[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

Journal of Shahid Sadoughi University of Medical Sciences O3 (Boo e (S jy pole oL (hdgRy (sede Alxo

N G b,

Vol. 22, No.6, Jan-Feb 2015 J,‘,uﬁﬁgﬁ;,d-*{r;w,?/,, VWA skl 3 ot o 0lecs YY 6590
‘ ¢
1o s

Pages: 1725-1736 Yo WYB VTS amino

29 S0 &5 31 b sLely 2 ol y3logs oLS 0 Las P gw)
Wy Tednd sl 39 31 dnd 00lo (3 yo0 S g0

J s Sgramno o0y mnnns e (| Slai dumg (! gtermo she oy < aclow! e ) siley] Juclow!
Y S5 Al dazra . (5 30b drldgun o 0013LS 5y

]
ral?- axlllae 3o s 6;&9 6L®J5L.u )a‘)a 3 oS Cladlors J.ALC g_i: U)s)""“"‘ aS olds UA?{M FURRLY 6[.@‘5.4)): 3o 1doddo
slawl Jao 1o (gm0 S 5l AL sboasly p cwl aLS 59,50l slyls a5 (Achillea Millefolium) -l jolegs olS o lac il

DD oy 0dd (o938 lgl 00lo ol e Slatge ;o (Sl 3R (LS ml

095 ¥y Bolay jsb 4y p,8 YO U Vee Sig 0090 ,0 0obe ol o (ige o VY (o y20 dslllas ol 10 i qw)y 0 b9
O+ -mg/kg 590 L )l olegs ol (g0 lac 51515 ¢ c052S Mgl ] jologs (aiSws slall ¢ coguS ,lgl) S cos 1 ol AT ol gl
o> Y (S e S )l O A S uuﬁ..f)lm‘ > “5>‘)? J}‘J.c )‘ S g J.M:L:Ge (obo & a4 O+-mg/kg 9
(285 )8 dslio 9,50 5 0b (5 S ojluil (0o

ool ials S 4 Cand G S 3l e aae SOy ogsS il w0 emOlKG 590 b ol jolegs olS o lac imls
oz 0-MaKG ;50 L ol olegs olS ojlac 8,b 5l og o xe (s lel Ll a5 cuils palS i A jl e atie
Sg o gme (g el Ll 5l malS cpl Lol el sols zalS |, SG5elg,5 YNBSSy s SYDLS (oS L]

oealS cel oals 0938 gl 0ole limo slaige ;o O eMOIKG je0 L ol joless oL ojlac  STye5 B ras ig pmFas
Ol mls dladl Jaw jo (g S 5l am Suelg,e YN g IS 1 pw OS] eeiS el o>y (5l Sre
el aily Sl (5330

290 (359 5ml (2955 gl ¢yl jolegy ol s e (oS gl slaejly

Wlenind) Gloys Sdlag Oloady Sy pole 281 «55slgSlosli-(55slg 3ud Oliniind 35 po «(Sd iy STds2 b 2l Gulid IS Soiils -1 XA
Olpl Oloriand)

Ol cOlominnd ) lomiand) Gloy> ablagr Oloasg (b jy pole al8ils (5TslsSlo)li-(s59l9r jud Olindion S po o)l Guli )5 -V F

Olpl lomiand ) Olominnd ) (gloss iy Dlossg (S jy pole sliils «(5JglsSlos-sTolg: jud Dligiions 55 o ¢ STIgSlosd 9 (STslsr 3d 29,5 Jludls -9
allahtavakoli@gmail.com : ;Sug Sl Camy ¢+ AV FEAAPFEAS :05al5 £(J ghumo 0 3iums 33)

VAF/V/VE G 3y gl VPAP/E/P) 28l )b


mailto:allahtavakoli@gmail.com
https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

e &S 31 U oly s oy yologs oL o ylac T oy p VYYEE

ool Jelse S L gl (Dadlbee e o
3hels codled udais 9 (ROS) Jled (50T 0ile guslaens]
O ANogd oo o slaJsbo L ol ghoml iy
R U?";S‘ﬁ MAPK iR L s )5"" L “‘"9‘«5‘ QSBJ:'””‘
Jolge 5l los s b ol Jd cel 1Sy cnl &
Oz 335 o omac slaJshe Gl& awgiy) o JeSo
STy ilgi oo 53 PIBK SudliSs e b (59 il 003 .5
AKT LS (of9p ood Jd 4 poie 4l )0 45 awo
| 55T Slae ol Wlyics 055 4155 2 55 AKT o 553
Sl Oiarl Hgeyse b loys a5 Wiz 2 (IV)AS olas
Shansl by g ol a5 15 azgs S50 0 (o
5yl 5l ke Y sb ooliial Lol aiiS o oslial 39l
Gl ) ae by g joyegal Slas adil by e
pew K sgas Wyl by Bk 5 (VWA Paws o
S il OB bl L1 s S
oleye 8l Joo 4 lade Judo e @ (VON P oS
o b it 4l o5 53 5l 8l (srlie Sl
258 Sl ol (B)lse 1 syl skl saee e
2y ol (agjgrmlynd) (olS slagjy il e ool
el a8 )5 18 Slallae
Lo o a28bge aLS (sloais il o inlsi
3 gl 0S4 &Sl gl alie o Sles 4
Sllegs oL OVAMSsd o Sl 2yl 5 L3l Lulys
Siarmlgd cuols L aLS (Achillea millefolium)
aS asb ee anl il solgils | 2L ololegs (VA)abl oo
ol 50 (2950 olS S lgie 4 LI 5 canl 00 5lS Wiy
ke by yo lholess ol 09l o colaiul L
)15 olws slas Lo st slacs o e 5l Lo Lo
oLyl mimman (V)00 )5 oo oolaiwl 00 yialS pioren 4
S g bedds 50 9355 Sjge g oo g)lhe 50 ile
9 olpl Jled 5l (giblie 5o g gyl (GlwasS (g g lmosl>

