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HE WAERRE LB MRRZ —, LERABESHR K. 3 H, I0HE 094 & BJRE 7 15%~18%, Bl K4
HBSAFHRAE - NMAEL-EFEFLMAMENE. EHRHEN—FAEERENTENEEREZ— 2HTE
H B R A KR EATANE 69 A BEEL A JE 7 BT M (resilience). 15 & E A7 B BT M B A 2 HLE], 3 H0ADE AR K R
PR REABEEREENER. AXEZEXEE N HTHOHEVH A REE, ERHENETES
S5 PR 5T P R R 18 P A 2 44 T BT %R A (chronic social defeat stress, CSDS), ok & & & A7 B2 B M A 5
By K B0 XA F MR E IR K B R RVEAT R, BT RNGE A BB M o s K AT AL B R AT

TR IE KA, &b R 2R I B A R R BT 5 7 .

FKentdtin]

FIARAE 2 7E 23R B B A 7 B — P A
EERANERIE B EH KRG 2.81C N, HATAEAH B IR
R R ATHE— 21 T AARSE A e R
K B 18 ERMEIE TSI A BB, IARIEA &
KB XURS: R iR 15%~18%, T3 [ B A SRR P A 22 i1
TRRALK6.8%" . IIHRIE RRAE LA, FEERI MK
WAL FHERIE L5 PIRAS . HERAEsS . PR IS Fn TGy
EER. HEREHARAE FR o L B 4= A R IARE, X
JEERZI TR H R AT T 2 A, RS
N FBERIAE LA R TTER A 6 SR, SARAE 19 &
S B IR A2 2, LR B B I G A S8 A AT I A

JE 3 R vz Mk R e T B AIRE 77 AR Y L
SR Z—, SRR AR 28 Iy 5 iU i 4

WRSIE, RO, R AR R M R A, R M X, R IRAE, B3R

BBIE B HL ) K AT 10%~20%. AR T 1 B0 1 FRAIAIAE Y
F 1 i ) J% (susceptible) MA, B A9 A AT LIAR 4
P RLE R R 7, AR R, BA R e
XL RTRATY, XA ™ 0 () SR 1 AR
JPIEH, B T INAREE i 3R b . bl A TR
RIBLEIARARIT T ZLISN, ] LU ) R v
M BERIRER, B A A8 Se AAEE S AR AE.
AN, ST 0T e ) I A DG 3 B i T 5, A
KM B AFIE SCEBUA20054F (19 100 22 55 14 i 511 20224F
133605, A MOk I oT & Hh7EffAT R T
PR HLE L, A B AGXASHT A A B i AT
SEFRYATT A5, SO PABIE AR T HER.

ENZE T R AR g rh, BFSE X )

SRS ™ fih, B, £55C, . I ROERITER M 2. Bl R, 2023, 68: 48074820
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PRI A7 B AR BT, ConnorfliDavidson'  HA K,
PIPE R R, GFE— RIVAEHE, A RRIEAE
BER AR Luthar®e N2k, BIHEE AR 505
MM EAER, saiE 2Bl ) sh A8k, 7 i Kb
AR IiE; Masten! AN, ISR 20 W BT 1 445
o NI MFRT . R JR S5 5L A Bk SURIPERY)
&, R ERA AR IS IE R —— B AR s
X ELO I W B E SO A RTE RS . A
Piv ABRIEL B HERENET, GBS R AFIE N IZ A R B e
1L 3B ISR RTS8 eI B 2 ML, e
S AEBR B2 T . WFgE 2RI, 1M
P IR A SR SR ER AR, TR — S s
BL, A L 5 A AR Bl 263k T 58 22 10 K ki
FEIUOT pg R A R A 7 (chronic social defeat
stress, CSDS)J& H Al AR AT H H AR ST R b Fc v
HLI A SRR, i — AU ] LXK 43t He 7 ik
RS s S SR, 45 A 2R
Heist et fherasflss. BES MG SIE%,
FHOLRI T RZ TS B PEA DRI IX, b
r i IE 9% 75 X (ventral tegmental area, VTA). {RF##%
(nucleus accumbens, NAc). Hi¥E(locus coeruleus,
LC). WAyt & = (medial prefrontal cortex,
mPFC). ¥ (hippocampal). ZMIFF# (lateral septum,
LS)FIIT % 2 (primary auditory cortex, A1)ZE!202 3f:
HAE T AR R T LX) R e i AL
AT TIRAIRE. A SCW 2R XS DL i s fig X
AH I FR B AE T 7 7 SR A VR FE DL B A 1 9 7 4k
WS HEAT 2.

