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R AL, W S-FaEG-HT). £ ERgsEH
B ERR R NE) IR D FTEL. B ARG R B P
RS20, TR % LRI (SSRD . £ HE E
JiR 2% PR I 7 (NRT) . T (iR 25 /R B IR R
T A 1) 71 (SNRI) BA Jz = FR R P HE 25 (TCAs) Fl
B AR SR I (MAOD) 2R, 15 LA B ik 22 45 L 4
3R A UK A B AR, BEA R0HE S i A R
[ 22358 S IR 7K, A8 RS PR IR TS AR AR, (H 2
TR i 28 5 1) 24 W R FEIRE (1) I RV T HEAS T 4
AR, A S8 (1) YRR, REEEE
TERRIRIRYT 3~5 B JE T REE 2, X T H R 1
FIHRRE B0 5, A S ) (i) JTRCE IR, H
BT RHTIIAER 25 1 REXT 20 T0% (1) 45 %%, %41 30%
FIFNEIRE B LR RN 290 50% Mk 25 B35
BRAE. HAN, IR IR ITHACIE N F ZE 2 M2
CA 6 A, SR BT AR 25 W A8 B VR T R AN B 3
(iii) A B 25900 It 22 . 3R E 2 R i,
Tow A2 B IRORAEIE 2 TR IR B K AR 2, A
REA 2T 2 . BRI R HL A PR AR 0 3 B bt
AR 2538 70 JE B, [RIA B Ul B AE & —Fh 2 R &
SO () 52 50, XA A 45 T Bl H oK B S0 R 1)
W FTEL, AR TR

1.2 Rt

FLnb I S0 G PR 70 1 25 R AR B, R AT BA
SEGMARE R, PO, MW
Fr i — 34k — & | 1 (hypothalamic-pituitary-adrenal,
HPA) il Ty e 3 P 25 &L 76 30 ARRE & s ke 25 21 AR
PO AR M, R R A% RS R R
W PR & (corticotropin-releasing hormone, CRH)
PHZJUAE T HPA Bl Tiius . EAT B GO B AN 3 )3
MITRE, $A NS PR B 1) AR BR SN 7). TR A
HLAAAMETN, AP0 AR B B O I B ORI A
R A B AL RN, R K S S AL 2= T ik, A
BOE T WS 55 % 10 CRH #0128 70 41 i & 5 3 20 ik
CRH i #| # K, CRH 5 H % {k CRHRI(CRH
receptor D& A IEMIA cAMP {5 5 iH %, WAL
JUI R A BB i ACTH (adrenocorticotropic hormone),
ACTH 3k 1M 5% Mo Jz Jo3 e (J) ) &5 28 A, 17T B2 o
() 5 0 B J5i i 2% 52 4 (Glucocorticoid receptor, GR)
SE4 A LA RPN E] CRHE J5 [R i 3 S ofn o . /T4
M W AT R A N T 2 O )

PR AR 45 R, FE T Ih RE RE AL AR (EMRT) 1) 7T 4 BT 45 1
RN, R X S PARE K DA o B R
P, HUARAE BRI N CRH #0870 IR P B 5 184 7
T el 55 8% CRH 4y WA n, 444> WAy ACTH 34
%, IM3EHE R AT R i . s T e G
SIHE B B 2 AT LA RLMAR BERE IR ™, [ it
RINE B 2R AR 006 HPA il (1) 67 S 5t 2k
WAL IR AR Bl ZE KA B A 2 R T R R U &R
(DEX-CRH) 32 56 5 PEAl FARAE 5 A (1) HPA Hli 5%
B, R IR BRI R, HPA #f ShReRF it
SHTEMEF% CRH BGL %, K FRER I
L, ISR META . DS E T2 2.
BUAI . D 32 40 S 6 HPA il 40 1) 48 P ik
55, AT S5O0 Bz JoT 383 7 A IOt A0 o) T g Js 0T T A0
My Lo R RO X R IER
st R T AL AR IS JRE R 7 1) A 5 1) 3 2 P

2 ¥ BB BSER BB ER (CRH)

CRH MZITTEMN K E 5. 5% X i
(oA 8, MAE N ik £ 2 T 2= 55 % IX
(paraventricular nucleus, PVN). ZSZEG 5 A AW 52 K
I, S SR A OSSR AT AT DA
W) M 5 5 7K 39 5, PVN X CRH mRNA ik
BERM, SMRIEMEAT A", PVN 4 CRH
P TOHEZ R B RTA 22 S A& T R
GGV RINIA G RGP AT, [FIN
P 3 FIR X . CRH #£E oid i S8, OB
ORI, P AR RS RGBT 8. N B
FE G P FR G S LA

