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S WA BB RIPOCE I AT S 2L 22 5, R BREN T 15 I RME, DO TEME LI BR 5 P 10 AR > e L [R]0s
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FEHAL, B TEDOEE S B ML JE, WPOBAMA I WA R, DHe T AR LUz A . IR T3

S5 T AR SR o
KR PROE B R SMURIHER

1 5l§

RN POBAE A N ARG S, RN
TR (P, KBAA, 2018 ) , TE ARV
FEr G R LA . A B A RME AN DAY B A
e 7 P b A A A AR P B Y s, T R R
PERAPOEN MK A" (Olatunji et al., 2010;
Onat & Biichel, 2015 ) o HF5E A BALEfEIEH DA,
In 58 38 SE (obsessive-compulsive disorder, OCD ) .
R RV ERE | 1l R S A M E (blood injection
injury phobia, BII) 8 & 7 T % AH [ 49l JBlp 40 354 i
AL SRR, I SRS RO (Cisler et al.,
2009 ) , X FRIRMEFNPOE AT REILAE TR e £ R
g,

FEIR RS O & R BUE F A O B R i T A 2
T, IR B R BB T RIB YT T A WAL 1 £ &
BREh, AR Tl R 1 B R LA AT XY 8K

A (Foa & McLean, 2016 ) , {HBSRXFP “—J]4)”
PR —SE B, AR AR T MR S
A5 TH TC 58 R: (Jessup et al., 2020 ) . WFFEF
R PP 17 2 R R A 0 T 0T

JEJ (Mason & Richardson, 2010) , iX—4% &3k
TR T R FE R AT TG i AR R A R A

RIVEsk st A pE ety rp PO AT BE 5 £z, RUMEIK
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[F S 2 ) FE B RREAE . PRI AS SORF LR JLAS I TR
FHRWFFE BRI T S 25 S8 B e AR
POES FRIERAFICR, RIAAFEIERAREA A
)1 2 J2 e, A SR T R R DR A8 22 57
RS IR ARG YT A E Z s HR M A2 > P [l
JEMA S PRIy . ML 2E e, 2D A
PIF 225, VIR XMER Y r iR At 2R I
Ja BT ORI, REARRAYBIESE TS 18 AT
JEH,

2 TE. RESEEEXBHERS

2.1 ZMEAIRESLAE 1 B A

FE IR AR R A UL — RS #H5E0  ( Penninx et
al,, 2021) . ik 2013 4%, 2RI Z—HABA
HEERG (Baxteretal,, 2013) , #2020 4E, 4K
L A A R B A A 44 i T 26% ( COVID-19 Mental
Disorders Collaborators, 2021 ) 2L &4 R 5|
ZAHEAET AR ( Hoppenbrouwers et al., 2016 )
1T DR 2% 2 X6 V5 % ) 1) R A A 46 O (Rozin et al,
2016) , eI E P S N ALH] ( Chapman
& Anderson, 2012 ) .

RUH SO PEREDOE, DOE SRR R 1R5E,
2019) , WA iE IR B EIAILE, #RARER T K
P 27 A A% U UM 46 ATV ZE R 77 ( Woody &
Teachman, 2010 ) , PRI AT EAA7 TR b0 A pE R At
17 R 2 AR AL B 52 o e 4 A T RS . 4 OCD .,
BII. A4 )5 I i A5 ( posttraumatic stress disorder,
PTSD ) . WA ELE R 0 THTXE 2% I AH I AL
SR BB RN DO, ELAT ] T A L A SR
SO, BYRA B RE—E,; WLH L, A
IS EIHCRRAR A, B SROE EAECERIR
LRI (Olatunji et al., 2010) . £ FJrk, 24U
FPR AR RLRY 38 17 1 B AR e T B 2 A TR
Lol PR AT I EEE R, ISR ) 25 S AR i
R IR R AL (B R 7
2.2 FHCARIERERG MR APOE £ PRI 5