b cetgms )l 5l 51 oS (aalS oy g0 50l lelis )|

IWAY bl gyt cpominis 0 5Loss (090 § Sy 090

doddlo

slodalio ol (RalS ) sl Sjle 5o (oS

OeeST oS ol 4 aS o3 Gl (RalS Sl s
(V)ogd g0 e (§yre aiSis by (5300 Sl S ye azel 5o
S lon 3l dm e 5 S e e (g (S50 A 09 yal
28 Bosdee aVlo 5 Wil Clux 4 by 5 8
Slal fyaizran (Y)aisd oo Mo (5 ko ol 4 Lio ol
Glocew! Wlge Sy osire Goe 0 08 Oz
39 S e Cafyw 4y ST aS WS obnl auls SUjels e
Jb 50 gl oo S e 9wl (60,Slas IS 4 e
5 ol Sgame (s pio 43 (gl oloys g, gladny ;S Lol
Jebs & (Sog alaglesl jo (iduael slag)ls 5l (6 b
00,95 Sl Sloyo slacusgame b ol Lil> 5 )lse
Syl bl i dols (sihe (oSl yae SIS g ks
eoSg] bl el oS Lelse Sy (F) e 5L 500 (S
(39,2 ALl > a3 GeySuls Tl s le 09
I S5 w5 ol 09l e 4 a0 sl
crl oo (Mloygegs 5l (&2 9 60)5 (S (i JSo
@l a8 O pleps 4 Gl 5 sibe A il
cr i3l b cmabs o ) (g3ke axSa hs bl azils
) e e @ (b Dl Jlal el cnl g 095 00 35
e Kt a3 sy 4z S (D)ams e I3
30 093y B 0 e Ay Cod (SSL o by wsls I3
slham (P)ls H13 5ae aiSw ply po VL s (oyee
QO Sl 5l i b aslie o b 0 4l g8y ¢ Sl
GlPl Gasg il laggeyen mhe o9 ol S
Gl iz 90 e 1y b slaae] (gl
e 85 ool Jloe alanly b (339l (A)ans o

9,9 cadloe 1 6l)ls 0eb so ygys 50 jeal Wl

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

BEyvyy

Lo 9 Slos !l Juslow!

(N=A) 6-mglkg 390 L oljoless + 0555 gl 09,5 -V
5 dpdy Oyge ol sy o5S sl Hlr Jes &5 (295
PLS ojlac Lole SO ok @y atan S clldS 3l
G A g s 5105 0+ Mg/kg 590 L ly0less
Olse> o 4288 oy b aiSs 5l amy 5 ay0 )3 Ll T (o
alsl gyls (Shher nox (e 4w 5l atin )
REAN

ol oy 0=A) B emglkg ol yolegrt 0955 gl 09,5 ¥
ole S Do & (0955 gl (2 Jos o atin Sy o098
Oygo 4 Dby 4y 0+ -mglkg 590 L o)l jolegs 2LS o )lac
oz s 00,8 Wl T (g9, (Siie A (g 5 05 0000 51515
WS 5l e ) lee ad aiS oley b asls
nls aelol gl (STyg5 3908 (550

posl 5l (2alS Jad) olesls 2 2ol 5o (o jolegs olS
S g IS Glaadli pn (s ol 4 Jledal (BLS
ol Ll s aned SLlS a5l e s ws S s o
Sz ()8 sl ax 0 YO) &bl glos jo 5 cenln lae
P 5 olS o 518 Yer oud Slwl 5l amy wis)S
o )las 5 03l 48 aluS gus olSius o ke T i o YO-
6390 wael s @ ojlac I e 005 lax o1 ]
(V- YY)l ags (- -mg/kg 5 0-mg/kg) ,ls 5,90

5 owelS £o mglkg Slhe 2o 5,5 L Sllss
5 st ((Olpbleo 5 pleal <S,0) (ndl; Viomglkg
Sz Joe e w8 0andl plea (oSS a4l e
9 ob ALY 5Vl 99 G oS8 Sloo 4l g Jo 5l
IS SO plaess g oailigu (som) Ayl FoS oo L
DB gl (Sal 4 (Sl Ay 4 Jaie S 5o 8
5O g Mad adu alflas >, g (A3l Y o 5l sw s
5GP ohse oy dbas 4 el gy Y04 UiKG 5
(VY ) 0o, 3y Lyt s g

