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EFREREOCESE: ETHESHERIG

B ok EEH L 7 o7 E
(PR RO H2AEE, VA S A # B S SL 8%, HEK 400715)

H E OCHEMBREAROSESE, R RERADFRRERETHOAKXLREE RGN, R IR L
EFHAERFCHEI G, FAREAREL T AL CERGELHR, BB A TaAEI/ER THEDLEE R
W, D AR AR B R E -CA3 T AR A AR IT I 62 A e 0l 1R A BE SRS B A i T SRR IR
HRE B AR GRS K IBE AR T gk, TH o A @R L 5 Ao R Bk f 3 3% 3L Akes
R, AR T DR R TREAA TR 2L A, KR D R A 2
TR RSB, RS BEXS B, BRSBTS R LA M A -CAL R AR A
A2ILIE PRBEHUIRIE B MR R AR SRR E SRR, EHELAURAES,

KGR CmgE, B, BMER, HFE, ED

ES  B845S

oL PR P (psychological resilience), X FR 155 7 =X I B A 26 7 A0 22 05 o 38 o T %
W) (stress  resilience), — TS AR TR N85S BY4r T A4 78 b (Rakesh et al., 2019), J& T4 3f
4 g R A I BT B A 8 L R A DR, HE 25 5 O B IR R R
HIRE ST, PRFERLARYKE IE 5 09 A4 BEALC BT AR (X1 I A RO ALk, X I SO 5 9 5% v AR
WK % 2019; Horn et al., 2016; Horn & Feder, 22 B AT\ B BRI 7 A FRAR 1)1 26 (Horn & Feder,
2018; Hornor, 2017), UM FBF 53 40032, 2018),
R LA 0 SR, MO O B . BR WEFEC 3B Ve T 00 S R G g P s 4
i B R SRR SR 4§, 2019; X1 I 17 #4478 (chronic social defeat stress, CSDS) . 12
A &5, 2017; WEREEW %, 2012; EE S %, P AS ] 71 0L B 344 B (unpredictable chronic mild
2019) o O BRF M A TE AR A8 Q145 I 4 1B & stress, UCMS) . 5 1§ 4 i N7 4 BL 7 (early life
SR ) EE AR AER, AT LN 55 7S stress) . ~J 73 PETC AR B (learned helplessness, LH)
28, H e AU X R 00 3 R B, X B0 fat R s VL K 2Pk 7 5 7R (acute stress) (XU 4k 4F,
Wi T (PRI 25, 2019; Rakesh et al., 2019), IIfi 2019), AN FEFR ARG AR EOIRAS L 2= L il
IR, A 2EE R A YE RSB T 0 SR TCREFAT R, O3 R A0 3h 4 22 30 %t g
PIASFAR, (46 I8 5) Bk (stress vulnerability) Fil VA T T AR A0 B8 P RO (X AR 4%, 2019)
A1 493 5 K (post-traumatic growth), % £ K % RIECo 3B P 00 i Aty S A AL A B T IR Z IR
VAL Y 7 3 b0 BT (Rakesh et al., 2019), A T i BRI B AR FIALE, F 5 B AR B 4
W7 OEP)EERENNERS, SR L, JEAEEIE I R . NSRBI R UG 5
(hippocampus) i X [ 1 3l 22 5 % O BRI M, X
SRS RO 2RI A R
Wikt H3%: 2020-04-27 HRGNER S5, 2019; kG %, 2019; Levone et

* [HE AR L4 (32071059); TR AR A S B EFE 1K BRI T A X 75 A 50 B g
(es1c2020jcyj-msxmX0200): o i Be KA FLEE ) g5 Al 2015)e ECEETRIL PRI T XA b O FE )

LI 42 (SWU1909326). PEREE DI C R, (X AN 5 B A 23 1 R GG R,
BEVEE: %, E-mail: gaojunscience@126.com AWK S B P8 T B - AT I . 2% R 2 ]
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U U EY A5 R 45 T RO S A IC 12 D BE(Kim et
al., 2015), ANV IBCE g b 45 44 R ) A S HG i A
SR PR R AT, AT RE A T ) 40 BB
AT B R S AL

