JME https://jme.guilan.ac.ir/
https://doi.org. 10.22124/jme.2023.26124.333

N

*, Yy
N”“"‘weﬂf o 'M’

339 Cadlad g jlwgcs g aoliladgs 9(0 Tmé
Vo lod io0,lez wlr (20, o = /é

P

Open Access g Al

S MIr-132 g NUFTL ()5 ole pr dod 29U5 Lo (2 05 0590 Sy il

Oyl 4 Mo 21y slaSige
igs‘&:'w b & o S las Cynol dosxo T Ao 31 yg0 “GGJJI.\,.: P

VRV ol s VEYR YO ik b VR A0 il s Al

ol

el ol o S5 a9 Slacsgyg (35 o I L &S Sl (oae s Sl W9 piey 6ilem S S (5slenn 0
o3 093 Sy il gy p2l addllas Bus s (atiie (5taS b 50 Lgye cnl sl 2 ke Jelse (5859 cllad
s ol Slr ) ey 2g emkS Ll 4 e ol e (slaige ;o MIr-132 5 NUITL (5 o 2 was gl Lo
slall jekaie 4y aials QL o, 8 Yoo £ V10 55 Kl b slaan Vo B A Jliwss ol slimo 5 Ghge,m VY olaws o o0
@ latge (nl G 08 alnil (i ))) (Blae 953 B35 o 039 kS 2 Sl e S e ) allig; e VF &S L
(o3 09,5 Slabge b axd )T L o wallog S (s 4 s plles (e VA el (2503 9 Lo 09,5 99 4 (ol ol
Mir- 3 NUrrl slSgas o5 oo 00,5 s Cogi o oo corlyiinl 4l Yo b g ladl Yo cog Yo yo aibn Lid Sde 4
09051 b ol e ONE-WAY ANOVA 5051 L ooy 5 o s o (5,503l 1 05 dude 09,31 51 ey ceels FA 132
O3 ole ol las b aidl as oo g a5e8 P<efo0 g ls sne o j0 § SPSS-22 1381 o 5 lawgs LSD _ias
S 2 sl (P=o/-Y 5 P=eTY 5 4) Somb Syl j5b 4 cnped 098 5l 05, 4 s Lo 095 50 NUITL
@ anls 0g)F 4 Cums Hlow 09,5 ;0 MIM-132 15 Lo (P=+13) 0ts ssnlive sals g o o5 09,5 90 Cro (5 I e S
2ol 05,5 9 (03 05,5 (5 (P=+11) (nyed 05,5 b low 05,5 (e 55l sre IS Ll D=2+ - 8) 350 VL (5l Sne y5bo
Seelsd S0gys sl ) pole e o ad) IS ay Glid Sl pa e g ST 4y S5 50 15 S Azt 85 eaalis (D=41Y)

8L S50 HamiaS )b (6 )lew 050

calS g mir-132 Nurrl OgmiaS Hb Ll (o3 i godS 519

S59905x8 Lo Y Loyl el s o oDl olﬂ oy ¢l el axly (S S )3 09,5 «s9355 (S58092 58 (S 55D 0,90 (Geils )
Ay o gmlidiCans ) 09,5 (55l (5590925 Hleidls Xl nl s ¢ sadll olﬂ olRiils 3lyuds axly (S Can i 05,5 (o359
s e oMol OI5T oKl o3l alg ¢ o359 pole 03,5 « o359 59990 b Hbobiwl F Lyl s o oMol oI5T oKkl ol s

.Ql).'.'l

mehrzad.moghadasi@gmail.Com : Jsxus sumy g5 Sig Sl Slis


https://doi.org/10.22124/jme.2023.26124.333
mailto:mehrzad.moghadasi@gmail.com

JME

https://jme.guilan.ac.ir/

https://doi.org/10.22124/jme.2023.26124.333

Vol ceaslgr Ao VP W DLl 5 5l ¢ b5 Cdled 5 Sle s St g asblabys 0L Sen 5 el

Soa el Gl g Y Sy (s,
05 ol g Nsbiee Jate Bl (G5 JIss
ol sl 4 g WS o peban 1) Boa
sl badshe ol slaan] 3 6 wies oo
0,8 b olade Vo Lesl (V) swls
o556 glgil 51 S YONUITL) (glacn
&M 5 Esl pled (sl o5 Cansl g
il anwgs Jsbo )3 S5 elygs slogygyes
cilizes >lg5 0 NUIMTL (A el 5L5 050
Gre pib alex 5l (635 e (omas e
2l b ey 9 £58 Ghe dle calS g
ol oo odalie opl 5l i (A) 04 o
oAl Hlzs (G5 ek 4 &S olaise
sloog,s odg 4 0B wilesg NUITL
(V) 3,15 (2L5S jas 50555 S5 yialysd
Sldllae ;0 PD ke ,o NUITL als

OV ) sl onds el calises

RNA (miRNAs) L MicroRNA
2 45 attes (S>¢S eauSaS i sla

Ol -l GEE cmagig) 5l e O e
Olse 4 olgoe 1) b MIRNA &gl
oz Sl gylom 0gill () slo S olis
Ol 3 (0 )) 08 eola! PD & olows
Az 4o a5 el MIr-132 (s MiIRNA

