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ABSTRACT

Background and Aim :The gut microbiota, which is now recognized as an important organ
of the human body, can have an impact on various neurological outcomes such as cognition,
learning, and memory. The aim of this study was to investigate the relationship between gut
microbiota and Parkinson's disease and also to highlight appropriate microbiota-based
therapeutic approaches for Parkinson's disease

Materials and Methods: In this study, we searched and extracted the articles based on the
keywords of "Parkinson's", "gut microbiota", "gut microbiome", "fecal microbiota", "fecal
microbiome", "probiotic", and "gut-brain axis" from all data bases. Our inclusion criteria
included English and Persian language articles, original articles and articles with open access,
and the exclusion criteria of the study included articles other than English and Persian articles,
articles without open access, meta-analysis and review articles. Finally, 38 articles were
reviewed

and analyzed.

Results: Fecal microbiota transplant and probiotics laid the groundwork for identifying the
mechanisms underlying the ability of the gut microbiota to influence a host's brain and
behavior. It could help in prevention or early diagnosis of Parkinson's disease possibly
through some peripheral biomarkers.

Conclusion: Recent studies have also shown that patients with Parkinson's disease have a
disruption in gut microbiota balance (dysbiosis), but its exact role in causing the neurological
disorder is still unknown. However, new approaches based on gut microbiota can be
developed to prevent and treat neurological disorders such as Parkinson's disease.

Keywords: Microbiome, Gut-brain axis, Parkinson's disease, Probiotics

Received: June 30, 2022 Accepted: Nov 7, 2023

How to cite the article: Romina Kardan, Mohsen Nazari, Mahtab As'hab, Jaber Hemmati, Amjad
Ahmadi. A Novel Therapeutic Strategy for Parkinson's Disease based on the Gut Microbiota: A Rreview
Article. SJKU 2024;29(3):127-138.

Copyright © 2018 the Author (s). Published by Kurdistan University of Medical Sciences. This is an open access
article distributed under the terms of the Creative Commons Attribution-Non Commercial License 4.0
(CCBYNC), where it is permissible to download, share, remix, transform, and buildup the work provided it is
properly cited. The work cannot be used commercially without permission from the journal


https://orcid.org/0000-0001-8990-7036?lang=en
https://orcid.org/0000-0001-8990-7036?lang=en
tel:087-33664643,Email
mailto:microbiology90@gmail.com
mailto:jaberhemmati@gmail.com
https://www.scopus.com/redirect.uri?url=https://orcid.org/0000-0001-9722-8826&authorId=56500009500&origin=AuthorProfile&orcId=0000-0001-9722-8826&category=orcidLink

1BV=1A/1ICa 1 jo3)aids g 3130s / @3 § Caay 0)3 / olw)5 (Sl eole slEikils (alc alas

axdllao S 2099 5 (SUgmg o olw! 3 yguin ) (5 )low 12 W Slo 33 (5 FI st

SI90°
F sl ool & ot gl (Oloro!l Oligo (6 a5 cpuxo | O18 317 Uaog
DMA=LS ST AS 00l 015 Ol (S ke o1 ¢ Sy o 5 (sl (55508 tSCiils ealzel llan 5 Sl p ke 03 3 colasl psle (512875 (5 e}
VEFA= s Yo

e VAR Y E S ASTOl) cOlkes cOlken (ST ke oS ¢ g il lihod 43aS (5 gmeils Y
e VS ) AYAY S SOl O s s 55 ply oS carly sl odSTals (ol 05 S ¢ ol S5 BT Y

Q.il.v' c(J)‘_M..» a.l.'._“{}}).[_)\]ll WOlden Olden é_.ﬁz_f_ rj_l.& aliﬁ.]\: cé_&_ﬁ eSS _zsls Au_.wl.'..ﬁ: ;_.;}JS:» A}_}_f cé_ﬁz_}.l é_ut.i: 6;{\.: 6‘1453 6}?&&4‘; ¥
—AATS go v FIYRFA-YYYA LS US ¢ jaberhemmati@gmail.com,microbiology90@gmail.com: ¢S 5 s3I Covy ¢ (AV-YYEPFSFYICLL

S VA 21

ol

s Sl 15 g0 0 5 oo Ul OLdl Oy 1 agn g Ol 528 4 035 50l 40 45 0395 U sms Sin 18R § Ao
Golem 50355 GU s Son m daly gy p calllas ol 55 Lo Coda il IS 5T sl 5 (6,8l (o lis usle Caliee
Wl 0 g8 3l Sl 8 U sms S (stn i Sloy> 50 K055 0357 (D me i b 5 O3S

mjji,,,» o35y S g5 Seanct smiS Hb1 glae3ls ST bl s 1y b 500 SV Lo G ol 5o (N9 § Oge
gl Sedbl cSLM\i_E plod S (slossy Sire s s “&}:’Jﬁ,”“‘t}“‘ (ﬁﬁjjgzﬁl)cﬂt‘}éuu U 59 Seenctos s
33T (s b OV 5 ol SVl ()b 5 eSSl 05 SV Juli allan 3555 slaskne ool (nl paus S
2> g Gospm 5 UTle T o s b Ve ¢ )b 5 el 0L 51 e OVl Jals adlllan 5 5 (slabns
s & 15 ey 9 50T 5y 50 Al YA sl ol

Slp 0355 GUsms S Ul 5 4l GlamudlSs plalid 6l 1) dn) WSS 5ms 5 5 Fsite SUsms S L5 tASL
3 0piSOl olon o355 Gasnis b (6 Sy 53 1S o Aliee () S e 23 1 Ol S, 5 she M8 5T
Bl ouiiS SLST e sla S (5 b

s 0395 S g s Son ol 55 I s 058l (Solows 4 Mice Ol oy 457 ol 0305 DL et Slalllan 3 g™ Aol
0355 S0 sms Koo e bk clas SOy cdl pl bl st il jsin eme YN sl 55 0T 585 L2k Lol ¢S 4i
315t g5 O3Sl Al e DY Bl 5 (6 S 81 OV 8

