[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 |

AN/l o g6 53 Hgo ey S5y pale olSLLIIS gy soke alixe

WAANNR: o pdy & ,0 VAR 010 55 cduw 0 ylosds ¢ poidied 9 St 0590

PSO89 > g o gud SO WLS| S o O gk At lio
29U 9 (09I Oy yoi A 7 LBlaio (S gwin 4 Juho

F byl s Fousul Lo yoemo ‘YW dozlous M g0l po duzw

2y Al
913509, sl lew ol cel oyl o 51 i e Ll woylo oy 0 4 (gouhe slajids p ogdle wluST G s tdwdde
S5l S 5 e, 050 o g S S8l WllST G S Sl alie ol agh 5l Bua (nlplo wed o
D91 529L5 5 (oglad Sl pod alan £ Ll

i)y 3 ool L L (ogeil ok ealital iy oI55 55y o VF 5logy (8 Slickod 58 51 45 (gl cnl 3 om 2t G095
Sde a5l [l dl> 0 aas ja g i £ Saeds 5ler Dl edul peedl 09,8 F 0 e il M gL @
Orred 09,5 ey il &lde p> al8s Feoay ol 55, 50 4k V0 5l aS 2l alil g sk allyy) il U gl dxde 5l o el
U ooy sloasin ;o 9 Casi Jloz 5o o)l U pgs slaaian )0 Cugd 99 ;0 Cands alia 13 1) yed 00l (aseie ploj Bde (S
8l 3050t 28T s, o (65505 (llas 90T 31 ealiial by 5,0 o 4Tk § bl 3 io S il Cagi S o @ik
e PSS 1581 o 0aliil L gl b 5 Sl mguase (slocasS g 15¥1 b, 5l ool by syl i i g i enS gunn
A Jdoig 4555l SD i (903 g anly Sl g o yg05] 5 eolaiwl bg VA

3 s 55lon Bliy 5 o5 (P /D) sydge ST S b Sl il (el o s ol ks
3l 3925 (g0 cie S| i 09,5 50 Al odle las (P Se/00) 0gd g0 WS SO alS cel ol
5 35 39 P e 1+1) ol s oIl S 09 &1 S 6 focsinn 855 I 09 o JSESS 03T criren PE-I5A)
P <AIYY) cilas 0529 (5,10 sime DS 0 103 09,5 93y a5 (P <o/ 0)ads 0,0 (wles] (l5e alS cely

290 el 5 WLaST S 2 ol (RalS sl (o5l 5 (sosls (sl90 Sl el i Ghaghy (ul slaandl (bl 16 puS Azt
D (SemiaS )l e slao,

330 o o295 Ol yo3 ¢ s0glas Sl yod b SG s oy guinS )b 1 g0adS (sWr0 19

P B 00 o 9 oS gud Sl WLl SG pid Ol ot ds b o 1,518 lLs joese 0l wiesdline oo i (0l 8[’)‘
FOY-VE(Y) YA VAR 05 Bodo dped Sy pole ol8iils cimgh cole alxs . 29U5 g (o0glod Oly poi ain £ Cdlaio (S )L Joo

Olyl lgal lanl Olrez dagsd sE1S (b9 pole 2SS (o ))9 STslgr ud 29,5 cab)l pulis)lS )

Olpl lgal lgal Ol e g sES1S ()9 pole BISESNS (o j)g ST9)92 ud 29,5 c3liwl -

Oyl eilsnl lgal Ol raz daged ol ¢ S jal> 235kl sl pole 09,8 o jlutsls -V

Ol Jlgal lgal Ol ez agid o&ES1S o o j g pole 23S ¢ o9 STslsr jud 09,5 Jluiils -1

FFANADDFA) ¢ sy B9auo SAEID.MOradi.136705@gmail.com : Suig uSIl Cammng ¢+ APV P RN 2005 (U giammo 0 3kanwy 95)%


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

OleR g (58] o oz -

LS SO s (0) el (SKpms boead ol sla JLKew
(35 ol JGol, nl sl (3 Sl B8 S lgieay
3 ot A5 &5 eVl jlassl ©)08 b Sojglan b SO
Soys WS S3b S e et e Sl
g 00ls STy ST g b e 4y 0dg 5l Gy LS
S ) JeSoer 9 Co Sl s s,
Egoe 33 039555 3 9 OeST T STy slaaieS S oo
S alyS (cras w53 seloenST o il slml o ge
Glasllas 3 (VOT) o5an 5 2ol buly ol 4o .(9)
Jeod s 69y p Gl (23559 atia T a5 wisls la
Inhalational nitric ) iNOS 5 NO L ;s cuie 35 sl
5o el FowinS )L Jow sboo, ks pus o (OXide
Sy b pu )3 25 JB Gl NO asllas ()l
s 45 ol s plle (hge b amlie jo (SgwiS L
09,5 & o |y (GomteS )l (hlom )0 NO (e (25555
(YN ) l5an 5 lygn crmizpod (V) ols zals s
SToslboasls S5 sl b sladlas o
or ) SriS ik ohlem Gkl lagasls 5 (Slas]
SO Nilgi o By a5 Wby las laddlae jo ais S
5 bl slagled g sl e SIS 355,
gBS Suppu el (859 Bl GemisS ik solem (oras
BlST G s (A) 058 0 lodl zalS 5 SlownST sl
S s Bos ennS SliS S lse a4l el
ST JSas b 56 sl cdale jo adloo el g9
2 Pk JUSw sla b 50,5 o g s g Co s
Sy Sl ped Galple el 5o Sll wig; pelas
S0y ke S 0 (Sl B8 slb sl
sl low obul el ol o> 5l i o Ll
0,0 Cawl oas ools lid piz e () 95d o 91,3505 ,98
FE OGSl Solem o Sl &S Cl Lol
odd a2z Jlpl e (L 5l (pan j5 5 009 lulid
Gl 5o 9,0 JS8 Al o )08 oo e Sl (S CokeS
) Solite Oloys o> £33 pulul p aS o0y alidee o Lo