39y 7 Sde A WAl oeeiS Mgl Dbl Al 5l as g, Y
Jloy opkad aiz b alewy 4) 035 ans Ll 51 03y o]

eY 69y 2 90050 )5 1y (g ook Ll hge (y3lg 4l

IWAY il gyt cpominnis 0 5los 090 § S 090

95 Sl oloys Jol ded cdlsp Gl e 9 oley L
F 5 5 Jolo sty oae 5 olS IS (sloesli
30 e S aSil 4 axgi L (Y1) 8 o )8 colasusl 0,90
Ls)...m.u 6).&;7 6@%1 ul.‘) U"‘ 9 09gs \Jb ‘;.‘SL» u‘)j\b
e e R R
Jed 5l pleslen 5 009 Uyl (Sudl loj 5o (plend
Rl lp @ 8el, Galpls S oo sl ) anw ol
4255 b Grizmen Sl 55 9550 (Sl loj 50 gl 035
L alie S5l adlg oo 2LS (slacyss ol @iinds Sllas 4
Oigrl Spas 5l (AU B)lee pen Jy leerd (395
ol ojlac il gwyp adllas (pl 51 Ba cplply il alils
Obye mals sl Jas jo o3 oSl Hloys 5 ol oleg
Mbsc W) <5°5"5)‘5| osle gs")”"‘o u"’ﬁ"’ )é ‘;L.A 6;&@

IR P9

ogazs ;3 odle ol (hge yuw VY 5l addllas ol o
yob 4 Ollge a5 ol oolaiwl 5 YO B Yoo S
Olye> A og)S o 0 a5 a5 18 09 5 ¥ 0 (Bola
sl cow BBl g las glodd o g al a8 5 Ly o
Sl ol 5 il az o VY sl jo 9 (UL celo
oBiils B e wor o1 138 g Of @ NG IRRR HAW)
505 atli 1y 550 anllan ol plrind, (Kb psle
1ol i 5 oy 5

el g (Pl dole pled 1ZA) o5 058 )
5 ol b gl 5198 pae (o9 Jlsl (212 pae) laglaess
(3ho aS Sl pas) (Sloo g3 Oliyd & il o]
A plel

LQ‘J»}A LLJ‘ 05).? L})‘ 3o :(n:/\) J)MS 09; -y
oo Lol SO e @ wan Sl a9 00l 09554l
5 0,8 sl gm0 diSw wole SOl L il 5148
S 3w i SO) leas S ley U a5l

bls dalsl e 51618 (6500

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

e &S 31 U soly s oy y0logs oL o lac T oy VYYAE

(Yf)M 00) 4...>u wy U 9 KW o.b".))f).g b9.‘> le?
Gor e e 08 T 5l o oSl e e sl
32055, TTC L5 (i (s mskon T sl o ool
Je 55 w3 ¥ oo and 5l jskate ol sl oS
I3 398 Jele 5o Ol o e sty Wbl eyl 5
3l )5 sl ax 0 YV (glos ;0 i o Ve Sdo 4y s 9 285
025 slaghu J515 3L59,0025 (slam 5T L TTC i sl
03,0 slacyg,g Lol coasl o 50,8 S5, 4 g eols ylis STy
Al 5l o (L5 000 e Jdo w) wisl K5, s
JECOW IRPSWIS RV I IPRER VIO Ot SRV N | PR P P
2eas Sy B e S by WS slppsa
9O g R )| odn] Cawd £ C?‘l""“ .(\ J.iw)m 6).50)Lb‘
5 o oS a3 ip P ggerme jl g b 0yd o] Culs
S R g UL RO TSP
x[(TTC L oo SSoslail Lugss lail AN R 0,

(YONF)As dslee Conly 0,80 o2 )+ »

NS 555 10 pac (ol a5 ol ools 6 pad g oS 108

plasl ST () 0,0d) 058 03 Gleum (28l plasl FT (¢ 0 ,05)

IWAY bl gyt cpominis 0 5Loss (090 § Sy 090

P9y Sen 25 9 03903 (i seawsl Sl 4y ]y Gl g o0ls I8
9 25 5alls (s 2ok csalin (pl o (Wl cselin )9
(D25 e ) o555 )l5l (o como ol 992y oo
L ols 095 s 3l o s 4w dlml sl
SOges @90 hn a9 B ool 15 sl 4 (lge> (melS
JB 5z oyl by 4l Cavg o syl ¥
Pl LSS Lo gon Jole b 0oy ()5 el
0} JUS BIS Bl Ll gy 4 i i oy ehh 41,5 plovl
w3 Ol G- Sty pler oo ATl ead 5wl
(B9 olad b )3 9 0l eailigm (Bg)e g b bl
Wb ooy IS > iy Cq 4 |y 0 g ol el 095
dae iy g GBg gload SLbI o By SO e
6 el alie ey Y S b g b 60) uljgnes
kol Lise Al odils 5 gl Caas 4y 5wl 00 LS desrex
b5l OF (ol ad a5y (o050e B Sl s alie
5 Ol (nl 08 ony agisysS ool S e o Ll
Slee e Obyb g ab wdloy L8 Glysial iy des

0 o poless

(TTC) WIS psadsil s b s simal Sy 1) IS

2 Oy SORAS, plee b Sohelg,e YIS

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

Byvra

Lo 9 Slos !l Juslow!

a595) o 5 45,b 5 ANOVA fsesl 5l olinal b 25>
ol o)38 MeantSEM & a0 4y 9 wiuds duwlie Tukey
Syl 0 osesl b Soidlsys SYNST rizen
g ale Syge a4 g oo ,S awslie Kruskal-Wallis
S (6 I cine e el 5,1 VOth o YOth slacS oo
RVRVIPCOR SRR P

