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Research progress in the relationship between gut microbiota
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Abstract: Parkinson’s disease is a common neurodegenerative disorder that seriously threatens
the health of middle-aged and elderly individuals. However, the pathogenesis of Parkinson’s
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disease is not fully understood. Recent studies have shown that gut microbiota plays an

important role in the occurrence and development of Parkinson’s disease. Gut microbiota and

its metabolites influence the intestinal mucosal barrier, neuroinflammation, endocrine system,

and other aspects through the microbiota-gut-brain axis, thereby participating in the occurrence

and development of Parkinson’s disease. Gut microbiota can be regulated by various methods

such as probiotic supplementation, fecal microbiota transplantation, dietary adjustments, and

traditional Chinese medicine interventions, being an important target for the prevention and

treatment of Parkinson’s disease. This article reviews the possible mechanisms of gut

microbiota being involved in the occurrence of Parkinson’s disease and further discusses the

current status of prevention and treatment of gut microbiota dysbiosis.

Keywords: Parkinson’s disease; gut microbiota; metabolites of gut microbiota

A 4= #% A (Parkinson’s disease, PD)J&{VIK T
B 7R T BRG A 55 i DLy iR A TR, &2
KT 65 % KULEARE, SxEamme, wifs
s 2 F 9% A0t 96 I R [T 0 2 A 19 JRU R A
1.6%M . %53 [ CE 8 AL g R A ek, PD
SEE R 2RI, RS R R 4R T RN
Jr i, PD M) EEREIARAE N o- 2 il B
(a-synuclein, o-syn)f) 55 RAE LK i 24 il 2
EL R RE M 2T ek, LLs shiE R RIS e R
N FERHE, CEEmEFHNAEERE; PD s
SEREIEZ IR G | B R R R
RESE; B E MBEHEE SR, AR
R IRIREERT . A RSP BT R B,
RZE) PD B EACTE S B ik, Wl | f#
. HHESEIR A, Hrh2y 80%1) PD BH S
SRELEERR, T EEAMER L PD iz SR R
10 4B AP A SR O 2 A B 9T T
WIE S PD B UIAHOC, PRt B I i T A
PD HFERIBLE, WTRESA PD BT T 5iRY7H
BB R

1 JpEE#HS PD A <M

L1 EE4-Ra- R
A W - 17 - i B (microbiome-gut-brain  axis,

MGBA )24 K Mg 5 7 18 D g B A i3 {7 548
ARG, HPhAEYTERS Iy EE MG, )
TETA YD LT 28 RGE | SR 2 50 R i 208 o 4
WA S RIS W A 9 nT DA B
JI5 B #4125 (enteric nervous system, ENS)f& A f#
290, I kML (vagus nerve, V)TN & i
155 o B A Wik ] LA SE a4 28 S I 52 M BLAA
A R /K- T 5 e A il 22 R8RSR - Ut
Gh, WA YIEE A 2 L (dopamine, DA) .
5-¥ 2 8% (5-hydroxytryptamine, 5-HT), y-23& T
1% (y-aminobutyric acid, GABA )% £ filvbfi 235 i,
Wl ENS B Al (5 5 &8 45 K
1.2 PD BEMzNIEE B7IE E #F A AL HY
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JE SRS RS, LA, Nishiwaki 0578,
PD 535 W 1B R PN 20 ik s 1 2 2 1 A B e 2 [
P (Akkermansia) 3 B T, 1T A 6 B R T R
i) % 17 7 Fii £C 78 J& (Roseburia) Fl 4G 28 #1 14 )&
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1t PD hW Rl b [RIA A7 36 i w2
JRAIHCEE . Gan 2% 1-FI2E-4- 2K 56-1,2,3,6-DUA
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MPTP)i% 3 1) PD /NG Bos , JERETR ]
(Firmicutes) MIPERL A 1] (Verrucomicrobia) 3= i 1
hn, TWiATFEE ] (Bacteroidetes) B FEAL . EE
ZEPF g KB, PD /N B v B R A O O
R 2T E B AL R AR W B AR Ak, 2 RE
CT/AUAF BT TRy Fe (3G I, i B AR T2 B 1
(Proteobacteria) FlJit £k I '] (Actinobacteria) 3= &
T o WAk, Zhao SEMHFREBL, HHEEHTE T M
PD /)N ERZE A Hh i A K 14 /R (Desul fovibri o) F1 BT 5,
S QTR I ARRS B2 gt 26T PD
B RN Sl YA R g 3 TR A 2 O A B A S A
Wz 1, LIEZE5RM, PD % K PD shipiR!
PN 38 TR R S (g R A i B TR AR LG, FEZEL R A7
TEI I 22 5 1 HLIE 26 5 PD B9 RIR B VIFHG
1.3 BEEEHS o-syn BE

