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Abstract

The intestinal flora is a population of multiple microorganisms that reside in the intestinal muco-
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sa. The intestine is home to trillions of microorganisms (mainly bacteria, but also archaea, viruses,
and protozoa), the number of which is the largest in the human body. A large number of intestinal
flora constitute the intestinal microecological circulation system, which plays an important role in
various physiological activities such as human nutrition absorption, metabolism improvement,
barrier protection, etc. In addition, the imbalance of intestinal flora will have varying degrees of
impact on various host systems. Recent studies have found that the intestinal flora and degenera-
tive neurological diseases affect each other through the “brain gut axis”. The imbalance of the in-
testinal flora will increase the risk of degenerative diseases, and the occurrence of the same de-
generative diseases will also lead to changes in the gut microbiota. This article reviews the re-
search progress of intestinal flora and neurological diseases, which is expected to provide new
ideas for disease prevention and treatment.
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1. 5|

JY T B 2 B E 2 M TE AR VISR, LA R RO R N AR B (A BN AR 95%) [1], HE
B AR N RFED H E R ) 150 £5[2]. Wil B R 4R AR (i e & AN T 5B E R, IiE e REA
A RENS (R 125 T sy TR KT AR, 38T UB R E R A s AL &), RN W25 T giE R R 400
KE M LA S . thsh, ME R ar DUl R - 7 XU T e - sk - N
WIEAE, RAREIRAT IR 2O H B RIREMA[3] [4]. MTE BRI T DL S BURCE IR Z FEERRAR, 30
T3 SR 5 R A AR [5] o BEA, i TE B AR R A P LA SR LA R B, 15 SR A5 Sl i, R ST (5
PRGN PR 5 (07 AR ) i i oo, il T el - AR - 5 _E it [hypothalamic-pituitary-adrenal (axis), HPA]
FR AR AR SO SS B0 A B FE A [A] [6] [7]. ASCLRR T IpIE R BRI e, NPEiR
AT MR IR T SR BB LE (RVR T SRR -

IEHENLT, WiE RS 1E LA AR MM Bh A6, ARV e T8 B INGR 7 O
18 FATBITAE YR B — e 5 S AR R FH 0T o W TE AR SR 2 18] )~ — ELART
PR 2 NRESE IR, P EE R AT . SRR R . AR FELYT R A AR i i b 55 22 g 42 2 T 1 32 119 f
.

2. nEHHMER

BEEWEYIRE - W - oS R IEE— BT, SO RIWE R DR IR N B6 25 4 B AR 22 oA B [1]. 28
Az R HR A S T A A G bR el A — 2RI I R AR AR P, SO AR R A R A AR R e A R A
YRR A . A A R B DL IE B 2 6 1 A A A AR SR, R P T A AR T AR
FEFIETT B R PRI ERAE (Alzheimer’s disease, AD) [4] [8]. 45 B1BAiET PR £ AD SROEMRI 254 3, KIL T H
PR B 2 AR BV (E ML #E AD IOPER oSBT X Lh ai AR TR A5 B 6 AR TR TR YT R IR S e R 1)
OISR B G BV B R PR, IE VT T 4R IR ) b R BRI ThAg, 2R OH R AR R nT LAERERS b
B BRBEThRE, IMER SR AT MR AL 1] [8]. fi/ZE T MUME FAMLAI RS T HPA fir, ek p-& 3T
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BRAEMI S G BINBRER P AR, ISR ER S AR AE AT IR KB BA[3]. tH kAT 1 IS A A M
LB A NI T i, JERDR R R (1 A A IRl RE T A T AL R 2 ol A K R B I TE R
R I DRI IE R, I TuieTT e K g s 5k 9] -