VAR 318 5 cdw 0 )losds (pild g Couns 090

odigpin (5 ke S (Parkinson) yewinS )L (g lew
S5 OgteS )b (V) WS M |y Olez ol o 8 Ggels
SLooissss 58y e 3l ST 5o aF Sl (grae s (5 5bo
Oszmed caidle glils g oud sl olw Bole yo SO lygo
gre 3l old (i 0 PLS slel b U(Y) wilb o &S5 >
g &8 Gm 3l Joe )0 e 4 £5,8 (9 ple]
(¥) auS' o (Dopaminergic) <5 iy 9o

kel Jele  (Oxidative stress) golons! il
wile gl 509,88 Slasylem I golass yo gl 5
©) wibe uslSaldetle 5 ulill osetS b
SrdisS adgi s ol pae Gl iU suslannST o !
Sl Gty e U555 (ROS) 5] Jlub Sl
Sk S S el ceSenn (F) 05d00 (002 la
Sad 4 o5 wble abil> 5 pSol glanlp gl
syl gkl b So3sls s slacslon 4 o
a5 Sl oo s00l5,05 I o caoluST o il ail oo
..\Ju‘c_i’:‘)w“aﬂ»yodm =l ‘5:5)94‘5,5@&5}944).‘70.4
Shz Lol JSool st Soyxs 00 50 (NO)
@GSl 50 Pl Sy o Col ax g BB oleertsn
» NO oS lie gliwe Jb opl bl oo, oLl
4 SYeb Sow 4 NO o5 cul b glo s cde oy
Al oo 8,5 i 0 CNS jo was Cledl Lol Jsle lgie
Sl i Joe B,k G 5INO a5 il ylis leasdl, Ll
SaS o) fly (sl 2l S & s o 5l 5 0o
ol as aS Jae Joko S eoniyloib b (Jobo Sy caisS

sya pae b jpax Sa (Soiglen laoe 4 atily Conog

O3 (9o dugels (Sloyo = (Sl ©lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

G (V0) WS oo @ 1) (e2aleST il S5t 5
5 w3 oo Gl 1) peas Gbadsle aileons; o855
WS o Jeted o] 5l am 1) Ghe lao Sles ()85
O Mo Gllews 9)50,0 caliplxil sla iags o LI (V0)
2539 S 8 8Ly adisns @l e b
S ras Sbli> 5 So5relss e Olid p
Ohlew ;o 0,0 5l colls jli8l 4 az g5 L 1 .l 00l
NS SIS IV
o2y Suirelisd e L6305l 45w, (e
Sl yuaxs JolS gl j9im aS Gil;;ﬂ 3 olply il bgs s
oai plulid (GomieS by Olilem j3 9,8 > I 5le

Golewm )9 NO slaie sl i 4 4z b (i o g o]

S SgmaS 5l

Ol o3 aihe £ 50 cw)p Ban b Gubiod (pl o(yguisS )b
20 g WlST S5 p 9l g el 5l
A plsil (g Sl Joe slas,

Ol ) oS g oy Olido gg 5l ol G

Wb 5oy e YE 5l ol i joad plxl YYAY
oolaul Ib; YeeVO- )9 ua.f.vL.o Lv )Lu.uag é‘).: 6‘ WYY
Ol ez gl ol Sllgs> ails 5l Gado sladiges .o
saSiils Baigx olKile;l jo lacs, wink (5o ,5 5lsal
O aas g0 Ol a jleal liex agd JRails  Sijaals
LS e el IS b b 6 Bl sk
bl axiils owyiws 138 5 Ol s ol3T & )50 4 o 5
Bt Sly S (b (i )3 e Sz sy S )90 4
VWolls o ol Kiluds 0 YY B Y. gleo b ae (o
FO-OO oo Cugb, b (S0 el VY 5 olidy,y el
spbied 4lan o Ddedy e 0D (IS ws s
s9aS CEle Y 0) Baig> pgate Jedy b ol
39) 0 5 Ak Ve Doy g aiBs e Ve b ()
o Sblgas cplwislo oo 5 b gjle sl 4 atan jo
i 09,5 T 2y 05155 (g9, Cudled g b L
ojjf(\‘ wJL.u J)MS 05;(\ )1 Al s_:)l...c FLEIRR

VAR 318 5 cdw 0 )losds (pild g Couns 090

Ol ol 950 (o 9 LT S S (0 i 3
>z by oyl gz Jols b ploys oves ol o o0
Gloacld slaaius aS ools ol was Sladss (V) el
Sl o 3 oSl G3s 155 S S5 50 5 &
SIS0 w2 0,0 (m (Bilop 35 g (6 S el (s S0k
Sledbl a5 aos o oyl t_i:uoesbij)gi aaled (V) s
cloodie 4y iz el yoms Gk 5l ol Sas 90
Ol So5des b9 xSl ladllas Liwly ol 5o .ok 5 Sloacl
a4 Glacl glvosae o0 geac sla ol a5 wlosls
e 9 olows pa (59,95 9 33 (o8 Frly (o> (SloS xa
b adyb 50 oloy ol b 5 (SolSe glacS o 4y Lalasee
Sldlas oyl o ogdle s oo Frly S5 (ST Glose
D2 sloons 5 a5 Wil ool ylid seas piwgw 54l0 5 gl
AV W)ls 5,k i 0,5 o o bbdes e sbige
g Sl sanie (GgmtsS )b Ollen 53 9,0 SLICE (l3 e
oS e olgre | oy0 b T asys 80 B ¥ a0 Yoo
2 shaio 955, 5 (Sesde smas glo ]y ogdle
Orp AP o5 dgd oo (lae (Sl (slao s 9 el
OY) aib oo 505 5 ails 5,0 lag]

Ll s gl JolSpobar oSl 6)len
sl g canl gu8boaws ol sgu> b ol olee Jpss
s Ly (nl )o wsdiee e (SOLELI) g atlsit
3las canl oads ool ylid g canl o9 g0k Cumenl
ESIC IR I WEPEN MR NCIIE S N
Slld (5L L2y sl o o (O0F) WS (e
Sl 5 ooy bzl 690 (o sy, aldbgls
Gl e (25555 gladae o il (Seglie (SMlas
St ) (LD o Sles w03 (Jar sblse jl laa Lahs )
Folel 3o sl g85 5l am ) grae Jlgil 5 aim0 00
Slocudlad (855 ped 8B dise) 50 ()0) WS e
075 earigas Sledlbl iioluSlas 5 ioluST slags 3l
Condy Jolu obml b (3550 wwjyee Sl Ll o)l
ols il gie o Sles dae 0 Lol g gewlals]

w3 oo il ) (paallST ol adde Caglie oS5 5boay

O3 (9o dugels (Sloyo = (Sl ©lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