Olpslegs 09,5 5 S 09,5 53 (ugiS Ll e (2Sile
g VY[o oY/ VD sy 4 O-mglkg 4 &+ -mg/kg ;o0 L
3 oSl g a8 3gy A YFEV/e e 5 B/ £)/-AY
TOMYY Lo,is el o /Y FMEIKG 90 b ol yolegs 09,5
e 00 emglkg je0 b lolegs (o ojle 4 0,8 sl
GRS 098 a4 S )b Sre ysb ar ]y oS L
O-mgikg 590 L liolegs 05,8 4 Cad g o(P<+/+ V)old
Dg ls gime (o lel Lkl Lol cusls el

1y s Ll e 0emEKg 50 L ol polegs olF o lac
Cewl oals zals LYFIVY e & 558 09,8 b anslie yo
o 0 05,5 cy53 095 Joisine (sl Sl 51 ralS ool L
sdnlic lagl ;o (cwsiS il o> @isS b G Mblbio

S ool Ja s aSipl dlol 4 05l o3 le> sl
20 b SO ST (Yo ped) aiS oy iels )] Caeglie
chw Sl Alsl 4w Bk (S a4 ST (Y 0,00)
Q|3_:_> )f‘ (f 0 ya3) £ L.\...u u,....:elf Q‘3_3_*> Lg)Lz.,.'b}cb
TV 009) Syae by g 2Bl bl S 25 5 (5 Lds0

lad ) G anzp il Jols ()3, (35031 L
Sl Glaml Wls a5 o) leas Cans 4y (o he* [0
Slam aas SO FA YT Clele o (ool 7,y oSl oS
&lp o8 680l Sy e WS (6500 aiSw
LT San & sk €S S5 U5 5, ¥ b olite o
o9 el FA 5 YF 5 ob ools g0l Sllgus 4 59, 50
3 8 S I3 pyp 350 (Sihe S Sbml Gl ey atan
w‘) Cawd S L KW oJ.JLM 6&&& o g ujA)T w‘
Jsb a5 Sloy Sow 5 (00sd ! a5 (slo Sas lia 3 )b)
Olere 4 wuled laz 5 00505 ol |y oz lo> b ouis
G S A S s S e Collad e
(YOYP)owl i 5»5? >

VY a5 SPSS g Excell jl3éle 5 51 oolawl bl aools

- Jmlgwﬂ)wlwbﬁb‘jwﬁdﬁ}?d

(§ e 43S 8l 5| g o535 )il o2 2 0-MGIKG 58+ MOIKG 550 L o poloss olS 0jlae 51 pus ) Jgaz

(W09 (g il pome (Sl (SEM) ,tzo 1yl
0 09,5
'Y Y/ Vo Jps
q/- ¥ ) B o oles:
# 0 \/+AY Oe e olyoless
FEP<n
RYVER NP WSl Beemglkg 590 L lolegy ol ojlac

O-mg/kg 390 L olyolegs ol ojlac L leyo 09,8 o
olas oyl G)LA—‘ JUESIRY Syl s O S 09,5
(¥ Jgo=)

IWAY il gyt cpominnis 0 5los 090 § S 090

Seoy <ol )) el FA 5 VY o ) Su5els s
JraS 09,5 a4 S (g yhe aiSiw =@l 31 o (P</ ) lan

590 b olyolegs 09,5 4y Cund 5 0l oS (g by e sk

Solel Bl 5 rals ol Lol cosls zals 6+ mg/kg

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

e &3S 31 U saoly s oy y0logs oL o ylae T oy VYT B

Bee ylyologs b+ ylyologs

olyoleg 0

(VO Sowo-¥0 Soo)ailee (VO Suwo-Y0 Suo)aibe (VO Suo Y8 Swodaibe (YO Suws -Yd Suwo)aibe

O =-N0
\-Y)Y
AINO-YIVO)Y

(Y -Y)Y G- celo YF
(Y -V)f ¢ =) celo FA
(¥ - ¢ =) wis S

Bgs adl YA/« Y/ -

o O emglkg 500 L ol olegs olS o lac b Lo s 09,5 4o
> OS] (5500 aSw 3l o alan S 5 celu FA LYY
5 P<tloe V) dpSele Vo JyuS 098 5l S (S5 >
s o3 fogine @l Sl ) GelS ol 5 </ )
3l s)lsgme Lials 0 MK 550 L oyl yolegs 09,5 4 Cons
Cablas 999 (Lol Ll

O+ mglkg 590 L olyolegs oS oylac L lo,s 09,8 o
canlin g al 15 (s s sime DS S5 035 4

(O 0ge5) ais

FEP<L V) FFEP< )

» 0emg/kg b--mg/kg je0 L ol jolegs ol o lac

oy 595 12 g el (o) e 1 5 > (o DD
3 an S g el FA LYY o S 09,5 0 gaElS
g Fele ek efe e BF/eeEA v S A e A ol
Olydlegs olS o lac b yleys 05,5 jo 0gs asli OF/« /- -
WS 3l e aae G g el FA YE 0 0-mglkg o0 L
PR A YEREA VERTENA ¢ VERES g L | SRR S SP PR S PN
olS olac b loys 09,5 ;0 g g 4l YA/eeY/- -
o aiin S g el FAYF 0 00 -mglkg o0 b lyolegs

