7T LMTG J5 6 ; MR 5
M8 A7 2 2232 B ATL A1 [9] (angular gyrus,
AG) HHATE UBEA . 1b4h, R Jung-Beeman A5 71 A
[F A2, AT R RS SO Tk dr, IFG
B 57— WAL RN T, (EX IFG (I IhRE, A1
H T EIEA L E, 8 IFG | E (BA47/45) fit
T S B 1 AR ORI OE UE R, TS # (BA44)
T 471 5% SR WS M R G 55 IR . X — R ER BAIS #8E
R P8 AR 2 AR T X 118 PR
ST DX R0 R A R B TR T BE RS 4. hAh,  ELAA
X — RS HIE SUBEA I TR A TE ATL Fil AG, {H
SR T A R A TR . W] 5 RIS SCHEER i X
LH, BRI REATIS RN U A, BRI
HE G [R) R 5 1A — M R0 A T SCHR A P i B A
M, AR T HIEAT AR, DR Xzh
B BARRIE SN IR, WAREAR 22 % I UiEH o

4 FWERKMRHES

fEIE 25 20 RAETA], A 90 T SO TR
MEHLIE 7 E AR T, MR T KER
UEPE, PR T e E B ISR, AR IX — 45
WALMRAAAE S — e il, ERAUH R T2
AR, HE LR AT RIRIL . BT B X B A% O ) — 28
FUGHAT A, AR AR T A A AT R
LSy IEIF
4.1 i 5HHEIEXESHNER

WF 50 o A, EESELE R, #ig b
IR — AN FRWE A [F K 5 R G, WS
BTG A, DM EE S AR T IS 1 52 B = L,
X BA SRR A A E LS — B E Tk
O, IS A A g . L)
MUC #8 3= BE 9 % LIFG WA — MO %84S
X, A ATATCE AR HCRTIE A 5 B fE LMTG
A1 LIFG PANAS A KRG X 3. 1O, 5 S B L
HEE B BRI T4 KR 43 8 4k i LIFG B3OS,
BT R IMRI £ ARG 3 — 25 43 5 7 LIFG 1)
AR, Hrr, LIFG A (BA47/45) FRES N L
BBV, J5E5 (BA44) FR— A Fn T.¢ &
Z) P BRI LA, BT BB R B ATL
RS RAL P I E O AL, SRS S i
FARHEEYE, DL A R RES (S BT 8 A pl
— AN RIS CRAE, Bk, —Si s ilomiE X

A HEX - XKz 5", | T LIFG fl
ATL #PREESINTA G, AT A S St 7 AH R
JoT BB B SO — A B )

KX — 0] @, AHFFCHNTEE T &I ATL 305 1Y
SCHRS &I LIFG WOE 0 SCHR, & BT In T 1 i
SCRFERAE, 48 G XA BEA) 5 B HLHR 3 5
B R LG IR ) 5 R IR A AT AR AR 2 K B ATL
MO T4 HE SOGE T A1) 5 1R 5 ) AT LR
) E R LR LIFG O30 B Rk ATL thir s
G EAA) S I TARSG, T LIFG 305 ] e 1 2
515 UGB B 51 RS SCEEE I TTAE G . AH R
o, MINTHERE 1%, ATL I LIFG 305 thi7 /e
EHEM . Bk, AT R R ) R A (]
S HEE I EROS,  F 2R 28 8t 1) T <2 536 ¥ St 7
TR A RE SN TE R, AERE R
LIFG Fi &5 (BA47/45) A1 ATL [#) 3505 22 30t AS [ 1)
HERE B 0 T MEEAT 1 SR A AT S AR R
FRELE T HUAZAT, LIFG R (BA47/45) H B 5 5% 1)
Wi, HLOE R A TE N400 B[R] B . 110 ATL B 30E
BEMAR S, 72 SE25 Ty HEAT 1R SCRES O TSR AE T
HROE Z AR U A PR 5. B, X4
B R AEAFR A, 78 N400 2 Hifff) 200~300 ms Fif (]
T e XN T SRR RN T TR R ) 22 LT R
H], LIFG &A1 ATL BAAT Redl S B LA K,
HEMFZ5 MBS M LR A AR « 4iE
Bifs BAE AR 2 [BE OC R G, sl Lhdidk
ATL Pdith 58 B CEES, MRS A 51 1 X
RAE. 114X PG A BEVERRAC, s 75 EE e 2%
BE 2 W) ] SR H 3 ] RE R OE BY R AL, i ) 5 2
LIFG HI#HIZ 5.

