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lF 5% = W, X #l 22 & 4 (central nerve
systems, CNS ) i £ 5 A 2 A5 M Ak IXUSS: BH i
T IEH N, AL E PD & & WA 3Es sAEIR 2
—, Af L FE S R B AR, v L
PD 141N Br B, 20%~89%PD [ LA [HEL ', 1
Pt PD . 1k 95 BT A0 AR 25 4 14 o7 FH nT R 2 (W
{18, — I XHE R 5 PD 56 2 I AR IE 52, 8 A
SRR AT R iR e

AD B A7 AR E AR, S R Y = RN
BT, — 5T AD BB 45 s sh D) etk A ) i
R, 5 M AD S5 R R N 45 20 5], 38 o A HE o
WP I FE KRN S iz sh T RE . 25 R Kk
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5 o 2= AR s 2 AT A, i) 8 gz s i —
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33%-~43%'""",
1.4 Hit

A, AD BB AEAE B RO e R ;
PD FHC I B i e TR A B A g 246

MS G IRFEEZ A, & KRR IR ZFp 24 H L
B AR R O 1 & s AR R MS 7RIl IR LR R
U N A A L& o R AR A

2 HEEBXASERHNNRE
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Rtoa, KB M iRz m, il GLP-1 13k
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R IR PR e 5 B At M gV T, B8 R ek
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AT GLP-1 &% GLP-1R & &1 F R4 %, 5
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MAHTCH/ N 4T85, B v 5 ) W 235 431y
22 1Rk #i (segmented filamentous bacteria, SFB) %
I HE/NRG  MaHEDERE ) o 215w = DA
S8, o 38 TR RT3 2ok 0 Toll B 52 14 4 (Toll-
like receptor 4, TLR4 ) 1 NF-kB %5 J 4 i AH oGl
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PERBE N IE TLR4ZEH )5 , /N B W 3l 13 e %
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AILE 17 7 , 2 TLR4 FI NF-kB {5 518 % 193
S, AR RT DA 1 ph 22 e T2 i 1 3
J1. 1BS BE A B B B IE , SRS A IBS
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2492 |, CNS 571l #h 24 2 45 (intestinal nervous
system,ENS) Z [ f77E B3 R R . B IAIE A
K RIAEAE— A itz A2 Rk 74 (brain-gut axis )
Hi CNS FZ oI A28 A% T el iA- 15
Ji (hypothalamic-pituitary-adrenal , HPA )i .ENS . %
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Jits 1) ¥4 4k H 1 2 (chemokine C-C motif 2, CCL2) .
fiygg PRHE R T o (tumor necrosis factor-o, TNF-oc)
— A AL A &l 2 (nitric oxide synthase 2,NOS2) fll
F 20 i/ 2 6 (interleukin-6, 1L-6) BB, MM 9
S RAE Y BT AE R TS T8 E Wi =R
AL IR R R BRI S . DR, I A BR A
PRREFE 5 T AR 2 5 BUNI i 4 iR e e T e & R
Al XERE T oA A 2R T M S
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eI E FH 25 2R
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Yoot KA E W R 5T 55 ) 38 3 o 7 Al DA 15 g 1
&1 AN CNS, B SR IR, A% 35 3 KM 9 47
T2 R HE MRS S, 3 AU A N7 ORI 9 PR
TR, IS R Z LA P A XU

PUJFAR S A0 F 5 5 I 40 e AR 2R 4, 43
A TE B B iy b N A ZAA T, 5E R
JEH BT, BEAR IR PR 1 b 1 5 o 1) JBL T
A AR P BRI 1 42 B H 928 2R Gt 2 ) EAT A 800 i
PEM IR, XL REANAE 1) TLR 1 NOD #3218
90 1% Jg T A TR R LA AR 0 0 SR DG 43 T
fith K A5 PR BN, A AR A ST R 2 I R - 1 3R
KX SR AT IR AR AT B Al 28 Dy e ik
BB DA OE