OleR g (58] o oz -

Obey Olyeds S Cuglie 4igd S 28 > Jlie o 9 Lad>
P e sar e ploy Sl ab cdd Gle Cuaglie
ol dsdige 8 S e adl Yoo feail al o (la
5 09 kB0 ¥ lo)S5 i alold 5 0l IS5 L e (ol
OA) 0 a5 o)l Sl

)0 > (53 ¥9)

el $o G0 e e e 655
Ul ol b B Sy ) @ AYIOCIL B Jolos
A s Syse a3 Fr Dy bo 05,5 )0 350 4 ey
1) S 3 Djge (a3, 1) Ay (o8 00 0928 2SS
ol pllin (A )y 93 (59, Ssluns Hoboas (359 (FBIs &S5
By aziy Hroly S VL - S @ (FU ualdsT L 8,
O sl Gy aziy Garmd b 5385 5B T 5 0ud
el G Soeds IS 50 9 4l VO, 0,0 L8, conlie
B 6l odal Cassas SleMbl 5 almil o dleyd 5,55 51 e
S Al 20k jsbay e

09I (32 03 4ol

SR g A F Doe A o9l ged deliy (V Jgo)
(Ao 5 4D dw 20 alis o ) plod) anl> O atio
S 35 Do onl @ (ool S3ler (nped asli s plxl
4835 )0 e Ve gl sl sle atan o (nyed Aalp e s
S Vgl atin el Sty i B pgo dida L Ll
S Ve a5l atan 0 a5 ol a5g8 4 el oljél ands o
G Jl dxbo 5l (aglas 09,5 )3 G ped Dke i) AdSS )3
Shedls wae ol jo as cdl il ek ailyg, et
(V) Sy s iy a8 Fo oy Jol 59, ,0 adds VO
Sad b o9l ped sl (Y Jgo2) (29l 0o ped sl
ol plil ad> 0 ade jo g e £ s 4 i hawgle
Aol p Ze o a5 092 D j90 (nl 4 (29L5 (S5l (o yeT aeli
aan 5o el aids o e Ve 5l gl slaasan jo o pes
I AR 3 i T (o) At (5 S o G g
Sy 4B )3 Je Ve ey BT &l )0 oS slaisS e 2l

4.3‘)'3) ‘W i Jj‘ Lan )‘ gs’BL"’ 05; Je Q"J“") il

VAR 3185 cdw o0 )louds (pild g Couns 090

035 (F (solowrrogls (nyed 09,5 (F (oSl Sy
izog,S 3l Jod o oges] reizem 6 lom + 25l (el
b ol (o g wad (85059 Jlemms o3l 5l eslial L
9> B (p)5 Y roV0) Gl sloog S o 5y eSlee
N R o)

OS5 5 5lows SWI o9

Ve boomniy BuF dhest HeeiSib o olew
e 595 99 b o% 0j9 eSS o Sl 4 p S e
4 )y Sl oolal g s slml Blao (45,0 &jg0
oY 58 sy 3 B 990 ke Tl ik Jee oS i 5
L Jsbs s 5 o JLo¥S Sl el Jsbe 2 e
055 ool 2 5 0t ol w4 e ol 5l solizd
oz o5 (Jolome Sl S 4 03V (VF) 0l B (P90 2
4 5 plle loeg S a4 wd eslinul Gy sile G,
D G5 (Slae 09y S5

Sxlow S (omwy 32 P9

25 Slilel dagige 50 g ly Sl anb sl ()
B3P 5 o ain g3 alolb b iz el 5l icd S el
& yioaiil ¥ 009 51 yge ¢yg03] (l 50 o el (s,
4 d5d 0 035l Vb 4y g ool a8 3 (b po Jlasl Joe
399505 )13 5] o (VU el ¥ g (i 450k
WS 3z ik 4 g S i) ol Wlg oS (59
o (@ 0OV 055 oo (G o Sge (b (SgmiS )l ailas
dnlio g 0g,bg, Jobs (9050 5l eolital b Loy goge;l Jobas
ol by (ol ol bl 6l len g plle sloog S
5 008 oo lp S led Gle a4 bl el
&S ot > A8l dle (59, Gl b coly oSiws b il
adgl ey b el ¥ 48 4 el e ] 0S5 o ey
b 0 ke (32 S g e 9 )5 )15 ARES 3 550 0
Oili8 adBs 1o ;90 YO U g j08 4y (ad8o 0) a4l Yo+ o
39,90 VO Ceyuo oy 5 4o jo Jolws gl Lol SDe 2l
2 lp e 59) Ole Bl 5 Job Lai oy g adds

Iy 055 Jolas wlgty oz a5 1, Gloj e s &d lgu>

331 (B9 el (o yd — (bl Glous g (S pole olS1S alxo


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

6 stol Jalows g 43525

5 el Sl gyl Ll 5 i 5 ale sl
S38le s 5l Jloged mww 5 (sl 9 SPSS version 22 138l
plad slp solo gme maw iz o2 0l eolatul Excel
Oyt 6‘)‘.‘ P <0 JLQb‘ @a.w o Lg)LoT LS‘L“’U:‘S)
ghe 50 Shggmnls el 5l osls b e
9 425 lp Geze al okl (p S 2/00) (g lo sine
ogesl 5 anl, o uibyly Julos bg, 5l )bl Jelos
5 0ol LSD e

