[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

AV 525l (€3 alie) \ 0 Lo AD Sa —yiregS

o5 31 ol J5 (1 50 0 bas b of yoi 5 LS (9 g0 (B> it
S g0 Talasio mus> 3w g 3k (33 59 39 9 woligd Thw 3 (I
g’ 5l
(Ph.D)" elonl (reom ool (M.SC)' T dams ¢ (PH.D)" pokis 0303 b ST (PL.D)" (gtamn B 5L
s sl i 05 S (oo ple 5 b o o dSils oy oijle o Ko - )

‘;J_y'L? ‘;Jj./_,./jd °}J{/“;“L‘“WJ oAl xu/J.«UJLa olLails =¥

ol g bjf{/{ s 0SS o), 5 Lo JLils -1

oé._QS%

15 JS 3l olS S o las O a9 4190 E 52 (w0 08 4B IY oy GWR9R (p] Sy2! 5 Sus i Bus g Al
Oy (FgmS Hb B ige balaso muns S g joud (9 3935 9 ol 90 T ok

O =3 0955 W50l sl 0yl B pucno b (3 pod 9 (FguuinSyly J pS il 09,5 A 4y L Jig0 il gy 9 Slge
a1y oylas b dw adn 2 oy poi 0590 Job j0 9 Wid,T oy w0 4lg0 2 (59 4k 00190 o 4 o 5las O e b
=5 9y0e—F Jodxo 3,5 b b hgo hlaso s cu y55 050,85 b0 Yoo MOIKY im0 4 9 (Slho &g
2393 9 ool 90 o (B )F O ygmo ko (s SIS A S Uiy il & ygu0 43 (B-OHDA) (poly 90
A0 )5 (g S0l 3l g,y b lalasko mans 3 g o

335§ o5 ol (g )b S 9o 3O (polygd WAL I ldiws p yob 4 ojlas 9 (5 LSl b)) (aiSl
(P=+/ADF) 0)54 ,__g)bbao gl o,lac b oS eg,f 30 PhensS g 0w R (_da.w Lol (P=+/4++Y)

oS IS o lac 9 6 B! ()9 iy poi 3 oolaiwl b yloyo g 45 10 Lid g3y (] Aoris (g S dzxacis
G g 99— o0 6-OHDA I —ob o )55 plp j0 SO paolige saygy cdidlro ol o (5 55
18 CygmaS 5l (5 Lo il o bl

a0l 90 ¢ DS g o (3359 3 (yoly 90 (oS g yd—F ( Sloyd (W59 (15 S 3l i guadS slrojly
g 5l (5 lows clakaseo

S S el 2 )

pU s loole saSps 5 ad s (58, o 51 51 2 ol Slsls ol asl e sl 3l )y e 5 Sls, sla,les

LT 25 (VS e olesply) el O3l Solan Nsd o s S Olen ol Sl

4 a5l A G Gl e S (ras by omlso el spmy iy el o S S 5o Is] e 4
Email: ziafalm@yahoo.com SANVY=OFFYY-Y ol ANNNNYVEYY il oot sty o %

A\ VWAY/N/YE i a s ol \YAV/A/Y il )l


https://koomeshjournal.semums.ac.ir/article-1-1907-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

\Y’%YJ;L t(fc\@\&) \ a)w ‘\OJJ\:-

s

e IS lags 5 sl eadaed] el ss slacd sl
e e ﬁ.)—ﬂ L g sl 0555 52 omeliss [V Y] dizes
g e Ay 25 geelenST ) b SI L A Sla S
e A aeeS) pl e 51 Ay & el 93 ] silie
4S5 5 5 (DOPAC) sl Sl Juid S50 A 55
S 0505 §amlaenSl 51 [N\Y] 552 #(H202) (55,0
DS e a5 o sSemalie 5 0300 Sy omalied
om0 ed i r\—<1-° BERRE AW IS TP W NI S
Lol se has JeSoou cLI), 4 wly e
5 Sl b sl &S s Jb Sl L S S5 ,0
ol e sre Y] s 28Ty o)l Jobe slad 5805
il e Al sazsplal o] Coa a5 adsins
JUs 4 s ol Sl Lplaasl 4 o] 55 p S
Bz saziplal 3T Oz sladd 5 Lo s ol
sob e bdde 4 5 el clae (bplanst 51 b
O 5macnSol Solant 53 A0S e Ll Jv\-‘ Cod G
sl e 53 A8 sasip Ll S G sl chle
ol a5 (MDA) sl oo o ylle & o 5o asl zalS
slaglanasl st V0] ab o L 53 ol ded & samrldenS]
Sl Wl e 5 0390 s 53 9345 (ka5 b
A 3 53 V] dimt sala il ¢ i SHL (s
455 s gbias s oSl G boliS) s
S aols Gl (VYAB) ollSas 5 55 ool ol
03 ol > Bl SUT i S land] 5
oslias 4 1l olas (WWAR) ol 5 ¥ [\WV] 5l
Sl i 5o oSk ol 35 el Ka)5 @.T
AS ol saci osls QLS stmer [VA] 350 5 ) o
- I W A U G RV - U YOS
RV e B VS S RCH L S PR S\ HP 3 VR
D] 250 o5 |,
JS5 S 8 AU g 0 s slas 36 5,5 3 eS8
REW M;J Oo5o siBo 5 0 pnS,t ol oo (15
Cr~ J§ o g5 4 (Bate )‘°J§ obls 55 = Jﬁfj\ oS

