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DRI R BEHENE : SREIEALNEEIERE

gk KERD B O#
(AR R DB e K R S B BFICBE, 1M 510631)

# E OSEMZEAMMRS RE, SRR RITFEAFEH R ZE L. AIEA XS AR 65 S ) A
R— BRI A i S, RXEFE R RE N RE SRR Y Gz, R RBEALTY
AR AP BH G ERIFT LR, AMAITH-T. BL. 2RI F R ALBZMNH A SRAER
BAEN, BREEANZIEAGY A5OSR AT XA X, FEZRDIDAA HFHHE TS, ETAE
R GICEBERFRERRA, Lt HOAAKEAALG LR RTREE RS,

KR SEIMMW/ARE S, EHER; LFIAK, AR

NHES  B84s

U B 47 P (resilience), MY FE 5 ) P (stress 20 40 70 AR, — B2 T T B MERR SR W
resilience), TG RN ANSE | 5 S 745 S KERIMILES R T O E R AR F KR
TG A RE B, AR R ) R BB PR 3R E & X, W EX KB EHLS R IR T 0385
60 R A BEALBE, S8 BORS AR (He IR, PERIAT 5T (Masten, 2001). 54 BLRD PEAT 5 £
A4 5 W 8 B 55 ) AU 12 28 (Feder, Nestler, & Charney, FERVEAR R EAE BT B I 25 5, BT
2009; Russo, Murrough, Han, Charney, & Nestler, FEXF G A T XE ARG 4 DT W D4R 20 4 90
2012), ARSI, MR AR EH 1A H LA & ERE, IRHE LSRR THEITAR TN
AT R BN, 3 ™ ) B A ) B ) 4 s AT R FR 1Y, e 1) B AT R 7 15 T8 1Y B
BEFR K T W5 ) 7 (passive  resilience), iRk Tkt G T A AR, G R X R e ML A T 5 R T Y
Z R EZHN, MRS T B S B A o

JE&, AL SRR A A (active resilience) O B VERITFE BT AL AL AZ A 2 BRI U 1Y
(Russo et al., 2012), W, G THRBEARENEEES, S35

W 2 0> BB PE TR ST B 00 2 5 A [R), 7E A [] B BB TR BT B e SE L BRI AT 3
[, R A B CERBE | BIRE g BETXEASE, JF DA A AR Oy TR T
P 1 LU R S R R, AR, Wei, 2012; T B, MRAURA BT O B M A AT Sy e
Wi, AEET, 2005), JFEHLIAE AL sy TTBERPERORNGA, JERIT.O BB ST AR
WF5E 0 22 (0.0 BR SR R 5 4 A K =2y “Hiik 4178 AR, HncBREE AT L) 55 0 p A 1%
SHUE 77, E R 1 T 7 AN B A NGl AR A T S M (R et al., 2012); SRS
A0 FE 7 IR I FE 3 B AT RS I (Fletcher AR FIIIRIERTCILBIRER #8 FE R 2 — ]
& Sarkar, 2013). LT AR 0 B 1 Bl 28 2R 2 BR AL . fMRT
(functional magnetic resonance imaging):i AR A1t
F W AR S Bz N S, AR E 0 B
Wk H 0 2017-11-13 FERTCRI PR RO BB R A I B, 287 K B
* EH K HRBIA A (31771219). J?‘J‘l‘lﬁf%ﬁ@']%ﬁ%ﬁé FE AR b 2R [ (frontal gyri) . A5 R

(201607010320) Lk J2 4 7 i {15 K 200 B 24 e AF 57 A B . IV .
FHRLHTIE 4 (hsxly2017005) %5 ) . (right insula) FI [ F117% [E] (anterior cingulate cortex,
WAEVEH: A, E-mail: yang_li@m.scnu.edu.cn ACC)ZE filg X HB 2 5 1 45 e AR O BB M A AN ] 35
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i (Burt et al., 2016; Johnson et al., 2014), {HH T
fMRI H i EA W AR RS, IRELRERSS
iy DX B A 0L ) 2 TR A AR s LT R B . A9 25
T EPE AR ZE S PR R RO E % S ROR Y
MR, GEAESK, BRI 0 B2 B B AL
TR R4 R T X O B EAL S IR R . WS
J% B NN Hij &% I (medial prefrontal cortex, mPFC) .
5 (hippocampus) LA K I8 Ml 4% 35 X (ventral tegmental
area, VTA)—{K Ff#% (nucleus accumbens, NAc)¥ %
S IR 7, I Hax 50 X sl 2 7 A
E P (resilient) A F 5 Ji& (susceptible) A& | I fg
HIATE . BEAMBA E XKL BB M s b3 s
WomRIIE X, HLANMAERAE . £5JEAE . PTSD 45 /&
1A S RS BB ) 2 ML 5T (Alves et al.,
2017; Feder et al., 2009; A. Friedman, 2014),