{477 2 (oxytocin) & —Ff 9 AN FFEER A PN IE M
MW E, BT KN =E 5% & (paraventricular
nucleus, PVN)FIL_L 4% (supraoptic nucleus, SON)
AR, S 2 WE A SRR ER (King et al.,
2017), A= 28 PR 1 ORI | i AR A pk 2%
A1 R FE IR YT 55 LR S0 1) T8 1 245 400 1 4
JiZ ¥ (Jurek & Neumann, 2018; Robinson et al.,
2002; Sack et al., 2017; van Zuiden et al., 2017;
Wang et al., 2018; Winter & Jurek, 2019), i 532
T I imi i R RERY B A (Cilz et al., 2019; Lee
et al., 2016), HE™ ZIGIT AT LU PR BRTEAS AT 4%
BT B 23 ] TCAZ FNE T 58 f 9 AT B, U5 17
WO AL A BEFDC BT BE B 52 0 (Lee et al., 2015;
Park et al., 2017), $E/RMHE™ 520 R i D 45
MMIIREL R N R 22— NSRBI ESE
LR B 7 R A 450 BB P (Barrett et al., 2015;
Kim et al., 2019). £ b ik, 1t 420 BB 14
B DX, i R O B AR AR IR,
7R e R T SR B v, (HER
PRI PRI 8 R AT RGEIIWT SRR . A SC &S
B SRR 5T 0 A R, 2 A g A
PO BPPE R N AR ER B, OB IR R AEH]
T E RO B M AR BL . ASER IR R
TR AR T RO B RS, B
P77 2R 5O B M A A HTAIL 1R A B 224, S
KWFGEH A S %, I X810 5 N R A
(posttraumatic stress disorder, PTSD) . £ &4 K&
HIAE Y TR AG YT BA H B R B

1 BDEECERMER NSRRI

VAV S Sy 3 B g DX 4 0 B B ML A 4
T3 I P S A BB A S BRI o ¥ 5 B CALL CA2
PIJ CA3 =AW X 4R A, oAt 20 1ifs = 25 44 Ay 1X.
38 A $5 150K [P] (dentate gyrus, DG)., 5 N EE S
PP IR 2 (Schultz & Engelhardt, 2014), 3 [
B IR J5 T X s 2 A i AT R T P ML
2, [ DG #4t, ER{E B A S E 2 )X
(Faetal., 2014), i 5NN F (5 58 I 27
WM&, —&ENWREE 1T #4513 DG il CA3,

CA3 HERM 270 AL 3] CAL B4R 552 A7 Sl
B IX 53— AR 2 TIT 249 8] CAL, CAl
PR AR i 28 0 AR 4 B Bz )2 B0 D T #E (Besnard
& Sahay, 2016). 55 &M DAL ME, XM AAES
T PV Th ) 0 R E A% L, 2 SR B R B
(Besnard & Sahay, 2016), 75l 5 3= 22 4% 4 B A
REJE R BT . W TR L AMIUEE X, T A
% & (ventral hippocampus, vHIP)FEZEH G2 T ©
fisi . fRBE#% (nucleus accumbens, NAc), #F{"# .

B A I JZ2 Ji (prefrontal cortex, PFC)., &SR .

T35 FFEAIA L SMI R X (Besnard & Sahay, 2016).
IO YR Wi 3 6 P AR IR B R A L L T S
M1k 51 fiE(Besnard & Sahay, 2016),

T YR B I 1T e 3E AT R T e A D RE SR TR
LPRFME DG R A 5 e i B 3 B S PR ST X
B, OO R s B B R R W L R R TR
&I & (corticotropin releasing hormone, CRH)%
R I R H G, R DG-CA3 i
W15 5 1% 3 I & ALAT 8 5 % (Gunn & Baram,
2017). Wl R BUBCER T a4 B 45 24 B R, BRE
R KB DG Mpfa kA, B IEMEEHITH
(Chetty et al., 2014; Revest et al., 2009), DG {5
A FIRR 28 5 A A2 I ORI A 0N OB
1M DG 1] LA B 1 3 DI 98 555 1o 384 00 5% i,
T OB . B 0O B ) T 2 R e R
NIt EEZ A AF, 2019). /N RABFIE & B O
DG £ 5 WA DT S5 LU Bz 1842 B 6 2R R
MR, HEMNMEEZ . CA3 MIFCEZENES
¥4 XK (Bernier et al., 2017), #1470 DG 75
BB SRR S AR B, B InRME Iz Ak, IR S
YRR (Bernier et al., 2017), #FFEHENFT Il DG
AR LRI Z A2 38 i G A R L B AR BRI
IR — BRI RICA . Y IB B USSR,
DG i i el E S Ay, AT, MM DG
I 5 2L AE AR 1Y ML 8 O B B (Bernier et al.,
2017) X3 B T N BRI I P9 IR 7 2 -DG—CA3
AT RE 38 33 ok 2D R vz Ak A D L EEL 9 AR e 3 50
FE