S YA/ Ve g YA e 3 5 4 (g phe S

4y ey

24 A
N s
= Ayl s

- RIS YY)

////ﬁ

YA

Siio 48w | dms (AL oz 6,18, 903l 0-MOIKY 50 -MYIKY 590 L o) olegs oL o )lac 511 loges

IWAY bl gyt cpominis 0 5Loss (090 § Sy 090

P<e1e1) JsuS 09,8 a0 ol gme s **
PNy JuS 09,5 a5 o lo gime O] ***

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

EANAR)

Lo 9 Slos !l Juslow!

wil e ol el cel Kall L
Matrix Metaloproteinase 9 5 Matrix Metaloproteinase 2
as adly o glasdllae jo o, San o INnocentiy (F+)ogi o
aS ol luteolin 4 apigenin oluS 5 glyls olyolegs oLS
L Gisrl oS 4wty sl e Wls oo @pigenin
S 5 W 05,5 53 12 S 505 o ADIGENIN (iS5 5
g andlo Ly oS 18 (59, S il luteolin Jg ool 59 il
O 03,05 T 005,559, 555! e

2 Olplegr oS ojlas Sy 4 ol> aslllas o
it b 00 slagl 53k 455 Juta 53 (S50 (o] oy
odl (o9 l5l (2l slatse ;o Sle e Ol i
OYWS 350 5 G A B)lee el sl 4
Sre S Sl am (IS pe OS5 Su3dge
RWPLESRY

Says cabaile Sl ond alol 41338 s a5 Slalllas
L L3S g mls sy S gl (3grleind 5 ()39l
45 o) yslogy olS o las Sl Jg (F)FY ) 03,5 aseine
@lee Glaghee 59, 2 Sl (Ghg el and Cosls sl
Lol A28, 18 (o) 2 990 0D (50935

@lrme slaghgs a5 obs plas pagh opl l Jeol> @l
L ol ysloss oS olas azin ¥ e 4 45 gloads _egiS sl
3 ams g Wogs 00,5 il yo 58 g 4 B - MO/KY 90
Ol esS )il o 05 0l sl o] (55, (30 s ]
@ Cumd )l b 4 (Srhe Al 5l dm aiie SO o
oS wleols olas s olllhe cdl als JpuS o5,
s 4 SlaS 3 Ghls a4 Lgw i a3, 5l eslial
WS o> 9 )0 (S0 (oSl )3 (598 ladlone Sl e
Solo aallas s b aS (FEFASY )00 o 2alS | 55ae
Sl Slgren

oon b el Gadow cnl j3 &5 gla)l5 5l s (S
sdal 899 Sujglg,e YS! ooy oS o lac il

OS] Gdiss ol e &5 0 Gre S bl

IWAY il gyt cpominnis 0 5los 090 § S 090

G S Al g Sy
Swr ol )len dox (i30Sl las lons
5 e S 50 0505 ez (sloysaS ales o Loy oS
ands o aS Slllas jo 5 (YAX 1,65, oYL g
3w by 40 (e S Hlas aS call astie ol plxdl
(YDAl oo yilom 395 o o2 oo a4 Cond Sl
cladle Jolge 51 (S plsie 4 Wi o (590l Gl 0l
Sloys m2iy 5l eolaiwl Ll (Fo)auS Joe g9 5l oauss
B Dol (Kl Glhg 5w (sleo G395l po e
SRl 0 e s Estd sl g ans (lby (Bgye

SRS ) Sl 5 45 axn LS5 Lagyisialyicd
(Maieooo plias (Gig5ml (2l 395 5l g aijls 092y
oyl Ly s W Glaoni S gy, p g rlsns
b g, BLS ol dlge l 0 Shee (¥ 38 506
aed Oz ol pladl ooy ladshe 5o (sl slrosi S
Sloasis 3 (S 1y 0T w48 Sl s slaggesn
(FONP)wsls Cands 5l (650,00 40 pin JolSS

Gol> 2l i, a5 adl e ol )Kes 5 Burguete
Coodl GLIs US55 Joe spre ooSms] o Vb 5yadligs!
w3y 45 wsls ol oLan s Ma o 5l asy (FV)355 o
2 B8 e oSl o (Fgs8 chablre Sl Lsw alas
ASAJQ; uaM).u 9 Q)‘.) W) w}j)‘sl ools 9).: 6Lbu)
el Bl e e Gl lapdegnl ol
5 Castello_Ruiz axlas ;o .(YA)ars oo Jals 1) sslans]
oS Gladlas o (YPaws o ialS ghlo g j5b 4
olS o lac a5 ssudl o wisly bl IKen 4 Candan
KVl 9,5 08 3 ST 5T cdled glls o) yologs
oo Kes 5 Benedek lowg a5 Sllas ,o ol 5l am g
3 ololeg olF ojlac 45wl eoly las il sl

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

e &S 31 U saoly g oy y0logs oL o lac T oy VYYTYE

2Uls5 lpolegs olS o las i aseie yol> aslllas 4o
Sisbsy55 5 SIS (g VST ugiS il o inlS
Syl ble (gire byd wlle Sladl Jaw e Al jo |,
Olslegs obS (59 nlyind LS 5 oszg 4 azgi b (nlnly
Pl i 5 Ngdicn Jeog (59l slooni S 4 Yoz a8
SalS el olS cpl gojlac o] SlownST 5T 5 Slellas
> OS] gl cel a0 g oad wenS el g
D5 s (Sime Al 3l Ay Su3sls e SIS 5 25 >

