[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WAY Yl (BY (als) € o plouid AD s —yinogS

Q> 13 39931 2 5 Wl 5 b ubilio g iU (3l g 31 55 5 3T 0 ylas 5
Sl g 915 (3 g0 yigo & 59T
(M.SC)" slas, 4k (PR.D) 515V il odan H(PR.D) 15Tl 315 (M.SO)' Glitie o

ot i S gt [y o o (Ktils =)

L;J}J[’J}'{L;J}/}"' ’if{/‘u’:‘“ﬂ)ﬁ}& a.«L(..’:J/) 1@))/}5 al.{éb’/)—r

oé._gSe

29095 dby Jto S 3eleily 9 SOl 18 saaal B 3 (5 Hlem 9 e (2955 6l Pig T idus g ddsl
wid )5 518 o)y Oyg0 (Jokw goi g oy il s b lisng Sl sbylame ST oz ed .l (5936
@)l ail> 35591 5T (G953 o5 3 b b lidng il oo g olyhe s (2l ojlac plgs 1 Gidgh ol 50 ol
)5 )8 oy O)90 (o ge

G0 —lno V lakad &y 1) jliw g 315 (2o Ghgo ©yeil (AT (255 Gidgds (nl 5 b, g Olge
gl oadliico (w0l 0018 ClS ol pxao (sig0 0 3l ool ] il () INST oSS ylo 50 9 W0 S ey
Y (BB lojl wals wali 0g,5 .wiudh (saiaainb 09,5 Ad diges pguw 95 38 el adls I 23S laailg
¥ PEialojl sl g ((hgals Cardg yo uublisng Sl Glugse b Hlagd) ¥ al8islojT walss (PBS b o)
V oo ay wils Voo loo b plgi slowd) Yo ) (252 (sboog,S ((Ghg0ls it Jasl 5 jo lae 9 PBS b jlen)
Olo=so b 5Llod) F o ¥ (o220 (srog S 9 (0lyae) yid (o 7 ps59550 Yoo g Vor glocdale b b i 4y g ccl
Sload 3l oy alolB (gl yae ) i (o 31 059,50 Yoo g Voo glacdale b iy 4y g el ¥ o 4y (g5 Yoo
byl () Glleidl Job g slasi .ol (5,10 puse ©)gil oSy Ko b Ldigad I ary celw YF iz on g
90,5 i IMage J 15800 5

lpdiges ;o Glleldl Jobg dlasi (1Silue b wald sboaigei jo (Sgpe Slladil Job golasi (1uSileo :asdl
Y o= WogyS 10 (B ye Slleisl Slued Lol (P>+/+8) 8lui (4L Hlo gxo SWSIY o ¥ o) 2l bojl walis
(P<+[+eN) F g ¥ (o5 oy S 50 By e Cllaldl Job (il S .(p<e/e01)0ls (yLES ) Hlo Sxe sials F g
091 5I8 S0 (P /N Y g} (2225 srog S 50 g

by LS ol g el (20355 32 390 & dianlg (55l ST Glyls (ol e a5 wiold (LA gl (g S aoms
8l a8 518 Sxo jab b ling Sl oo b (1153100

camab oo g SJI sl yloeo  JLLi 9ol gl Jolw ‘Q)SST ol yae) (il S ) (oudcs Lo gl saojlg
slyme gl g

ke 4y o) ge ) A S5 5L slaolen il S35 i Gy 2 S b G305

Lo, 5l ol 5 (0wl 2 s 5 Jolin o) e 88 e 53551 @By ol 31 sk &2 lges S
Email: baharara@yahoo.com SOVY=ATYYV-AY LS cOVY=ATYVAAY il gt saiey 5 %

oYy AAAVAVALEN-F RN A VAR I (R IS


https://koomeshjournal.semums.ac.ir/article-1-2265-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

oS G b liae 5 S0l Glase 5 0 jies al oslas il

Sl s i Jlge 5wt 4o e se s JSis
Sl oy St 4 ol iy ad e jolaal
S5l s ol el So sl a5 paa[4]
@z LV ]l nn, Wl 4 plaes 8 S 8
3 ol ol o d,;\_j syl aie 5 cue cb
S SRS TS ‘_55«\—") 0o oldl &Sl 58 5 YA
Slacan s ) o cal 53 sl it S0 )
s ol oslas s 4 ml (S8 b ebliiy Sl

A s gl o e ] il Jae s 35550

by 9 lge

ol ies o S Yol oslas g o) g S slas
UK SIS VY R () Y5 S PO S [
Pl O L A g o 3l oolizad U (5 S lae
B iy Bl g e Jlamaad o)l 23 8
sohte 4 358 Bl Lol i Of b w5 Jame oL,
03 S Sz pslaml 2, Sl olie s oslas o S Sas
freeze dryer &Ko 5l oslazd \ (lyphilization) s s
Ol cnfpS 5 oS a0 0 YL L loslas 5 eolil
L oljies dobos 4 sl 5331 51 opmen2s S 4 Sl
Jeols Jpdos 5 s = PBS s 5l 550 slachile
[N s S A