3. BA/RIGRAAE

BEE TR ISR, WIE R IR SR AR T SO, RN AR B0 R B 5 10 B
B, P, B RAE . AD &2 E N R i WL, H E R IR N AT Re R, 1212 77008
ITRSE, MERE, REEEBIERER, JURIZERICVHRME T KEER K. g B FEEAD
RUERBCEFIE . Tau 8 A IS FERERRIE A 2 A 4E N S . K BB RE A 28 7038 0 D) e 2R L4 [4] [10].
W R IN B UERDFEER I PHTER) AD SR YR 28 20 1 =F BETH S T R 40 B =F B2 NI [11]. I PRA 78 o,
AD B A IR FEAT B A0, Fimicutes FIXUB B /K- F#AK[4]. 7 AD RERBIA I, IR/RE IR
BRI FRIAFDOT =5 B A =1 (39%) » IR BRAT BRI 7E AD Hh I 35 FRAICAR XS =2 2 £h 91% % %8 51% [1]. AR ITIkIE, 1E
TCHA 1) APP LRI /IN BRI P -1 47 2 1 BB A o0 HEAHL B S sk D>, % AD B /N B 11 i 8 400 1 A
BITHE/ANRARAN, & B A 29 /0N B R IR 0 i 08 400 B 1 /0N SRR P H 00 B 22 B BB TUR . B4k,
AR BRIT AT LA AD MR EEIARNRERS, IR ARSE . Ak 1L AT 1DCC3801 FEAIS 1 32k A4k
TEMFERTAER -8 17K, FRE KRB B2 MK T g iEm R MK 4], A 0T HIBAJE T35 (H 5%
VRIS T I E RS AD AR B R, KIUIE 2 P EARA), KA AR S A
RE 2 2 PR IR I Ve M BE TR B -8 7K, AN B — BIPT R Z59[10] .t A1 BA 2 Hh i vl B A R
Eh(d- T NS ER) AT it R RRE T ALG T FBL11]. Rk, WMiEE#S 5 T AD MRAEMERE, (R
FRMIIZIE ERE, SR AD B0 KU AT & 28 e S R

4. HDEBEE

FIARIE A — PP R 4 2 IR0, 5 I EdE HPA i, RVER T AEA N GRS . B E 2 359,
HERTE, BT HRAERGEN, KA RAERN20% [3] [9] [12]. EMEFEAT IR, THE/ DRI
M A LIS 2R BRI T 2.8 f5[13], HPA Hipeis, JCB /N B LG /N BR B i, $on Wi s T B
Z 5N R IPTIIARAE s JEHDAE B ) SRR VB A B T0 R /N B, 5 AR B TR e 52 3%
TEREDRAEREAALL, DN EOEWTG IAFEAT A, SRS R IE WA ] fe 2 (R AARAEAT s AEIE TR B
Tor BRI 5 KRR R RS, SR I FLIRAT H ks, e R N 18 21 S B R BEE g s A
B S5 e IANAFAE T/ N A 200 T 580 17 4R 2 LG in s S SR REAT J i BUR A [3] . R BENE 7
B2 5 e T, LA o F W ot AR i i 5 B 1) B 6 BRI 5 A3 RA) 5= 0 Jie PP A b 771 < 3 o e
JIE 0 T 52 380 R 8 TR EIRI 52 [9] [14] 5-FURME e 1] LA 35 O B il i AE A I 2 FEE RN R B, 1 AR
PR EL LMK B B AARAT [12] 0 2 AR BRFF AR FLAT B e A I R 10097 Wl A HPA BliBs, IESE T s AR AR
J7 A ™ FAMAICRE o P AT 25 /E (3] T AR 4 A RAR AR 4 molkg X 415 it s e 1E
SER B AR F[14]. SR B e s ARh 78 e A 2, 8 SR R MR AR A
fit BN B S FT A T B A A nT B L AR A 42, e AR HE . 338 T R 52 MRDAS 4405 38 IJEE (1)
HLIZE[9] [13]