RUE 5 PROE: B AR HLAT ARRL Ak oy 1 B AL
ST EAFAEAR R 25 S0, AR R A A 3
L PRGN 2 | M S SR LS B AR 0%
T RV EE DU 25 5 A 4 JE LY 8l F g 0% ( Cisler et all,
2009 ) ; THREMGIX I, PRAGSEACRIER ZM S (3
4745, 2010 ) |, TRMEIIEAY 4% ( Greco & Liberzon,
2016) . iXEL2E R RES FEON MG A E A £

JE RS R R E B AE T, O o AR AS R A A
Cisler ¢ (2009 ) ik b2z FRePE i &% OCD. BII
TR UL AE P )RR DO 3 AT T X4,
SE IR R AR, RMEURSE — RO, 1R
WMPEAEMA IR R S By AR R A
7E BIL F1 OCD Hr, DOBSZSE— S, ZMENZ IR
A RIS IS

HEABFSE A X 53 1R T BIL, OCD ik 2%
PERE, 17 SE PR RV RN RO AL 3L A7 T PTSD ik
B % % (eating disorders, ED ) ' ( Bou et al., 2020;
Knowles et al., 2018 ) . % F PTSD Fl ED £ [
ik, THREESEESERALERN. iR A
LY PTSD s 5 G ARG, AR SR
A JE RN RO, (LRG| 20 30 H 45
JEWLIE S48 (Kirschetal., 2015) . L% FFEr ( Morris
et al,, 2016; Schneider & Schwerdtfeger, 2020 ) . 7%
W EWEE (Duval et al, 2020 ) , X FEIHATRERYE S5
FFHN, POERZ ., 24 ED Bl et
S AE NG SIHEGR . F R R R CSRBEAIG 1Y
TR G TFARTRIS, DU B Pkl RO T 3
K% B EE (Burmester et al, 2021) , BIRSE
AN PR 2E S, (HBARRMAN 4 H s 15
HAVT o

R, 5 B IR AR sl TS YA DG £ R R
PO e S M A 50T, BUMVE AR
Bef, RWE GRS, X — 2R LI
PR 6 AN () I TR A P R A TR 7 o7 24 1 S )
W2, AR AR LR AT S XTGBT T -

Rk, DIEASE 24 FA B e DR 5 110 25 S
HAEIX A Tk, SRR S PO 2 AT
A DAV S DO R 215 . THIR, $Em Pt
5 FOE B D REREE A BEISTAGE, i ELX S A
BEXTEHIATTRME . DOBMEOR A 2 L,
DA FORAR SOKE S5 2 2T A 32 L RN DR 1Y
TR SHELIvsE, T mE 255, A
Il ARYAY T PSR
3 ETE&BFIAERMEESKE
31 RUE ., OB

ELFY V% R AR R S R 2 e s ERLATE 5 1)
2 AR (Greco & Liberzon, 2016 ) , FELFH2EAF5E
TNz . FEASERMR S PCEE S s, R
22 57 £ 44675 3 (discrimination conditioning )
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AL OB T R BT BOFITHIR B B, I 15 B
TR R SR (CS+) H5A Bt ies | ezt
PR TR (US) (e US ffh |
MY AT, PO US GBI Ao . RO 45 )
FAZVCRCH B, TSy —Fh b R (CS-) MER
GARLR, NAE USELR, SR CS+
g AR N B RME B R K W (Borg et al., 2016,
LeDoux, 2014 ) . JHiRrB R RFEITIERIEA, £
PR Z UL CS TAILES US, MIMEBIFEAE CS+
5 | R B DR SR
3.2 RMEFIPOEARA T AT b

RMRAR A2 ) PGB 2047 AL R % e
A BT R PR S T AR IR B R AR [RIVE T
P TE EMAR (MRS DORIER) | AR BN 55
T mBEAEE—E N E S, WAATE—E S0
3.2.1 RMHEAIPOERRR IR 2 57