1 CSDSEin

R T ERR S N A E R 2 HLE], IR R AT ST
AL A 1E M SRR LG 5 TR T N i v R
TR, G021 A 0 07 R PR e P AN T 0 1 8
PR (a8 P IR AN AR A A1, CSDSEE At JE 9 ) 72
FHSRER ST S SO e B st o224 csps
R E L T/NRECR R, BR s Z Ak T
B R HRAS 09— PR, Y SIS B/ N, 38
BT, CSDSERZEEHERIE] 10K, 26/ NFUABA
588 T T PE ) CD 1/ BRUAY 43— B B 1] J5 (5~10 min),
IR N RFCDI R T, fii/NRaksiies224 bk A
CD1Ry e L, B R/ BRUERE #2 Mo — H 28
CD1"™ CSDSHEZE o f5 2 AT #E AT AR I (so-
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cial interaction test, SI)FUHHKwE-MiK (sucrose prefer-
ence test). M 7S H B PRSI ERUX 43 R g
PRz BN AR, HAT G N BRI X
WK AT, R P I B 5 Nk
&R ARSEEEL S, B2 CSDS AR, #5430
ST AR RS DEANERFEA T, BB . [
/N BESEHRGTMAREEAT A A R B, BRREECRIME. ANan
I, 2 CSDSEMBITGE A9 R T N ) B N, LAt
AE AT ARG AT DAY 02 R AL A BT AR 25 ) an S P v T
FIR A2 PO AT LA bR A A T 245 0 S R e
AP et W CSDSELE AT LUAE ST )
ORI Ay AT S AR,

2 JEIREHEIVER 51~ SRR L]

2.1 Pl 253085 8% (mesocorticolimbic pathway)

HH NG Rz )2 300 S i 2 R R LAVTA R 2 LU E g
(dopaminergic) 2570 MR, 73 FINAc. mPFC.
L Ko A ATAZIE B A i 32 422 i 28 i) 22 2 % (dopa-
mine, DAY, U IR RAER B, 3. B
BT R AE 25 8T e 2 EEAEH, [ SR
TRAMARIE « UGN & A 0 B 5 A e,
2.1.1  VTAZEJE 7 B0 0 1 v 69 1 A

VTA ki 100 25 3 % P 19 SRR A A2 (A, A )
5K Dy ae M AR 2 Ak aE )R T AR B A B R R
PP VTAHBDAR Z B REREMIZ 0. Bl e
JL T2 (y-aminobutyric acid, GABA)A/IN & 3L T iR fE
(GABAergic)Mi4Tt, VUSRI AR (glutamate)
(1973 SR g (glutamatergic) M T4 KPS, VTARKZ
EL i RE R 22 o0 AN AT LURE I 22 I e pl 22388 Jo, At ml LA
FERCAM B 28 TR 4 2 IR R 5Pk i 228 R I 1

(brain-derived neurotrophic factor, BDNF)[16’4O’4I].

J SIS RGNS, SR 1T
DU VTA T 2 W RERR 22T i 4 A . SR TR A0
A8 T ) RN 2> i VTA Y 22 W e RE M 2858 S HAH oK
PR TG SR, AT B g iR 6™, (IR VTA
{14 22 L M RE A 22T T 1 B PP ke 2 SRR A,
HAR 205 B A2 A S )2 15 BT I R 1
F. WIS CSDSHR L 1 A 2
JE/INER, RS A A A A A BRER 23 1 X )
Ph 5y BN SRR 8 1 b 8 s 1 ) X B 2 /N B A
VTABATICS, FRA, HILTXIRA/NR, S



