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Abstract

Human face plays an important role in social activities, and the advantage of memory for threat-
ening faces can help us avoid risk and adapt to the environment. Faces can convey threat messages
through facial identity and facial expressions. Threatening identity indicates that the person is a
long-term threat to others, while threat expression indicates that the person may be a temporary
threat. According to several important factors that affect memory, revealing the behavior and
neural mechanism of threat face processing is the key to understand memory advantage of the
threatening face, and is also an important problem in psychological research. Recent behavior,
brain imaging, and ERPs studies have revealed the memory advantage of threatening faces is
mainly due to the attention and perception advantage in the face coding process, and is embo-
died in the process of the threatening identity and threatening facial expression. In comparison
with non-threatening face memory, it is found that threat face memory has a unique neural
processing mechanism dominated by amygdala, superior temporal sulcus, orbito frontal cortex
and insula. Specifically, studies of the identity of threatening faces have found that faces of both
defectors and untrustworthy individuals have a memory advantage. The reason could be that
remembering the threatening people is more important for self-protection and is rare in life. At
the same time, the research of neural mechanism shows that the face with threatening identity
will attract more attention, and the recognition of the face will spontaneously recall the infor-
mation related to the threat identity, with greater activation of the anterior paracentric gyrus,
superior temporal sulcus, and insula. Studies of the emotionally threatening faces have found
that such faces have higher processing efficiency and quality, and looser recognition response
criteria. Compared with an unthreatening face, it is found that threatening emotional face
memory has a unique neural processing mechanism including amygdala—anterior cingulate
gyrus network and insula. The ERPs studies found that threat emotion faces had larger ampli-
tude on N2pc, P1, and P300 components, indicating that threat expression enhanced the atten-
tion bias of threat faces through attention capture and attention maintenance. Due to the dif-
ferent attention to identity and facial expression, the results of relevant literature are relatively
scattered. Nevertheless, we can explain the memory advantage effect of the threatening identity
and threatening facial expression from the perspectives of evolutionary dominance hypothesis
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and emotional arousal hypothesis. According to the evolutionary hypothesis, the evolutionary
pressure has shaped the automatic threat detection system, and the direct-driven, bottom-up and
automated attention capture advantage of the threatening faces leads to the memory advantage of
threat faces. While emotional hypothesis suggests that the threatening face can quickly enter the
arousal system and improve the individual arousal level, thus improving the effort and efficiency
in the task process. That is to say, threat faces improve the processing efficiency by improving the
arousal level of individuals, and allocate attention resources to more important threat faces
through the top-down meaning assessment system, so as to promote the memory of threat faces.
Previous studies have confirmed that the superior memory effect of threatening faces is reflected
in two aspects, face identity and facial expression. And this memory advantage can be derived
from the aspects of threatening face attracting attention, having higher perceptive discernibility,
significance and so on. The future research is encouraged to clarify if the relationship between fa-
cial expression and facial identity is independent or interactive, consider the differences between
instant and potential threatening faces, and distinguish the different stages of memory and the
role of emotional and perceptual factors during threatening face processing. Using a variety of
technical means and a unified research paradigm will be helpful to observe the cognitive and
neural mechanisms behind the threatening face memory advantage.
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1. 518

oF PRI P D JE A5 A HE R R A R R CAZ R AR I AR RE 2 — o UMM 2 B Bk in A M AR
g IR A R B B e (e, AT e A2 FE A% (Boyer & Bergstrom, 2011). AN [ - — M 0 gk i il 3
(e, ALY, AZRAE AR TS A DN I B 2k B T AR AT, X P B 51k 77 e — s A A
ML, BT FLR e RIE . S Eis T B AL S BRI, 5 WA B AL (5 B -
— P R B, SRR RN Z R AR IR AR, H R B T A2 ORI G EGECE . RIS B T LR A
T E AR RIE B R BB o6t — P AR iR B Z R BB A AL 2215 5 (Arne, 1986),  TnikE
RMAL. WU L. 75— MBS EBM, XM BUMA — & LR AR S A0, ok B T Bm U AT
A IREE [ BT M= AR fE 55 o VTR R T FLERIE T 5% H As A B 32 B (B 2 R T 7 O R0 R, i e
JRTE AL RYEAN RSB FL(Vermeulen, Godefroid, & Mermillod, 2009; Whalen, 1998).

