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Abstract : Parkinson’s disease(PD) is a common neurodegenerative disease,the main pathological feature of which is

Research Progress in Correlation between Intestinal Microecology and Parkinson’ s Disease

degeneration of dopaminergic neurons in the substantia nigra and abnormal accumulation of a-synuclein( a-SYN) forming
Lewy bodies. At present, the pathogenesis of PD has not been fully clarified. Intestinal microecologic changes may be a
potential risk factor,which play an important role in the motor symptoms,non-motor symptoms and pathogenesis of PD. The
imbalance of intestinal flora can lead to the deposition of a-SYN in the enteric nervous system,which migrates to the brain
along the brain-intestinal axis and deposits, eventually leading to the occurrence of PD. The composition of intestinal flora

and its relationship with neuroendocrine and cellular immune responses play an important role in the pathologic changes of

PD. Therefore ,intestinal microecologic therapy will provide a new way for the clinical treatment of PD.

Key words: Parkinson's disease; Intestinal microecology; a-synuclein

MA4: 75%J% ( Parkinson’s disease , PD) X FR & Bii ik
B, EZRET 50 ~60 LA L EEN, FEERH
o BRI K AR B SR R R B RSER
waEshiRY . B, PD RE W RN K I
1B BAE R ( non-motor symptoms, NMS) , {11 & iz 18 %
93 R R P AR B R AR AT N A L B M AT
RERERT R BINARSE ., B HE DI ReREG 2 PD B
B FE ) NMS, i PR By 7 0 R M | B HE S 23R
FERRSE , Horp U 8 I e — TS 20T s
50% () PD 8 & FAAE AR AR IR, & AR SRR E A
M2 B2 TS5 ERH BHEAL, B8 RERE <

DOI; 10. 3969/j. issn. 1006-2084. 2019. 02. 007
* 842 4E% E-mail :neurol972@ 163. com

R 3 W) BHAE 6 F N AEN PD 1 XU 1 fin
5% Lo fn 3 A5, B ARAE IR AT 4553 Shae ik
iRAT 10 £ 4% PD WTRERIE T E. H
A, A CHRRE T B W R B2 b 5 PD 3%
A EHARREYH , LHE S PD R &k R
ZIE ISR FR , LHE /)N o 240 RO T 1 AR Ak ot B 5 e 5
BAYEYUE W2 R R T A2 R A %
REEW. WG EMESS PD MAH AT 5T 3
JETLALER

1 PD HfFiEREIR

1.1 E#-l-Iaih 5 -hh  EmEL s, i
JHiEF AR BRI, 20 37 U8 T B IR G 1 &
5, FERIARRGE IR , XA 2 FI7E7E N
TR, -l R %R 4 R 5t (enteric nervous



BEA45R 2019 4E 1 H 46 25 545 2 ] Medical Recapitulate, Jan. 2019, Vol. 25, No. 2 + 243 -

system, ENS) 5 d1 #X 1 & & 4 ( central nervous
system, CNS ) fZhZS X ] #h 42 A 7308 3% , B Y ENS
TIERBIATRAR G T B h-E -5 E RS CNS 4
B o M R AR - Bl A 0 S % M T A
VR, 1038 2o i -6 - 23 DA 1 O 2% 3 45 T =X
HMEAE R, U [F & #9085 15 A, B b i #E-I-i
W ZHEEQELUT 4R B E N ENS 1
JRERUE T, ENS p L] f 28 DA FIRE BT filt 2 A4
B, oz g T AR E M 40T A L 7 i ABAT 4
SERE BB G AL BT ] , 33X 55 K R0 B A 1F B
AL R AL THERT AT, Bk B ENS J¢
CNS £ 5B £ =B CNS, MBI T A ER
BAHMRATE AR IIE 5 B, CNS B4k B K Fis
BEA A O & E R KR E B 2% 3] ENS, 5
BEEN G — W EREMM RN W RS KT
- UL BRI A 5 56 DO = B T R Hh X 2 R, R
B BN K B XA 15 B [0 T 4% 5 B 5 ke b
SRR TEE . XFEREE FHEM CNS AR K
S PR 22 A G DA ) 4% 2 TR - - UG e ) R P 5 4
filf o AEART ) P 242 o ZR L A8 2 2 Wi i T R R i
HITIRE, BB R E M 2 5 KN B 2 EK
F, THZHE A LUK ENS Bt AR &TT,
1.2 o-RfZ%EH (a-synuclein, o-SYN) 5 ixi- 1 %l
&3 PD 2 g 3 5028 Sy v i B i 25 B2 i B ol
ZITHASHEFET BUIRIAR 2 B KT 18 3 R A S B o
BRAFPR G IR N ) IR E RR M EL IR A, BP i 5 /M
(Lewy bodies, LBs) , LBs ) % i 4 A o-SYN'
o-SYN FFET 2B ZHMih , LHERETHE
TGH S AT AR, T S/ N B . LR ENS
HIE #2238 , FFHEAE IR O K ks it . wgt sk
B, a-SYN 7E PD BH 7B R R T P24 4E A
[T 22 R GE A 225 Hh AL LD SR T (R I A e X R
&, HAan R @Rt BME 1 7 EE R IR R o-SYN B
GG E, W AT RE < & &4 PD, BB 53 % 1 1 18
a-SYNYTR B TR MAERERITHEREZRN
s (13141