CRH J&—F 41 ANEEER KNI 50 WPER 22 R,
i 192 R R AT A SR B 2 BV G R TR R, (3
FCEAAN 73k ) BAR Sy T HLHE AN 2. PVN 4L CRH
P2 043 WA ) CRH IR I 44 1k 3R G T 24,
I A HT A0 M B BRI ACTH, ACTH {2t
bR ORC BTN M A& R AORE ROME KOO R
(glucocorticoids, GCs). ¥ B BT E X T HPA Hlif¥)
T PR AE BRSBTS, 2 P FRORE B R
I IS B I CRH PR, T 224 0fi P ) A
FEBUER & RN R, 2R 2 1) CRH B

N CRH BRI T4 8 Syetafk b, HAoh &
T2 8. CRH A s i 458 & — AN 2% HORG 48 (1) 1
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ARG, CRH ZH R 3 1 X 8H 24N s H 1 45 G40
H, ANFE R e 5 # AT LLRTY CRH 3RIX,
RS G0 45 2 B T 2 M oA sV O A RN 2 A4 A S
S HTIRE R R I, FEAARAE 2 (U S kbR A i N T
Tefidi % 554 CRH #02 Joid BE s, (A A1 bl & 2 F
CRH W5 V32 AR A48 4: 1 B CRH 524K, #h 52 5
% 52 & (mineralocorticoid receptor, MR), Mf¥lZ 5214
a(estrogen receptor o, ERo)FIIIE 2324k 1A Kk
n, HEBER AL, FOAH B, E4EFE
CRH faz-FratfEdr, 2/0F7E 3 AAEHMKRZ
&, W1 CRH /& CRHR1 5 CRHR2. ¥ %2
& GR 5 iR 52k MR, MR =4k ER Hif
¥ & % 1K (androgen receptor, AR). HiIt#2 HR ¥,
CRH FRiL AT A B — AR/ Z Ak KRG R FEAE R M 45
R, MR A2 2 ARSLE AT A T ) G b~ 15
ZRGE, IR Tl A R ST A T AR AT R A A E I
HEE.

3 A% CRH #ETTIE M 2 3 AR S

FHIAE £ I AT il % 55 8% CRH #2424 i
A FEBOE, 240 CRH T 32 A RIE K A28 4k, CRH
mRNA LA, MBS KRB RS 2
KA.

3.1 CRH %Ak R1 #1 R2

CRH MM 1k CRHR1 #1 CRHR2, #JE8 T G
WA AR MY, 5RO I T D) AR
K WiKZAS CRH FISEAIAHZR], RN
AT WAFAEE K ZE SR, CRHR] 5 CRH SER /&, 1M
CRHR?2 [ 5 CRH 45i&4b, tH5HABZE CRH FIk4S
&, FENB X P Z AR mRNA #Z &ia00,
HA A\ CRHRI F£ K] ) SNP 117 5 rs 110402, rs242924
M CRHR2 =) rs3779250 Nr f AR I8 5 AR IE K&
i AH5=07 CRHR1 F1 CRHR2 X i Fl 32 /K £ PVN 4t
AT IR HL 2 IA I L 87 AR ) e 28 T 4 L #
2K H A4~ Je4% (central nucleus of amygdala, CeA)
T A B2 2 X AN S 250 35 AX ) CRH 15 5%
ONUL i K BRI 25 PN 3 B 25 el A ) ) 82 35 R - T
SIRE N R =554 CRHRI f1 CRH mRNA {13
K KU SRR TR BN 55 A% R E A N E & A5
g, 8038 4% CRH #1146l i CRHR1 3 5% PVN
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o CRH 2[R 1) 3 18 30 1 OR MU B, % CRHR1
CIRCE R, §rad: [ BE- 21 E < N NI M Nl ol
PVN 4 CRHR2 mRNA Xt #is!", kv sas
CRHR2 #] DA & 3 88 50 PVN 4 CRH #: 5% F| CRHR2
398 B P 75 U0 AL FH U] ET DA 0 55 0 R P, R R
CRHR2 W f8 75 N ¥ I B H & 4% 255 ik R 15 1E A
CRHRI1 BUEH B sh R R . FERESERIER M, 1 CRHR2
WS 4SBT CRARL {5 5, 8 4% CRH & G0 FE 1 s
I MRLEGT AR P PR e S T TR, A0 R
TR RSP X P2 CRH AR IA LM, 235
BLAA B 0 B 5785, 3 0] B A VAR RE o B R A 1 —
ANEEHLH], A6 = AT I 7T 45 B SRR —
W, ASLIG = R, A B35 PVN & CRHRI
R Ak B3N, T CRHR2 %A W RAs b3 3%
B PVN Ab Ik 19 i 52 R 1) 6 04 W 2 O Ay, WA Wi 0 K
LA LA X, a4 B % B A B 2, CRHRI
5 R2 RIEWHIE RS St R R, £
ANFEI I REORCR, HPA i B B0S #EpEE PVN
4b CRH %Ak R1 Ml R2 A2k xR, WA
CRHRI1 Al R2 XUSZ AR FEAS 2 BUNARIRIT I — A
FERR . Hsz b, ©4H CRHRI 15RO 0
AIIE £ 45 %, CRHRI1 $EPUHIH kAR sLs6 e
IR, L A YA I T LLSE AR SRR E IR,

