E— :
WAY e VYA o5Ls VY 6,53 5jl) igSalsjs ogle alan '

' o)y Alis http://rims.iums.ac.ir

J5 o lac B pan JLis 4 (SgumaaS )b sl ge 3ro a8lw GDNF gl &l juis
SIS (p pod e VY g (!5 S5

Jgiame 0y ) yi3lo puabily o y53lo oK1 o 559 pole 5 (S s 0aSWN (B3 s (55)ejud byl wlid,lS s ghoDeo Al y
tumrus_ustun@yahoo.com

Zia-faAm@UMZ.ac.ir . )55l cpubly o553l olKuils ¢ a5y pole o (S s 0aSUENS (B3 )5 (555 00 09,5 lusiily s gModo M slus
kh.aghajani @ymail.com .l s )b «syl Sligio pole doly (4559 (5550050 Myl ol S 1 Sl BT domy s

WAY/ANVYA s s o)l VWAY/A/Y il s ol

a5

JLss o (SgmisS slahge sie 4Bl JUIS 51 31 K89 59)55 595516 oy (5 S5 U5 AU 00m o)luae 55T (o) 2 2B g Al
5> Er 89y SIS (2 ped 4RIV

0t 5 o)l (a3 (0203 e getsS il S8 (ol J35S) S 109)5 5 4 e sl ige (28 adllas el 3 1) (R
B 59295 o 080 3 o 313 Pl (03 i VY o (o 09,5 003 Pl (303 i WY ke s (2 305 095 D el a0 Las
pSokS s il p)S (oo Yoo e g (Blho ©pgo ]y o)l )l dw atdn 2 9 3,5 (2 peF Al 03150 Do &y 0)las —(y paT 095 .85
One way by, 4 Laosls .cd)5 g sio (play J31> & (ST ol b (alyd (ouS'9)00—F Jslono (32)5 L jie Bl o 55 28 2l
A ot g 550 TUKEY w905l g ANOVA

oo izmen (P=e] - ¥) 35y Jolins Cglis (guinS)ly S35 g wllo S8 095 jie Bl JUIS ) e Sy yig50 )5S golaw (o Hd 48l
L gtsS)l ojluas Byiae 09,5 (Ul Coglis el (gylbline Coglis (P42 V0) (yguciaS sl J S 09,5 b (g ) (i yeog S 53 (on
IS 09,5 L acglie )3 (JoSe 09,5) oylae By b olyan (3305 09,5 13 )956 (ol gsbaw o (P=+/1AY) 395 Joline (yguiaS il 58 09,5
9 (P=21NY) gl S8 09,5 b (igeisS )b jlas 09)5 )3 o dBlu (g )58 cnl gk (P=+/+ o) el 392y jloline glis (gl
Bl g yloline gl (P=/VEY) JyiS 09,5 L (yguiaS b0 jlas 09,5

Gido Sidg g0 9816 Jlade talS I il ojlas Bpan b olyen (L] (359 pll 5 o 4 By 3l edlisel b lo)d ey 18 S A
A8l (oo Bl s JSSgp cnl doms 3 S 6ol (eligd (uS9)n F ras we plp 3 JUS

(0relsd (S 9y ki3] yed (il S5 U sl e dbls (JUE I 5t Sidgyig s 5558 o jlgs

[ Downloaded from rjms.iums.ac.ir on 2026-01-03 ]

Sl Slos 5o g b gl Jar aiile (coge
o sbasl plo g 5ae a5 e by Sl 6 ke
JEEPIFE]IWERUEL PPN U TIP VORI JRR LW I
sbadsbo Jold il (o Jolo 95 2iz llo
ez e sl Job (i e Bl
Cot gmmminS )l )0 45 g a8l b slo Jol
95 shls e adles laJolo 03,5 o 1,8 530
=2 Silesloss QUlg ) iaiies woe (S
Ll Jolo o gloas > Jood oUlys
oj9,=l pled Ul .V g L3 slo S5y laa>
SLoiisys e Olye 4 sae e sla sl
azg 9,5 (ol iRl ln Syl
Cedled ailos )57 ylo puiazs (T) wilais 5 108