I Joit ] P9 A OGO BB M BB T LR IR, £
EFESLCEEE SRS . RmE R EAL
il B A g b TR (XA, TR, 2R, i
W, 2017; SHARHE, Sbr, HERE, 2008; T A,
FEEHT, 2005), B2 A FRALE] ARG SRR BAR
2009 4FLLK E AT T “resilience” (Y b Bt B FF 4R
A JEL i ML R IR AT Sk 3R U A A5 fk (Feder et al.,
2009), Scott J Russo . Minghu Han % A M 73 F 7K -
B i [X AL ARG B KA BT “resilience” B 4 A=
P2# ML (Han & Nestler, 2017; Russo et al., 2012),
HET LB TR P R R, AR 2
BEIKF- DL BB W AE T T S 3T, IR SR
K BT SRR o AR SO0 BRI M B s 22 BL L,
ET RS 5.0 M EIRE N 2R ESIET T 25
MR, F B 25 5 AH ST & B A A AR & o

1 MENNEEIEALIYIEE

SR &R O T, P egaE A
F B PR P XA I L LS fEJE
JIETE T s 8 5 SO 1 S A S o
P~ (Ergang et al., 2015; Feder et al., 2009;
Krishnan et al., 2007; Steimer & Driscoll, 2005), 3/
L/ RSN NN (37 DO R LA R EXYiIN iR
P, 2007 4F Krishnan 55 A B9 5 — IR A B 53
TR, REMERER T mIish M5 R e
F U Z Y I S R N I D & = R R 2T
Az B DG s AT O R B B Y B K 2% 5 (Krishnan
etal., 2007), 2014 4 Friedman 25 A 55— 4R R T

ANE T 5 s . FrrtEfe e Tmbish s
HLi (Allyson K. Friedman et al., 2014), /R &3
P HLHIA R F 2 Boph 2 AL, 2otz O ) 4
BLi AL 7 T b, TEE X
POLHI A B E . 6 H 33 2 b Iarse
TR AZ PRI T F1#5 5 (chronic social defeat stress,
CSDS) . 18 5 A1 N 5 R (chronic mild stress,
CMS)J& M R FHE T 12 Wbt 1 sh i pi i
1.1 CSDS

CSDS J& N & R iz Wi J1 sh P sinl,
8B CSDS, 2007 4F Krishnan 25 A 55— K M4 12
T ) A BT 3 ) AL (Krishnan et al., 2007). DA
CS57BL/6 /N M, CSDS EEH 3 B B4,
HAEPKIEXIAE CD-1 KR, SRJEM/NRAIR
Bk T [R] — ¥R 5% v b A7 41 32 3l (i 1 R A4
MR, RESHE/NR), ffs RIS
HE 7K i 471328 (sucrose preference test): il /)N Fil 2
75 BT 22 B 8 (social avoidance) i MR (Golden,
Covington, Berton, & Russo, 2011), LLIX 4 H&Hi
g B AL/ BT R AT . CSDS A% L&
FI ISR B X156 K B R 7 % /IS B AT R 1
i ORI % Y ONE 3 B = N s A WA LR =
EHFEFEEN— 2, KEWREEXEE,
T . 51 /N RALUARB G i A Filfn . 5
7N BRURITHEE A Ak 1) R BB L I HE B

