[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

WWAY Yoy (B (3l2) ¥ o plasis AD I —yirogs

2 970 (S 90 oS gad 33 S gd s ! (9 595 Cdilono O it
coligd (S g 30 —F b oS
(M.Sc) ' 55 55T sy (PhD) () o 61S"(Ph.D) 0Ll 3 &5 deses PH.D)” S B o s e (M.Sc)' e 4 g

Q,US —QJ}.[«/ ‘;«/[.www) ‘UJ{/‘L,‘“L‘“W"’J oAl ‘L)Lia/.} olLils =
‘f«‘.djf’}lc LTS 9 % «u,wl.««?w..u oA (‘_)L&/J 4L<;'2.f/.) -r

oS>

Parkinson's disease, ) ¢ygmmeas )l (5 )looms dmiilo (635 0 (s oot (o 3505 (U5 slomy 5o 132 g Ayl
L .00,5 o0 cwS gad (Dentate gyrus, DG) glailais s j0 1509598 (@l & i (ol g0 b iadls (PD
U Gl ) 59 0,00 3923 alidlo JMST g caoSgrad 50 Waygyg St GRS (s 45 (oo bLS )| 4 dgi
sl Juo «(B-OHDA) (ol g0 (oS 950087 L amls 51 o oS g (213039595 32 (CA) S gi )5 sl
h.n.é)f)'):s ) S)90 PD ‘SML”

=% 09,5 il 49l 0g,F Wi i 09,5 (i 4 (BoLaT j9b 4y slwa g 315§ (e G Shge Gy g 9lge
iy L5 030 gLoog,S (! 09,5) w (325355 SNC Jomo 53 a8, 90 )50 43 B-OHDA (s 539,95 59 50
2 PSSk Ve 5 00 FO 390 b SomgiyIS sl 1P 59l (g5lo3 5 0 )kas o i 4 Ly 4 4 oy sl (slabge
4 939 39 5 S S 39,98 G233 51 ax 595 1F 9 Jud 535 VF (U5 03,8) shaie O 9 (lowd sloegS) o5 olus
Obeyd Job Ll 51 m o G255 ol Jlo i S 999595 Sl 41 i (pd) ik 09,5 &1 .0 0wl 95 31957 w5900
=950 Vo Gl Sudlily S Tel g (s S @ L adadlo Bk L (gumlusod Iy g winl 75l b jke
& gm0 oS g DG, CAL, CA3 gblow jo Jokow (b Lo clgrg Cawld J5 555 b g imol Sy 31 g ol a8 )5
S 53008 (05955 S 31 T 95995 b ol 51 30 S5 oy g9 S 9595 55 b jekio 4 .08,5
o eslaw! TH

s 09,5 41 o ] 09,5 30 G253 oo 30 1y ko TH (slagyg 98 dlS ool giummd gins] (g 2 104350
A G e g J S 09,5 30 CAL o0 s Jobw 9 DG dilaio sloails s Jobw Hlo cxo als 015 oo yli
Woldio 5390 b o jlowd (sog & 1o lodils o Jekuw Hlo So i3 iz o (P<+/+8) wi sudlice pib 09,5
KUV R V- P w_wi 9 Jy=ioS 0945 A G 1o+ 9 00 (sl2390 L ol jloud (gWog )5 o CAl o b Jolw 9CA
o581 ol g J 7S 09,5 4y o 0l jlo (sloog ;S 10 CA3 4ol oo slo Jobuw Slusi a5 yg0 40 .(P<+/+8)
lag Ow ‘) 6)‘&6;\.8&

Laigyg Sy 5l g adls cuSgpp p (Bl J1 Sewgi )5 dal 9l (553 0)bac (Sy95 5920 16 o aomid
$30 (2L 59510 S pleie wr ) gylojy o sbac (g oo ol by S g0 5 S 9l 6-OHDA (S gig 99 sl J1 o
2,5 520 PD alidls w¥MS | sguge jo YU Giloyo Jouniliy b

o.:.ol.y"o 5»53)..\.3.@—9 ‘o.z.ol.”o ‘ga.ofg.u.b a‘sig)gi Y-\ Y n.ﬁg.wgi)ls .)_:_.,.J :‘SJ*'S ‘51&03‘3

B S b b

s 5 (VTA) ¢ 5285 (oS (SNC) sbow o o1 20 e e S il i Bl ) ity Sl e
[Nl Fo150 58 s ol T8 S an il e K5 elss slags, s
Email: kashani tmu@yahoo.com SYFPY - YOVEVATS @ L - AYVIOFAA-Y i oJ s ot o %

YYY VWRY/P/V o pdy ol YTAV/A/YR wdl s gl


https://koomeshjournal.semums.ac.ir/article-1-1922-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

oL\ 5 ST A g

A L aS o5 SHL ol 5ol by o)l i
G lS o1 Ui a5 SNE s S5 el glagy s 5
55 5 Pas) Slas 6,55k 5 Al el ulyn il
oS solan adsl Jol e Lo il W] oLy ) 5o
sl s i o plb cons 55t (S Iasl 5
= 45 (Spatial memory) L2 alssl~ g 51 adasls
JAT Al o o) seols S alzsls
Sl el 93 ey aS SLbLs ey a5 L
s Lasbasayalsl ) CuS5a DG slag s,y
~F S5, Aoy 4 VTA 5 SNC bl slags, 5
oo e adlllae o) o 1) plis Jae (melinn oS50
5 oSt I SdaS 5lee b S 55,58 (0 0 S sl
D ose ) K5 el sbiss s oilams) ozl Ll
Slagas,s Bl L aod 53 5 48 o oy S5 5 03
S it cpl 5o gy, 5 B R R e T
35,8 2B ool 5o S oWl 4T 5l S 5 e
At aaly: gledie §ptSOL solen Do dlsls s
AERY