Ol sl 3o ;0 leS ke a4y g o i g

4. Phenylalanine hydroxylase

5 .Catechol-O-methyltransferase

6. Monoamine oxidase A & B
7. Nuclear receptor-related factor 1

dodlo

Silow w90 'PD) (gmaiS )l (s )len
ol (gras ol Jolod 0dig) Gl LS
NI R JRRVON WA S-S IRWESKR g v SRPRESPLY
Solezt ol & O Sl V¥ Lo b
Lo polpw 53 58 Gaekes VEIV dg0>
(o) Jels PD b oDl (V) sy
soligd Sl0g)98 5 e 4y a5 Cunl
wlse 05z 4 Tolow pur o dlogsi 5
Ao Sl e Sujilgs slayg,s
aS el oals (155 Siba PD ke
S amg MBI L Sl o
TS5yt Griend aber Sl e
NS IR VTSN WA JYRE
B 5 A lacas! pslgige g &3lansls

O ol 9 Jeke Sdalie Cuxsg
9 =59y s,gSl walise SIS

slaygst (7)ol (SSjgl Jelse

1. Parkinson’s disease
2. Substantia nigra
3 .Tyrosine hydroxylase

Copyright © The Authors

Publisher: University of Guilan


https://doi.org/10.22124/jme.2023.26124.333
file:///C:/Users/Saberi/Downloads/اصل%20مقاله%20(2).doc%23_ENREF_1

JME
https://jme.guilan.ac.ir/

https://doi.org/10.22124/jme.2023.26124.333

Y osled cpanslgr or V¥ Dlls 5 5l (B35 Sllab 5 5l 5 St g delihead 53 g 3l5 SLb Dl a3 053 EG 3G

sy sl s ad, 0 B
F5e Wlgi oo PD ladiges 3 ,mbgs
S5s seddld Sl esas o sladlas
ol e Mir-132 5 Nurrl ol s
).s‘ uo}»a} BN ol oS lol?u‘ u‘)LM
oAt efan 93 Gl p (s Sulled
T Sy oodld anas A aS cul oud
2 NUITL 5 ol Gl coge plos
MIr- 5 ol (elS rizean (V) 05 0
5 om sl 4 Se gl ige 5o 132
odd oaalive (LB355 (2 yed 090 S s>
Q> 09...»..: KR @5""" g_;‘...»).‘o.: (YY) Sl
JLiul 8550 09,0l 45 s Sl yad )
Lt iy o5 GBoko 51 ol 4585 )5 g0
DM @8 (Sl Sredge (2B Olgie @
wwoww‘sw‘owt)bwm
dloyoo Jlam 4 1) lalegys 5 Lol
Pl egar ;0 Sledbl 5g.s 4 azg L (YY)
Sld Sl ped poga 4 g (o559 Dl o3
Seireelss slogg sl wad oS
mir- g NUrrl o5 Lo o s alauly 4
Sy i1 gyt B0 by ol anlllas 1,132
O Ol 2 Mol (o9ls Ll (nyed 090
e sl ige ;o Mir-132 5 Nurrl

Ve 590> PD (g lews jo o) Jloda 5 098 o
Slalllhe (VF) 05 o g Gialdl asyo
ole L MIr-132 &5 wlesls (lis ansis
i ol S leie 4 a5 NUML o
PD jlew jo Sojpmbss laggyss

LMIr-132 a5 col oas saalice cyoies

g0 SIRTLP53 s (0,5 b
OF) 098 o0 S5 il g0 slagyg 5 S o

JAL..» PD (5)Lo.3.3 6‘)—.’ c;l"a‘ L;La»ol.a)o
Jo ol b el iz 5 gyl SMEke
$55ly b ol bag)ls 4 liles 51 (&
oslaiwl 51 s Gl (Son (B g i
S oS taaligs (slog s 5l Can Vsl
8 Comle s 4 55 S > e
mas oM w5 a4 g pleyd
lagleys ol b PD odle 8 dags Lo
‘5.»).'2..»& g}.:.]é “ o)'s).o‘ (\0) Cnl )‘5..';).)
ml B Sl s o8 ause ol
S2 Olsie a0, jsb 4y (o859 collad
PD Golows leyo 5l il jo (guldS adlse
B T I S MU IR S RIS
as wlools ylas byl )8 o ol oladllas
5SS e St w2z 9o ()9 Sudlad
sy o PD a M oflles jo (oS o
colad 35 51 glapeilss 51 Sy (VF)
| us_o.a PD LS)LM uLo)o o 6‘”))5
Sl o3 aS Gl ol yasiie 4> S1.(VY)


https://doi.org/10.22124/jme.2023.26124.333

JME

https://jme.guilan.ac.ir/

https://doi.org/10.22124/jme.2023.26124.333

Vol ceaslgr Ao VP W DLl 5 5l ¢ b5 Cdled 5 Sle s St g asblabys 0L Sen 5 el

09 Buy Gk 3l PDolen
CS e CSle Gy, ook Slas
Sy s 9dS ol LS
O3y 3 AR 990 oole Jlade 288
Gl Jolowe o e /0¥ 0
s § 00 > Sl Sl
W@Mgi}‘oow‘bkjym
Olee & Gmsy Gy b owls,
039 S 2 sl 4 e S e o
395 @R Do g Ghge e VT A
59) abd )0 plaie 4ol S L Jlgte
J...sl.s yehie 4 (YY) C8F O )50
o o9l Gl sslen S
Y oogus el cpay ol oolaul
& po Jlasl oo SV 51 e il
03,51 Vb hge 5 485 Sige (o
Vo Olse s 45 sk w4 wdee
555 )3 oSS! b oV el
Iy odolsy cailgd soi (ylgum> azili>
90 N S A gyl g WS Lais
PD Ll ailis g 405 0 8,k
Sowr S5 9 Ll (e 095 90 @

