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Abstract: Human aggression is defined to any behavior directed toward another individual that is carried out
with the proximate intent to cause harm (Anderson & Bushman, 2002). 1) Researches on recent decades
show that the majority of event-related potentials (ERPs) associated with aggression contained P50 induced
by auditory gating, Error Related Negativity (ERN) produced by the progress of error information and later
period of P300; 2) By functional magnetic resonance imaging (fMRI) studies, the neural mechanism of ag-
gression contained prefrontal cortex (PFC), anterior cingulate cortex (ACC), amygdala, hypothalamus and so
on. The progresses of ERP response and neural mechanism of aggression were bottom-up and top to bottom.
In the future direction, we should make a comparison on animal and human aggression neural mechanism,
and we should make ERP and fMRI integrate to research human aggression. Then the neural mechanism of
instrumental-controlled aggression should be explored by these methods.
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o B AN AR s, OB A E O, MEB RSN SRk
O RIEAGEE, JF LR B R 45555 1947 A (Anderson & Bushman, 2002). FIH ERP 1 fMRI HiA
WEARBCEAT NP ENIHI R I: 1) Bed AT i F S B 8 BRBLE R & 50 ms oA B ir i
P50 ¢, IR R I A BHR A DS B (ERN), - DAL HESY] P300 755 ERP s 2) BUilifT oK)
P LR KR A (PFC). BTN [l (ACC). 742 #% (Amygdala) f1 T Fr i (Hypothalamus) 25 ki 4 8]
GER . AR AT LLR I, B AT R B R SO R T AR BRI b, TR AR AT AR R
TR BN T AR . KRB — D s B AT A NS BGEAT NI & LI R 2 5, B84 ERP Al
fMRI 72 LA R U TSR B0 PRI T L BT A R 2 4L

X#IR: K17 N; ERP; fMRI

WS R PER OB 2012 BF 7T BB ¥ I H (TR201204-5); 5P 7 8 4 SR 3L 35 H (08jwsk284) .
HEINER .
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W AT AR 2 LH] . ERP A1 fMRI A 03t f

1. 51§

Bt AT AE R AR T i, Ao OB
EBEAT AE SN, MEE BN SR s B ATk
FA T, IF B R IRBX M FAFAE AT J9(Anderson
& Bushman, 2002). £t R EFRET, KT
JHERN N B ARG ) —F0 T B, H 32 — PR AAT
PR ER R LK (BN = I O 8/ BN A B L )
(Siever, 2008). BridT Jyly ™A o RMAP 4 I B i [A]
A7 [ =4 . 4k, KA EEG (electroencepha-
logram) £l ERP (event-related potential)$i RIRF NI
R PR B, A 2R AR A BT DA Dy =8 %5 R i S N ) — T B
B PR (GE4E T, 2003) . b B A% B A (W1 FMRI, functional
magnetic resonance imaging) 7] LLIE R 78 NS K4
Jo3 7 (AR AN ) o — TR LR bR o« Bt AT I R AE AL
E—E MR LR KA RGN =B FE. B
FHIRFCN T REBAR AN R R, - i a2 e R iz H
B0 Bk AT ARSI R k. 24T ©AA 13T
BRI, ERP A1 fMRI HAGR I RAIR St N KB AT
RNAREHUHI FEET-B. ERP #FRRW, BT M
AR M E P50, ERN LK P300 S5 FAH5C AL A
Ky BEHAT R PR IR KT A BT, A
AZRZBL RN i e A S X 40 P S M AT
N BURSAPESCEHAT A T B BT 9, HAORO
AT AR AR O AR 2 BRI A FU AT, B e
i AR BB FE T ]

2. REMMITAMRHITA

NER AT AR A%, TSR 1 £ BEXT
HATIX 7. IRF-ZH, Vitiello 1 Stoff (1997) X 43 1
J P -R B T 47 A (reactive-impulsive aggression)
AT -4 i) M 20347 M (instrumental-controlled ag-
gression). S (HH MYzl ) Bt 47 A A 48N AR
SR P A AR B TR B AT N, A
B ERAREME . B, FEERESRMET, 1K
FR 75 AP Bk o T B (s Y s e 4 ) Mo AT D 2 4R
B YR H R B AR BT N . KRB
TR, BUBAVFRE 2 — MR T RS AT A
HI