WSS 525 7 (O miS D (Sl (S50 ) 2mn 4 53 Sn 1SS Olods”

VECYANS: o VB YANF: ol 4 Dol VP Y/F/A s J g s


https://orcid.org/0000-0001-8990-7036?lang=en

P9 oo plo g sanl sns)

s oSl & Olss 4 S el Wyl e
W.(?);,b,wﬁa.\u;\,@leuwur@.a
33 baus S S 5 S Sl ok L (glaslllas s
SR L sl 53 OS5l S 53 531 318 o8
S S e Al LS ey Oslise Wl
L, 8ty (F) w5 g5 andlingy 5 4wl Sy s
e BB sse 53 05iSHL Gl 3 Sy
S oY CkS S Ohley el 5 (S
23 o Dl A8 Sole (@M}j RS 9 03 50
ﬁyéamow&x);ﬁvﬁ.:)bngéMﬁ
s YN 35 5 (6 Sy 53 0355 SUsus S
i 4 S 0 Ol Sllllae oyl s 4 el ok oL
hiles 28 l)ls 035y Ads SUsms S S 5 o
e Ml g Sy L;LAWTF_J; Cebogong
Golaw gt RPN 4 s Lol (FF) 555
5 s 53 e S gy G TSL 5 O smiSTHL
ol el Sl Ll Bl OT Obys
AEL e Solew ol US55 Wl5 e 0355 SUsms Se
(o 5 ol 5 3o Ol gio 4 0)5 8l 4 039, (S s S
G eSS Ok 5 Ve (S5 s 058 e i
\ u\.wwgmg@uw,ﬁ)ﬂ«:ﬁhu@\s;\
e 4 .l LSl O 53 35 g0 S sl slaas il
5345 3,503 05 O gk ¥ 50 0355 (6655 Sen (IS 035
oo 5 el b b (slls DLl p g3l V00 35
035 ¢S 2ha SouSs b ol 35y SUsms S
Al Sl ozl 55 55 OT oo 33 & ey
adlas &G (S3b 4 S o fos olols S8 S
35 pamie by S Sl 155 e oS sls Ol
() S plaze 015 511 o) Ll o & sl 1y 55
Sl S p e slow Comer gl aib 5 olols
e el S35 sy p 2l Jole 53 jam 0oy,
ool eS8 £ iy S cpl gla 48 I #1000
S 035 0T pslin gla el b & Yiom) &7 Wlous

4o
ol 55856 i e I G 0SSl Soles
GAS () g phe (28 3 GISL LS
el ol en s O - S PISERN g
diss Jols 65 oMo (S = sl S5y osdle
505 58 S 5 e 3 8es P (5ol ¢ Jis
L USE L 51 ool 55 0smaSl gars () 3l
S5 rmlss b GLOss 3 2 e sl S
— P35 oSS BTl 6 Sl
S wn (Jla S Oy Glar iy S Ol
oer (1) dnsgr 5 ol 1o s 5 S5k 55
ot S 03y ae mld SN (S 0 piS L
Sl Lo /¥ 550 55 Jlo Fro (VL Cma 53 0T Sl
5 O siken VB Ly 48 a3 on LSS § g5 O n (V)
o s e 9 K pe ) Ol Solew Sl Lo o
() b e LAY B Y Jle s 0T Ol &7 S
23 OguiS )l ot 45 215 O Slanlllas S s
Ov YL s3I s (golew ol 5038 0 /Y 39d>= 53 Ol )
S8 fad o SsES 4 L b 5aS 5o Jl
&S e G 3e GS e S Canbrnl - (V) 5400
o s &S a8 555 on @il 0 3miS b conl Sb o
4 e Osley Aas e 0L & 3405 3y 5 K
G oBaws 5 Shas Il (slyls el O puiSY
Lt 0 o 5 s Olsley 51 T/A [FFegREn
0355 p s See Kols byl 5l S g3b50 2l (F)
sl 0giSOL goley alex I ae SV
ol 4 Ol 1y OpmtSL 53 035, (09 See als ke
LSLAV.U‘ST L jre ys ualigs e aS sl Ol O s
OT Dl b 52 o o8 5 355 0 W (g3 oS o 6
3B Sless) G sgme Gib 3l 035 pans See s
S Sl ods bl oedhe (B33 F o J S
G melgs W 5s el WSl (gless, slag ST
Lo 035 Sbams Sur 4 S5k & ls agr sl

1Ca 1 )o3paid g 313ps / @3 § Camay 8)9y / OGS Sy eole slEilils (alc alas



3338 Ileys sNw) 1w

e n 53 B g9 Sn 3T w0 sBle 4 S a bl 1) ogn
@7 4 LT Oleys 5035, ol (slagul DLl O
U5, S BLl 4 a5 b ot es ol 0l a il
LUK i g e o ld 5 JelSS gladnl b ey,
oop 4 it Oldles (e SV 3 g s aoT
ol 03 Ay DSl ol p Uy S 3T
Lo (505 s Sn i 4 313 0L (glanllas s claw
O3S0l Slam Joe 53 (a8 (e a5 Ll 03
Sl 53 Ol 4 1y LOg, s SKsmlss Sleb 5 ods
35 padia Gladllas ez (7)) daspe A1)
b S s Gsl ME w25y e S
Salr S LE R Sel WIS T
358 0puiS Ol S 03 Slatse 03 (S o ol
2 by S RALLSH 8 4wy L0
LUyl gmop & aie b 4 (i las Shee
Godkd wsld pae M Loedy, SUsms S
oMe aalllas ol s SR 355 o w DS O g b
Solos 5 0395 SUams Sn o BLL 5 S50 sy
e o ool 5 OT Glays (sla)Kaly 4 0 putS
03 63,8 Coldal ales 1A Al oylal (gles,
Golew 3 b e, oSG wls ol asflze
50T 3 6, 53 SU gy Son i s (O pS
2o A Gl SLESal ey o
Solem 2l LT, 5 Fsm Oloys (sl 0355 (SUsms S
205 ey dase s G s, merer ol
S8 ololid gl 1y a0 L5 on ¢(5) 50 adlllas
3 e 6 S sl eass o Sr Ul ol