T b AR B I T B A 0 T 45 T e R TR 4
DM, S —, DG #5523 R AN %
(basolateral amygdala, BLA)-NAc i i ## 37 2 57 F-
SRIAEOEEE . ADNERITR & IREE RS FC
1C1) DG 4t At AT LAY D0 P ol o7 33 S SR
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FEAT (Ramirez et al., 2015), 1ZAEFMLE 0BG
15 DG 40, #F— 0% BLA 4 &R BE T4
S8 NAc, 58 NAc I8 12 5 FOR17H, 18055
Ko N 8B 2 W (Stuber et al., 2011), J&4E.0FH)
P XFRBAERLELT, O3B AR 2 X R 3 ) 3
MR, I fig /258 i #7E DG-BLA-NAc i@ FE I ik
BUARR B R AT RSB, (EALR 8 #4545 F gy
g ORE, VRS R O A B BRI RE I, AR
=, M AU B NAC 1Bl 28 PR B A 18 570 BER
ERE S OHEBI M, CSDS /NR GBI
W, k] vHIP-NAc PR %, 558 /N B0 B )
PE; AR EEOE vHIP #0543 NAc A &Rl &
T B AR/ B BB, 1 AL A 8 a4 00 i
AU B2 Bt (medial prefrontal Cortex, mPFC)-NAc &,
BLA-NAc A S 5 iR X —THE(Bagot et al.,
2015) K EBF ST — A3 B0 BN BT > 1 RO
PRI AT LB 58 i R 28 fioh 9 JE U0 vHIP-NAC
P&, N NAc By HBph 2 o0 oS B T 2,
H R E ZIMARREAT A (Bagot et al., 2015; Lipski
et al., 2017), XLEHFFERIINFHHTE vHIP-NAC
%, B ATC BB B PR AR T, 3G 0
JI o

iU B, 5SS £
LG SN AN DIES DG Mgk
B3 LR 2 -DG-CA3 {5 51538, 1A 15012 T16E,
FEAR M2 4 2)i 5 DG-BLA-NAc il
-NAc P4 SRR BE R sl 151 2, 30 S0s0s
IR o 8 —H K PR, NAc 3252 V8 5 1 el A 3%
P AAH BN, BLA Wl RER S . A WT
FERIINE 2338 A BLA B E 5 NAc Z M E 241
FHE A H (Saha et al., 2018; Segev & Akirav, 2016),
WA B AT IE Z2 A RIEGY, DA G b B A R
PRHLE

2 EFRETRABIHMELEILE
IEHNE

Ak E LB, o HE kAR —
BERREER, EERINE D DG HIH 1 D seh
£:70(Toda & Gage, 2018) o AR 5y (141 28 K A %f
238l AN RAELE DL R R R A
& H (Christian et al., 2014; Hill et al., 2015; Snyder
et al., 2011). NLIHGHEE BT ik — 26 0K — 5 F R
(hypothalamic-pituitary-adrenal, HPA)%li {4 1% 3 42

o L R 3R KT, AV R e v B T R B 3R 43
0 oV T 3 B TR 2 AR M R Ak,
A5 AL T A R 0 i T 22 % A (Anacker et al.,
2013; Hueston et al., 2017)o M 8 100l ¥ et 22
RAEMEE, FTRER I RAEH TSR0 88
E BRI

21 EFERHEDIHELE

7= Z AR HEIE GO0 RIS & kA, &
28 25T e B Ve 7 R AL R S I DG 4
MUSEFE, 18 A= 2 0 T E N DG Uk 48
TC R i S5 A0 G B R, T AR 45 2 Ok B
A S 7= R IR R 3+ 2 & 4 (Leuner et al.,
2012), X HE7m 5= 2238 i A T i 5 R 45 i 2
KA CPVN 7 25 5 AT 3@ o 0% /N B 5 CA3
X HEAR B 2 TT ™ R 2K, dEmiR i DG 4i il
Mz kA, X — BT LA TR
TH T AT AR T B AT KRR h 20 14 Bl B 28T
R P (Lin et al., 2017; Sanchez-Vidafa et al.,
2016),