P A

SR VTA T 2 IR BE A 28 70 1 & O ARk F
F LTV, W B A g ) X — g O,
MAf DG T B 2k M BaE 2407 7B T AR
PRI /N R VTA T Z G RER 20T, AT
Z 5 B/INE B R A S e T N IR AT
by B/INRE 2 1 CSDS IR VTA T 2 1 B RE#h 28 0 22
TG SR Y Bl ML B, 75 B INER e R R A
AT 7 BH B8 38 18 T S 0 S oy M F I T, 0 S R
BARFER M/ N ER e SR B b & 8% N BR A o KR 1 LR
AR R EEYE/ N RVTAR Z B RE 2ot il
SEE T A T (KRR IR, 5
KRR TR 3t R B, IR/ NV TA T 2 LG BE
P20 R A T 3M RN AK @, e
KCNF1., KCNH3FIKCNQ3"", i B3 AWk, %
WA KA F3Z K (epidermal growth factor receptor,
EGFR) S % H () 1% 2 T2 A B Erb P41 5y BN VTA
R S HE, NI T VTA T 2 E R RE I 2200
{E) QR T ) [ VN MG V-C ALY (/g =2 ST AR k|
K HL i e, R 4ER: T VTAR Z B IBEM &
TCHYIE R RBCRAS, T2 BN VTAR) £ TR RE 22
oG HsE T L E, IR A E T RS, 7E
BN VTAH I FGAK T8 IE, ALAT LR 2 AR
Z UL RE P 22T i RO, T 5 AT AR R 5 8%/ IV B
s BRI, BTV TAMZ TR
IME S VRS I 2 (extracellular signal-regulated kinase 2,
ERK2)WAEHE MK 2 BN VTA T 2 T I RE A 427
(4 R OB, TR B /N BB 32 AT 10 S0 5 Ja
N BREA T I s VSRR 25 W 300 T T AN 5 1 g
Gy BN R AIIARREAT R, T HL S 2 PR R AIR T L
Vi BTSN GOREAR, R R L B T RE S IR R
AT, SEME/ N RS BIPERRIE. 8 7E S BN
VTAZ U e 2800 ik SRR 458 1, H U 1) e i 1 8L
15 FFR R 14538 i 2 (hyperpolarization activated
and cyclic nucleotide gated channel 2, HCN2)u\ # % 4%
SRAER20 mint@ P CITE Z AR 28 T BB AT LA 25k
BOIK R, IR T R LR e,
VTAH Z B REM 2 ITIE 452 R IR OIS, BEWS
AERFRRE B OIS, K AE R P P R B OS],
R T 2 W75 5 5 | AR FEA TR B R A
SRIMA MR R, G HHEROE VTA
Z UL RE PR 22 T AT ARG FEEA Ty, A b
TR T IARREAT T BRI ST R T A 1

PRI RN R AR, AT BE 3 U AT 4G SR AN — B0 R
. (E X AR 7R VTA T £ B e 2 e e AL FEAR
) A B i g oy s, LTS I ) # e ML T R A T
NGER

212 VTAFTEIEEAE JE A L4 P o 19 1E A

VTAT Z EREM 24T 5NAc. mPFCAE L2
FAETE BB IFES JC R, VTA 53X S X ) 1 i 1 28
IEEARTE D N R B AR, RS BN
i, VTAH 2 B RERE AR 2 0 A 206 Bl & O 3R 48
IAERL T NACHI I 2 A S Bl 2 FBDNF! i
NAcH E S BDNFZ A TrkB ) #5317 LA BB BDNF -
TrkBA5 S, 76207 BT 4L 32 BRI /N B AT
A BE 1 2P IR B N ACH VAR 2T T 5 | i
4t 2 ke [RlEE, BDNF{Z5-38 B 19 F e 4>+
Gadd45b(4: KAM I FIDN A5 45 35 A 5 e i i 5 22—,
JEDNAZ: H AL A B e ) TEN Ackb iy ekt B 3 1
Tk, TENAckE T I Gadd45bit 2 ik [RIRERENS 1357 5 BN
BRI 2 e T ),