ST ol B Ol s 8,

b %9y 93Mg0
50355 S s, S o B, 5 5L sl addllas o
ol 2 OT (Glays J8aly omen 5 0 iSOl (6l

L Z - .
=l 33 b F 8y 355 (Sled gy (S ey s

e &S sl G S UY) wsl e aST LB
2 @S Bl 038 L 0w ) g
ot Tl sy ALl 6L L 0suiST
033 Vb 0 5miS 3k Olsles 53 (6 sby ST b 5 yie
Sy sl Gools K & Lyasgd Sl Cailes L
350 S m DY Col (ol O piSHL Sy e
Olslowt §gbke 53 Siasy 3 g BB 28 Tt A)
S 4 odalie S8 05 8 4 o OpeiS L 4 Mo
5035, GUsms e sl m Lol 54y oias Oli
ooy DU & cpl oMo L(8) Ll O3S L (55 lo
e GBI o e DL S S
o) OMSe 5 prds S g DAy anl STy
5 (A) 3,05 sy OpiS L @ e Ollew H3 o)
3 0585l Olslay 4 Az gn DL gl (6 K05 anlllas
e 3 BE s bl s B
L pd) s p 3 IS Glas ST ESatus S 5 54
Glasdlas 55 (V) L on oy HownlS” SLg 57 (ST
I 5 S S S e 8 s atete
4 Sl O35Sl 4 e Ololey g dke 5o o s, 5570
S I 53 28l e e s BB sk 4 dali oy 8
Ll Bl s Ll i sl 65T Ol
ol @b b crmen V) g 5055 los 28 2131
33 s G0 s (K5 1 a8 sl ol asllles
Oslos § ke psms Son b S Lo oo el 5 5 i s
= Jl ol L) A8 sl Nl 0 S5 4 Slte
GUams Ko S 5 & sl Ol (6,50 Ll anllas
gl 52 5 el ol OplSHl Sl SR 5 ey,
bl (6 s e 213 ul 005 53 250 S L STLglids

AVY) 558 ol
SIS s 55 & @U‘p«é‘fﬂﬁﬁ:‘ (5 sk«
S o Ll DLl LD 5 agr L2 315 3.5 5 DLl
O 53 Gos e Jolo & Olgie 4 03sy SUsms S

S Ol (S5 am ddaze (sladsl 5 45 5 et atlis

11€a 1 )o)aid g 31300 / @3 § Canay 0)g3 / w5 (bl eole slEilis (alc alas



I VAV SV V.Y W IV.V EV.VY|

—r 2l ST gpdr a8 ST s Oy 8
S Wlos S 8 andlae pdkiz Ly ol 3 .(0) uS
Gl ST ST 5 Sl ol ol S e
Slam sdbe 53 1) 65 elss mae il
(Db B (105V8) ST e G OseSOL
23 O3Sk 6l 058l 5,1 65 Ol g 4 S e
Sy Oeomer & odd ol £33 Bt (.sLAg_;’.LAJ'T)K
0F) ol ot 3 8 5 55 5 g 5B (sla gleSTIS
4 L5 Sl & das e Ol Sladdlas mls
wils AB SOl Solew SIPSL 00 S sk
O3l s 1 Sl S sn ST ) S @6 S 4 i
Slom Sllas 53 K5 Ak pae gLl s
S Sl ki edie Gladls s immen (VF) LS
—oler Luld e oS BB b 4 S s
Iy Bsp ooolse Omen 5 L lag) o 5T Aile ola
i I e
e B (VF) 3l SNt ol s Jluie S slas ST
Cai Gl L oS syls 1y Uy ol ol e
o 3 eds) pams Sor Sla ks L 4 e iSCe 8
s b Sl a Dadome ) 635, o3,5es Jals 53,
Gl S 5T K5 5 b T (W) W15 5
O3S 0L Golew 03 (YL pme Clibles Ll &
Ay SU 4 gladlas 53 o gdle a4 L(V0) Sl ol OLiS
23 ok, 5 S SN G e T L Oleys S
03 8 WSSy a3 5T o e 03 S Qe s
e 3 Shas 53 I Jgs ) dmils L5 A
A0) S o S (Cul K5 mbss 5
Lo slagsl 2T cb,., oAl O e o e
gl SR el A 0y S slaeS S s ul 05 5T
2 D? 5 D' S i a5 sbaedi S
o Olge 4 S Uie J(00) 35k e Lok
o S SIS Ll 5 gr ¢ s M 3 5 ST

IS G bababes ooz 1 (gad) 5l il o &

wl_w‘J_z‘)A_sLE.A\"J‘J ’Tl_ﬂ‘_: "5"3
;')j{:m)c«Dﬁj){f»c«UJﬁ)}{:anc«Q},..;;)@)Lghaj\jv\:lf
Sl g5 Seancton s, r}__ﬁjjg:&)ﬂ 635y sl
RETRTE N «dﬁ.;ﬁ)ﬁm«tjé.u (aﬁjjif»cutjéu\_p
ISI Web of waile sLedbl sla oKL oles 3l ucsless s