ENS B 2 e Z M E&TT, SRIE“ 58 RN,
N HIER A E R RR T, MEgiR iR E
B, Ho  BREM A RER SRS I — X
Mz, BESEE SR FES HEY
S (5 S Pl 6 E M 2 A% 38 % CNS'™) . Braak 1!

TEREE M 215 4% & B LBs YLAR, IFE SO B M o-SYN
TR ARIL Y 1E 3 2 L 28, 0% 2K 7E W 2259 1)
FEZ T, B35 I B R AT IS A AP e %, o
— 1] b JiEA B BB i — B AR AT AR R T PD
FB SRR A NMS B35 A8, 40 58 J8E | (3 A 10
AR B2 R R R S B BTy PR AT LAt BLAE 32 Bl
W3RT. R IZPFR R, il «-SYN JA AT e 2
PD F{— AN Ao SR 4 5 955 B 45 BRo Svensson
2= 245 15 000 451142 32 2K A8 M 2 VI TR W6 T Y 22
FEHITRERIN, TR EMZE T URKBEET
ARIGIT 20 4EJ5 K A PD i KUK 288 38 43 1) T 1 5 e
f&—2F, UL PD & 4 T RESA T B A 18 , 38 5 2k
iy EYN

Freeman %" BF 57 & B, o-SYN () B4 & H7E
ol 22 240 L B P9 RV R T S A 2, TV
TR ZL S0 2Rk T B B 1 B 48 E B & B3k
PD [ BB G, RN, ZBFF i MEEH] o-SYN
T YT /I SR 240 D B4 28 0 S, 3 3 i 4 8
SE R LB A TR, A SRR PD WEE. B
SEN, J T8 8 A 7 BB T B AR M 3 R A R
B, Ml % o-SYN HI4iRiT & . Hik, HiE %
HAAS AL PD ¥ 7E 1 f5 B B K K AT BE ) &
B

SR, A 3 32 18 P B FR L «-SYN Al
LBs R4 RAFET PDY) e 78 F HoAt g (3%
IV M GRAE | B 5 AR B R BT /R P B 45 X
Bg 5 PD A8 3t Rl BAGAE , Horp— e dh 22 R
Gepeeml BE B PD (9 R NMS,
2 PD 5ipEEE
2.1 JHEEBEAER  E R Y A AR R
MEZESR (ARRIhEER—3 Y . M
TE—Fh BT, URIUER M LR T 6
BT ST A R A BRI (L S L A A B
B, K2 51% KfmEMAEY R TR, R
TARE R TR R FISLER AT R 548% J& T-HI4F
EI T, AETE R T ERER ™ . ®T 1% 0
P EL b B /0 B D 20 B, L6 AR T T R T (LB
FFB) L BRFF B MR DR R L R . B R BR B
[ S
2.2 PD BEGERHB R PD BEHEH
HAER BT, —TPBR, SEEXRE



- 244 - BE2REER 2019 4E 1 A4S 25 B4 2 ] Medical Recapitulate, Jan. 2019, Vol. 25, No. 2