S wlbisde

ool lyez ded ol awgs G cnl Jisisn
( EE/97.24.3.70013/scu.ac.ir g1 o8) sl oo ol

ey ol i daly Sy il Jelos ge3] b
38 3927y 5yl e DS Aaghy (slaog,S o NO
LSD hind (yg031 gls .(df=0) (F=YIYY) o(p <+/4Y)
Sl opnS S e (Fsa) o ol
G P ST Gl S 0 4 s s o sins
Slow + 3l yed 5 P S FP) (il 4 (agl
Al o y03 £93 90wl eols las as ol plas (p <4/ Y)
U”’”[“"b 09'“"@ )”M U"‘ )‘b (5)“)(5""" O’“‘le “"‘CL' 0l
3975 (5l sine SIS i rad 09,5 95 (s B ol LS
PPN sl
i 5o olo i daly o illy Jebos (03] b
SIS S5y 6l BT faghy slo 05,5 (w90
LSD  dx O}.A)’] s @Af=Y)(F=YVYNY) «(p <-/+))
33 Rl GemnSil 5SS 098 (Fgaz) ol olas
B P Sele V) @l RS 098 A Cad s sne
Ol 5 sl Gaped £ 90 ab oy (LA izes
dPSefee)) 0gi g0 0,0 wlal lie ualS cel ool
Galogime BN iy el 09,5 90 o b osly lis A

H(ESYAR D IR

VAR 318 5 cdw 0 )losds (pild g Couns 090

Ol ol 950 (o 9 LT S S (0 i 3
50 4i35 10 5l el ae o] o aS cal il s ek
SIS (5 09,5 ey i Al )3 4850 ¥ 4y gl 59,
8 4 Cewds alas (o |y p el eald aseie le) ow
Glazin 0 5 Cugi Yoz 5o ez U pgs slaatan )5 Loy
Jolgd (V) wio)S 1ol Cug (b 50 pid B oy
Pl S @ S Sogo @ (g yed gbalug o Sl
(Ué colpwl aids V (pyed aids F o, Jle ly)
wd Sl ;0 aiBs p e Ve w by Jld s & jpon
Do 4y (g yed dual o (lal ;0 (g yeS 095 g0 o
290 (5,8 05 jslaieds Ak Bs )0y ) ey b Al S ¥
VB po oll 4 090 Sae ey ) Sl e
Ol )0 g b 03938l lo)F g Cae sy aBds o b
sbie 4 aiBs 55 e ) Ze g b Al ¥ D G (S
D880 (58,5 Sy
SOl (g,
599 L o kil g GeelS S 5 L b (hge
b 508 o9 05 0kS 52 0 S e Ve 9 ) e
ooz A5 Sl 0T 038 gyl 5 e JS o0 I
g o8l jhe dlide glacend plo 5l e S
Gyl ax o — Ve los o paase Jbxu o alolddl
Oigee (RIPA) Lo, (80 5l oolawl b Cll oy e 0
lo Sges 039 2ln i Jl ol 28k 505 igen ln il
o ay Teee jo0 ) nl5gen b g ol iy, oaiis 5 3L
S5 fan i3> 0 g alols L sless T+ e oz
a0 +F sleo ;o daBo Ve Lok 4ol (g CAL o
@Yl mle 208 5eein il V00 e jes 0 g ol Kl
Ol U s 9 Jiie Gy 58 S 5 S5y il 1 Lol
5 RUsgen Sl G 08 6 IS5 -V j558 50 )8 ol
oo oo b g IVl 3gy @ b diged ¢jouty sl
Soy AT Sl (65 oplal Slegide Sl a1 Y
cole gldy a8 ,8 608 ojlail cuS sl eolanwl b wls]
Gl b g (ZB-AB19128) i yos oylas L) el ,pS
A 6 Se3lal (5.01 ng/l)

O3 (9o dugels (Sloyo = (Sl ©lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

OleR g (58] o oz -

GBs3 sl 095 (cagldd (n ped el ) Jgor

\ V0 il
VY v g
Ve Yo pgus
V¢ Y ol
VA o oy
v f- o

D95 e 05,5 (o9l (s ped asliy Y Jgo

Jué VY
Jus \F
Jus Ve
Jus VA
Jus \

Y VIO Jsl
¥ 0 £gd
\ESAARN Pow
£ % V10 ooz
7 % O/AY pe 39
I Rdidd P

Vs
e[ £7 bIFD
el Y e FIVE

i Ve

Oy )bt o5l
O3S b+ (29ls
T o B T CE RS W L S PP XY

ol Jys
S o S

pS'/'A 6)|a6;u Cla‘“‘*

0,0 yaiio 6l LSD e 5031 ol :F Jgo

YIVO Mo Ji8
#el ) Ve S i o S o J5S
seefe o <IYO OgmaS Hl + oglis
Y AL OS5 + 3l 9SSl oS

@95 5 (o9l (S 55 90 Cm 0D 3l LA iz
Oyl 13,105 9525 W LaST G 2 S5 3 5P gl

PRRUUS FU0F-S RO KVOW 3 ISUO BRIV SOOIV KV
2 sire JW sla Joho Bk 5005 oo a0 slashe
35T slo Jooly fangs (S ol oz 5l pasin S

VAR 8185 cdw o0 )losds (pid g sy 090

pS'/'As,la . *

Solow a5 olo plas G (pl azS ( Fete oS Hsba
sloeg S 50 WluST S s o il cel guiS )L
59 Ol yed ol ools Hlas aS 0gd oo (5 Lo 4 e

Sl jrals ghls sme jeba ) WlST S s ok

O3 (9o dugels (Sloyo = (Sl ©lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

bogio Sal b s5len o ped s 99 Gl 5l (sl Dl e
W d iy 4l o 8 ls vemg (sumled ol colaiul
St 9 (S9y98 blax alex jleanils jae p anie IS plase
Beiz @l (Y0) alBislej] cllys jo olad abil>
goed (VA7) LlSen 5 gl G mlbs b ol
Ol yed Wols lis 09> Guiod [0 iz () Wil e
Shlen ;0 WLST S s molaw suzme palass caely ol
oz 5l (6,00 Sl Guizpe (V) 99500 (SgminS )l
(Vo) Ohlen 5 (mg)ly «OTAF) (e 5 (guaialisn
oealS el ghlep o)y Slip s (YVYE) wisls las
USRI L SR P E WIS S
o) Azt o Ll s akie Su cudld @b 5l NO
3o s s 5 ol Ul |y el 5o rals
551 5509,9 Ohlew yo b S giule ooy Pl da o)
oSyl bl coge DS Gl ol ons 5 E
Selas slensSynle alS Mas s s il
SRl slageSgule o8 (28 4 axg b (TA) 0gdse
S S5 play i b e 9 (YA) Wyls NO ulisl jo
Sl Wlgge 5 (7)) wilige 2l ao SIS hls (555
Sl sl S gule el Gk sl 095 Sleidlas
Tumornecrosis ) «(interleukin) IL-VA-F-\V aloe> 3l
owlél g (YA) IFN-y 4 IL-1p TNF-o(factor