Yy

Sl e Jols el aoly ol JUil > 5 pn dadaine o U
3 omeluss eaiSpi 5 gl o W& 53 o
o O 08 28 S ple i Kpsn om 3 Sle e
o el on S 58 s Il l s S e it s
S el 93 e Kipd o 9SO L (e el 552
sbesis Jas sanploile 5o gage (28 JUL 2l 5 K
S N e ) (83 S e A s glenels
S [Y] -Uﬁl;* Ssms a4 oaeS,l Solan o 1) Lol
WS L S5 ebs gy ) pree 0ol S0t
O e e I -t W
b Jlaest a [¥] 008 00 w5 (0elisy 5 Jlops slaarea)
Gl 5Ol olam 53 el 350 sl Joms o 5 i
S e sl I8 s elss sbdshe of Jlis 4 48
sl 5 s b e 5l Jelse [O] wsi e Jsle
e B ol 2e Lol 5T asle acb
o3 bl a8 el sad ooy olis ol clble 53 s
Ot oered 1 sz G S pas 5 gslen o
[T 300s sy Bl S0 pae s slaze,; sl
e S il el g Sl a3 a8 el s eols plas
G V] 33,8 e Sl 51 b ] Blis s sl
5 =0 5 0 Jlasl ae cblis LT Wiy
2 Sy iass Jelse Yl e ol 5550
3 U008 [A] Sl 2355 Ade BEI Sl slSe
aile 5o eat| sl s g S PSSO [P
ams S, g Jdes el Ji-‘.') 3 O3Sl
e e . el 2550 e [4]
—ol e e 53 K5l 00 e Jlisl 5 4S8
S3ls (205 At eals Las [V ] deoa s | Jalaka
ol 53 [NV ] o5 e oLl s 53 meliss s sl s,
dos 5 suiSe Sl S5 5L slaesSa 5l ol
@ dialy 28 o el sb s 05 el g Slags
oy plss cal o S 555 4 1) (o) ax 55 om0

9 Cﬁ“\—.&)" )'\ B J\._aa v,._...S | L;Lam’; S el sl


https://koomeshjournal.semums.ac.ir/article-1-1907-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

U‘J&“h 9 (S C)}\B ;L.a

e IS oslae bolyn (o lasl o blis 3

50 & o L b il Cg (U satin) i S
ool oly S claanss ;o ige o F ooy S
L FO cmsb) ol S sl an o YF L Y gl b s
el VY 5 plesy, celllNY Lyl o 55 5 00,000
s Sl 5 i es0 b oo aas 5188 KL
s 551w siews () 5 oS0 el glde
G b 35 3Ll oo a5 ol 5l 3 Lo
=53 J S pae il 0ls 1B s 5305y ok
L gssmasl Glio 53 cigie sbal el JSm el
NS s 5 Beios 3l Bl 5 ol T o5 S s
5 oS el ol il LS s 3]
g ol adlas ey s game

Lo a Jlasl 5l e Sl . ed 4l
oo s oy 5 mm Lo b plisl 5 o8 L]
e ) (e J s o9 S aw 4y dalar H5b 4y s 8 C~
RSN S EU P S GIVE D PVER S A =
R el (o F) AL (Gl o 5 MRS 0
s 5 amid VY e 4y 90l O po 4 op et iy S
o) a8 58 50 e £ e &S o s
sad b cdls ol &S aslo 5 4 e s
IS Sl 5T sylas a8 e a1y Sased] p by
Oy an [YY]Y e mgkg ol 4 o215 JS51 6l
05,5 a5 oS n s LU Y a5 o
A G F ol 51

o s ol gl Sl sl
P SN e, Ll ise ) SUig sl
It o5 L b tge bt o o 35 0 ool
=Sb g gl &) 50 4 (6-OHDA) (sl 55 oS5 08—
ooty bl Sl eslizal b s 8 )50 e ol S5 4
L —SU sl s r\-’.v" @l el O 58
(V/0) oS 5 (1 oils) (/0 ilim l8) Szt
Sl s a0 50 55 S YO e [YF] i 2t
=S TV LK =l Joe L [YO] as solizul e a