Google Science Direct PubMed Science
$laslae 03,5 7 sl Scopus 5 SID Scholar
VUi ¢ ) 5 ST 0L Ve ol andllas 55,55
aJloe ij} Lg\_»)l::u 9 .>\)T S L Y 6&&‘
a3 SV Las ¢ )b 5 el 0L 1 SV ol
WS Wog 6)s,m SYe 5 5T SV 3T o 2w
I3 g 5 0T 3550 adlie YA sliss bl ol

iz S

o bk

Wlie 70 sl addllas 755 5 3555 Slaskae bl
S5 s 5y LOT (glaesls 5 o3 S ol
350 Sl (Caltn Jglor gy b pmen A 8
o Ll 4 ilg 55 5 ek S s DB 4 adllles
A asls ol

Beigy ST

gosl gl 3 Cadallans S5 pn (BT 6 (S ste
0355 pms S 5 AT pede i o3y oSl 5
le ST e 53 5L 255 ST 5 LS e
Slalllas sl S8 5T 55 Sl oS x5 ST SLalS
FERCN COUIP PN ES: - IPICIN (PSP
ooy DL @ cpimman L(VF) Wins o OLES 1) O guiS L
S5 felss SOy 5 S Sl S s S
o 53 rlss mhaw el el s S (6,8 e
DSl S 03 Sl bisn 53 eS| s 5 Lalasns
os b pKal3T Ll s osdeay ((VF) 548
2305555 3 53 Soon 3l 03lial b S 0 o8 o

1Ca 1 )o3paid g 313ps / @3 § Camay 8)9y / OGS Sy eole slEilils (alc alas



3338 3leys sPhIwl WP

ol ARLLST Lo )3 g o0 STsmsn Olge
a8 L Sulg 5o & ok 5=l bes-dl A5
Ol ol S (oo o liss ) OT 59850 875 s
USG5 raaly 53 e oS ity S g oS A2 o
ke O Sl Oleys (6l Sl (Se 5 Lyl5 1y (555 5
Wle b JI5 bl LSS osde 4 (F) Al
4 Ol Dl 55 S sy g SAB oS50
Oliioes S o AU 1) Slats 5 (b S50
2 B s S S i 503 s 5 sl
ol 0T b 5 Shapen 5 Obje pedpie
2l 5 05miSl 4 Objes Coslan w0355 U5y S
Olsieas O 3 fuoman 5 das oo 2alS 1) pwae SV
Slidss (YY) a8 o oslimal Sl wF &S
VM g S gms o L 3550 3 (slos 18
5 el odd gl oL 5 Dbl 53 s
e Sleys glaspaly 51 S Olge 4 eSS sy
5 53 0piSyl dher 3l OV gl s
ot olin I3l 5 0355 (SU 9 S an 5 (YY) g oo
oz 1 039y 53 e LSL*M@JUJQ:‘ 5 LSl
(s 58 opl oDl LABb e LSS s, )
5 ran Sl OB IS pln ey, (bl
Sl i K5 5l 55 Obje haal (e ol e
O3Sk sl Sloys L8l &K Olge 4 ESS 59

YY) cl
T 6l &5 e S Olsie 4 55IST ol
s 33 &S5l oS SaaT 5 b
@b 8k s 0 penSHl Goley (S5 L 5 oSS 5T
ol b plosls M B () sul
S s 5 Pl S ST by SST (T
S35 Ol @l o Slidos s S Ol g 4
SYL O peze Jlis Olgie 4y ool ol kLl O guiS )L
LUl 52 0peiS L 4 Yl &Sy S LE sl

@3PS 03 0T Jse BB 5 das alS 1) sude
4 e b e (OA) Col ooy DU 4y O3Sk
Sl O giS L Oblen 55 (S5he sl e ]
Sobo ) o185 5 (S IS FOol 55 0 5uSTL b
(OVA) Sl o 436

(il GBS AT S oS5 wlie Lk 4
S S e LB S s sl e
DIl S s 2alS L S 5 ol (V) el s e
O8) ol ol pan L5 Ta2iS T 5 b sSThptis  aidis 25T
G332 oo Sl ST S Calias Ol
23 S Glodsy G s Bk (S S
o2 (V0 S e dlasl (il oy ol O5uiS L
L oleys & Conl ol 3518 6 K5 andlas 53 e
5 dailss e (malesSSs Wil eSS T
P o lia sy L Al el el S
(18) ol ok & S,

BeCigng

el & dan (gloki L;Lamstfjt,,i,n eSS pus 0
5 g, S bes) (o Sl l5 S Ol 4
4 eSS susn Bmae (Y1) Lsd o als (Lo aes
AB Ol e dde a1 S Ol
Ul & S QLS Gl 7 @b S wll
3 Sk b el SUa
4 eSSy S P8 (V) dnas ealal Y
P S 53 (9 Sen B (s oo O3 e ST Ol e
oM 53 cas sl S5 Ll oo oS 4Bl 35 039,
b g WSS s e riper ST ) O e
Slaesyglp ez o2 5 0554 sl @S Ol falS
5 e DWWl sl 4 Yl Sy 0T s
bl 5 o WSS 591 0sde 4 das 2alS 1y (S e
CS 5 0 s e il W5 oS s
() sl HIE ST 0L jon Bl 20355 ke sla 6 ST
b sl S S 50 Ol K adles G il

11€a 1 )o)aid g 31300 / @3 § Canay 0)g3 / w5 (bl eole slEilis (alc alas


https://www.sid.ir/search/paper/ویتامین%20E%20/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

1 S RAVY SV LY W V.V EV.VY

Sy Sl LKl Olse 4 Ll e 33T GdKsl,
e 5 ST el L b lagles
A adlan &S ¢ S0 4 (YA) L e 0 5uiS
Sl (S md Shd g &l 3 juae a5 Cawl sl OLES
S s 5 JB b 4 g o o DT sl sSTY
(Y0 Lide 55 1) O miSHL Osle 3 035, O >
P RGN PSPt DS L E
Lyl s Ly 5 05iSHL Ol e 5 S e S
e S5 mg Sl eslinal (ST oSS 0T L