(i SN B R Q[ R W N XE Ok EAY R
7 28 BB A 2F B O R T e I L Vi T 1 4
HOFE, LABT 1k 7 S 3 A0 ) 1 T P 48 kA= (Leuner
et al., 2012), 7= 20 AT 3% Jnig o pf 28 % A DAAIE
HEALAART 0 80 A3 Ry, T N EORE R . K R ST
b BB AE L B 2 3 25 17 385 OB AT S B
BOREAT g, RIS AR = RAEAT Al
AR, AEALH R LAt B 3o 20 Y T
2RI et al., 2016), XULRFFTR, fi= K0T
REE T RO D & kA, — R L AN
T 1 T R I 10 A A M, RO B
PEM IR, HLAR b, ™ 2 A] ReE AN R Oy =X
R VA b 25 % A S T A O BRI
22 HFEHRMEREEIEMARME T

N R

7= ZARTE G D40 A L B i X
RS . KB W 14 B it T i AT 1K (CALL
CA2. CA3, DG. WMLz JZ)ERTT LA I 3 7 R
ZAREY Rk 5 454 (Jurek & Neumann, 2018) ., ffF 5%
R, DG W EZ KRB ZRE T ML,
UKL L L -F- A 2 ik 7™ R AZ AR, CA2/CA3 [f
FFRZEBEZRBETFHEEMALIT(Cilz et al,
2019; Lin & Hsu, 2018; Raam et al., 2017), /=&
ARG BRI A 3 AT R o R S T 2
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WG IRE, WE.OMEME, e FmE T
5 Ty BRI A, R [R]85 JT (fast-spiking interneurons),
HESR CAL JRWfB4g, Pl KIN{R BALBIRE )y, X
X VR TORS P B A 22 R 8 JC L EEE (Owen et
al., 2013; Zaninetti & Raggenbass, 2000). f#/= 25 #1
IS ZATRE A8 M a-g/11(guanine nucleotide—
binding domain a q and 11, Gq,,)FBAH = Z 4K,
D i B Ay 54 R BE PR 48 JT Y W 2R 43 SR T fig
(Ripamonti et al., 2017), XF{JE A7 MEM 20
18 2 BV FH AT LAAE R ALK 2 Aoy R0 ] 1141 A AR
UERRZEAT N B IE A o 3K SEBIF I S i 7 3R ]
FIE 38 A3 PR 450 TR [R) 2 B sl 22 ST L, R AILAAR
18 XA P [ e T A BRI

R 2R T T T D HE A 2 0T %y O T A
A, OB, BT HAE DGR
DX B AURE 40 L P ) o 2 AL A AN SR s A 7 R
ZAR, HAZILANH)Z b5 GABA BERIZETT
FIRE R ZAR, i U™ R A KAl B = 1E
F DG HeA i D4 28 & A= (Lin et al., 2017), B
FEHE— L WoR A R DL —FhAEAN A A 200 7 A
T CA3 HEHIZITTRIME ™ R 2, WO S
IO S AT PEAL 8, XSRS F] DG,
T M DG (4 45 & 4 (Lin et al., 2017). 45
G 8 7R X ST R 2 T A T AN DG R A
BE S, FEARIEM DG X R 38 09 48UR P (Anacker
et al., 2018), 34X N7 I AY TG N, 1A 7T 3 5RO B
I
23 EFRBUIRBEIEXSE ThEERE

MBIz iz

T TSR PR S S ICAL I BN X . AESmAS
Jer HBORE AR 4 BT, T D T LK A AR R 3 1 3R
TESICIC AL Ry 5 IR R BE AN TR) . HAN E & Y
RAEEFE, BB/ (pattern separation), iX
XN EXEEWNTR, BD
DG-CA3 X F&id B AE i 12 AR o B i 21 1
R B B A9 4E FH (Bakker et al., 2008; Leal et al.,
2014), WHMHEkAES SRS EERE, e
A AR HG T AT B v Eh AR 4) B 9 B BE (Clelland
et al., 2009; Franga et al., 2017; Sahay et al., 2011),
TEFRFT PTSD FfEBAENLEI AT 5T b, H 2R
R TIE—— AR YZ A3 1SR R AR AL YR et 2
PR RN, — R b5 BUR AR S 5 T g
AHK (Besnard & Sahay, 2016). BFFEIE M 3 T JE B