Yy

o S S el B g oSl
5 K ey 2l G A el e gl
slacd b Sss OlS s Y] el Js3 ols 5
bl el (a8 bl o5 4 oS s (a5l
s e 5l ot e s ialS ol
ol s OS5 LS s S5 OS5 s
o) 55 il 5 8 Gl ST ol sl oS
s Bl 5 s, 53 s [V ] 25 00 oS
0tk olan 5 S Lt 2 Daa Y 5b (o)l
o 2l s s 3l B b N sy sy
oo Fm oo ol e lama\ Y o0 S s
13 IS5 U8 ISl o slae O paa L o
5ol e 55 52 50 K5 tebgn syl sl
e 5 e 50 0smiSol ol 5 S i

..\)..1

o9, 9 Slgo

1Y J§ ‘GoF 9 &L.f $rSolas gsuT@-? 0970
25 a8 sl mem bl GBI bl 51 15 LS50S
LS J—f g;\g\”w-*—..& olas 4¢ ¢l ~J~3.>J§ Sas b
5ol bodia L1y olS g 5l o SN0 Sl 15 S5
St Lol e ml e 5 (A/Y ) Cos 4 J 5L
Joe S ol Scin SSw el YF e 4 b e
53 . S 15 aiss 3 e YYO s > &,u8 LKSS500
S 51 LL 55 e 5 Llodite i 42 5L b il sy s e
S)lyeaalo Jaome ai oy Hae ¥oojlas cuily Slo
saiS s oL Sy S Ay s i )L
A5 8 S 0¥ s e (Rotary evaporator) ol >
celw £ ous an ol S sl am o Feglos 5o Jes )
[YY] e 5 ol

S G VY ol g e ol
Jal sy gzl 5550 51 ((slasin 033159) lis s 515 AL
Soe 4 o ll e 4 JWsl 5l ey Sllpem 0 ag


https://koomeshjournal.semums.ac.ir/article-1-1907-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

WAY 5L d(F b)) bt N Ouls

oS

olas) oS5 09,8 S o0s s CJw Ll

Sl sm a8 (el Olas ] op es plajen 558 G e

ceili bline Sl GamtSHL J S 0y S L ws o el
AP=+/A0F) (Y )

}JW‘SJL’JJ“S‘A’\",“}J;))‘L‘L’.“V‘" w\.:).!;_;‘fx\g}.g»&

AJWJIAA\.JADAAL'){JA.}'»};

J =8 Lsu°3Jj 3 3NS5 59 s C;L—w YJS_“

a)w&ﬁgh‘ﬁu'ﬁajﬁj@wj\i

ol s sk Sl mlBl syl ol sl

Al o )las G a5 bl oo S5 05 8
o5 5l ALS o )las O ae 5 oles ] e A e
‘J—<e.= Sl 4y uS SS S S5l g0 sy 5
» Bl sl s 85 8 sslae 5 olasl
ol i Al s )l G setSHL ol il
CL_.,, oolas O a5 ol o a8 ob L
o) Jds 55, e oS el SA NS5 08 00598
534S0l el g (Sosua-f Sl e ilSe e
By NS SRR SN P pe.jT 51 s &é"»ﬁﬂ oSy J e

A_l..:-JA BL) wb}) WSJ)M_? j\ M\SA w\ JsjA

Y¥

L o ©b 8 5,5 La2ge dazan 31 S0l
~F Jyome s Koo 2 s han K 5l eolin
Uy S SPUI| ) (IR VRS ST | WO VISCNON VPR SV SR W
S S Gl madee A B 3 G L Sl e
Col aids V Soe 4 e 9 A ealazal JUKS ) @La oA
G205 =) s G i il A S
S 7 G5 b aS g b se cnl 456 5 (6-OHDA)
L 2 oo 5l st SOl e ol
a2 esliad el VY 5 FALYY b

ol el S 5 L se il gl il
P e SN -T IR AR A
C)JJJC)B'}J.’;"&QQ;L'\?}LPM@&E“%\{
Cidise slcand e 5l bl s dazan 4851 o)
a5l ey 23 S )3 @.L‘ <l e 7)55 9 Al ae
am A s sles o o saie Sy o oL as
Cble e G 8l 5 55 man ) am iz (haS
CmeS Ay ay Loy 28 DeSo508 50,8 5 cmelyso
A 6 Se5lul el Glory 8 e a8 2]