i CSDS ik Hi i s A 2 B/ BRTE I L
il AR BN ESR . WREM, /MR NAc
B i B 2 i 42 JC (medium  spiny neuron), 142
JC B BN 2 Wk Z A AL D1 FI D2, £
3% CSDS ZJa, i sl B i 2 50 4 /) B
HIPLI IR, WA D1 RS BTN R
BT A, I Ak AR A A v Y
15 s 5 B0 BN AR (Francis et al., 2015), XI5
SEULHA CSDS AT LAt 2 5% M 413 7 4 O ) #2241
il 2= 4k, 1M NAc Ay D1, D2 Z KA fig & T Hidi
WA A BR T R T ) AR,
CSDS B 2 i 4 f FH T A ARAE 28 B AMARAE A BIFE
CSDS 1J5 & /I B £ JE AR S HRe 8 i 45
24 /NEFRLE, DA L XA EE R A R4
ABYE A )7 1 (Ifiguez et al., 2014),
1.2 CMS

CMS 0.4 FR Ry A R T80 D0 1 2 e s iz 8
%4 (unpredictable chronic mild stress, UCMS), JiF
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20 T4 80 4EAY Paul Willner & H: [ F54 S iifi PRAN
ARAE B8 5% (Hill, Hellemans, Verma, Gorzalka, &
Weinberg, 2012). B& 1 R HI T Hi3¥ 1 058 Z 41,
CMS U AMARAE | £ RAE 55 F5 ) AH DK 1Y R 4
AR5 . CMS 19 3k 72 2 X6 5l 0y it 22 el i i)
(231 U S AR LA 2R 2R 403) AN AT T3 DL £
PERIFL, I LA BRIE RO 2241 10 K~8 J, s
AW | w48 . B K i e D i
JK R B AR 7 R R AR AR IR L RBAT
J A KA [R5 T RE 1 SR AR, /N BUX 23 Hh
ANFEBCE S KA, DLk T T — 2075 (Chang
& Grace, 2014). R#FEAFE MO B 1, TXT/NR
Jit o SRR R L L RUBBURE 45° . RIZFIK
FEY . 24 /NEFERIT . B 15 SpBhEAT LR R5E
LRSI, I HBENLE N, LLA ORI A a]
LA

CMS AHxF T H A BT g 90 =0 0 2 7T 3k
R R 20, WG IS, X2 ez
M T & B R REE, HEZEZNE, X T
Wit 2L, CMS M2 REAELEMERI 22 5, 1
W CMS 2 A R B 5 3 A2 5 R 7K i 4
I, 55 25 AR KL (depression-like)f7 Ay, {H M #E /N B
XEEAT R RIEHIFAFE, TEAR B2
BT IENIG, B LA B #H S BOR B K
i e W00 3K 1) 235 SRA'E g DX 93 14 O BT ) A R B
(Franceschelli, Herchick, Thelen, Papadopoulou-
Daifoti, & Pitychoutis, 2014),
1.3 HithigRa

CSDS . CMS ZAh, ibA 142 HAt i His )y 3l
YL Lo n, BEAA TG R ) (early life stress)fR #l
LA A /D B AR B TRD Y 43 BS, DT 52
M /N B RS AR [l Bt 7 7K F- (Santarelli et al.,
2017), H HI 8 RFFER R0 A= 6 7 04 5 0 O e
W, HAT LU E M, 550 REI 8 Ay I ) < K
L3 B/ BB AR I /N /N BB 19 52 0 28 0¢
HE, 2J15VEJCBI(learned helplessness, LH)FEA | X
S A I T it i A T S 1 2 T P o R A 2 A
IR, KBRS RERE PR L i A AL T
THCFE P RE T 7K 37 Hi, T (Berton et al., 2007; Brachman
et al., 2016), AHN AR LE 4 2 B X H 5 19 3l
YIRS, (EAE R, X T 53
P RRAIL G B2 2 5 RS IR G . BRI A AR
HHR T 2L LB 8 ey RO R A I R B, i

A — SRR AT DL i) kB B, BRI SRy
FELEFER, VR X 43 AN Rl B g KT A4

Fetn &P 4 (acute stress)BE ) MR IEsh ¥ 7E 2 M
J R B S e Htadt J3K-F-(El Yacoubi
et al., 2003)——T] MR H5E/IN BLAE 2 B2 3 ik 3 i
KPR EE X m . R A, (A2
JE 37T W3l 40 B i AN R ] SR U9 PR T 40396 0 1) v
fi%, B BRI R F