&l ol

VWAYIEIY ol 4 gas Sliios LIS Lols aslllas oyl
Olrind; (Sajy pole olKails ciaghy 5 (oS5l Sdsles
olSsils gl 5 (oBipel Sdsles S| alewy oy Sl
ol Jlo sloanie sl Cuz 4 pliad, Sy pole

lise Jos 4y 1,08 5 S5 gy

References:

T Glebo ;o gy G0k 45 placw bawgd So5elg,98
Olime 45 Al odoriw  seSw] 5l o aan SO 4 FA
599 b ool pleys 095 )3 Sujglsyes WS
Gl slo s job ar J7US 09,8 4y Zuns (8- -molkg
3o aS ould attiee lBAS Gla o)y 09 005 lay
S )3 d9b oo Sbml Sujglyye SIS (e oS
(FFFO)AS o ol 1) ol anlllas gl oo, o]

Syge i $XE ez p Ry g e by Oue
L olsleg) oleys 09,8 j0 &5 (Sl .35 )13 obj)
5 omd sl S ey wnals 15 (@ -molkg e
W0, Bro slaws &Sl & cam p dloy
b 5 ol Oloj a5 g9090 (ul L alaly 55 o3k slo (o) 2
wboe (I e a5 Sl X iz 535
Slsen pol adlhe @b L aF ol ond alol
AN

1- Johansson BB. Current trends in stroke rehabilitation. a review with focus on brain plasticity. Acta Neurol

Scand 2011;123(3):147-59.

2- Selvamani A, Sohrabji F. The neurotoxic effects of estrogen on ischemic stroke in older female rats is associated

with age-dependent loss of insulin-like growth factor-1. J Neurosci 2010;30(20):6852-61.

3- Ishrat T, Sayeed I, Atif F, Stein DG. Effects of progesterone administration on infarct volume and functional

deficits following permanent focal cerebral ischemia in rats. Brain Res 2009;1257:94-101.

4- Hadjinikolaou L, Kotidis K, Galifianes M. Relationship between reduced elasticity of extracardiac vessels and

left main stem coronary artery disease. Eur Heart J 2004; 25(6): 508-13.

5- Chinwatanakul S, Boonyapisit K, Pornsriniyom D, Proyoonwiwat N, Senanarong V, Chaisevikul R, et al.

Siriraj Acute Stroke Unit: 10 years experience. J Med Assoc Thai 2012; 95(Suppl 2): S235-44.

6- Bushnell CD. Stroke in women: risk and prevention throughout the lifespan. Neurol Clin 2008;26(4):1161-76.

7- Garcia-Segura LM, Azcoitia I, DonCarlos LL. Neuroprotection by estradiol. Prog Neurobiol 2001; 63(1):

29-60.

8- Wise PM. Estrogens and neuroprotection. Trends Endocrinol Metab 2002; 13(6): 229-30.

9- Luine V. Sex steroids and cognitive function. J Neuroendocrinol 2008; 20(6): 866-72.

10- Bao YJ, Li LZ, Li XG, Wang YJ. 17 Beta-estradiol differentially protects cortical pericontusional zone from

IWAY bl gyt cpominis 0 5Loss (090 § Sy 090

O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

YYYY o g silos! Jue Lol

programmed cell death after traumatic cerebral contusion at distinct stages via non-genomic and genomic
pathways. Mol Cell Neurosci 2011; 48(3): 185-94.

11- Numakawa T, Matsumoto T, Numakawa Y, Richards M, Yamawaki S, Kunugi H. Protective action of
neurotrophic factors and estrogen against oxidative stress-mediated neurodegeneration. J Toxicol 2011; 2011.
12- Morissette M, Le Saux M, D’ Astous M, Jourdain S, Al Sweidi S, Morin N, et al. Contribution of estrogen
receptors alpha and beta to the effects of estradiol in the brain. J Steroid Biochem Mol Biol 2008; 108(3-5):

327-38.

13- Barnabei VM, Cochrane BB, Aragaki AK, Nygaard I, Williams RS, McGovern PG, et al Menopausal
symptoms and treatment-related effects of estrogen and progestin in the women's health initiative. Obstetrics &
Gynecology 2005; 105(5, Part 1): 1063-73.

14- Hammond C. Women's concerns with hormone replacement therapy--compliance issues. Fertility and sterility
1994; 62(6 Suppl 2): 157S-60S.

15- Blimel JEM, Castelo-Branco C, Cancelo MaJ, Cérdova AT, Binfa LE, Bonilla HG, et al. Relationship
between psychological complaints and vasomotor symptoms during climacteric. Maturitas 2004; 49(3): 205-10.
16- Emerton K, Hu B, Woo A, Sinofsky A, Hernandez C, Majeska R, et al. Osteocyte apoptosis and control of

bone resorption following ovariectomy in mice. Bone 2010; 46(3): 577-83.

17- Duncan AM, Phipps WR, Kurzer MS. Phyto-oestrogens. Best Practice & Research Clinical Endocrinology
& Metabolism 2003; 17(2): 253-71.