5. BlBIE L AFERLR G 1E

B 5 i b RS 254 4iE (posttraumatic stress disorder, PTSD) /& % 7™ g () 1 475 % 78 A2 A\ PE 117 [m1 48 1
T NS BN, e PUAN S Wb v g N AR [0 3 L A R0 17 28 1) 07 TR A A DA B P 8 7 T A A 38 b RS IR[6] [7]
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[15]. ZAEFRCYITE, HPA R, e BIE KT BRARE PTSD i W =/ NEY 2 R W [16]. Eid/Ers
SE PR SUSOAT T8 42 b o A R DA R 7 R HPA Sl Pt B i, 2 B R 7 5078 1 B e B (R 4L R [ 171
A IEPRIF TR I, BEAT B B M, ISPt K, BR{K PTSD SEtR[7]. BEJS/E PTSD zh#)
BERDRES FRI, 4 ) B [ AT B T S B 300, K B AR P e T S5 A ) AR R
Jn, Verrucomicrobia LU 5 FLERAT B8 F B, [R]INF A 30 B2 25 B L AT T K OUBRT B R DA S £ S R4 A
1T R[18]. J3— T TR I, g T OB RIBE T /N BRI WA T TR AT B AR 2K, 7€ PTSD & h
TR, T AR RS A B AR B PRI AT e 2 3 2 PTSD 1 40 0% 1 15 FRAIR[6] o B Ribk 22 i Bt 7t
UEPA A TE B RE S PTSD Z [MAFTE M BEBR R, [ 6 A AL AR S AN B IR N o

6. ZRMEMWILIE

% MEREALSE (multiple sclerosis, MS) A& FHX F£2 2 Gt 1) — RIS (1) 28 1 it il B ek 22 SR AT M0 2
RN EF RN Z —[19] [20]. 7EKZ) 80%~85%[f) MS 3, %5 il LLE R Z AR
(relapsing-remitting multiple sclerosis, RRMS) T4, #:3 #5 48 4k K 147 PE (secondary-progressive mul-
tiple sclerosis, SPMS) [21]. H#F 7t Lk T RRMS. SPMS Fll{g BExf IR i il B i, R MS Fh s B8 fig 17 R
AHIAH T D, SPMS H DNA FERCE 88 K RO AE 3 R n[21]. SR, RRMS B A0S
FREE, AR, SRS, 1 MS BE MR EFFE, B, RAHS), &
B RRMS 5535 R 3 A= 0 P B 1) 328 20 A S ALL T ] DAk 2 98 hE S 410 A G 9% R G (1035 A . RRMS B2 1
Prevotella 7K-FF#AK5 T 4iih 17 4RI S5 A0B0m i e A ¢, R\BEREL A A T 48 17 200y
WEES S5 MS [RIEILHI[22]. DR, & & e 7R I sk = 27 45 1 BAR A 35 75 =2 i (1) g 3 A= 4
4, FIREAE RRMS WAL (T B 21 1 B S S 2 M S VR 1) R ) il B B R B E I [21].
TE AR DR B 2E s PT e I R S R e RS2 T RRMS R AE Bk Je . BRI, SEVR NHL T 3%
EREYIBEE RRMS KA. RIBHHINLE], BT RRMS #H76 7T ¥ & 808 26 AT 7S F K

7. EEBEERTPRHKAGKRTHINE

PE W2 5 - NEha S BAR R, IR R - B - . B R e .
WA B A = DA A%, 0 AE 2RI AAT = AR i (23] B AT A HR SR, X AD BRI Z) W iEAT 6 %
WG, AT R FAERAE 5 725 R T A [24] WA FC R I H B 550 R vl idid v 15 AD BEAUZ)Y)
LB B AL, IR PR IR R AN e e IR A, AT B AL P 470 e B 200 R B A 48
WOl L, BGENEIDIRE[25]. UbAh, FERBHEAE PD . WIZEAIEFREM R BB E I MS B3 B
THHAG 1R ERIROR[26] [27] [28]. FEWAL AT RERNIRTT PARMIE RGP NHT B 2R, BLA IR
PRAE T ARIEE 0 1™ AN A2 LA R R A AR IRk 3% . RERAREAR AR AL AL L JT R, DA kS R 1) 55
HH T

