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[ Abstract]

There are a large number of microbial communities in human intestine, which play an important role in many

physiological processes of the body. It has been found that intestinal microorganisms can act on brain diseases through brain—gut axis

mechanism. The purpose of this paper is to summarize the mechanism of intestinal microorganisms in schizophrenia, bipolar disorder

and depression, and to provide new ideas for the prevention and treatment of psychiatric disorders.

[Keywords] Psychiatric disorder; Brain—intestine axis; Intestinal microorganism

1 RAiE R A A T B e ds F RO B ST IR

2000 4F , A &3 PR 2 Sl P R AR 2 il 52 B
EWT 5T RENS B 22 3 O T 5 AR WS AL A7 B T A= 9
BBt DA 3545 1) £ B2 TR R S A R A e o T il
TR W e N AR S5 R B B A WD AR A 45 4 A T
(LR 2N R R S B TR a2 A NS S DN
PRI M0 1Y 10 4%, 1 T B 2 P R PR A e N 2R A
LY 100155, 11 18 T WU PR S NS R e 4% 1Y
SRR 2016 4, S ENEAIE S TR Z A AT
52008 4, B A H A 52 NS TT Ak AL 0T 5
152019 4, 56 B KUY AT 2 &2k 7 3
S BB, BT, T E HERE R R E I H
BB KB B R A R TR I AU 2 5 N6
7 108 2 i DR 2 300 0l Bt A A K R

FI 2004 4 4f , WF50 0Ok 1822 3 5C T 10 T8 U )
SR 5C FR LA O F I8 R K B R U K
#, CAHMIE SR, MY S EEE R 1) &
s 5 UJAH G, i 38 T Wy 0t 2 % PR AR A i 355
Mt 2012 4, Cryan 467 1F 20 1A 0 - W - ik
B 15 (Microbiota—gut—brian axis, MGB) , i A%
DRI 2L AT 5 N ek 2 B i i 3780 s o] 42 g T 1 26 4, 3
718 Oy g SE AR W R IR I RE , i 28RS e Y

fEtT R B 1T ROV K, R M 2R e BRI T
R TR . BUEY - - BE S i P L 5%
BB T B I PA 237 S 2 D BR ) 158 ik g
Wi " MO AT BE o Hsiao 55 BIFFEHE Y, G 553 S0 AT T4
A LU A PAE . 2014 4F, EE M2 A Y2 b x4
S I - M U A . BEAEAT ST R,
B WA e W I R SE R 45 )R, M TR A A Qs
2 BN AL /N AR ¥R B At AT 48 0 i 2 v ) i A
IR 5 M S A A AR E B BT AL, i T A
AL AT LAY 5 1 28 S LA S A 48 AR 1 B e i
Olson 557 AIFFEHE Hh , AR AR R £ 7T DL A 44 AKK 45
PR BR A2 HE DU 1, i 3 ol 2R W ] A 5 LT
1B o R Z () S U 30 2R I M 3 AR W A Ml R
W RAEEE I B, A2 ED T
BR85S H B A e R O K AR
KERIHLE, BT 5T B2 o sh Wy B Y
16sRNA Py A1 B DR S RS AL PR R
T LA A B T A

2 MGB 3R g 01T A B =2 0
2.1 MGB IR Ih BE R 220

BT 4 B PRI AR T B 2R G XL Jw) 4 4 A ol P
e A AR ) - k- S AR B e N 4= B &2

193



http : //www. psychjm. net. cn

PUJIKS B BAE 2023 4E45 36 55 31

WEZS 5 85 5 3R G0 0 AR W Ok i R B 2 AT ol A
A DI RE o M AT LA S AR 9 251 JIE 2% D RE [
-t 2 B WSO #8845 W 18 19 2R 0 15 B A l0mT
o AR A AR R R G R KT RE . WA E U
Yo SRR Y K R L E Y BRI O
& L I 2 (R0 e A 2 i S 54 I i 2 ke
2 ) A T 5 A G P ol 2 A L T 08 4 ik —
Jo i 4 2 0 ARG ) o B 22 T U A7 A ol 25 D9
WEY A TR RO DL AR R KO A &
S A IE e RGN RIS . W A A AR
R RN IE Y/ R EZ R ot /) f R (IS B =N o)
fi (5-HT) .