2 LIRSS SRR E AL

10 4F2K, WO PRI s g 0w 2B B
FHAE TERK#EL, AME LR E T 08T
BT A S X A ER &R, O X (] Y B B B
WA T AR . E . — R E A&l
SRV SRR AT A 2 AN AXAS ey 7 B3 2 i Xl 57 9%
5, WX Z M B . BTy i AR A SR A
FEERER,

21 FARILEFMSIMENNRXENES
2.1.1 mPFC BEZNRSS L EF M SR

i VNG | PN B e LY/ 7 R )
GEARIE T T AN TR0 33 459) M B0 36 7 908 A [m] )
ZHLH . R Z RSP EEL(CSDS . CMS %) I
TR, X T X RANR, Z RN R
mPFC #2835 3l D B 38R #h 26 036 s /K P s 4
YL B R R SR GE (He R, c-Fos 25 H)ARF IR
(Covington et al., 2010), Hid i E I mPFC
FA) ¥ B K3 % B BN BRI ) 2 Fh AT R,
I H 25 5L 5 51 XM ARAE M 1Y — L5 R 58 45
SR —3(Adamec, Toth, Haller, Halasz, & Blundell,
2012; Covington et al., 2010), X 2545 515 Bl mPFC
AT RE A [F P Sy 2L 22 S EZNG X, H
15 B 9 ek 55 T e B0 BRI ) T, B0 S
A BT AT O R R B

WA WFFEIAH mPFC i 3l 358 6 2 B )
FEAR o 3 3 R A il 4 (deep brain stimulation)di)
il mPFC 3 sl G2 s A A sl /I B o7 e he
R (Covington et al., 2010; Warden et al., 2012), JF
HRF LH sh B it st &30, 3558 IK 5) mPFC
PR TR A PR S iy A\ K /NS (8 I 1T ),
2B BN U AR R 5 RN B (Wang, Perova,
Arenkiel, & Li, 2014), 7E—S53IHLSE . PTSD &
B LRI T 5II—80NE5 K (Drevets, Savitz, &
Trimble, 2008; Hamani et al., 2011),
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FATIN T, mPFC LASRALL P I 19 75 5 i Bt i
JIKFHY JELA AT g S S B L A TR] . CSDS 4
A B e I R K IE R T LH, I H R
JB B ANE, CSDS EE R TXIEA CDI
RIS A A7 BRI D5 T 908 R D g, i
LH 52 A X0 7 1 0 3 (v o ) ) 2 B
JJ1, BAR — 3 R AR o WA HArowt 1 3R 81 L
AELIN R X AN [ s g s i Oy XA 26 5% 0 ieAh,
HEhWcmR W, X FARFEN . fEESEX
T, mPFC B [G) W X X038 45 2 A [6] B PR FEAF
FH(Adamec et al., 2012; Ressler & Mayberg, 2007),
FrEL, SR T AR AR AR 52 50 =AY O B
PIEST Y, kMt RETER G R

KA AT sk G BB 5ET5 17
212 RERBAEMXEN S OEFEH LD
el

BRG] mPFC AN [R B 1 i
Ay mE, AR T AR AR G SE, S
1 5 Wk I N % V) I X2 BB B K (reward
circuits), K F PSR 5 R TR IREA KM fil X
RO R R, FEAFE ACC. IEMBCR A
(ventral striatum) . BE%0 ]2 (orbital frontal cortex)
JIE M & 1 BK (ventral pallidum) DA Kz i £ (2 Jiie &
St 45 A% 2 1 X (Haber & Knutson, 2010), #F4E 3k
Fili 0 € e &R B 09 % 0 B X H 4% X (dorsal
raphe nucleus, DRN)HB IR 53 4T M H
:(Haber & Knutson, 2010; Li et al., 2016; Liu et
al., 2014; Wang et al., 2017), ¥ E IR AYIED
NAc. VTA. DRN 5.0 BEESGTY ) KR A
Y1,