R s A GEa g ol o xS.)L"’T slis,
533V 31 S 5 o s S o 25me S5l
a2 eslizal (One-Way ANOVA) 4 b, by 50
P</+0 )l s o 53 LSD i o3 RE
5 dm o amen i ol (25 S e sl s 0 )
el V4 455 SPSS 1l 3 alons 4 )Ll o Jilos

cla a8 s pasie Ll Mo 5 a4 ol
s olesed 538 B ransjlas &) (oS5 0s 8 eiliso
I8 05,8 L ot el Sl a5 (s (o)l
O\ J8s) ey s pm s Jhlme Ol gyutS,L
AP=+/+2V)


https://koomeshjournal.semums.ac.ir/article-1-1907-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

U‘J&“h 9 (S C)}\B ;L.a

e IS oslae bolyn (o lasl o blis 3

il ohes ot on e die I il
slaps = cwslie Gl cel SlE Codsime rinen
s 58058 95,5 e e sl s 55 el s
G gmas blis 2 i 4 GDNF Ly ol Sae
(YN oS 5 (SO acms Gl 5115 5ol mely s
MPTP -l Jis & 15 ol S5 655 oot i VA Ll
et Lagl s S s 2 Gtk Slagapesl 5o
il syl cel ralinal oe SV b Oy s a5 K S
PRSP W oS 5 b ol ol aS e 5 S
5 Sl [N ] i e 6008 st anb 3 S Jas sl
S0 ot lazin Slgm S Gt YY) oS
6- G5 Ak pdy a2l o s Jilie 5o o Sl
O3 aallas 5,5 1, b o ), Caw 4 OHDA
S5 3 a3 e S8l e sl B sl
D3 Jladie 53 85 Gt Caeslie iz ed aizils &l gl
T N B JB) W PR
O [ A PO SURCICIRE | | WP N A W
iS5 (GDNF BDNF) e 5 e slon, 556
(Y- 9) oS 5 Julaa [FY] azsls s 55550
S8 s melyss pla (28l 51 GDNF &8 wisls ol
G5l Ll a1y a5 des s ) gl a8 s
A S Ol (2aLS 5 130555 plaSl 5l ) )
olas s Langy sbasl .ol cows L2lus] o sl
EJ VNPT JER I AR S WS C T
S wile Cd °‘Jr’° SoaS e 2t b &S g,y )
ot Sl e Go 5 e S ke sl
cd bl 8l L e slag S o el
LY ] e ohyon p2alus] Jolge 2alS 5 laes)
GladlSosl, ad s b bl ol Koo gom )
2 e s i e Ciniss | e GloeeS] 51 bt o151
33T L dasly [YF] din o ol o o3 SIS
Glanssss 53 ol d plie ST - pslis 55 by

)\ u_s_"'“\" w_wT Jaj._.w‘_s_.a .A_J); cur@&)ﬂ\a)é

Yo

NS 5 Sol 9o p‘..,'j 5 a3 ) omelinn 4 Loadl Juas
S e oarlss a5l a8 e S it
o-’-’J—f@ Sl 5 5eiSHL olan Jde i 5 a5 AS
J21 G5 ) 0L Jas sl (6l s cpl o
2 bl 4 s S 0 pame 55 0 85 S YO luie i
el G b ) cmliss S ol soliad 2
PN r;ﬁ'\e.,-‘&w‘ S5 el s sLALL 551y el gy ]

5 e JeSoa Jol, 5 50 S W5 L

Cmd LYV P ] 55 o o5 cn) A o se 0]
J0 oy Jlos 4 K5 el s, a8l b,
alie el Sy um—F o, 85 S VY/0 JUL il
e Cj 5 &Sl gLl 5o 4 5utSHL ool adsl Sl e
el 4 Il JUL il S e 5l s LG
0 Sl a5y 55 Joe al Shsal s 4y s
b oy o e S B b S [YA] el s B
9B e Gl 3l ke 55 15 s @‘M@JT e
o 3 48 Sl 8 lanoas 8 ealS Wy cely
6\-‘”@-’ij 23 Wi sl '-’-’Jfg“ ol E S e
e > S5 el s slas 5 ol oy el Sl
b ol eliss e b cal 51 20 e el
5o alS e el b5 815 S5 o o2
OS5 smge [T4] 338 0 05tk olew slaales
el ol 1 1 ol e 31 glaallae 5 (Y- - 9)
oo Ll aals 5,5 s 355 st sl S 5
2 0ol o (alS (S J S s P 5 el
5 ol e (Sl te Cand 5o S s508 8 Ol e
b b sl s 4 b emeliss slags 5 S e malS
S 5 s i 1] 2008 IS Sl 51
5 eadlas a5 ws S sanlae JUuS 5 s ige 5o (Y4 )
S S i sl e (S S 3 el gn 28
9 K, padl i 231l s\
ial Sl s 5 5555555 S e slaena VSIS