3.2 BRI SRR B R EER S2 Ak

CRH #1148 o FE 0 5 8008 Bz i 3= 7K T s,
W3 B o W8 3 A JVAI I s v e B A R, AT
i S5 R o R Al K T i B S5 25 3L SO
FTRE R AR S R R U R A N IR N ) B
B, W AR A SRR A m R A
] MR FUEEAPER GR, 784 & R0 RX #R 34 20
RERY. RN R B, GR ZEH £ 4 SNP 7
PR A AR 7 T MR B B4 A4 I DR 7R ) 5 4
POMARFI S, fEF i PVN &b, PiAh A2 KR 7E /N
21 it i AR 4 i R IA P, [R] B A At 1 2 R 5% ik
X, wargint. w5, NERAE{CZS GR Fl MR
HRT Nz 4 AR R MR SRR e, R
JR R F 25 MR 45 G, T ROBCIRES F 7= A2 1 iy ik 2
B R R S GR AHES &, R N 40 ot 5 0% 1 i
¥ & [ N e (glucocorticoid response element, GRE)
Sh LR BRI AR SRR R AP N CRH R S
¥ XA AT GRE i mi(negative glucocorticoid
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response element, nGRE), ¥ FZ Fi I 2 32 7 1 A\ 41 Jf
%N T 455 B AT s 3] CRH 53R, B8
A2, AR S0 = il o 28 N R A SRS Bl (%) 2 ] 4
FORIL, CRH R:F 30T XER 1 7A Y GRE A
ANIEAEAE— N IE WM GRE {7 £ (active glucoco-
rticoid response element, aGRE), 1&4hS2I6IE SbE
F R AR 455 1% aGRE 1 5 323 CRH IR [
R, FHROCERREEREAR 3 CRH £
B B IV R IR AR ZAL B CRH BN B 8) 1%
PR BRAR, TR AL s A AR ZH bk CRH BE A
JEE)TFIX, W] LLE EH2 5 CRH mRNA [ IE KR,
SR 7% 18 2] MR A1 GR 1] LAJE il — B AR B [ — 5%
A&, RIS A2 R ARAE PVN X /NI b 3Rk, BT
LA MR/GR ] ELA7I A1 MR/GR 2 8] 5 7 F ff) 1 i ot
CRH £ [HI Rk B YUE R,

HPA il 5 S A i) 52 451 72 S IE ) — > B R
L, W PRI B B o P 2= kbt a5 HA o A
HNE I, R IURE B B R 2R ) A GRae mRNA %
IR RRAG, T P 43 WA I R AT SE i N MR &
B RO, R BN X B A2 AR R LR A
JE IR N BE S B 4o b, R I MR FER
SEAKCFAEARAE &35 PVN S 7+ 5, GR ] mRNA
HBA AR, AR BT 1 MR % 56K AR
A AT 0T R JE R B R e b, HLAE X A X3
GR/MR [JELZR R AP, g H AR 7L Bos,
ABRES N GR WIZRIKLIK-LER: | pA (5 - 55 B I
KE. St et R, AR S5 PYN 1)
GR FIA TP i K W BT AR v6 97 0 AT DL
PVN [X3%() GR mRNA F1%& [ {7 A K P @it
ZPMIRLIE MR/GR [R]85 T ] DA e AR AE IR,
I PR EEA S B MR 45 077/ sh 71 sl & FH 25 78
Hh, HO HIARRE IR A W 2

33 MRS RIRRE SR A

LR B B A PR 2 S, P R G I A7 Aok
3 5 5%} IR PRI T ER A AR S2 1 b 3 B 1
KRR, FAAETAFEN FEAN R G RELZ
SIYIMEN. BER fENG R JZE . WD AR in i a &
ik, RHEAE T EMAS I ZY ERoRIARNFEE, H
ERB& R H /DU mi KW N ER 3R 1K 4 A
HANMZER, RASEAE T ENEREES M2 BERBIM
4k ERa!!. fEAJ PVN X ERa5 CRH #£ it

¥ KE PVN [X ERBYS CRH #4 jT 37744188
S MIE. [FK AR PVN 4254 1/3 ) CRH #1470
Y5 AR JEA7) B H ATk EA HAbsh P fin iy PVN
4t CRH #1403 15 AR [HRIE.