S Jlasl IL =¥ 5 IL-V - alox 5l Sldlas slaoSsnle
Gk Sl s Sllbd oS ol sery Jlixl cal cnlpbe
SlaoSyale Gl 5 el Gyl Sals
Slos 55 ipgs Jds il oas NO (2alS crge lgillas
STl g s y3 DS o 4 5ulisog )98
(V) aboe ol NO alex 1 ol3T (la JIS00l, adgs
LY V- P 1 VU G DU 5 S CVUW. 1 Je] I E X owoues
Olom (il 5o WS e (5 Gl lasSUse 4 ol
VPSSV FRN L ] KVOUL 1 ] B VPRt RO | Py
Olost 635 50 (s g ) (ST (5T s s
o ST la JSGol, Sl 4 cans |y byl sl Sew

VAR 318 5 cdw 0 )losds (pild g Couns 090

g )l (3l lows 930 > 9 LS| G 30 g o1 yod G

35,13 (2L (5SS rae 5 sla Jobo a5 12 W)l I3
sl yeek 5l (S8 635 e Slacl e J9)88 sbalas 4
Sy @l ogdll sladan a5 wil oo glidl e Gy ol
@l Vparme gexd b i GorlinsSly
Jo s a0 Wl (o0 8 ) GgemlannSTn
S i 4 35 o Sl (6 kot iz aslllan (V1) aily
5 wmae blldl slo ()l gl 0 Cenl (Sas syl
e 50 W LT S i Sl (sl alpdlogn 15 ) Sl

3 lpsdsnl o SRl 4 e Vgers 65550 onae
ol Slell g Voons a5) W sl wluS| s

3o 33 NO oo 5l iow zohaw (TV) 09800 (335 (o0 oo

slanlp nle 5 Giie oSl 5l A6 (Bl el b

olacl ;5 08 NO o bl 1 (V) sl bag o spae Sl

4 035,] U5 s Bl 3l oo Sl 1o o2 5 3550

OULS g pu &5 (oD, 9 o0 3l NOS lawgs (g

4 Wlgoe il INOS o )b 51 NO “Y¥same ailos

sl lon sl 51 (Fn ln oS Jloael Glops (lsie

59 Selad conlpl (V) 0,5 )3 eolitul 3,50 (oras
S erSolr Cuz oad aSlid Ay, S lpe 4 it

el 0as ooly lid e 4y aiisly 90l 3509,98 slos Lo

Gred £ g Do (DD d Ay (21559 SR o5 (g0

35595 5 oileST Lad slaasly o] by (55
S 85 ki 1) Al b blyenly anil oo gl

b ot 3902 (i )3 ST Gras il (A5 a0
S Gl b imenay sl SRl plp V-
5o 3emST B s (ial38l Cledy (5enST S5 sla JS00),
ol 098 Cinds (s GhaenST T glis o)l o
98 o0 gilenST sl al ) cge ud g ol ()9
STl gl (I8 G sbsl agie g plate (35 Ll

il 5 ol 0 wlss 5] il ialS Cge

ol Sloyed o sl coll sl eolainl cqe Gaass

Ol s 0 5 O3S o> 5l G Gl 5l RSl e

Lboalie 5 o5esT ol glo JISGol, Jlozat l33l

O3 (9ot (Sloyo = (bl lous g (S pele oGS aloeo


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

OleR g (58] o oz -

Silosk ) (sras peey 9 (TYV) L8, L Lae o

Slee Oldlae 51 saalel (YA) (onys | emas S8l
(e sras Jolss Gl L Slsioe 355 a5 31 Sezg
5 P399 SeS Orzed 5 Sl 5 el el
o) 9 (et Cogl Lol el Fub g el 90
ST e 5 655 45 conl Lo (FD) 555 s
Jeod 5 s sl (LS SeminS L (Bsr Joe S
S oo SN DS g iy onl ($955ly 4 e
oo 2l 5gys 5l o5b S s @it ol by (YY)
aS aes oo al)l 1) adgl waled awiS )L Bais> Juw o
293 5 Sedlyg )9 el sk 5l Wl oo (2559
(V- V0) e o T (Fe) 5,138 .56 PD 4y Dl ol 3
S5y 2 i ol b &5 amse b (slaalllae
2 sy o 4 bgye Sigduisl sbazlp
Sl 5 g Sldllas 5l sgam aalsd ol euinS b
(Sre ras Joloe Gl b By a5 wesee plis
5 08 S Gz 5 @2hS) 9 el el
mas o Jobw 4 Silg oo (ol Ful g e gl Sgute
39 Sl Sae Dl s ol (FY)) 0 S aas pus 5 g
Goolsd iz Bl dsbe 350 635 B3l S
)0 0aiiS Jlen yae 93 8 Wlgige 159 45 3,18 S92
Ol &5 s b 1) Sy peelss me 5 STl
390 e s Sl (Ses (B9 45 aas s
3,90 50 b sla ools a5 Jb> jo 0 SeS geinS L
05 OgS ok @ D )3 90 S gl 8555 Sl
2o Sle adsl bedesdlgiws sgame b 4y el
1) g el ouls &l) yguinST )L 0 00 o i sl 5559
w2l 50 P L e )l 4 (e 50 9,0 45 Ll |
il ((FY) ool olpon S5 oS ialS 5 Sl
el asjle nl Oloys g dpe lp i Olinies