e PR RS TR PR PURS P


https://koomeshjournal.semums.ac.ir/article-1-1907-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

WWAY 5L (P o) ) ol N OW

s

sprs Loy odshalocay il s 48 Johuiisns o5
=15 S5l I8 sl G e a8 e Uibgie |y ] e
SV P 3 S RCH JE S W FCPT
S s il sus sl by g skl ) s a5 labisls
cdld SauSi i ga8 e b Lo, las oyl a8
slaas S mSly 5o gy S5l ol s Sesl;
OS5 5 2 S5 [FO] WS o 6 S Lty 0 5eS1 Jlab
e i s 215 S5l elS o jlas 1S ol (Y01 1)
5 aS el il 1 shls sl s a5l s
O S5 IS 0o 5 ol as b S Gk
S e S1OL ol gl eyl 00 [FF] 58
Aoy Blo Guup Soso 4 Cug dw atid ) palis
Ay S &S, 15 JS}\ a\.,.fk}fa)\.a.c(m VY S
S8l sl ol s ls JS5) ans b s g 355
9 5 ol Coaslin gl e il (g 5608
Jame 51 5o eadolonl el 2 5 S5 0
b8 B ep 3050 el nd (e Saoae=F SpmtS)L
J.? sylas G e S0l i Jiagn o) slaasl
Sde o ol 35, sl = L °\)r” =5 J:«;j\ oS
3 2l el 9 2alS oy w18 Gn ST Gl auia N Y
Ll o s el S0 f e O
J&—fj 1 oSOl ol 2ol 5ms 45) L‘“@-’;—‘)T
= G SN olse 4 Nlg e cpl a5 aslpe (S5l e
a0 5 S ol b ablis ol Mﬁps 9 @.})‘3

2D g
usl.)).ﬂ’ .'...

3 5 omelss palia oS3l &5 iy, S5 sl

28 Sas aals sage 1y Sy am

\id

Lady )3l oo o ol e 4l -"jT IS,
B A} IS R R KW NP P
wals cote B 6 enSHl lan (S Sbs,las
St ALE )lae SIyo5 G as s ol
sogb iS5 ol v Joln o e By el
[¥F] 20t 0 GominSol St 50 53 (65 S Jas OV
aen S ool Lishy SS65 08 65, oS Koo slaalllas o
SN zalS el oS pl S o lae &S wi abie
S5 F L aasslon] slacan] 3l 26 ),
Shils 15 J=S51 olS I8 oslae [PV] 5580 cmeliso
ol 1y oYU Slans] sl el &S el il olie
a5 ) aS s il ety ol gl 51 Sy aias
O 9 AS e k.;j‘f)l"" W b g alewy 4 Jlab o581
woe [FANA] ol ad Jw slae ool so e
Sl ol Hlads lols s J—.Sj‘ J—f E) jﬂ
adal; ool ol [ ] aen KI5 5 gad 5500
slas,lae 55 SJgs 5 ad o OS5 lade coze
| 3 el sl 5 a8l 51 cad b L alS
o S5 (VAAD) o 5 olS [FY] il S asls
Shs Sypo 4 B aliys &35, G e a5 disls ple
Q0/U/KG) 4l Ly i 555 S L olis S oo 4
ol slacd b 5 cmelss plow iz 2alS ) Wls
[FY] S 8 s 2530, 2l 42 3 (DOPAC, HVA)
4S Koy a4 (VA4Y) LS 5 sy
2 15 6-0HDA _an JUT 0 S5 E cpalinsy U ployo i
A5 53 35 50 (SOD) 5L sn s> Al s s w51 0o
5 LSLL [FY] aons e 2alS SaVUole ats 5 6 o
LS 5wl oslas a5 el (Y4 A) oL, an
ol 5 O5 Y s cnls cladas a1, s S5
Sl as coole a8 s Salgiiy 5 wose 2018
5 ¥ 5SS ol sl Az o oS ) S ol
IS oslas G [FF] 555 s dWINO oS o 5

Il slaas S )il w5 bay 215 JS51elS


https://koomeshjournal.semums.ac.ir/article-1-1907-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

U‘J&“h 9 (S C)ks ;L,a

e IS oslae bolyn (o lasl o blis 3

[23] Esmaeili AH, Khavari-Nejad RA, Hajizadehmoghaddam
A, Chaichi M, Ebrahimzadeh M. Effects of eriobotrya japonica
(Lindl.) flower extracts on mercuric chloride-induced
hepatotoxicity in rats. Chin Sci Bull 2012; 57: 3891-3897.