(A s s 1y LoT Sl o)l s

E9940 (SUigng ySn Nigwy
Fecal Microbiota ) §gde (sbsmsSo Lsm

e G b 5l Slys 50 L (Transplantation
4l oS Ial & 1 g ke OT )3 &8 ol (S5
L 3 s (Y8) 358 e Jame Hley 3,18 o&Kaus
05 (e (09 8o sl 0ls S5L ¢ ke (555 Sn
Slosg) doe S STL AL ke s sl 03
J= o 015 (2 05 5L Gl STL Ol 28l pomen
Sl 1S o8 el slas len J 557 1 stk
ol Soeal 1 (Sl adlln iz dalyd oMo 4 58
rmed 3 el o ller 5o Sl KA
gt Slsms S Lgy (Y4 Col ae SV
S gbos S glls) bojsl S s
5 S pSKer e s (AL sley el S
oz Sl ola gy Ja 5 4 ol g ks 4505 O ol 23

(T8) 55 o313y o5 05,5 4 S5
2 3 e e SN 4 M Ol
WJeo Olge 4 e s SlS Ko O~
LY pame 05l Ohlos 3 Sl kT 5 50 o s
=8 (F) Sl olyen Ky e3sy S Y
gite GUsms Son Lsm o as oo O adlllas oyt
OYN b Ol 53 Cwgo Oboys 55 (gdie 28

L ol Kaags e iyl 8 ol (1) Y4) 505 as

gl S el dilg e o SIS ST Sl
Fo el el 53 0T ST Gl 5 LK
el I 51 A ISk 1 s G b gl Sl s e
S lad (o0 Ol 1) (s g K5 el 53 (25w )3
Solaw 23 (S bl spe Col Ll e
&S Sl oy DL 4y (glasillan 53 (YF) 555 O guiS 5L
Llg o 55 OsmiS ok olew s 51 D3 slns
S 2 Bl DI sl L el s ) S (6,5 sl
Lol (Jsho Coo 22 oman 5 (S sl
S 53 5 odkd 05t L Obley )3 (as i, by
s)ls g o3 1y Ohley ol 53 (S OV s
Col (Mg Sde Vb e ogde 4 (YD)
5 2she OpaS0L Ollen 53 (S ZBb spe
Lo o 0585k 4l ot 213 LBO (el 5 5 58
el g opl 48T Sl 03l Olas andllas ¢S =B (7)
Ll 55 g0 O 53 60 s2e (65 Shos a5 (6,8 dor L
AL @il OgiSHL olew Oloys p3 ege B
G35 g e sad (g A5 D) 4 g L s
ey mhe el s KAl sl
GLeSS g 5l oslinel BO sl s a5 it yon
Sloss S8l K Ol 4 by ol W5 55 &S e
S S (Y9) Lol ke O 5uiS L oo 5 ke
B bl s i s K el e Sl 0Ll sless,
3 nsMss (Y VST (3 e A3l T 53 s
ol ol bl (25 S (V) Wl 1) el
9 Sl ol Sl gy (e e SO, P S50
55 BT gy mhw 228 S Cl iy DU 4
Sl A8 O3S S ke )5 (S OYN )5

) 5,15 g
SS9 1 G s & Sl oy DUl 4 (slanllas s
My Al LShetdy 5 b Ll wl
Lo o il Sdd a1y el 5 LOlST| ST

sbj i Sials 3 b 5l eSS ams 0oy ol 3 (YA)

1Ca 1 )o3paid g 313ps / @3 § Camay 8)9y / OGS Sy eole slEilils (alc alas


https://www.sid.ir/search/paper/%20گلوتامات/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all
https://www.sid.ir/search/paper/%20گلوتامات/fa?page=1&sort=1&ftyp=all&fgrp=all&fyrs=all

3338 (SLays (s13Nw) | WiE

2> G ol 5 s dnZisie 5 53 B8
Wl e g bl (Sen (S5 oyl ol
et ¢ (S o o 518 T T e ) ol
olew Sl e wn) GIgtis 5 oS s 3 Sas
s3hr smae &S p by e Sulg 534S AL OpuiS L
2 e Sl G G e SIS MY
S s 53 3 sm ssby SLSla (O guiS
2 IS oBos (33le Wi 5 (g beny bl b 4
S as o O adlllan ol gl (A) el Bl
0355 SUams S0 oS 5 03 ;¥ b sly SLsSChs
ot ) S Ol 4 S Ll e Sl 4 e
O3Sl Solow (Sl oMo (Ll o e sla Sl
e e o BT 4 ol M S e s |
oer 5 sk S @ Sbas sk T
ey b Olley 55 0S4 2t cae OV
A Sl ol 0 5 o Calides s

Cighe  SSm ST Oloys &5 Sl ol ol uimeen
il «(Cachexia) Sals 2alS (o) aly 251 250U
4 Se Obley 53 GISU R 5 Le-dl de
ol sl (g sy b dl L Ols Cow Ol
F35Y 03 sl SLSls & sl sy OB
3 0T Hsam Ll sl il s LI O S L
2 Bl St 0 208 5 SIS s
SIS 5T 0 pmiS L Sl sle 5l e S i
()

SLASL 5 ewspy lisis Sl eolimad L ocopman
4 QiSO (Slam Sl (ileand oMl Calisee
S S oWt 0T S Ol T 2
Ols (6 555 andllas (FF) Ui wstls 0 5iS Tl (6slas
a8 Wil Sl 3 Jgems gl S S sl
03,5 Job Com ate Dlsie 4y Wl 5 (o0 55 rmmp Loy 2]
B e o s S5l (s o S Sl s
Al 4 ae U Loy 07 656 a8 sl Ol asdllas oy

