[ DOI: 10.18502/ssu.v27i1.869 ]

Downloaded from jssu.ssu.ac.ir at 19:47 IRST on Wednesday February 3rd 2021

WWAF/DNY:cdl 0 &)U 3% ‘;3.\.‘0 Sl fﬁm'}! '951.9 ol B9 5 ;n.l.c alxo

YWWAFIAN oy o, WWAY (295959 (SO 0,losds cpidd g Sy 090

g 51 (5 slow (9 3% Joho 30 S g i ! (B> I
190 g0 33 moligd S g jud —F Jawi g3 o B

T xE gy 3 o o 6 YLWLS 1yn;  alas susaw

s oS ediilre 5 Sl Il oot @z b ool 5l350g,5 mld (silen (asd Sl (6 lers dedio
g Oyl §ilew (275 Joe jo 00le Gl (qrae SBlax Sl () p adlllas (pl Bae (SIS an

«SegASanl b lays Cod pd o 09,8 T dNZTY) Jlis oI5 Salime lagise (0525 addlbe (nl ) owy 095
P95 VIO 32y bawgi (9minS )l (Solom (2025 Joo Wl i «S5g S0l b (loyo S osps amll g onpsanls
Sl o ot slaos,S 5 sloul o il a2y 51 4 lygSindls Syl 15 st Jor (ool (oS3 e
bos 09 p5okS 2 clil 4 gls o8 (o) » SeuSTg il (22 Joe ol 5l 8 atin S 5l pleys Coni onydanls
o pgd i ;5 09 SeuSlig sl (2l 5l B cele S5 )5 Cugh (n BT 45 i S b Blas J31s 05 4 4l
3550 ol pan 051550 (i S5 5sliss (slagygye Slami g Sl So (b 0 (b ysenl B3 S 4 i3 2 )1, (ol
WY a5 O3 LS oy 50 (S5 il S g 4yl Sy lygl lagigasl 5l bl 5IUT (gl 28,8 S8 ojlads 5 (o)
A oolawl

P<e/e V) ad odalin b s > alls slass o (g)lo cime (1alS So5g ISl b oads loyo g onyoanls sla yhge o e LS
09,5 b duslie ;3 lagyg )5 olaas &5 (5 55b 4 g JeS (Sg)98 (RalS See S anml b leys o g omdanls 09 )5 )0 iz o0
P<e100) oy s ()l Sixe Hsboay oaydanls

Ol Solom @ Joe 5o S O pas el cage Glos i Ooge a4 Sis Sl R 16 S A
g0 ol e S5 rel90 slagyg)8 ARl 6 S ol 5 Cblis coge 5 005 (o0

o5 raabgs sy (S, I pas (rebge (wSg0e -F (et S L (g5l (S5 IS anl sguals (slrejly

°L.e-p---.>

—Fluwg ool W ewoaS KL Hlow 2y Jow 50 SEielS auwl SBls 51 sl e pfg, ey o YLLLS o sl :8[.?)|
YIVA-YY ) YV YA 05 Bado sl (S pole olKiils simgh sole dloe o 2l ymio Jig0 50 croly g0 (w9 o

Olpl 0l pgs anlis o8l sogas (Subjy 453 digeT il - )

Ol 0l res aals al8iils (s Js)s: ud9s9 Olisiions jS po bk

Olpal 0l pgs 32l s82l> (558092 jube SLiwh-V

VAV DD/1DA: gy 35« MENJOUr@YaN00.COM & Suig jiSIl oy ¢+ ¥ 1 DV N PEPY 10505 6(J ganno 0 iamss 93)


http://jssu.ssu.ac.ir/article-1-3344-en.html
http://dx.doi.org/10.18502/ssu.v27i1.869

[ DOI: 10.18502/ssu.v27i1.869 ]

