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Abstract: The human gut microbiome is composed of an enormous number of microorganisms, which is an integral
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part for health and disease generally regarded as commensal bacteria. It is becoming increasingly recognized that
the presence of a healthy and diverse gut microbiota is important to the development of central nervous system and
emotional processing. The interconnectedness of gut microbiome and brain function has significantly contributed to
establishing the microbiota-gut-brain axis as an extension of the well-accepted gut-brain axis concept. Many efforts
have been focused on delineating the role for this axis in health and disease, ranging from stress-related disorders
such as depression, anxiety to neurodegenerative disease such as Parkinson's disease, Alzheimer's disease. The
bidirectional interaction between the gut microbiota and the brain occurs through various pathways including the
serotonin, hypothalamus-pituitary-adrenal axis, neurotrophin, the immune system. This axis has been shown to
influence the behaviors that are often associated with neuropsychiatric conditions. Modulation of this gut microbiota
as a novel therapy for neuropsychiatric conditions is gaining interest. In this review, we summarize the status of
neuropsychological microbiome, which provided evidence supporting the role of gut microbiota in modulating

neuropsychological functions of the central nervous system and exploring the potential underlying mechanisms.
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26 VS B e R B, BIHIORE L 2 i 18 B B 2 RE T B
FIN,  FFERIAUAT 14 4 Jale 2 AR 1 S 2 1
158 U7, BB K 8 (Desulfovibrio) 4 & BLAE
PIBRE L2 i1 2 2 3 n,  IF HAE B FIRE 5k 58
IR E, L5 H 50 5 R Ik (A ] R 36 [m] 485 7 %
WS, PR AE S BE N B AL 4% AT R 5 X G B A
FEA — 8 RN U IO R Sh A7) iy 1 R A
O, R WESS T RIEIT S, R I i E R R L
A FIIIMEREAT R A U8, 3 AICoRE ) L 38 R P i
HYRIT IR, fE— R L eE LIGRRER,
JRIAI AT R 5 A R B R e, 605 2 5 (LPS)
W, AR AE RGAREN T RiEH K 7,
4.3 EMSRIE

Severance %5 "M B ST I, A 4 o3 R4 (1) £
& Ny R G, R B A O T e S B
XTI B S R Ay (T A ) AR RORE, AR
B B MG E R 2K, IX e ) W USR] B 5
R RESRAE N, FEZ O, 5-TH il g,
TGRS #2322 1 X%y . Desbonnet 25 ¥ 5@ i = 44t
A% 5K 56 (three-chamber sociability test) iiF 5%, GF /)
BT RIS h 2 AT MR A, 5 IEE E /N R
FHECAS HLINF[A] D o SR A 354 DA Dy e s b 4 284 B0
IBRERE R () R A 2 —, I BN 55 FAT 1 7T LA %

X—AT AR B TN E BEAL IR st 4h
T AT RS BRI 10 858 RS B 23 2 AH OOE
I AR T2 B ™,
44 MHEHRE

14 #%J% (Parkinson's disease, PD) /& —# ¥ I,
A ERIRAT B, FEBE Z RIS SRER, G {EH
PR TIHR. FERE. VR, RS Y, ek, M
AW - Ty - T Bl L PR 2 R A SR R B 52 A
Scheperjans 2 ™ % 3 PD M B AL, B
AR IR A R RL 3 B2 36 i A PD B E Bl G
BEEIEMK, H¥EHEIRKEPFEEFEK. PD K
FELCEIZ FPRER YA N S TUEY) - W - il 2k 4 A
EEVIREL, a0 EE B ek A i e
TR, X I IE N R T IR, A
SRR ICE 8 (Blautia). ¥R )& (Coprococcus) F1%
K15 )8 (Roseburia) 4%, SEHUABE 1R T %7,
WA AR, W4 B R i 2 R d
& (Ralstonia) . 2 = T X2, 'S80 &
AN Z2 [ S AE R A, W] S EUR S Wi BRI 2
SRR e Wl [T AZ AT Y e T TR BE AT B
PD &3, X7 je 2 E R, R4 Thid]
WRTEAT IR IT a2 IR S G N, A I
PRAEIRTE 2 e ™, PD s 3 iy 286 3@ 37 1k 44 in ol
A& PD i - i i1 Sk Al 1) EE B IR P i i
e, Wl R EAT B R g i R B a5 P 1Y e
T PD BEH NV, ARG LR
3 PD B R, AR S AR sE IR P 7E
47 PD BEPIR A (JIEER . BOKAIBL.
HME Y 09T JE, AU R (RS B2, HMe
SR A5 B — 8 () G, 7R s B W B A A
A v fE — SERLEE _F ISR PD g ek P PD
B AEE B R B FE AR, FERE . VREBEERE R
SR, O KE GRS SR AL, RS
KRB AEE AR - W - Il s e, JF B
AT IR G SR, PD B
SR H ST - W - ol (4508 AN 22 D1
45 MNIERR