BT ALICAZ AR, et AT B T FL A ic 2 S T e mfL, AT 230 A2 n T 34
(Thomas, Jackson, & Raymond, 2014). fERRIN THIARZ HFLAF, B fLe 5l & BA KL 12 9m5, I
TETHTFLFF O H DU e 38 M SRS o 0 5 2, ATl dek e 3 LA P TR P LM TG A 7 1 P 7 ) o 45
Ui AT S PR TET L LA SR 0 15 DA 252 9, 10 A SRR PR TR AL DS M T 422K 14 5 AT A (e A
RS DMERIRERF TR, AT A [F S 2 ML & T A RFe iz e . e, S m L
Bt 55 IHCAZ 1042 25 B 58 K (Jackson, Wu, Linden, & Raymond, 2009), 248 [ FL IR iC IZ 4778 48 34 (Davis et
al., 2011). #AM0, AL FHILREITEE MBI E S, BOREmLSmr=. i, S5id
L PRBR NG FLZRL, 2 AANTEIZPEEAT R i A 44 i FLIN 23803 i &% (Todorov, Gobbini, Evans,
& Haxby, 2007). X% B 5 3517 26 6} TR FLICAZ 0 T A REMAL2AH IR, S (0 B B 0 R RE 380 T % 3L
HALAIEIZ I . N T BETE MR EE B AT 7 BT 9T 45 5 (Righi, Gronchi, Marzi, Rebai, & Viggiano,
2015; Shimamura, Ross, & Bennett, 2006), 2= 344 M THIFL B 13 T FLER 1 P9 A P 5 J2 K08 23 B 8 W T £
WAZREB PR ENAR N, FE R IR A G B B AR AR
2. BB HxEFLIZIZEE
2.1. {TRIEHE

TESERS R, FAE A AT LT “ kW ” MB &4 . thin, Mealey, Daood 1 Krage (1996)
PAT NHERIG T AL PSRRI TS =28, ERWE P kAL 51 77, HE—{ E AT
FLEN. SRR, ArEHARG IEAL, HEGHE &M EAEFRS. Oda (1997)K H NAE R 5 2%
(Prisoner’s Dilemma Game, PDG)yi\, [mI# i EIFERI I FLIE X Lerii AL v BB LG b 8 B
(HE)” B AR (UUER) " FR%E . [FIRERIL, T 3R BT FLAE — F8 5 I A B HERf 2 58 15 . Yamagishi,
Tanida, Mashima, Shimoma Il Kanazawa (2003)38 ik 45 [N 4L K 15 18 25 A B S2 i A 4F 5 AR O =& T FL IR
RTINS . S5 RRI, IRORE T FL AR L AR LA S m B R . 2 ESE Mk
Ui, EREREE, HARESTEAR KM AL A o] Ge = AR Im ATy, 45 SR B8 K B B
MR T BT FLg A2 3
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N1 BIRFNAT 2 B b o BoA B & T LA S R, BT AR R B B 3 () T AL
SN E AR (A RE . Dan %5 A\ (2004) 75 SE 56 R X T 1947 A, L 1M 8 H 3 0 W5 7 1) B 4 2 R
Uit AYEEEUCRYE, BEEAWHC XKL EE M, SRR, 0 AR EEE VR T A E
TS T AL. D RS R I, AR G R Y B R Bk 7 T AL AL (R BE G, i S 80T
X R T AL ICAZ G i o X — 25 R U, AT IR B S L nE 2, F b fEgm g b B
P TEZE ). N R LA B B, I S R B R L A T R T L A AEAZ AR 3
Barclay (2008)7E{EAT1# 2% (Trust Game)H LA =Fh Lk f51(2:8, 5:5, 8:2)RILAEHFIMKIn#E ML, Bf5EAT
MALFEN . SRR, AT LB T ALAFAE SIS, TS LA & 2 & BA B & 1 6K
ZEERFH, N B T AL AZ AR AT B A2 R, R4 23843 A g TR FLAH G e T AL b L,
O 2 L ) B T AL 2 B R R

BUREE, AT AMARZ DRSS SRS IILS N E, SR EG90 . 2 IIUEA R A
For B 03 IR TE o B B 0 %o T FLAC A2 A 34 B 3 ki P AT B A 3 — D 7