Downloaded from jssu.ssu.ac.ir at 19:47 IRST on Wednesday February 3rd 2021

OlH)an g olad cuuzw -

shlo ool ol a S cowlond asine pgas pl 0040
(b 5 (Sl (oS | T ol 5 Je
e 93 03 pd (S Dl Sl g cemilog S ¢ gy gl
Seeddonle SIS ) Lad (Sa S i o5
TS ooy gl Sy b leT oliws  Sa S Jskeas
ol 3l e s (VD) Y £45 colis ylas 5 (VYY) wil o
A5 a3 oo las LS Slidios gl aams e 2ol |, (10)
oyl 0o Jdoas cols ool gblas ol 5151 isn
i1 slaJlsisl, gl (el s 5k 5l g o) el
doax (SlieS dalyd iz me (VF) 09d oo plnil (5]
Sy 1y OgeS )k Solow 9 0908 Brae G wsSae bLS)
Sl i a5 sard ooly s Tagas (V) wilools 1,5 ol
03 5 S ol piul (B p adgi als 4 ol ST IS a
cdled yrals 5o,k gl ulas o sl o Caco 2 Jokw
S s plomil (Joho Coaled Jalidl 5 olelos slo ymns
o G5 3 Seisa Sl (letlas S G o (VA)
L oacs Ll olgdl Joce 55 NF-KB g 5U5nSTolS s
4z L .(V) ol a5 51,8 0ol 050 5 00,0 gl
o Ol Boes (Sjg IS anl (sl daesg SIS Cal
$)L8) 5 (SBL Dt posle (pl (orae SBlis S s

7L oo Ll 09 'Nf)lg: 6)l = S JM 0

392 el 99 oS g )0

P slre (e YV 9, 2 25 98 5l 2 g

S pole olils 12T S e 5l ead ad) Sl O3
Voo g odgazme )3 o ge 38 el (e sl
5 omiS S5 5 Ghse ez b awye aiils 18 6 S VA I
Pl ol o b ysi g Lo Sl 5l ends s Ll yo
whe Sy Soe & Sy GBI e hge egate lis
do ige SRSl SV w50 (5,005 o tolejl £9,0 51 S
e By 5 Js 4 (2l el 5l LS 5 0p ala Gl
M i TS oS ke VIO Olie & (b ygeml (Blao

1YaA o-].é)g)é ‘64. a)Lo.& ‘ﬂ.oAb 9 Camand 0590

ol el (g5 len 5l Gy gkl (55l
Jlo 0 YL Camax 51N D90 10 aS Cnl cmac Pl
e 518 L o 1) VL 5 Sl B8 Comax 5T
(V) cul Jlo £ 050 (g ke £9,8 s uSkee (VoY)
Jolsi pae g (28 2 (G5 (e (5 Jals (s ler @BDle
(S5 Jelse 9 bl sl eSSl sl (S >
atoz ) (e ey Jalie e ;0 38,5 1
(9,5 pyom 3 i Dlld o 150 i o 1SS
Ol 1) )le Sl pe @0 bl 5 ol O (ays
e SLaolw S o 385 puilSe 425 (OF) w23 o
ol oaile (BLy aBLil jeie (gmiaS )l (5lon ) ol
Sl g hae gelanST o il G (6l o0k walsd Iy
31 Ghlowyd |y gaml 509,95 Wyt o5 Fge (Sloys pladl
S (o s )3 j30 WS Bgie Wi p o0 785 Sybo 02
S e e 5 S3dlel slap—ille (og—az )3 (V-1)
53 ol i o511 (i G5 sl sla e (5998
VoSS ai Jold susite Sl (5 o
(ol gaz (9 S JUiil oo 4 bgsye b0 ke
JS=a5 a8l g PYO Y (goS pg S gt o, Slas L
il o ke o3 slaJISsal,
oyl 453,13 0929 £9dge (il sl ol walsd
ot ST glaJSoly v 5l G JeSas s &y geslas]
s ol nl 53 (G998 S e 9 B Sk 40 (et
JoSi5 Gl e Jola pae guilanaST ol s 8 bl
OIeST 5T elye (liee 5 gemslinnsST 0iy iy Jelse

5 G gelannSTy o iS4 oeie 45 09h (oo 18
s 3 93,5 (oo (ST Ol5T sl JIG0l, JoSCas a3l
il VB g 50 g0 e donST g udas O“"':"“Slgg:j sl
A abl oo JB8 SO Sojg el (Ve Y) 008
Sodig S ol 05l (o Bl 05 pd dai lalSs S p
Ol oM (gl (gie 5 Galize  Sjelem o Jled

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


http://jssu.ssu.ac.ir/article-1-3344-en.html
http://dx.doi.org/10.18502/ssu.v27i1.869

[ DOI: 10.18502/ssu.v27i1.869 ]