2200, M2 & AR DUE T DG-CA3 13X 453 i,
R IR R P A AN [ = ()47 45 A A 5 s g 1)
i1 72 (Lange et al., 2017), 3 fRAIHI L& A B
X RIS P i, 4 s 5 R Z R T,
SO HICAZ Z 8 g5 B A e, i A 45 5
N EOCAZ B R R, RV Az Ak T
2 % A 3@ 2k S R) 4 2 e R B IR AEAZ, BRI
T #E Z BB T4 (Besnard & Sahay, 2016), MM
WD O IZ Iz AR, R T I A E N, PR UL, A
FEFE AT REE /R T D DG-CA3 PRI B2 1F
T Dy 2 R A, AN AR P O 8 8 X g T
R B ThRe, BRI

3 EFEETREBIXRMAEER
BiEEOETMN

BEZR 56 1 77 A, 2R T Sl i s bl 28 2R G A A
eI BRI RE, X G AFTE 5 fil i 5 fi A% 328 58 BE
SRCRE 7 AR S, XA AORE S 2l 1 2 T 9
WL S AT SR, X TR 2 R G D RE AN AL LA K
FM )2 > et B E % B ZE (Citri & Malenka,
2008; Lin & Hsu, 2018). R AR B 1 1 %8
fil T 38 M (McEwen, 1999), 108 1 1 i S Bk
PER U B CA3 T AR B I >, CAL %
fih < B F2 318 58 (long-term  potentiation, LTP)F%AIK,
FEERAT O . TAEICIZ AR T (Aalling et al.,
2018; Bhagya et al., 2017), & MR i RIFEA ] CAL
[X (Hirata et al., 2008; Li et al., 2014; Takeda et al.,
2012), CA1-CA3 X (Pavlides et al., 2002; Sousa et
al., 2014)Z& fil i LTP, FFr=E R WM, bl
WAL, R i T 5 T 38 1 R T | R AT R K
A8 B R, 3R] RE R H 0 B M R AR 2L
B o DL IR B0 T 5 flh T S R Sk AR BE, TTRE
R A T T S8 O BRI A SO
31 HEFEHMEDRMATE Y

He T R ARSI S kT M. /R SE R
HETEAE P R A R S O HE LI S U0 o, i ]
18 15 22 24 )55 16 3 1 38 (mitogen-activated protein
kinase, MAPK)Z K15 S HEAR LTP DL S 3RHE R
2% B T 1 45 & A (cyclic AMP-responsive
element binding protein, CREB)B§ER{k, i CA3-
CAT1 i B # M KL -CA1 (Schaffer collateral-CAl)
Z&filt LTP JE i (Citri & Malenka, 2008; Tomizawa et
al., 2003), ki % A TR SR ™ 5K Sx (8 HE R A
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ANY: NEOR S g [ RTRE VAR 1), TS A RE T s N
Er 101 L e I o 5 A B 17 Nl =T N Rl VA
(Tomizawa et al., 2003), X3 K ] 8 HE
U b 1) 22l FT SR P, ol T 0K Y D T
AEo 15 CAL X HEARJE ) i 28 0 i 7 R 2 14
WOE, IR T A 490 GABA RERIE B,
8o 2 M J5 A% s, TR YT W M R 2
JG, H& 5 MLk, AR o T8 M (Maniezzi et al.,
2019; Zaninetti & Raggenbass, 2000), iX 1] GE 2/
7R R RS g S il mT B A —FP AL . 54N, M
T EZERKREZRIETIED CA2 I CA3 X, K
TERFAMEF=F X CA2 F1 CA3 Z fih v B8 ) 5 i,
A WFFE R I R 2 AR N B ARSCHFSE R
PP R AR S AETE T IR 2R CA2 HEMR Bl 27T
Z &Ml LTP F s E A, WA s ik 25 32
PRi i 55 LTP {2 ik 55 CA2/CA3 T # (anterior
CA3, aCA3)JE AL 2 N HHCAZ B (Lin et
al., 2018; Raam et al., 2017), A WA= &KE i #
P2l B2 fik LTP 7618 5+ 47 0 h i B2
32 EFEREREINHNEDRM KRS
e 7 28 AT LAVR 52 07 85 350 Vg 2 fi v R
SH . FEARTAERRNT, REM”RZIRITHIR
R i 3R M A-CAL Sl I LTP 1y &
B B2 30 ] (long-term  depression, LTD)) 3 5if Fll 25
[EEZ RS, S ™ 2R 97 B9 R BRI D 1 As
o, T 3R ZARFEHUR L-368899 M1 i {7 2K %
T 5 (A 4500 (Lee et al., 2015), 2 BTS2 2
7 F3E I RV T 5 fl ] A M D 55 0L 3 R
X 1] HE SR 2R RO BRI PR I — PP AL o
I 5 340 K L7 84 9% A1V PR ks R A 17%) 248 PR A
5 & 7Y ¥ B8 (phosphorylated extracellular signal-
regulated kinases, pERK)7K-, X — 45200 T %€
fl T BAPE . WS HEMIAE S R AR T AR A 40T
AR AR, RGN A b, B TR 0 A A
MZTT, WA pERK YRR, AT I8 5 X)
I 8% 1 38 W (Lee et al., 2015), A58k —0E
I8 2 S5 PR AT A 7 SRR, TR AT DL R0
PO g I 5 ik T 9B AR SR 12 B B A3 (Park et
al., 2017)c A3 B B AT BEAETE A [ B i
BRI SE B LR, (AR E IR IR, A
PP RAE ] . Aat XA — B R b WOR
FOl WKV T 5 fol ] A SR, R T 50 B
P B T BE Pk LA S . SR P 2 T R b