RAEM o-syn EMEITERKRR S /MK
(lewy bodies, LBs)F1i#% 5 ?‘??}:%(lewy neurites,
LNs) M4, J& PD g EiAr &Y, a-syn
FIRENTREG THiE, Zad Bt A KN,
Jr 8 B R S 33K a-syn RERIEAER R,

TESH YA, Xt ERIE a-syn B/ B
FERI, HA T B A Y R/ BRI A H
B a-syn B H REA, MICHE/MRIFAR B ILL

1 PDEEMNMREFEREFEMNT
Table 1

U s A, KRR AR PD RS A A A
VI N B Rk a-syn BYICTR/DN R E
i, Z5REOR, B2 PD BE B YR AE
/N PR B 1 iE S D e RERS, X 3RP] PD A&
B B Y AR AE IR T 7B A o-syn B9 B
AR DL EBESE SR, B R RETE a-syn O
erh R E SR

2 WEEAKETHE PD

2.1 #5%%BE B ER (short chain fatty acids,
SCFAs)

SCFAs WA EZAE " Wz —,
Y7 50T LATR) 42 f e PD S8 8 W 18 TR AR 1) AR
1 PD B 25 RILH B I RERE AT, 1T SCFAS
ALV I R E 1k, it S sl ; Sk
FEXT HZHAA L, PD (38 26F rh SCFAs & 5 DL K
77 A2 SCFAs HO4H T Bt W s /b, (5t SCFAs
W FE (A AR T BB S 1 oy B e A i) s R
— I RIFSE 2B, PD SR E I SCFAs S
N HTBE 1 A B 45 i 46 £ (body mass index,
BMI) & ARG, BARA T BRIKF- 5 55 22 10 23 3
AFE - PR R0 78 R T 1
PD /N H, THR%#H(sodium butyrate, NaB)

Altered gut microbiota compositions in PD patients and animal models

Study object Neurotoxin Altered microbiota References

PD patient - Verrucomicrobiota 1, Lactobacillaceae 1, Akkermansiaceae 1, [11]
Lactobacillus 1, Firmicutes |, Coriobacteriales |

PD patient - Alistipes 1, Bifidobacterium 1, ParaBacteroides 1, Sphingomonas 1, [12]
Faecalibacterium |

Mice MPTP Bifidobacterium 1, Proteus 1, Akkermansia |, Firmicutes |, Prevotella |, [13]
Ruminococcus|

Mice Rotenone Alistipes 1, Akkermansia 1, Bilophila 1, Bifidobacterium |, [14]
Faecalibaculum |, Turicibacter |

Mice MPTP Actinobacteria 1, Proteobacteria 1, Erysipelotrichaceae 1, [15]

Desulfovibrionaceae 1, Ruminococcaceae 1, Lactobacillaceae |,

Lactobacillus |

—: The population study; 1: The increase in the abundance of gut microbiota in PD patients compared with healthy controls; |:
The increase in the abundance of gut microbiota in PD patients compared with healthy controls.
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PER AN T3 24 B 9 5E . Gorecki 55T #
B, PD B#EFE =4 LPS M2 IRIAMEE v-
AR T 4 (Gammaproteobacteria) 1 =F 5 B i & T
ftFREXT HR LY, Yan 25T R BE, PD &
TE 22 OB I S A 22 TR A T Y B T
2.4 S 1t = H % (trimethylamine oxide,
TMAO)