o (s ped Jow 90 slaglis 8,90 50 (S5 jebay 050 0

VAR 310 55 cduw 0 ylouds (ol g Gt 0590

ey 5 S sl sl GlaeST 5T 5 05005 (V) WS dy
S5 glanl (V) Cewl ouls smlie 551 5599,65 olyles ;o E
iy ladzs pl sl ol gulannST o ial ol o gow
50 Lmolwls':_ﬂ 5 o1 laJGsl, ple NO (s o byo
e 00 A cwl ouls B)I55 ax Sl s ls &yg,0 x|
Lol el gmaiaS )l & Do 331 53 @le (0 FoasS 1,5
ol 1y o8 axgy b Slladl jo 00 Cupae g oSl
5 9,0 oduzmy Codle Jdoay cunl (S ol (YY) aoo 6
i)l Slialesl 0908 iz 5 ol Gl 3l bs s
5 3l HeeinS L 0 050 S pae ¢l Jleis! Ml
OgisS )b 0 pbdle yo 0,0 (b Zupae g pleyd A
S lagyls ol il 428 5 paasiie 5 e Baee
Sl S e Sl 5 K5 asligs ol alar
Olye ar el (5559 ¢ (nl 2 ogdle S SaS 350 alS &,
FF) 5 0m drogs 0,3 S8 asliy K sloailie 51 S,
WHoys 2 ilse (Gured Py 99 owin &yl dow 1
oI Lty ko gl a5 sl 4l oyullejd b ons
5 9y pleal Gl el peuiSih ilen W
Ol ol aan £ bl 0l ools (lis aS 0ed so l.mu;;os.o)'T
O s 0 el pl el el (ol 5 (gl
S e Cadle 3,0 09 o0 adlllan 9550 (025 (laog,S
3975 Syl (S)lom 4 Wi Glilas SITAD o a5 ol
objy Jlizl 4y 5,0l (Y0) 0gd oad ploys el Ll wols
WS (5 ko 2igy aloz I Jelse 5 ()l 3l o5
Loy Sl i 5 kel orres 5 oSl
sloadlie 51 (S Olgedr (B9 (FF) el SSbg)os
o ol b ogdoe i8S Sl )3 0,0 Zopae ladslin
s patdin 333 jsboar s nl 58 9,8 2 Ghiys #3b
Sl (e (Byy9 45 wedoe i b Jl ) aalyd
Sazme JSAT ) 95d dletdygys Cosl el

oS & sy 50 (R daze 9 ,8las 5 Su55dg0 508 « Sagill]

O3 (9ot (Sloyo = (Sl lods g (S pele oGS alo


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

%9y 99 O &S Sgdee 0y > g WluST G LS gla

Did saslive (55lo g S| 9l g (ceglas (1 o3

5 SN Sy 0aSiils sbos ) Ken olod 3l aliwy o
2Lk as sleal lem sl olRasls (Sdjsls sastisls
o 1) (S 58 g Sa JleS winged o)l Giegly cnl el
oBiils g s )l cwlils )5 anbll Jol> aslllas oyl
Al oo AVEYENY 0S' L slsal ol pez gl

Olje3 Ll (Ulgz g 29 0)ll i Jle (ool

B, 0925 1x8lie o 5 )lss

g )l (3l lows 930 > 9 LS| G 30 g o1 yod G

Ol g0 eald pwyp e g0 o ol lid Bisd oyl
SN 392y S)logre Dold (el S 90 G BeRS
3 oSS @al jl eolatwl cle a4 Wilgs o glas pae oyl
A0l by a3 g5 90
N
Wl 4 aeo o plis ol s bl aods jsba
o 5 ST S ol Gl el (9misS 5 o

ol iz @l oS 0ad o (FemiSHl hlem j0 050

1-Dorsey ER, Constantinescu R, Thompson JP, Biglan
KM, Holloway RG, Kieburtz K, et al. Tanner CM
2007 Projected Number of People with Parkinson
Disease in the Most Populous Nations, Through
2030.Neurology 2005; 68(5): 384-6.

2-Braak H, Del Tredici K, Braak H, Del Tredici K.
Cortico-Basal ~ Ganglia-Cortical ~ Circuitry  in
Parkinson’s  Disease  Reconsidered.  Experim
Neurology 2008; 212: 226-29.

3-Ahlskog JE. Does Vigorous Exercise have a
Neuroprotective Effect in Parkinson Disease?
Neurology 2011; 77(3): 288-94.

4-Fayyaz M, Jaffery SS, Anwer F, Zil-E-Ali A, Anjum
I. The Effect of Physical Activity in Parkinson's
disease: A Mini-Review. Cureus 2018; 10(7): e2995.

5-Manuel Encinas J, Manganas L. Enikolopov G. Nitric

Oxide and Multiple Sclerosis. Current Neurology and

Neuroscience Reports 2005; 5: 232-8.

VAR 318 5 cdw 0 )losds (pild g Couns 090

6-Brenner TS, Brocke F, Szafer RA, SobelJF, Parkinson
JH, Perez DH, Steinman L. Inhibition of Nitric Oxide
Synthase for Treatment of Xperimental Autoimmune
Encephalomyelitis. J Immunol 1997; 158(6): 294.

7-Al-Jarrah M, Obaidat H, Bataineh Z, Walton L, Al-
Khateeb A. Endurance Exercise Training Protects
against the Upregulation of Nitric Oxide in the
Striatum of MPTP/Probenecid Mouse Model of
Parkinson's disease Neurorehabilitation 2013;
32(1): 141-47.

8-Murray DK, Sacheli MA, Eng JJ, Stoessl AJ. The
Effects of Exercise on Cognition in Parkinson’s
disease: A  Systematic Review. Translational
Neurodegeneration 2014; 3(5): 1-13.

9-Harry GJ, Kraft AD. Neuroinflammationand
Microglia:Considerations and Approaches for
Neurotoxicity Assessment. Expert Opin Drug Metab

Toxicol 2008; 4(10): 1265-77.