R 1E PR T D) RE TR B2 AN ] i DX 10 FE2 B 2 ) 1 A
DIRePEm e, I ELIR — Bl DRI [ W B i B0 %
TEIfE FAL AT RE A E O, HRFTE R, Gl s
W LR, 25BN VTAT 2 ELERE RN 20 M mPFC IR
SRR PV, TSN Ac[B) Y 8 S 5 R A 7 B R
w3 AN, TEROE B e N R, R et
ENACHIVTAMZ T B RN B S, i =
mPFCHIVTAMZE T B MM AL BaRiELEs R
PEA T8 M I AL A I TG 3 S ENACH) VTA R 20 ik
$ ZEmPFCIVTAM L n] L3 in &y J8 N R At 28
FEAEFa], SR K P A A 22 T 2 U A H A B
JE B R T AR—FER Atk BT ENACHI VTAMZ:
JCRRI 2235 5 2 R ELK i i Bk, M =
mPFCHYVTAMZ TG B T AR B SR, FZedi 3
# FFFHK IR B RS s R, B E
NACHIVTA# ZTC I 5 ZmPFCHVTAR 2 IT1EXT
& 77 S B R B SR AL i S Ak
WAHBFITR, 4/ BEZ At 28 e 1a) & e 2 oy
T, FGIB AL 22 0 T RS VTA Y £ B s ik
(dopamine transporter, DAT)FH #2708 4 EINACH)
Ay, HATGEREOIE AR, LSRR, TRJ)
L BRI B A LA AE PR R v, O LR AR BA
TR IR 5 A & AR FHLH], R R
e %t e 7 IO S I %) v o e 31— s VR .
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2.2 NAc

NAcFZ i H A 2 58 (medium  spiny neuron,
MSN)HIH [E 2 TeAl A, He b ol 28 e 2K 1Y
SrFARCYIANIR], FES N RIRD 2 M Z R R 2
JED1-MSNHIFIAD24 [ e SZ 1A (1 1 2 D2-MSNEY,
NACAUIEICR H VTAR A, WOk F JEE
HMIAS{~#% (basolateral amygdala, BLA). mPFC. &
{745 T (ventral hippocampus, vHIP)F FJigi(thalamus)%%:
A O N S NOE Se b ks I 2 (o
2.2.1 AFosBHR B R HA X o F 7 5 8

TR, PR s 5 R FE 7 K7 AFosBYE 21>
IIX k00 R CSDSIR, JR I R/ R
NAcH AFosB#iA & % M, 3 H FEAEDI-MSNAH
ZouhRIk. Mg R AYAFosB F 2 /ED2-MSN#i £
TG IR N AT AFos B #6145 AT
DABH S 52 R o M. 7ENAcH i KK AFosBRE
B EAR TSI, TAENACHH FHAFosB Y5 HTFI
FEAE T AR IR R VR I I L, SR T T R
R AR T NACH I AFosB, fi IR P TT A LIAT 3L
PRFE Ty T A SN BRI A E S HE i ], T HL e
JINAcH I AFosB# A . XNAcH Y AFosBH LI,
TG T HOHTAIAIYE Pk 2 i BT,

MAFosB Ll A CIE B K F, NAcAFosB#ik
2 SO A 53 R T —— I 28 R - (serum re-
sponse factor, SRF)5Z M. SRFLEN 5 B/ N ENAcH )
FREEE M. FerEmERNACHISRE, ALATL
FH 1E/INRZE 71 CSDS i AFosBE ik 9 i, tudidss 1
/NIRRT, PRI RS2 1R 1 41 () 7 750
mGIuRSWEA R EIERER]. mGluRSTERH )
BN IINACHT YR IK B2 TR, HR kAN
FEAZHE b o 1] 52 42 35 ) TEAH OGP, ZEmGIuR SR/ B
INACHYRIZ mGluRS5 [ K IA REGE BH 14152 Pk A 724,
JEAT LLAE i SRF A B IR AL 1 177 15 N AFosBTEN A Y R
LU RAIFLIER e,

MAFosBA Y T il KA, NAcH AFosBiid
EFRIA T ARG N -2 -3 92 - S T -4 57 S A2 1K (-
amino-3-hydroxy-5-methyl-4-isox-azolepropionic acid re-
ceptor, AMPAR)GIuR2MV 31723k AH R (R 9T & W,
I/ BUGIuR 2 ) 2305 £ (0 835 T v, O i
Jeta F G RO LI, 1ERIME/ N, AFosBY
GIuR2JE B FRIZS SN, $&7RGluR21 Kb & TH s &
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FH AFosB ELHAEHI 8, [RIBT7ENAcH 1 %A GluR2
HA R e
222 NAcKH ik

NAcHZ MR EARF LR, BT L30h#EE)]
VTARY 22 EUHRE RN 28 70 5N A CTE B R 6 75 15 7 13 384
PR S R E R LASN, NAcS HAt b3 X 2 Y
(PR B R T8 2 5 30 T I e v .