oblas s = &S Sl U, L2l 5 Holinger
Lo, sSb 5 a isls ) (L8 e 5l ey SseiSHL
O] U ST ST SIS, laeS) o
shacas 48 assls a8 ol awln, oLsl 4 sl
) wesblol aate 5o 2SS Ul b bl
selS sLis 3Ly 5 SGZ 5 e sl i s
St laossss 2alS oS 5 e ol b e
(ol ol 0o S5 el oo e G A0 JLs 4 e
st pie a5 55 8 e slew 3 (St e ol 4 s
sols olas ladss 3 b 5[V o] cd ol S e
09 551 5 caSped 4u VTA 5 SNC bl slassssys
S om $lmlaw (nl Bl cel 4l ) 5o oelss
Lo cm 2 Ll e ~>>J—§@ sl 55

ol 3 6,—.53\—:. 5 atsls Sl re S5 el g0

@Juéjié J.a\j,c .[\\]33&6« By )\%a J,MS)\J

YYY

bbse e 2y 42U 4 SNe Gla s & ) pisu
JS8 53 s il a8 0t s (i 5 Jlops 42es)
R B S R - RN AL
A g el g D 35 e 0d—eb VTA 4 SSN¢ &by
5= o S St S ISl et ST laans
528 S s 48 sazme 4 (o 3l S g glailis
i 030l bl 4 5 eu g5 8 SNe by isy 51 &S
[Y] 250 g0 438 Ssad s 50 S35 00l 93 s (555 0

Hippocampus 5 laslis w8 bl 3l CuSoen
Ol el Gblie ol 53 by, 5 et JSCas proprius
ISt sy oSl 5 s Sllatil s g 5 03ll (oS 5
52 230555 @4 e 53 K50 o> CA3 5 CA2 CAL
5 (e slagta masbl 55 sl le) SVZ bl
&0 (cnSgud laslis Y o 5 i) SGZ
iS5 B SGZ s s Sty sl 5,8
Shasly g b 4 4 s 5l Jols slad g 5 sl
Gy gl ok Kls Sosb 4 S e O 2l
sladshn G, b as olilag 58T 5 CAL SV, 5e 4N
ol Lag T by wips o colan CA3 o a b Jlasl o
Y] w15

Lo $Lap ST sLgsl 5l sac s3] el s
laslis S e SGZ 4l o ) 250055 « S5 el 5
oo Sl sl b s ans e 15 Lol cow
3SVZ 5 SGZ blia 53 Joku S5 LaalS , il
JF] el saz 3,158 8w 5 Lok ,

S e K5l a5 0 setSHL ol 5o
5 Bl ez o s Al w2t 5 Nsde S
5 adile S SWs] ol Jlss 4 awa8 CuSpen
o 5o melun 0] 53,5 o sl Glles 5 oS5k
[8] oohs cles o580 5 s o8 -

CAL slagsss 53 55D2 5D1 alyss oo .S
03 ol Sl 4 ax g L V] whas glele CuSsen

abible oy gy S Jos5 o EB e il 53


https://koomeshjournal.semums.ac.ir/article-1-1922-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

\Y/C\YQ\M.AJ t(o‘ JLO) \‘ eJLm.i} ‘\().L\:-

s

s —ils 53 i S (65l sl Slea i gl A
S N ol ol il sty it
(dSils NS anaS 1S s Lol Sl s,
o Gl ige an cule ) plaals o Kails wlizcas;
09 8 XA s (1=V) 05 5 i 4 ol 5b 4 L
— A p9ydd 6-OHDA) o S55, 5 °}J§ ol dyl
Lol dls ads Sea ¥ D3 2 55 Sen ol & (&
DA b 5 S0 4 s AiEs 5o i) 5 S o /YY S
iy U 290 sbaey S el 05,9) a2 3155 SNe Jome
i gl A S S5, 5 b ks ol Sl
JO oo L S s Banl 1Y ool 65k, 0)las
&S b eas ol & 2 S S e St 500
slaes %) o> Geneham Biomedical Technology
J5 505 VP (JS 65 8) (oolae I3 e O 5 Glas
skl 5158 &) po 4 S ssn 8 35 3 dm 555V
Il S50s5 Gla an 5 (o) it 05 S 4.
[V =YY] o G5 ol
L ssscmm oo sboise 28 e sl (255
0900 G5 Lo Jes 5l i Ol s> 6-OHDA
e N e o N/ Ve mg/kg - S Blis
25 P Gl 5 ool Sl dle S8 4 Sl
P S S P P I RV IR { PV IN L COMR RS
)—r“"u’.bv:dwch‘ud‘;ﬁur’éeyubﬁ
tosdon =+ /0 Slazina L (SNQ) bUte e 5 00
BY/Y 5 i oSt e VIV 5 ke s
G sty el Sl | e oo Ll
ey 2 e 5 b oK R N e
s S a s IS el Jo o5 S Ehose 3l
Jolows jids Sea ¥ 53 6-OHDA 5 35 Sa 7 (S 0l
5o SN a0 4 b 53 &hpo a4 s Jo 10 /4 S
00 osdaar S L Oli5 a3 8 35 e el
VY S b aSly S o SSTL 5 61 S
e85 5 oS s ke 4 s ol adds s iy S