2.2. FEHNF

AL B B 473 B0 T FLACAZ A T 6 52 NAMEAT AR AL PR M BE R, SR A 26 b Vi AL AR
NSERSARL, 3BT B ER G S BU S L IIEAZ, 2SRRI S T L2 B i R B S AR
FEAERE S 2 (7 B BTIE 2 EC . Todorov 55 A (2007) & IR AATT 2 B & [BMZ 5 THIFLAHULEC AT ik, FE(ERE
HI' 5% 4147 [7] (anterior paracingulate cortex, APC)AI#i 174 (superior temporal sulcus, STS)® A ¥,
55 PEBAT BN A T FLLE BT A & (anterior insula) 2 7= A B8 i (1R300 o B S5 0T [ A0 34 5 500 N R AIE A
= HIWTH > (Gallagher & Frith, 2003; Harris, Todorov, & Fiske, 2005; Mitchell, Banaji, & Macrae, 2005;
Winston, Strange, O’Doherty, & Dolan, 2002), iX 4> X 35 1305 R B g A T AL, 2 B R B2 TFLT
SRR, HZ B KRN 55 BME BAE G thah,  AATIFE GRS A vl 45 1 FLI 2 f Bl A O i =5 38
T, XN A IMATE TN B B S PR o 1 155 26 T A LIS RT e 7= AR SR PO AR 2 0 T, [RIA w i
T A R R v G () R R AT AN Ji5 55 AN AT A T L B M52 42 (Tsukiura, Shigemune, Rui, Kambara,
& Kawashima, 2013). M EAF I, AATFEI T8 & 4 (nSEA0) HFLE, 295 & T 555 P300
X4 e (Lefebvre, Marchand, Smith, & Connolly, 2007), X M A bb 1438 5 43 (T FLIN T, a2 43
AL N T2 51 58 22 i S B U

PRI, AL S 2 P05 T LR A R B T FL 12 . Vrticka 858 A (2011)%F i L £ 4
MHEALERIGE S, RIEIA “FN” WLt A" MfLERRE. %, DU S
SIRTHT AT 1B 77 A2 TR I0E o« X RS S B A T AL N 23 32 30 i AL b &t id Az B B R i
2, BB AR () B % 4615 BB0E T A4 #% (amygdala) A1 #1177 [2] (anterior cingulate cortex, ACC),
T2 5 ) A AR (9 (Fusiform gyrus) 3GE, 72 AR B T FL IS IZ A3, X — R85 LA & f R 2 =
MR TR TE I (Vrticka, Andersson, Sander, & Vuilleumier, 2009) . X Bz~ T 8 & 43 F1 i 26 1 FLid 12
S0f = ) =4 A N o e o= O & W17 1T NS R v 7 A =i w7 N = s N = T NSO

3. EbREXEFLICIZRRN
3.1 {TAIEHR
e A0 S h o R A . OB S AR TL, PRI B AL (A2 AR5, IR BB AL

R AT RE NP 5 TH S T FLAC T2 « — A2 B T FLA B8 = BN T &8GR A5 2 Sessa, Luria, Gotler, Jolicoeur
Al Dell’acqua (2011)f# F $EIRTTRCAT 45 & 80, Ry AL ML FEa D & . TR A& E K.
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Becerril 1l Barch (2011)%H fifL 2-back 1F:55, [EI#E &I RAR I FLAR L T rh VE T AL 2 BT IERR 3R B s, IR
I B4 . Jackson A (2009)i8 i [ FLFF AT S K I, & i FLAT I AZ I HE R 2 ARG I A A R
T A T AL o X ol T AL P PN B B B A ¥ ) RiAR 1« Johansson 1T Mecklinger (2004)3% H
(5] 42./7%01E 75 7 (Remember/Know/Guess paradigm), & I Eu b E 5 R FL(HTE RuR. PO I IE AR FA 2
FET M2, I H AT T HEAN € U 26 LA oy FE, B Tl © TR = T AR oS