SLELY

S (slodipes

(5278 Dlapizd aloz I ol dalllas
sl 7S 09,5 b gl o il b
oogo e TV oolawd adllas ol o
(s 03995xa by Ll g 0135 i (ol o
V) s oeSile 5 4z Voo A
2SSy Ghaen S sl S Ve
T ol alislel wbls
@9 ol b axly (ol
Jite olSils ol Slgs oKyl
S0 awblil e 4 e 4 ol sas
o2 g Cunls 18 Sllgs s
celo VY @52 b LSy Ll o
YE B YY glos (So)b — i,
L e R e N
kol e (g)0 9 ey
of S L ond edndy oluS
QA (6,0

2 aghgn ()0 5| o e S,
sl cqz) oEall Ll
P3| AW ﬁb;.i‘ Lg)Lo.:.j <La]! s(d)lf)'L.u

Copyright © The Authors

Publisher: University of Guilan


https://doi.org/10.22124/jme.2023.26124.333

JME

https://jme.guilan.ac.ir/

https://doi.org/10.22124/jme.2023.26124.333

Y osled cpanslgr or V¥ Dlls 5 5l (B35 Sllab 5 5l 5 St g delihead 53 g 3l5 SLb Dl a3 053 EG 3G

ambo dliwy 4 LS ddds S
o 309581 gy 2l 5l el il
ol s ol oo 00l 1,8 LTy 6)lgo
S d ol ol sl el
A g Aas ;O g, dw Aed G
5 b plxil Gl 50 59, o Oy
3 o0 Jlael b (izyel o3
Qo y b (lre 4 slaisy Jol asee
485 0 lmme Shge 2 B9
Sl 4 diin e g ay il po

O 0,8 adlal ol e a4 ds
(s b)) (31 alin 0 a5 5 y5b
Ol a2 slaijy b alymo o oge
Wo,S oo Ll 095 oy a0 VY
A28 O el and> 2 5l L3 (YD)
wa sl 59 (05 £S5 Olgre @
Sy g ay B B 5 (o pad o]
NECTRTARPEER SRESRe
ous oals Hlid N Jadz 40 el

SRS ptizai
ad> 3l 5l o cele FA
vy 4 lagige (slod (oo
OS5l oS 5 Slae (9,0 By
039 eSS e sl e S des 00)

O 8 e pw Y NAd e
S 08 Ol 4 slen Sl
Lb o4 was ass s e
LS bdiges (pl wallas o0
yoodle il guyed by
Gy s OB 4 auls
okl ol3T olRizsls imgh Cogles
05 s dalllae ol oled s
lakis  oled L DB
IR.IAU.SHIRAZ.REC.1402.054

iy kel JSon sl sl S
s SO S LS-’.‘)Z“ 6L°u:’9-°
g o Sale b plme laghse
Ve Hhd b Sllgs el jo ui;.olj
R egile A el g e il
4 0lgBdd Cg s b o g 250 0000
om0, L adds my Ous
ok iz e ¢ 5l (o S


https://doi.org/10.22124/jme.2023.26124.333

JME

https://jme.guilan.ac.ir/

https://doi.org/10.22124/jme.2023.26124.333

Vol ceaslgr Ao VP W DLl 5 5l ¢ b5 Cdled 5 Sle s St g asblabys 0L Sen 5 el

5hoolawl b g w3 ookl Vg
4505 Real-Time PCR oKiwo
59y el g ool oole] CDNA
oge olSiws 5 285 I8 olKiws
CT 4 Real-Time PCR iS5 sla
A Glely S 059 Boe ()5 90
Ol e ¢ s 05 o 3 gl
odel Cewsd 4 CT 5l solaxwl b 3
TGk (05 Jgesd g Aiged o sl
Al oo Sygo yAACT
a4 bge Sldbl ¥ Jgox S
Oz (6l oolaiwl 5,50 (gl el y

RVSVAPUR TN

L;/,[o/'J,.bd'

o9l b oldbl b aes
8,5 B oy 090 Shog gl
Sledbl anb x5 4 axgs L
0303l b s by Slynds gy
L ooler anl, & bl Judss
P py 50 LSD i g0l
o bl ol slil YY ases SPSS

=

(ol oo lawg e g0
chw Bl ol wyp Gewrm

Sl 4 S ke ) Dbl 5 (O
WD e (OGN O35 P oS
s 3l o Sllg e Cules o
Ol 4wy Ve dled g0
el FA 5l s 285 )3 45LlSS
oS g 8l g ol oold iy jee
Sl bl B gzl sl