B\ PSPt DS BV - R S PSP E WA P R
(55 LIS S, S S SLap a0 S e !
A PTSE oS, ¢ o] (S3 el a> lagsls (o5 el
Y=\

Rosmarinic officinalis s & — 3 ¢ ke, o las
SlS 5 eslas ol Jol sy sen e C\J;a_“\
T V5 S VR ) WA L PP UL S W R o PR WA et
W] el S sl

RZPRUE 351 U VU1 L% VS U SN . SN ) PR
ol oS Gl 4wl Slas 55 2V 5las) )
Jraze SU53 O JeuSi0n 05 8 55 oS5 I VY 5
slacilaas) sl kel 4 ans Jlay Sl o) ol
ao o S sl acs ol 1 s ol a8 el Ko
o) Sl As 5 G5 b (A AS el
VANA] S e a1y ol

oy, OHDA-F b 55 5,5 b e ol 5o
Loyl as s Usoas oo 55 VTA 5 SNC el
L alie glabsls Pl CaSson 5 sble o) o ras
5o aisle Pl ) a8 55 8 s bl g smiSHL ol
L ol 1ol cwSsmn K5 elss slags,s L2als
6,—5J5u~ Ly =hosss ool 558 K s
Losss S5l b 58 K S o 1y bl
o adsl Plsl sy cgr o S0 8 S5
sl aSo, b a4 s sl wals o 5eaSHt Goles
JUSGdS e [ 56h b olan a5t Jol e o sl
5 ol G 3 Al dalss s s puiles 4 e
o5 O 58 O 4 K s ul ST 55
R S ed u‘“\—g Sy cpl S5 cblas

...!..!Jf‘;a

Lo ybg) 9 Slge

w}—AJ«v\GY djjjdtknd.\.wb.:)}délﬁb};

TJj VY-=YA 8 055 b Ll ol 5 8\4. F@le


https://koomeshjournal.semums.ac.ir/article-1-1922-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

oL\ 5 ST A g

N oS 5555 L el 51 55 K05 500 sLpss s
sl Cge .a soli| TH (Chemicon) JJ 6:L@.‘.T
5 Ol A Jglone olyon 4 (8L ablia 5l (o3law RSl
YPe o Fee Ao ab U 50 SOy 7+ /- OTween
a . Nas el 13 iy o D S a4 Oy
Wb 8 oo o /Y osn 5 ol PBS | saaes ol JUss
el V=Y Sse 4 7N e e 2 diSSM J e 1 e
b 0l sl oz ool 53501 sl 5T 08 4S5k sl
Rabbit anti-(V:) « +) 3huSy 0 o595 Ao gl 5]
&a—e 4 phospho-Tyrosine (Hydroxylase, Invitrogen)
PRI (RPN K S| WP VPP VRS TCIS Wl | ¢
4 (V) ) FITC & 8558 456 ool sl b olaws 3L
Lo gblas [YV=Y-]az el 515 ¥V °C s cele g3 Sas
s (NikonEclipse, E600, Japan) uiw sl o Sw S
5 aallls (Nikon, DXM 120, USA)Jlizus g2
K gl S
S omlly 5T 5l eslaad b Wesls sl i,

(P<+/+0) (s S byl e sllas £ u‘i‘l—*‘ Py~

A A:A;JE)QJ\.)G:#

acilate ) et g sl i, an (BL L) s

Aol glse an et TH slays, 55 ol SNC
s N\ S B B8 s 2550 05 el s
ot el 5 ot slney ;S 5o 15 e TH a5
S Sl s 8 5o el atia S S 80k ans e
39 (A) 25 g0 0dd Gou 5 Joe o St TH Glagys, 58

(B) ol st 428 55555 o815 5 el 558 50

YYo

003 S i sl 6l 55 5 Ko o 4 Jskona
s sl 03 35 3l e 4833 0 Sde 4 (g w SNC
ol L sam slacisis 5l S ke shte 4 wle L
et g5 Sl A b o S 8] (o2
> Ol (2l s oLl 51 s [YONFYY,Y-]
JUas) e sl b Sl 4 el im0 ples b o
Nt 1S ol i) 5sb a el GEm ) ey 5 il
53 Ol (635 0553 535 Dl b aw cad8 5l

i S 15 b aw e i

Ul olass 0593 8L oL 51 ey - 8L addllas
XA o598 A S 3L Sleslaal b 5 eas i es o
S s celn ¥ ou@)mcjuu)@w
Sl o] Jlssasy s esls 15 7% sl 3L
o0, p s Sen 3l el b 5w ol G314 L s e
s 15 S el K ) s 5 48 S5 )t Pl
d.)‘jj,;d:;T o g say| 5 (Cresyl fast violet) 45,
LYYV T 515 s 2550 S50

bl a5 Ly el 55 51
F/OY s LS ey sin e Y/A (0350500 53 5ty
LB CA3 ;DG CALL bl s5gume cnl 53) o] s e e
Vo cabo b s S g 08y Son dblie (ot saalis

Aols Uy plaie VB0 65 8 o 5l e A 485 009 S
s anzls 5 3 3 6 3 Yep 5D saz awals , Yo omp
5 Bt (5 5al S, L /N gy S S Ltas Pl
4SS Soo ol 4 il XYee S5 L e
= 2 CAL 5 (J8 ,5b ) DG sblie Glagys, 5 slam
o Sl 5o 2sled YOO pm’ cmlas b s ol
i S LY e Gaoles s S Al sdel s
ol 53 Wy, 5 olaw o S0le CA3 aidate 5550 )5
63,5 arn &S Lays, s [YEIV] A aulows \Vopm’
Sad ag oSl glres g Shpo 4 plaesley S s atls
sdazan F 5 Somnl Gloss on Jéssk