VTA F1 NAc J2it4FRHtis Hit s h sz %
TER PSR . VTA 19 2 T RE 28 T0 A W b 3l
VE WAL OB 2 IR 3 Y 5 9K M & (tonic
firing) A1 = 45 3R 19 AH {7 ¥ & B (phasic firing)
(Grace, West, Ash, Moore, & Floresco, 2003), it
1k Z DU Re P & U AR ME ik, TR B ok ik
S i, LA CSDS AR/ BB £ A8 ]
RSN . BE K R AR 55 55 ) IR 4 (Razzoli, Andreoli,
Michielin, Quarta, & Sokal, 2011), NAc J& VTA #Y
FEEBGIXZ —, FHIET NAc 1) AMPA Z 47T LA
BRRSHN A1, I H NAc H 5 H 2254058 (41 Domi3a
FED R /N B ) A9 P 59 22 5 (Hodes et al.,
2015; Vialou et al., 2010), £k VTA fil NAc 1

ReiE s 2 HIRESG Sy, (H BRETXT VTA Bl
P 2% A UL B NAc 1Y 47 D RE SR 6 ] £ S 4030
TR SR Z A UL AT ST o
213 BEE5EERESN

SRR TR ZREMAE T RS
S0 R o VT T R IR A ) RN
F N Fe il — 3 4R - LR % (hypothalamic-pituitary-
adrenal (HPA) axis)’JE W2 % i, I H 2
38 15 W B 5 i K 52 IR (glucocorticoid receptors) Fll
£ 52 I 22 Z AR (mineralocorticoid receptors)Xf HPA
b i 3 S AT B S 4598 1Y (Franklin, Saab, &
Mansuy, 2012; Levone, Cryan, & O'Leary, 2015),
fMRI AFFEUER, XF£52 T CSDS ZJEHI/NR,
Hoifg T CA3 X W AR FH 5 44 32 ] i ) ™ B e 22 £
FHG, IF BRI EAERT S VIA, 85
Sy E | 55 BN 2 6 E 2 & A (Anacker
et al., 2016), ViU A AE-S HAR K X PpVE K
Ty ), AR ANRIMARIEE T RER TS
IPFRA—BONEE R . FXT TR AR, TAR
HER AT SARFR M /M MacQueen et al., 2003),
B ES . R RIEOE AR R A R R —
X JEEE SRR Z —, IF B8 N 7 93t
B RE R B R A . — T IR AR A A )
R, A0 R AR 25 1 1l 10 2 1 R
ik, oA Il A2 0 v R O F R A S T
L RFUIEAH % (Zannas et al., 2013), FrLL, JE 3%
R R 2 E R E R ILFE LR, 1
AIREAAEE WA a2 5, (HOCERZEE N,
ASUASLE 3ot i DX 4423 T A R R TR 311G 5 5
TR R R, B8 TR F B WL,
R 1O BT T 55 23 76 T IO 09 7K SF- 1 ek
FRK R WA, Uil 71 I sEic B, 7310 1
O R EE A GABAg Z 1K . S-HT “Z AW A
5-HT1A X4 3 47 R A E AR HAEM,
B — P 14 g o 3K AN [) IV Y ) 32 AR 2 /N U
B 7 AR G 19 51 4T S (Mineur et al., 2015;
O’Leary et al., 2014),

T IR RIS AN A VR T 1 i E0) 45 A R DA X
YUk sz, B AT S DI RE % 4 AR B T
MIBEFE, L ANAE TG R s P b B G e H R
Tl LR Z RS 5t g, DA X s Az (K
L BIR T IE B TR A o

A1 S mPFC AR X AAFSE, B
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PG

A

\d/ AR

MU

el S\

BT NEBTIE T B R R P o B A A 7 A I DX I B B S AT AR R BRS04 SR B (2 F Russo &

Nestler, 2013),

AR A DX ) K 355 2 %o el 00 B30 2 k3t F
1Y B 28 ML 2 28 8 AN 1Y, i DX P S Y O RS
X, SRR RS, A A X PN AN [ B 2
i AR AL ER AT R AR R R IR AR A, IR AR
TR DX P SEAS ME ) T S AL ) S O TR R
M
22 IFESIH IR ERALEH
221 mPFC W RITIFER