doddo
Voo 0000 )OLJ)-‘UQM}*&S)W
SIS a5 sas 0 &) G ol 5 Loyl po 58
el (1) el ol et 25 o YOS ol
5 L a5 Sl 5303505 )55 LS Sy (5 ons
e S reelgs SLassys gy 9 (N
G el il slayg)gh Bl e ol e olin
W8 ey o ($5 > Jloel pelaiS 50 (ot
S5 alygd s 01 ol sl 5 (S
Ll ) ooy Vo) B 4SS el JBL 2ly S
g odls JSai ) pgily pwlesi )0 09250 sl
= oo S Jleel o 65,0 6T Gl o]
i ol 45 i adls (V) 0,38 o sl


https://rjms.iums.ac.ir/article-1-3552-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-03 ]

oS S o] ] ol 5 (6 Lis] oy
Ohlom e a8l (55, plojen (15 J=5 5]
Gt ol 5l Bae 10 s S8l ygeiaS L
Bras g Sl (o ped SBlis 55U ()
phs o oS ol IS T ol
00 SgeisS )l lo bge jio 4l ,o GDNF
S 9 y40-F e lay J SIS 55 ST o

Sy mebgo

SLETY

Syl bl o ly JuF3l oS o5 JS
Do S Sl po g ab 5ysl pex il
J=55 s 5 (Sl yoe ojlas a1
ol bgdoue 40l S o5 51085 Ve Jlade (5
e Foe o 0 (MY ) Cad 4 Jgilil g
30 Celw YT Gue 4 bgde ol aslsl o
&0 L KSB00 Joe S oSt 5l
ad>ye 0 .08)5 18 ai 8o 10 50 YVO is >
9 olediie s azm by Sl ool Jolore cnl an
== ¥ ojled aily (Slo &el5 51 L 90 e
5 0 jeais el 3l ous Blo Jsle s ool
rotary ) Lz 2> oaiiS sl oK SaS 4
b S s ST, Pl s cos (evaporator
Soe 4y o5 ile ax 0 B glos jo Jee oyl
(A) w plosl csls £

HL 5 Slme Ghge pu TV pol> fagh o
gl 35 503l (sl aian 033l50) iy g S5
o JUasl 5l ey Sl ol s ol oy
(Jol caran) aan G Dow 4 wlBliole ;] Laae
Slo 09,5 g0 4 oz b b Gillal
pals oly S b slbanss o oo ju ¥
S Sl a2 YV LY sloo b aow
el VY Lyl 50 5 aioys 00 5 FO Cosb,
15 S (6, Kb el VY g bt
el Glis 4 Ulsa 55 gl 0,99 b
[FURIPRRVERI N BTN 1) BPUPIRCK g
Gosb 3l s ol Oee 4 5 s 5li 950 O
A oala )18 s 0 oy slrs e

5 ol tylejl b ome 4y JU&D I ey Uil
$9) Sdld gog o 5wz b e Ly L2

http://rjms.iums.ac.ir

Ql)liwsémc\fbl) @

O3S oo jre (oDl (59, 2 gonie IS oy
Syt o855l padgilio Jolis BT ol a8
Jlosl an barye slo (22595 SRl (ol
Ored il oo (605 gie 8 Ses 5 S
J=lie jo gblas 5T gl wliles oo (5559
ol g il e (rae (ylon iz
HES LB o gs A e (3,9 (F) wil;
(GDNF) JLE slo Jsho 5l gie 959,95
O 50 S5 keliss sla (45,55 45 ol
O plosl 45 (5 5k w0gB oo )l )8
Soete S yelisd Sl gy o 1) s ady S8
sy el el 4 e ol i e
o1,8l ;s GDNF shs 5,5 o plol GDNF
(0) il e oL 33151 5 oty S
G (iS5l i -
Cole S Wlgee Sn bl lates]
SLaogyss by 5 Ly 5 05,5 sloml S8g 5
(d=lie joacab acily Jlos 4 |y SO yumlbig
A |y (F9y9 oS Ll Gl e (S, o
Lo si516 sy ialS & e s 05 (53l
Gh9) o @l el oleyd (B) d9b Sig s
@bl ol et S gbe Loy sl
il e sy e sls 45 Ly Jl ssle
L e Sleys gl ol (8l &g 0 Sl
azmliz 503 o 31 (V) Wilion JeS ()l
S L wied adg s Sl i ol sla B0,
o] aol el Sisg, 00l gle o]
=51 e ol cpl ol e aales bl Sy,
o995 sl sl o1 slo JIhal, g lagylans]
SlaolonS! T 151 () wilioe 5 9,0
olalS 5l S sl ais ) F )18 axgi 050 BLS
aS col il S5 SlawuST 8l eles slyls
Lol 428,518 Az gl 0 )90 (e (S by
doaSgisdls (gmren (5 olie g5l oS ()l
5 OISl el Sy 5 5 e SJgid
ST 5T ol aS cl laagdaisg,lS
6L‘°'-\—*-;’9-‘-’)-’6)—’ DR s ul.w.’ ..395- j‘ ‘5’3“4
Sl Jolods J—55) 5o 09290 e