JYY] o ol


https://koomeshjournal.semums.ac.ir/article-1-1922-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

\Y/C\YQLM«AJ ‘(O‘QS’L%) Y b)u ‘\OJJ;-

L sl 055 5 (A) 2 05 S 53 e TH sbagss 5 sl sad oals gLt Gas 5 amU 53 sl e o) 0 2 TH 51 gt s i) ) IS
x¥.. @Lﬁj)}. o) LA o0y 5o Ky 4 Sty 55k 555 L S (B) S,

2 e slagssss oS5 &S sl ples Sl &S e b e Ky 5l oSt il sblia ¥ IS s
$Lmas S 55 aS5en CA3 5 CAL (lasilais S s e 5l el s S 50 oy sy b3S
S ol slas Gl s hile b eas )l NP TN Y S S I R R
oot b s el 5 ol (nl 5l ol 5 J S laes S el o S glailis S aidaie 55 Wiy s
(A G JSa ) s a5 WS s 5l s ke Gilizee claeble L1 )b, oslas 510 LY Sl

iy 2V

st

100ur GAS g it * i
S b A

R [iS

T : % B ety Ll
sl (CA3 5 CAL DG) L;l&l.ﬁ:c;i.:&u AS(B)WT)(A)(,.;:@ $ p3 yo Ay }J;Ldﬂiﬁjj\wdwumyb\‘ I
XY .. d\.&.j)j ol s

A eals QLL} Ay )

N

W 5

5(B) 0- mg/kg (A) \-- mg/kg slac e U Sws, s w8 4 s s, o515 .Y IS
asl, ol WT 5 S ey § 4 s sl slaey 5 s laslass CS‘" 4> Sl g e slaws ccad saz o3ls plzs (C)Y0 mg/kg

Ao e plad 1y sascy s Hbails sad e 503 sla 2l o rJ\.w Shaly slad e S sla zls x¥. . &L&JSJ} Sl

G

YY#


https://koomeshjournal.semums.ac.ir/article-1-1922-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

Gl g Bl

LS 5 Saed 4

S S 58 e S5 5 il

(C) Y0 mgke 5 (B) - meke (A) 1-

(C) Y0 me/kg 5 (B) 0 mg/kg (A)\-

. mg/kg 6\_%_1&; - &M ,)\sw b o s duh, ; 3> S sn CAT 4l sy F sz

Foo oS ol wsl, uunbﬂw\,‘jjas‘;\.m,;gwa.u)kg oy 8 53 CAL 4l o p slad s slaw coaed s eols olss

05 8 4 S (5)l3 gme LB CAL 4l o p ool
AV JS) (P< /4 0) s oals s 1, o

Sypa s\ley S s 6\44\)4;65\““1:“): Logs oSl e
u))\SAagAL.L;MJhL&uy)\SM‘M| o sals uuﬂAﬂj\Lﬂ

Sola e J}-J’A—‘.%":’—““T}JJ—:;S ey S a4 e 1, Jske S
Oolis #(P</40) 05 S L s sme sl *oad sals Ll )

(P</40) J 8 5 el slaos 5L s e

0+ YO MEKE ol e 4 Ko 5,00l S5s3G5 2e

U e slad o sluw 5o 6ol gme zal 3V

YYv

mg/kg “_g\_m,\_kls\_.&_...y)\s.»u\bm.ﬂj\.«ﬂ ‘5th};).\ t.AAS‘,M.bCAB 4...‘»\;).\ Lhu})y OJS‘N

f.. &_L\;ASJ‘}! ol oo els gl

et S St B s D51 s 1 5l
—sSsmn CA3 5 CAL (laslns S able slags, s
el aallae 5550 slaey S50 (oS b 5l s, oS15
Yoo Ke)
slacble U S 5,80l b onz )l glaey 8 5o

0¥

L slus 5o 6ol gme (231 (0 N -+ YO mg/kg)
oy, S i Cud S slalis TS 4l laals
i i en P/ 0) st ssaliie ol 5 S
LS el 5 J S slmes 8 55 haadls slad e
A Dlssad) (P</+0) sls plis w05 5 4 Cod (6513 1m0
N0 mE/kg ol 4 CA L sai,las by S 50

CATL el o n sLadshn slasws s 5l sine Ll 3l
e sanliie el 5 S slmos 8ty Cd aS g

s el 5 I8 slney S 5o iz 5 (P<-/+0)


https://koomeshjournal.semums.ac.ir/article-1-1922-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

\V‘\YUL..M) ‘(O' u-l\-d.’) Y bJ\.«.& «\OJJ\:-

oS

el 5o S e S e lailais 2Ss 4l 5> OHDA
A eanlie Voo 50 mg/kg clayes b lgs Il CAL
i sanlie ool gme SICA3 4l s