TR AZ S SR AP R R o] 5 RO A ) 1 —
M HAE R FR bR, IR WA 2 R B RS
SR ARBEANMA, Sl S A2 ST 5 B 2R CS+ AR
R JRR By RO 8% (Duits et al., 2015; Olatunji, 2020;
Olatunji et al., 2013 ) , XRHIZURAIPOER > 152
NIz ] i R, MTEIHIRBYEL, Bl US
MTH e, BUMRBEREITHIR, DR ANAATE T 1B M
( Armstrong et al., 2014; Armstrong & Olatunji, 2017;
Duits et al., 2015; Mason & Richardson, 2010; Olatunyji,
2020) , X RINHIBFLTIFAGEH T POE, Mason
1 Richardson (2010 ) >R H 22 51l S5 40 X 45 i 52
TRME . PORR IR IR R, G5 FIIESE T X —
M, AR HERETIRE 5, MeasE
— P PORBIER LR AEW , X ARER”
SHEAMAFFZE R OB (CS+) , FrLATHIRRY,
ARBGEA BRI 2278 e i, R S8k
PRAGHMELUTHIR . X B “ANE” FnlEtT 7EA ¢
W EBHIESE ( Armstrong et al., 2014; Engelhard et
al., 2014 ) .

B, B NESARRZMAF PRS2, JFE
Aok SRR R B SRR DR AR 6 22 ) P B 45
M 2F 2R HZRNO™ A BB AP . TER IR O T i
15 IEIXFPERAS R PTTE BR, (HPOBRAIARE, X—2
SRR A1 T S ] B BT T RO A AR B R
TEREROR
3.2.2 RMEMPGESM T WA BN 28 5+

A B RGO — A E B bR . AR

SR, Bz 2R ( SCR ) 23 H A i 15
Jr DAERMARPOG 15 8, MARI TXF CS+
i) SCR 3 & T CS— (Klucken et al., 2012; Marin et
al., 2016 ) o T S EUMMRIEAH R, B o S )24k
B ERLKY, FrULEHR B, B B US 1Y
AR, ZUE CS+ MR RRHZHT PR, (HDOE: CS+ 1Y
Fz 45 BHITEAEA—3, Olatunji 25 (2007 ) KIIR
MIHIRZ S, CS+ 5l SCRMKIH KT CS-,
RUFDOB R, K H SO AABXELITHIR o 17 Klucken
45 (2013) IR T HIAZER, CS- 1Y SCRIER
ERKT CS+, XTHAIMRERMATTRE ™4 T AHIE
P, H CS— JE T IRBEDOERG . DOE: 2T XELL
THAR AR A E DOBARE S 1 o — AR s A — R R L
16 3h - (Bosman et al., 2016 ) , SR TREEE
PIRFFEAR D, AR TFHE— 20 B9 S0 140 L ff 2
A N B AR AR AL o

M2, BRI RO S22 S TR T AL
il EAFTE—E 225, X —Z R HFEm eyl -
WA AR,
3.3 RMHAFPOE &2 > 2L

RUE PO S22 I —Fhgih ez >, 25
SRR A2 N Tam P, Anmiar [l ( dorsal anterior
cingulate cortex, JAACC ) . [E #i K /= (orbitofrontal
cortex, OFC )5 R FF#%( Nucleus Accumbens, NAcc & .
A, P SORARIE S, BA AR RDIREMGIX .
3.3.1 dACC. OFC & NAcc— @ik &1k
> LRI X

S AF A2 2T 85 B CS-US B 25 M 1 DA 0 Rk
WMAREITPAL, BTLAMZE S WM Bk, MR
P S S e A e (VU UE LS i N I N Y2
I NAce TEHRZ, SRR A& it & vh A4 2RI,
OFC TEHIHAAN LA /R 3 (Klucken et
al.,, 2009 ) , 1M dACC MBI NERSS T P ERRHAY
PEM L R (Kalisch et al, 2006) , %5 T CS-US
B 25 5y A0 33 FE ( Mechias et al., 2010) o P LA
CS-US MIRES BRI 238 B N iz 46 T R R
NAcc FIHFIE A BEE IR dACC; TR
TPAG S P A 2 DU 7 S 45 BO TR R 22
1% OFC Fll dACC., LA ki DX PR T AE R R AR
)i AR 8] T8 F . Klucken 55 (2012) 2R
ME R (CS) - Bl (US) a7 R A 2
M 5POEFAM2E I LG, S5 R AR IR 2T 15 By
Bt (CS+>CS-) , dACC, OFC 5 NAcc ¥J133] 1 i
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FWOE, XRERIIEUWEA PO 2# T SR BULA
M X I A I0E A0, RIS DR =X B2 >
FEAE T — LRI P2 R 2
3.32 M. WHESEAMGHEAM (ventromedial
prefrontal cortex, vmPFC ) BRI A2 2T K
K X