G 03 5l ol g i s 50 0 S 2l Al
£ Caw sy 05N Al (sl sl Al (NS ol o
PBS Ly vy 55 598U slaars; 5 oa laa ise
Sde dan don Ve S 5o e ools s HL an
FRR SN RE DIV VI PRSP S e O W W
sslal o 3S b ws axsliS rof 16000 L 550 ol oSns
= Al oS e lilatas 6l 258 1 iy 2
Sy os Al o SN ssne ol clile oS s eslin
S e b ol b oS Jalo 5l el cs e
AR T P R A

oYYy

sl 1l o 2l 3l S e 5 b & 5051 R0
Gha A Ll b o |, oS, Kl a8 o)l )
Bloldl 5o o5 e O peme g lan nl Gloys Gl s
5 95d e J S 335 Hsb 4 das S s, S
B ol (S5t s S5 bl a s b
& Lasses 5 o sy, CH..))T (== e «solak
Y] aws e

35 5 Slsn sty ealinal 5 plal o), )
Lot oml ) (S & 48 81§ paaivns x5
Szl o S 5 eblite S0 slaplage Sl eslisa
PRLITYE SHNIWISY jjﬁ.}j sals Jiiu Sl 5l S
Gz 25 AU 3 35 3] Gl Bl L s Gl G505
AU s ol a8 s ol 5 ol s et 5o
IF] 2l bt s S sl e

x5l Joho OBl 5 blie 28005 0o 5o et
S b liaes S sbaglae 31 o a5 aas (63l
[F] S5 5550 oo Plasl el 5 w8

sslannl (ol Gagyls & S Ol 4 s s |
by o s s ol s b ol LS
Coreus ke oU L ol aes [0] cul 48 3 13 ax 5 3,50
ol i 6 8L dlesis 355 05 3l LS sativus L
o3 Lol S et A IS 5 ad anls gl oS
Sl ol G50l ol olaes Pl 4 Lise e 5
7]

5 sile SO ol 4w bl 5 ol ey oS
SYN 51 s b oleys 55 i 5 Ll 5 K,
(sl o odme O (St kA (e
w35 Lapll o e 5 SU5 oISz o SR>
V] el

OS5 aS cul ols gl plaazly sl o) cu
3 s S9SN s S s S Jalt ol e o
aditlo i 5 Lagsss Jou 51 S5k Lo JUlSL

e s ol ey S 2 Ol [A] s


https://koomeshjournal.semums.ac.ir/article-1-2265-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WWAY st ‘(O\“u.:\..») f ool NOW-

s

clackle 5o olies ol olas s cov w4 gl
PR PRy TS FARE Y S IV L SRR RS
Lol 515 sSol 5o s 8,05 ool w ¥F 5l usy
by 35 ol slaw 5 Jsbas ols n o Se
lpre S O cpl 4 das ooles Image )l 5l 5
Job 5 aluw 5ous Ol Vex Ve jas iw slal L
ssb @L#A SIS L“’@f RARYSTREUPEY
55543 S LS LY Gl o adS w2l s
ol aiBlan 5 b Sllesil Job 5 slas 5l w5m
g Sl e 4l s iy s cal e a8 a8 S
23 Ollge L LS SN ol cule,
S3dle 5 53 G ) s slassls gLl ST
el SaS 4y 5 (SPSS, Versionl6) s,
(P<-/+0) plaw > TuKeY i s 5 ANOVA L]

.,\i.sjf Sl

S sai 3 Fse Olleisl Job 5 slaw ) s
PRAREPRIE R L 3PS PR SPRRIC P YR S U =Lt
05,5 S Gos oblassl slaw e anlie (o) s 5
Al asl s ey S L0/ PRV /TP )sl s
el a2y 55 Gl 5o i) (VY/ARN/YY)
Slagsa 5o 1A P>+ /- 0)slw plas Hls sme zaS(pbs,
s el a i ol b 25 Sk ped i
V5 09,8 s aaliog, S ey B e Ollazil slaws
(P> /0) 35 i | s ine L2alS (V\/AE/+¥)
OF-/V)Y 025 05 8 o Foe Sblais) slow auslis
O S(F/FEY/NEIF 5 (V/YRY /YA 25 05 S 5
AP/ Dol LV IS am 5 L 1) Jla e
s s i S b i
S N VS IRV WS SN CY AT 4 A VAR RN E

i (p>+/+0) sl ol Hlaae B! (VYY/AZYA/Y)

aslie wala Uy oo laas s gam by 5o

oYY

S i 53 e e 5T e Bl s
pAY B0y i LY S ) o s
Sl s 035 (Eod o Ol oy A ool aizils o
5 A 5l A 4 (oS i 03 S il 5 gl o
sat o 5l B o i Jsb b 51 5l (slaskss
b iy S S s 3 sl il 3l JUasl )
CiSosn 235 & S eolial b oo gzl
IVF] o ankd kit g e Lo Y U Olalas 4 JSlo

