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E WEE RAARA R L OERRE, 2R RERMANEERE, L8 FEMELHRE KW EHF
. Bl T EFCAMET FIREEFERF, B oA WAGE & R AH#ATIEMIBT, BATERRS
AR B —F Bl T XM EIE. FRAN, WHEEF AW, Aouh, REMmg oy 4 i A d, fi-M s
TR R T R R AAE By R EALH. NIRRT E B A, Y E T ARSI, MANT &
AR, HER, 2 REEMEERKFONRGWAE SRR M AGHALRT, REFWA . 249,
HFEANBARREER T AGEEHRE N EEFE, T 8RR 3 8CH - 5ol i 2 % 9 dl (R 240
AR L, AAGAEW. AT, BRRAURBERAHSE T T XN ER A WHFE, KEW--MHoh i g
WL E BT, BR T AEME D RA RN ERF RGO RAWERFCEFNRA, P RA

WY F 8 T T R R R R ITRIE T An i iy v B .
Ketinl

P AE 2= — A LA S 38 T 45 A 5 28 IG5 L 24 BRI
1B R B RAFAE A0 BRI, JE AR S w I
A0 BB, WERR RGP R E . 5 BRI 1S
AN AT RE LA — A A A 0 5 B Bl Az A B
JEE U2 e ST [ 2 R Hb IX, AARE 1 HOE SR A 22 5],
ELE AR Sk KR &L b TP, HE20144F (1 57 A4 3T,
TIAHBARE £ RAE L L N4.45%, 16 EZ°43.02%,
H SR B P W 2 B e 342 5T 5 R R R AR 2 3 -6,

AR AE Y A% O AR R 282 1) Dl Rk e = T AR
TTREER (PR DL L), A A EEMRIRER. A
Rk EREAARED | R E B SAER. #7
HIoAE 1) BRSO R KRR AR EL
B, R HAA B A & R sk T AL,
HARBHEDUNSTHERFKIVFENEIRE &, K
Iy BRFE LA R LT, R&15%~20%% H

WHE, Mi-Fo%h, W--Rkh, MamEw, s

AR ARRE AN ™ A B A A A A B AR
fir, WEAFEERGE LK TULE AT ffH. 20144F
AT s, 1E20134E REREE P 45 fi i b, IARAE
HE S 14 45 5% 451 2% = A 4F (years lost due to disability,
YLDs)J& 55—, A, 1510.3%°. 2017
SERIFFE M R, M 1990%]20164FE, HIARIEH A Ay B
7 BRI T HH (105 5% V8 9% A 4 4F (disability adjusted life
years, DALY s)) /S W i,

1 HRRER AN IR

B (depression 5 melancholia) fR H- 5t W 51 T A
ITATER. 200022 4FRif, o 7 I 12 A A i vd B JER sl i
BT I FOREAE AR, RO R R R AR 2 A R RTTH A
WEEXE, MEIMZ.OHEER YRR, N
A AR AE TRt A W TR Ak

SIRRESR: SR, eI, A, AF. SAREDTST A9 K R Ak S —— M TR - - il R AR E . 4= 4, 2018, 63: 2010-2025

Liang S, Wu X L, Hu X, et al. The development and tendency of depression researches: Viewed from the microbiota-gut-brain axis (in Chinese).
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IR

19174, Kipfr Mo IR B IR N i M8k R T
CROI5MAER ) —45, #IF T ANTAC PR M BEOFHE
MARAY e, O HEh 1 BE I, TR IR I
AT SR SUTIES S 14 T8 19 4 A AR BT IRk T O B AR
AT E SNy, BTG ek sl A B
32 BT B9 IE SR AL B2 i AR 24550, w2t B
8. IAAEE WAy, SR A AE AT P B AT
FI R 4 77 T BE AR A T I AR T 2. R AT e
BA ZREBOE, s A 2 BHRE L TR
BUREG | X AR E A I TR TC B A, JE T XS
TA PR BES A FLO AR RAR, BRTE 2K R
T ZRHWARRE O AT ikl

BRI £, SRR AN (U — O B,
R — MR BIEOR. ARAE AT W A AR A R
GE DN e G U S EUEZSe DI N N
ZERKZH . WATTIERAR, Mz IR s >
TR 10K S8 25 h T BE S R AMAIBAE ¥ 7 A AR AR ),
FATE T % Z Ryt im Al 258, 25903677 1o AR
FEVAYT (Y gL AR EAT —E AR, KA
RN A B, EAEMARE B S 1N 46%, B
ST 9 37 %O A A 1 B K PR 2 (P g T oA A
PRI FEA AR & A vh T Rt i 4 T d A T,