Downloaded from jssu.ssu.ac.ir at 19:47 IRST on Wednesday February 3rd 2021

5 S5, Ken VD 35 b (9t (5 bt Joo
a SlysSalinlls Jsbme 5o oad o (ualigs onS'g 000
5 b sbogS oS skl oo Bk el malsss B
doe el 51 g, e 5l gl Cod sadanls
Ahold b gjls 5 (oo Ve aliy, oSSy il (A
aan ,o We,S by Sls 3l pyd 4 celn YT b
2 obrsenl G5 Js 4 sz i, (ol 5l Y
STy (A SO relied slagyg)gs slass g Cele S (b
3513 Gled g (o 3590 ol e

SomS Ui g2 il (152

5 el Lol o [ 3,5 L s oo
oM 0ig eSS il 4 p S Ve g At S LS
bty Slaizee b e Sy yiasl oS0 10 Lyt -k gl
Y sy o dnls olml gl olSiws Slatie aizd,S 5 ons
el gl 5l e (oo F10 vcar o 0 S e s
ol bl g LS Cos B (el e s ¢V
VIV Glis dbe iz po il oelald (gudly 5 gy
2 Ole e S Gl B 288 13 3l e o e e
GOm0 3y Sy B0l 000l 5 lews s sloge ol
BURCTPIR AV YL COWR SN PUC ORI UL g Jt- T P LSRR
Pl &5ty @ ol b (2l Jore (95 Sgke wo
5 ot o alols Joue 51 Jirslo o by (55l LA
Wil 085 LS s Cuwgy 9,5 bl o 6T o alold asls
b Lo ouily e @ ol 40 )b (sloaseale g odlae
b cogasie J)d bawgs Gy Joee ploseiul il (05
i o 8l sl (6pTolr jsliie 4 lawgie Sy
Ay 4 32,5 alicsiws mhw (ol (bl b oEyl o 5
SRS SRR S BRI

$l8) 2 3)!

b y—asl )l o2 Ly g )l28) )
oS e VIB i (S0 el L) 01155000
sl o b s s Blis J31s 05 4,55k

WWAA (285959 (ST 0 Loy (pidd g Cownn 0,90

g )l 5yl )5 ST §g S vl (B>

bl asoly lid el SO o ¥l ieS s > alls
A S 3 (s0g S A Bolal O jse

(Sham) s 09,59

Sig ATl Pl (Slao (215 &) 3550 09,5 (0
5 59y S Do a osle (plwiid 513 (JeSAS Gl )
A et Ollgs a cel Y Sy alold b il jeboas
D9 Sl (i 5 S sl Sy o Sl oy
g8 0 pliee 0 SbySul il 85 5 (Al e

S5 S Al + ol 09,5 Y

Ol 4 SjgslSanal (Blaw U2 82y55 9550 09,5 0]
ol OA) 285 )18 (o 0jg p 5ok po el S (o ) -
Y¥ ‘Sul_a) al_ols l_v d_v‘)j) )3_lod_v 9 )9 Cld O A oole
8 el SO G, B Cogad peos Sl 4 celw
o 5 ObysSlplls o) 5 (2l (e 0 (21
W3S Ojge o Seo pgil il 50 il S O (e

sy dnld 09,5 - Y

SS9 A sl Plo Blamo J215 35 990 09,5
939y e De any Pl ol 285 18 (SIS Sl )
A gt Olilgs a4 el VT Jlog alold b aslsg ) gloay
(s e g (Al U8 el S e B g
4= (B-OHDA) (1ol g0 (oS 9 )00 = S 59,95 325
Oliee & 9 SlysSlondlo )3 0uds o 055,500 VYO o5
(V) £85 S)go oo o poily il ) 12y S O

S 59 A ol b lowd Cxd g oy AL 09,5 -F

o o Sjg sl Slao J2Is 355 9590 09,5
P oS o shl e S e Vo plie @ JoSS g o
s &g je) St S ay osle cpl 2318 G s
Cog Al perd Ollgs 4y cele YE gloj alold L il
GLF Pl e v Pl 5 S cele S g 2
2 e S B (e 4 sbigd oSy o —F (S gig 90

L85 590 i Cems ol i

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


http://jssu.ssu.ac.ir/article-1-3344-en.html
http://dx.doi.org/10.18502/ssu.v27i1.869

[ DOI: 10.18502/ssu.v27i1.869 ]