OIS (G5 )l 4 sl SN )l 4
b (A Ol S ol o Lise po 5leaa C\,&g;ﬂ\
Ly s\ Ve Acw—us 4 |, DMEM (Sigma, France) ez
0300 1o 25l sl el JSts ) ey S
G oonls 13 4835 VO Oose 4 5Ll o enla)l 3 )l
e 035 2o 5l Gm a5 s I3 4 05N J sl
o3 Ye g5l DMEM oS Lo 358 5 0, 5L
b 5y S 55| 5 FBS (Gibco, USA) AL S 5 .
CL“ 4 (Gibco, USA) pesle s el 5 (Gibeo, USA)
[N0]as B Blol s 55,5

olal 5l 55 ¥ 3l e 0l 85 5 Ol b 2l Jlas
095N e bkisal By slakilon sl Gl 5 oS
wlsoy S Jole &S has miy Bolai O 00 & o))
f\i—&a\ﬂj 2ol 0y, S (a2 o514 )
Ll s ,la)Y aBalsl asle (PBSL L))
Had) ¥ ABtlsl sals (s dge e 2 5als
Mg s S5l Cundy 5o 8 8 )35 PBS L ol
a8 Y plae Sl esu ¥ oY) e slaes S s (ol
o oyl 4 ol 5l o cell Y S hog sl ¥ O
Yoos Yoo slocble ool ae ol oylas sy
02331 51 g ool 5 05 8 005 3 ) s 2 p 55 S
Sleslerwl U b gad 51 s el YY 50 5 ol jae ) o)las
Gl g Se S gu) CpSy Sae 4 Jate Sz (o
5 oS UL gl Sl cow ¥ oY oo laey S as

sl YY WS sy el ¥ o o w}\f\’u A


https://koomeshjournal.semums.ac.ir/article-1-2265-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

e 5 glese o

oS 3 b bl 5 S0 Gl 5 ol ) oslas S

A)JJQM\_QA)JJJQH)JC—QL.L_J:J‘
LS (OA/YVER/YO) ¥y (PANEN - /NEN oy 5

) JQ) (P<+/+N) sl plas ) Hls s

9 ML«/ 0); O @)ﬁ u\;\a.“ﬁ‘ J}L Cfé\*‘ ML&A.\/\J.&\M
S8 (V/YEEA/FY mm) F5(FANYES/AY 25 05 8

Jsb oSl aaulia (P /0 o\ ol s | s mina

Jie s bl iU s 5 0l l olas olg sl bows G155 a0 SHSlee 1N IS
3B s 1l g Dl o 4 cd HHN.X 100 o Wf 55 o) e tse R{vive
S by b Uiy S0 glas b ol 5les (O)psm 555 59 03WS oS 5l o s S o5l Al
M)z 03,8 e 1y 213 S5 oS ol oslast s gMIPL o558 5 cole ¥ Saaa 38 Y-
oylaef s gIMIL 55580 5 cole ¥ o any W3S Y- as b gl ol Sl s W S,
o398l cela ¥ o a LS Yo mas Uy bl oS0 pla ol s (5) o) e

255 215 S5 sl 4 3l &S e oslasY - - pg/ml

140 -

100 A
20

60

-

Fa e

40 -

20

i A Sladdl sk (e

JAE 10 2 3 A

w9 g
e S LSy Ky e ollets) Job o Silaguslie ¥ IS
Y o a8 Y Saa b ebliaey 5SU e ol e )
Sl )Y 2 05 8 s (o‘ﬁj}#g\:ﬁjrfﬁﬁf Yoo el
Yoo chle joela Y Caea L8 Y. w.,}:k;;.d}j:ﬂal,\yr\):
Ol ¢l SLed) ¥ 25 05,5 5 (0l e ) e 2 p S0 S
PRS- FY-W) PRNCINESICIAIN SNV (LS PRI LAy
Yoo bl 5SU gl ol Jlad) ¥ o5 05 55 (oles il s
(o‘j‘f—)f:lg\sn,gr,fjjig\‘“ cble ; el ¥ Cne a L3S
(p<-/++\) CLM 23 6ol sme OO leksiesk
(p<-/+Y) C‘L“ 23 b me SDlus skt

oYo

16 -

Aape Sl slaa (R lie

WS

2o S U JS 0y S e latil slans Sl amlis ¥ St
Sda a3 Ve Sas b b liies S Gl ol Jls N g2
s )Yz oS 5 (0l d e 2 p S S Yoo s el Y
Yoookle joela Y Goen 38 Y blia SU o ol
Olams o155 DL ¥ o 05,8 5 (ol el e 0 S5 S
A Rs S Yo kil s cela ¥ woe ay 38 Yo bl S
Voo bl S0 Glae ol L) ¥z 05 S 5 (0l aes 1d e
(ol A e o SoSea Yoo chle 5 cell ¥ e 4 38
P/ 1) i 53 (515 i B



https://koomeshjournal.semums.ac.ir/article-1-2265-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WWAY st ‘(O\“u.:\..») f ool NOW-