#/I\” R
3.2. HZEAY

SR IE S O AR TR VA AR T Ve B A 217 e 1 S S R = &7 L1 Y T ke SR TR VA [ i
(Davis et al., 2011; Stiernstromer, Wolgast, & Johansson, 2016). 1R ZHF FUESL, MR IEHFLEE S5 M
FUAERFRZAL], 2 e PR IOE 5 BN R 1) R A A A% —FT 0T [ 0 2% L i i 56 X 35 (Druzgal &
Desposito, 2006; Fenker, Schott, Richardson-Klavehn, Heinze, & Duzel, 2005; Liu, Zhang, & Luo, 2014, Lo-
Presti et al., 2008; Van den Stock, van de Riet, Righart, & de Gelder, 2008), 2% HHE 215 S8 R 519
B, RIS B S E A B0 AZ 1 58 A 28R (Ohman, Flykt, & Esteves, 2001). #E—5 FWF 70K B, B i
FLEI PN IS AR 2 B R G R Y B () S o I 2645 5., AT ZE PN A Hh 5] 2 A A A% A A T HE R Bz J2
(orbital frontal cortex, OFC)[#) 5 K (Satterthwaite et al., 2009).

JE AR 2 T AL i A 2 RS A B I TR ks, R I E R ECAH OB N2pe [ (Holmes,
Bradley, Kragh Nielsen, & Mogg, 2009), P1 J&4F1# 3 P300 fi 4 (Lassalle & Itier, 2013; Liu et al., 2014) k-
AIIRAL AR, BRI I v B SR AN R R 1 s W T LA E B ) o S B W TR, 3 B
JE 2 75 T FUAH G 31 B  rh vE  FL 2 7= AR T8 /N NL70 v, DA ST FLR G AR B THAL I P2 140 Al
B R N2 R BE /N R o RS T L 380 B SR RIS B /), 3 W B 2 175 T AL P 4 5 D00 34 T RE AR
T J5 5B AR 58 45 74 (Ashley, Vuilleumier, & Swick, 2004; Stekelenburg & De, 2004).

4. BBpEFLICIZEE R =L RE
4.1. HUHB R

A ER A FE, REXT B IO T RN PR R REAE AR AR SRS, TR TS A AR
A E IE N I RE il 2 =34k 5 K JE (Gernot, 2009) . 3X —{BR U AN HEAL I 788 1 X AOMURE R T
RYE, W B RN T B 5 2. (Blanchard & Shiffrar, 2011). BRI, EEAE B IS0 T 7
TUFTEREAE A, HAN RN EE S E R TAE, Fik—BRIBIME S, RSk s m g
B8, AR RN B 30 E AR (Ohman & Mineka, 2001; Schmidt-D, 2011). X SR # AL KIS
CAZ R T TR E B2 e x B I 445 B WOt , 15415 B8 25 2 1 4 ft(Fox, Russo, Bowles, &
Dutton, 2001; Hansen & Hansen, 1988) . K & #f 70 iE 5& 1 B b 1 L & 77 A2 3%k % M3 & R W
(Feldmann-Wustefeld, Schmidt-Daffy, & Schubo, 2011; Fox & Damjanovic, 2006; Huang, Chang, & Chen,
2011), i EE & M = B s (Belopolsky, Devue, & Theeuwes, 2011; Horstmann & Bauland, 2006; Oaten, Ste-
venson & Case, 2009). b, #EALRBMERUINN, B AL EZEREE . B F i LB s 2k
BT B LRSS, AL IX LT AR X 53 B H 1 28 R B £ 47

4.2. TRLEMREERR

5 LeDoux (1996) At RYHE 175 48 M if ) i {RE R FR 18 2480,  Ohman A1 Mineka (2001) F) 24 AE I3 4 BT AR
HNA, RYHRNSIEYIRHE N LG, 23N E GG AR R0, 1 2Rt v DLES S 4R 1E 2 B A