Downloaded from jssu.ssu.ac.ir at 19:47 IRST on Wednesday February 3rd 2021

OlH)an g olad cuuzw -

2 dhper (ST 23w 0 &Bly slags,g S
LY 5 YV XY Y48 mhae b b gidate sle oy
X400 olesS)n b Jhel il b 5550 a0 S Sy
oot w0l S5 mhaw ezl mhe e 0 el ket
b S rsbos slo (g)95 9 o plowl (o 90 PBla> sln
SOlllas ol Waus 5 oled ol cewdlgiow odgaowe
X leiS)n b lapY 5l gl pnSe alowgty (0559 See
et BB hylads b kil 43 g 0,5 plowl 400
S pamabgd sloyg,e dlasd lgie 4y alols slacel wous
30,5 (5158 SNC als

olel Julxi g 4 5225

S glas £ .Sk O g0 4 Gusiod (] ooy plod
8y son Sl el mls Syse o el eal (5158
logsl @bl 5T 51 Gays Ghled iz o0 5 SRS,z
P< +/+ Duogdle a3 b o0litil S5 ol Cand 3 48,10 Sy
1 el 5l (sl 0 €558 L85 5 o stea o lpicer
b ooliteal 1Y 4 5 LeFms el

M1 Sllasde

el 00 s aals olKails by Gaios ol Jlisesn
(IR.Shahed.REC.1394.306 M| aS)

ool sl is > L8 vyl Jol mls ) loges

(Ol 035 £S5k s34 05 (oo V) (503 g
slaws bl |l joams oo lis o 1) Blhe 3 O jsoa
Aot Ceomw 4y i3 12>) Codio ol 05,5 )0 i > alls
8 S50, sl Ly ool jland oo 09,5 50 5 (amla
09)5 g ..\3.)5.‘! (J‘).J ‘)....S) Comw uLo..b Le LQLJM})?
S99 ool b dgr fiien o8 09)5 5l (A5 2 (alls sl 15
JUT alnil b g aiogs aiBo (o 90 Vo 5l jiaS Lo jis > oy
4o 0lsj 555k iz S5 eadanls o5 (sla i Db s
oaas i og 5 pl aS wisls las (J1aliseS) blie o
Seo e hee gl aiws (ol 0 et )b () lows Jae ol

1YaA og.é)g)é u.ig. a)l».& m,.m.b 9 Camand 0590

Flagbys dF Ojpo (2l g pgo attin )
L clalyial aLaioms ;5 taloojl alool ) L3 a s\
SIS ke (L VO L&)l g o (L YO, ad
Az oV JolS i o slasdagle oy 5l ey a0l
5 b (6 S ool Sws D jgodn A i £ e A
slass . bly wyiws ol o Les La hge Sioley] e
Contra lateralas,Ls oo s Coomw am Lo iz >
Shoms dy (B3 2 9 Semin S0 lge 4 (Sl Ceo)
da—¢ e ay (e Cwo—w) Epsi lateral axs >
Net o, > @llsolo o sa 385, o o
Awbre gz g0 o lo g > |5l I . dotation
sboml 5l gl adn Lk 5o )13, bl ol S
Oio=dn Pl S iz (0955 gt 5l B 5 4l
b ool Toazma 5 (ige 1 sl he 5o )5

owbioh il asdllae

e LU ST L FRY oS | S
1SS D)ge p oS A

JLo,l il 039 n

2 e e 100 GeelS YL 90 by s
® s 39ed bl (e 0D S (03 PSS
ST 3 am s e st palle Jlojs i s Ve L
Bl 5 oy T asalle gl Jobrs i o 18+ B Y+
V-7 Goe a4 diged w0 0010 jaue Yao /) Slawd
IR 5955 1Y ol Yo o) Dland Bl Joloxe ;5 3,
pgSee olfiiws abiwgas (65 Gip asbl o g a8 S
Sl b (Bl slahn o plol (Gl dLY) Ko 8
Sas 5l 5 28,5 18 a5 slapY (59, 05K T
sl 0550 50 (Wang J23,5) Jomss 55l 55 Jolie et
Ay0,8 el

ol o o5 |y sy (S9)98 b yloud

e G Gy Ghse B 9,50 50 (Seye hled sl
Fo e YA P glial o (oo FIV ogazma o (Sle

IR owop Oy5e Oamdly 9 wenSh bl 1ol ]

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


http://jssu.ssu.ac.ir/article-1-3344-en.html
http://dx.doi.org/10.18502/ssu.v27i1.869

[ DOI: 10.18502/ssu.v27i1.869 ]