[24] Rodriguez M, Abdala P, Barroso-Chinea P, Obeso J,
Gonzalez-Hernandez T. Motor behaviorar change after
intracerebrovenricular injection of 6-hydroxydopamine in the rat:
an animal model of Parkinson’s disease. Behav Brain Res 2001;
122: 79-92.

[25] Shachar DB, Kahana N, Kampel V, Warshawsky A,
Youdim MB. Neuroprotection by novel brain permeable iron
chelator, VK-28 against 6-hydroxydopamine lesion in rats.
Neuropharmacology 2004; 46: 254-263.

[26] Gerlach M, Riederer P. Animals model of parkinson’s
disease: an empirical comparison with the phenomenology of the
disease in man. J Neural Transm 1996; 103: 987-1041.

[27] Kaakkola S, Tervainen H. Animal models of
Parkinsonism. Pharmaco Toxico 1990; 67: 95-100.

[28] Sauer H, Oertel WH. Progressive degeneration of
nigrostriatal dopamine neurons following intrastriatal terminal
lesions with 6-hydroxydopamine: a combined retrograde tracing
and immunocytochemical study in the rat. Neurocience 1994; 59:
401-415.

[29] Chen H, Zhang SM, Schwarzschild MA, Hernan MA,
Ascherio A. Physical activity and the risk of parkinson’s disease.
Neurology 2005; 64: 664-669.

[30] Mabandla MV, Kellaway LA, Daniels WM, Russell VA.
Effect of exercise on dopamine neuron survival in prenatally
stressed rats. Metab Brain Dis 2009; 24: 525-239.

[31] Patki G, Lau YS. Impact of exercise on mitochondrial
transcription factor expression and damage in the striatum of a
chronic mouse model of Parkinson’s disease. Neurosci Lett 2011;
505:268-272.

[32] Tajiri N, Yasuhara T, Shingo T, Kondo A, Yuan W,
Kadota T, et al. Exercise exerts neuroprotective effects on
Parkinson's disease model of rats. Brain Res 2010; 15: 200-207.

[33] Zigmond MJ, Cameron JL, Leak RK, Mirnics K, Russell
VA, Smeyne RJ, Smith AD. Triggering endogenous
neuroprotective processes through exercise in models of dopamine
deficiency. Parkinsonism Relat Disord 2009; 15: 42-45.

[34] Shukitt-Hale B, Carey A, Simon L, Mark DA, Joseph JA.
Effects of concord grape juice on cognitive and motor deficits in
aging nutrition. Nutrition 2006; 22: 295-302.

[35] Vtassery GT. Vitamin E and other endogenous
antioxidants in the central nervous system. Geriatrics 1998; 53:
525-527.

[36] Van Kampe J, Robertson H, Hagg T, Drobitch R.
Neuroprotective actions of the ginseng extract G115 in two rodent
models of Parkinson's disease. Exp Neurol 2003; 184: 521-529.

[37] Kim MS, Lee JI, Lee WY, Kim SE. Neuroprotective
effect of ginkgobiloba extract in a rat model of Parkinson's disease.
Phytother Res 2004; 18: 663-666.

[38] Nishioka Y, Yoshioka S, Kusunose M, Cui T, Hamada A,
Ono M, et al. Effects of extract derived from Eriobotrya japonica
on liver function improvement in rats. Biol Pharm Bull 2002; 25:
1053-1057.

[39] Zhou C, Chen K, Sun C, Chen Q, Zhang W, Li X.
Determination of oleanolic acid, ursolic acid, and amygdalin in the
flower of Eriobotrya japonica Lindl. by HPLC. Biomed
Chromatogr 2007; 21: 755-761.

[40] Ding CK, Chachin K, Ueda Y, Imahori Y, Wang CY.
Metabolism of phenolic compounds during loquat fruit
development. J Agric Food Chem 2001; 49: 2883-2888.