A AL Pl A Ay R R A ) R IR () G g
WGIX, EATERMEICIZR 15 . FEfRERIA Th i
2 T EZEEH (Greco & Liberzon, 2016 ) , WF5EFHE
A A% AN e RME SR 2 ) i i (CS+H>CS-)
SAFEN 2 B, EER A VUNRNCIC S 24
PIVER (XIZZH#855 , 2011 ) 5 1 iz T P3RS
FEEREAT AV LRI, D02 & PRI 6 D) BRfik X 3%
P T B, R BOCBMRAE 4 I/ EH (Marin et
al,, 2017) o YRS 5 —> b HE A AN X —
WA 22 (vmPEC) |, FEAETHIE B B A%
S R SAEERN (Milad & Quirk, 2012)
PRI AR SE L A ], XN 5
RUHAZ S A T304, HETIR B IR > 15 0 2R
H#¥ (Herry et al., 2010; Morriss et al., 2018 )
3.3.3 il —— DRGSR AT Y RE N X

ik 5 Cinsula ) A2 RHN R 20—, TENESZ
HiE A% O ER (Craig, 2009) o FROE: IIA% O RRAE 2
X B ARG R AN H B RSS, Qs (Rozin &
Fallon, 1987 ) , FrLUNG S A DO A2 ) th R 4 8
TR . DTSN IEANE 26 0 TR SE 1 i & %7 IR
SERRESE (Vytal & Hamann, 2010 ) , M SA42%
MESE Tz (Klucken et al., 2012 ) ., Klucken %5
(2012, 2013 ) SRFHGA2 2300 L TR S 27
S 5POEFAM2E T LR, S5 R A IR TSRy
Bt (CS+>CS-) , DOBA M TRMAA >, I
FEIWH T 2 O, 0k 3 A ik 5 A S DRI IR
HHAR R, MTEPOEHR B, CS+ 5 CS-15%
RIIIG s K e 25 5, (B CS— AT CS+
S5 Gk 25 M3 1 e A A%, X —45 2R AR
B TAT e g R U ( RIARE A 7o ks,
PR 2T XELIHIR , 5 D AR S PR RS )
{H5 Phelps % (2004 ) [HAF5E & BL—2, 0l LUK
HIHE T4 o AT AN E: 427 > K i B
POBIR LT IF A T4y, R CS+ I PREIR & it
THIBEKIBAETE, SRV 2 5 A T
JinT. ( Sarinopoulos et al., 2010) , XAUF- 7] LIFE R
— PR T ] o R — TR 9 3R B AR A T L

ORI, AT DO AT e A 2
( Fink-Lamotte et al., 2021 ) , X FEIHAMAERT R L ]
PPN TR R, A A0 L i [kt RS
VR, FTUAMAZ T 13 BORIS DORIRS , 7ETH
IRFTBAATE— R AN E T, 0K S BOMA— B “E
" AEZ AT POERRG -, 7 CS+15 CS- etk
FIDCEMEHINT T AREEA T, e B A
WARLFHOAFRE T CS+ DUBIBKIHAAfE X — R,
DA A A AN 5 5 9 DA A AT 1 X DR 1
Il IR OB A R80T (H R TR TR
PRAHLHIBFTR B Z , BRI T B Z AR HE R 3¢
FFo
3.3.4 RUH PR s 28 K A0 L