Downloaded from jssu.ssu.ac.ir at 19:47 IRST on Wednesday February 3rd 2021

g )l 5yl )5 ST §g S vl (B>

(p<0.01) 2o 5 o iz > Ol 4y Si59,dS dul b oyddnsls slo jige leus cogdle 4

AL o s ine S Carge TS 08 (oo V-

O Sham
200
M Sham+Chlorogenic acid 164.5
= Lo |BEOHDA
= 1 6.OHDA+Chlorogenic acid
=
=1
= J 939
E 120 .
= H
=
o
E 80
=
=
_
40
3.1 1.8
0

calises sledg,S 50 (b yges] Lawgs oud Wl i 2 U3, () il Jol @l ) lages

S ot Cond g ad, S Lgl”ﬂ Qyﬂ (oauodnls 09,5 b duslin o) ##

180 4
1 Sham [0 Sham+Chlorogenic acid
150 - B¥16-OHDA 1 6-OHDA+Chlorogenic acid
107.3 115.7
120 T T 91.2
H

T

Y
o
|
t
B

W
(=}
I

Number of SNC neurons (Left side)
0
=]

=]

il slnog S )3 (Jlae she cr Ceom 53 olowpn pSTite RS U5 eligs Slag,g Sluss GuSlis oY jlgas

S P okt Cend g 48,155 glagil 5031 P<O.05 o0y ansls 09,5 b aslio jo #. P<O.0L 0 09,5 b anslia o **

Sham

6-OIIDA
+Chlorogemnic acid

FegSan Ve = bl gla 09,5 (Shajae 4l 5l (69 woSm See oS 1) JSS

WWAA (285959 (ST 0 Lo (pidd g Comnny 090 O3 (9ot Sloyo = (Sl lods g (S pele oGS alo


http://jssu.ssu.ac.ir/article-1-3344-en.html
http://dx.doi.org/10.18502/ssu.v27i1.869

[ DOI: 10.18502/ssu.v27i1.869 ]

Downloaded from jssu.ssu.ac.ir at 19:47 IRST on Wednesday February 3rd 2021

OlH)an g olad cuuzw -

ol o Bk a5 b Sl s Cel) S o
oS Jlisar 3z sl s e Gl 09l o
SIS Olse @ edisaml ohs & (Susreeliss slagylo
San (g )0 aelied el Gliee b)) yime sl ylire
(VY-VE) 098 (go aid)F Sl jo JUb ol 5,555 e
o edygen Gy abiwgds ool W 25 2 slass als
Ss S ael b a7 (02,5 55 JUL il S w5
Sehe S apl sblax 4l sanmsylid wiloads gloyo i
Pl il alisd mhaw Lade g olow ez (y5el 3509)5 2
B a bl e 8z )18, en arge &S Sle @
b ohye lapesle @b 5l SigSaal s o
6o, ee CuiSil coge 09> @‘MI&T Sleogas
S5 S dmsl 500 Byl 5l eas JUL yslg K pliunns
ASlygw g YBI ol ie els lap il mhw
8l e sgzge slaglaST Sl w5 b
o ) gras <8l pgilpulsn aml )0 ohg (5bslS
b Sijp Sl o5 whobs olas Slalllae (V0) 5y e
s YMMP (55, (5,lee ,6T 5 of31 (sla JISol, B muncilss
Ol RlBl s Jd (5ST slaaiss adgs rals 5 (V7) 4
393 S9,95 cbablome I3l (YY) BCL-2 juglos opuiiyyp
dor Slaghee (gl Ly oMl ok 4 oS e Wl )
2 oeSeke Vool 4 SielS sl b et L
Orelisd oS 90 =7 pgil il IS 5,5 ) B8 0,5 5LS
O pas g9y 5l Wil o (ygminS )l (6 lom sl Jao yo
ol e 5T (i Slays,95 gl 509,90 9 50 s
SoeST (I la S5y sy (oo S 4 wled (6,55l
aile C)i bl Ol o ege (i oobe cpl 0 0990
2 bl g (SaS loys S lgie 4 Gilgi oo (nl a5 il
5;)5 adgl Jlye 13 0309 4 (ygminS )l (5 5kar 42 Do o1 8
oyl sl el 6 pSejlal (ST Sladllas o asl atsls
Olmee el gl ialss b obows a4l j0 gilans]
AST pyge aiile el glags il mhans 5 adall o (y5lle

g (o0 Aoyl BT PR

WWAA (285959 (ST 0 Loy (pidd g Cownn 0,90

Slio 2 nes oS ol plis ol (owyp @S
JB ol czge oy anls Sl 4 S5g IS 0l
Oedyzem] Ay 4 oud Wl 252 L3, 50 (slaki>d
Slaogs Gl corge SSjglSaul odle 4 09 oo