S B T AT A B B AT AR — e AR
FE B R ARGRMECER, AE AT A 1 R 22 L
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il AJAE NHE RS H IR I B AN [ o B FLab R0,
RVEBGAT R 5 210 G R GER (A% TR
) » 117 T B AR B AT 9 5 52 R v 4 PR & R 4 il
(Nelson & Trainor, 2007). M BHAT NI KA S
AR AENLE A O, WAL G I NG R
(borderline personality disorder, BPD)H &I Hi >k, i T
AR 5 AR A K, 85 E RS NG
(antisocial personality disorder, ASPD) 7 38 I}l H >k
(Siever, 2008).

3. BH1T M ERP iR

Wi AT B 1 s B 3 AR AR 5 R Bk AT
SR K R AL(EPRS) AR AL . X0 E AT B SCHRBEAT 73
B, B AT NI R SR 5 B A 50 ms e A L
FRIRT B0 P50 U, HH S R 15 I O P A O B8
(event related potential, ERN), VLA P300 % H
Ko

3.1. BHEANT%E P50

P50 I [ 58 Sk 5 R ik (1) J8 it 1142 (sensory gating)
5 R FAL, KRR A= ZE R 5 50 ms Ao A5 (1 IE 7]
o B4 S T R A 23 Bl ) 20hn T
AR, HIhReR R Ve N s BN K, e
KB4 TC M (Wan, Friedman, Boutros, & Crawford,
2008). X T REASAF xS AT B A RL N T,
P HIhREG S BUS M R, Rl s A BetAT
N & 4= (Ghisolfi, Margis, Becker, Zanardo, Strimitzer,
& Lara, 2004). Lijffijt 25£(2012) BT 55t A B, kit
AMAT P50 Dhae ZAR (MR FEAR), SEAANMAT B0
RN IR, T S Bk #  8 FI e AT %
AN, TEFMAE PO i T g bt 145 e
SHNEE I T, IMEA R BT 8. 4k, Fres
an £5(2007)%% 14 BiPEA 2D IAT N BORE HOR AT
KWt P50 1) ERP B 7t. flfiTx P50 BB #k4T 4ttt
TR, PRI DA R 500 ms B, a0 S A
“APRGC N S2)HH - MEIR(GC N S1)Z Hi(S2/81
= 0.5)1E i &2t A A 0ot M FIURE #993 PE FO FE B (1) 0, 8
A AR P i LU AR (S2/S1 < 0.5), i fE Bt
N BEAP EL B R (S2/S1 > 0.5). P50 I8 FA) 5 (S1 ¥
WRWRAR, S2 AR ) S 2 P50 X 4h F T il
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ILUERE TS, IS KRB dAT Y. AT, Bk AT
7155 50 ms Ze A7 KRB SRR BaL g %,
P50 I B 7 H 2 51 R BT N

3.2. SHIRMEXRTUK

FERAH < H1% (Error-related negativity, ERN)& &
AN SNAT SRR A, AT IR OB R, B
FE R IONJE 100 ms~200 ms Ao AT H R A — AN U i 1 s
HI 587 (Ne) o B AT 55 ERN S B ) 72 5o 48 1% 1) it 5%
AR . BT B (ACC) 240K tH I ERN, B ERN
PR R, IF HBGEEAT AR AR KRR ER B
T35 B W 7 WO 51 & (Olvet & Hajcak, 2008; van
Meel, Heslenfeld, Oosterlaan, & Sergeant, 2007).