AR E R 2 G IFRGE IR ROE, iR
[z ia T A R RR YT, R R L A
A RERRSE 5~10 KB BT E 2 PP Rimd, i
AERAUAER TEOREE, 0] fE 218 R 7 A
SRy O i A ) R AR A A i R A
R R TAE A R E R R E, AT S 0 g A
PRI B A5 KBS SIGAE B, G i R A A
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JTE R o ZFEEIRECR N, KR EPE A
BRERE R, s s R B, fin A rp g
AR R DA E T R, Yin 25 P A T ok
iR 20 Jk o R A A S 2 A R X R, R BB RS B
fif A4, 25 35 T 3 TR R R I S A A — HF i (trimetlylamine
oxide, TMAO) W FE TG\ 3 72 7, 171 4% HHORIAT 2 M o
S 1Y) B8 35 B A B 8 (Enterobacter) Megasphaera
M Oscillibacter -5 FF 15, T Bacteroides. Prevotella 1
Faecalibacterium ~F-J5 (A%, IF H X P34 5 505 1)
FREE 52— 2 AR DG ME, 2% o 0 R0 T 2 o ol 1, G5 2%
TMAO ¥ FE 2 25K T Jo e R (0 Bk ok A A4k, 78 5
H—H®I 9t 1, Roseburia. Bacteroides 1 Faecalibac-
terium prausnitzii 1 S\ 2 A 5 T T8 B A IR b
B X R R, IR FEBE Enterobacteriaceae. Bifido-
bacteriaceae F13R M AR B (Clostridium difficile) Lt 1
F T 1O IR P B RE A Ak (AYORE B RN A T 1
BRI ) )R E W AFAE B TE R R ST, R AT AR
J& (Collinsella) = F& Ft = F1 Roseburia. AT B &
(Eubacterium). Bacteroides = J% [%A. M3 TMAO
FIE KT T i v] e 2 38 0 1 I S A 1 e B
WP FVRYT TR I E R, PR TMAO
E [101] .
4.6 ZEMELIE

Z RAEEALSE (multiple sclerosis, MS) A& —Ff15
PR R 2 R BUBEE R A, WRES XA RSt
1 H S Ak B 5 e MR BB 4 (experimental
autoimmune encephalomyelitis, EAE) & 4 /& £ & 14
BB A (1) 3 P AR 2 — U9 B4R EAE #AURfE 58
BN MS FIFTARHIE, (H 25 6880 Hh 2
FRZE JORE A B AL U, I 6T EAE #5838 ik
EVHRBE ORI, IiEREY AT RS MS I E06
O UM, IR T IEIS IR B G T S, TR BGE
B FER U A IR PRIT FEIESE, MS B i
B AR, B0 FEAH L, MS BB i TE PR R
i B4 JE (Pseudomonas) < 1 2 #F B J& (Mycoplana)-
WE AT B4 J& (Haemophilus) « Blauti F1 Dorea & J% F+
51, M Parabacteroides. Adlercreutzia f1 Prevotella
FREBAC. R —HFh, ORI MS B AE
TEE R U,
4.7 EHfd