ol Sl 5 oo ez o510 (15 o JU sl S
Oeoligd (S9yded (SS90 alwy a4 oad Ll

e ST GRS 4 (b gd oS gen 5y 09h (o

5 42U Gl )3 layg)9 sk JolS o )25 o ol

(0) 955 (oo uebisd 5l el s o b

syl L BOHDA ai ol b ,o o b oles

(V0) 980 HyainS )b S)lom S92 o sloenS |

s ST a0ty S 5 3eST ST laJIS0sl,

o T b baiye (dsbo gl glojens 5 Lo lon 51 55k
s 48,5l G o] a5 sl sols lis Slalllas . oiws

P Juld U EE bopslls K (S5 el
e g Geelgs v el Cage Geeligs (59 uee

wbomwm  sleoxi S (Up-regulation)  aslsél

] S ol ol (Slosgys 595 2 @Bly S5 relg
Omaligd (ouS'9)0e8 =7 (S 508 (V0 -TY) 23,5 oo oo
Pl yily S 4ol 50 rge ol sla S0y b
Oelbgs LBl sladel> Bk 5l eaS 5,98 (nl 958 (o0
Loy ond poibimles )0 @dly (Sojyelgs laaibly o)y
Ol Sl (39,008 deaSTy g JouSg )i ags
WS )3 g g OgelienST g DNA (ygrnlileST 8 o]
oS Fey9 43k S Gy (Ve-TY) Wed oo (Joke Sy

(Functional asymmetry) s, Slos ), pac bl g0
S5l g8 peiiane (lacnssST 5l oslitl L a8 258 o

5 2 oo il bosipS (5, » Loniions o5 (b 901 ol

Colige o ol3T S paliael i s ué (glacuncs oS

Jle a1y o il g ol i g eols il |,

JB (o5 jsb 4 s el (S5l slaailly

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


http://jssu.ssu.ac.ir/article-1-3344-en.html
http://dx.doi.org/10.18502/ssu.v27i1.869

[ DOI: 10.18502/ssu.v27i1.869 ]

Downloaded from jssu.ssu.ac.ir at 19:47 IRST on Wednesday February 3rd 2021

olas odurw Semidls aabbly Jol> pol> iagh

5o oLl JRiils (S oaSiils siwgh Coglas gan

pll 4y ollisls ol Jbo culas b g ol 0 VWAY L
20,5 oo NS Soglae cpl 5l aAlwgnay a5 el odp,

Sl 0y a8l Ho o ,lad

g )l 5yl )5 ST §g S vl (B>

pezs a5 ol ol dslllae ol @l @wods gba

Soge a pSslS p e Sk Ve e b S5g S ol
@ e ;0 S B pae Sl carge loyd Ay
S GrSslr g cblix carge g 09,5 o0 HemtS L (5 low
i D9 e ol ez Su5elied Slagg s el
il 5 Sl g slaST eyl BB (o503
Sladllas )0 GguiaS )l )l 51 o onl 5o SS5g S

B9d (o0 4oy (]

1-Donaldson IM. James Parkinson's essay on the
shaking palsy. J R Coll Physicians Edinb 2015;
45(1): 84-6.

2-De Rijk MC, Launer LJ, Berger K, Breteler MM,
Dartigues JF, Baldereschi M, et al. Prevalence of
Parkinson's disease in Europe: A collaborative
study of population-based cohorts. Neurologic
Diseases in the Elderly Research Group.
Neurology 2000; 54: S21-23

3-Scheife RT, Schumock GT, Burstein A,
Gottwald MD, Luer MS. Impact of Parkinson's
disease and its pharmacologic treatment on
quality of life and economic outcomes. Am J
Health Syst Pharm 2000; 57(10): 953-62.

4-Dorsey ER, Constantinescu R, Thompson JP,
Biglan KM, Holloway RG, Kieburtz K, et al.
Projected number of people with Parkinson
disease in the most populous nations, 2005
through 2030. Neurology 2007; 68(5): 384-86.

5-Di Monte DA. The environment and

Parkinson's disease: is the nigrostriatal system

1YaA o-].é)g)é ‘64. a)Lo.ﬂa ‘,g.».a.b 9 Camand 0590

preferentially targeted by neurotoxins? Lancet
Neurol 2003; 2(9): 531-8.