[41] Luximon-Ramma A, Bahorun T, Soobrattee M, Aruoma
OI. Antioxidant activities of phenolic, proanthocyanidin, and
flavonoid components in extracts of Cassia fistula. J Agric Food
Chem 2002; 50: 5042-5047.

[42] Cadet JL, Katz M, Jackson-Lewis V, Fahn S. Vitamin E
attenuates the toxic effects of intrastriatal injection of 6-
hydroxydopamine (6-OHDA): behavioral and biochemical
evidence. Brain Res 1989; 476: 10-15.

[43] Perumal AS, Gopal VB, Tordzro WK, Cooper TB, Cadet
JL. Vitamin E attenuates the toxic effects of 6-hydroxydopamine
on radical scavenging systems in rat. Brain Res Bull 1992; 29(5):
699-701.

v

[1] Tadibi V, Yosefi B, Taheri H, Taherzadeh J. The impact of
a physical therapy regimen on motor function in people with
parkinson's disease. J Pajouhesh 2008; 18: 157-169. (Persian).

[2] Wu SY, Wang TF, Yu L, Jen CJ, Chuang JI, Wu FS, et al.
Running exercise protects the substantia dopaminergic neurons
against inflammation via the activation of BDNF signaling
pathway. Brain Behav Immun 2011; 25: 135-146.

[3] Henderson JM, Dunnett SB. Targeting the subthalamic
Nucleus in the treatment of Parkinson’s disease. Brain Res Bull
1998; 46: 467-474.

[4] DeLong MR. Primate models of movement disorders of
basal ganglia origin. Trends Neurosci 1990; 13: 281-285.

[5] Chitani Y, Okamura H, Nakahara D, Nagatsu I, Lbata Y.
Biochemical and immunocytochemical changes induced by
intrastriatal 6-hydroxydopmine injection in the rat nigrostriatal
dopamine neuron system: evidence for cell death in the substantia
nigra. Exp Neurol 1994; 130: 269-278.

[6] Stern MB. Parkinson's disease: early diagnosis and
management. J Fam Pract 1993; 36: 439-446.

[7] Mabandla MV, Russell VA. Voluntary exercise reduces
the neurotoxic effects of 6-hydroxydopamine in maternally
separated rats. Behav Brain Res 2010; 211: 16-22.

[8] Yasuhara T, Hara K, Maki M, Matsukawa N, Fujino H,
Date I, Borlongan CV. Lack of exercise, via hindlimb suspension,
impedes endogenous neurogenesis. Neuroscience 2007; 149: 182-
191.

[9] Eldar R, Marincek C. Physical activity for elderly persons
with neurological impairment: a review. Scand J Rehabil Med
2000; 32: 99-103.

[10] O'Dell SJ, Gross NB, Fricks AN, Casiano BD, Nguyen
TB, Marshall JF. Running wheel exercise enhances recovery from
nigrostriatal dopamine injury without inducing neuroprotection
Neuroscience 2007; 144: 1141-1151.

[11] Wang GJ, Volkow ND, Fowler JS, Franceschi D, Logan
J, Pappas NR, et al. Studies of the effects of aerobic exercise on
human striatal dopamine release. J Nucl Med 2000; 41: 1352-1356.

[12] Hald A, Lotharius J. Oxidative stress and inflammation in
Parkinson's disease: is there a causal link? Exp Neurol 2005; 193:
279-290.

[13] Sulzer D, Zecca L. Intraneuronal dopamine-quinone
synthesis: a review. Neurotox Res 2000; 1: 181-195.

[14] Maker HS, Weiss C, Silides DJ, Cohen G. Coupling of
dopamine oxidation (monoamine oxidase activity) to glutathione
oxidation via the generation of hydrogen peroxide in rat brain
homogenates. J Neurochem 1981; 36: 589-593.

[15] Dexter DT, Carter CJ, Wells FR, Javoy-Agid F, Agid Y,
Lees A, et al. Basal lipid peroxidation in substantia nigra is
increased in Parkinson's disease. J Neurochem 1989; 52: 381-389.

[16] Zhou C, Huang Y, Przedborski S. Oxidative stress in
Parkinson's disease: a mechanism of pathogenic and therapeutic
significance. Ann N'Y Acad Sci 2008; 1147: 93-104.

[17] Arianpor R, Joghataiy M, Roghani M, nobakht M, Askari
H. Quercetin effects on behavioral and histological changes in
experimental models of Parkinson's disease in the adult system
nigrastriatal. J Iran Anat Sci 2006; 1: 225-239. (Persian).