Wl jgabgd

L‘b).«.,u.o cf):.‘f"j/‘-u/
395 O gblie gilulaz 5l
P59 OBk e ead LSS cdl
> d> e ygle lawgy <8l oS
cuS lawg 8Ll I MRNA 65l
FavorPrep™ Tissue  jogase
4925 el Total RNA Mini Kit
cuS olalinl ISy K5 K
MRNA 7zl el 5l an ol plxl
51 eolazwl L cDNA i al> e
o gzl iwl MRNA o Sgil Ve e e
oS by ponly el
sll  Thermoscientific-Fischer
B ()5 95 Sl peal s 035
40 oo &l Glasin b 68 o5

Copyright © The Authors

Publisher: University of Guilan


https://doi.org/10.22124/jme.2023.26124.333

JME

https://jme.guilan.ac.ir/

https://doi.org/10.22124/jme.2023.26124.333

Y osled cpanslgr or V¥ Dlls 5 5l (B35 Sllab 5 5l 5 St g delihead 53 g 3l5 SLb Dl a3 053 EG 3G

ool LSLQ)A"‘)" WAJ-I Y Js&

ol

Gene Primer sequence

F: 5
CACTCGGCTGAAGCCATGC 3’
R: 5
TTCTCCCGAAGAGTGGTAACT
GT 3

F: 5
Mir GCGCGTAACAGTCTACAGCCA
132 3
R: 5
AGTGCAGGGTCCGAGGTATT 3’

Nurr

aazsly

aoly S Guibyly Jelos sesl b
Nurrl o5 ole Olpesd pgas o
G’L“" w‘ 0 o.bL) ul.w.» \ Ji..: )o

6)‘062_9.40 Salas ol lid ygel o)
o NUrl oelSeen 35 ole 5o
pz’/‘YJ) b)‘d S99 e 6&05;

S eind s05] b (F=0IY 4

09,5 ,o Nurrl 5 olo aS 0g o1
pllo 095 4 Cod oo e
205 05,5 A S o g (P=+/+Y)
Fomb ol jsb 4 (p=+/-Y)
05 ol s sre S Lol cunl

ad, s o p<+/e0 gy S

9 L o ped JSS9p ) Jgo

Ol 30 LNV LIRS Sl
aslal Tlycol O (Cagd)
b (i) o (awl)
Lo ,yd)
039
(ow
v v Y. Y ain
Js!
A ¥ Y- Yoo aua
£9°
q s Y Y. Aan
Py
\ Y Y Y- Lo
ke
o
1\ e ¥ Yoo e
VY v ¥ Voo«



https://doi.org/10.22124/jme.2023.26124.333

JME

https://jme.guilan.ac.ir/

https://doi.org/10.22124/jme.2023.26124.333

Vol ceaslgr Ao VP W DLl 5 5l ¢ b5 Cdled 5 Sle s St g asblabys 0L Sen 5 el

vE

ol Mot A

PO NUIMTL ol g 5 le ) Ui
Gliso gbog,S

P=+1+0) wllos 05,5 L Is sime M| 3
(p=‘/‘&) L)JJN 09; L! )‘b@.&a d)L\.?"T

=

oioke

mir-132

el Hoge R

Gl oy, 5o
P=-1-0) plle 09,5 L )‘.)62.’.9 AOS|

O g plle 095 G eSOl
P=+19) s somlive

Jodo (y903T @l ¥ JSs 4 a9 b
=B 05 ole y0 Gyl e
S¢>g s 6L°°5)§ O mir-132
Qﬁﬁ)’—‘ s (F=0/F g p=+/-Y) 5 s
05 ol & og ol 5l (Sl i
09,5 4 Cand ylows 09,5 ,o Mir-132
Gl YL g o sk 4 e
Srd gl boax 81 (p=-/-+9)
clle jmals mir-132 5 ols Ll
ot 09,5 b (6,15 sime L1 Lol Lol
ol ] ag5 Ll (p=+/)) sl
35 ol 0 Gyl e B! AT
b 05,5 5 (o 09,5 (e MIF-132
P=+11) wid ooplive 3

bls)l gwm  (Saaed oo
O5 Ol O Slo e € g oS
olad mir-132 4 Nurrl oS s
(r=—+1\0 gp=-/7) s>

Copyright © The Authors

Publisher: University of Guilan


https://doi.org/10.22124/jme.2023.26124.333

JME
https://jme.guilan.ac.ir/

https://doi.org/10.22124/jme.2023.26124.333

Vbt coaslem o OFoF DLl 5 5l o35 Sollab 5 Sl 5 St g anlhab g 5 (SIS Dl ad 053 S 36

A a5y onl 5H ) d9d oo eilS g
e ) SRS eFen 90 )l e
Oes ol lis ol axlllas gols aiS o
4.>)f‘ cwl oo PD ‘_gLN\.S?.,oJ 5o
2 iy Cellbd Pl egad o glain
sanlie Lol culs cuwo 4 PD ol 3l NUrrl
tﬁdbc’,‘?]b_ém,\dfw‘o.\i
20 NUrrl o5 ole Gaoli8l coge oo )5
e sl ige SISul alae cdl
LQ.” UL.J wbﬁ‘ > 05)J-€- (Y‘) os.w‘f
a5 Cowl odls astioe pre 40 peilS siw
1 el ol 5 el Jelge 13
OedlS Czge o e el slacend
Lo b w5 s NUITL o5 oLy
(V) 05550 PD (g 5leny (b 45 a9
38l ol 5l el (Son g, (a5
o L el aawly a Nurrl o5 ok