8. RE

FRZBAT PRSI — B2 “ R MUXER, AR WAL IE R IR 7 7 iR DRI FEAR R 1@ 1 ik
—#1. JE RS K QAL B SR ISR S T BATH AT, BARAE NI PR
B EIRARATSEBRE I S, (BN 2 B S D) K SRIBLE B AR5 A2 R R — € A T IR AT VRO (1
WS R IA R AT 25995 N 5 B2 3 04 o

SE K

[1] Tan, F.H.P., Liu, G, Lau, S.A,, et al. (2020) Lactobacillus Probiotics Improved the Gut Microbiota Profile of a Dro-

DOI: 10.12677/acm.2022.121093 630 I IR = =23t e


https://doi.org/10.12677/acm.2022.121093

ARYEIR 45

[2]
(3]

[4]

(5]

(6]

[7]

(8]
[°]

[10]

[11]

[12]

[13]

[14]

[15]
[16]
[17]

[18]

[19]

[20]

[21]

sophila Melanogaster Alzheimer’s Disease Model and Alleviated Neurodegeneration in the Eye. Beneficial Microbes,
11, 79-89. https://doi.org/10.3920/BM2019.0086

Chang, C.H,, Lin, C.H. and Lane, H.Y. (2020) D-glutamate and Gut Microbiota in Alzheimer’s Disease. International
Journal of Molecular Sciences, 21, 2676. https://doi.org/10.3390/ijms21082676

Medina-Rodriguez, E.M., Madorma, D., O’Connor, G., et al. (2020) Identification of a Signaling Mechanism by
Which the Microbiome Regulates Th17 Cell-Mediated Depressive-Like Behaviors in Mice. American Journal of Psy-
chiatry, 177, 974-990. https://doi.org/10.1176/appi.ajp.2020.19090960

Kesika, P., Suganthy, N., Sivamaruthi, B.S., et al. (2021) Role of Gut-Brain Axis, Gut Microbial Composition, and
Probiotic Intervention in Alzheimer’s Disease. Life Sciences, 264, Article ID: 118627.
https://doi.org/10.1016/j.1fs.2020.118627

Sun, Z.Z., Li, X.Y., Wang, S., et al. (2020) Bidirectional Interactions between Curcumin and Gut Microbiota in Trans-
genic Mice with Alzheimer’s Disease. Applied Microbiology and Biotechnology, 104, 3507-3515.
https://doi.org/10.1007/s00253-020-10461-x

Hemmings, S.M.J., Malan-Muller, S., van den Heuvel, L.L., et al. (2017) The Microbiome in Posttraumatic Stress
Disorder and Trauma-Exposed Controls: An Exploratory Study. Psychosomatic Medicine, 79, 936-946.
https://doi.org/10.1097/PSY.0000000000000512

Bersani, F.S., Mellon, S.H., Lindqvist, D., et al. (2020) Novel Pharmacological Targets for Combat PTSD-Metabolism,
Inflammation, the Gut Microbiome, and Mitochondrial Dysfunction. Military Medicine, 185, 311-318.
https://doi.org/10.1093/milmed/usz260

Gareau, M.G., Sherman, P.M. and Walker, W.A. (2010) Probiotics and the Gut Microbiota in Intestinal Health and
Disease. Nature Reviews Gastroenterology & Hepatology, 7, 503-514. https://doi.org/10.1038/nrgastro.2010.117

Meyyappan, A.C., Forth, E., Wallace, C.J.K,, et al. (2020) Effect of Fecal Microbiota Transplant on Symptoms of
Psychiatric Disorders: A Systematic Review. BMC Psychiatry, 20, Article No. 299.
https://doi.org/10.1186/s12888-020-02654-5