1A S5 I R i 288 R e 2 i i 2 ) o A A
W , AT AT — A S I 1) 0 i #8052 e e 260 I 1Y)
TRk o BHIET Y PRLAZ 20 I 76 BRAL PR 5 T B
P o 3SR BT R WEN 185 N I SE PN ]
B2 Ik 2 o REAEAIFSE /%, A0 i A S 3 20 i
JE R T A0 AR, AT LA 3k 3 37 P 1 A o i o B
TR, i P B 1 L2 B 119 [ 40 I i) G 925 200 i
CIN=R: 2 (5L PN ERES A I PN P PN X 3 Y|
PEAE () SB35 45 Pl AE AR B, AT AE 8L S5 2
2L ANVE 5 AE Z RIS, R, b 2
A A TR 2 A Sf ik — W BIL A 9 A — A

A
2.2 MGBX{T AR

ik = i 38 AR 0/ BRLCTE TR /N B T e R B
iz shiE I ERIEAT sl R R R AR AT BY T
B X PR 58 1 ) AN SCR A {H Desbonnet %5
WFoE &I, W 38 T ok S—HT 55 b 2838 A7 A6 T
RE TR 44 T, Bl = i T S0 A= 0 00 /)N BRUAR S £
AR -5-HT g2 3, 4t S8 AT N Z 40, BN
N BURE AR M /N BRUCBE B W e R T A Y
G ot 22 B B AT RN AL A A B - A el A%
LT RSUAR 16 I o A S5 2 TR R 1 TG T /S L3R B o 4
ARREAT Ay, L A0 A7 800 - 380 5 A b 283 s = ) o
e BVE TR K, A 28 TTBE o RE R S AR D M
AR
3 MGBASERBHERNEZE

5 A X B
A WA 4 BRI BT 7R 2% T BRI S5 0 48 R SRR AT IR
9oi LA K H R RIFTE 550 22 IR B 03 BLAE  RURH 15 2% B
FIAIARAE S5 RS FH B o