JE M3 5 T (ventral  subiculum, vSub)J&:ifE 5 Ay
T AR, R AR S R R T e,
vSub Y HE AR 28 TR H R RO o A R 55
TR K ORISR TR A3 FPEAY. CSDSHEAR LS, i
B RGN R B O SRS ENACvSub i &8, &
PRV 38 5 TN B 2R A 2200 R SR IR A A = el
ZEOT N, I H AL RO R 20T B R, [H
I 53¢ T o 22 S X el 28 T ) L A R B 0T, R
SEZWI T A R ZAR I BINACHIvSub M 2 TC A 2517 5
SRR, NAclR] %323k F vHIP. mPFCHIBLA
FIRSET MR R DGR E G 7%, EAREZIN
R, A WISERE M VHIP. mPFCHIBLA =AMk X V5
CaMKllaJi 8 TIR 8 FRAMChR2, FFHFENAHE B
4. ZESTMR Y, D4 HzBY 3 R 2 PG iE vHIP
mPFCHIBLARINACAK ¥, & IVHIPEINACH) AU G
BB A Ak s ), RSB AE HE  EEH, T
mPFCHIBLAZINA ¢ 1% A g 0 45 7T LA S 35 39 4t 28
PR, R BERSERERERY. Rim, BaE
WA, JEEIENACK IBLA LAY P 4o A I B
RHE W 45 & (cholecystokinin, CCK)BHM: M2 CREAE T
JIN BRI A A8 42 i i PR A SRR K D e, LA PR TR 3 )
JEAVER, IF HaX—id RS2 iR R i iy KRR 1832
R T

HRAE L B RFFR AR, s AN ) L BN Al A il
Xof o7 A 7 A AN TR) B 5 M P — U s BRI ) B ) A
Sk, T H, RMEERE TG BLAZINACH) A v, {HAT
RES N NS 5 AR RURR I S 2 RER AR, X
SO B () A itV B[R] — ARG DX, AR5 ) 1 o A
HER RN TE A 2B 5 TR, DA AT i
VR, XS A 7 2 H R AR SRR,

23 LC

LCREN T a—A/IME A, wiitk22ahPiLC kK
430000, N2 H S AR E (norepinephr-
ine, NE)f FE R, LCSRIM . /M. kT FE 56



P A

Z ARG WA, TEVAL e12. e, K
AR S R i AR B9 & B, LC-NE
RGP 20 ) R R WE,  teansk 3 KE
RIS HHOCI ST, IFREA T K 5 | e i 2 sk
(fight or flightyfT "™, MKIAEHEE Sk 251
LCHINERIA M B A BRI L s e 77,

LCAEVTAR LIFINIX, 23 CSDSEAMELIG, FRHL
VTAMH LA T m SO A S RINE R & &, KITE
JE 77 100 38 5 1% INBR R VTARL (RNE 5 i B S5 PERRAIG, i
FERCECRIME /N 2 T BETNE R £4 38 tnb 2 o
T CSDSEAEJFFIPE/NRAY EL i, Jf3E58 T VTAHR £
ELRERE RN 2T iy 24t bE, R BOAUR AR & ik B 2
M3 SR b SCHERSIVTA T 2 R 25T 1E N
W BN A T R — 3. 3 AMABFSEGE, 8
BRI A A B O SR B, CSDSJE /N R P 4
FIVTARILCHZ IR M2 s i 8 B, e
WL TS 2 KB Z BIELCAL T VTAM A b ok
HISRIVTARLCRZ T AR r] L 2 i ) 8/ N
AT PR T, B e /R FIU TS, el
PGB RIVTARLCH 2t MR v LA B ENAC
fIVTARNZE 0T R AIK FL I B B B K. % e ) %)
NAcHIVTAMZ It F B L Ral FIR3E LIREZIK, 8
i I VTAFELEE STl FIB3E LR E ZARB s, »T
DL A RGOS BT B VTA B LR 28 T AR —FE 30
%, WMEASATH, TR BEINACK VTAMZITL
WK . TESE ) VTATE St al FIB3 ' IR E 24k
FFE BT AT DLRE - YGRS B8 B VTA LCH 2T Y
PR A f R,