FURG, — BN, VAR b 5 1 5 AR BR85 1z 33
(4 RN TS, Zy B AT 52 1O SO T S BRI
PEEAEA TG R CGEER . ol 2. AELE
IR I 32 4 558 ) S AUV AR B4 B B [N, gt 2 ik PR O
FRIEDLSE T AMRRY 5 . Bl ZARB T A0
PR AL 23 B AR T A b ) Ry 7 A i 222,

2 {HRIERYTRYY

FI AT 2 22 B0 A ARAE AR G T 7 S8 A 2 2
BEYNAYT . OBAST 2 H 7 e 192425,

2.1 iRy

2022 SOAEACHI A, I 97 il 45 A% 1Y 25 ) 5% 3 S+
S EBL A K A BE AT LA RSB 25, T IS 1 259034
FPAARAE 9K T]. S PN S 0 ok B Bt s 2 B S R O
AREE . VDI JE T e A AL B A 55 (mono-
amine oxidase inhibitor, MAOI), EAHIMARZE, H
PRUIHCRI B BE K R Mg, AR TRBE = R R PTImAR 25
(tricyclic antidepressant, TCA)HU. 19574F & B 56
— PMTCA—NIKEEEA RAFRIPTIARROCR, FfE X

AA KR | KRR 2 285 2 TCAH F IR K.
TCAJE T 5L P A O 550, BB A0 ) 558 €8 1 (5-hy-
droxytryptamine, 5-HT)FI%H 5 I JJit % (noradrenaline,
NA)RE R, 35 H T & FIMARAE. TCAZ AR
—ARHLINARZS Y, (H B A PUIBGL AN B S AL i
R RN, 201H 20 80~904F- AR J5 2 it ML 704F-AK;
JE N BE T DU EHTI AR W (AN 3% 2 bR, RS S
T Z R BIGTI AR 25 Y, AL FE e BRI S-HTE IR
il 7 (selective serotonin reuptake inhibitors, SSRIs) .
5-HT I NA = Wz Wit 77 il 7] (selective norepinephrine
reuptake inhibitors, SNRIs) . &4 MENAF-SLEN 57
(selective inhibitor noradrenalin inhibitor, NARI), o-
ZARBHIBT DUPREHTINAR LY, S-HT A friifin 4. H
b iR BT 2590 )& SSRIs, LFEHPETT . 1A% Ph
7. FUARTDA | < il ARORD 7 Bk 22 2505200 (LS di il
AR ZY F2 BT X H R ISP 208 T (U5 5-HT, NAFIZ
Ji¢(dopamine, DA)SE), i fie T I HTIIAR 24 = B4 X 4
% IR (Glu) il y- & % T 8 (gamma-aminobutyric acid,
GABA), N5 MM (ketamine), & —FhN-H JE-D-K
2% % R (N-methyl-D-aspartic acid, NMDA)3Z & $t
A, HAT P SR AR PTIIAR R, A BT AR A%
AR AEWFFT R BT,

25 W6 9T % B AT iR N A R IR E TR YT
ik, WAL . ZHAE . BRSO E AR, A
FHE—E RN AR RN, A 255k L
BT BN AR A G, SRR
A T B 28 35 T S AT VAT O A
2T R A, K 28R R B8 )
n, MEVAEIIAEBAE (treatment resistant depression), I
Y B BB A A A AR PR BT AR 24, 7 R 8,
H 25930 57 MO R 47, 3697 68 LL 4TS JE A & ol
00 SR £ Xk b bl 22536 T W1 GABA AN Glu 25 4)
A g & 4 X — 1S Bl el 38 B, SRR A X s 25 )

(UPSENRYILE:S: Lk DN

2.2 LEHRYY

TE AR 22 19 e e v, AT B 2 i DR AR 9
A &S A T A E RO BRI ik, e 2
JIEERIT AT YT INERNRYT . BT, SRR
w0 BG YT 7 A ARG BEYR T (interpersonal
psychotherapy, IPT). ik HI17 4 if JT (cognitive-be-
havioral therapy, CBT)MIZKKEIR YT 55, IPTEARAEAT 5

2011
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S BUAMAR A A 5 N s 5 2 AR AR S i — &5 2R 1M 2 1
FY. BRI < B IR e AR S A AR AT G R T
Z NFPRIFXERIE. CBTI I ) iz, BTk
BT A T RAEFA Z 5 P AR A X — AR X
PIRNIGYTI7 1% B AT A~ B R WA bR iy 7
/Mg/%é [10,24,32].