Brazil %(2009)%H T Eriksen Ffill41(flanker)
55 o Bk PR RN TR AR IR A iR M 458 e U 21T ERP
WHIT. SCIRTER MM FiiT, —RIEWZMHT, #
PR H AR RT3 — IR N R 5%
T, BRI MR R BE S, RJE o0
G R SR . BIFFEEWCER T R B R A
) ERN RS R SN I 3 K45 i (Pes) BAAJ5 T B )
B R IEAH G HLAL (Pe) FIME 5 EL 2 . 45 IRAEM VR4,
HIL T Pe HBIEIRADFIUE T HLARWAR, XK 7 HA
Wit AR ERN W20, SBOE 2 1R
M. Wiswede %5(2011)K H 3¢ 5+ s A AT 25 g e A
AT R INT ERN WF5T, S5 RMSCRe 1 el tk
(FE 4 S LI 55 ) A IR A BRI MR 4% o X Y TUBIF 90 R
KW, ERN &M Hi AT A ML ERP K
g5, B AR S B PEAMAERAAAE ERN sk
e, T2 I tH B 5 (R M ehe A7 2 SR T A B 0 3,
YA N 5 R 138 H B AT D e 52 450 (R BT AT
R)FFEA BRI R, B2 E R B R M
TETE = HY ERN (Kramer, Kopyciok, Richter, Rodriguez-
Fornells, & Miinte, 2011). X5 Wiswede %5 (2011) )1
FEERA 2 TR, AT RE A2 s B AR
MR X P BRI A — BB TR
d M, HARE PSR AT R AT, ERN sl
R BEEAT B A, BIAT Dhae ] 1 Beh AT 9
T i B P A T 2 AR AT s, BITERAT
{E55 IS B a4 R M, PR s Bk PR AR B &
ff) ERN. Zf LRI, ERN XFICAT NI M i Bt

Open Access

KA BIER R
3.3. P300

P300 FH AF 45 AH DG BRI B0 A, 38 IR R EAE
300ms e A HIIES . —Bn i 4 R R, Bukd
B N P300 R HIAE K (d = 0.252, p < 0.001),
PR A (d = 0.130, p = 0.019) (Gao & Raine, 2009).
W 5 A P300 5 22 i AT N e 30 Oddball A1 TAP
Jux(Taylor’s Aggression Paradigm).

Oddball 3 =075 A Bodi v A P300 I I 78 £
FERNPESGE b, JF H—F0A 0y P300 R 5 Bt
TEAEAA % . Russo, De Pascalis, Varriale 1 Barratt
(2008)=k F oddball 7 =i - BEFIAT 55175 & P300 %,
RAEBCEPE RS #h5 BB P300 R 5 st
ARG, P300 TR sl ME R e AH SR AN i35
bRy, AR B ) SRR A 2575 A
MEREEEGE S P300 AR R WKL, K
AR b S () P300 Y M 55 MUk 1 A7 AE 2 2 1 ARUAH R
T s 77 s 82 1 [m) s i 25 P300, FF Ho e fil e v sh v
Widi(Venables, Patrick, Hall, & Bernat, 2011). iX I3
WAL W] T P300 el 5 M AR AE SRR OG . AAEL
F ERP HURFFLRT AT t, B M4 P300 Y
A3 2] 7 RH 7 E AT .

K TAP Ju AT 78 R I, Bk 1A P300
B, HPIEE K. Fanning (2011)% F 4 4L TAP i
3, I R 5 R AN [ R %) i 1R T R 5 R I
AT N GFRKI, WK1 P300 P A KM,
I HAE = 5 Pk T, ey 4 o R i)
DTS RSO (LA 2 ), 1 Bl AR A R 3
Ko

RS N ST AT 9 10 o v S B2 FR 4t 1 N 2R Bk
AT R AR TS AR o A A0 e AT 1 ERP BIFFL
BRI T BN ERP BV LALE St I HF Y
(P50). HHI(ERN)LL K 5 451(P300) i) ERP B> Y 57t 6
HHATHIKAER R, RERIEHATT Oy ANE
BediAT R R AN IR B eh LIRS . (22, Bl
TP RN T KIS Z e AE 22 0] L AR Ak,
T AR SRR FH T e 1t A% e 3L 4R B A& (functional  magnetic
resonance imaging, fMRI)F AN B 47 M & AL
BEATHE S BT T AH LA R o
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4, BHITHOMSERAR
4.1. EIEARt