mPFC [m] P 5 I LA R i T 5 X 5 T
ZHERST(E ), I BT RAGE T REUY HPA
BN, R E NV A K (Diorio, Viau, & Meaney,
1993; Franklin et al., 2012; Wang et al., 2014),
mPFC A4 & 2 RE # £2 Jo 8 B = 4N 22 4% (1ateral
habenula, LHb), | F55 15 5 A S V80 it
S 30N R A IARRE SV (L et al., 2011; Warden
etal., 2012), ¥ mPFC #&8F = 4" #% (amygdala)
B GABA REM 002 7= HE AL R (Martinez et
al., 2013; Moscarello & LeDoux, 2013), UiFHA
mPFC A2 R HEF GABA REHi AR i P84 H
AT I DTS e BT ) ARG AT R B, AH H T
W AT RS ) 3 B A AT W R B E AR .
4, mPFC £ & DRN 194 2R B b 28 T ik
JE RS T /NR S PR Bl (Warden et al., 2012),
PR, TR]— A DX AS [ T 47 Bl X E 1 45 5 X e
AT REA AN W R PR AR T, — b A A 2

PRI T i 2 7R 28 5 7 R M X [R) 9 B,
Xof ) — Hil DX R A7 25548 T (0 240 43 O R R 2 A S
4 R AT R AR () T TUA AT B A A B P I
TFT AR, TERLE, U EBFSEEE L
INRRIFRX S, HutikskZ DL EIE AR K
M I O BRI M A P 2 IR IO
222 EG-NAc

VIR [RITE 2T T 3 49 1) ¥ 5 1) N Ac 45 S5 %6
it A A E IR . SR CSDS BRI
SR IE 22 BH, AH HLF 0 IR, =4 /0s B 1 AN
I (ventral hippocampus, VHIP)JEshi#E55, 5/
AN B 3% 22 5 (Bagot et al., 2015), F ik
FEH A VR WE T S $ 5F 2 NAc A Z IR R 4
JC, S5 EI/NROPL T R A Yot
KEF[EFH] vHIP-NAc PREECHT, /NERA L g4
157, TR A SURIHE SR vHIP-NAc 1B s #1%%
RA, I HEFRCRAUUFAET vHIP-NAc ¥
%, LARIFER 72T 1 mPFC-NAc 38 sMil A
{~#%(basolateral amygdala)-NAc FFREARAS 2774
KL BYAT M [V (Bagot et al., 2015), X &bzt B
B, [ — i 2 0 fi DUAS TR 2B 30 v Be = B R
[ g IR A B I PR 38R ] 228
2.2.3 VTA-NAc

WHTATER, VTA MZ BRIt aifER
A ] e e s ma /s BRI g i e ik, i — 20
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WHFE R, T OCIR IS VTA U0 2 NAc i £
UL JHe B 28 0 A S M ik B0/ B N iy SR, i
% mPFC 8 4F 2 NAc MR EEHIR &7 4 25U
R (Razzoli et al., 2011), XU VTA-NAc 3
XF TSl BT i JE AR T BEAT A A T IR Y A
fER, (HXF T3z A CSDS KR, I
VTA RJEARIERIGE M, hHF A VTA A= 2
T30 5P ) 0GR AT REAETED R RR S o 1k Ah,
XEFRHA] CMS BRI /N, DG 0% VTA
EANN /351200 2w i LA € - G A AN W R SR E ]
HBEEAT HJ(Tye et al., 2013), E I, VTA £ khE
P28 T8 193 2y 5 s 7 38 AT O 8] - [ E 1 ——
XN DGR, A 2 R D7 A8 N A5 R B TR B
A MG TR R B 7 i 0% i bl 28 34 2 5
ZHARNES .

VTA PAFA ARG DX 42 05 1) 1t 22 5 AL TR RE 7T LA 5%
/N R AT MR, #53E (locus coeruleus)5 VTA
e HAZ R fEH) T A% # (Chandler, Lamperski,
& Waterhouse, 2013)F1% 2% 1) DI it & 4k (Guiard, El
Mansari, & Blier, 2008), tinZH 'S FIREGERM
#: JC (noradrenergic neurons), I il ¥ BE & 4 &
VTA L IR R Z TR, 451 T30 CSDS
FE R RN BT S, I HAZE el s
VTA #4952 NAc 92 EIERE A2 01 B 23
55 (Isingrini et al., 2016) . ILAN, 1£5 ANARLE IR YT
FEMLE S-HT RGL R FEHCHIX, KH
(S e DT E CE I BUARI Y& W PN X 1]
AEMVR ST B AL TR AT BE A A o X — A R T
VTA LI X VTA . NAc # KT 140 5 fil X
P EZREEER, HX—PUH &3 E 5T
FRT CSDS UMY E M A8, 75 2k 11
B v B A PR AR TR UK A R R IR R o
23 ESMHF A ERFFMERHE