2a VTA SNC blie oy ae bls ) &S ol )
el 3 808031 sl 15 35y aSan 5 Sl
2 omebes il M\SA AS 0 S DG ol oo s
6L.ha.\_3ﬂ§ BIET EUP S S WSV VS | PSP
e [VEF] adhas Ll (s s el
Ll s Goos sleiin 2S5 Co g ol (1B
S ol Bl e cpl 55 was e, 4 in vitro 4 in vivo
o 4 A LAl bogys oSS e e (S
Lo ol G 50 (Simd s 30 (s e 53 ol 90
S5 el g5, 6-OHDA (oS5535 5l sl
i el so LialS U 5 ot G cnSomes 4 bgy e
53 CA3 5 CAT (laslus cﬁ_w Dlsasly slnyy sy ss
Solssinn G2 0t 05 S 4 G ] 5 IS slaey
OilS e st sta] (L s andl ol lai |
55,5 4 S el 058 55 15 e TH oy, 9 S5
18 ) $1osiS S| S 55555 6-OHDA 3 S 4,k
in vitro 5 in vivo Ll 2 51, S5 elbss slags, s
2550 slagg, s o )rﬁj AL [YV] S e
[rY] 358 o ol Lzals o

G5 b Gt ol 03 e 250 Sl s
Sl a2 03ll SNC 53 (S 555, 55 wofins 5 40,553
SNe e b it ol 53 6-OHDA o5 wsls ol
bl ] iy et g 45 0 il syl e
Jae o) 3 5 05 daled 5utSL (golen ads) i
e A5 SNC s S5 aebon laps, 55 7V 5l 50 S
A e o e OLS  aS515) S e s e
XS i o) 53 0ak 03 3 S & sl cpl i [FY] 5 5a
b eS5555 Gy S0 SNe s bss L

bl ol Lags,ss sl me 2alS s & Koy eai

YYA

oo 53l i |y el 5 S ey S 4 s CA3
5 ol Loy S CA3 el o p sk slaws S
sla gl 1y 0y 8 A G ()13 e 2SS

(A JS2) (P<+/+0)

s adlae 55 5n slaoy 3 53 CAT ailate 5 gy oS5 Y JS2
oS Ve 50 mglkg slac ble b S s Bl Lol sas ol
il 58 ol me s ab e 5 08 Slaey S a1 s
s Sl #UP</ +0) ot 55 8 L lspine sl ¥ Ll wsls

(P</+0) J 8 5 ol sbaes S

ol adlllae 5 5e slasy S 55 CA3 wilsie )3 Lagysys oS5 A S
o S Jobe S5 (gola gme ﬁ\; WA 1 LS WO W P WP Y
05,8 Ly s ine sl ¢t ol 5 S Loy S

P</-0)

ot S 5,8l ) s sk 4 &S ol o

s 5 43 b 53 G5 ) e S Sl (S5
B Y e b S 550 SNC 4 S 55555
aly
Gl SNC s S 5955 rlitas 5 45 ,b500 3055 =
S ol CuS s bl 5o by, s p—q,&' 20 Gl e
JOmgkg s b S 55 Sl Sysa 5520 —

6- coSssos oLl 1 50 Laps,ss S a5l e 5 00


https://koomeshjournal.semums.ac.ir/article-1-1922-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

oL\ 5 ST A g

oS5t o Lagg, s S5 (S3dl a5 5osls alia
S ot G S e S e s lasils
sl i ) Loty el Siiaslods sl Syl 51
o) oSl sl YA Jw js Lee [YV] sl
3r Aizma 531y GOl 8 05 alss sisss s b oS
bl s L;u‘%—us‘u—j SISl ad
[Tl K5 melss slagys, s

oeal L Sexsbsuml s S o YN Jl 55 DU
slanss Sl Swsual sl slas] sl ol 5
3 6-OHDA oUWl Jols «Sin vitro L) & 55 el ss
[¥8] a8 o S S ol MPTP

ladie (aios ol 53 S Slasl T an g L
S 5ol 1+ g5l 55le55 S oolas b sadalayl
N5 s 2552 DG 2bosss 5 0 f\J 5 Xad Hles
Sl 5o, V5 8 500 olass Speslae 2 8
ol a0l 53 30LE &g 4 Sllps 4 anls
NSV [ UPPUUCS S S S P UG WIS U I E R W9
VAT w2l 5138 5b 5 sieny

oy ol Yo NN S s a3l oS s s
Gl i an PBlio 3 050 4 ) S Bal
5 d8 550 oless Jsb o S sl Jas ol o
3,5 eamlie (g9 050 cnSond 4 amld 5l o 5N\ Y
oS 53 CAL slapg)s S e 5l S ) Suul
534S el page Dlon 581 ey g oley aals
VS 5,0l L Sl 0l ol 15 )
L olss aS go0 o [YY] as S5 el 5N 3 505
O T e = R [ T
J=8 ol aSobs plas 58 ksji.‘.') as s ~°-L5@ Lo, s
s 55 b e 53 5 50 ROS 288 | cans L )
[YV] oS aalss olal bag s 58

N olss post Sl 4 a5 b 5 Gaiow ol 5o
ool 5Lt S 5] Blin 51 35 am\s

PRSI IUR SRR STV U N UV VTP BRI

yYya

Golam oo 1y adssle PDest a s sl o plis cwSsun
2 S Sl oSOl

Eot olas U 0smil olam 5o Sepl 4 a2 55 L
Gt 03 S e 08 e A (Solen 4, e A
o b oy i BT R TP PSR
st i oolban adyl Jol e 5o s eed 4.l VTA
J=le 00 (Hs oS aalsss sbnl Sl ol IS as
LS ol s VTA (i b oS (g5l 4850
o= Sl s DG 5y ohhosrs LS el el go
S 5 adils culg o -’-’J—f@ oS oed 53 S8
Solam 4B, i Jol e 50 sSoysb 4 5a e sl 5o
aalsn Sl sy 6l 45 eas g s 5 uiles 4
= ode 5 Gies ol oo ead o0 L8 4 Jue [VF] 0
Al 5 S 50558 G5 A1 5 SNe as by oy S
Ihs) S sen il bl 55 by, 58 b gae 2alS
S S $oleand sl olen 3 1) abas