fil CA3-CAL 8 B R MIAL-CA L 22 fil B 1) 7K -,
PR 7 s R S LTP b A, AT S LA T
IO I 3 S 3 O BRI M R T R . DG T R
RS IS ) F T T LTP WE T2 i O BRI, AT
Al 23 11 T -BLA 3 S PR B SC I . A BF5E 3=
BLA [0 & St N B I R B2 —, X 5
L DG ZEfilt LTP (45145575 3¢ (Saha et al., 2018), it
DI PR Dy LTP 53, 7T BRI 55 X AV 4%
P8 3ot FEE SR, T O 9 %ot DA A 56 2 B B AN
FIFEm

4 EFREIRREIMERMEZE
KI5 O IR R

Wi 7 5T % (glucocorticoid) e LA 7 8 [z
B IETR o BRSO R 2R KRG
AR R RBAKF, EZA4THES CAL. CA2
A4k P41 i Al DG (van Eekelen et al., 1988), i J7
TR Z ARG B R IK K Z @ PoE T H XG5
RS W] L2 R T T 7 1 3R TR A
41 MHRSESHEERHEZHRE

IV P M B R Z AR i S TR
109 157 V85 i A0 4 v A E A/ N BRSO R B R &2
WAk, M AR AT s R B R 300 1 8%
AN IO e S 3R 32 A, 3 S 0 i S Y o 22
: (Brydges et al., 2014; Pawluski et al., 2015), Ji
T A R B SBORCR AR 118 Th Wl B BB R 32 4K,
SO S b vl B | RRATCIEE b M 8 R AR DL R
PTSD FEMYICIZH45(Kim et al., 2015), L #4055
PR AR TN B T3 7K 1 T v 5 4 B R v S v VR B
J3 A A T), 40 308 3 3850 e A 3R A2 A R A ot
SRR I, JF X P RESE B AT T N-HIHE-D-K
4% R (N-methyl-d-aspartate, NMDA)3Z R4 1)
& fob AT A VE T3 (Park et al., 2015; Wiegert et al.,
2005) . A K2 I EE R PRI B0 B AT T P PR A
Az, S IAASREAT A B R AR I 5 RIS R 22T
I T-(Anacker et al., 2013; Lee et al., 2002; Snyder
et al., 2011), X LERFFEHR 7 N JE 14 B TRk
RZARSEWHE RAT A, X — AR, T RE Kk L
T Th A 7 28 PR 0o BRI R SO AL 71
42 EFEBRREHRENEIRERHES