—H 2, KRR IR 1 & B “fight or
flight™ (B8, R I AR 1 ) 22 S5 3t T U 4 53 A
WA, PESETTBES 5 T HPA B R & R 35 i 1,
TX A LS AT AE P ) 22 S (R 42 N 4 Tk 2 B
P BEZ KT (0 5 Bl AR R R s e R R, R
R, W AR F1 ER M Z S WA IRIE S
POARIE /) 5 A o, Wik E Lt ERat N
159340799 SNP 17/ ;5 #5717 G A I K] B AR 52 975 JXU
N 1.6 £519 v [E Lt ERFE[H Pvall SNP {7 54
AR B A 1T, SRR B AR BN 1 SAME T
(] CAG HH 2 MR 5 AR Bom A <. JidT
TSR U R B, o R R AR AR R B 2
%, M H LA FHKES, WEar. P&/
Ji~ 482 BATT S BY BE AR A0 R T . FRERE TR
B, EE SR 5 P N M BOR (SRR K RUIE,
A BARED G R0 125 B 5 B0, ER A
1) CRH (3 B s vl g 2 v B sBAMAE 14 5 [
Z—, T AR /519 CRH ¥ 2600 ] B2 55 4
FIVH B 5 05 R AE O JE . % LM 955 A\ BB 5 i 4
Z{ PVN 4t CRH 4 ERa H:ARHI#HE T0E H A2 IEH X
MR 1.2 5, 5IEWXRAMLL, MmN T R
ff] ERa mRNA J& EiHE™ T AR mRNA & i
1 TR PR AR AL 2> S8 CRH M4 LR IA 5,
MIfIEE— 25 004 HPA s k. 1R E R HPA
R RS, MR LE T 2k B
CRH #1470, MR 2S5 IR G5, v LL4S
A B3 R Bl 7 XA R I B e M T R Y A
Besk, DRI CRH RN EE) T X A5 2 R
% X N G (Bstrogen response element, ERE). A S
EZ A KM, AN PVN-CRH #& i 4f
40% 4 Ml 215 ERaBZ AR (R4S BGE SE ER AT LA
iHid ERE B S 1658 CRH 3 R % IEW1, A szit = K I,
AR MU 5 PVN CRH #& e 347, 1 H AR 7] LLd ik
T2 ) B e (androgen response element, ARE)#I
il CRH JE R {35 ER {23 CRH FE [ 6 5%, 1
AR 0% CRH RS, Mg Al S CRH
SEIR I 5 307 DX 2 B o T R A b 1A ) A %
FIPE . R R 24k AR SHESZE 21K ER 76 F
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T i ) 2R =F B s 1 S0 T CRH 1315 [ HPA
HpPIRAS A IR HE R, XLt A AR,
PRI KT 10 S50  BEI R S2 R 5 HE8 3R 2 AP 1 1)
ZALATRE/E CRH #& oG M3 i i s ZE R 2%, MESK
R/ E N CRH R R R IA X HPA Hli i 75 42
FIVARARE 5995 1 ol 22 S e g e B i )

3.4 PRSI

I R AT 78 7, PSR SE M I D Re, i A K
Sl FHRR 35 2 2 245 ) i 2 T L TR ) U0 A o 2
MURER. 7EBI B RO S R I, P TR AL HE ] 5
ZH ) s FE 1 IR IR R Uk 2 1) 5 48 A AT R 2 e AR 190,
PR R e 3 AEAR NS YERCH =4, 4EE 3 A
M HARBWEnMER .. P REZ5 THRNKT2E
ABRE, BEEM. AE. K gt ok
oine, UMK BEERE. BIHE P RE4EAR A
TEAR NI 32 ZRT A, AR N A AR B A BORE 35 1R 4
B AT A B 75 R (abscisic acid, ABA), ¥ LA AL
A S S .