R 47 (prefrontal cortex, PFC)J2& [ Fe iz R 4EH)
FHZ A, L HE B 0 BT A (ventral prefrontal cortex,
VPFC)F1 Py M 5 i H-(medial prefrontal cortex, MPFC)
S G5, R O AT A R 9 A P 0 BT 4 (ventral
medial prefrontal cortex, VMPFC). Jif &k {lll i % i
(ventral lateral prefrontal cortex, VLPFC) VL & HE i
(orbitofrontal cortex, OFC) (Denson, 2011). HEZ 37 T
B ILEHS, BAFEENMamaits, RIE%ERE
(R —N BB, R T BGAT i A
£ F(Nelson & Trainor, 2007).

H Az 1) R G5 2 1A T Mo AT A — AN E
FX K. FH, Raine %5(1998)K I Bufg wf 78 KL,
AR BGE I AT OSSR . Tk,
FE BN, BIREH RGP EE SRR
PRAESEAT NG . B, WA TSI, Bui i
X2 AR AT TG PR, T 7 A B R Bk AT A
(Hummer et al., 2010; Mathews, Kronenberger, Wang,
Lurito, Lowe, & Dunn, 2005; Wang et al., 2009). 4,
Strenziok (2011) ik AT AR R UG AR STEH AT R
1255, RHAZHILREAT MBI, 4558 K448
RICHAT ARSI, G AR B EOE PR, 25 1
AL, AU IR R G AT BRI X
e

AFF 58 T AT 2 000 DR 0 2 T 38 15 7L 1) 32 kT
A& ) — > B2 X ——HE#H (OFC) . HEZ I
(OFC)AL T IEMI AT AR, 2 T Bk A7 i — A 2
X e, M AR ORI, HERHH P A 5T A4 AR
J2 5 BE RERS AR L ) BN B AT A (LA 43 47), FEH A
5 HEAF A7 AE A X BRI (Antonucci et al., 2006; Gansler
et al., 2011). HEZI == B3 1 1 4 46 DA A 3ok 4%
il Bt 174 (Mehta, Goetz, & Carré, 2013). —, 5
A R 25 F ERTUE, MU MMEEE R 2™
AW H4T 4. Potegal A1 Stemmle (2007) A 5T 2R,
TR TEZE 5 5| E M HEETH (lateral OFC) I , I
HAWHER 52 451 56 25 5 5] S M Bt AT A . Carre,
McCormick, #1 Hariri (2011)IRfF ik — SRR T T
AR T2 T e, A%, A aT Ui i
WA @RI T BT N AL, HEZ X5 i i

316

FERWWBEAT A — A EENLS] . B, EIE
SR FTBEEAT N B . Mehta AT Beer (2010)
K HAT i Ja 1 AT 5536 X (ultimatum game paradigm)
W TR R BT i 2 R I AL S . S5 SR K
I 58 AR (— b A 7R SRR ) AR A (I BE 201 1)
WS AR AL B AT T Bk 1) 1 5 h 3 58 . Rosell 45
(2010) 45 P 4H B AT ol 1k Bk A A R o P e ik (— 4L
MHTE A Budi . — 4 SRS B B R — 2R A R i
(42 i 2H 53 AIEC #% 532 ke 32 f4 A2 (5-HT2AR, — 7
BRI 2R PR, KA PET &2 5-HT2AR 7EHE
M. SRR R B BUh e R A
K i BE &0 i Ak A7 AE R & 5-HT2AR . X K Y,
5-HT2AR fEHEZIM kb3 2 22 5 8 BGEAT A=A /T
W, BN RMIEE 5-FR g, &l el
HEZGUH (1) s /A R R A B A7 o = . mT L, HEEZRH:
VET B AT 9 i B SRR AL, 32 00 A1 £ A0
-, 3 HREAT - 2 40k 5 8O AT =