G5 Al 9 Sy
0,90 S Pl s ol adllae Gos
OF Ol 2 b ol lid el
e slabge o MIr-132 3 Nurrl
PD WL ols ylas G LIRRTY PD o Y
@ S (5, I8 xe als NUITL 5 Lo
Lal) Gae 5o 08 o ol sl bge
g cadl 5 (Y1) o Ken 5 L
L NUTL gals o5 (Y- YY) TS
AV wles,s 3,55 PD ol lews
Pzt Foles olee 4 NUITl zals
Oblom ;o Sujysliss sbrys,sh o, Ses
et (V) 09 o 48,5 L o PD
cge NUITL & T 5 odle conl o
slpg,s same ryaeln 9 Ay
Sl edadlone g Lad> ;0 w9 oo K4 elyg
WT (YY) o)ls a5 5 bagyg,s ol
Fo 88 Sl Gefgn el g
3555 o5 by (YA) sl 2l531 PD ol Loy
c90 NUITL 55505, 4 NF-kB JLas!

ol o ol RelS 4z )0 5 dex 5 als

. Yang et al.
2, Al-Nusaif et al.

3. Alpha-Synuclein


https://doi.org/10.22124/jme.2023.26124.333

JME

https://jme.guilan.ac.ir/

https://doi.org/10.22124/jme.2023.26124.333

\ c)wgr.hé)l.@;;-u?c\v;"‘ okl 55l 35T qw}jb}&y asllab g5 O‘)&h}}} Olilaas

S5 5o pols adlas @l b L jen
ol &S cwl el atie bbdiged
by Sl 4 gl 0 MIRNA
Mir- o5 olo Giels oS oo oy ials
S om ol e slagigae 5o 132
Gl 9 (V) (o355 (2 o5 0,90 2 812!
cte a5 O e 05 Ol
(V) b slahge jo L (508 alin
olas asdd Sldlae casl oals (5158
S NUrrl o5 ole Lmir-132 a5 silesls
3800 ols weSae bl PD (6 ks
sz eSan bl 5 ol adllas
OFan 93 ool O Ole Om sl s
290 (S5 Sl (Sew gy ol 51l cawline
asllae o NUITL 215381 slapucslSe |
0f Ol 28U 4 by gom U ool
L ol adlas  .a3lb mIir-132
SrSoilul pas alax 5l slacosgases
ool sleatls s Sl Jelee
ol G5l b aS |z gy ol o igLuST
Sl e SlopasilSe 4 0l o o it
yob 4.l cews NUIMTL ol s o)y 0
Ol op ool Cows 4l @ Az L LSS
G Wb (gl sld Sl 05 Glge
mMir-132 zals s NUrrl !5l alaly

Sog,s ey g ha> o Wl e

&@U‘Oﬂjﬁwau&@U‘]@bu&ﬁ
sloaiss als yizes 5 ol Jelse

il ST s
a s MIRNA Sglate oyl Koo B,b
PD (o)l 05l sy sl S 0Lt olsie
Cowl od et (V) wiloads Lg’L""L"”"
Mir-150 ak> ;i e MIRNA 5, a5
oS J 50 (YY) siels PD ol o
5 Mir-155 ale> 5l e MIRNA 5,
a8l odas PD (o )lews ,0 MIir-132
PD &b mir-132 -5 o\l oi sasin
Olgie el 00,8 o (g o Sre ol
mﬁu g0 mlr'132 aS Cewl ool
P53 ;o Jls oge ;0 9 SIRTL _zals
Slisys S cse Sules jo a5 ead
@l K 10T 0sdee Sujrelise
05 ole ax 81 aS sg ol ols axllas
295 sld Sl yei lya! L Mir-132
05,5 b S Lol 3,8 oy Lzals oy
50 (S a8 Ll 5l Ll eais samlics Lo
os)f 9 g))).cu 09; Q.u mir'132 Q) UL“’
ol e 51 13 wati samlie 35 el
NUITL szman 055 Sapatar Ol el
Mir- Sloss jogas ;8 (b)) dnde
Ll ais cdalie PD slaaiges o 132

Copyright © The Authors

Publisher: University of Guilan


https://doi.org/10.22124/jme.2023.26124.333

JME
https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2023.26124.333

Volet coaslem o VFoF DBl 5 5l o5 Sollab 5 Sl 5 St g anlhab g 5 SIS Dl T 053 S 36

a5b 350 PD oo 5o 3ie 05l

o.bLa.....q‘ PD .55...@‘4 Ls‘)" ul.u).oa &5.» U"‘ )l 9

O g0
Gi‘.b)..\s 9 ,.ia.w y

Syt &5 Slpze als 5l bl o

Blooo wilaiils 5, Ker ol Guixs

s97ee b e (] 03,5 oo Sl ja8 g SCaS
ool ol3T olKzils ol g IS areS

&8Lw ol

Gl wijlo co lpl Alae JBacags

S, 0929 dslllas cpl 4o deA ool


https://doi.org/10.22124/jme.2023.26124.333

JME https://jme.guilan.ac.ir/

https://doi.org/10.22124/jme.2023.26124.333

9.