TMAO F &3 1 i 18 N 1 JERE I | ] RN AR
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PD Z[AfF 7R A G, (H B IARES B IF A
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TR Wy Al RESCA B PD R4HT 5

3 EEAEPD XK EW TR
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BER SO ST = A Rt 3100 7RI 0510 - 7
B RER 2 PT RE 2 S ECE HEYR(FER . )
LSRN, T8 45 RIER DN . WFIE3R
WY, P T TR A %) 2 ] 2 T fi 5 B 34 m i 1
WiEE . PD W R R IR £ LR 2 — 2™
4= SCFAs HYZH Xt , 1 SCFAs TE4E 51
18 | Bz H AR Se B vy T A H o E A, Ak
Tt AU/ AT g L B IR 4 b T B0 B R R Y
P FEBEYER I, i ENS B 5 32 25K 5k
MRE, SIRRIERN . 22624 058 & B,
PD [ 7B R4S 1 kA28 4k, 774 SCFAs 1Y
BRI D, IR T SCFAs B& s X
— R T B A B R, W A S ) 2 B
SRR E , BIRARN AT, FF38 1 1 it 5 i
CNS, #fmifeif PD mykA 5 kE. Hasegawa
SEPURFGE R, PD R 2R A T FLAT I8
(Lactobacillus) &t it A3 22, 875 IR [G I @ 4L
AR, TR TR PG 8 B i T B2y
fif PD B E W IERE G M TR, g
EEENE, JEMinEE PD MR SRR

AN, —LeZ Yt s R Y, 1 1 B fE ) 52 40
FIRERE PD WA SRR, WHE kI, WhiEiE
BHEIGING] K a-syn FEW I #2200 I BT 2 EL K
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J B B S, IR TR, SR
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A s SR, AT 5 | K i 28 e i A 45304,
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RERE NG I H 0 2 B0 T SURAAR RN 5 o i) 1 o
i, NE T PD /MR SRED BT SR
BAs F] DL/ PD FESERRAR , AR RE L A IR
(tauroursodeoxycholic acid, TUDCA)iiAb B A] )
Wik MPTP 531 PD /N2 B HRE M £ 0t
13, F0HR] /I e Jo 24t R B TR 1 o 40 e R, DA
T B4 28 4 RE A PO,

PD 835 1 18 DA R 4L R i 1 3 a2 1 AR
I BE Toll BEAZ4A(Toll-like receptors, TLRs)
R AIR G IE N [N, H58 a-syn F 9 REAE T
S o-syn I IRYTED BS A5 IR YT & a-syn
SN AN A TLR2 454, JEMs ~ i
N BEFE 74k I F (myeloid  differentiation factor
88, MyD&R) 1l ifil #% Al ¥ xB (nuclear factor
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Possible mechanisms of intestinal flora and its metabolites in the pathogenesis of PD. The alteration

Figure 1

5-HT, GABA and other
neurotransmitters

ENS
Neuroinflammation
Proinflammatory cytokines
VN " [
®
® ° o Increased intestinal permeability
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.. L ‘e ®
® @ [} [ ) @ ™
® " LPS

[ ]
TMAO [~ SCRAS "y

o

J C

in the composition of the gut microbiota and changes in the levels of their metabolic products, such as
short-chain fatty acids (SCFAs), can lead to an increase in intestinal permeability. An increased abundance of
pro-inflammatory metabolites from the gut microbiota, such as lipopolysaccharide (LPS), promotes the release
of inflammatory cytokines and induce neuroinflammation. The gut microbiota influences the levels of
neurotransmitters such as serotonin (5-HT) and gamma-aminobutyric acid (GABA) within the intestine, which

in turn modulates brain function and cognition.
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