(A Sl Sl S gl 5l 5 Sl S 53l

blax 3l (L3 slagiags s 8 obsl

WAY ag VYA o)les YY) 055 15jly ySiisjs oglealan


https://rjms.iums.ac.ir/article-1-3552-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-03 ]

@ s & GgeinS )l o (e sae a8l GDNF zolans ol i3

o158 ¢ b Iz jae calie clociond L
5 C8l Al el e 8,8 )18 ale
S ez o A s gles o poase J
Somis Yl g 5ed5e—al om0l (55leS5 oIS
oY gy 4 oy, GDNF clale i 0,8
9 ‘;J_S‘)J w)_.c A 6)"5°)“"’" (y )9..»5
SRR B IV IR W P YR LIURIIN] IWE P WS
02 fdisheo 2 0550
Sl -9 S 5edsS g—esl 5l ol
B ez 959 Lo uil)ly (SRed (pizren
SloDglds oy yoliie 4 (loghy cnl 0 .08)5
053! VS g (25 SLe 095 G 39790
ONE-WAY) a_5,b S il ly 5T

O9—a5] 5l Ca—oren 0b sola_wl (ANOVA
Slp PS 10 &)ls cme mhaw o tukey b
4 ded Al eoliwl 29,5 o Ogles gy 2
SPSS l5-8le ;5 alwg a4y (5 Ll sla ol

IRWINE I R RPE,

o adly

S lastiwl Bl il £ Sle & )90 4 ooy
Gy S oalsS 9mnj] olasl s olods 431
W3y 1055 e 568 5l laools Bl el
S 09,5 5o 8l GDNF 5o 0y
(P=2110) oSyl 5SS 09,5 b GpmiaS)k
09,5y Omimed (Cudild 3924 (g loliae Ciglas
S92 lobine Dglds (gL 55 g J S
b olac b s 05,8 Silo coglis (=< /- - )
P=2NAY) 0 Hlobins (yguinS )l 7S 09,5
S ae L olyen (03 09,5 GDNF gslaws
S 09,5 Ll 1o (JoSs 0,5) o,las
Cols dg—2g jlolme gl & Gg—uiS )L
05,5 5o 43L_s GDNF zsh o (p=-/- - A)
OS5k S 09,5 L geS Jholas
0955 L pgmieS hmojbac 09,8 5 (P=-/1AY)
el g oline Sglis (P=+119F) S

WAY o OYA )l YY) o) 53 15jl) iTiid s ogle alan

S 09,5 7 4 (Bolal j5b @ oS
0955 o A) (SgmisS)b U5 (e A) ol
s (20 53 45 (Fayed 09,8 UF) Wil (e
UP R )QJO)LAC 05; (V) el )|).9 mas
S 255 9 G M) Cls ), 8 omae o
e 9 SIS (el g oS (S Tla
Sloog S Hdd pand (o £) 0D (G5 )b
e pgatte (iS5 )3 43an NV Do 4 (o3
o tme oCws (il W8S 18 s 2 @
L o b il lee a5 ail o ,lS
SloanST Gl ojlac S o el |y Sogel o
as oS o Voo Ol ar (1l S5l elS IS
r2 505 Pl Dygo 4 (Vo) p)55kS o il
5T 05,5 sl bye 3l plaS a4 b Y atin