DG )51, =0 ol a8 Jole o 0pl L
bl 5o Lag s, ):—'e.x.T L a8 S S ad
wls Laggrss o (Blis 515 ol cuSsns il
bl Al I3l 5 gy 5 et a8 sl
S ol Ol i g L g il G piSSL
S olsea ol oslas wle s 5o Lol 5l sl
i ol g Ll

ol ey, S melae Y- ¥ J s Kosaka
w08 alol Ll slesdl S sbadshe oS b
ol 5 s il Ll 3l b ke ) 53 NGF 5w o Jlos
sxlaal T ol o Al L2l Gless ol o las
Gre S dew Ol Sl 536 ojlas Sepl 4 am g Lo S
Bl 28 s 5 0 S o0 | NGF e 5 xS
waly s s ae gloasls isy S5 S o
[rf] sl

asals S YA i s s S es s Tto
el olads oslas Ol 55l S &S Sl


https://koomeshjournal.semums.ac.ir/article-1-1922-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

\Y/C\YQ\M.AJ t(o‘ JLO) \‘ eJLm.i} ‘\().L\:-

s

S andge il 4bbl ol ase ol s Gl
EIPC GO P CE TN S R O CE ) L S EX
5 ity 20S23ls 31 Aty 0 plaals olKsils
cosly bls a plials s&asls rays pske saSlany s,
A &alos] GBSl 2ali8 Slasl 55 5 bluy ol ge anp
238 e Gl Sas

xlo

[1] Gardaneh M. Dopamine-synthesizing neurons: An
overview of their development and application for cell therapy.
Iran J Biotechenol 2010; 8: 213-228.

[2] Bjorklund A, Dunnett SB. Dopamine neuron systems in
the brain: an update. Trends Neurosci 2007; 30: 194-202.

[3] Deng W, Aimone JB, Gage FH. New neurons and new
memories: how does adult hippocampal neurogenesis affect
learning and memory? Nat Rev Neurosci 2010; 11: 339-350.

[4] Yang P, Arnold SA, Habas A, Hetman M, Hagg T. Ciliary
neurotrophic factor mediates dopamine D2 receptor-Induced CNS
neurogenesis in adult mice. J Neurosci 2008; 28: 2231-2241.

[5] Bernheimer H, Birkmayer W, Hornykiewicz O, Jellinger
K, Seitelberger F. Brain dopamine and the syndromes of Parkinson
and Huntington.Clinical, morphological and neurochemical
correlations. J Neurol Sci 1973; 20: 415-455.

[6] Diaz J, Ridray S, Mignon V, Griffon N, Schwartz JC,
Sokoloff P. Selective expression of dopamine D3 receptor mRNA
in proliferative zones during embryonic development of the brain .
J Neurosic 1997; 17: 4282-4292.

[7] Otmakhova NA, Lisman JE. D1/D5 dopamine receptor
activation increases the magnitude of early long-term potentiation
at CA1 hippocampal synapses. J Neurosci 1996; 16: 7478-7486.

[8] Bethus I, Tse D, Morris RG. Dopamine and memory:
modulation of the persistence of memory for novel hippocampal
NMDA receptor-dependent paired associates. J Neurosci 2010; 30:
1610-1618.

[9] O'Keeffe GC, Tyers P, Aarsland D, Dalley JW, Barker RA,
Caldwell MA. Dopamine-induced proliferation of adult neural
precursor cells in the mammalian subventricular zone is mediated
through EGF. Proc Natl Acad Sci U S A 2009; 106: 8754-8759.

[10] Suzuki K, Okada K, Wakuda T, Shinmura C, Kameno Y,
Iwata K, et al. Destruction of dopaminergic neurons in the
midbrain by 6-hydroxydopamine decreases hippocampal cell
proliferation in rats: reversal by fluoxetine. PLoS One 2010; 5:
€9260.

[11] Veena J, Rao BS, Srikumar BN. Regulation of adult
neurogenesis in the hippocampus by stress, acetylcholine and
dopamine. J Nat Sc Biol Med 2011; 2: 26-37.

[12] Artegiani B, Calegari F. Age-related cognitive decline:
Can neural stem cells help us? Aging 2012; 4: 176-186.

[13] Bowers JM, Waddell J, McCarthy MM. A developmental
sex difference in hippocampal neurogenesis is mediated by
endogenous oestradiol. Biol Sex Differ 2010; 1: 1-13.

[14] Malberg JE, Schechter LE. Increasing hippocampal
neurogenesis: a novel mechanism for antidepressant drugs. Curr
Pharm Des 2005; 11: 145-155.

[15] Kim YP, Kim H, Shin MS, Chang HK, Jang MH, Shin
MC, et al. Age-dependence of the effect of treadmill exercise on
cell proliferation in the dentate gyrus of rats. Neurosci Lett 2004;
355: 152-154.