RA #id &5 & 3 3 R 52 1K (retinoid  acid
receptor o, RARa), W45 T dEEE R ()5 R I8, ik
TR IFM A= Th . RARaSZARIE N N i)
2oy A, BRIk fE 2 X b (suprachiasmatic
nucleus, SCN). % 55#% (paraventricular nucleus, PVN)
AL L #Z (supraoptic nucleus, SON), 1L %E %% 4k5
CRH #4475, 5IEH NME, AER A T
FEfidi N RAR o215 B3 N, 5 CRH #H & T I 3474
BEWINCY. RIS R, ESS T RRARRL
AT 51 B P £ R I AR 2R8> 1 2 M R AT
SO, MIE R REHAKCE BT, R AR R BRI E R
Be S LRI, PVN ALH) CRH #h4 o W 2 iE 1k,
CRH #:[X mRNA 35 2 E 50, HPA il i3 v ] 2
FHE ARANSZIGAIE B, CRH %18 )3 3 7 X 777 0 3
PR [ . ¥ 7T (retinoid acid response element, RARE), 1.
H IR AR (RAR) S & BZ A7 U 5% CRH BE N5 5% 3%
ik PG P 4 T A B R T 5 BOK BT B A 1 AR B IR
F5 @i I ZEL, RARGRIEFHIEM, 5k Fw
K BRI PN AR U AR Fe i X % CRH 3R 5A
M) 25 S A N ST 2R 4838 I T A [R R BE 1) 2K i 3
R RIS BRI, EXRAH. EHL. TR
o A AT A A% S5 25 AH K il X h, RARa5 CRH 3R IE
TAAEARDE. FIAHE LRI, RA EIE RARo TS T i
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=558 CRH M e ST F2m CRH 3%k, AT
7E HPA BB 5 . 15 45 AH DGR 1) FR AR 35 L
R T E BN A, S5 R,

RA [ FEATFH SHIAERREAR G, 1 ABA 5 RA A
A AL b 25 55 44 F B A SL R & BT R B A 3 b
R, ABA TER N BRI AFEMThREIE NG 4. ABA &
SeAEAEY) R R B, A RE A X PR 8 N R A A
RS R B AR EE M. Bk, E TR
Jt LRI I 2% Je 22 Foh s v 9 #R A DU 21 ABA. T
YA A ABA, T LI ABA I8 Bk
KT IHAMAL. Fb %, ABA AlfgiEd L= RA
F5EKSYS CRH HHERIEY. I RD, A2k
LR TR, LG H R R R K CE AR B R
c-fos Fik/K BT, MG+ ABA & =38 i
T it ABA & &R E R K4 T ABAKGE T
PP A AT F LA B 5 2 (chronic unpredictable mild
stress, CUMS) KR FIFIARFEAT Ny, KB KN L
I SEGE YK SL 8 U VK N (R S, € & PCR
K & IR B R/ CRH, RARa mRNA ik 7KF &
F NS AR AN T — SR ST T AN [ A A 4R 4
Hirf ABA 7] N CRH JE R I 3RIE, R R ILIE
WONMLES ABA & EAM CRH 1% KB
K Lancl-2 #iARIE ALY ABA 1524k, F|
F siRNA $i AR%EFBHWT Lancl-2 &R LUK &
RARaAM! CRH I RIEKF-CRK R TR, X LU 51 45
RHL7R, ABA A RE S 1K Lancl-2 454 )5 520 RARa
(RIA, kT I 5 e AL R Sl %ok TR CRH
B FRIL. ABA 5 RA W] G0 i 3 [ {45 5 1 2% - 1l
VAT CRH (36, 7EHHRE (1 & 973 ok #2 b % 4 2 2
e H.

4 A4

N = S5 1) CRH #14 eAL T HPA Sl i v,
BEOE . PR, R SBOR N, PEFAE
RGUEAT N W B EMGRE RS, CRH 4
JCIT EEBOE - HPA Bl fg 2605 HIAR A 0% 2 DI AH 5.
CRH % [H &k 52 3 2 X =2 iy 4 [\ 42, B4
CRHR1 #1 CRHR2 %Zf&%f. MR #l GR &%}, ER
AT AR SZARXTEE, T X L X B2 A4 N AR S 1
R R, ARSI = Je AT p ORI, FIARAE 2 B AR
RN YT Bl = 55 % 0 CRH RIA/KF 52 7 =,



I ERE: Bkl 201744 H4TH 1L

FE#£p CRHR1 A1 CRHR2 52 /A% MR 1 GR 5Z A5
ER 1 AR SZ A%} S 1Rk 47, A MR F1 GR, ER
AR SR SEALE G FIEANE CRH £ 5 3)
FXIRGE A, TP CRH 2 8 5t &4 (CRHR1
I CRHR2 [4:41); 1 RA Al ABA #FiEid 1 # R (=

SIEER R HARFEBURAE CRH BRI FRiL (& D).
F O B HE B, R Y S R 4 M PAY 22 4 TG A2 A
RIE KM FEANI AR EZJRHZ —, KR
SR A2 I FRGE AR R IARAE IR TR 8T I
SR