18- Welshons WV, Rottinghaus GE, Nonneman DJ, Dolan-Timpe M, Ross PF. A sensitive bioassay for
detection of dietary estrogens in animal feeds. J Vet Diagn Invest 1990; 2(4): 268-73.

19- Innocenti G, Vegeto E, Dall’Acqua S, Ciana P, Giorgetti M, Agradi E, et al. In vitro estrogenic activity of
Achillea millefolium L. Phytomedicine 2007; 14(2-3): 147-52.

20- Vazirinejad R, Ayoobi F, Arababadi M, Eftekharian M, Darekordi A, Goudarzvand M, et al. Effect of
aqueous extract of Achillea millefolium on the development of experimental autoimmune encephalomyelitis in
C57BL/6 mice. Indian J Pharmacol 2014; 46(3): 303.

21- Guo YP, Saukel J, Mittermayr R, Ehrendorfer F. AFLP analyses demonstrate genetic divergence,
hybridization, and multiple polyploidization in the evolution of Achillea (Asteraceae—Anthemidae). New
Phytologist 2005; 166(1): 273-89.

22- Ayoobi F, Roohbakhsh A, Allahtavakoli M, Vazirinejad R, Rajabi S, Shamsizadeh A. Achillea millefolium
Aqueous Extract does not Impair Recognition Memory in Mice. Tropic J Pharmaceutical Res 2013; 12(2): 209-
13.

23- Li H, Li SL, Wu ZH, Gong L, Wang JL, Li YZ. Effect of traditional Chinese herbal Bu-Wang-San on

synaptic plasticity in ovariectomised rats. J Pharm Pharmacol 2009; 61(1): 95-101.

IWAY il gyt cpominnis 0 5los 090 § S 090 O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

e &3S 31 U ool g oy y0logs oL o lac T oy VYYEE

24- Bogaert-Buchmann A, Poittevin M, Po C, Dupont D, Sebrié C, Tomita Y, et al. Spatial and Temporal MRI
Profile of Ischemic Tissue after the Acute Stages of a Permanent Mouse Model of Stroke. Open Neuroimag J
2013;7: 4-14.

25- Ren C, Gao X, Niu G, Yan Z, Chen X, Zhao H. Delayed postconditioning protects against focal ischemic
brain injury in rats. PloS One 2008; 3(12): e3851.

26- Xing B ,Chen H, Zhang M, Zhao D, Jiang R, Liu X, et al. Ischemic postconditioning inhibits apoptosis after
focal cerebral ischemia/reperfusion injury in the rat. Stroke 2008; 39(8): 2362-9.

27- Zhao H, Sapolsky RM, Steinberg GK. Interrupting reperfusion as a stroke therapy: ischemic postconditioning
reduces infarct size after focal ischemia in rats. J Cereb Blood Flow Metab 2006; 26(9): 1114-21.

28- Cherubini A, Ruggiero C, Polidori MC, Mecocci P. Potential markers of oxidative stress in stroke. Free
Radic Biol Med 2005; 39(7): 841-52.

29- Alkayed NJ, Murphy SJ, Traystman RJ, Hurn PD, Miller VM. Neuroprotective effects of female gonadal
steroids in reproductively senescent female rats. Stroke 2000; 31(1): 161-8.

30- Datta SR, Dudek H, Tao X, Masters S, Fu H, Gotoh Y, et al. Akt phosphorylation of BAD couples survival
signals to the cell-intrinsic death machinery. Cell 1997; 91(2): 231-41.

31- Lipovac M, Chedraui P, Gruenhut C, Gocan A, Stammler M, Imhof M. Improvement of postmenopausal
depressive and anxiety symptoms after treatment with isoflavones derived from red clover extracts. Maturitas.
2010; 65(3): 258-61.

32- Albertazzi P, Pansini F, Bonaccorsi G, Zanotti L, Forini E, De Aloysio D. The effect of dietary soy
supplementation on hot flushes .Obstet Gynecol 1998; 91(1): 6-11.

33- Breinholt V, Hossaini A, Svendsen GW, Brouwer C, Nielsen E. Estrogenic activity of flavonoids in mice.
The importance of estrogen receptor distribution, metabolism and bioavailability. Food Chem Toxicol 2000;
38(7): 555-64.

34- Castell6-Ruiz M, Torregrosa G, Burguete M, Salom J, Gil J, Miranda F, et al. Soy-derived phytoestrogens
as preventive and acute neuroprotectors in experimental ischemic stroke: influence of rat strain. Phytomedicine.
2011; 18(6): 513-15.

35- Tamaya T. Phytoestrogens and reproductive biology. Reprodu Med Biol 2005; 4: 225-9.

36- Crouse JR, Morgan T, Terry JG, Ellis J, Vitolins M, Burke GL. A randomized trial comparing the effect of
casein with that of soy protein containing varying amounts of isoflavones on plasma concentrations of lipids and
lipoproteins. Arch Intern Med 1999; 159(17): 2070-6.

37- Burguete MC, Torregrosa G, Pérez-Asensio FJ, Castell6-Ruiz M, Salom Gil JB, Juan B, et al. Dietary
phytoestrogens improve stroke outcome after transient focal cerebral ischemia in rats. Eur J Neurosci 2006;

23(3): 703-10.