B A SR A O, T it 5 BEEER)
BERFRIEAG K. AR, BEATARER, B8
3G N R E K] c-fos SZ AR T, 1M FEAIK c-fos i
2 T If 315 (Halasz, Toth, Kalls, Liposits, & Haller,
2006). K47 M Ere A IE 2 BT AT A c-fos #HI#f
ZIEIE KRG, SRR c-fos fRIA.
Alia-Klein %5 (2009) #ff 78 4 & B, L E L EH A
(MAO-A, —F 5T i ¢ (1 2k R B R AR RE A% A
Z5, (HRAKAKF ) MAO-A JEEIZE L “Riam 5 s
H 2R AR, (6 75 0 A0S KT FER(FMRI AT 55)
RO FFHEREAT AN, R MOA-A F:K PEARAERT A
Ak 1 3k 2 AR AR Bk 47 9 77 A2 (Alia-Klein et al.,
2009). % LFTIR, it c-fos i & MAO-A K (i
PRI R ), S AARTERT A (M A 2 HEZT )
Foik, IMARAE AT AR ThRE ™ B, BGhAT = tE .

4.2. BN

AN B(ACC) & T & A48, AAFEKIME
HERE, ERTHTA . T R . S AR
& WA ER 2 5 PAT IR — AN EE R X,
17 D REXHE S BT Ny B EE A /EH (Olvet & Ha-
jeak, 2008). i 117 [7] 45 K4 A1 D BE R 57 5 L3 T B
AT A AR B BRHE R A (I, AT A RERS) (Ga-
vita, Capris, Bolno, & David, 2012). iff 57 i 4147 [ 5 2

Open Access



W AT AR 2 LH] . ERP A1 fMRI A 03t f

AT 9 ) 9% & T2 AR BILAE AT 1007 [3] AN BE 8 TR0 4
AT A, T H A BT [ T B R S 2 A,
HEIM R BILT47 M (Boes, Tranel, Anderson, & Nopou-
los, 2008; Ducharme et al., 2011).

AT B2 400K S BUS A R 24, Bor-E
o, dEm AR AT . FIHR B TR IS 2 A T
A B AT N A ) — A E 25 ] (Davidson,
Putnam, & Larson, 2000). TR 7 HEI, bk
W 5 T3 AT, T MR $117 (7] (ACC) X BT 1
7 18l (PACC) A AE AN AR FH - 2 W (A 117 121 52 0
RIS BLALE BN . Hoh, SEZ &G
AL, WAL T fER . Mo sl FH A 1 S,
TN RS G i, ORI R, T R
5 (Denson, Pedersen, Ronquillo, & Nandy, 2009). % I~
Frads, BT [l R T B RS 4, AN T SR A
AT N
4.3. WL

AATALALT AL, BRSOk BRTEIA .
SRR IX A5 S o A AL Bt A7 W R /R 32
TARBLLE AN 7 1, A0 A% S R0 B 3 R i
(Functional Connectivity) 5 X T A IIF= 44 5%, [AlH
B R A o Wb ) AR A A%, AT R 15 2
TN

AL T M B AT AR ILAE B A% S A
ThReHEH RIS Bt AT A K. Hoptman %(2010)%
F— 10 BEORAS T fMRI BIF A T A4 4% 5 i
BRI ) ThREIER: . AR EIRELT 25 AMKEH 240
BFONRIGH, 21 MR R A AL Sk
K FH Bt 1 B 2% N £ (Buss Perry Aggression Scale), %
FIMRI A A AN AT A 25 R R
AN ATAG D) Be i+ B >, I B s A
5 AFAE B 1 HAH 5% . Coccaro, McCloskey,
Fitzgerald A1 Phan (2007)i&HX 1~ 10 4~ H 24 [a] & tE A
BERE(IED) 9 N Ay SEBG 20, 10 /M B ) i gE AT %o
PRI, SRV TR 1E 41T 45347 fMRI 318, 45
FRINED i NAEME WS T ARG I, A BOE
s, HEAHEOE R, IF Bw A A S IE ST
IR R M. BEAh, BRI R B ) (1 R b
BRI, AR S I FT AT Th R ek