[18] Salar F, Ziaiy A, Nasri S, Roghani M, Kamalinejad M.
Neuronal protective effect of aqueous extract of barberry in rats
model of Parkinson's disease. J Iran Anat Sci 2010; 4: 89-96.
(Persian).

[19] Nejadi A, Ghazi F, Rasoli H, Bakhtiary M, Ataiy Z,
Marzban M. Therapeutic effects of bone marrow stromal cells and
Coenzyme Q10 in experimental models of parkinson's mice. J Iran
Anat Sci 2009; 28: 85-97. (Persian).

[20] Vaugha J, Geissler C. The new oxford book of food plant.
New York: Oxford University Press 1997; 110-111.

[21] Ito H, Kobayashi E, Takamatsu Y, Li SH, Hatano T,
Sakagami H, et al. Polyphenols from eriobotrya japonica and their
cytotoxicity against human oral tumor cell lines. Chem Pharm Bull
(Tokyo) 2000; 48: 687-693.

[22] Nishioka Y, Yoshioka S, Kusunose M, Cui T, Hamada A,
Ono M, et al. Effects of extract derived from eriobotrya japonica
on liver functio improvement in rats. Biol Pharm Bull 2002; 25:
1053-1057.


https://koomeshjournal.semums.ac.ir/article-1-1907-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

\Yl‘\YJ«jL t(fﬂ@\&) \ a)w ‘\OJJ%

s

amyloid-induced oxidation stress and memory impairment. Food
Chem Toxicol 2011; 49: 780-784.

[46] Uto T, Suangkaew N, Morinaga O, Kariyazono H, Oiso
S, Shoyama Y. Eriobotryae folium extract suppresses LPS-induced
iNOS and COX-2 expression by inhibition of NF-B and MAPK
activation in murine macrophages. Am J Chin Med 2010; 38: 985-
994.

YA

[44] Tanaka K, Nishizono S, Makino N, Tamaru S, Terai O,
Ikeda I. Hypoglycemic activity of eriobotrya japonica seeds in type
2 diabetic rats and mice. Biosci Biotechnol Biochem 2008; 72:
686-693.

[45] Kim MJ, Lee J, Seong AR, Lee YH, Kim YJ, Baek HY,
et al. Neuroprotective effect of Eriobotria japonica againt B-


https://koomeshjournal.semums.ac.ir/article-1-1907-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-04 ]

Koomesh Autumn 2013, 15(1): 31-38

Neuroprotective effects of voluntary exercise and
hydroalcoholic extraction of Eriobotrya Japonica on
dopamine and tyrosine hydroxylase in the striatum of
parkinsonian rats

Zia Fallah-mohammadi (Ph.D)"*, Akbar Hajizadeh-Moghaddam (Ph.D)?, Mohammad Aghasi (M.Sc)*,
Amirhossein Esmaeili (Ph.D)?

1 — Dept. of sport physiology, Faculty of Physical Education and Sport Sciences, University of Mazandaran, Babolsar,
Iran

2 — Dept. of Biology; Nano and Biotechnology Research Group, Faculty of Basic Sciences, University of Mazandaran,
Babolsar, Iran

3 — Faculty of chemistry, University of Mazandaran, Babolsar, Iran

(Received: 27 Nov 2012; Accepted: 13 Apr 2013)

Introduction: In this study, we investigated the effects of 12 weeks of voluntary exercise on a running
wheel and extraction of plant flowers Eriobotrya Japonica on dopamine and tyrosine hydroxylase in the
striatum of Parkinsonian rats.

Materials and Methods: Twenty four rats were divided into three groups: control, Parkinson and
Parkinson + training and extract. To induce Parkinson, 250 mg/kg of 6-hydroxy dopamine (6-OHDA)
(dissolved in saline) was administered into intracerebrovenricular by a stereotaxic apparatus. Training-
extract group were housed in individual cages with attached running wheels and during study period
received 200 mg/kg extract intraperitoneally three times per week. Tyrosine hydroxylase and dopamine
levelsin the striatum were measured by ELISA.

Results: Voluntary whed running and extract significantly prevent the decrease of dopamine levelsin
Parkinsonian rats (P = 0.001), but tyrosine hydroxylase level did not change in training-extract group.

Conclusion: Our findings show that pre-treatment with voluntary exercise and hydroalcoholic
extractions of Eriobotrya Japonica have a protective role against 6-OHDA induced toxicity.

Keywords: Eriobotrya japonica, Exercise Therapy, 6-hydroxydopamine, Tyrosine hydroxylase,
Dopamine, Striatum, Parkinson
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