7k F

M R S UM R 2 kRS, 28
B2 F RN BUE S CAL. CA2 FI DG ik
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B A 32K mRNA &Ik, B0 DG 6 Bk
(mineralocorticoid)3 & mRNA ik (Petersson &
Uvnids-Moberg, 2003), ™% 0] Gl a3/ 5
W 1z T3 3 3R 52 AR 3 35 3 1T U 559 7 S8 KV T ) 5
P OHEEE

e 7 28 R T LI R P B IR R RN T
F R Z KRR DB . R AR R
BFEF T RER-MEEERENMEIK, S5HF
TN T HPA 311715 3l (Engelmann et al., 2019),
N B IR 7= IR YT W] DARRAI Y 805 5 04 2 o i
IV Fh i, RN RCR AR A5 8 2 P TR S ]
(Cardoso et al., 2013; Cardoso et al., 2014); ki z)
Y PVN A7 28 Ab 3 AR 1 R U B2 Jo I ) 7K
W, Jf Hal AR oA 2 BB G T X R N,
Uik BB DG AT 4 (Smith & Wang, 2014), X F W]
77 25 FT e R T R A AL AT At & E B
HSROPRRITE DI RE . M AR REEc, K
B4 e i AR T 35k 1 fi X R 3 T G B
JUH IR S, 7611 45 R0 AR T T A 2R
FHAEREAAET, 7 R E e Ry R, JF
PRAPEE T A0 37 W I A0S K5 ) (Matsushita et al.,
2019), 7 Z A0 F J0 T 5 5 14 ) 96 b Ak 22
JGIA T (Latt et al., 2018), FEFH KRN 4
ZJA VNI ECE 7 R R B S g = %,
PTRAR AV VA S 2 T U 3R A2 A R 3k T Ul 8 TR G
1 (Cohen et al., 2010), X 1] fig W= RAEAH
KRNI ZTE B IVE A o IR e i — 20 R B,
i 7= 2 5 7 IR 2= B IR % (norepinephrine,
NE)/E 73X — ot B G EAE M, R
BRI A NE MO0 T A RE 5| i 5 A7 2= Filg 5
=R RERL, W TR BT R LA B e 5
T RZEMWE IR, —ERE R
38 3 VA I R UGS R AT R SR AL (Cohen
et al., 2010). 3 AF5T & BILWH e J0 38 2 0819 Vi T 4
PERZEE S, XM B AN TSR AR R
452 [0 (932 HAE H (Liberzon et al., 1994), FrllF
TIHEDAE R AT, HPA il BE30E 5 BU%
FRFN NE AV B34 &, P93 A5 3 it S 4
RIUREHL, AkTxF HPA Fili /= A= 9 il /8 F 9 PR A
Tl TR 2 AT o 53X — T T W] R o 5
T I i 22 2R A 55 2 ik T 8 A Sk i 59 7 SRRV 4
YD RE RN, I3 — 5 AT RE IR T N R R AR
RN CAZ I B B2, (AT 8 N RS A

X ISP A T N, AR A SR AT O Dl 55 IO A
KACHZ, FETIRE SR B

5 SREE5RE

L5 LRTIR, M AN IR B B EZAE AT
T PR PO M T R R T AR, B,
T P A B8 P L )22 -DG-CA3 1815 RMELE 2 2
IR e I WIS ) [ S S P N7 N 4
DG-BLA-NAc K Th-NAc H IR IE L, 4051
A 32 2 B R A S R e 2 T 4 5 ol R AP B 1k
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Effects of oxytocin on psychological resilience:
The neurochemical mechanismsin the hippocampus
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Abstract: Psychological resilience refers to the process of effective and flexible adaptation in the face of
adversity, trauma, tragedy, threats and other significant sources of stress. It helps the organism restore to a
normal physiological and psychological status. Previous studies have shown that the hippocampus plays an
important role in psychological resilience, and oxytocin may promote psychological resilience by
modulating the hippocampus. Studies suggest that entorhinal cortex-dentate gyrus-CA3 circus in the
hippocampus may improve resilience by reducing the generalization or promoting the extinction of
stress-related memory; dentate gyrus- amygdala-nucleus accumbens and hippocampus-nucleus accumbens
circuits may enhance or reduce resilience by promoting reward and disgust respectively. Oxytocin regulates
the hippocampus in four ways to improve psychological resilience. In ventral hippocampus, oxytocin
reduces the sensitivity of mature neurons in ventral hippocampus to stress by stimulating dentate gyrus
neurogenesis; Oxytocin stimulates hippocampal neurogenesis to enhance the function of “pattern
separation” in the dentate gyrus—CA3 circuit and reduce the generalization of stress-associated memory;
Oxytocin promotes the ability of adaptation to stress by rescuing stress-induced impairments in
NMDAR-dependent LTP of hippocampal Schaffer collateral-CA1 synapses; Oxytocin decreases the
expression of glucocorticoid receptor in hippocampus to re-establish homeostasis.
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