Open Access

W5 b A7 A . filln, Wang %5(2009) 5 7t K IE,
Bodg S R I A “ 1 28 Stroop AE55 7 A A
AR A R B 5T i A7 ) D REE R R IK 2o 2R b
AL, IR A el FMRI B SR8 SRR T
AT R A S A AT S AU i X ) Re R R R
Ko

Fhh, XA RIARE N Y (A0 5-HT1B)
ERAAZRZ, IS AT . K B SRR ik
AR, N 2 (Vasopressin) fE Fl T~ #E 5 K% o de s
A= ¥ BE % (e 3k i R 19 2547 9 (Bosch & Neumann,
2010). AR SR, =% R 5-HT1B SZARfAE T
BTN, AR Tt AT I 295 (Suzuki,
Han, & Lucas, 2010). It4h, Passamonti %5(2012) Lt
TV AE A AR (PP AN A TR SR AR AL (DCM) . Xt
B AT RN BT . 4558 K DCM 45 R
SCHE PPI RS R, BRI SHT 03 FE IR 15 B P i A5
AR P30 w0075 18] ) Th B R o A AT R BIF FEAIE S T
SHT &5 5 5 0 5 A — A5 A2 4% Bl 2% 0k Mo A7 M )
YT AL

44, TEM

TR H EAE RGBS X, s R
H - H 2 RGE(ANS)FIEZ, AT §E Wi 157 788 Bl Tt
ITRMFRIE. N A Re e 1 e i
BAEME T R RN Bk A7 9 HEAT ] (Nelson &
Trainor, 2007). Lin %£(2011)k3R7E Nature f—53
BRI, RIEOR R IR s 2 (VMHVI), 4558
ANVEEMER . HER . ERIAEEY, KERE BT R
LMt 534k, Kuhn %5(2008)fiExf—44 22 £ H
BAT NG AR N, X H 5 T AT R i, 45
SAE AN 84T g R I, R NI E 3R B
AT . X ek B ) S5 Al R A I 88T
7T Fe o TR e AT O B EEAEH .

T FE N 32 D Re A T T B A A 2R B
i, AWMEIHEEAT N, 25 i sst
1T R4 R E A, I & (serotonin) . IR &
(vasopressin). P 5. %2 & (glutamate). iz 2
TH(GABA). % B Ji%(dopamine)&s. #1784 $2 Hi il
TEE (0 5-HT) I e A 7 38 =5 Ll 60 46 T B ix
— A — EAR(HPA)RL, DURAE 25 AE A A HL]
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Bt AT I R 2 HL A«

TN i Y 17 8 (Van Goozen, Fairchild, Snoek,
& Harold, 2007). #&ifi Haller(2012) 5 45 Bo o .5 15
45 Sy (MR R IR B H T PSSR T e i 1 5 B
TR . B —, TRAES S 1B (S e ) £
LS ibu eI N R B Y e 5 S i1 By [ N
iz, b Mg R efEis. £, AMEN
25 10 T I (RGP ) ol ok 485 AR /M B fi S e 5
(NS MRS, BN G RAEERE R, IER
. L, PTLUE W, XPRANARIRT EE
FTHLE B T AR SR B AT Re AR E AN R R A AL