9055 lge A 5o 5 ey sladsdu 5o @‘)’5;
58 ekl ol e slalie
Sl HLad VAN Jw s oS 5 @obip le
PSPy JCHN P P PR JUE P S S
o6 oy lae Lol was b 5 5 035 HEPG Lo s
ool sy b g ea sl sbaglb  ade ol i)
Sl e 3 s gl 45l Slosle &5 50
ol e bk 5315 s, s RNA, DNA cale sw
5148 ams e ol asly ) S e lge 5 iBgze Sl
S sl e S a5, plass SHlssk
wals 2S5 s, o) SH,sb ) sl plesdion el
o ol oslas ol SR Lol 5H VAT asly
L \3*“‘)('-” CL‘ Ao B 4 e @4‘53) oS a4 i
Sy gl o pad 53 ol ails saate Slides s
o Sl b 5 Vsl )T il s 5 00 0l e
5 Sl 55 5 G e i sl S5l 55 DNA 5 RNA
2l e S cales o158,
el ol ey Jol gl 51 K a8 Ul s,
28 oL 5 Ligslo ol w3 8§ 050 slidss 5
L 5L Sl 3meSl JUL &S ol 5Las \WAY JL
S A gz Sl Gols e 5 dms e 2l 3
B ARV | IS v JX SRS B Y L PN | C O
Ghls JUse V4] s lge 1) SemaS55 55 ol s
[P I OPCSO L VSV [0 K VOV | PP -t  PRORCH [
PRGN IR U W TS W | W ST S SIS
oml 3550 st 4y (2585 5T Jle ) (SpS s
Loy 5l Jeole Sl o smst b3l a5l 525 Jlazs |
2l 55 3] salS JU sl i o o e 0le 5 ol e
oS hls ol ie s aSig) 4 am g b Ko GLb 51 V4]
il o s8] ol ) ot Jolos 5 ol
ol e lalgitg 5180 (Sl 2l asl eSS 4 ans

[¥ -] ael 5eu sl sl

oy#

B ROr EEY L u‘ﬁ) &.})\J ALS/J;‘ u..a:}j U"\ BEl

e Cr 2585 Ll s Jiaw ki o Fs5) %)
Gllae o8 8015 s 2550 S sladshe s
Yoo okl U ol ol o)las ol 3ios ans
2 b (B blaml Jpb g sl md des 0 85 S
iy o Sl Loy S 5o 1) o (ise 5] il
ol 2alS ls gas ob 4 sala oy S
Doy S ol 518 Jle js Argonaly o b
ool iy Wb e S s aslin Uy e
ol 5o 1y Sldas Kz aS 55l o 5o 1ule o sand
@bl s g ol 56 s Cud 235 352 54 ol
V] [JOVFS BRIV | VR oW @'Uo,-w sy sl 5o (Sess
a e Wa ke 5l s cal 8 e ool ] s s e
S ol e o caslde Slys et i)l
S35 8 5l aS Wl a2 W sul ad sl
e ol pl el Gl L%T 23 i Ol 5 e DL
b o aS g oblS Ju b Slge Loy @.‘}3)
sl el i e plasl JUpuil cbd e 08w
DTS 0 sl 6508 Cuaslio b g onits o505 Cueslin
wT olas bug 218, Ll Lol 20 e o 1)
oo JWlisusl gladshw S v Gaa b ol ie
=l sbasly 25 s olaes aSailesls las Olados
LS Sy 53 1 Wby pes Ay e s S 505 4 0
5 oS 050 4 0l 3 3 e SIS 55,8 s s
Dbt a2l e i s S J63 5 s S
Lagl 5ol plad IS s 5 oas KL DNA s S S
ol 3 A8 5l sy Sl il 5y o ) V] aple W)
L olmies ol sslas 53 25m 50 e S 5 cppmes S (30
2l b s JUlsusl clad e ;3 DNA jlas Ko o
a5y 503, sl Pl LIS, e Sl S
Sl el 5l anle S Sl | j)y‘jﬂ b


https://koomeshjournal.semums.ac.ir/article-1-2265-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

oS G b liae 5 S0l Glase 5 0 jies al oslas il

i 1y bty S0 el S35l 0 olaales]
Jele olse 4 WSS 2o Als ge by LSS s
[IV] el ond e G5 S5, s s