RSPt IR KV Y

3 S gy sl > Jee ol gl

oslaul ra)_f Yy.-v.. =39 09, L: L;megﬁ
6-) Geolasd (S 9ae—F Jodoee G5 o
oy JBb a4 STy il &yse 4 (OHDA
J—es plail gl cmlio (LS ugie—nSTy
(D el alad) Slaize L Sy il
OV s adeie (VB o52) 5 (V ls)
O Gy o g dgySon YO o)y cdale
3,5 58 eoliinl )90 ge o sl g S
Spilais =8 VY U ol Jee L.(YY)
oo g S 2 Ggilion S5y 5l ool
Al 3o,y asl Y ouw o dle L 6-OHDA
Sl e e A 85 5,5 Lkl om
g o oolawl JUI 5l smle 79,5 51 (65 ol
Gl ol 4l o5 ol aido ) Goe a4 Joge
g—250 o=l 9l 9 6-ODHA &5 S o)

5 g oo (SpmisS )l b hge T G5 b oS
el VY g FALYF alols Ly i o oo
O eolau!
o 4y (0 3015 elS oS 5 b Lo hge ot
0 0075 I b e 0 g B 4 7
5 005 oz g egate (28 SWS L Joge

e Al cdozmez Al 3l 1 0,8 2 g e

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3552-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-03 ]

N

_
(9]

H

b
-

GDNF ( ng/ml)
o

o

SN
F

j : \)\j »~
2

A SN

J

3425 gl 0,5 dan y GDNF adaw &lyuss =) jlages
P/ gaw 3 J55S 05,5 b yloline coslis B P/ o 53 SgminS )l JyiiS 09,5 b Jholins cglis #

Jos 585 05l .l ool 9 ls 18 o
e oot JS_aT Jlges sl Jas > GDNF
A yomie g 00 Jaie Johw plaw 4 GDNF
L (V) 095 o 5L (s JuSm Culled
S e 5l (olosd SLS (g ol Jla
L ol bty g o) &5 Jsbo 05,0 (LK
o0l Jld LS (pegp alex el co
G228 @l (O F) Wed oo Jbb (it Langs
] g ) Ko g Coral ol byl
A5 69y e Sl stmo 5o oLSes 5 Coel
S5l slatis A=V e gl ige p ) Glo S
) irtys 40, ey r MPTP Ll | oas
9 SemiS Sg—tr 1) 3 ol 0, Slee ol S Mg
5 &2l .(V0) ols Ll ) 058 cJles
Ja—e 5o ‘3 oHhlSen 5 asS JYarul Gl Ses
29,5 90l g ki (s s MPTP fgeces
) Sesreelss slaps,s ol 5l S el
(15) atwils GDNF ol Lialdl 5 st
Ay o oyt | oslinws JLi| GDNF
2 S99 cdadlre g0 GDNF Ly S o
el mlg 09t (oSSl e e
Sl ey 5o ) GDNF oy a5 0 jg 0
V) a5 oo las gmiaS )l
o 5 sl 3 31 Ui ola i
5 oo el ol ol ola gl
Ok aile ganallw 4 b se (5 lenn
sle codl SlawST T slapins 35 )ige
il ROS o0Vl (sla 50 ol als

http://rjms.iums.ac.ir

S Az g Sy
GRS el Jlse sl 4 4z L
D39 Lo g Dol «Sidg 59,95 s )siS L (g,
B Jawgl Dal (65LaS] (1555 50 9 aidl oo
= 3= ol B 95d e (5,0
Gy L ole Das Yo b (1559 3L
gl 2 Rl5 S5 Wlg 0 o jlac Slion;
P o e slaise e ail GDNF
Soged 3l as jeb len 090 OHDA-F  ac pu
el @ LS ()5 el Canl (aseia YL,
LS 51 el s ol b ol e (a3 5
S S ol e e B2,5 JLoo 4 GDNF
GalS 5l gogam L ol o)las &5
)5 eine o] e Lal 5,5 (s 254 > GDNF
S s sl s By b 5l ogs
ot s ) 5o 3a 43l GDNF zlans _tals
555 Oyt 4 10,5 (s 5 l> 6-OHDA
oy iy U Ylais! (g Lasl s s
25 ;5 GDNF 60 i g ot sl 5o
oled .l alils Lol gudon sla JSoge;l jae
s L 4 (s A 4TS o5 ok
o)l 3 oS (5 55 L GDNF als
5 <l GDNF (59, 2 s)lo s 56 (2l
ST 0)las 30,55 5 red S
ool 5l gl e jebo A c il A _ulgs