DL EWFSEIEN T — 2 MLCEIVTARINACH IR 7F
JE I RS YRR,  LCTZERI /NP il 2205 B0
W A VTABICE ZHINE, £33/ 28k e 51 5
NACHIVTAMIZIE FEal FIR3'E AR K24k, 3 T
BT RINACH VTARIZ T L LR ATK HLE, AT/
SR T eI B ARAE

24 mPFC

RE KRR A EHR ], IHRAE R BImPFCE 1
R REEE B B0, IRV /N PR ok s
VRS RY S AN T N A O AT 5 K B, mPFC
MRh oo il AR, RBU R il 2k . R fih %
FEAR A 2R ™. 15 FHCSDSHER & B, #1538
PO S R IS AFosBAMAERIPE/N BN A

Feik, WAES BUNRIImPRCH & ek, H RFHRAE
AT Zk (prelimbic, PrL)X3{. #2 FRAFFT LI, PrL
AFosBIfI R #ik 4 FIRICCK2mFE Tk, BEMEHE T/ R
VARERT Ay pa e A,

f2 B b e BT P 3R B R (corticotropin-releas-
ing factor, CRF) F2AEN: T i 1% 55 4% (paraventri-
cular nucleus, PVN)H ARSI, J& T Fe - fR-5 I
JR A A0 S B TR, LM N2 R G X R Ny i
(R i CRFWIEMPRCHI G Feik, ELEF MMM i
FEmPFCIY i (dorsal mPFC, dmPFC). >RHIhM3D,fk
2E TR AL G dmPFCHY CRF PHM: 4 22 ST REAE HA f AR/
FRAEZTiAE S P s Bk, MJ, iThM4D b
SR IR 20 ) REHG SR 1237 B T 4152 PRI
BT AE e ™, L5 LRI, dmPFCIYCRF i
ZCHA IR IR T RE.

25 M

AR R— M EWEENSEE. SILE
(RO, 5 7 S8 A BRI 3 0 5 s A1 565 BLA
AR L — AR AL BRSO I, EE K 210%
~20% 1 00 1l P4 Hp ] e 28 7 RN 80%~90% F) 2% Fa M43
P2 TCRI N, T HAEZICmPFC. NAc. &I
Ty | S RA S IV 28R S B0 i DX ok 5 3 it ™),

i 3 (AR AR5 50 sk A B, CSDSHAR ],
/NRBECDIRE I BLAR M 76 o B 3% 1 TF, dpbish
Rg—K, NPT A AR, 78U 2 AmCD1
BF, R 2E /N BRI SR 4 /N FRBLA B A 2575 8l
W3 LI, X R A 5 20 RAKSRAEAE. G R
H AR, PA/NRAEZICSDS)E, BLARG #f
LTI R TR. A, AL/NRAECSDSJE &
FRNE S FTF, I HBLAMZ IS Sh A AEIAR A G
TR AFEAR, BIAtAc il L A A E, (H5 4 R G
70, B+ M 28 TPE ARl AIAE 3 e X sk
AR AL S8 S EPE™T, SR BLATECSDSHEALS |
EREE R T R, BA, EREKFE R, #%
B EBLARVTAR Z U406 sh7e P2/ B HL YY) B 2%
A, TRIRE IR RR 22 0 A PP 2230 sl R 3 42 fk LU VA
FHOCHE, TR AN BRAE 7 s 2R L A B ] S22 1 AR
Kok, HCIBALIN I 28 7 B T 4k 58 PRI 38 /s B 45
ST EBLAMVTARZ T B E W/ NR 2 S 2T
Rt Al RN AL EEROVEF, e AR S /N
e AL BT R 2o A LR E N R E T
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BRFPIEE L R i), R SR R R . s s R,
BLAFBR 115 b SCHR S BI7E 5 ) RO EIE PR,
T8 T3 S R Y f A T B .