RS PO A2 2 BEAL B AR 1 2 5 2R 2 B
S5 RIN X, PP M 45 F AR DD BRAN X . 3%
TR [ P R 2 S ek e I L ) 5RO 2% 2] AR 2
— PP 2R 2] i R (RS R U F2E T
AT M S AU B s R, AT RLME:>)
5 POEE 2 W — P 2R ) 2 — R
JUBRRMHZ S e ) Bl = e hb iz, BT RAAMA
WEHE215 CS 1k US WG5S, IRy
A7 A I e 2L 48 B R RN 25 A2 B B A7
G VR o PR S i 24 2] (i 4l 32 S
B, AMEE 2RI 15 US PCER 3 T CS
b, IR AR ZN R N ERIERSZ BT DR S A X RO
() BRI SZ T2 Pk 2 SR o

MRSk (1), dACC. NAcc fil OFC 7E2t
2] 5 POES S R EEAEH, EN1Z Bt
S, JLEISCEE CS-US MBkES: > . it &5
IR AR ST W RE S DD e DX, I M AH EAE R
L] SEBRMEE 25 R 50004 10 5 WA R DO
) R UIREING X, EHHEE DI DOBIR R 1E
FHo BSRBETNR AP o] 6 L AR A HS (Herry
et al., 2010; Morriss et al., 2018 ) , {H 1 TR B #f
LML =, PP AT IHE AR, FrLA
ASCEARXT A

4 BESRE

M MPOE R EEARF 225, X HATH LY
JURRAN [) 7.2 £ B i ) 15 28 22 P AT 17 XA
B, AR AR R R AR R A B R T
AUEIE LR Ao T DU T MRS DO A UK
% AEBOS AN RENR X _E 22 SR B R RMA
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TR TERERY, RERTT AN SR A BRI T,
B T PRE 3 SRR AT, T Hil i
AR FB, W SCRR BN AAER . A
RO IR 5%

A TR I AR I, H W AT Sl
T ARMITHE— 2 25T, (H R A PO
55, TR —A I s, RIROE A ST R 56
(RIS 7E AN T b [ RUAR2% 2] (ORI 7 T S 4R . T LA
ZEATA MRS | BRI, ARICRIES
26T JUAASKBIIE /T IRIE R I Th]

(1) POz AL LHMUR . B ig T, AT
X AP A 1) e At = A DO R
X F W PR T REATAEZ (RS . Berg 45N (2021)
X POBSE R AR AL T THRIE, 5 FE T IRE
WA ez AL B4, T Wang 25 A (2021 ) i PR
TACRRMEZ AL AT T X LEAfFoE, S5 SRFRIRMHZ
RRERE & T POEZ AL, 73 ANRIEZ AR AE N i 2L
il AR AN S RE (Wang et al., 2022 ) , RUE
I, PORZACRE BRI IR TRAP BB, i
TRK A2 [l L ARST

(2) POBERMT LS . AAD YUY
PRAGTHIR I VEFIBLEL, 48 F-AROHIR DB 7
3 1 7 SC [ JB3E ) R 2 2] B A TR g R, T LR B
PROEZ T MELITEIR , F27E TH R E K ( dislike )”
PP SRR [l RRE, SRR ORERK
AL [l DO TR B 3T B, Xt
PSRN RFETE 13 BB CS+ J5 BB — T A
W, TR BB CSH+ i DB — R R, X

— 7 IR A e A A5 A > 75 1 ZMELUER (Raes et
al,, 2012) , HXTHAMHURIIRT KB, HIFEZH
FHAAN AR AR R AR EER . X TE 47 AT AR R 2
G ANEIR” B AR A Engelhard 452014 )
1 Novara 2 (2021) [RIFERATZIEA I HITRTT T 1
BRI RE (0 ) JB 2 I DORTHIR , A5 SRR
TEXTHUIE SR S AR DO AR 21 T f8 2 1
i, XRUIX—H TR T B T OB A S &
AR, EXTHSERHREN2ZES, BRAHR
X TIRSE o
T8k, RMEIEIR R4 a D B R IR T AR