O3 (9ot (Sloyo = (bl lous g (S pele oGS aloeo


https://content.iospress.com/search?q=author%3A%28%22Al-Jarrah,%20Muhammed%22%29
https://content.iospress.com/search?q=author%3A%28%22Obaidat,%20Heyam%22%29
https://content.iospress.com/search?q=author%3A%28%22Bataineh,%20Ziad%22%29
https://content.iospress.com/search?q=author%3A%28%22Walton,%20Lori%22%29
https://content.iospress.com/search?q=author%3A%28%22Al-Khateeb,%20Ahed%22%29
https://content.iospress.com/search?q=author%3A%28%22Al-Khateeb,%20Ahed%22%29
https://content.iospress.com/journals/neurorehabilitation
http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

OleR g (58] o oz -

10-Juri  MC, Rodriguez O, Obese JA. The
Pathophysiological Basis of Sensory Disturbances in
Parkinson's Disease. J NeurolSci 2010; 289(1-2): 60-
5.

11-Obeso JA, Marin C, Rodriguez O, Blesa J, Benitez
BT, Mena JS, et al. The Basal Ganglia inParkinson's
Disease: Current Concepts and Unexplained
Observations. Ann Neurol 2008; 64 Suppl 2: S30-46.

12-Defazio G, Gigante A, Mancino P, Tinazzi M. The
Epidemiology of Pain in Parkinson's Disease. J
Neural Transm(Vienna) 2013; 120(4): 583-6.

13-Fil A, Cano-de-la-Cuerda R, Munoz-Hellin E, Vela
L, Ramiro-Gonzalez M, Fernandez-de-Las-Penas C.
Pain in Parkinson Disease: A Review of the
Literature. Parkinsonism Relat Disord 2013; 19(3):
285-94.

14-Hong JH, Kim MJ, Park MR, Kwag OG, Lee IS,
Byun BH, et al. Effects of Vitamin E on Oxidative
Stress and Membrane Fluidity in Brain of
Streptozotocin-Induced Diabetic Rats. Clin Chim
Acta 2014; 340(1-2): 107-15

15-Radak Z, KumagaiSh, Taylor AW, Naito H, Goto S.
Effects of Exercise on Brain Function: Role of
Freeradicals. Appl Physiol Nutr Metab 2007. 32(5):
942-6.

16-Singh A, Naidu PS, Kulkarni SK. FK506 as
Effective Adjunct to L-Dopa in Reserpine-Induced
Catalepsy in Rats. Indian J Exp Biol 2003; 41(11):
1264-8.

17-Hubrecht R, Kirkwood J. UFAW Handbook on the
Care and Management of Laboratory and Other
Research Animals. 8th Ed. John Wiley & Sons; 2010:
276-310.

VAR 310 55 cduw 0 ylouds ¢ poiclid g Gt 0590

18-Mallet PE, Beninger RJ, Flesher SN, Jhamandas K,
Boegman RJ. Nucleus Basalis Lesions: Implication
of Basoamygdaloid Cholinergic Pathways in
Memory. Brain Res Bull 1995; 36(1): 51-6.

19-Fujita M, Nishino H, Kumazaki M, Shimada
S, Tohyama M, Nishimura T. Expression of
Dopamine Transporter Mrna and its Binding Site in
Fetal Nigral Cells Transplanted into the Striatumof
6-OHDA Lesioned Rat. Mol Brain Res 1996; 39(1-
2): 127-36.

20-Brooks GA, White TP. Determination of Metabolic
and Heart Rate Responses of Rats in Treadmill
Exercise. J Appl Physiol 1978; 45(6): 1009-15.

21-Ghadrdoost B,Vafaei AA, Rashidy-Pour A,
Hajisoltani R, Bandegi AR, Motamedi F, et al.
Protective Effects of Saffron Extract and its Active
Constituent Crocin against Oxidative Stress and
Spatial Learning and Memory Deficits Induced by
Chronic Stress in Rats. Eur J Pharmacol 2011;
667(1): 222-9.

22-Wei XIG, Charles A, Smith J, Ure G, Feng F, Huang
D, et al. Altered Immune Responses in Mice Lacking
Inducible Nitric Oxide Synthase. Nature 1995;
375(6530): 408-11.

23-Hamilton F, Rochester L, Paul L, Rafferty D,
O'Leary CP, Evans JJ. Walking and Talkingan
Investigation of Cognitive-Motor Dual Tasking in
Multiple Sclerosis. Mult Scler 2009; 15(10): 1215-27.

24-Sicotte N, Kern K, Giesser B, Arshanapalli A,
Schultz A, Montag M, et al. Regional Hippocampal
Atrophy in Multiple Sclerosis. Brain 2008; 131(4):
1134-41.

O3 (9o dugly Sloyd = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

25-Mattson MP. Neuroprotective Signaling and the
Aging Brain: Take away my Food and Let me Run.
Brain Res 2000; 886(1-2): 47-53.

26-Hooshmandi Z, Nikseresht A, Koushkie Jahromi M,
Ashjazade N, Salesi M. The Effect of Eight Weeks
Aerobic Exercise Training on Nitric Oxide Level,
Disability Status, and VO2 max in Women with
Relapsing Remitting Multiple Sclerosis. Ebnesina
2015; 17(2): 19-27. [Persian]

27-Zaros PR, Pires CE, Bacci M Jr, Moraes C, Zanesco
A. Effect of 6-Months of Physical Exercise on the
Nitrate/Nitrite Levels in Hypertensive
Postmenopausal Women. BMC Women's Health
2009; 9: 17.

28-White LJ, Castellano V. Exercise and Brain
Health--Implications for Multiple Sclerosis: Part I1-
-Immune Factors and Stress Hormones. Sports Med
2008; 38(3): 179-86.

29-Rozenfeld C, Martinez R, Seabra S, Sant'anna C,
Goncalves JG, Bozza M, et al. Toxoplasma Gondii
Prevents Neuron Degeneration by Interferon-
Gamma-Activated Microglia in a Mechanism
Involving Inhibition of Inducible Nitric Oxide
Synthase and Transforming Growth Factor-Betal
Production by Infected Microglia. Am J Pathol 2005;
167(4): 1021-31.

30-Gielen S, Adams V, Mobius-Winkler S, Linke A,
Erbs S, Yu J, et al. Anti-Inflammatory Effects of
Exercise Training in the Skeletal Muscle of Patients
with Chronic Heart Failure. J Am Coll Cardio 2003;
42(5): 861-68.