194

3.1 MGB5#E#4H3E

Zheng SENSHE NAK 16sRNA U 0 & 30, 6 440
ZURE L HLAA v 5552 905 A OC 1) B8 A7 TE 2548 F )
AE A C7E |, HL 3ok 2 k72 5 5 i R 22 ) A7 7 AH G
PEo Zh SCsepFFE 4 A ow KA o 200 B 1 T
REZAEVERRARN, R R A A U . AR TR
B BB R R A e R T A R
Rikenellaceae F.1> T AT AAR 7 1L IX 3G #if 43 240E fR
HOHMER RN TT%. SEBREHAML, B TR
ity S0 A S R A /) B BB I A AT R S
WA B TR I AFE A R R RE M 2 AU
() = AR Y an A e A R A y -2 TR
SEFEME TR AR A O | S A S Ak
AR o REAE 1RG0 SIE S 2SO TR Y /D B
i W AT E BE B R M AT N 2 AR Zh e
A AFREAR o RGP AT S8 T 3 TR R 25 A A )
AEAY Bl mT LLSE WA 1 A 2 DR, I 3l A WU R
{14 ke A% T A 18 o 14 i MGB Qi 42 2 5KG w7 24
iE KA R T AR B AR o LA W RORS 0 REREAT
HAAE VI FR R 1 73 20 J A A1 ] i =5 98
BH P 2235 31 30%~40% ., 2F A HUAT DL0E A i
R G, 3 RAE PR 1R G B0 2 e A TR AN S
) AR 3 A A s SRS A 43 R AT A Y XL
i EAMFSE R, 5 EE/NRAE G, TR/ EROR
ki B2 J2 A TH AR X N-H 3 -D- K& Z R (N-methyl-
D-aspartic acid, NMDA)SZ {4 (1) & Ik AR, 17 NMDA
SRS SN 3 R0 SRS P 1 R A R e A
NMDA 52 44 55 450 71 W] LU BS I kS 4 43 240 5 AR
NMDA 52 14 38 2l 771 7T s 20 B i R 4 v A 0 )
RE, TC R/ AP TE IR 25 8] AR ICAZ B R g 5 IX
i Y5 M 8 IR R s b IR, Tl A S
NMDA 52 (& Iy B8 2 P FIAE B 73 BL0E K A A G, 18 5
TiE SRS A OG o RS AR o U SR D R R
P i e RO BIF T 45 2R 3R B R 20 20 B U E W
T 0 L TR AT T N W T 1S 11 ) B R 25 4 55 ) B AL A7
TEZESS . ZHEST BN RS W5 I 85
IRFSS AP TE 22 53, IARIE S5 A 43 BL0E 28 & 0 T
THE 445 e 10— o Al B AL 1) 235 AN T) L AT 15. 3%
T e B G4 ) B 30. 3% B IR B AR 0 AR AR AE F1
R 73 ST R PR R] A A o S S8 3 1 1 T
FRAE R RS 52 i 45 S TR F y— 28 58 T R AR, IARAE
FEE TR TR 5 A 1 RS 2 R ik K A B ) N TR
R



PR Bl BAE 2023 AE5S 36 555 330

http : //www. psychjm. net. cn

3.2 MGBENHBKER

M 2016 4F-FF 4, A% 1850 4 3 3 11 R A 91 2 21
SEREST, R A Y L R s R G, T
i — P il LA B2 B B G 22 TIRE , F 58 SURH 175 Ja% b i 11
RAFAIL o 55 URRG 2% B i R L, f R X R 4
W B AR Z R T R AR 25
14 XU 175 J25% B i 41 8 i A 8 5 5 1t B 4 A LU A7 AE
WRE ZREME T B LR S R A A 25 5, BRI J%
i £ DL SR AT AT A B2 A R 35 1R I
BEGE T INJEBIKE R , RO R i 2B Wi
B R v TR A TR A 2 R D R B AL AR AR
BOARY A FEAl L, 38 2o B A A DXt B 4 5 XUAH
55 JE% e ik 2 A A W R TR T A A ) 81% 5 [ O
TE 8 10 i fi 38 TR R L AR A SURE VG I B 1R A
B P96 7 AR I A bR, E B B S B 93%
It , 56T I A 4 X R A AR Wb i vT e A Bh T
URH 17 T B 15 ()12 W L B 37 45 SR I T, A f ]
LA FH 8 5 B T8 o A 285 0k o 38 RURH 1 o 1 S5 R
PR B AR MUE IR . AR Bon I
AT LRG3 SO 17 T s i 41 1 & VB FB A AR AE AR
A AB N B R AT SRR 1 A T A P L
ML, Ay 1 i 95 1 12 W7 R0 8 O3] 8 3L T 0 AR BT
Mg