AT DMWE R PGB R h—Ar i T . ©A s
RO IE R AT LI A7 2] ( Mueller et al.,
2019 ) BT LMEHRMEIHIR (Reddan etal., 2018 ) ,
HAEPEA WA (Fink et al,, 2018) . LHESR
AT T T AU 20 2 PR LA B Rk, SHRE
MR AE LE ARIIER, T IS — AN IE B O
ZHTIHRB B S CS+ARVERCE AR S CSH O
55 10038E ) /R AT DA B TR DO

(3 )T AR RO > FE R AR FHPILI
POE S AR R LA I L 26T LUJE A% ( Christensen
& Lewis, 2021) , A PIRFFANAL ST BAE A
RG] AT T Rk R AR i i 7 /DA AR
T /DA PO AR 2] FNH AR VR LT (B AR5
RGN

(4) PRESMHERTEIR RGN . IR
Bt AR R T FERME A2 ) | BV H TR RIXE
i BE RLH 77 4k (Duits et al., 2015; Dunsmoor & Paz,
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Fear and Disgust from the Perspective of Conditioning
Learning
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Abstract  As basic emotions, fear and disgust are negative emotions that are related to threats and make people feel strongly unpleasant. They are
of great importance to human survival and adaptation. Moderate fear and disgust are conducive to the individual's awareness of danger and rapid
defensive responses, but excessive fear and disgust will affect the individual's daily functioning and may even develop into post-traumatic stress
disorder, obsessive-compulsive disorder, phobia, and other anxiety disorders. Previous studies have shown that excessive fear is the core mechanism
of anxiety disorders, ignoring the role of disgust in it. In recent years, with the emergence of the ineffectiveness of exposure therapy for certain anxiety
disorders and the disclosure of the close relationship between disgust and anxiety disorders, researchers began to explore the mechanisms underlying
anxiety disorders from a new perspective. That is, disgust is also an important pathogenic factor of anxiety disorder, and fear and disgust should be
combined to explain the pathogenesis of anxiety disorder.

Fear and disgust are the main emotions of anxiety disorders, and analyzing the characteristics of fear and disgust from the perspective of
conditioned learning is expected to provide an important basis for related clinical treatment. Pavlovian conditioning is a classic paradigm for fear and
disgust learning. A differential conditioning paradigm is often used in fear learning and disgust learning: a neutral stimulus(CS+) is repeatedly paired
with an unconditional stimulus (US) that can cause aversion, and another neutral stimulus (CS—) never paired with unconditioned stimulus(US), as
a result, only presenting a neutral stimulus (CS+) will cause aversive responses. Fear and disgust conditioning not only simulates the acquisition and
extinction of fear and disgust, improving our theoretical understanding of the functional properties of fear and disgust, but also has implications for the
prevention and targeted treatment of fear and disgust diseases.

Therefore, this article analyzes the characteristics of fear and disgust from the perspective of conditional learning, and summarizes the
differences between fear learning and disgust learning. This article has three aims. First, the article discusses the relations among fear, disgust, and
related anxiety disorders, and distinguishes the dominance of the two emotions. Secondly, from the perspective of conditioned learning, it compares the
behavioral and neural mechanisms of fear and disgust. An in-depth analysis of extinction differences was carried out. Finally, from the insufficiency of
research on disgust conditioning learning, we discussed directions for future studies. That is, future research can continue to explore the mechanisms
underlying the disgust learning from generalization, extinction intervention, etc., and try to use adolescents and clinical patients as target groups.
In sum, the emotional dominance of several different subtypes of anxiety disorder is distinguished and summarized, which provides an important
theoretical basis for the screening of clinical anxiety disorder treatment targets; The differences between fear and disgust conditioning in subjective
feelings, physiological response and functional brain areas indicate that exposure therapy is indeed an effective treatment for fear-led anxiety disorders,
but cognitive intervention may be preferred for disgust-led disorders.

Key words disgust, fear, anxiety disorders, classical conditioning