S el SlapdSe Lils 5 s 4
st |5 03miS b 5554 50395 pams S o b5
@b ) eolgihy laeudlSs Llosls il (S s
Gib 3 s BLiL Joli g ke (6655 Son L5
GonilFass pedpbe 53 Sl Sl coar
5 551555 S gl 5 ) e S5l
Oblew 168" gl 51 (F) wibos aenS 57555
Sl oK s Shes SNl ghyls OgmiSL
by 28 oK s K JUsl ) p kit
Autonomic  Nervous ) 83 (ee el
Db Olles 53 it addllan 13l & Ol 2o 4 (System
b O (s e ol 55 15 5 s
Sl sl 2B SIS 4 re g S o8 JLuas!
Ely caas (1) 45 o Ll S > glas Slas 53 1
S 03y 35 e (e Gla i o fege S S
s 53 WIS JGsl (sl ol e & Ol g 4
G &S5 51 Sy cae S o Jos (glods) (Sshe
s 51 5 039 IS o 4 (nae 53355 Il
o (V) Sl 0k e e a4 K03
Bl S 255 il e ol S e oS
IS 53 ootr Dbt A8 S ol Comal Jlo B3
e o DL ke )l (S e las Shes
5By » e hlo S e gt 5 S
4 (M) oL e 0055 GUsms S b Sl e 5 Shas
S opdte Gsms oo Ly S Ab aie (SSU
S DY L sl fge 4 05l S Ol Oley
ol o 350 0 s s Glamir 22
gt Sadise 5o b SL 5 aws ol Aoy oS
Al gl JB 5k 4 O pmiS L 4 S Olles
0355 U sus e g Jlslime Lol ediasplis &8 3L
) Gl O3S 5 (ke 51 556 S VM

950 Sled!

11€a 1 )o)aid g 31300 / @3 § Canay 0)g3 / w5 (bl eole slEilis (alc alas



1RO o plo g 5300l 3ol

Sl A s s SilS oKes s ey lagY
ESnts G55 O 4 (Slossy LSl b gd e
Aol bgd 59,9 45 ol ol adein Suomen 34l
Ll o o o3 & 055 oSl Sl edks Ay
S S35 Ol bl men 5 LS5 S K i o
Solew 5354 adlas 5 &S5 5 OT 515 il wils
Slasdlas 5 e opl 5 oDl (V0) 358 oalinul & S )l
4 536 035y pams Soo S S Ll oS das a OLLS
2 0T Olje &8 Al 0 ESuS S50 o S b
Sl 4Bl 13 0S5l 4 Sl Dby (s ol
\n%)

(T K

S5 fge Jolso o s e OLES ik el 5
Al ails (B O gpaiS )l ol s3I 5L 5> Al e
ot Lo 5 S8 e o Ll ok ainita T
T w b ol s A L e 05l SHL olen 4
i 5035, 5 ol sl b 5l ol 3t ) STl
TN b S il 035, pams S S5
Solew S92 o o4 SWlae s pisen
AU S dald 8 Sl odd wtls O siS L
5 bosg bl o) (S sl 3L ke
S g Gk I a8 e 3,508 3 5rgy rioen
S50 2 AL e by edle 4 (M) Sl less,
Calibes e Slo iy A5 ptmen 50355 SUsms S
spho oas S5l sl nil Sl
Crae S As Sl K5 adllan 3 pimes (FY)
S Rl L S sl M sl
055l Ol Aol uzres 5 035, e o STL
S Sss OYN Slays Gl awle Jo ol Lilg
() Asb O guiS 5L ales

S 5 domis

Sl 5 5 el s Sass DIl el Ghe g Sl
Lo opdpe anlan 3550 Glafge 5o (SeuiSl
Db g atia Ladl 4 by S~ OV
258 LG S ol & Aas e DS g Sy Sin a5
3 Re ddale cla 5 ous dbl>| Sra ("‘:‘:“"Jti 4
YNl Esl g 03,8 Wby Sl ke (GO ST slitzel
FD) L gl g O Sl ol G558

—03 5 51 e ) ol (BT Ol lealllan T
331 5 Ot 4 Mas Oolas o 53 il (Ssis sl
aalllas ol sl 03l 13 ot s 25 3550 oL
G s s IS st Ssie b oS sls OLi
sl Uiy oSlos g s b
OpmiSOb b sly ASTUsSCs 5 aipesy dpdesdlS”
s 4 s 5 S e a5 5 Sl L e
(F0) sl L, )5 § S HL L Ll g o foine
(950 90w

033555 b oS 5lgn K Olgie 4 4 e 5uS )
Dpber M bS] Gl S bes (il e
A e e 3 (e oS gl a2
Jebe 3 eslizal b (M) sl 0l O S ) 4 dnd s
DB Cel s S gl S s sl Ol Sl
SLOg,5 gl Osls Cas I (aBus s S -
S SIS 5 6S5550Tos 5 K5 el
Loalin oS S odd §5 p ae e 03 (oS
S Lase Ol sl ol (M) Sl snSL
Joe S50 S G505 o K8 Ol 4 s g8 s
L O3S (S5 5Y sl S s Wl o 1) ¢S o
S Sl ol onls Ol wlin Hb a4 3,87 e @
05 Sl Sl 5l S skl G oS A, L e
S syl i OsmaSOL 555L 53 ctwl i
YN (hyls OS5l 4 Mo Ololew & ol
s ol Bl e S g ez I g3daie 1S