6-Kanthasamy AG, Kitazawa M, Kanthasamy A,
Anantharam V. Dieldrin-induced neurotoxicity:
relevance to Parkinson's disease pathogenesis.
Neurotoxicology 2005; 26: 701-19.

7-Ascherio A, Zhang SM, Hernan MA, Kawachi I,
Colditz GA, Speizer FE, Willett WC.
Prospective study of caffeine consumption and
risk of Parkinson's disease in men and women.
Ann Neurol 2001; 50: 56-63.

8-Arenas E. Common views in the treatment of
Parkinson’s disease. Brain Research Bulletin
2002; 57(6):759-808.

9-Barneud P, Mazadier M, Miquet JM, Parmentier
S, Dubedat P, Doble A, et al. Neuroprotective
effects of riluzile on a model of Parkinso’s
disease in the rat. Neuroscience 1996; 74(4):
971-83.

10- Stelmashook EV, lIsaev NK, Genrikhs EE,
Amelkina GA, Khaspekov LG, Skrebitsky VG,

O3 9oty Sloyd = (Sl lods g Sy pale oGS alo


http://jssu.ssu.ac.ir/article-1-3344-en.html
http://dx.doi.org/10.18502/ssu.v27i1.869

[ DOI: 10.18502/ssu.v27i1.869 ]

Downloaded from jssu.ssu.ac.ir at 19:47 IRST on Wednesday February 3rd 2021

OlH)an g olad cuuzw -

et al. Role of zinc and copper ions in the
pathogenetic mechanisms of Alzheimer's and
Parkinson's diseases. Biochemistry (Mosc)
2014; 79(5): 391-6.

11- Schapira AH, Olanow CW, Greenamyre JT,
Bezard E. Slowing of neurodegeneration in
Parkinson's disease and Huntington's disease:
future therapeutic perspectives. Lancet 2014;
384(9942): 545-55.

12- Clifford MN. Chlorogenic acids and other
cinnamates — nature, occurrence, dietary
burden, absorption and metabolism. J Sci Food
Agric 2000; 80(1): 1033-43.

13- VecchiaC, Tavani A. Coffee and cancer risk:
an update. Eur J Cancer Prev 2007; 16(50: 385-
9.

14- Salazar-MartinezE, WillettW,  AscherioA,
MansonJ, LeitzmannM, Stampfer M, et al.
Coffee consumption and risk for type 2 diabetes
mellitus. Ann Intern Med 2004; 140: 1-8.

15- LindsayJ, LaurinD, VerreaultR, HebertR,
HelliwellB, Hill G, et al. Risk factors for
Alzheimer's disease: a prospective analysis
from the Canadian Study of Health and Aging.
Am J Epidemiol 2002; 156(4): 445-53.

16- Yen W, Wang B, Chang L, Duh P.
Antioxidant properties of roasted coffee
residues. J Agric Food Chem 2005; 53(7): 2658-
63.

17- Hernan MA, Takkouche B, Caamano-Isorna
F, Gestal-Otero JJ. A meta-analysis of coffee

drinking, cigarette smoking, and the risk of

WWAA (285959 (ST 0 Loy (pidd g Cownn 0,90

Parkinson's disease.Ann Neurol 2002; 52(3):
276-84.

18- Liang N, Kitts DD. Chlorogenic Acid (CGA)
isomers  alleviate interleukin 8  (IL-8)
production in Caco-2 cells by decreasing
phosphorylation of p38 and increasing cell
integrity. Int J Mol Sci 2018; 19(12).

19- Zhang L, Fan Y, Su H, Wu L, Huang Y, Zhao
L, et al. Chlorogenic acid methyl ester exerts
strong anti-inflammatory effects via inhibiting
the COX-2/NLRP3/NF-xB pathway. Food Funct
2018; 9(12): 6155-64.

20- Baluchnejadmojarad T, Eftekhari SM, Jamali-
Raeufy N, Haghani S, Zeinali H, Roghani M.
The anti-aging protein klotho alleviates injury
of nigrostriatal dopaminergic pathway in 6-
hydroxydopamine rat model of Parkinson's
disease: Involvement of PKA/CaMKII/CREB
signaling. Exp Gerontol 2017; 100: 70-6.

21- Gerlach M, Riederer P. Animal models of
Parkinson’s disease: an empirical comparison
with the phenomenology of the disease in man.
J Neural Transmission 1996; 103(8-9): 987-
1041.