i T8 P9 119 25 2B T AT A i N 2 SR T
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FETR S I BRA 8 B 2 T s R K T B 4 2 T
SrUWAVER AR I SO L SERIFE ER P R AR AT
BT AP R, BT i R AL
S, 325 0 /N R L 440 ., 8 ik 22 ol i P
7 ok i B B K N #E— 25 5 AD 1 R
A B R AR LT B S B INARAE S AL
IS M ARG S, I o i8R 1 (o=synin-
clein, - SYN) 1) 5 13 47 & , 4 i 505 i) PD 1Y &
&, —IEhW g R W, 54 KA SPF 3R Y
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FERIR SR T IR N 09 S R LA W e £
W), 20 1t #2850 Rz Sh A 5 RS A PD JR 110
FEF] a-SYN it BRI A T /N ARG 2240
FINE S IE KRBT R, MS 5 7 18 i 25 2
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MS H i S E S, I 7T A E £ X CNS 1 6 952 )i
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FEN T, HIEH AL, MS 85 7 18 )5 B
R b, 7 TR ER T R R D oy A T )
e {H MS JE RIS ™ 1 B 3
SR X RE S MS A WAEE | H B RGe E
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B 15 5 EH WA BB R 2R AT

Al REIR 5 S A I REIN A X
3.2 FEREHRLHE NS IR ITERER

J 38 B A RT3l 3 AR R AR S e
TT28 0, AL AG s e 2 28 AR IR T 5 A g T
RAEFMATTAERG T % sl > R iE
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RAR, =z, I8 v R A 2 R Ml A7 3 ok B
CNS (115 28 Je A= B S A5 = o A A 7 7T 38
T T AR A i 15 W i v , et el g
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F 3 B A 4 e D e R AR 5 4k N
5-F2 (6 e (1) B i, AR 002 14 i PN b A4t L 43
W 5-F2 € Jie , DT 9 T AD HR b 28 i iR Y SR
flr= o J il o R 2R AL & T BOSUE R B & AN FL AT R
@ B B D 5 i 3 T GABA K, it — 2
FEUCNS H GABA KT R#AK . It v B4 i 40 T
AR T 7 Az Y B-N- e - L- T R S — e 227
PR ZIERR , v BUR A AR IT S X TR S AB
A EE R EFERENIE A X, Al SN, PD
BE W ) IR AR R O E R AT
T 78% , i TR UK B s /D T A gk B B 1A s
Jip 18 3 7 PR BN, B4 B o- SYN [ 3k, 515k
a-SYN i Tk H B RPT & . W iE K R AR
B RE = AR ELA AT i D REVE TG TR , M 50 3]
Jo 38 v B O A, AR AT 45 B AR K T AR B R
N, PD 535 7 T8 ) 1 R A TR RN I AR
— I 5T R I, 65 A B 1 1 e i s PD R E
TE R 1T 2 A AR AR 7

4 RE

MR AT VRGO 8 JUHOE AD F1 PD AT
A AR LY B i IEREAR I Rt % B PD SR %
TER T — EEA B sl Tkt , HAD A PD &
[ T AR R AR T O o M I TR R A B
BRI B W gh 11, SO A 3B AT PR 1 K A
J&. ENS 5 CNS BXafEHIal e 2 5 #i Z0R 17
PRSI P Bl 25 S o TEAE R A9 9 10 . i G
SCHRIESE KA W 2h 1 52 R 57 K slohn g 1
MZIBATVEBN , LA LA B AT VRGO 2 5 A
ENS B 53 o BUAT Hi I8 141 18 T AR IR AR A e A
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1 801 1 S AE A R AT s vh AR TR 1 Sk, {H
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Research progress in relationships between intestinal flora
imbalance and gastrointestinal motility disorders in
neurodegenerative diseases

YANG Chun, SHI Hai-lian, WU Xiao-jun
[Shanghai Key Laboratory of Compound Chinese Medicines, the Ministry of Education (MOE) Key
Laboratory for Standardization of Chinese Medicines, Institute of Chinese Materia Medica, Shanghai
University of Traditional Chinese Medicine, Shanghai 201203, China]

Abstract: Alzheimer disease, Parkinson disease, and multiple sclerosis are common neurodegen-
erative diseases, which are often accompanied by gastrointestinal motility disorders and intestinal flora
imbalance. Gut microbiota have been shown to regulate brain function through the neuroendocrine system
and the nervous immune system. It has been found that gastrointestinal dysfunction occurs earlier than
neurodegenerative disease, and that gut microbiota are closely related to gastrointestinal motility. Intes-
tinal flora may also affect neurodegenerative diseases through intestinal nerve systems. This article
aims to review the recent advances in the study of the mechanism by which gut microbiota regulate
neurodegenerative diseases with gastrointestinal motility disorders through crosstalk of the neuroendo-
crine system and the nervous immune system in order to facilitate the future study of the pathophysiology
of neurodegenerative diseases as well as the treatment of neurodegenerative diseases from gastroin-
testine.
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