[16] Eadie BD, Redila VA, Christie BR. Voluntary exercise
alters the cytoarchitecture of the adult dentate gyrus by increasing

Y¥-

St Ve 500070 lachle L S 5580
S rm 5o\ Y 5 J=8 5 VP ol s b L S S
U lails gadghe slam Sl gme (23l co e o A9
33,8 e o) 5 J S Loy 8 Ly 4l 53 DG
(P<+/-0)

0 lackle b S 5,8l b sz )lag slaey S 5o
53 (P</-0) olsgimn Ll 0 S kS 20 Sdea Ve v s
03 oized 5 Ak eaalin CAL 4ol o 2 s sluw
oS Ve 500 Y0 slaes beasslag laey 8
CA3 slags st Bl 4 amie S 580 "’_}fjlt‘.s
38 ] 5 IS Sy F 4 o

S 550l e Bl 1 s st el
go s amlo a8 oy SIaS sla S s S el )
Al LS CaSan 5 b o) 5 A S e 52
2 S idiia gblie )3 Loy, s slacss 4 S
ol |y ol sime (2l oy 8 4 o Hleg slaey S
et S5 NSl e e Blin 3 gy ol L ol
CA3 L aulie ;o CAL 2 5 DG Hlaasly oy, s
o) 8l CA3 o2 sagys) 5 dlaw an STy 53sie
5 IS slmes B anlie 5o (2l 3l cal s o il
Lot $p Sl Senl 4 4z 55 b 355 sloine el
L 5 CA3 Ss,55 X555 K51 el CA3 L Slsals
ol Olagss S oo Jl 3, wliw CAT oy, s
5 ablie ol 5o oo o lam e bis sias
2 sote G2 CAL bgsss S5m0l 5 68 sk izt
AS i am g b ol [FATA] ol oS0l 5 alisls
ablie o 1) blis 28 55 sl oslas Sss 5520
S 5 L etees 5 aal aals S il
a5y caSonn 5o gy, slaw (rotens L))
Golan adls Plasl 635 6l oslas ool 5l olsie
Gl olgie 4 55 S eslatn] (iSOl aile prae (3
ol adsl e s 6l S s el S
-%5 S ur*s)\-’


https://koomeshjournal.semums.ac.ir/article-1-1922-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

oL\ 5 ST A g

[28] Yoo SW, Kim SS, Lee SY, Lee HS, Kim HS, Lee YD,
Suh-Kim H. Mesenchymal stem cells promote proliferation of
endogenous neural stem cells and survival of newborn cells in a rat
stroke model. Exp Mol Med 2008; 40: 387-397.

[29] Park JH, Enikolopov G. Transient elevation of adult
hippocampal neurogenesis after dopamine depletion. Exp Neurol
2010; 222: 267-276.

[30] Krugers HJ, van der Linden S, van Olst E, Alfarez DN,
Maslam S, Lucassen PJ, Joéls M. Dissociation between apoptosis,
neurogenesis, and synaptic potentiation in the dentate gyrus of
adrenalectomized rats. Synapse 2007; 61: 221-230.

[31] Blum D, Torch S, Lambeng N, Nissou M, Benabid AL,
Sadoul R, Verna JM. Molecular pathways involved in the
neurotoxicity of 6-OHDA, dopamine and MPTP: contribution to
the apoptotic theory in Parkinson’s disease. Prog Neurobiol 2001;
65: 135-172.

[32] Jiang H, Song N, Xu H, Zhang S, Wang J, Xie J. Up-
regulation of divalent metal transporter 1 in 6-hydroxydopamine
intoxication is IRE/IRP dependent. Cell Res 2010; 20: 345-356.

[33] Ferro MM, Bellissimo MI, Anselmo-Franci JA,
Angellucci ME, Canteras NS, Da Cunha C. Comparison of
bilaterally 6-OHDA- and MPTP-lesioned rats as models of the
early phase of Parkinson’s disease: Histological, neurochemical,
motor and memory alterations. J Neurosci Methods 2005; 148: 78-
87.

[34] Martig AK, Mizumori SJ. Ventral tegmental area and
substantianigra neural correlates of spatial learning. Learn Mem
2011; 18: 260-271.

[35] Kosaka K, Yokoi T. Carnosic Acid, a component of
Rosemary (Rosmarinusofficinalis L.), promotes synthesis of nerve
growth factor in T98G human glioblastoma cells. Biol Pharm Bull
2003; 26: 1620-1622.

[36] Du T, Li L, Song N, Xie J, Jiang H. Rosmarinic acid
antagonized  1-methyl-4-phenylpyridinium  (MPP+)-induced
neurotoxicity in MES23.5 dopaminergic cells. Int J Toxicol 2010;
29: 625-633.

[37] Gilgun-Sherki Y, Melamed E, Offen D. Antioxidant
treatment in Alzheimer's disease: current state. J Mol Neurosci
2003; 21: 1-11.

[38] Bendel O, Bueters T, Von Euler M, Ove Ogren S, Sandin
J, von Euler G. Reappearance of hippocampal CA1 neurons after
ischemia is associated with recovery of learning and memory. J
Cereb Blood Flow Metab 2005; 25: 1586-1595.

[39] Kumar A. Long-term potentiation at CA3-CAl
hippocampal synapses with special emphasis on aging, disease,
and stress. Front Aging Neurosci 2011; 3: 1-20.

Y¥

cellular proliferation, dendritic complexity, and spine density. J
Comp Neurol 2005; 486: 39-47.

[17] Munne’-Bosch S,  Alegre L. Subcellular
compartmentation of the diterpene carnosic acid and its derivatives
in the leaves of rosemary. Plant Physiol 2001; 125: 1094-1102.