S8 WK, O HNE T XHARAE B A KA I RO
HICRIVER. ELO GG AN T A AR R
ASIIIERAE, FE2% I e, o R B TR 7 B Y
NBEST, MELARIRLEIT B0k, ok 28 S P 750 BEA
I 1R BE AR T 28 B SCAL FIOR Pl B TOIR BC, BELAS G
it 1oy P A,

2.3 HAdYk

TELJYIGTT FLD AT TS T, BE R
Al DL S AT, A E 4R IR YT (electroconvulsive
therapy, ECT) . H 4 £ fili fi fil ¥ (repetitive transcranial
magnetic stimulation, rTMS) . & #f 28 H 34 (vagus
nerve stimulation, VNS)Z%. ECT2&—Flr JC A1) 4 i il 15k
JPR, HAT RAFRPTIAR R 27, 0 B B K A
St E MR IR, e —Fh Pk, A wr sy &
W, 18 B AR TR X TR IE A — R, Al T
TEHE ARG FE 4y, AR AN n] 2434331,

PIARRE AR AT IR AR M ST K A, B8 Gk R i i B
Ml RS . AR A8 5 e At O B 8 AL,
QAR AN A S8 LG 60%, 24 1/3 AR B 3 4 2R
A NHE FERGPL20 IMARIE 5 14 Tk R G B
e, ERATREE 2 E A, B, EWS MG S
fiE B F R, 50%~60% L4 1A MRk & 2D, E%k
SEPE R P, 21.6% 2 HBLIAR, 31.5% i L £
FEOSL AR At Ty RE M 0 R B b, R RSIAR
DRV B 8 T g 222400 e Ak, RS HB 3 A 1T
A SR A4 92 905 (A PR S5 4 I 52 9 Lo JUEE 3 458
LA PR ) B Pt 28 2 G 952 s (A ] 7% 2 1 38R0 AT <82
BREEA AR S S BLR A WIARAE B35 7, TH]
I 3 5 22 2% L RE 1R YT, HE— D T AR AE
IRIT X

B TIRYT 7, IARAE IR YT I 52 R M B T B R
IEIRES EIAISE 3 R & S R U a3
PRk a0 B SR A 2 1 B YR A
B, FEIEIR A 100 A b BRs iRk AR R TEA
FER, 280 R Zm, K ETREERE

2012

K, —MEFIEFEEFEMEEBTERENEZ.
201344801, EEBE1075 NP A7.792 K #hk = A
B H R0 AP 41422 K MRk AL TP ES100
ANF 1S3 ARG RFE A B & T A 107 A UA
0.16% K5t e AE B op E0RS R} B2 A B O B T AT
KA BERTE, 201685 G M R0 AN 1.744, (H
149% () Hh [ 7 RS fih & R I8 A 8 32 2 2 AT Al DIl 4k,
TIINE 29% I N RA 3R K L 2B IR, 54 2/311)
AT b DX BEA O BEBEIR A AL

e A SR, BH AR O BRI RO 2R Y
TRIT B e R B AN 2 YR R BB Bs, e AT H
BB, fEZAEZEMCAh, O BRG £ it
SR, B A R, AN AR B H O
AU, BE AR, RNERINA CBRA D
Bgw, BRITASEITIRTT . AN Ak B 28R e ik % i [
T OLIL N e, T A SR LR g — 221 2016
4, The Economist’™ I Jx A7 i € P A My DXORG it 104 25
G HRBOF RS Y e, P E, HAT8% M 03
PR B E VAT TIRIT, h92% 1Y o MK 3 Zad ik
y7. BVEEAE &R R, A 25% MM ARIE 4%
Z TIRIT, Mi75% 585 K Z 1657 832 W',

PLERAERTLE Y, AT HAGR, IARAE &
HIIRYT EhMERAL, MAIT IR R MR, AR
I A AT AR, (HERE A ik, ks
208, B EPERE A AR ARE R, (EIR T B A oG
TR