T Sy IS WP LTS N R EE TS
gl S o 4 psa3l 5 3 lain 3 48 5 050
S Aoy 2o slie o o e rbﬁ oo el Ll
olayl 8 ol 5 wshas Sl olies olas baw gy ki
i s Jole bse 5 S e ol 5o Lls e i e
O TS B J JOM ERV TP ST P IO
sdalie N ¥ 51 5t il b b liney S0 ol
i 35 4 Whools plas ol 25 el doms 1) e
=SS SlaeaiS S o 5l b ol ol b s
5 2w S0le ol G 53 [YA] 5,8 18 4y 55
Ol L sles slnasised 5o By 2 Ol il J5 b
s aals laey S Uy aslie 5o o) aes 5 eeblines Sl
ol plas (oS ein L2l oles 4 plaes b les
sla S5 L b lies sSU laglow o5 an)y o
L (olse g5 5 4500 S5 lasi ol ol ©as) Lols
5 ams s DNA LD glas oo Johe @1” 9 sl
Sla Sps an at 503 Sy Jae Jolu b sy S
S Jes oles LS 50 4 bl e S5 bl
Gl oz 5o Jal Ol i ) [Y4]
szl 555 05 0l 53 b lites SU slaglaen e 3 2
Sl s 53 352 50 ol il 5 g0 Sl Jshe SbLs)
sty Jole YT ams 55 il cos ) 55m sl aoely
8 s bl 55U e S i i
A5 3 i 35 Ll oleys e Wy Wl [YA]
U sl STl S5 (B la s eS s 5
IFelo,8 o5 am g o, 1S, ceaS S oo )

S s p b 5e o) Sl (S Ol o
2 355l 2l p 2 A I8 T 5 soas
Cd 55550 = ool ST hls 38 Y s U

= oobas K5 S oLIKan 5 Gawge aslsl s [¥Y]

oYV

@olgrie sl ¥ ¥ Jl s (ul)\Sea 5 Das
et ol Gl 5 olies o095 2o Ol 6l oo 5
U NS W P 5 C QNS | Y S L% I WO [ PR S W)
ol ol oot 5msaaly Soo Wl 5 Y 5l s 5l 5
L ol mies ol oslas ol plas Jols gaiss [YV] @S
Sl 51 sl Vsl il s 0 85 S ¥ee il
SWsasl d e 53 sz (6554 2 S ol iSs
DI SRUN P ST w.‘jsf) oS \—?QT BIIP RS gy
U O Rt - VO A P PR R I g 4
e slee s b g sl 2l ey 2 S

a8 ced oot sanlie 2 glaJle s
e LS 5 Osline Ol 51 s b liia s S
aSeml A am 5 LS s Sl Sl Gl
Sl il s eSS i, (Slss et oLan
P VY] sl e Wasge s ai) J 8 50 Jgeme oy,
oS3 b bl s iSUl Gl 5 olae 530 ol ol 5
e cela ¥ 5 Y ploy G s 3B Y a5 S
b 8 ) eslinad 5550 oI55,

Loy 353l L LS 5 Ruggirrio
3 [T a0s S ol by /Y @i b abliney UL
L b iy Sl glae 31 Y204 e s ASJQ.» e
SV g 558 03 1 535 Sl sl 38 ¥ s
JEE SN K O TV PPN G T P
LYF] 08 olotms oo Lo

e S S 0 S ol ohSan 5 o5V,
S e Q—.ab'sfj Sl o —s 5556 Seehlias, S
Sl shen 4 ol ol s)las K5 S5 san
sl bl [YO] el ol any 25 55 b liin S
53 aby LS bl AUl slaglae s Gilise
olane Cf\“ Sl 4 e Wlg oo ol by iay s
ool lae a4 ol e Bl Gl des 5l s 5
5 Cowmbge Slanl 5 b Glaglaee 5o pley e (pluse

5 slacss [Y8] 5 S szl o S 5 o me s ol


https://koomeshjournal.semums.ac.ir/article-1-2265-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

WWAY st ‘(OY@L.;) f ool NOW-

s

sl o, S wlol (P Ao )eniS Lme oS 5 4
Olse b d e dbdas g5l 5o db sl s,
2l b ey S bl sl b g alea
[Y0] s 5 K v sam 4w

S Se oleme an SNS S sl Sl eolaad axy s
Samamme il sact )3 sLa S ciS o gl
o olsie 4 SIS by Sheslaa b o, s 5 sl
2o ese ol o)las ) il csS ) enlin Jo
[¥P] 8315 515 s 350 0] 2355 s,

a3lal 55 25 By s CNS) s sy cutS
5 0a) 25 ge Bl aals S Sl e olulas
il o 5l (Al cmaS Ll o 5o bl cas
ladshn sanlin a5 oad I3 S5l 5o o5l
ol D5 n O gmins G dee Jde S olsie 4 JU ]
orb a5 5 s 8 Sl LS b L sl Jos
slados ades 51 -8 e 15 esliad 3500 aems
iS5 Sl Sy Ser sty Jao 4 cim 4w i VitrO
e Jos om e K 5 I sl Cgr
G A Joe SO plsie a0 el 5 el 00l O guie
DEV] 5,8 o o1 oozl 3550 i