AR, X TARRPLY S sy, XL
VTA-NAc JfRFR 1 £ 1 e Al 3 48 i I 5T 48 7R i
PSR IR T 5 BB ) L) K T R Y
FeSEPEALE . AFFERI, AR AERID K ib 2k
HMEsE, R CSDS BB SN, H VTA £
U JHe RE Pl 22 78 1) Bl A H S & TR AT 38 I J 2 1 0
P/ NP FRIE R, JF H VTA Z B REf 22
JC 1Y R T 2R 5 4 32 13kt A )™ B R FE TE A5G (Cao
et al., 2010; Feder et al., 2009; Krishnan et al.,
2007), K WI(HE FHPTINABZYS Py PG IT (fluoxetine) X}

Gy /N RGHATIRYT BOGEAL RO H VTA Z UK
REPHZETC, BJa Bt TR N 2R rkiH
AT RN, A2k FHR TRy MRE A
2R (Cao et al., 2010; Chaudhury et al., 2013),
XU BAR UL T R B A AR T 5 s )
R ZALE AR, (HESRZAATIE: g
BNBAR TR/ VTA o 208 &, (0 fd
e E it —F e H VTA IGshHikss 7 HA
A G E? Friedman 6 A5 28— T 57 76
RO 1 23 T L A R T X — I DX AR T B Y P
B4 (Allyson K. Friedman et al., 2014), Friedman
SENEI, ML T XA, 5RVINR VTA 2K
HEM 22 01 i 75 IR (hy peractivity) J1 £ B & #1142 T
FHORE B AR U Y BH B I R RS R, o g
(K)il 38 H i 3 R oy e, (HA NS,
PR VTA 2 e RE R 28 J0 ol Al £k B i T
K(Allyson K. Friedman et al., 2014), #—0F5%
B, i/ VTA 2 B G200 B K
WAL LI 25 T 30 2 [ R RE A 28 T T S 0 38 1Y) R R,
ER=E RN R EAPIVE eb - NI R R G B 7.3
F 3 V8 2% AL (self-tuning mechanism), i i3 B G
BRI R 22 R M IE i — 2B R 5 BN R
AR AK LT BOG AG HE— 2P SR I VTA £ UK BE
PATCRIN, B5F R INILAA BIIAERREA T A 8 5%
west, My 3 AL ML THEdE (Allyson K.
Friedman et al., 2014). J5RMBF5E RS T F1 A
PN — B EE R . G BN BRI S —F
1 F PRI 119 K8 3 (KCNQ) TP 5 (opener) Ji %
JINEE (retigabine), FEH VTA ZEEREM & T
KCNQ iF ik, Z5R A M &0 & i
FHIE R . AREETT St B A 50 35 (Allyson K
Friedman et al., 2016) . X LE0F 57 5B, KCNQ 7] 5
PR N BRI AR S . (R E B
B, XERSRIE T — DA . mPUR S iR
Wy It He 0 368 17 ) P B e, T8 B B B Sk
RO NI IR =B o N A [ R =B T e W T )
TEH K, mBU A RLER E DEE R R3E A
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The neural mechanism underlying resilience
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Abstract: The resilience refers to the effective adaptation of individuals to stress circumstances. Of note,

two different Chinese terms were used in this review to distinguish “resilience” in between humans and

animals. Numerous studies have shown that medial prefrontal cortex, hippocampus and other brain areas

involved in reward circuits mediate resilience. In addition, the adaptive brain mechanisms may differ in

susceptible individuals compared to resilient ones. In combination with the ethical and experimental

findings in humans, the results from animal research toward understanding the mechanism of resilience will

provide important reference and neural basis to improve human resilience.
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