Dodiya, H.B., Frith, M., Sidebottom, A., et al. (2020) Synergistic Depletion of Gut Microbial Consortia, But Not Indi-
vidual Antibiotics, Reduces Amyloidosis in APPPS1-21 Alzheimer’s Transgenic Mice. Scientific Reports, 10, Article
No. 8183. https://doi.org/10.1038/s41598-020-64797-5

Domingues, R., et al. (2021) Therapies for Alzheimer’s Disease: A Metabolic Perspective. Molecular Genetics and
Metabolism, 132, 162-172. https://doi.org/10.1016/j.ymgme.2021.01.011

Zhang, F., Chen, H., Zhang, R., et al. (2020) 5-Fluorouracil Induced Dysregulation of the Microbiome-Gut-Brain Axis
Manifesting as Depressive like Behaviors in Rats. Biochimica et Biophysica Acta (BBA)—Molecular Basis of Disease,
1866, Article ID: 165884. https://doi.org/10.1016/j.bbadis.2020.165884

Pefalver, B.B., Maki, P.M., Dowty, S.M., et al. (2020) Precision Medicine in Perinatal Depression in Light of the Hu-
man Microbiome. Psychopharmacology (Berl), 237, 915-941. https://doi.org/10.1007/s00213-019-05436-4

Li, S., Hua, D., Wang, Q., et al. (2020) The Role of Bacteria and Its Derived Metabolites in Chronic Pain and Depres-
sion: Recent Findings and Research Progress. International Journal of Neuropsychopharmacology, 23, 26-41.
https://doi.org/10.1093/ijnp/pyz061

Kalin, N.H. (2021) Trauma, Resilience, Anxiety Disorders, and PTSD. American Journal of Psychiatry, 178, 103-105.
https://doi.org/10.1176/appi.ajp.2020.20121738

Leclercq, S., Forsythe, P. and Bienenstock, J. (2016) Posttraumatic Stress Disorder: Does the Gut Microbiome Hold
the Key? The Canadian Journal of Psychiatry, 61, 204-213. https://doi.org/10.1177/0706743716635535

Cryan, J.F. (2016) Stress and the Microbiota-Gut-Brain Axis: An Evolving Concept in Psychiatry. The Canadian
Journal of Psychiatry, 61, 201-203. https://doi.org/10.1177/0706743716635538

Gautam, A., Kumar, R., Chakraborty, N., et al. (2018) Altered Fecal Microbiota Composition in All Male Aggres-
sor-Exposed Rodent Model Simulating Features of Post-Traumatic Stress Disorder. Journal of Neuroscience Research,
96, 1311-1323. https://doi.org/10.1002/jnr.24229

Martinez-Larrosa, J., Matute-Blanch, C., Montalban, X., et al. (2020) Modelling Multiple Sclerosis Using Induced Plu-
ripotent Stem Cells. Journal of Neuroimmunology, 349, Article ID: 577425.
https://doi.org/10.1016/j.jneuroim.2020.577425

Schepici, G., Silvestro, S., Bramanti, P., et al. (2019) The Gut Microbiota in Multiple Sclerosis: An Overview of Clin-
ical Trials. Cell Transplantation, 28, 1507-1527. https://doi.org/10.1177/0963689719873890

Takewaki, D., Suda, W., Sato, W., et al. (2020) Alterations of the Gut Ecological and Functional Microenvironment in
Different Stages of Multiple Sclerosis. Proceedings of the National Academy of Sciences of the United States of Amer-
ica, 117, 22402-22412. https://doi.org/10.1073/pnas.2011703117