ML, PD 825 26 0F B P 102 5 IR R R
EERESSHEREZ M RBER, B a4k
W7 e B 2 T B BB AR TR (short chain fatty
acids,SCFA) o 55 IK B 8l 20 = 24 1 26 9 7 1
Y/, P T N, SRR 4 B X A T B A P
TR G BRI, AT T o-SYN iR EREHM
HARITE A, B SRR AT E I M G
FEHARBBRARE K&, RARGREESS
WKz EITIRE™ o HHRE WD R KR A
T o 7 FE A TR S 5 PP BIE 5 07 (R 36
E BT RSB AUE . X Fh 25 AT RS AR
(BRI E ) AR MRE R A K, IE Rt 2
S i R AR RS Sh i FE AR
—JEET 16S BbE{A RNA JE R /7 B 58 &
B, PD B P BT 2 40 B (A 557 49 8 L ZEBR T
BIRETE ) Wb, TR RIETH MR R TE Bl £,
$&7R PD B FEMEAEAS i RE AH Ok TR Y SR a5 4
Jin, X AT BB PD AESERISN A A PR AR L
WA, 0 TE R 10 2L AR I 1 Kt kA B
Ak, ZREMEREIR . BARTERE LA BT AL, (E4UFF
B RE AT & 2 L. BRI, PD AR E I R A
B FERIARIR R L A a2 ED ;T
2, BUBCFF B0 7 T BRI BF O B B3R R L R I
R BB/, RIBARAE SN 40 T8 R A AT
BT H R BOIR ZEFUAT ) 38 200 Rl B, HoAth
PD BREAR PR /N 40 T 3 BE A K R A [ TR AT
M RTE G, MAr X BT R AR
R RGBS B R PIA R + BT M5
BT 1 A2 JH) AT A 22 B AR R ], R
REW L ULGE BRI S ST MR AR SR SRR AR A
T TURAT R O PD SRR DL B A& PR R
FTBIT o
3 BEEEE PD fa(ERAYLH
3.1 NS HEMAY R SCFA [ FE kK
8, SCFA U8 Z MR U BRFN T AR , . 2% iy AT 1
XUBCHT B N BRAT B FLERAT B AR ZF AT B B IR
BRI B KB A . SCFA £ 1M W8 3 B ik
AX, 3 5 49 o A e 5 3 R AR R AR
SER L5 P, EL A B SR 2 A R MR o B
TESZ, St AL, PD BB FEH N TR . Z R
IR & & B, [F B, SCFA Xt # 2 B 4

REEAT Z W, KA H HE A 2 BB,
LR EAEKE T R R AR S E R
W74, R 2 B2 . APRIEL,
TCAFRE 7 T A /DN BRI A H 49 /0 e Jo 240 L B R 4 AN
FBCIRES , X 9 RE RO LT8R SO, 28U ot T
FH T BRI B8 /N R, 0 /0N e 5 4 i 2
KA A e g & B i 5 M40, BT &b
YER U253 20 B PR 5 9 7= A RS R E N
BAETRESS . ZEXNIE SCFA J& , R B IME 5 40
A HAL R 5 15 Ak, X 8 RE R A e B, 3R R
SCFA X 24540 BLA IE /R

eAh, BB A = A U R R F 2
HRE(RRERE SRR MXERE T, YUK
RZRAER G 500, L HAE S B e
G M9 55 XA B m K, VR R B w2 B
JH BB A0 B A 25 2k AR 37 ZORLAAR 1) SE B XF CNS &
HERPER . RFYUKRELE PD HAER MBETI RS
RI, WAL YU R BBORY 1-H 34 R 3-1,2,3,
6- DU S MLRE A 19 /) UK 22 R 22 A I A IS TR 41 4 R
WEAFRX ., FEl, EENVRE N EHEA R
A IR T RS ) — BRI T R Ao
3.2 S5RAERBERN G E H B 0E
PN B2 240 L TR T T 4 R ) 4 R o R R A
BREYEA 52 5 T B ) 22 M A BT, X sk
J57 B BTG CNS FUARAEIA 43 FF , 15 KB f A 55 ot ST
TR RAE IR BE, TR B AR 7= W 3 3 BT Toll
FEZ AR SN Sy B2, 1 T 2 W) I A 5 e ) 56
M L PR B e R R R B R T PD
J& o NEWRRERR 22 PHME B A 40 B2 543 A Toll 4
AT , T WE SN G 8 B T S S
SN, B A B B T BB R A, A B P v A B A
BA = A 1 S i BE R RT3 4G 34 A AR R MR AR R
(B4R 18 B4R 6 MEIRFEE T o il
vy THZE) MFE™, X LTA BRI R
PR P E RO M EREREER 1 BFRIEE
b ST REWEEE ER M\ A1 JE 2] A X 5 e i i 7 R 4H
BEIRE ST

B piE T A EH A S A DR S 1
R A (R SR A M A B WA AR ) , fE SR i 4 e
Bn P B RS, RSB AR M b K B B ) 9
JRIAFIPLIR , FESNER A BT 2 B e JE RS Z B4 T