3 JOMRE 5 B BRAL B

TIARAE R YT 2 76 BHL I 0 B 5% b & R i ok
BE & B 2 BE A Y B R R, IR AE A s L
P ZE I, C A OF9E45 R8s, AR AT B 25
KA D5, ALHE R . T i - g AR5 E AR (hypo-
thalamic-pituitary-adrenal, HPA)§lI . 5% 2 45 Fliz ik
A RERUAE . M Y A5 Ak 3 B SR I A A 28 328 Jo 2R A
22 AT VR P IR B 2 B e 5 1), HP AR 2% &2
TR IUAE T AL A, s R AR R
IR M8 A RE Y G Th e SR R E
R 2 R 3 A g S 11233740461

3.1 Kby

i 221 T M 2 A T S A A e, A A0 B
AT O Hp 4 36 EE AR, SIARE 5 i 28 ot 2k 1



IR

EANT] 4y AR sl 28 08 B = BN, AR
FITPR A S5 FRU A7 46 175 TR B8 AN T B Jie 28 ot 2 346 I (A
5-HTHIDA), AR T 1 P B il 28 i 28 366 Jo it =
SR, TG e 250 T KO, B RE P AE LI AR AL
T (HSSRIs K AR RN, HXF—3B o 4 A 4L,
PR INAB IR 95 K HABHLE ", Bl S R BF ST R B, B
B £ 3 B Ho At P 2538 T BB & 4E T S, Glufig &
GiACMEBERE R Ge it T 2% 45, 1MIGABARE R GiZ F|
], A PhEad BT R GEAH B, X RS T I
R AMARAE 16T T vk By E R (03,

ORI | W DA AR S 4 . O BRSO
N BRI SPGB R EEEAEA, H
FE— SRR IE B, W S FIETAU DI RE 2 B, A
{CAZ TR SR, H 2 A A B 24500 L5
J5 M #h 22 %8 57 [H 7 (brain-derived neurotrophic factor,
BDNF){RiiiAly, BDNFSE& A2 25 K 1) 8 L 5 1
BDNF/KFFEAIE, Mg T m e g R PAsiER; K
AN ARG T 68 45 384 0 fii -h BDNFFILH: Ath #ft 2575 5%
FA K7 & &, D S ooidi T, e sbpp
2ot e, MCEA RS 251 g — B FgY R R,
PIAR £ 3 AR 28 A A A2 40, 28 e o A i A=
TR, Ml FEPERRAR, WARER 2B, BRI A
AT SA PR A2 A sl 2 T SRR BEE R, Mg
16 0T 2K A (hn B e 25 M1 GluBE ) FIBDNFRE AL 55 4B 23 5
RS DG DX A 22 T S AT, DT 5 | RS PR IR, i
PUIMARIATT (AN EE 2 M 1 P 28366 I 2 4 30 2 047 ik o)
T F T 3E PR 2 PR T L B 2 ] SE A AT A
HAMAR 27254 L b B HR A 5T 4 40 M K
T %) L T 0 B ) BE U ph 28 B I B . X AP LG
AR, AARAE AT BB S F T K H 224 i 28 20 6 (] 1)
SR ST RS, AT 38 R AT Oy S I R e 4
WEHEATIRYT, iS55 X A DARE# £8 0 Al v
AT S-HTRE #2800 S H A 3 X AT Re 7 Horp R 9%
TEIELERT

3.2 HPAHISH

HP AN T BE 5 2 30 Al 5 B A= BRAIL ) 1) o 22 2
JEHR o3 22— 14446305 P ARl S LA I 38 R 11 3 B
L RER A3, AN R A BN A 2 O 3N RO 23 O
HPAR, {23 IR e B b i K B i = Bl
“F (corticotropinreleasing factor, CRF)1J5 M/l = &
(arginine vasopressin, AVP), CRFFIAVPZ: 5|k