DA 3 3 A A TR Ak KO 17 JR% 5 A 41 AR & A
YR TS R | 2S00 TR A AT DL AR B S AR
FEFRAE , R, sh P s AU 30T OUR 15 JER B 1
Gy BRI TRANK] iR IE A+, HX DR IBHF17
TEMR DX AR SR OBURE T R B A SR B AR T, L
PO B0 TRANK T 3 PR 26 3K i 388 . il B S 56
5L KW TRANK1 2 5 HEMMEITTR T, @l
Bk TRANKI 2 5 A9 /708 B EE S A= /) BT 25 ) o g
TEREMR . 59— 9E 26 B, OURH 175 Ja% fe i 41 1S & A
BEA 74% WY 5 R AEE 22 R0, B
B ES TR ER G i B 2R AT A 2 R I 2 R X
S RBRIEIN . RN AR R R, £
A — P i 38 TR RS A AR 22 S A0 R AR B A
A , B A vl LASE 3k A B AR 9 sl AR i il
AL RENSE AW e i 32 - TN 2 L= P = s ey
i 19X £ B4 3 AT S FE IS R e, WU I T
i S8 A 1 G I 2% KT TR J R ) 8% 7K F- T
1R, T 3 S 25 I 4% 1) 22 5 5 41 R AR = %% DT AR
Koo =M L REAE 5 3 A 0 A PR AR T L
54N AR A S DE A B 3 1A o 22 M

AR R A s R DI RE o PRI, A4 B
P A AR R &, AT LUK ORI R B i B AR AP
3.3 MGBS5#EREE

— IS YT R, BoAE T A AE TR AT I R R
A ZEME A, 32 1OR B R BT AR REAE AR =0 A
RATZE 0 HCA AT BA [ ) 3 R A AR A S0 Al
I T A 235 4 1 D) BE 1) el 7 DL e FEAE TR REAR T ) 2
5 AAIRAE 29 1) s BRBIL A BIF 5o HI RIS A A8 5
FRELE B BRAIESE S 7, AUVAISAE S8 387 140 4 B B A7 A
AR, R BUAEAUAT R A 55 R AT
PR o TR R S Y A S T A AR
Wy v L ) A8 e DD AR G o A AT AR A
FRE N 22 S I A W 2L Tl AN S AR S v A A —
SETE SR KT YRR A 5 2 R R AU 2L
DA K (08 R A B B A 2R AL . LA WP ST R
7 1 3 TR R A 1 B s T A T RRAE Y
KA
4 INEHRE

i 3 TR R R IR DI BEATAE VIR 2, LA DT
W, I T RS RS  70 AE OURH 7 R e s AT
E S5 DURG RO A A LE ARG o il =M B L
TR A e J o B E AR (HBLA TS A
2 TR HEDRE S RRG T TBUR RS 5T R
I 0 A A B 86 T ROCR , T 0T B T i B Y
RCT. Rk AT IR EE TN - i -3l ) 22 = k5
HIFTE , o LR Ao i g At SR Af 1 2 A
[al it o Hoad o7 R BB AL ke BEYT oA £ THL
PRI A A A= BT, 38 o I A 5 B AR M, T LA
P BE R B 22 200 B R I Rk E M 22 T RE L o nT
LA 00 A s 240 R T8 3R B2 T L A G 2 2
B o g A B AT RE 23 5K OB 92T A R BT Y
=
S Sk

[1] Socatla K, Doboszewska U, Szopa A, et al. The role of
microbiota—gut=brain axis in neuropsychiatric and neurological
disorders[ J]. Pharmacol Res, 2021, 172: 105840.

[2] Nikolova VL, Smith MRB, Hall LJ, et al. Perturbations in gut
microbiota composition in psychiatric disorders: a review and
meta—analysis[ﬂ. JAMA Psychiatry, 2021, 78(12): 1343-1354.

[3] Cryan JF, Dinan TG. Mind-altering microorganisms: the impact
of the gut microbiota on brain and behaviour [J]. Nat Rev

Neurosci, 2012, 13(10): 701-712.

195



http : //www. psychjm. net. cn

PUJIKS B BAE 2023 4E45 36 55 31

(4]

[10]

[11]

[12]

[13]

[14]

196

Hsiao EY, McBride SW, Hsien S, et al. Microbiota modulate

behavioral and  physiological ~abnormalities associated ~ with
neurodevelopmental disorders[ J . Cell, 2013, 155(7): 1451-1463.
Zhu W, Gregory JC, Org E, et al. Gut microbial metabolite
TMAO enhances platelet hyperreactivity and thrombosis risk [J].
Cell, 2016, 165(1): 111-124.