BEA45R 2019 4E 1 H 46 25 545 2 ] Medical Recapitulate, Jan. 2019, Vol. 25, No. 2 .« 245 -

BRI RIS . WA, 1 18 38 7 1 3 fin vT BB 3
20 B B 400 T 3 DA M B A\ TE B ) R, 51 4 B
RAE SN, T4 5 S AE 2N L $5 5 W I i e o 36 3%
Yo FUEHER, 5RIEARK - FaE 4 E 1
AR EREREORN. EFAER 7%, 51
i R B AR 56

VAERWEFE R, AW AT VR A T 58 % 1 5
R , AT A= B B SROWE 2 2ok I i 5 ., Y85 R SRR TR 1
EH 1.2.3.4 FEE KNG # Toll # 52 {4F1 NOD
( nucleotide binding oligomerization domain ) Ff 3%
R X — R EPRER T S B ) R 7E I R B
RESEREANEZ R B B0 T A Re A% 3% 2 K i 15 52 W
Rlo X — 5 I A% B B 57 5% 32 M J5 CNS S (5
SRS TG Y S ke @ LRI B St T
BT o
4 PD HRAERETT

[ IE o B X PD B IT A EE IR R E
o SCHRIRGE , A R VAT B[R] 10 IR 5 3 A
YR YA Bk o-SYN 3 235/ BRUKE 31 5
S/ R 440 D B 8 AR o-SYN N2
Hb, SRR AMAZEME K/ BAH L, B 4E PD B E
FENRIMZRERGINES . Y LB R
FZEEBAE Kot A Rk s PD B F AR HE T %0
J5Y 8

ST, BT B B T RERE RS T A 7E T PD B4
BB, 45 O AR ZG W R , Va7 RS AR RE
R 7 MR R X R R (G FR MR A AR 1) E e B
HERZ—) , N2 PD 13z 3 shHE R B ™ i
NMS, 43k, PD #3E O fRFY ik th BUS 7 — & it
J& ALFE T RT3 B 5] e b o e ok iR U L &2
7z e e 2o L i 5 , TR S0 B B ) RE R A
PD B E M RER ™ o
5 I &

FrImIEERE RSN, PD BE R A OB )
MRBEIAR , S 1 S B E B AE PD BUR AL A
A—EfEH. —TREMOBEMAEYS PD XRK
PR BN, SRR BE A, PD B3 O s f & s
RIBREA B . PD 3 O R SRl A 3K
SRS 2, HPE I SRR A Y K 2 R RS
B, G, BRE RSN, PD A Y
WAV BT — PR . BARGEMAESHE

Xt PD W& R RAEEAEN, (B BRI T HiE E
HEALS PD R ER KR M AR EYA . A
HEHFSRA N PD IETEME R 2R , X4 T & PD
B3 K NMS B RUAE 2597 15 3R (68 S8 %, F X el
PD BH K LR E X PUEAERE L

B 30k

(1] HARERAESMEIR 243 SN A AR 8 Bl A 24 4. v
SRRITHERE CE=M) [T]. M ER 4 5,2014,47(6) «
428-433.

[2] Chen H,Zhao EJ,Zhang W ,et al. Meta-analyses on prevalence of
selected Parkinson’s nonmotor symptoms before and after diagno-
sis[ J]. Transl Neurodegener,2015,4(1) :1.

[3] Murphy EF, Cotter PD, Healy S, et al. Composition and energy
harvesting capacity of the gut microbiota; Relationship to diet,
obesity and time in mouse models [ J]. Gut, 2010,59 (12):
1635-1642.

[4] Dinan TG,Cryan JF. Gut instincts; Microbiota as a key regulator
of brain development ,ageing and neurodegeneration[ J]. J Physiol,
2017,595(2) :489-503.

[5] Luczynski P,Mcvey Neufeld KA, Oriach CS,et al. Growing up in a
Bubble : Using germ-free animals to assess the influence of the gut
microbiota on brain and behavior[ J]. Int J Neuropsychopharma-
c0l,2016,19(8). pii: pyw020.

[6] Lake JI, Heuckeroth RO. Enteric nervous system development:
Migration , differentiation ,and disease[ J]. Am J Physiol Gastroin-
test Liver Physiol ,2013,305(1) : G1-24.

[7] O’mahony SM, Clarke G, Borre YE, et al. Serotonin, tryptophan
metabolism and the brain-gut-microbiome axis[ J]. Behav Brain
Res,2015,277 :32-48.