B2 B IR % 5 (adrenocorticotropic hormone,
ACTH) B, 1 ACTHII AR {5 B L B 38 b iz ot
¥ & (glucocorticoid, GC)RE L, TEAGCHR itk X212
T Fe Bl 0 /> CREFRIAVP I B, I TE Bl — A4~ 171
B2 18 i B8 (B AE 172 L b ) TR BE AR B AR Y
HPA R 1 S AL 2 8, 95 PR GCHIACTH K P f5 4%
Fhin, AN/ g FE S B R R AR O LI
F5IN K, B 2 2R 32 1K (glucocorticoid receptor,
GR)FEFI AR T HPA RN Yy e & ¥ B ZAEH, T§¥FGC
TRV 8 ABOE BTGRP 7 fay DA 1T 3 B0 GR %
PEFEAG, MPTMARIAYT RENS G INGRIE L, Wi GRY)
fig, GEIMIHG SR T GRA T A9 X F 0 R B R 19 1
OB 5 B 9T & B, HPAZK i 43 s /> BDNF %
KO8 I S-HT A ALY, /D Glusz (R #8100, H R
5 ot 22 ] R R 22 B B T RE O,

33 BPERE

JRE S AMARIE A9 B AR IE 2 —, BF A
T7AE G 58 O VAR 4 e 1402031 2 it PR {18 i TA
Sk, AT £ AR P IR R IE 40 A B K P (U TL-6 1
TNF-o0) T} i, 1075t 5 5 40 g K F- (A0 IL- 10 F1 TGF-B)
IR RRAR, S B0, H A 1) T SR E T 1] 1920491 g
K- B9 A2 48 JE 20 B DXL F AT 390 i HPA il 67 )52 15 )
P Bk R BB & M, FEARS-HT A AL, EAELGlufig &
Gg, WG| & AMARI-626067 - KL gl 32 AR vh - 4
JERAE, BoprHS RZ, EAERN R T AR 4 5E ZE MR &
A R FE AR, U0 R 28 RO I U A 4% P A
TR IO1O0T it 22 8 R AR T SR ROy BN I8 . s AR e 25
Tl PR 28 15 R /0N Mg T 400 R I et AR % 0 40 i PR
Xt HP X B 28 22 45 (central nervous system, CNS)fASF]
S O g M AR AU U B G v e MR AR B K i K
G Y 5 0 O8O0 ot 2 J5g S5 4T A R S 8 A e 8
PSR T R E TR, RS TR 1 EE
ANTRL, AEERIA Ry 5 Ji I 4T At ) R 32 46 5 1 ) b 22
A FI 28 ] BEPERRAR T 5] &AM AR, 1L G bl
BT PR AE BRI AR BEAR ) ZE AR AE R YT %
JEPTJAE W] BE S5 AT T L A sk RO,

3.4 Inkivhag s
HTHA B O ML RS WL R S (enteric

nervous system, ENS)), Jf-HEXTZNAE SAE ol A7
BT AN 5E 4 MK 8 T CNS, i ZL sh ¥ 69 17 18 9 Fr A

2013
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o i 2. M R — S B AR B N AR Y
90%~95% MW AEY) (FLIR A TR . AN . B . R
H— L AR gy, i B aE R AR e S
1855 TR RE 5 A YA 5, AT LA I I8 A B
PRI g — B AR, X A B A A5 O B,
-5 0 HA 5 B A D RETOT. AR [ A A AR AE
Wk shfe s, e Rk . R . DhRetk S
ﬁ*u%ﬁ@g&i%%ﬁ[18,23,40,74~76]i

ATRATE Y, AIVAISAE AN — o B ) B
CNSP, B AL BRI 73 745K 5 FI T g
A, SMNA R G RERZ 205, WHPAR UIfE %M,
SPE RV A A I D REZETL . X 28 5 7 T AR M AL K A,
MRAHEIR A . L SEna Y, a0 BT R AR S-HT
i, MS-HTRE A7 852 5o . HP AR I il
W, SRS XS R G D RE T I, A
5 R HX AN S T RE B I ARAE 19 A BE S, RV
b D S T e D D RIOAE P BRI

i - i b 2 i 27 2l 49 K R S i ) A A B XL
{55 S M 4%, I A 2s | HP ARG 5 ik A2 4
R Ji 0 i i EDK R R ok T2, B 38 K e A P
RPHF AR IIAE, B R] AR AR ik - il 2 fiE
SEE L T L BLMARI2787) [5 3 f 3 A 0 5 Y
WA, W58 H A - b L i (BRI T 1)
J) B, [ R S T i (R 2 %) 69
PEFA0SO AR ARSI 2255 45
AN FR G D REAT -5 o i VAR S, o i ) 72 A (g
B A S ) 2 B R ORI ANAT Dy, R A A At 2
ST i I DI RE AN A, 4 P i R R 2 R ok i 2
Fha R BB T 0], BE X 8 flAE W ok 36 7 O B
I R 28 28 Ge i il RE S R M A B 22 K S BT i
%[21,81~89J.