A5 s .5l GDNF

2 S5 rebgd sla (9,55 45 jre aBle JLIS

WAY ag VYA o)les YY) 055 15jly ySiisjs oglealan


https://rjms.iums.ac.ir/article-1-3552-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-03 ]

O O S a5 ek e S e iyl Y
ST T sl et § GDNF mha.
Sl g ol 50 9,10 3975 e alal,
Camgh dw d2h0 2 50) polie Bras S L (sl
| el LS5l oS S oylae ((lio & 50 4
shle 15 55l atia b ogun 095 4 Cond a5
Ol il iy (G813l ols>
1 00 szl ol ply 5 GDNF &l i
Bl U GgmninS ko sl g
S LB sl Sl Orel9d (oS 0
G (e 5B olS nlojlas Geje 32,5
5 Ll JLss 4y GDNF olie oy i
=S5 Jle Gl bl relygs (oS g 000
Sles Bz 95 ol i ed L ol e o las
Ol eigren olo i (g9 )9 cdablne A
Sbdlone (595 0 GPy)9 Sl &S ol las GBS
U (995 JoloS plp 50 she Bl sl (998
et (T ojlas 5l ity S9y55 e |
Lol 009y 5 LS5

ols lis 5dod 5l Jol> mls aS job Lo
et 9 =5l sl osliil g 0 e¥ S
GDNF (26LS 5l il (olg amy (o o3
Gle,siSh Canl g a g L oS (655l
sl e Sy Cladle 13 S35 )98
ol sl 1) SS90 cnl Ol (oo pe calise
oyl il 5o e Bl slayg,g cblas
e olye 4 Gaelygs (S e 5l ol
205 dpogs (silx (B)lse o dil iy I

&bw

1. Veronica M, Stephen CN, Ana E, Jeanelle A,
Philip P, Samantha O, et a. Embryonic MGE

precursor cells grafted into adult rat striatum integrate

and ameliorate motor symptoms in 6-OHDA-lesioned
rats cell. Stem Cell. 2010; 5:238-50.

2. Miller R, Beninger RJ. On the interpretation of
asymmetries of posture and locomotion produced with
dopamine agonists in animals with unilateral depletion
of striatal dopamine. prog in Neurobiobgy. 1991;
36:229-56.

3. Su P, Loane C, Politis M. The Uuse of stem cells

in the treatment of parkinson’s disease. Insciences J.