31-Golzari Z, Shabkhiz F, Soudi S, Kordi MR, Hashemi

SM. Combined Exercise Training Reduces IFN-

VAR 3185 cdw o0 )louds (pild g Couns 090

OgaS 3l Ohlowr 050 > 9 M buST G 8 2 (2 p03 6
Gamma and IL-17 Levels in the Plasma and the
Supernatant of Peripheral Blood Mononuclear Cells
in  Women with  Multiple  Sclerosis. Int
Immunopharmacol 2010; 11: 1415-19.

32-White LJ, Castellano V. Exercise and Brain Health--
Implications for Multiple Sclerosis: Part 1--Neuronal
Growth Factors. Sports Med 2008; 38(2): 91-100.

33-Miller E, Mrowicka M, Malinowska K, Zolynski K,
Kedziora J. Effects of the Whole-Body Cryotherapy
on a total Antioxidative Status and Activities of some
Antioxidative Enzymes in Blood of Patients with
Multiple Sclerosis-Preliminary Study. J Med Invest
2010; 57(1-2): 168-73.

34-Broen MPG, Braaksma MM, Patijn J. Weber WEJ
2012 Prevalence of Pain in Parkinson’s Disease:
aSystematic Review using the Modified QUADAS
Tool. Mov Disord 2012; 27: 480-84.

35-Del Sorbo F, Albanese A. Clinical Management of
Pain and Fatigue in Parkinson's Disease.
Parkinsonism Relat Disord 2012; 18 Suppl 1: S233-36.

36-Ford B. Pain in Parkinson ’s disease. Clinical
Neuroscience 1998; 5(2): 63-72.

37-Petzinger GM, Fisher BE, McEwen S, Beeler JA,
Walsh JP, Jakowec MW. Exercise-Enhanced
Neuroplasticity Targeting Motor and Cognitive
Circuitry in Parkinson’s disease. Lancet Neurol
2013; 12(7): 716-26.

38-Stephens B, Mueller AJ, Shering AF, Hood SH,
Taggart P, Arbuthnott GW, Bell JE, Kilford L,
Kingsbury AE, Daniel SE, Ingham CA. Evidence of a
Breakdown of Corticostriatal Connections in
Parkinson’s Disease. Neuroscience 2005; 132(3):

741-54.

O3 (Bgio dugels (Sloyod = (Sl lous g (S pele oSS aloo


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 ]

OleR g (58] o oz -

39-Toy WA, Petzinger GM, Leyshon BJ, Akopian GK,

Walsh JP, Hoffman MV, et al. Treadmill Exercise
Reverses Dendritic Spine Loss in Direct and Indirect
Striatal Medium Spiny Neurons in the 1-Methyl-4-
Phenyl-1,2,3,6-Tetrahydropyridine (MPTP) Mouse
Model of Parkinson’s Disease. Neurobiol Dis 2014;
63: 201-9.

40-Sehm B, Taubert M, Conde V, Weise D, Classen J,

Dukart J, et al. Structural Brain Plasticity in

Parkinson’s Disease Induced by Balance Training.

Neurobiol Aging 2014; 35(1): 232-9.

VAR 310 55 cduw 0 ylouds ¢ poiclid g Gt 0590

41-Allen NE, Moloney N, Van Vliet V, Canning CG.

The Rationale for Exercise in the Management of
Pain in Parkinson’s disease. J Parkinson's Disease

2015; 5(2): 229-39

42-Winter Y, von Campenhausen S, Arend M, Longo

K, Boetzel K, Eggert K, et al. Health-Related
Quality of Life and its Determinants in Parkinson’s
disease: Results of an Italian Cohort Study
Parkinsonism. Parkinsonism & Related Disorders

2011; 17(4): 265-69.

O3 (9o dugly Sloyd = (Sl lods g (S pale oGS alo


http://dx.doi.org/10.18502/ssu.v28i3.3747
https://jssu.ssu.ac.ir/article-1-5069-en.html

[ Downloaded from jssu.ssu.ac.ir on 2026-04-26 |

[ DOI: 10.18502/ssu.v28i3.3747 |

Journal of Shahid Sadoughi University of Medical Sciences Received: 2 Dec 2019

Vol 28| NO 3 | June 2020 Accepted: 8 Feb 2020

Comparison of Nitric Oxide Changes in Hippocampal Tissue and Pain
Sensation in Male Rats Parkinson's Model Following 6 Weeks of
Continuous and Intermittent Training

Saeid Moradi*', Abdol Hamid Habibi?, Mohammad Reza Tabande?, Saeid Shakerian*

Introduction: Despite the beneficial roles of nitric oxide, its excessive synthesis causes neurodegenerative
diseases. Therefore, the aim of the present study was to compare the nitric oxide changes in the hippocampal
tissue and the pain sensation of male Parkinson's rats after 6 weeks of continuous and interval training.
Methods: In this experimental study, 24 Wistar male rats were used. Rats were treated with Parkinson's
using reserpine, and then divided into four groups (n=6). Aerobic exercise was performed for 6 weeks and 5
sessions per week. The duration of training increased from the first to the sixth week, it increased from 15
minutes on the first day to 40 minutes in the sixth week. The interval group performed the specified duration
of the exercise twice in the first week, four times in the second to fourth weeks, and six times in the fifth to
sixth weeks. At the end of 6 weeks, pain sensation was measured using formalin test and then rats were
sacrificed. The tissue of the hippocampus was separated, and nitric oxide was measured using the ELISA
method and special kits. The results were analyzed using one-way analysis of variance and LSD follow-up.
Results:The results showed that Parkinson's disease increased nitric oxide levels (p <0.05). Continuous and
interval aerobic exercise reduced nitric oxide (p <0.05). There was no significant difference between the two
training groups (p <0.68). In addition, Parkinson's control group showed a significant increase in pain
compared to the control group (p <0.01). Two types of exercise reduced pain (p <0.05), but there was no
significant difference between the two groups (p<0.23).

Conclusion:According to the findings of this study, continuous and periodic aerobic exercise reduced nitric
oxide levels and pain in the rats of the Parkinson's model.

Keywords:Parkinson's, Nitric Oxide, Continuous Training, Interval Training, Pain.
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