i T8 A Ay T e - M i (A 5 8 i T AR
P9 24 0 R - A - ) A 52 W i = ) R I A 2L
F10, AECBRGR vh R 5 AR ) Y
I Mo Jiki ) B B 2H BB 4y, DR E i I IE 2 R R 2
B0, S HP ARl Y & & R D) R A 0, gy
TPERGE R E MIREE, A L s 1 254 7
TR M 2208 T 1 B B3 WA AR 72058 o o 25 44
A AT o 2 Je T A A AT R OO L R s
BESEIE U, B O & 7 ATy s oo 1O O i
P IIE Y, AMUBESGE IS RE I, & REH
TR . HPAS AR S, DA 2 i 24 3 - P el

2014

DIRE, X AT AE S AR R MARAE 55 O BB B A IR Y
A E 25 ), 3 AL AR 4 i 3 Bl A D A

4 JVRRAE Q) I Wi 52k Jit —— M el

fR i

B BB, ARAE 5 R
YT, A B s B2 6 - 90 e 5
HR AV R E RO AERY, VA B B SR
AESRBERI 2 T RIS 22, A AR AE 9 35
A, 35 .0 P R RIS 0 4780
Jrik. FILAES, BORE I BUTESE ROV RIS NG
BFIE I A7 TS5 T I g 55010510

4.1 HOHRRE A AN TR A TR g 1B

TR

Il R UEHE W7, AR B E B R R A T
B e AE . ARSI, R L AMAR R R 2 R
PR BEH A TR TSN SRR, FE T
IKE, SR H A SR A R SLFF 1R 1] (Bacteroidetes) F1 7%
& W '] (Proteobacteria) & & T} 5, 100 J& BE 18 1]
(Phylum Firmicutes) & f A%, FERKF, EHIKIK
RN S fEJRACE, IR E S mEm, & E
J& (Faecalibacterium) M1 H ¥R & J& (Ruminococci) & &
FEAR 7> XU 1 1 I8 (Bifidobacterium) FIFL R FT
J& (Lactobacillus) 5w FEARN! 2 BRI BORF 77 #B A& B,
PIARAE B8 3 55 (AR I 2B BB, (R k2% 5
A A A3 g VOIS ST B 55T R R T2
bR fE A ZH AR UE LA R 2S00 B A O v A I A G

S SIS KB, W 2 T AR LR B 4 ) B A T
A Wyt 5 A HE 2 A B XL e R ER U] B A
CUU NI S 5 M R I wvale 0 I 8 & S R AUV
RY DL K A 5% 2 1 1 1 R 1 SRR 7R R R R B T X
FhEL G, 2 AR 3h ) 00 T 2 5 AR S8 2 A A
WUz Ak, Qi K-F T B ]S 3 R ]
TFRAG, JE K FURRAT 1 8 o A1

X BB E Y PR AR T B8 5 4R A Y TR R R 1 (B
TEL R 25 ¥4 F .
4.2 ARG FEAE B RERS B nl B AR E

TR X P oG fi Rk B LTt LA B AL e

P (B3 i 0B R AL R 45 5 — V1), (HAMAR
A A B O S 2%, DAWAR B B e, A%



IR

WA R 2, 7E ARSI N ARME SR

Zheng %5 A\ SIS £ R RN B 3 E RS
FE 2 TCH s W Q& M B A IR N, & B Z AR
I SR A R A 0/ B (Mus musculus)IWERFEAT 38
i, TR R R 4 A7 f R N 2S5 TR R /N BT A
Z5, HiXMhESs 54 AR 25—, R
FERE LR AR | 2 AR, Kelly5: AU il A4
EN W AP, 6 K Bl (Rattus norvegicus) b T —
Fh i A i 2 RS, FE-E N A 2815 o A o o i
BT RIS K. S5 R_, Sz Rk 3%
AR RURE L, B252 T AR AR A 2 P AR RS AT R
SRR B DU R, R IEAEAT B I, Rt 2R AR
W A AR, LR B AR A ) i TR — 2O X
PO 5% S s, AR RR 2 0 BEURN AR B ] 5 o
LR R AL 31 25 FLAL A A, HE— 2P 3R AR B 0
PR A 32 W 18 A R R 425