10.

11.

12.

13.

14.

15.

16.

17.
18.

19.

20.

\A)L».ﬁ:gr.h_\)l.@eJJ?‘“:'VQQU})L@{&;;)')}Q:JW}}M}&}“MM}; Q‘)&‘uﬁj:_}ébl:ﬁm;

&Lo

. Poewe W, Seppi K, Tanner CM, Halliday GM, Brundin P, Volkmann J, et al. (2017). Parkinson

disease. Nat Rev Dis Primers. 3:17013.

. Dorsey ER, Bloem BR. (2018). The Parkinson pandemic-A call to action. JAMA Neurol. 75:9—

10.

. Takamiya A, Seki M, Kudo S, Yoshizaki T, Nakahara J, Mimura M, et al. (2021).

Electroconvulsive therapy for Parkinson’s disease: a systematic review and meta-analysis. Mov
Disord. 36:50-58.

. Braak H, Del Tredici K. (2008). Invited article: Nervous system pathology in sporadic Parkinson

disease. Neurology.70:1916-25.

.RenY,Jiang H, PuJ, LiL, WuJ, Yan Y, et al. (2022). Molecular features of parkinson's disease

in patient-derived midbrain dopaminergic neurons. Movement Disord. 37:70-9.

. Tian L, Al-Nusaif M, Chen X, Li S, Le W. (2022). Roles of transcription factors in the

development and reprogramming of the dopaminergic neurons. Int J Mole Sci. 23(2):845.

. Al-Nusaif M, Yang Y, Li S, Cheng C, Le W. (2022). The role of NURR1 in metabolic

abnormalities of Parkinson’s disease. Molecul Neurodegenerat. 17:46-61.

. Sacchetti P, Carpentier R, Ségard P, Olivé-Cren C, Lefebvre P. (2006). Multiple signaling

pathways regulate the transcriptional activity of the orphan nuclear receptor NURR1. Nucleic
Acids Res. 34:5515-27.
Li Y, Cong B, Ma C, Qi Q, Fu L, Zhang G, et al. (2011). Expression of Nurrl during rat brain
and spinal cord development. Neurosc Letters. 488:49-54.
Zetterstrom RH, Solomin L, Jansson L, Hoffer BJ, Olson L, Perlmann T. (1997). Dopamine
neuron agenesis in Nurrl-deficient mice. Science (New York, NY). 276:248-50.
Yang Z, Li T, Li S, Wei M, Qi H, Shen B. (2019). Altered expression levels of MicroRNA-132
and Nurrl in peripheral blood of Parkinson's disease: Potential disease biomarkers. ACS Chem
Neurosci. 10(5):2243-2249.

Al-Nusaif M, Lin Y, Li T, Cheng C, Le E. (2022). Advances in NURRZ1-regulated
neuroinflammation associated with Parkinson’s disease. Int J Mol Sci. 23:1618.
Zhang H, Liu X, Liu Y, Liu J, Gong X, Li G, et al. (2022). Crosstalk between regulatory non-
coding RNAs and oxidative stress in Parkinson’s disease. Front Aging Neurosci. 14:975248.
Qazi TJ, Lu J, Duru L, Zhao J, Qing H. (2021). Upregulation of mir-132 induces dopaminergic
neuronal death via activating SIRT1/P53 pathway. Neurosci Lett. 740:135465.
Ge Y, Wang Z, Gu F, Yang X, Chen Z, Dong W, et al. (2021). Clinical application of magnetic
resonance-guided focused ultrasound in Parkinson’s disease: a meta-analysis of randomized
clinical trials. Neurol Sci. 42:3595-3604.
da Silva FC, lop RDR, de Oliveira LC, Boll AM, de Alvarenga JGS, Gutierres Filho PJB, et al.
(2018). Effects of physical exercise programs on cognitive function in Parkinson’s disease
patients: a systematic review of randomized controlled trials of the last 10 years. PLoS One
13:e0193113.
Earhart GM, Falvo MJ. (2013). Parkinson disease and exercise. Compr Physiol. 3:833-848.
Sadaharu T, Asuka M, Takafumi S, Bumpei S, Susumu M, Jun T. (2020). Exercise promotes
neurite extensions from grafted dopaminergic neurons in the direction of the dorsolateral
striatum in Parkinson’s disease model rats. J Parkinson Dis. 10(2):511-521.
da Costa RO, Gadelha-Filho CVJ, da Costa AEM, Feitosa ML, de Aradjo DP, de Lucena JD,
et al. (2017). The treadmill exercise protects against dopaminergic neuron loss and brain
oxidative stress in Parkinsonian rats. Oxid Med Cell Longev. 2017:2138169.
Amoasii L, Sanchez-Ortiz E, Fujikawa T, Elmquist JK, Bassel-Duby R, Olson EN. (2019).
NURRL1 activation in skeletal muscle controls systemic energy homeostasis. Proc Natl Acad
Sci USA. 116(23):11299-11308.