B 17 UA R, W TE A M A B RN AR AR 2
ARG, WA UL sRaE MO AR
F) %5 4 4E (Guillain-Barré syndrome, GBS)"'", i /R
I ERRE U 5 . GF hi) 5 1E % BB e s L,

FFAEWN N RACAZ B8 GBI % U, FE R IR 251
BORE SN B AL A Fe b, i B Re % 15 & B-
FEVEM RO RE M. GBS & — M B4 R4 1)
ST, 5 MS B, B JE Bl A &
SFIIBERE IR B & R RN . 2 A A A
T LB HE, BN TR R ) — A EEER,
T 25 W 25 il AT B 1 45 1 6 i S GBS 1) XU 8 B
e U, I FLE R AN [ B R GBS RS Pt AN
—*i [115]0
5 RE
51 BaEIfRMED-F-iha EZ 5 R

BE#E 16S MZ IR HF AR E, A FEE
RS FI B AR O A LLSE . EAR 2 1F 50
AR NET R, HHNGERMAEHZ IR E .
AE I PUE AV RIS ECR, T — 1) SPF &)
PR R A TG N FLRR SR, R 5 R XS Sie5h
VISR T S ESR . GF s A P 5o
HAEfR S5 AU AR )% RE 07 5
FUSLI6 2NV AE LE A B R R i, B BN AL
AT 110 A 35 2 D) e 1 B EE S A AL . JE ke b
GF A0 IE & 1 B e Al sh ), ] DLW 70 I o
XA - B - WGl R % 5l X GF Bl
R B —FhERZ P, o] L7 o U FE AR 4
g £ 2\ CL LAY 2 WA BEAER 5 did A
BENRE WA R, AT LA T AH G IR 57
PERITAE YIRS, Rt — DR T A 7 & ol
P RGP BB MLEE, (H H T GF shWA71EE;
FERUEL ) EL /N XS B IR M R . BEFR K

EERIRYE, JF H GF shfEM&. EEL i

R R ARSI EYAAEHEER, A—Ed
HFRrE T . @) S 259 555 @ sh v
MW EE, AIE N GF i —Fi & AR07 %, JF A
X 5T GF sh¥i4ext o, 7T B th 8 I3E T A i
TEMARREHIRE, TR GF I HEE & H T
FEIRUAEDD - T - b AP
5.2 MAEREEIT AT E RS MRS K E

KBAE N AR A HR, 155 B RG R TIRE,
TRAEYD - T - Wi o0 m T E R R, g AT
(P2 AR A 2 R G m] T 0 B AL, i e
VDL R B IEAE IR D AR 2R o Bl W FE AR
N, IBRAEMTET RS RERKE . L RZEE
HH ) AR R BEAL A I TR HE N, B A A g -
- Al PR R T B R A ARG R B T AR A
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Lo JERAEAS FRK Rh  A R T AL
AT RE D IR, YRRy E AR
ML ) We AP R IR AR W] BE AL VA AP B K
AR RAE, RERBORIIE A BTt — 2 B
AN - B - Wk LR K 2R
5.3 AT RAERMEMLERL T RER A TT KR
R —FRETRI R E S A

WHNFTHESR K BB IRIE Y, R A
AR R DA Rt St R A TR T i T R 4L
i, ORERFRAdr . BoRAART . BRI, AL E
EFE AN . BEE A A S 2R
HRIBIE TERIER N, I AR 5% A4S R B2 4 Ja T
TR EE T [k, 3 A 1) T R R E AL R AR
AL AR AR ) - T - 0 e O S IR R 2 e 2 Ao
PRI IRIRTT o
54 BRIfRERYE

H B A AR TR AR R T ) B — o, EEA
L, PAKIEAA ZR, JF H R ZHONREN AR SR,
BOSBEVRRE EEANL MR, AMEFERR
MIRZI, i 75 ZEREAT B B S 08 55 i — 2D IS IE.
X% A A A 8 P2 AN A O JR PR TR
JRR, BESCHUAS R B TR AR A 3 N AR
e BEAT BB AT, 2 TSR Ak A T AT B 1T
TEZT
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