O ] o ige O] X VIVO 5l 2]
Al bl s a8 o Lyinvitro 5 in vivogbdae
w\;SJu,@\;SJQ\;\,%S@j);\JM,;
A Sl s, 586 Ly cadine J ke a8
donl g gty 2bosl BB Jae a5l eslanad U @Lj
sl g, ol Sl aalllae ol 5o Le Ws cnen 4 0
S

ol ey ol oslas &S el 5 Kby iy sams
s o i &) ails ;-"33?.55 2 ol Sl slls
A aaly 5 s b Al Son Gae S 5 cd
Loy Ol ol 5 ams o L2l Sl o s 5o
oS Yo Sz g ol L L bliaey S o

6,—§w ol 4l b -“,—f@ Lz cele ¥ ol 5o

OYA

03, 53 1 IS Fee b liiey Sl plas s ol e s
Solge 1 aS a0 S )z o ey SIS
ol ublians S glae b ol 5 Oy 50 4 ol ae o5lae
Sys) Al goy o aS ol s s [FY] ol
Sat e 21385 e Sl (28 5 ol ol o e
ol e las Lohen celu ¥ Sae 4y 38 Yo plas
gl s Seanlie ml dos 0 85 S ¥ee 2l
Ol L ol a5 plss Ol ST s ez s L
el ol by 25 55 bl s S
3VEGF4, FGF3, PTGF2, ks eyt sla, S
) S—ébe.ﬂ J=lse olsme 4y Lﬁ.b’fj sy > STAT
LadsSUpe cal 51 o ils cdlis (ol K355 551
,ﬁ..é ) 3)\35@ Py JW’)NT sk 95 W
S sladsdn ks S sladshe o S Il el
7 L =385 sl 58l el San & 550 n ailaie
asle Jlelye [9¥] 05 Lapl i Sl el oo S
gl S sl 8 PH S S )
SLposiSo 58 5 o35Sl Lo famlise 5 oledl - e
S5 5181 sl sl gackle )3l el 4 58
Somp Ll cow aS e SILL T Jolw ol (058 00
Syl sl sl lala, 5 e 4 pladl e,
Lo, 8B ol a8 S o JUb sl Sk ) 5580 (5
Il s 55 2 35 laeni S a4 Jlasl 51 ey
Ul sl b 52 b 5 25800 ol gt Jlb 4 e
5ok 5 558 sad e 5l a3y 5 e 5 Lols gl sl
sles 2 Loy a8 e 4520 550 aibte H3 1, 4l clas
S 5 & lge an plusl Sl pusl glad o 4l
S-S5 ) e dl S sl s she ¥ ]l e
bl sas ealg W (oS 5L) o 4w gladasa s
Pl Wil (nmd b o3 U5 ol (S oS 5
S ook aasl Sos las Sl alyen 4 s al
g) ug—fjw Shls o 95 4 S G aw ]

Ay Sl 53 5 Mk O 0900 Le 4 K05 Ll


https://koomeshjournal.semums.ac.ir/article-1-2265-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

oS G b liae 5 S0l Glase 5 0 jies al oslas il

[17] Salomi MJ, Nair SC, Panikkar KR. Inhibitory effects of
Nigella sativa and saffron (Crocus sativus) on chemical
carcinogenesisin mice.Nutr Cancer 1991; 16: 67-72.

[18] Menyk JP, Wang S, Marcone MF. Chemica and
biological properties of the world's most expensive spice: Saffron.
Food Res Intern 2010; 43: 1981-1989.

[19] Das I, Chakrabarty RN, Das S. Saffron can prevent
chemically induced skin carcinogenesis in Swiss albino mice.
Asian PacJ Cancer Prev 2004; 5: 70-76.

[20] Eccles NK.A critical review of randomized controlled
trials of static magnetic for pain relief. J Altern Complement Med
2005; 11: 495-509.

[21] Ruggiero M, Bottaro DP, Liguri G, Gulisano M, Peruzzi
B, Pacini S. 0.2 T magnetic field inhibits angiogenesis in chick
embryo chorioallantoic membrane. Bioelectromagnetics 2004; 25:
390-396.

[22] Ribatti D.The chick embryo chorioallantoic membrane as
an in vivo assay to studyantiangiogenesis. Pharmaceuticals 2010;
3: 482-513.

[23] Zafar-Balanezhad S, Parivar K, Baharara JMohseni-
Koochesfahani H, Ashraf A. The synergic effects of rapamycin
and extremely low frequency electromagnetic field on
angiogenesis. J Shahrekord Univ Med Sci 2009; 3: 70-77.(Persian).