Copyright © The Authors Publisher: University of Guilan


https://doi.org/10.22124/jme.2023.26124.333
https://molecularneurodegeneration.biomedcentral.com/articles/10.1186/s13024-022-00544-w#auth-Murad-Al_Nusaif-Aff1-Aff2
https://molecularneurodegeneration.biomedcentral.com/articles/10.1186/s13024-022-00544-w#auth-Yuting-Yang-Aff1-Aff2
https://molecularneurodegeneration.biomedcentral.com/articles/10.1186/s13024-022-00544-w#auth-Song-Li-Aff1-Aff2
https://molecularneurodegeneration.biomedcentral.com/articles/10.1186/s13024-022-00544-w#auth-Cheng-Cheng-Aff1-Aff2
https://molecularneurodegeneration.biomedcentral.com/articles/10.1186/s13024-022-00544-w#auth-Weidong-Le-Aff1-Aff2-Aff3
https://molecularneurodegeneration.biomedcentral.com/
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+Z&cauthor_id=30817108
https://pubmed.ncbi.nlm.nih.gov/?term=Li+T&cauthor_id=30817108
https://pubmed.ncbi.nlm.nih.gov/?term=Li+S&cauthor_id=30817108
https://pubmed.ncbi.nlm.nih.gov/?term=Wei+M&cauthor_id=30817108
https://pubmed.ncbi.nlm.nih.gov/?term=Qi+H&cauthor_id=30817108
https://pubmed.ncbi.nlm.nih.gov/?term=Shen+B&cauthor_id=30817108
https://www.frontiersin.org/people/u/1877969
https://www.frontiersin.org/people/u/1729053
https://www.sciencedirect.com/journal/neuroscience-letters
https://content.iospress.com/search?q=author%3A%28%22Torikoshi,%20Sadaharu%22%29
https://content.iospress.com/search?q=author%3A%28%22Morizane,%20Asuka%22%29
https://content.iospress.com/search?q=author%3A%28%22Shimogawa,%20Takafumi%22%29
https://content.iospress.com/search?q=author%3A%28%22Samata,%20Bumpei%22%29
https://content.iospress.com/search?q=author%3A%28%22Miyamoto,%20Susumu%22%29
https://content.iospress.com/search?q=author%3A%28%22Takahashi,%20Jun%22%29
https://content.iospress.com/journals/journal-of-parkinsons-disease
https://pubmed.ncbi.nlm.nih.gov/?term=da%20Costa%20RO%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Gadelha-Filho%20CV%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=da%20Costa%20AE%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Feitosa%20ML%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=de%20Araújo%20DP%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=de%20Lucena%20JD%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5497606/
https://pubmed.ncbi.nlm.nih.gov/?term=Amoasii%20L%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Sanchez-Ortiz%20E%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Fujikawa%20T%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Elmquist%20JK%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Bassel-Duby%20R%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Olson%20EN%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6561277/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6561277/

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

Dong J, Liu Y, Zhan Z, Wang X. (2018). MicroRNA-132 is associated with the cognition
improvement following voluntary exercise in SAMP8 mice. Brain Res Bull. 140:80-87.
Yazdian MR, Khalaj A, Kalhor N. (2018). The effect of caloric restriction and treadmill exercise
on reserpine-induced catalepsy in a rat model of Parkinson’s disease. Shefaye Khatam. 6(4):
45-52.

Zahraei H, Mogharnasi M, Afzalpour ME, Fanaei H. (2022). The effect of 8 weeks of
continuous and high intensity interval swimming on chemerin levels in liver and visceral fat
tissues and insulin resistance in male rats with metabolic syndrome. Journal of Sport and
Exercise Physiology. 15(1): 33-44.

Hubrecht R, Kirkwood J. (2010). UFAW Handbook on the care and management of laboratory
and other research animals. 81 ed. Wiley-Blackwell Publishing Ltd. P:460-520.

Abbasi M, Kordi M, Daryanoosh F. (2023). The effect of eight weeks of high-intensity interval
swimming training on the expression of PGC-1a and IL-6 proteins and memory function in
brain hippocampus in rats with non-alcoholic steatohepatitis induced by high fat diet. J Appl
Health Study Sport Physiol. In press.

Le W, Pan T, Huang M, Xu P, Xie W, Zhu W, et al. (2008). Decreased NURR1 gene expression
in patients with Parkinson's disease. J Neurol Sci. 273:29-33.

Paliga D, Raudzus F, Leppla S, Heumann R, Neumann S. (2019). Lethal Factor Domain-
Mediated Delivery of Nurrl Transcription Factor Enhances Tyrosine Hydroxylase Activity and
Protects from Neurotoxin-Induced Degeneration of Dopaminergic Cells. Mole Neurobiol.
56:3393-403.

Gomez-Benito M, Granado N, Garcia-Sanz P, Michel A, Dumoulin M, Moratalla R. (2020).
Modeling Parkinson’s disease with the alpha-synuclein protein. Front Pharmacol. 11: 356.

Jia C, Qi H, Cheng C, Wu X, Yang Z, Cai H, et al. (2020). a-Synuclein Negatively Regulates
Nurrl Expression Through NF-kB-Related Mechanism. Front Mole Neurosci. 13:64.