WAY o OYA )l YY) o) 53 15jl) iTiid s ogle alan

@ s & GgeinS )l o (e sae a8l GDNF zolans ol i3

g oS, ‘)'IJM.Q QoS g ‘)'YL’;LT’
)'| J_..ab 6L®oo)9|)J 6"5}[0—-‘-“ 6l—°w-.’.}—-;‘
31yl -5 095U 6lS aiile s GgemlannSTn
GlemaSTry G5liolS SS9 000 S ghnd
515l sl A g slan STy byl
dtile o5 J5Sge ) Ly plaplnS]
L J5,955 55 ¢ shin DloS 5 ¢85l 6lS (ol , oS!
olS pl 5l (S cwl ouls D3I g0l S
cdled L LSan o LSLL ol 5 =5
el 551 ol JS s ot somnpS gz
oS L e ;0¥ ga5 cbs o Jow o
el s cools a4 Woges olpiing 9 Woges
QL—‘-’)L-QA)‘ ‘5_.“.:L: ol__:f u._j:‘ uj)_.! o)L.«a.C
SlaS 5 5l b 1y oLl als o lae oiolls]
69> o @l cdled 5 Jgyiwlgi by o
Ol (V+) woged A5 o gmlinSTn
Wy Aol (pl 4 b o S g 1ge
5 Lo adgigdld lls (uly J=55l oS 5 a8
555 0,50 50 (YY) asols Lis olS uj‘ 4o,
O3 89y = 590 Sla—uST 5l slgs
LlJsS ausle sl oaus ploxil Slados g )l
-5 0ole S png S 165 S5 a5 Ko g
el as lgie 4w o 9wl o SloS]
0)9_.0 uLb)—AA’ J_.bj GALM‘ - ‘)9_.093 o
wools B w0 jee 1) 0,5 o L8 colanl
S5Ol lp weligs (oS5 07 Sl e ]
o=l A afize a0 ,S colaiwl by yhige (0,5
Sdo Ao yuegS 565 5l oolaiwl 45T widuw ;) A
St 9SOl Oy (sl Wl (o0 59, 1)
(YY) sl
S5y = =55 B aS ) ided (i
A0,50 b |y s )18 vy 050 1) GDNF
YL e bl 4 oy L5 oL 5 ol
el 3)lo 48 GuSggdle g Sgd DloS 5
ST Lo JiSoly 5 et JUed slaaiss rals
59395 Slablone i Gk ol g 99 s

http://rjms.iums.ac.ir


https://rjms.iums.ac.ir/article-1-3552-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-03 ]

16. Faherty C, Shepherd KR, Herasimtschuk A,
Smeyne R. Environmental enrichment in adulthood
eiminates neuronal death in  experimental
Parkinsonism. Brain Res Mol Bran Res.
2005;134:170-9.

17. Saavedra A, Baltazar G. GDNF and PD: Less
common points of view. Towards New Therapies for
Parkinson’s Disease. 2011; 10:176-216.

18. Blokhina O, Virolainen E, Fagerstedt KV.
Antioxidant, oxidative damage and oxygen deprivation
stress. areview. Annals of Botany. 2003; 91:179-94.

19. Tanaka K, Nishiszono YS, Nozomi M Shizuka
T. Hypoglycemic activity of Eriobotrya japonica seeds
in type 2 diabetic rats and mice. Osamu Biosci.
Biotechnol Biochem. 2008;72(3):3686-93.

20. Nishioka AY, Yoshioka S, Kusunose M, Cui T,
Hamada A, Ono M, et al. Effects of extract derived
from Eriobotrya japonica on liver function provement
in rats. Biol Pharm Bull. 2010;8:1053-7.

21. Chunhua Z , Chongde S, Kunsong C, Xian L.
Flavonoids, phenolics, and antioxidant capacity in the
flower of Eriobotrya japonica Lindl. Molecular
Sciences. 2011;12: 2935-45.

22. Gulrana K, Moshahid MK, Tauheed |, Ajmal A,
Syed Shadab R, Mohammad A. Neuroprotective
effects of curcumin on 6-hydroxydopamine-induced
Parkinsonism in rats: Behavioral, neurochemical and
immunohistochemical  studies. Brain  Research.
2011;1368:254- 63.

http://rjms.iums.ac.ir

O‘)ls“"“ 9 (S0 c\..,.,él) @
2011, 1(3), 136-156.

4, Ferreiraa FBA, Reala CC, Rodriguesb CA, Alvesa
SA, Luiz RG, Brittoa. Short-term, moderate exercise is
capable of inducing structural, bdnf-independent
hippocampal plasticity. Brain Reaserch. 2011; 12:418-
31

5. Farley BG, Fox CM, Ramig LO, McFarland DH.
Intensive amplitude-specific therapeutic  approaches
for parkinson’s  disease toward a neuroplasticity-
principled rehabilitation model. Topics in Geriatric
Rehabilitation. 2008; 24:99-114.

6. Grillo CA, Piroli GG, Rossel DR, Hoskin EK,
Mcewen BS, Reagon LP. Region specific increases in
oxidative stress and superoxide dismutase in the
hippocampus of diabetic rats subjected to stress.
Neuroscience. 2003; 121:133-40.