DOI: 10.12677/acm.2022.121093 631 Il R 125 23k i


https://doi.org/10.12677/acm.2022.121093
https://doi.org/10.3920/BM2019.0086
https://doi.org/10.3390/ijms21082676
https://doi.org/10.1176/appi.ajp.2020.19090960
https://doi.org/10.1016/j.lfs.2020.118627
https://doi.org/10.1007/s00253-020-10461-x
https://doi.org/10.1097/PSY.0000000000000512
https://doi.org/10.1093/milmed/usz260
https://doi.org/10.1038/nrgastro.2010.117
https://doi.org/10.1186/s12888-020-02654-5
https://doi.org/10.1038/s41598-020-64797-5
https://doi.org/10.1016/j.ymgme.2021.01.011
https://doi.org/10.1016/j.bbadis.2020.165884
https://doi.org/10.1007/s00213-019-05436-4
https://doi.org/10.1093/ijnp/pyz061
https://doi.org/10.1176/appi.ajp.2020.20121738
https://doi.org/10.1177/0706743716635535
https://doi.org/10.1177/0706743716635538
https://doi.org/10.1002/jnr.24229
https://doi.org/10.1016/j.jneuroim.2020.577425
https://doi.org/10.1177/0963689719873890
https://doi.org/10.1073/pnas.2011703117

AR &

[22]
(23]
[24]

[25]

[26]
[27]

(28]

Ahmed, N., Ghannoum, M., Gallogly, M., et al. (2020) Influence of Gut Microbiome on Multiple Myeloma: Friend or
Foe? Journal for ImmunoTherapy of Cancer, 8, €000576. https://doi.org/10.1136/jitc-2020-000576

Vuotto, C., Battistini, L., Caltagirone, C., et al. (2020) Gut Microbiota and Disorders of the Central Nervous System.
Neuroscientist, 26, 487-502. https://doi.org/10.1177/1073858420918826

Jiang, C.M., Li, G.N., Huang, P.R., et al. (2017) The Gut Microbiota and Alzheimer’s Disease. Journal of Alzheimer’s
Disease, 58, 1-15. https://doi.org/10.3233/JAD-161141

Wang, X., Sun, G., Feng, T., et al. (2019) Sodium Oligomannate Therapeutically Remodels Gut Microbiota and Sup-
presses Gut Bacterial Amino Acids-Shaped Neuroinflammation to Inhibit Alzheimer’s Disease Progression. Cell Re-
search, 29, 787-803. https://doi.org/10.1038/s41422-019-0216-X

BEXIZE, WO, ENHE, 5. FEEBEENAZ LI GWIRTT RN 20000 IR LR 2% E, 2019,
32(5): 329-332.

Blacher, E., Bashiardes, S., Shapiro, H., et al. (2019) Potential Roles of Gut Microbiome and Metabolites in Modulat-
ing ALS in Mice. Nature, 572, 474-480. https://doi.org/10.1038/s41586-019-1443-5

Borody, T., Leis, S., Campbell, J., et al. (2011) Fecal Microbiota Transplantation (FMT) in Multiple Sclerosis (MS).
American Journal of Gastroenterology, 106, S352. https://doi.org/10.14309/00000434-201110002-00942

DOI: 10.12677/acm.2022.121093 632 Il R 125 23k i


https://doi.org/10.12677/acm.2022.121093
https://doi.org/10.1136/jitc-2020-000576
https://doi.org/10.1177/1073858420918826
https://doi.org/10.3233/JAD-161141
https://doi.org/10.1038/s41422-019-0216-x
https://doi.org/10.1038/s41586-019-1443-5
https://doi.org/10.14309/00000434-201110002-00942

	肠道菌群与神经性疾病的研究进展
	摘  要
	关键词
	Research Progress of Intestinal Flora and Neurological Diseases
	Abstract
	Keywords
	1. 引言
	2. 益生菌的作用
	3. 阿尔茨海默症
	4. 抑郁症
	5. 创伤后应激障碍综合征
	6. 多发性硬化症
	7. 粪菌移植在治疗中枢神经系统疾病中的应用
	8. 展望
	参考文献