[8] Montiel-Castro AJ,Gonzalez-Cervantes RM, Bravo-Ruiseco G, et al.
The microbiota-gut-brain axis: Neurobehavioral correlates, health
and sociality[ J]. Front Integr Neurosci,2013,7 ;70.

[9] Zhu X,Han Y,Du J,et al. Microbiota-gut-brain axis and the cen-
tral nervous system[ J]. Oncotarget,2017,8(32) ;:53829-53838.

[10] Visanji NP,Brooks PL,Hazrati LN, et al. The prion hypothesis in
Parkinson’s disease ; Braak to the future[ J]. Acta Neuropathol
Commun,2013,1 ;2.

[11] Wang L, Das U, Scott DA, et al. a-synuclein multimers cluster
synaptic vesicles and attenuate recycling[ J]. Curr Biol,2014,
24(19) :2319-2326.

[12] Boottner M, Zorenkov D, Hellwig I, et al. Expression pattern and
localization of alpha-synuclein in the human enteric nervous
system[ J]. Neurobiol Dis,2012,48(3) :474-480.

[13] Shannon KM, Keshavarzian A, Dodiya HB, et al. Is alpha-synuclein
in the colon a biomarker for premotor Parkinson’s disease? Evi-
dence from 3 cases[ J]. Mov Disord ,2012,27(6) :716-719.

[14] Hilton D,Stephens M, Kirk L,et al. Accumulation of alpha-synu-
clein in the bowel of patients in the pre-clinical phase of Parkin-
son’s disease[ J]. Acta Neuropathol ,2014,127(2) :235-241.

[15] Bonaz BL, Bemnstein CN. Brain-gut interactions in inflammatory



- 246 -

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

BEA45R 2019 4E 1 H 46 25 45 2 ] Medical Recapitulate, Jan. 2019, Vol. 25, No. 2

bowel disease[ J]. Gastroenterology,2013,144 (1) :36-49.

Braak H,de Vos RA,Bohl J, et al. Gastric alpha-synuclein immu-
noreactive inclusions in Meissner’'s and Auerbach’s plexuses in
cases staged for Parkinson’s disease-related brain pathology[ J].
Neurosci Lett,2006,396(1) :67-72.

Svensson E,Horvath-Puh6 E,Thomsen RW, et al. Vagotomy and
subsequent risk of Parkinson’s disease[ J]. Ann Neurol, 2015,
78(4) :522-529.

Freeman D, Cedillos R, Choyke S, et al. Alpha-synuclein induces
lysosomal rupture and cathepsin dependent reactive oxygen spe-
cies following endocytosis[ J]. PLoS One,2013,8(4) :e62143.
Olanow CW, Wakeman DR, Kordower JH. Peripheral alpha-synu-
clein and Parkinson’s disease [ J]. Mov Disord, 2014,29 (8) :
963-966.

Beach TG, Adler CH, Sue LI, et al. Multi-organ distribution of
phosphorylated alpha-synuclein histopathology in subjects with
Lewy body disorders[ J]. Acta Neuropathol ,2010,119(6) :689-702.
Mandal RS, Saha S, Das S. Metagenomic surveys of gut micro-
biota[ J]. Genomics Proteomics Bioinformatics, 2015, 13 (3)
148-158.

Vital M, Howe AC, Tiedje JM. Revealing the bacterial butyrate
synthesis pathways by analyzing( meta) genomic data[ J]. MBio,
2014,5(2) :€00889.

Rajili ¢-Stojanovi¢: M, Smidt H, de Vos WM. Diversity of the
human gastrointestinal tract microbiota revisited [ J ]. Environ
Microbiol ,2007,9(9) :2125-2136.

Scheperjans F,Aho V,Pereira PA ,et al. Gut microbiota are related
to Parkinson’s disease and clinical phenotype[ J]. Mov Disord,
2015,30(3) :350-358.

Forsyth CB, Shannon KM, Kordower JH et al. Increased intestinal
permeability correlates with sigmoid mucosa alpha-synuclein
staining and endotoxin exposure markers in early Parkinson’s
disease[ J]. PLoS One,2011,6(12) :€28032.

Unger MM, Spiegel J, Dillmann KU, et al. Short chain fatty acids
and gut microbiota differ between patients with Parkinson’ s
disease and age-matched controls[ J]. Parkinsonism Relat Disord,
2016,32:66-72.