Yang Y, Latchman D. (2008). Nurrl transcriptionally regulates the expression of alpha-
synuclein. Neuroreport. 19:867—71.

Saijo K, Winner B, Carson CT, Collier JG, Boyer L, Rosenfeld MG, et al. (2009). A
Nurrl/CoREST pathway in microglia and astrocytes protects dopaminergic neurons from
inflammation-induced death. Cell. 137:47-59.

LiH, YuL, LiM, Chen X, Tian Q, Jiang Y, Li N. (2020). MicroRNA-150 serves as a diagnostic
biomarker and is involved in the inflammatory pathogenesis of Parkinson's disease. Molecular
Genetics & Genomic Medicine. 8(4):e1189.

FuH, Cheng Y, Luo H, Rong Z, Li Y, Lu P, et al. (2019). Silencing microRNA-155 attenuates
kainic acid-induced seizure by inhibiting microglia activation. Neuroimmunomodulation.
26(2):67-76.

Babri S, Habibi P, Nouri F, Khazaei M, Nayebi Rad S, Javani G. (2021). Protective effect of
swimming and genistein on the expression of microRNA 132, insulin growth factor 1, and
brain-derived neurotrophic factor genes, as well as spatial memory, in the hippocampus of
diabetic ovariectomized rats. Avicen J Neuro Psycho Physiol. 8(4): 178-185.



https://pubmed.ncbi.nlm.nih.gov/?term=Dong+J&cauthor_id=29678773
https://pubmed.ncbi.nlm.nih.gov/?term=Liu+Y&cauthor_id=29678773
https://pubmed.ncbi.nlm.nih.gov/?term=Zhan+Z&cauthor_id=29678773
https://pubmed.ncbi.nlm.nih.gov/?term=Wang+X&cauthor_id=29678773
http://shefayekhatam.ir/browse.php?mag_id=30&slc_lang=en&sid=1
http://shefayekhatam.ir/browse.php?mag_id=30&slc_lang=en&sid=1
https://pubmed.ncbi.nlm.nih.gov/?term=Gómez-Benito%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Granado%20N%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=García-Sanz%20P%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Michel%20A%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Dumoulin%20M%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Moratalla%20R%5BAuthor%5D
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7191035/

JME https://jme.guilan.ac.ir/
https://doi.org/10.22124/jme.2023.26124.333

qendme, A AP Okl 5 Sl (B 5)s Sl s Sl s Co g alhabes o 33,5 Olilans
5" Metabolism and Exercise
A biannual journal T
Vol 14, Number 1, 2024 University Of

e v Guilan

The effect of high intensity interval swimming on Nurrl and mir-132

gene expression in rats with Parkinson’s disease

Sahar Abdolahi'« Mehrzad Moghadasi®*« Mohammdamin Edalatmanesh?® <Sara Hojati*
Received: 27/10/2023 Accepted: 16/12/2023 Published: 17/12/2023

Abstract

Introduction: Parkinson's disease (PD) is a neurodegenerative disorder characterized by the
progressive loss of dopaminergic neurons. The effect of exercise on these neuron survivals is not
well known. The aim of present study was to examine the effect of effect of high intensity interval
swimming on Nurrl and mir-132 gene expression in rats with Parkinson's disease (PD).
Methodology: In this experimental study, twenty-one male Wistar rats (age 8 — 10 weeks and
weight 200 + 10.5 grams) were selected. In fourteen rats, PD induced by injection of 1 mg/kg
reserpine. Then, these rats were divided into PD group or training group randomly. Seven remaining
rats were included in the healthy control group. The rats in the training group, performed high
intensity interval swimming, including 20 times of 30 seconds of swimming with 30 seconds of rest
between each time for 6 weeks. Hippocampal Nurrl and mir-132 gene expression were measured
48h after the last session of training. Data were analyzed using one-way ANOVA and LSD post
hoc test were run using SPSS-22 at the P <0.05. Results: The study results indicated that Nurrl
gene expression was lower in the PD group compare to the healthy group and training group (p=0.02
and p=0.02 respectively); while, no significant difference was observed between training group and
healthy group (p=0.9). mir-132 gene expression was higher in the PD group compare to the healthy
group (p=0.009); while, no significant difference was observed between PD group and training
group (p=0.1) and between training group and healthy group (p=0.1). Conclusion: In summary,
it seems that swimming training utilized in this study improves dopaminergic neurons survival and
effective for PD.

Key words: Swimming training, Parkinson's disease, Nurrl, mir-132, Hippocampus.

1. PhD candidate in exercise physiology, Department of exercise physiology, Shiraz branch, Islamic Azad
University, Shiraz, Iran. 2. Associate professor in exercise physiology, Department of exercise physiology,
Shiraz branch, Islamic Azad University, Shiraz, Iran. 3.Associate professor in physiology, Department of
biology, Shiraz branch, Islamic Azad University, Shiraz, Iran. 4. Assistant professor in exercise physiology,
Department of exercise physiology, Shiraz branch, Islamic Azad University, Shiraz, Iran.

*Corresponding author: mehrzad.moghadasi@gmail.com

Copyright © The Authors Publisher: University of Guilan


https://doi.org/10.22124/jme.2023.26124.333
mailto:mehrzad.moghadasi@gmail.com