Ter Horst R, Jaeger M, Smeekens SP, et al. Host and
environmental factors influencing individual human cytokine
responses| J ]. Cell, 2016, 167(4): 1111-1124, el3.

Olson CA, Vuong HE, Yano JM, et al. The gut microbiota
mediates the anti—seizure effects of the ketogenic diet[J]. Cell,
2018, 173(7): 1728-1741, el3.

Yolken RH, Severance EG, Sabunciyan S, et al. Metagenomic
sequencing indicates that the oropharyngeal phageome of
individuals with schizophrenia differs from that of controls [J].
Schizophr Bull, 2015, 41(5): 1153-1161.

Cryan JF, O'Riordan KJ, Cowan C, et al. The microbiota-gut-
brain axis[J]. Physiol Rev, 2019, 99(4): 1877-2013.

Han W, Tellez LA, Perkins MH, et al. A neural circuit for gut—
induced reward[J]. Cell, 2018, 175(3): 665-678, e23.

Diaz Heijtz R, Wang S, Anuar F, et al. Normal gut microbiota
modulates brain development and behavior [J]. Proc Natl Acad
Sci US A, 2011, 108(7): 3047-3052.

Desbonnet L, Clarke G, Shanahan F, et al. Microbiota is
essential for social development in the mouse [J]. Mol
Psychiatry, 2014, 19(2): 146-148.

Kaelberer MM, Buchanan KL, Klein ME, et al. A gut=brain
neural circuit for nutrient sensory transduction [J]. Science,
2018, 361(6408) : eaat5236.

Zheng P, Zeng B, Liu M, et al. The gut microbiome from

patients with schizophrenia modulates the glutamate—glutamine—

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

GABA cycle and schizophrenia—relevant behaviors in mice [J].
Sci Adv, 2019, 5(2): eaau8317.

Dinan TG, Borre YE, Cryan JF. Genomics of schizophrenia:
time to consider the gut microbiome? [J]. Mol Psychiatry, 2014,
19(12): 1252-1257.

Sudo N, Chida Y, Aiba Y, et al. Postnatal microbial colonization
programs the hypothalamic—pituitary—adrenal system for stress
response in mice[ J]. J Physiol, 2004, 558(Pt 1): 263-275.

Hu S, Li A, Huang T, et al. Gut microbiota changes in patients with
bipolar depression[J]. Adv Sci (Weinh), 2019, 6(14) : 1900752.
Zheng P, Yang J, Li Y, et al. Gut microbial signatures can
discriminate unipolar from bipolar depression [J]. Adv Sci
(Weinh), 2020, 7(7): 1902862.

Lai J, Zhang P, Jiang J, et al. New evidence of gut microbiota
involvement in the neuropathogenesis of bipolar depression by
TRANK1 modulation: joint clinical and animal data [J]. Front
Immunol, 2021, 12: 789647.

Gandal MJ, Zhang P, Hadjimichael E, et al. Transcriptome—
wide isoform=level dysregulation in ASD, schizophrenia, and

bipolar disorder[ ] ]. Science, 2018, 362(6420) : eaat8127.

Li Z, Lai J, Zhang P, et al. Multi-omics analyses of serum
metabolome, gut microbiome and brain function reveal

dysregulated microbiota—gut—brain axis in bipolar depression[]].
Mol Psychiatry, 2022, 27(10) : 4123-4135.
Pearson—Leary J, Zhao C, Bittinger K, et al. The gut microbiome
regulates the increases in depressive—type behaviors and in
inflammatory processes in the ventral hippocampus of stress
vulnerable rats[ J |. Mol Psychiatry, 2020, 25(5): 1068-1079.
(SR H #91:2023 -05 -25)
(AR SCHiAE - R AR HR)