Qa.g..a'J ceb‘gj d}ﬁ:& JJLU‘ JUJJ:‘J‘ C_,.GL' v\;‘j‘sa

1Ca 1 )o3paid g 313ps / @3 § Camay 8)9y / OGS Sy eole slEilils (alc alas



<3338 Ly s | Wy

o daly Lb Sy e S50 48 8 8 0uiS L
(oS oo ) DS 50355 pams Ser o (Jhne
Sl s s Sos Wlse Gladlas i oS
253 05t sl me DY Oleys 5 (5 K0
axflan ol edd ;5 L;‘.Asj.{ij) o .JJ}T
U5 oll Gl Glals gl 1y 4o 555 0
Sl JB5 5 e 85T ol 039, pamsSoo
Srn s 3 FGme &S50 oo 4 Ll 05 5 ol 5
FI5L 5 sy pms S m L Wl sless)
S 4 ool (S 5 A7 155 1) 0 gL Sl
Gk 5l oSl ol oy e L

S ESST s sla Syl s

S0y 9 K
clif«ﬁ‘: L;J}L'é 9 Qmﬁ_' 5 g:..s_gl:u )‘ PU P U’i‘ dlfv\.vwi})
OBty 3 iman 5 duled o S5 Olbon S5y poke

RN ALEAJL::.;‘ WPLS GL.A sl s Cﬁ-‘

o5l oS ks ¢SS Olgie 4 Oludl 0355 p s Se
dis ol a8 Sl 0dd wtlis Ol g ld
Al ol bl ot s SUl 4 JolS 5b 4 S5
g e el Ghe GDST 5 518, 03y pams S
ol Jl= Slalas Cnl ol Olgr Sl w53 (6ol
Cpgo 4 b5 o 035y GUgms Soo &5 Wlosls Olis
Calisee 6L’=r~:5‘§ﬁ S elial b e b b s
OT glacdld 5 e Gposr 5 (sml ooae
s gy e ol 43 S Heboles sl IS U
el 53 » S Sl e3s) pams Sr (ol
posSer el (2l o313 1) 0SSl (Solen il
Ol el s> G5 Slapiunm 5 Shos » dil5 0 0355
(5505 Gpholal S (s glaed S
T S W PURP R RV g B
oS 5 4 Whesls Ol 35 ol slaasl 5,10 5b e
b oS 0s i 5lars 0 3miS L (Solew 53 035 p oy St
O,k gl ol LS e DSl (S - Sy

Gl I5L Glp Sk Ulge 4 LS e

&b

1.Hosseinzadeh A, Baneshi MR, Sedighi B, Kermanchi J, Haghdoost AA. Estimation of
Parkinson's Disease Prevalence and Its Geographical Variation in Iran. J] Mazandaran Univ
Med Sci. 2021;31(200):113-124.

2.Del Tredici K, Riib U, De Vos RA, Bohl JR, Braak H .Where does parkinson disease
pathology begin in the brain? J Neuropathol Exp Neurol. 2002;61(5):413-426.

3.Castelli V, d’Angelo M, Lombardi F, Alfonsetti M, Antonosante A, Catanesi M, et al.
Effects of the probiotic formulation SLAB51 in in vitro and in vivo Parkinson’s disease
models. Aging. 2020;12(5):4641-4659.

4.Ueki A, Otsuka M. Life style risks of Parkinson’s disease: association between decreased
water intake and constipation. J Neurol. 2004;251:viil 8-vii23.

5.Khosravi F, Hojati V, Entezari M ,Hashemi M. Evaluation of neuroprotective effects of
cobalamin (vitamin B12) in Parkinson's disease-Investigation of molecular mechanisms. Med
Sci J of Islamic Azad Uni-Tehran 2021;33(4):381-392.

6.Surwase SN, Jadhav JP. Bioconversion of L-tyrosine to L-DOPA by a novel bacterium
Bacillus sp. JPJ. J Amino Acids. 2011;41(2):495-506.

7.Browne HP, Forster SC, Anonye BO, Kumar N, Neville BA, Stares MD, et al. Culturing of

‘unculturable’human microbiota reveals novel taxa and extensive sporulation. Nature.
20.06T-0£Y (VT4 £)0YY; )1

11€a 1 )o)aid g 31300 / @3 § Canay 0)g3 / w5 (bl eole slEilis (alc alas



L\ AA VY SV LY WV BV.VY|

8.Camci1 G, Oguz S. Association between Parkinson's disease and Helicobacter pylori. J Clin
Neurol. 2016;12(2):147-150.

9.Scheperjans F, Aho V, Pereira PA, Koskinen K, Paulin L, Pekkonen E, et al. Gut microbiota
are related to Parkinson's disease and clinical phenotype. J Mov Disord. 2015;30(3):350-358.
10.Forsyth CB, Shannon KM, Kordower JH, Voigt RM, Shaikh M, Jaglin JA, et al. Increased
intestinal permeability correlates with sigmoid mucosa alpha-synuclein staining and
endotoxin exposure markers in early Parkinson's disease. PloS one. 2011;6(12):¢28032.
11.Keshavarzian A, Green SJ, Engen PA, Voigt RM, Naqib A, Forsyth CB, et al. Colonic
bacterial composition in Parkinson's disease. Mov Disord. 2015;30(10):1351-1360.
12.Derkinderen P, Shannon KM, Brundin P. Gut feelings about smoking and coffee in
Parkinson's disease. Mov Disord. 2014;29(8):976-979.

13.Khandestan K, Pakpour B, Tajabadi Ebrahimi M. Effect of Lactobacillus paracasei
probiotic in Parkinson’s male rats. J Gorgan Univ Med Sci. 2020;22(3):65-72.

14.Kosiewicz MM, Zirnheld AL, Alard P. Gut microbiota, immunity, and disease: a complex
relationship. Front microbiol. 2011;2:180.