DOI: 10.12677/ap.2020.102012 96 P HE A


https://doi.org/10.12677/ap.2020.102012

4

EUNTRE

RGPS RS, AT G EEEANMEE R G, BEJ5 PO SAL 2SSO 4%,  fn Lo A St
A L P T AL AT DAIRGE I NP R G, B R MR K, AT B T AEAT 55 i R 1) 8% SRR FE IR
B TR AL AT AE SR T 22 B B BB 4 000 T L (R 9 2 ) SEABLAS AT, FEAESm S I B sZ 21 58 A RVERL,
NI ELAT B8 47 1) A & (Dan et al., 2004). 3 J N T 18 1T AL PR 2w R A0 34 058 of Jal P 17 48 o B8 PO A
B R G2 R g ME B E Zm AT B LM N A BR R & T (Lagattuta & Kramer, 2017; Mo-
riya, Koster, & De Raedt, 2014). B fiFLIE 32 & MR e B KCF 3R THIn AR, IFE B MR s
JEoYBCEE BT AL, AT b T FL A2 . 1K B T g I i SO B M, H RIS FH T b &
B 0 R 2 T AL

BRI, H Rl R R SR RARTE, AR5 U= AR SRR A B, I AR # i 3 M
IHITRSE I A, AR UM R TE — S P IR M X 0 TF, 7R 8 5 4 AR 45 1 st bt R IN A e . 3
— RS A 1) SRR B A BT 50 AE U T LA 2 (AN [ o Bk e A 8 )4 F 7 =K

5. INEERE

DAFERFF FEUE S, g I L A e AZ A0 35 0T BV B 1AL S 3 I T FLRAE AN 7 T . BIX Fhid i mT
DAMBUI T AL 51 s A S S A vl ik . BB CEE DT TR . AR FIE R — P % IR LA
TIUA )

i, WHIRE, BT SCBUE FLICZ BIBIEFEAT SR BEAR 4 3 X 73 [ L A% 46 AT AL S A2 1042
PIVER . X T B AL S, B O W TR S B 5 AR 5 TR A8 I L (Vrticka et al., 2009), {H =2 )
FH R R A RIALHIATIE FRI0UE o Th AL A AL 5 2 HARAROSL RIE R AFEAS HAEH ? Bruce & Young
(1986) s SEHE X I, FF AN T AL S 4 I A S7 T LR I Lo (Hg MmN y —F AR, fae
B 5 BAEEER I iCAZ T8 i PR R A (S B FR 5 & 005 BAFE T2, A A Tt
il NAT 9% (Jackson et al., 2009).  H BTSN TR BAEH BT o SCREBST UL IR 7R I,
T FL ) B 43 ] et AS 2 B i T FL R A HI T A B, [z 2 R #R (Caharel, Courtay, Bernard, Lalonde, & Rebai,
2005). THFLE O ARG I LRI X WAFEZ S5, HAUE BESEYIRM L ZE 25, K S iE B ek
ERARETALX, MEFENSE LN SH EEA L. A G R N B ik & BT 1 fL K ARE
(Prosopagnosia) Fll - #% 437 48 it (Capgras  delusion) 534 7 THI FL 1% 45 A1 B 1 b 10 X053 2 B % (Schweinberger
& Burton, 2003). SR AL SCREAC B UL, THALE BAEE S VIZA L E N TG 70 AW, — Mo shds
GEERN . AE)REEEIMW R, 5505 B0 BRI A5 w0\ LA 6 X 25 AR A 5 5 s
PR B T FL X AN 20 252 B3R5 152 (Pitcher et al., 2014), w] WL FLER 1 X i L 5 43 i n -
HATFEM o

B, HETWEHR EEOGE B S AEE AL IR B E R, S XA RIS B I AL e
Je, KZWFCUER 1 b i L5 S E B i FLAR Lo AE g2 B pe s, SR 7 BT R FH %) g ol T L 45 AN AR 1R,
MBI S, U yE, 2R, ORI EA B3 sl S hms, CHEgEdm
Bw. BHERNE, BRFERE. BT AEIAL, (RS Z AL RS 2 MR & 0 L 7. 30
AT IR B R ILBU AL AZ AR BN, AR F = AR i i L FEA AR R, #h &% sl AH B
HAAEZ 7, AT WA LB EUM S AR B AL 22 57, AN 2 LOATE BB i fLacAZ R A bl . ok, B
IRA A B FER LA R R 2R BB T FLAEICAZ B2 R, B2 MM ELER, H IR SR ALICIZ R 2EAB B
X AT RE A2 18 il H A A ] 8 I FLAT Ay sl il 45 5 s s 2 —.

F=, BUEALEICIZ AR BOR & R A& RIRERL A —J51H, H AT AN AT 1 B i fL7E
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