Hopfner F, Kunstner A, Muller SH, et al. Gut microbiota in
Parkinson disease in a northern German cohort[ J]. Brain Res,
2017,1667 :4145.

Statovei D, Aguilera M, MacSharry J, et al. The impact of western
diet and nutrients on the microbiota and immune response at
mucosal interfaces[ J]. Front Immunol ,2017,8 :838.
Keshavarzian A, Green S], Engen PA, et al. Colonic bacterial
composition in Parkinson’s disease[J]. Mov Disord,2015,30(10) ;
1351-1360.

Cheng J, Palva AM, de Vos WM, et al. Contribution of the
intestinal microbiota to human health ; From birth to 100 years of
age[ J]. Curr Top Microbiol Immunol ,2013,358 :323-346.
Huang HK, Wang JH,Lei WY ,et al. Helicobacter pylori infection

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

is associated with an increased risk of Parkinson’s disease: A
population-based retrospective cohort study [ J]. Parkinsonism
Relat Disord,2018,47 :26-31.

Dobbs SM, Charlett A, Dobbs RJ,et al. Antimicrobial surveillance
in idiopathic parkinsonism: Indication-specific improvement in
hypokinesia following Helicobacter pylori eradication and non-
specific effect of antimicrobials for other indications in worsening
rigidity[ J]. Helicobacter,2013,18(3) ;187-196.

Verbeke KA, Boobis AR, Chiodini A, et al. Towards microbial
fermentation metabolites as markers for health benefits of prebio-
tics[ J]. Nutr Res Rev,2015,28(1) :42-66.

Al-Asmakh M, Hedin L. Microbiota and the control of blood-tissue
barriers[ J]. Tissue Barriers,2015,3(3) :e1039691.

Bourassa MW, Alim I, Bultman SJ, et al. Butyrate , neuroepigene-
tics and the gut microbiome: Can a high fiber diet improve brain
health? [J]. Neurosci Lett,2016,625:56-63.

Scott KA ,Ida M, Peterson VL, et al. Revisiting Metchnikoff: Age-
related alterations in microbiota-gut-brain axis in the mouse[ J].
Brain Behav Immun,2017,65 ;20-32.

Steinert RE, Feinle-Bisset C, Asarian L, et al. Ghrelin, CCK,
GLP-1, and PYY (3-36 ) : Secretory controls and physiological
roles in eating and glycemia in health, obesity, and after
RYGB[ J]. Physiol Rev,2017,97(1) :411-463.

Sweeney MD, Ayyadurai S, Zlokovic BV. Pericytes of the neuro-
vascular unit; Key functions and signaling pathways[ J]. Nat Neu-
rosci,2016,19(6) :771-783.

Mayerhofer R, Frohlich EE, Reichmann F,et al. Diverse action of
lipoteichoic acid and lipopolysaccharide on neuroinflammation,
blood-brain barrier disruption, and anxiety in mice [ J]. Brain
Behav Immun,2017,60:174-187.

Wardill HR ,Mander KA, Van Sebille YZ, et al. Cytokine-media-
ted blood brain barrier disruption as a conduit for cancer/chemo-
therapy-associated neurotoxicity and cognitive dysfunction[ J]. Int
J Cancer,2016,139(12) :2635-2645.

Arentsen T,Qian Y, Gkotzis S, et al. The bacterial peptidoglycan-
sensing molecule Pglyrp2 modulates brain development and
behavior[ J]. Mol Psychiatry,2017,22(2) :257-266.

Bodea LG, Wang Y, Linnartz-Gerlach B, et al. Neurodegeneration
by activation of the microglial complement-phagosome pathway[J].
J Neurosci,2014,34(25) :8546-8556.

Xu MQ, Cao HL, Wang WQ, et al. Fecal microbiota transplanta-
tion broadening its application beyond intestinal disorders[J].
World J Gastroenterol ,2015,21(1) ;102-111.

Ray Chaudhuri K, Qamar MA, Rajah T, et al. Non-oral dopami-
nergic therapies for Parkinson’s disease: Current treatments and
the future[ J]. NPJ Parkinsons Dis,2016,2:16023.

Pereira PAB, Aho VTE ,Paulin L,et al. Oral and nasal microbiota
in Parkinson’s disease[ J]. Parkinsonism Relat Disord,2017,38;
61-67.

Wik H 11:2018-07-22  f&[m] HJ:2018-11-23 4 : ke 5



	34.pdf
	35.pdf
	36.pdf
	37.pdf
	38.pdf