15.Lotan D, Cunningham M, Joel D. Antibiotic treatment attenuates behavioral and
neurochemical changes induced by exposure of rats to group a streptococcal antigen. PLoS
One. 2014;9(6):¢101257.

16.Investigators NN-P. A randomized, double-blind, futility clinical trial of creatine and
minocycline in early Parkinson disease. J Neurol. 2006;66(5.1V)-11&:(

17.Yang T, Santisteban MM, Rodriguez V, Li E, Ahmari N, Carvajal JM, et al. Gut dysbiosis
1s linked to hypertension. J Hypertens. 2015;65(6):1331-1340.

18.Tallarida CS, Corley G, Kovalevich J, Yen W, Langford D, Rawls SM. Ceftriaxone
attenuates locomotor activity induced by acute and repeated cocaine exposure in mice.
Neurosci Lett. 2013;556:155-159.

19.Davey K, Cotter P, O'sullivan O, Crispie F, Dinan T, Cryan J, et al. Antipsychotics and the
gut microbiome: olanzapine-induced metabolic dysfunction is attenuated by antibiotic
administration in the rat. Transl Psychiatry. 2013;3(10):e309-e309.

20.Bravo JA, Forsythe P, Chew MV, Escaravage E, Savignac HM, Dinan TG, et al. Ingestion
of Lactobacillus strain regulates emotional behavior and central GABA receptor expression in
a mouse via the vagus nerve. PNAS. 2011;108(38):16050-16055.

21.Marselle MR, Hartig T, Cox DT, De Bell S, Knapp S, Lindley S, et al. Pathways linking
biodiversity to human health: A conceptual framework. Environ Int. 2021;1.0+:) « V€Y.
22.Gazerani P. Probiotics for Parkinson’s disease. Int J Mol Sci. 2019;20(17):4121.

23.Hwang O. Role of oxidative stress in Parkinson's disease. Exp Neurobiol. 2013;22(1):11.
24 Miyake Y, Fukushima W, Tanaka K, Sasaki S, Kiyohara C, Tsuboi Y ,et al. Dietary intake
of antioxidant vitamins and risk of Parkinson’s disease: a case—control study in Japan. Eur J
Neurol. 2011;18(1):106-113.

25.Smith MP, Fletcher-Turner A, Yurek DM, Cass WA. Calcitriol protection against
dopamine loss induced by intracerebroventricular administration of 6-hydroxydopamine.
Neurochem Res. 2006;31:533-539.

26.Murakami K, Miyake Y, Sasaki S, Tanaka K, Fukushima W, Kiyohara C, et al. Dietary
intake of folate, vitamin B6, vitamin B12 and riboflavin and risk of Parkinson's disease: a
case—control study in Japan. Br J Nutr. 2010;104(5):757-764.

27.Yoshii K, Hosomi K, Sawane K, Kunisawa J. Metabolism of dietary and microbial vitamin
B family in the regulation of host immunity. Front nutr. 2019;6:48.

1Ca 1 )o3paid g 313ps / @3 § Camay 8)9y / OGS Sy eole slEilils (alc alas



3338 3Lays sPNEw 1WA

28.Pompei A, Cordisco L, Amaretti A, Zanoni S, Matteuzzi D, Rossi M. Folate production by
bifidobacteria as a potential probiotic property. Appl Environ Microbiol. 2007;73(1):179-185.
29.Aas J, Gessert CE, Bakken JS. Recurrent Clostridium difficile colitis: case series involving
18 patients treated with donor stool administered via a nasogastric tube. J Infect Dis.
2003;36(5):580-585.

30.Borody TJ, Khoruts A. Fecal microbiota transplantation and emerging applications. Nat
Rev Gastroenterol Hepatol. 2012;9(2):88-96.

31.Collins SM, Surette M, Bercik P. The interplay between the intestinal microbiota and the
brain. Nat Rev Microbiol. 2012;10(11):735-742.

32.Jenner P, Olanow CW. The pathogenesis of cell death in Parkinson's disease. J Neurol.
2006;66(10 suppl 4):S24-S36.

33.Arai H, Furuya T, Mizuno Y, Mochizuki H. Inflammation and infection in Parkinsons
disease. Histol Histopathol. 2006.

34.Beaman BL, Canfield D, Anderson J, Pate B, Calne D. Site-specific invasion of the basal
ganglia by Nocardia asteroides GUH-2. Med Microbiol Immunol. 2000;188:161-168.

35.Bu X-L, Wang X, Xiang Y, Shen L-L, Wang Q-H, Liu Y-H, et al. The association between
infectious burden and Parkinson's disease: a case-control study. Park Relat Disord.
2015;21(8):877-881.

36.Matsui H, Ito H, Taniguchi Y, Inoue H, Takeda S, Takahashi R. Proteasome inhibition in
medaka brain induces the features of Parkinson’s disease. J Neurochem. 2010;115(1):178-
187.

37.Pablo J, Banack S, Cox P, Johnson T, Papapetropoulos S, Bradley W, et al. Cyanobacterial
neurotoxin BMAA in ALS and Alzheimer’s disease. Acta Neurol Scand. 2009;120(4):216-
225.

38.Scheperjans F, Pekkonen E, Kaakkola S, Auvinen P. Linking smoking, coffee, urate, and
Parkinson’s disease—a role for gut microbiota? J Parkinsons Dis. 2015;5(2):255-262.

39.Xu X, Fu Z, Le W. Exercise and Parkinson's disease. Int Rev Neurobiol. 2019;147:45-74.
40.Wall R, Cryan JF, Ross RP, Fitzgerald GF, Dinan TG, Stanton C. Bacterial neuroactive
compounds produced by psychobiotics. J Endocrinol. 2014:221-239.

11€a 1 )o)aid g 31300 / @3 § Canay 0)g3 / w5 (bl eole slEilis (alc alas