BRI, AT, AR MBI 5T # S0 T 1) €
N BT A AR S o Hr, Bilan, BT
S AT 1 5 E A UG B BT BRI ) 2 S B
NGRS RS R WAL, B BETERK
(R RAE A& 75 2 [ AT g — N B Z AR T, 3/ i
FRAGAIE T h 2 A8 BRI HOR IS A, X
— AU HEE SR T — SO LA . DU T R
K )72 ECIEAS 7] 2% A4 TR0 30 5 P R/ ) AR 5
o7, AT RE 2 AE FRATT 2R BOE AR ) 22 e S H P
RN . BFFTE AT Ll 2 o a0 A (multi-
variate pattern analysis, MVPA) 1 32 1iF A1 {LL 14 7 #7
(representational similarity analysis, RSA) Fi A, %%
LA AE R G 1 SR A R B 8 2 TR i 48 3R AR
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42 ESMIKEIEERNIES3ZE
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BT RA B, H D E L 5 R AT Re A
H I T O — AN B R X 1 Thag. 1Edn
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by AKX EH & (A BA MR, KA
TR E IR T k. FIRE, T RAT R BRI —
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B X AEFR RS N IIWIEEROIRES s ik, B A
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T2 M PENAS KR, RERATEARE 5 0 T SL R
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4.3 FEIRGEANRRFMZSIESEARANES

EEOR DAAE (R BIF 5000 18 SO I R B ) i R R i 2
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RIL, AFE S HAE N40O B 8] 595 e 2 T 1%
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ZEIN e B4y . N400, Mapksy, LA =32 |A]
KR, A RESE e T A XN TR [ A

FEZS [ e AL T, B AT U 70 R FH B R 4%
HARE G WA —E MR, T2 R AaE .
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#1140 IMRT I 8] 73 P2 50418, % T ATL 85848 5 L
KX G FRIMAE, —ERE Lo ATL
DiRefke i, S 800 @ h i A2 v H IR 2
IREAR, ZMMBURER S, AF2ZHR
[ REEBAR M, LLEH A8 T 51 R 43t
JIERIGIN,  #]H B ERAT T b M ER ARAE S 0 T
BRI X S i X E 8 R o X — 7 TR A IR Z 0 5L
(R 5e i, o e b se B 7 i, 221K A 2P 90 5% ERP
SRS, DAE DR T 5725 5 &K1
T SOI T ey £ 5 BRI 8] & A 28 B K EROS
A ERP. ERP. fMRI &£ AR [F 2 REN T7iE, W]
DA BE 4 TH b R 7R 1B SO T i 9 4% 30 25 0 1 45
KT e e R A SIS 1 T SO
TARAN A & R
WAL, R X330 DA K ki DX 8% 1D 3 3 08 7 15

(RS2 118 SO T2 3 DR 2R 5% 58 R0 e
ST E W ORTE . BEAR AT SO TR A () ERP. fMRI
SR AT DO K i (& 20 A8 Ak, R 2R T I SRR
BT 21 1 25 FAGE FH T HEW KM 5 R T2 (8] 1)
MRRAZAMAER LR R TR, MEH TMS. &fil
L)% (transcranial direct current stimulation, TDCS)
EGHARWKRE, a7 KIS 3)5 0 T 18] i A
PR AWM RE. TMS i Bk g3 15 K R =
a0 1 e N (TR R U W Bz L o7 W B N 1
FJEBE S, BT A L2 T A 0 2] K
i R 9 DX 35877 30 PR 4 i AN 1 R A R B ) B4
Wi 7, Pobric & A K FH 5 4 2 R Il 4 (repetitive
transcranial magnetic stimulation, rTMS) T-#t ATL fi
WX, 285 SR R A R LE iy 44 4 55 A (] SCiA] DL e AT
2B T Rem, —E MR B UG ATL IO X
SRAE M RAE M S Pl B E B M, 4,
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RINFAE 7 LT 2l s S22 7R3
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) 3 SO T R 4% FR B T AR R L B
[y — TR 75 B 2o ™, i SR A T™MS 41 LMTG
HEES,  WE SR BN 22 2 B0, X g 3
BURAAE A B 5 H b i 1] B I R 8 B 15 30,
M 4 799 5 8] B IS TR) A4, DU LMTG vh Ji5 6 9
ANEREWA JE BN = AR . BT LMTG H 5 368
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B, HZ 5184 62500 B ki s g
o RBIRUL, ARRIIWE TG BEEZH AN

& AFERIT BB AN, [F]I 45 & 1 705 I
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[ERAAR SRR 7700, SLARRIIEYE, LS4
b7 A SO T R FAH SR R R 45

5 4B

i E B AR S ZOATIRE, R AKK
AT EIZ LR — o 0 TE N L AR R
2, AR LA IR N K s o0 BT RE RIS AR AL,
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ARG WL 7L 2% 20 RN, INRIFHZERABOR
AR P A ey 5 38 55 AR b B A Do I R ER L
TR R SR At 7 E BB IR, 4 TR
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