45. ING

AR, AR N RBCEAT A B R # 2 J Aih
WS T REAR . W 1 PR, R 5 n]
e SHARBH RS, EFTH(FESES. MEH
S2) LA R B it itk 3 K] (c-fos AT MOA-A) B A, fiRAiTx
AT A AT I RS AT, O E
B2 5 5-HT1B WY, T~ Ffin 32 R E HPA i
NI R DA B 1 T RS SR I FMRL
FRABAI U S BT AU DL K 30 %% 2 Ge (B4 w4107k ]
BT ) S NRBEAT MR AR K. |
T, XU H TR R, AN SREGEAT A K
I T RE M LG IR ANTE 2 o X IX L SCRRIEAT 0 hT, K&
(RRIE FE HREE HH A SR BCTRAT M BRI L, e A A3
I R B AT N I 9 DA K — SE B A Y it
WHot. BT TREMELEHAT N2 NI, AR5
PR, KRR MR FARIR A & T AT
dio Bk, THREMBGEAT AR G = . AT
BAEYHAT A5 B B 0 22 B Al A o] S [ 2
HARRE T, ANFRIBGEAT NI & LR A 2 B
1?2 A& NIBCEHAT N #p 22 B it 58 3 BRI AE AT
R v 5 R B AR ? o A ] DLIE i A S R R X
s S B (1) 1 22 5 Rk BIVR T N R AT AR 2
XL ] A ERA 1S JE IR B R IR AL

5. REERE

B AT AN AR R Rt 21708, HEE
AR LEIE BN T . 4 NRBGERAT A
Jibi P S AT S, AT A 45 N SR AT 9 R K
I 2L & 2 Fros . A R B Rk, AR
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ERP 1 fMRI 1 5% i3t /@

Self—introl
Efotion \

Hormone

mygdala
(5-HT1B)

e .

Figure 1. The neural basis of human aggression

1. ABEHT AR

P50:
TR 145 \ l
T

—_

I |
0 ) — @D §
i | gt i

2

wawn T |#
P300: A
17 AR N — (PFC)

Figure 2. The brain mechanism of human aggression

B 2. ARBEHITARABETEHE

AT A IR (] B AR S BT b e R (R ——
ITR): AHE IR RE, NRBEAT N2 (8 A2 4
s H bR R PR —— KR P HX) . ERP A
fMRI (1138 H A 78 N BB AT R L 52 4 oK
TR, [EIBREhYSEEs . S ABERIHT 7 eh N 2R BT
AT BN B T IR . SR 24T 24 11 1 STk
WAFTE— LS5 PR

H—, KEXFBUAT NP S mh 1B 78 #8272 3)
VIR A B I B S , IX RS TR
P, SEEERA—8 B, EFFAT EiS S
RKAEP, FFORKR T i E S & (VMRAVL), 2
RICBREIHZ i (Lin et al., 2011). {HRZ7E ARk
HRDURIBCT & 2, BIEBEAT N R (Kuhn
et al., 2008). XUt NKIEAT ARSI B AT A
JiIANA . #5140, Nelson A1 Trainor (2007)42 H T Mk k30
YA R EN B R N4, H X 48 [a]
PEHNEA R S5 . W] LB B i 2 B Al A
NEFEES . Bk, & BRIIMAMANEBGTATH
PN LI 78, AR T 38 N R BEEAT NI
R HLHl. 5=, K4 fMRI R FUAT ERP 85T

Open Access



Bt AT I R 2 HL A«

435 . ERP WEFUEBLA P300 R TRIAIT, RAH
FEEE F 5 RiAnr) B I HEHEE O, 9 B AERIK
di 5 P300 1 T B A F AR 0 B (KA 0% (Gao &
Raine, 2009; Mathews et al., 2005). 411, ERN J&T &
FIA7 [H], ERN 05 Zh g (Wiswede et al., 2011) 1R K
FERE BRI T AT AT (BB PAT D e (Krédmer et al.,
2011). {HIXLEHFFARERZ fMRI AT ERP L& 7T
DRI, Tt S AR BRI P 2 (R o7 5 RN )28 1 B i
KWt FAEE E . =, HAKHE R T R N
Bt AT AR AL, ARG TR BGEAT . Hsk,
SOSAEBCEAT A LA B AT A AR, IF BT
REAETEAR PR RNl (R, AoRE 2 Wit siiik
WA T AWM BEAT M AENE] . 255, KRR
FE ARG S RNR TN B AT Dy 89 K B ) 0 23 (1]
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