IWAY bl gyt cpominis 0 5Loss (090 § Sy 090 O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

VYYD o g silos! Jue Lol

38- Ma Y, Sullivan JC, Schreihofer DA. Dietary genistein and equol (4, 7 isoflavandiol) reduce oxidative stress
and protect rats against focal cerebral ischemia. Am J Physiol Regul Integr Comp Physiol 2010; 299(3):
R871-R7.

39- Candan F, Unlu M, Tepe B, Daferera D, Polissiou M, S6kmen A, et al. Antioxidant and antimicrobial
activity of the essential oil and methanol extracts of Achillea millefolium subsp millefolium Afan.(Asteraceae). J
Ethnopharmacol 2003; 87(2-3): 215-20.

40- Benedek B, Kopp B. Achillea millefolium L. sl revisited: recent findings confirm the traditional use. Wien
Med Wochenschr 2007; 157(13-14): 312-4.

41- Lovekamp-Swan T, Glendenning ML, Schreihofer DA. A high soy diet reduces programmed cell death and
enhances bcl-x sub L sub expression in experimental stroke. Neuroscience 2007; 148(3): 644-52.

42- Selvamani A, Sohrabji F. Reproductive age modulates the impact of focal ischemia on the forebrain as well as
the effects of estrogen treatment in female rats. Neurobiol Aging 2010; 31(9): 1618-28.

43- Qian Y, Guan T ,Huang M, Cao L, Li Y, Cheng H, et al. Neuroprotection by the soy isoflavone, genistein, via
inhibition of mitochondria-dependent apoptosis pathways and reactive oxygen induced-NF-xB activation in a
cerebral ischemia mouse model. Neurochem Int 2012; 60(8): 759-67.

44- Bederson JB, Pitts LH, Germano SM, Nishimura MC, Davis RL, Bartkowski HM. Evaluation of 2, 3, 5-
triphenyltetrazolium chloride as a stain for detection and quantification of experimental cerebral infarction in
rats. Stroke 1986; 17(6): 1304-8.

45- Longa EZ, Weinstein PR, Carlson S, Cummins R. Reversible middle cerebral artery occlusion without
craniectomy in rats. Stroke 1989; 20(1): 84-91.

46- Ding Y, Li J, Luan X, Ding YH, Lai Q, Rafols JA, et al. Exercise pre-conditioning reduces brain damage in
ischemic rats that may be associated with regional angiogenesis and cellular overexpression of neurotrophin.
Neuroscience 2004; 124(3): 583-91.

47- Sicard KM, Henninger N, Fisher M, Duong TQ, Ferris CF. Long-term changes of functional mri—based
brain function, behavioral status, and histopathology after transient focal cerebral ischemia in rats. Stroke 2006;

37(10): 2593-600.

IWAY il gyt cpominnis 0 5los 090 § S 090 O3 (PBguo vl Floyd — (bl Glous g (Kbj pele o KLI1S alxo


https://jssu.ssu.ac.ir/article-1-2991-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2025-08-13 ]

e &S 31 U oly s oyl yologs oL o ylac T oy p VYYEE

Effects of Achillea.millefolium on the Consequences of Stroke in
Ovarectomized Rats

Imani E(MSc Student)l, Esmaili A(MSc Student)z, Alimohammadi R(MSc Student)s, Ehsani V(MSc)4,
Shamsizadeh A(PhD)S, Mobini M(MSc Student)6, Rezazadeh H(MSc)7, Naderi S(MSc Student)s,
Tavakoli M(PhD)*°

1'gDepartment of Physiology-Pharmacology, Physiology-Pharmacology Research Center, Rafsanjan University of
Medical Sciences, Rafsanjan, Iran

Received: 17 Jun 2014 Accepted: 13 Nov 2014
Abstract

Introduction: Previous studies indicated estrogen as a protective factor in brain cells. In this study, effect
of Yarrow extract (Achillea millefolium), containing a phytoestrogen, were examined on the consequences
of stroke in the middle cerebral artery occlusion model in ovariectomized female rats.

Methods: In the present study, 32 female Wistar rats weighing 200 to 250 g were randomly divided into 4
groups which included: sham, control(ovariectomized- stroke induced), yarrow(ovariectomized, gavage
Achillea millefolium extract dose 500mg/kg and 50mg/kg for a month was given orally to animals). After
surgery, infarction volume was measured a week after stroke. Moreover, sensorimotor disorder using paper
labels(Sticky test) and neurological disorder via Bederson test at 24, 48 h, and a week after induction of
stroke were tested and compared.

Results: The results of the current study demonstrated that Achillea millefolium extract with 500 mg/kg
dose significantly reduced infarction volume a week after stroke (p<0/01), and sensorimotor disorder (sticky)
at 24, 48 hours and a week after stroke, respectively. Furthermore, neurological disorders reduced at 24 and
48 hours (p<0/001) and week (p<0/01) after stroke compared to the control groups. On the other hand,
Achillea millefolium extract with 500 mg/kg dose reduced infarct volume, neurological and sensorimotor
disorders, though this reduction was not statistically significant.

Conclusion: The study findings revealed that oral administration of Achillea millefolium extract with dose
of 500mg/kg in ovariectomized female rats caused a significant reduction in infarct volume, neurological
disorders and sensorimotor disorder after middle cerebral artery occlusion.
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