7. Robert J, Marinete P, Dai H, Carlos T, Joseph P.
L-DOPA and psychosis. Evidence for L-DOPA-
induced increases in prefrontal cortex dopamine and in
serum corticosterone. Biol Psychiatry. 1995; 38:669-
76.

8. Chunhua Z, Kunsong CH, Chongde S, Qingjun
CH, Wangshu Z, Xian L. Determination of oleanolic
acid, ursolic acid and amygdalin in the flower of
Eriobotrya japonica Lindl by HPLC. Biomed
Chromatogr. 2007; 21:755-61.

9. 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(8):1053-7.

10. Esmaeili A, 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: 3891-7.

11. Rodriguez M, Abdala P, Barroso-Chinea P,
Obeso J, Gonzdlez-Herndndez T. Motor behavioral
change after intracerebrovenricular injection of 6-
hydroxydopamine in the rat: an animal model of
Parkinson’s disease. Behav Brain Res. 2001; 122(1):
79-92.

12. Shachar D, Kahana N, Kampel V, Warshawsky
A, Youdim M. Neuroprotection by novel brain
permeable iron chelator, VK-28 against 6-
hydroxydopamine lesion in rats. Neuropharmacology.
2004; 46(2):254-63.

13. Al-Jarrah M. Exercise training and rehabilitation
of the brain inParkinson’s disease. Clinical Medicine
Research. 2013; 2(2):11-7.

14. Berchtold NC, Chinn G, Chou M, Kesslak JP,
Cotman CW. Exercise primes a molecular memory for
brain-derived neurotrophic factor protein induction in
the rat hippocampus. Neuroscience. 2005; 133:853-61.

15. Smith B, Goldberg N, Meshul C. Effects of
treadmill exercise on behavioral recovery and neural
changes in the substantia nigra and striatum of thel-
methyl-4-phenyl-1,2,3,6-tetrahydropyridine-lesioned
mouse. Brain Res. 2011;1386:70-80.

WAY ag VYA o)les YY) 055 15jly ySiisjs oglealan


https://rjms.iums.ac.ir/article-1-3552-fa.html

[ Downloaded from rjms.iums.ac.ir on 2026-01-03 ]

Original Article http://rjms.iums.ac.ir

Pre-treatment effects of hydroalcoholic extraction of Eriobotrya japonica
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Abstract

Background: We investigated the effects of 12 weeks of voluntary exercise on a running
wheel with extraction of flowers Eriobotrya japonica on GDNF in the brain stem induced by
6-hydroxy dopamine.

Methods: In this study, 43 rats were divided into six groups: healthy control, parkinsonian
control, training group, parkinsonian training, extract parkinson, training-extract
parkinsonian. Training-extract group were housed in individual cages and attached to running
wheels; during the study period they received 200 mg/kg extract intraperitoneally three times
per week. To induce Parkinson, 6-hydroxy dopamine (6-OHDA) (dissolved in saline) was
administered intracerebrovenricular (ICV) by a stereotaxic apparatus. GDNF levels in the
brain stem were measured by ELISA. Data was analyzed using one-way analysis of variance
(ANOVA) and tukey post-hoc test.

Results: There are significant differences in the level of GDNF between training group and
parkinsonian control (p=0.015); between parkinsonian training group and parkinsonian
control group there was significant difference (p=0.015). GDNF level between training group
and parkinsonian training with parkinsonian control was not significant (0. 87, 0.095). There
was significant difference between control and parkinsonian control group (p=0.004).
Difference between extract-parkinson group and parkinsonian control was not significant
(p=0.191). GDNF level difference between extract-training and parkinsonian control was
significant (p=0.008). Brainstem GDNF level in extract-parkinson and parkinsonian control
(p=0.191) and extract-parkinson and control (P=0.164) was not significant.

Conclusion: Pre-treatment with exercise alone and exercise with extraction of Eriobotrya
japonica could prevent the decrease of GDNF level in brainstem against neurotoxic 6-OHDA.

Keywords: GDNF, Brainstem, Eriobotrya japonica, Voluntary exercise, 6-hydroxydopamine.
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