[18] Richheimer SL, Bairley DT, Bernat MW, Kent M,
Vininski JV, Anderson LD. Antioxdant activity and oxidative
degradation of phenolic compounds isolated from rosemary. Rec
Res Dev Oil Chem 1999; 3: 45-58.

[19] Lee HJ, Cho HS, Park E, Kim S, Lee SY, Kim CS, et al.
Rosmarinic acid protects human dopaminergic neuronal cells
against hydrogen peroxide-induced apoptosis. Toxicology 2008;
250: 109-115.

[20] Sriraksa N, Wattanathorn J, Muchimapura S, Tiamkao S,
Brown K, Chaisiwamongkol K. Cognitive-enhancing effect of
Quercetin in a rat model of Parkinson’s disease induced by 6-
Hydroxydopamin. Evid Based Complement Alternat Med 2012;
2012: 1-9.

[21] Ito N, Yabe T, Gamo Y, Nagai T, Oikawa T, Yamada H,
Hanawa T. Rosmarinic acid from PerillacHerba produces an
antidepressant-like effect in mice through cell proliferation in the
hippocampus. Biol Pharm Bull 2008; 31: 1376-1380.

[22] Azad N, Rasoolijazi H, Joghataie MT, Soleimani S.
Neuroprotective effects of carnosic acid in an experimental model
of Alzheimer’s disease in rats. Cell J 2011; 13: 39-44.

[23] Sheyab FM, Abuharfeil N, Salloum L, Hani RB, Awad
DS. The effect of Rosemary (Rosmarinus officinalis. L) plant
extracts on the Immune response and lipid profile in mice. J Biol
Life Sci 2012; 3: 37-58.

[24] Da Cunha C, Angelucci ME, Canteras NS, Wonnacott S,
Takahashi RN. The lesion of the rat substantia nigra pars compacta
dopaminergic neurons as a model for Parkinson's disease memory
disabilities. Cell Mol Neurobiol 2002; 22: 227-237.

[25] Da Cunha C, Wietzikoski S, Wietzikoski EC, Miyoshi E,
Ferro MM, Anselmo-Franci JA, Canteras NS. Evidence for the
substantia nigra pars compacta as an essential component of a
memory system independent of the hippocampal memory system.
Neurobiol Learn Mem 2003; 79: 236-242.

[26] Wattanathorn J, Jittiwat J, Tongun T, Muchimapura S,
Ingkaninan K. Zingiber officinale mitigates brain damage and
improves memory impairment in focal cerebral ischemic rat. Evid
Based Complement Alternat Med 2011; 2011: 1-8.

[27] Kawai T, Takagi N, Miyake-Takagi K, Okuyama N,
Mochizuki N, Takeo S. Characterization of BrdU-positive neurons
induced by transient global ischemia in adult hippocampus. J
Cereb Blood Flow Metab 2004; 24: 548-555.


https://koomeshjournal.semums.ac.ir/article-1-1922-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-05-18 ]

Koomesh Winter 2014, 15 (2): 232 -241

Neuroprotective effects of carnosic acid on the hippocampus
of 6-hydroxydopamine injured rats

Mahdiye Tamadoni (M.Sc)', Maryam Haji GhasemKashani (Ph.D) ", Mohamad Taghi Ghorbanian (Ph.D)?,
Kataneh Abrari (Ph.D)?, Rasoul Arashpour (M.Sc)'

1 — Dept. of Developmental Biology, School of Biology, Damghan University, Damghan, Iran

2 - Institute of Biological Sciences, School of Biology, Damghan University, Damghan, Iran

(Received: 19 Dec 2012; Accepted: 8 Sep 2012)

Introduction: The reduction of dopamine level caused by neurodegenerative diseases such as
Parkinson's disease (PD) may reduce the production of new neurons in dentate gyrus (DG) of the
hippocampus. In addition, there is a direct link between the reduction of neurons in the hippocampus and
memory impairment. In this study, the effect of carnosic acid (CA) on the hippocampal neurogenesis was
evaluated after 6-OHDA injury.

Materials and Methods: Male Wistar rats were randomly divided into six groups. First group was
injected by bilateral intra-nigral of 6-OHDA at a dose of 6ug (injury). Groups 2-5 were injured rats which
received orally Rosemary extract containing 40% CA at doses of 25, 50 and100 mg/kg (treated) and
distilled water (control), once daily in a period of 14 days before and after injury. The sixth group (sham)
was injected with saline instead of neurotoxin. After treatment, the brains were removed and fixed with 4%
paraformaldehyde, dehydrated, embedded in paraffin and cut into 10um thick slices. Sections were stained
with cresyl fast violet and cell counting of hippocampal regions was done.The loss of dopaminergic
neurons in the 6-hydroxydopamine-lesioned rats, compared to sham-operated rats, was verified by
tyrosine hydroxylase immunohistochemistry.

Results: Immunostaining analysis revealed a high density of TH" cells in sham compared to injured
group. The number of DG granular and CA1 pyramidal cells were decreased significantly in both control
and injured groups compared to sham (P<0.05). The number of granular and CAlpyramidal cells were
increased significantly in CA (25, 50,100) and CA (50,100) treated groups respectively, compared to
control and injured rats (P<0.05). The number of CA3 pyramidal cells was not increased significantly in
treated groups compared to control and injured rats.

Conclusion: CA plays an important role in protecting hippocampal neurons from further damage in
response to 6-OHDA. Then it is the effective herbal drug with treatment potential to improve memory
impairment in PD which caused by neurons degeneration in the hippocampus.
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