[24] Baharara J, Ashraf A, Balangjad S, Samareh-Mosavi S.
The inhibitory effect of low frequency electromagnetic field
(50Hz) on angiogenesis in chorioalantoic membrane of chick.
Zahedan J Res Med Sci 2010; 12: 12-18(Persian).

[25] Kavaliers M, Choleris E, Prato FS, Ossenkopp K.
Evidence for the involvement of nitric oxide and nitric oxide
synthase in the modulation of opioidinduced antinociception and
the inhibitory effects of exposure to 60-Hz magneticfields in the
land snail. Brain Res 1998; 809: 50-57.

[26] Emura R, Ashida N, Higashi T, Takeuchi T. Orientation
of bull sperms in static magnetic fields. Bioelectromagnetics 2001;
22: 60-65.

[27] Cdllaghan MJ, Chang El, Seiser N, Aarabi S, Ghali S,
Kinnucan ER, et a. Pulsed electromagnetic fields accelerate
normal and diabetic wound healing by increasing endogenous
FGF-2 release. Plast Reconstr Surg 2008; 121: 130-141.

[28] Zafar-Balanezhad S, Parivar K, Baharara JMohseni-
Koochesfahani H, Ashraf A. The synergic effects of rapamycin
and extremely low frequency electromagnetic field on
angiogenesis. J ShahrekordUniv Med Sci 2009; 3: 70-77.(Persian).

[29] Baharara J, Ashraf A, Balangjad S, Samareh-Mosavi S.
The inhibitory effect of low frequency electromagnetic field
(50Hz) on angiogenesis in chorioalantoic membrane of chick.
Zahedan J Res Med Sci 2010; 12: 12-18(Persian).

[30] Mousavi M, Baharara, Zafar-Balannezjad S,
Nejadshahrokh abadi KH. The synergic effects of Saffron agua
extract and low frequency electromagnetic field on angiogenesis in
chick chorioalantoic membrane.J Shahrekord Univ Med Sci 2013;
15:1-10,(Persian).

[31] Ruhrberg C. Endogenous inhibitors of angiogenesis. J
Cell Sci 2001; 114: 3215-3216.

[32] Fan TP, Yeh JC, Leung KW, Yue PY, Wong RN.
Angiogenesis: from plants to blood vessels. Trends Pharmacol Sci
2006; 27: 297-309.

[33] Nicosia RF, Tchao R, Leighton J. Histotypic angiogenesis
in vitro: Light microscopic, Itrastructural, and radioautographic
studies. In Vitro 1982; 18: 538-549.

[34] Mohammadi Motlagh HR, Mansouri K, Shakiba Y,
Keshevarz M, Khodarahmi R, Siami A, Mostafaie A. Anti-
angiogenic effect of agueous extract of shalot (Allium
ascalonicum) bulbs in rat aorta ring model. Y akhteh Med J 2009;
11: 184-189.

[35] Nicosia RF, Ottinetti A. Modulation of microvascular
growth and morphogenesis by reconstituted basement membrane
gel in three-dimensional cultures of rat aorta: a comparative study
of angiogenesis in Matrigel, collagen, fibrin, and plasma clot. In
Vitro Cell Dev Biol 1990; 26: 119-128.

ova

O\"\—"‘“L—"’\)p'b U\j"c‘) b)\..a_c- r‘f JJJ)\SASMJ (,...b\ja-
oless Sl e Ol gl Xl o ol 5 S

.ajf)\}@j;)y\.bo\bﬁ

S \S 5 sm Oladss S 5 P oL\&es 5
b ol sl o a8 G Ll s 5l 0SS

(_._‘I.Lo

[1] Ridely AJ, Hall A. The smal GTP-binding protein rho
regulates the assembly of focal adhesions and actin stress fibersin
response to growth factors. Cell 1992; 70: 389-399.

[2] Quesada AR, Munoz-Chapuli R, Medina MA.
Antiangiogenic drugs: from bench to clinical trials. Med Res Rev
2006; 26: 483-530.

[3] Baangjad S, Parivar K, Baharara J, Koochesfahani H. [The
effect of rapamycin on angiogenesis in chick chorioaantoic
membrane]. JArak Univ Med Sci 2009; 12: 73-80.(Persian).

[4] Williams CD, Markov MS, Hardman WE, Cameron IL.
Therapeutic electromagnetic field effects on angiogenesis and
tumor growth. Anticancer Res 2001; 21: 3887-3892.

[5] Kaefer CM, Milner JA. The role of herbs and spices in
cancer prevention. J Nutr Biochem 2008; 19: 347-361.

[6] Tavakkol-Afshari J, Brook A, Mousavi SH. Studyof
cytotoxic and apoptogenic properties of saffron extract in human
cancer cell lines. Food Chem Toxicol 2008; 46: 3443-3447.