0 o:.
o ¢ %%
Androgen GCs 2

$2200385308032200820220

0¢
2%

AN
AN

1 CRHEREREEERE

CRH: {2 LR B B B iUk 2%, Androgen: HEBAZ; AR: MESR 21k ARE: HERE RN BIG; E2: MEFE; ER: MEBLE 2 4K; ERE: M3
FRPLHIG; GCs: HlE 7 TR GR: Bl B2 s 24k, MR: #5572 iU 32 44; MRE: #5523 I B 5 70; GRE: B8 B2 i 3 I B G RA:
MR, ABA: BLIAER; RAR; MUIEIRSZ1A; RARE: W3R % M H T

%R

Lecrubier Y. The burden of depression and anxiety in general medicine. J Clin Psychiatry, 2001, 62, Suppl 8: 4-9; discussion 10—-11

2 GulL, XieJ, Long J X, et al. Epidemiology of major depressive disorder in mainland China: a systematic review. PLoS One, 2013, 8:
€65356

3 Kendler K S, Karkowski L M, Prescott C A. Causal relationship between stressful life events and the onset of major depression. Am J
Psych, 1999, 156: 837-841
Paykel E S. Stress and affective disorders in humans. Semin Clin Neuropsychiatry, 2001, 6: 4-11
Holsboer F, Lauer C J, Schreiber W, et al. Altered Hypothalamic-Pituitary-Adrenocortical Regulation in healthy-subjects at high familiar
risk for affective-disorders. Neuroendocrinology, 1995, 62: 340-347

6 Plotsky P M, Owens M J, Nemeroff C B. Psychoneuroendocrinology of depression. Hypothalamic-pituitary-adrenal axis. Psychiatr Clin
North Am, 1998, 21: 293-307

7 KA, IR, MRBEE, . SRRSO ML S ——JE T IMRI ST HTIRIESE. T E B EaEE, 2015, 450 1214-1223

8 Gourley S L, Wu F J, Kiraly D D, et al. Regionally specific regulation of ERK MAP kinase in a model of antidepressant-sensitive chronic
depression. Biol Psychiatry, 2008, 63: 353-359

9  Schule C, Baghai T C, Eser D, et al. The combined dexamethasone/CRH Test (DEX/CRH test) and prediction of acute treatment response

83



TS 22 AT 52 VAR T S B AE SRR A9 HR B A 201 ALt

10

11

12

13

14
15

16

17

18

19

20

21

22

23

24

25
26

27

28

29

30

31

32
33

34

84

in major depression. PLoS One, 2009, 4: e4324

Bao A M, Meynen G, Swaab D F. The stress system in depression and neurodegeneration: focus on the human hypothalamus. Brain Res
Rev, 2008, 57: 531-553

Pariante C M, Lightman S L. The HPA axis in major depression: classical theories and new developments. Trends Neurosci, 2008, 31:
464-468

Meng Q Y, Chen X N, Tong D L, et al. Stress and glucocorticoids regulated corticotropin releasing factor in rat prefrontal cortex. Mol
Cell Endocrinol, 2011, 342: 54-63

Wang S S, Kamphuis W, Huitinga I, et al. Gene expression analysis in the human hypothalamus in depression by laser microdissection
and real-time PCR: the presence of multiple receptor imbalances. Mol Psych, 2008, 13: 786799

Aguilera G, Nikodemova M, Wynn P C, et al. Corticotropin releasing hormone receptors: two decades later. Peptides, 2004, 25: 319-329
Hauger R L, Risbrough V, Oakley R H, et al. Role of CRF receptor signaling in stress vulnerability, anxiety, and depression. Ann Ny
Acad Sci, 2009, 1179: 120-143

Hiroi N, Wong M L, Licinio J, et al. Expression of corticotropin releasing hormone receptors type I and type II mRNA in suicide victims
and controls. Mol Psych, 2001, 6: 540-546

Ishitobi Y, Nakayama S, Yamaguchi K, et al. Association of CRHR1 and CRHR2 with major depressive disorder and panic disorder in a
Japanese population. Am J Med Genet B Neuropsychiatr Genet, 2012, 159B: 429-436

Makino S, Takemura T, Asaba K, et al. Differential regulation of type-1 and type-2 alpha corticotropin-releasing hormone receptor
mRNA in the hypothalamic paraventricular nucleus of the rat. Mol Brain Rese, 1997, 47: 170-176