FEASRRAET, TACE I 8 E AL MK AL 38,
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Figure 1 The pathophysiological mechanisms and treatment strategies of depressive disorder. Variety of factors may induce the brain-gut axis dys-
function of depressed patients, including chronic stress, antibiotic abuse, and poor diet. Brain dysfunction impacts the gut brain through neuron, neuro-
endocrine and immune pathways from up to down, and gut microbiota dysbiosis impairs gut brain function, and influences the brain and behavior via
the three pathways from down to up. Traditional treatment strategies mainly focus on brain and mental improvement, while the most advanced strate-
gies tend to gut microbiota and dephasing the improvement of whole microbiota-gut-brain axis. GR, glucocorticoid receptors; CRF, corticotropin re-
leasing factor; VAP, vasopressin; ACTH, adrenocorticotropic Hormone; GC, glucocorticoid; EC enteroendocrine cell; 5-HT, serotonin; Trp, trypto-
phan; GABA, gamma-aminobutyric acid; TDO, tryptophan 2,3 dioxygenase; IDO, indoleamine 2,3-dioxygenase; ECT, electroconvulsive therapy; IL,
interleukin; TNF-o, tumor tumor nectosis factor-alpha; DC, dendritic cell; FMT, fecal microbiota transplantation
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Depressive disorder is the most prevalent mental disease, not only it has impaired the life and wellbeing of patients, but
also brought great economic burden for family and society. Yet depressive disorder is widely undiagnosed and untreated
because of stigma, inadequate mental-health resources, complex comorbidities, and lack of effective therapies. Increasing
researches indicate that depressive disorder is more a physiological disease rather than a psychological illness. For most
patients, the brain-gut axis function is impaired, including the imbalances in brain neurotransmitters, the decline in brain
neuroplasticity, the dysfunction in hypothalamic-pituitary-adrenal axis, the chronic periphery inflammation and neu-
ro-inflammation, as well as gastrointestinal diseases and the gut microbiota dysbiosis. Traditional treatments for depres-
sion have been focusing on the brain itself, and/or also, using variety of medications and psychotherapy. Almost half of
the patients have not acquired effective help. New treatment strategies underlining the whole brain-gut axis dysfunction
will shed light on the dilemma.

In recent years, more and more studies have presented the important role played by gut microbiota in brain and be-
havior, promoting the appearance of new theories for mental disorders. According to current gut microbiota hypothesis,
gut microbiota is a crucial component of gut brain, gut microbiota disruption and the following brain-gut axis dysregula-
tion are the main pathophysiology of depression, and which will be the promising target of future therapies. Patients and
model animals with depressive disorder share some similarities in gut microbiota, which are obviously distinctive with
their healthy controls, indicating that depression is probably related with certain gut microbiota phenotype. Both the
physiological symptoms and behavioral symptoms can transfer to germ-free and microbiota-deficient animals through
fecal microbiota transplantation from depressed patients, further confirming the relationship between depression and ab-
normal microbiota. Various factors like antibiotics use, chronic stress, and long-term unhealthy diet disturb gut microbi-
ota, while the abnormal microbiota probably induce microbiota-gut-brain axis dysfunction and increase the incidence of
depression and other mental disorders. Several methods have presented good effects in gut microbiota regulation, includ-
ing probiotics, prebiotics, healthy diet, and fecal microbiota transplantation, all of which possibly alleviate and treat de-
pression via improving the microbiota-gut-brain axis function. Additionally, traditional adjuvant treatments like diet
therapy and exercise therapy also possibly work through microbiota-gut-brain axis regulation. Even the effects of com-
mon antidepressants are probably related with gut microbiota, too. And the integrative therapy attempts emphasizing gut
microbiota regulation present promising effects. All of the above results indicate that depression is strongly linked with
gut microbiota abnormalities, and it may be treated through gut microbiota intervention using effective methods like
psychobiotics supplement. Now-a-day the application of gut microbiota interventions has been becoming a hot point in
treatment of mental disorders. And maintaining the normal condition of gut microbiota probably play vital part in the
prevention and therapy of mental disorders in the future.

depressive disorder, brain-gut axis, microbiota-gut-brain axis, gut microbiota, psychobiotics
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