2.6 EFLRIZRR

DATERIOFSE s, T T 2 mig 1 R, o T e figi-
HefR- E A OB, JF iS5 22k A
FEI BT 05, I 5 AR REAY 23, ShE &
B SRR, 2 D08 I S TR R
e SmI L7/ e DU GEE S

T PR [BUBURE T [X (subgranular zone, SGZ){E MY,
AR SR HLAS AN b 28 o 251 240 M 531 7™ HE T i 22 7T
FIRE ST, X HERRE S DI RE AT R AOVEH]. RSBt
FERM, TR0 D Dl 2 R i, WA BT R
T3 OO i h i 28 A OB SR, Hoh i 22 5 ] RE
TET RN Semshiy it RAERI Y. IFH,
OG- By b 28 A= JO0T s g ORI 1) 52 el ) 5
SERAMA . SV R B EAZ 1T (bromodeox-
yuridine, BrdU)bric A s 2ok B, fECSDSH:
BSERUR, AHECT X BREE AR/ INL, I 5 B/ N BRTE
SGZAMG B Z Ry BT M2 ot. /INRTEHE AT AZ PRI
JIZHE, TXSTLIEBRSGZAL s 1, 45 2t
ST BB, AR BT BRI T /N B A 4
bt i, B AR R RO VE T SR 53 S A B 5
KB, AR AT DR SE ROV, 7EGFAP(glia fibril-
lary acidic protein, GFAP)-TK(thymidine kinase, TK)/)\
SR P PO R 24 W 400 B % 5 0 i Ve e 2 2R s
FHIGIN/N BRTE L J3 R 3 5 0 B B K-, 9 HL
VAT TR A R4 ) TR A 2 2 B2/
AR 28 DA SR MON U AR S e, O HLIZAE T2
G Ao R A0 0 AR [l s S AR o 22 70 ) % A P BT A
g7,

2.7 LS

LSH; I Z RIS, He Ui e R Z R B
P2 R B R 5 B R O R 2 PR 2 B 1 o
20 2 B RS2 R PR 22 50 A 25 [ [ 2K (neuroten-
sin, NT)FHPERIZE 0%, EAtactT . 164 shil. it
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Major depressive disorder (MDD) is one of the most common neuropsychiatric disorders, affecting approximately 280
million people worldwide. Furthermore, the lifetime prevalence of MDD is approximately 20%. Individuals suffering from
MDD are unable to experience a normal life and often have suicide ideation, which becomes a major threat to themselves
and significant burden to their families and society. Moreover, the development of new therapeutic drugs is lagging behind.
Roughly 50% of patients with depression fail to respond to first-line antidepressant therapy. Thus, it is essential to identify
innovative therapeutic targets based on research into the etiology and pathology of depression. Stress, as an environmental
risk factor, is a major cause of depression. Compared to the individuals who are sensitive to stress and prone to develop
depression (susceptible), most individuals are capable of adapting well and being resilient to avoid depression (resilient).
As a result, studying the mechanism of resilience provides a new avenue for finding new treatment strategies. Indeed,
resilience to depression has attracted an increasing number of researchers, leading to significant advances in understanding
resilience mechanisms. The main purpose of this review article is to summarize the development of resilience
investigations in four parts. The first is an introduction to the chronic social defeat stress (CSDS) model, which has been
widely used in research on stress resilience in rodents. Depressive-like behaviors such as social avoidance and anhedonia
can be induced by CSDS. And chronic treatment of typical antidepressants and acute treatment of ketamine normalize these
aberrant behaviors seen in CSDS model. The model is also used to segregate the socially defeated animals into susceptible
and resilient subgroups. Second, we show how the brain nuclei involved in stress resilience influence resilient phenotype at
the molecular, cellular and circuit levels. These brain regions are mainly the ventral tegmental area (VTA), nucleus
accumbens (NAc), locus coeruleus (LC), medial prefrontal cortex (mPFC), amygdala, hippocampus, lateral septum (LS)
and primary auditory cortex (Al). Third, we present the clinical translation based on promising preclinical results
concerning the KCNQ subtype of K channels and HCN channels (mediating 7, current). KCNQ plays a critical role in
stress resilience by maintaining the balanced excitability of dopaminergic neurons in the VTA. Ezogabine is a KCNQ
opener approved by the FDA for the treatment of epilepsy. In clinical trials, ezogabine has shown significant efficacy in the
treatment of depression. And HCN is another promising candidate target for new depression therapy. HCN inhibitor
cilobradine (also called DK-AH 269) decreases the firing activity of VTA dopaminergic neurons and rescues depression-
like behaviors in susceptible animals. Finally, we discuss the general animal models used in stress research, neural circuit
mechanism of resilience and future research directions in the light of the information stated above.

depression, resilience, CSDS, VTA, NAc, LC
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