Makino S, Schulkin J, Smith M A, et al. Regulation of corticotropin-releasing hormone-receptor messenger-ribonucleic-acid in the
rat-brain and pituitary by glucocorticoids and stress. Endocrinology, 1995, 136: 4517-4525

Mansi J A, Rivest S, Drolet G. Regulation of corticotropin-releasing factor type 1 (CRF1) receptor messenger ribonucleic acid in the
paraventricular nucleus of rat hypothalamus by exogenous CRF. Endocrinology, 1996, 137: 4619-4629

Maruyama H, Makino S, Noguchi T, et al. Central type 2 corticotropin-releasing hormone receptor mediates
hypothalamic-pituitary-adrenocortical axis activation in the rat. Neuroendocrinology, 2007, 86: 1-16

Hauger R L, Risbrough V, Brauns O, et al. Corticotropin releasing factor (CRF) receptor signaling in the central nervous system: new
molecular targets. CNS Neurol Disord Drug Targets, 2006, 5: 453—-479

Merali Z, Du L S, Hrdina P, et al. Dysregulation in the suicide brain: mRNA expression of corticotropin-releasing hormone receptors and
GABA(A) receptorsubunits in frontal cortical brain region. J Neurosci, 2004, 24: 1478—1485

Fan J M, Chen X Q, Jin H, et al. Gestational hypoxia alone or combined with restraint sensitizes the hypothalamic-pituitary-adrenal axis
and induces anxiety-like behavior in adult male rat offspring. Neuroscience, 2009, 159: 1363—-1373

Holsboer F. The corticosteroid receptor hypothesis of depression. Neuropsychopharmacology, 2000, 23: 477-501

Munck A, Guyre P M, Holbrook N J. Physiological functions of glucocorticoids in stress and their relation to pharmacological actions.
Endocr Rev, 1984, 5: 25-44

Van West D, Van Den Eede F, Del-Favero J, et al. Glucocorticoid receptor gene-based SNP analysis in patients with recurrent major
depression. Neuropsychopharmacology, 2006, 31: 620-627

Klok M D, Giltay E J, Van Der Does A J, et al. A common and functional mineralocorticoid receptor haplotype enhances optimism and
protects against depression in females. Transl Psychiatry, 2011, 1: €62

Han F, Ozawa H, Matsuda K I, et al. Changes in the expression of corticotrophin-releasing hormone, mineralocorticoid receptor and
glucocorticoid receptor mRNAs in the hypothalamic paraventricular nucleus induced by fornix transection and adrenalectomy. J
Neuroendocrinol, 2007, 19: 229-238

Han F, Ozawa H, Matsuda K, et al. Colocalization of mineralocorticoid receptor and glucocorticoid receptor in the hippocampus and
hypothalamus. Neurosci Res, 2005, 51: 371-381

Sanchez M M, Young L J, Plotsky P M, et al. Distribution of corticosteroid receptors in the rhesus brain: relative absence of
glucocorticoid receptors in the hippocampal formation. J Neurosci, 2000, 20: 4657-4668

Hayashi R, Wada H, Ito K, et al. Effects of glucocorticoids on gene transcription. Eur J Pharmacol, 2004, 500: 51-62

Malkoski S P, Handanos C M, Dorin R I. Localization of a negative glucocorticoid response element of the human corticotropin releasing
hormone gene. Mol Cell Endocrinol, 1997, 127: 189-199

Fang H, Sun Y J, Lv Y H, et al. High activity of the stress promoter contributes to susceptibility to stress in the tree shrew. Sci Rep, 2016,
6: 24905