[7] Abdullaev FI. Cancer chemopreventive and tumoricidal
properties of saffron (Crocus sativusL.).Exp Biol Med (Maywood)
2002; 227: 20-25.

[8] Abolhasani A, Bathaie SZ, Yavari |, Moosavimovahedi A,
Ghaffari M. Separation and Purification of some components of
Iranian saffron. Asian J Chem 2005; 17: 727-729.

[9] Ochiai T1, Soeda S, Ohno S, Tanaka H, Shoyama Y,
Shimeno H. Crocin prevent the death of PC-12 cells through
sphingo myelinaseceramide signaling by increasing glutathione
synthesis. Neurochem Int 2004; 44: 321-330.

[10] Hosseinzadeh H, Sadeghnia HR. Effect of safranal, a
constituent of Crocus sativus (saffron), onmethyl methanesulfonate
(MMS)-induced DNA damage in mouse organs: An alkaine
singlecell gel electrophoresis (comet) assay. DNA Cell Biol 2007;
26: 841-846.

[11] Tavakkol-Afshari J, Brook A, Mousavi SH. Study of
cytotoxic and apoptogenic properties of saffron extract inhuman
cancer cell lines. Food Chem Toxicol 2008; 46: 3443-3447.

[12] Mohammadi R, Roudbari M, Vahid M,
Mohammadhasan Z, Darabi N. Evaluation of antitumor activity of
Candida albicans cell wall fraction on human fibrosarcoma cell in
vitro. JArmy Univ Med Sci 2012; 10: 103-110.

[13] Wu CC, Ding SJ, Wang YH, Tang MJ, Chang HC.
Mechanical properties of collagen gels derived from rats of
different ages. J Biomater Sci Polym Ed 2005; 16: 1261-1275.

[14] Go RS, Ritman EL, Owen WG. Angiogenesisin rat aortic
rings stimulated by very low concentrations of serum and plasma.
Angiogenesis 2003; 6:25-29.

[15] Bathaie SZ, Bolhasani A, Hoshyar R, Ranjbar B, Sabouni
F, Moosavi-Movahedi AA. Interaction of saffron carotenoids as
anticancercompounds with ctDNA, Oligo (dG.dC)15, and Oligo
(dA.dT)15. DNA Cell Biol 2007; 26: 533-5340.

[16] Shahrokh Abady Kh.Evalution of cytotoxicity effect of
total Saffronll s extract on HepG2 cell line.Genet 3rd millennium
2003; 65-33.(Persian).


https://koomeshjournal.semums.ac.ir/article-1-2265-fa.html

[ Downloaded from koomeshjournal.semums.ac.ir on 2024-08-05 ]

Koomesh Summer 2014, 15 (4): 522 - 529

Effects of saffron aqueousextract and low frequency
electromagnetic field on angiogenesison in a Wistar rat aortic
ring model

Safa Moshtagh (M.Sc)!, Javad Baharara (Ph.D)™, Saeedeh Zafar-Balanejad (Ph.D)*, Tayebeh Ramezani
(M.Sc)?

1- Dept. of Biology, Mashhad Branch, Islamic Azad University, Mashhad Iran

2- Kharazmi University, Tehran, Iran

(Received: 2 Nov 2013; Accepted: 13 Apr 2014)

Introduction: Angiogenesis is required for embryogenesis and many physiological and pathological
conditions such as tumor growth. The effects of electromagnetic fields on cell development and growth
have been investigated. In this experimental study, the synergic effects of saffron agueous extract and low-
frequency electromagnetic field on angiogenesis were investigated on rat aortic ring.

Materials and Methods: In this experimental study, Wistar rat aorta was divided into pieces 1 mm and
cultured in collagen matrices. On day 3, following observed sprouting angiogenesis the samples were
classified into 8 groups. Control group, the first sham-exposed group (treated with PBS), the second sham-
exposed group (treated with electromagnetic field off), and the third sham-exposed group treated with PBS
and electromagnetic field off, the experimental groups 1 and 2 treated with 200 Gauss field for 2 hours and
the concentrations of 200 and 300 pg/ml of saffron, respectively and the experimental groups 3 and 4
treated with 200 Gauss field for 3 hours and 200 and 300 pg/ml of saffron, respectively. All samples were
photographed by invert microscope immediately and also 24 hours after the treatment. The number and
length of vessels was determined by Image J software.

Results: There was no significant differences between the control samples and the laboratory control
samples 1, 2 and 3 with regards to average number and length of (P>0.05). However, the number of vessels
in experimental groups 2 and 4 showed a significant reduction (P<0.001). Reducing in the average length of
vessels between the experimental groups 2 and 4 (P<0.001) and also between the experimental group 1 and
3 (P<0. 01) was significant.

Conclusion: Results showed that agueous extract of saffron has dose dependent inhibitory effects on
angiogenesis. This inhibitory effect was increased by the electromagnetic field, suggesting a synergistic
effect between them.
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