22- Schwarting RK, Huston JP. The unilateral 6-
hydroxydopamine lesion model in behavioral
brain research: analysis of functional deficits,
recovery and treatments. Prog Neurobiol 1996;
50(2-3): 275-331.

23- Facchinetti F, Dawson VL, Dawson TM. Free
radicals as mediators of neuronal injury. Cell
Mol Neurobiol 1998; 18(6): 667-82.

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


http://jssu.ssu.ac.ir/article-1-3344-en.html
http://dx.doi.org/10.18502/ssu.v27i1.869

[ DOI: 10.18502/ssu.v27i1.869 ]

Downloaded from jssu.ssu.ac.ir at 19:47 IRST on Wednesday February 3rd 2021

24- Schwarting RK, Huston JP. Behavioral and
neurochemical dynamics of neurotoxic meso-
striatal dopamine lesions. Neurotoxicology
1997; 18(3): 689-708.

25- Vardi N, Parlakpinar H, AtesB. Beneficial
effects of chlorogenic acid on methotrexate-
induced cerebellar Purkinje cell damage in rats.
J ChemNeuroanat 2011; 43(1):43-7.

26- Lee K, Lee JS, Jang HJ, Kim SM, Chang MS,
Park SH, et al. Chlorogenicacid ameliorates

brain damage and edema by inhibiting matrix

1YaA og.é)g)é u.ig. a)l».& m,.m.b 9 Camand 0590

O3Syl olonr 50 S9! (B>
metalloproteinase-2 and 9 in a rat model of
focal cerebral ischemia. Eur J Pharmacol 2012;
689(1-3): 89-95.

27- Oboh G, Agunloye OM, Akinyemi AJ,
Ademiluyi AO, Adefegha SA.Comparative study
on the inhibitory effect of caffeic and
chlorogenic acids on key enzymes linked to
Alzheimer's disease and some pro-oxidant
induced oxidative stress in rats' brain-in vitro.
Neurochem  Res 2013; 38(2): 413-9.

O3 (9ot Sloyd = (Sl lous g (S pale oGS Ao


http://jssu.ssu.ac.ir/article-1-3344-en.html
http://dx.doi.org/10.18502/ssu.v27i1.869

[ DOI: 10.18502/ssu.v27i1.869 ]

Downloaded from jssu.ssu.ac.ir at 19:47 IRST on Wednesday February 3rd 2021

Journal of Shahid Sadoughi University of Medical Sciences Received: 4 Aug 2015
Vol 27| NO 1 | Apr 2019 Accepted: 1 Nov 2015

Protective effect of chlorogenic acid in an experimental model of
Parkinson’s disease induced by 6-hydroxydopamine in rats

Saeedeh Dehnad', Zahra Kiasalari’, Mehrdad Roghani*

Introdution: Parkinson's disease is the second most common neurodegenerative disease. Considering the
antioxidant and neuroprotective properties of chlorogenic acid, the purpose of this study was to evaluate the
neuroprotective effect of this substance in an experimental model of Parkinson's disease.

Methods: In this experimental study, Wisar male rats (n = 32) were divided into 4 groups: sham,
chlorogenic acid-treated sham, lesion and chlorogenic-acid-treated lesion. The experimental model of
Parkinson's disease was made by injecting 12.5 microgram of 6-hydroxydopamine dissolved in a saline-
ascorbate solution into the left side of neostriatum. The chlorogenic acid-treated sham and the chlorogenic-
acid-treated lesion groups received 10 mg/kg of the drug intraperitoneally daily during a week before
stereotaxic surgery and the last injection was given one hour before stereotaxic surgery. In the second week
after surgery, the rotational behavior induced by apomorphine injection within one hour and the number of
dopaminergic neurons in the substantia nigra compacta was examined and counted. For statistical analysis,
one-way ANOVA and Tukey post-host tests were used in Sigmaplot 12.

Results: Chlorogenic acid-pretreated lesion group showed significantly lower rotations versus lesion group
(p<0.01). In addition, chlorogenic acid-treated lesion group had a higher number of dopaminergic neurons
relative to lesion group (p<0.05).

Conclusion: Pretreatment with chlorogenic acid reduces motor asymmetry in an experimental model of
Parkinson's disease and has also protective effect on nigral dopaminergic neurons.

Keywords: Chlorogenic acid, Parkinson's disease, 6-hydroxydopamine, Motor asymmetry, Dopaminergic
neuron, Substantia nigra.
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