hERE AaRlE 20174 H4a7E B 1M

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

Young E A, Lopez J F, Murphy-Weinberg V, et al. Mineralocorticoid receptor function in major depression. Arch Gen Psychiatry, 2003,
60: 24-28
Qi X R, Kamphuis W, Wang S S, et al. Aberrant stress hormone receptor balance in the human prefrontal cortex and hypothalamic
paraventricular nucleus of depressed patients. Psychoneuroendocrinology, 2013, 38: 863—-870
Webster M J, Knable M B, O'grady J, et al. Regional specificity of brain glucocorticoid receptor mRNA alterations in subjects with
schizophrenia and mood disorders. Mol Psychiatry, 2002, 7: 985-994
Aguilar-Valles A, Sanchez E, De Gortari P, et al. Analysis of the stress response in rats trained in the water-maze: differential expression
of corticotropin-releasing hormone, CRH-R1, glucocorticoid receptors and brain-derived neurotrophic factor in limbic regions.
Neuroendocrinology, 2005, 82: 306-319
Renard G M, Rivarola M A, Suarez M M. Gender-dependent effects of early maternal separation and variable chronic stress on
vasopressinergic activity and glucocorticoid receptor expression in adult rats. Dev Neurosci, 2010, 32: 71-80
De Kloet E R, Derijk R H, Meijer O C. Therapy Insight: is there an imbalanced response of mineralocorticoid and glucocorticoid
receptors in depression? Nat Clin Pract Endo, 2007, 3: 168-179
Bao A M, Hestiantoro A, Van Someren E J, et al. Colocalization of corticotropin-releasing hormone and oestrogen receptor-alpha in the
paraventricular nucleus of the hypothalamus in mood disorders. Brain, 2005, 128(Pt 6): 1301-1313
Osterlund M K, Gustafsson J A, Keller E, et al. Estrogen receptor beta (ERbeta) messenger ribonucleic acid (mRNA) expression within
the human forebrain: distinct distribution pattern to ERalpha mRNA. J Clin Endocrinol Metab, 2000, 85: 3840-3846
Isgor C, Shieh K R, Akil H, et al. Colocalization of estrogen beta-receptor messenger RNA with orphanin FQ, vasopressin and oxytocin
in the rat hypothalamic paraventricular and supraoptic nuclei. Anat Embryol (Berl), 2003, 206: 461-469
Miller W J, Suzuki S, Miller L K, et al. Estrogen receptor (ER)beta isoforms rather than ERalpha regulate corticotropin-releasing
hormone promoter activity through an alternate pathway. J Neurosci, 2004, 24: 10628—-10635

Bao A M, Fischer D F, Wu Y H, et al. A direct androgenic involvement in the expression of human corticotropin-releasing hormone.
Mol Psychiatry, 2006, 11: 567-576
Ryan J, Scali J, Carriere I, et al. Estrogen receptor alpha gene variants and major depressive episodes. J Affect Disord, 2012, 136:
1222-1226
Tsai S J, Wang Y C, Hong C J, et al. Association study of oestrogen receptor alpha gene polymorphism and suicidal behaviours in major
depressive disorder. Psychiatr Genet, 2003, 13: 19-22
Sankar J S, Hampson E. Testosterone levels and androgen receptor gene polymorphism predict specific symptoms of depression in young
men. Gend Med, 2012, 9: 232-243
Cai L, Yan X B, Chen X N, et al. Chronic all-trans retinoic acid administration induced hyperactivity of HPA axis and behavioral
changes in young rats. Eur Neuropsychopharmacol, 2010, 20: 839-847
Meng Q Y, Chen X N, Zhao J, et al. Distribution of retinoic acid receptor-alpha immunoreactivity in the human hypothalamus.
Neuroscience, 2011, 174: 132-142
Chen X N, Meng Q Y, Bao A M, et al. The involvement of retinoic acid receptor-alpha in corticotropin-releasing hormone gene
expression and affective disorders. Biol Psychiatry, 2009, 66: 832—-839
Qi X R, Zhao J, Liu J, et al. Abnormal retinoid and TrkB signaling in the prefrontal cortex in mood disorders. Cereb Cortex, 2015, 25:
75-83
Qi C C, Zhang Z, Fang H, et al. Antidepressant effects of abscisic acid mediated by the downregulation of corticotrophin-releasing

hormone gene expression in rats. Int J Neuropsychopharmacol, 2015, 18

85



Ty Rk 22 IO 2 A TR 1Y IS 5 N AE AR AE A B A 21 AL

Pathogenesis and pathogenic mechanisms of depression

FANG Hui & ZHOU JiangNing

CAS Key Laboratory of Brain Function and Disease, School of Life Sciences, University of Science and Technology of China, Hefei 230027, China

Hyperactivity of the hypothalamic-pituitary-adrenal (HPA) axis induced by stress is one of the most consistent
biological findings in major depression. As an activity-initiating factor, corticotropin-releasing hormone (CRH) in
neurons in the paraventricular nucleus (PVN) of the hypothalamus plays a key role in determining the state of the
HPA axis. Studies have shownthat a number of receptors colocalize with CRH-positive neurons in the PVN,
regulating the transcription and expression of CRH. Our series of studies revealed multiple paired receptors,
including CRH receptor R1/R2, mineralocorticoid receptor (MR)/glucocorticoid receptor (GR), and estrogen receptor
(ER)/androgen receptor (AR), involved in CRH transcriptional regulation and demonstrated the correlation between
their imbalanceanddepression.The imbalance in these paired receptors alters the activity of CRH neurons, indicating
a possible molecular mechanism underlying the pathogenesis of depression,and may direct novel therapeutic
strategies for the treatment of depression in the future.

depression, stress response,corticotropin-releasing hormone,hypothalamic-pituitary-adrenal axis
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