[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/ssu.v26i10.474 ]

WWAV/ZIYY el o &b O3 (B duels Shp pole o Kiild Adgh oole alxo

\WWAVIAIYS o iy &,6 WAV (69 (o2 0 jlosds (il 9 Cmns 0590

03 39 jou gl sl g VEGF o5yl s Ol gk (w3 3
g5 b ouw ylow MCF-7 oyl sl gw (I gl

Fe . Y . Y .e Yo
19l poly ¢ (Sby g ¢ (635w ol ¢ Syl by,

Ol (pgas a5 wela b j9e55 ;o Sloys Bae o (lyie 4 (VEGE) (Jgye (JLbigadl ol j551 (5,5 Soe taoddo
Bloyd 5o ek S 5 (s slagls Sl o6linal splle sl Jla 3 (oile Bl ol pae o il o iy
b ooy gl )0 (ilide (Sojglsm SIS aS 0ols (Las (lde Sge oole plgie A (S Bl (oo Il b o Gl
Ol ooy Jskos 03, 50 VEGF 5 oy 55801 5 sl =Wl oy Jlow 0 rmmag)S 51 () addllan ol 51 Bam oo
. a5l oo MCE-7

Sl o 2 05 o A 51 s (sl S 5 ol o sl 5 cpnmg, el Al e alllan il 13ty iy
realtime-PCR 540 g Annexin V/PIL (s3] ) .ol plonl MTT (ovis S5 s S5 4 el FA B VY 6o o)l 50
Sl esly Jlod g ayja jolate 4y ol a8 5 5 4 VEGF (5 ole o8l (b3l s sk S g5 (o li w55 &
w5 a3 T L s s ixep< /o8 polie g o esliel ANOVA oSy mell jué (y3031 5 SPSS V.16 1531 o5

FA 5 YE olag 5o iS5 5 0y 55 (6 fosine LS LS 05,8 b dumlie 13 (g b 0 et MCET slo Joko s
Sgug! sl ole oy ialidl 5l Glis (5 egnlugls olfiws g,5 wols ylid ylej 5 590 4 dtualy dig, S0 Celu
0 Jlast cslo ol 3 o) 4 Ay 55K 5o 3 VEGE 5 oy 8IS iz o a5 e 201311 il
LP< <[+ 0) ol svmlice

2 VEGF (5 ol Gol5 Jl s )0 5 oloy @ il Semsyl sl csly ()8 a5 an o0 (il b 15 S aomid
Oless 53 Ol yw s s9)ls G lyie 4 Gy S (28 2L @ 02 (2 6l R Slalllae 09 o0 MCE-T sl Jolos
tloe §)978 Glmy Gl

555) e 89,8 JLbigail aly H9iS (ymag S oyl by 1 gulS (g0 3lg

Ol ok 00 3 5eimT sl 9 VEGF (45 ylar (6851 &l yad gy 3 -l (Slslr ctignme oy plobes 655 o0 ) (Sl 1E L2
AFO-0F (V) YF AYAY 55 Bgouo aupd (Sij ple oKzl itmgh cole alme ooy yS b ool jlowd MCF-7 Ly

Ol Ol pg5 Camivo 9 ole 081 (orid gl GRS sondd 2ibl uwlisd IS (5uitils -)

Ol o 350 (B9mo supd Sloys (bl Oloss (S sy pole slBEI1S (S 5y 82815 (Sl gonbgn (55555 Sgoniils -F
Ol Ol r5 i 9 ple dl8I1S ¢ sopd 8IS ¢ sonsd 29,5 Jb sbawl -1

Olul Olsalj Olsalj (S jy pale 8D (Gl sordign 29,5 9 JoSIg0 9 (Jobuw Dlinizs S po Jluiils -F

AAVFYPYYAR @ sy oS saravaniramin @yahoo.com :;Susg Sl Camg ¢+ VN OOFFY S« 4 10)al5 (U gkammo d3dkaus 93)%


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/s5u.v26i10.474 ]

- MCF-7 by slo Jglo 32 cymg,S 51

¥ V0 d9a> L lyaes 0.3,V ) wib e in-vivo Lalyl
JUd S5 25 e &5 ) D929 b e g Jled S 5
b sy OV ) 08l (emsyS olS cnl 5o (So3s) o
ol 035595 S CasHeaOn4 oy )S 2loerd Joo 3
el i el leled 5 STl ol b ol o
el (S 8 Cel o3l lis Slillas j1 S esdle &y
p>) Ao Sload @in Slb s slaJolu glsil o 0l jles
2 OmsS Fee SOV 005 e pliy a8
Ol aloz 5l Glb s sla Jobo plo 1285 5 0l alS
s Bax Ly il 5 Bel-2 (ly (ialS alauly 4 45 5 gsS
g9 e g (Jole S SIGT al> o o Jobos 0l iS5
Sbyrne plo 03,5 JW8 o plide; cdalie cul cdls
AOFN0) el oads adlas oo 4 Jobo (9,0 Slosls
sla Joho Sso ploys lp sl plpre las 4 4z g L
95 b @l Sl oslaiul (el 2SS g, 5l sl 715
5 enyS dox 5l ol g SlaSy g gl plalS
aly 6 plare 4 (ol Slayply sl e 38 Sl
Pgdisr B pae g diedg Slojd
el @ o (i Sleyely Glaees 5l (S
(OF) 2lo (25, bl oasy ol Sy sloJobe
Sloginy pled 5 w35 Ll o GBS, b 5nsl
SRS IS U s g9, GiigleSuls) s, JLbigad sl Jslo
S aSeh aabl )5 5 05500 Sy Al G b S,
Ll g @l 0 Sojdend el b ol
o3 Lol 5 (Bbs (Shgid 035 pee Joo S3dlsl
WDl g oy RURUESVErLY sil.mﬁx.fl.é Q) 09l oo
(Vascular 39, JLbgasl al, ,556 oolgils  glacl
losi .5 ol er & endothelial growth factor (VEGF))
b x> olS NV Jsb & VEGF (5 .(0A) aib e o o
A dels g conl i35 )13 7 pg5909,5 (59, 2 g axBls Job
ol 55 Jyame 5 (V) il oo 955l Vo5 955
s9iin b saligags Sypo 4 baes o5l sy
(Silspe bl jo G5eST JLaS fals Lull s (V)

IWAY (69 (o2 0 louds (piicds g Comns 0590

g8 il gz gl glbw do b ole
Olpie 4 g Sl (B) o 3 jaeg Sy ol ey ol
g (V) 09d (o0 Cgmme (3 (Stlage e 5 (SO
aS ol aig8 a ccnl il b o Lds jo Ce s 4 (g ko
J 3 slayeis o (Fp o addS Jlows by
aVlo el oty plp FUY o (5 ans o b asuy
5 998 o0 OIS Ol Gl 8590 Ogeles VYl 2
(V) Ny (oo Gl Ol Sl 3 0590 550 FY - 51 i
ol ol ol 3l daz 5,50 ADe e olnl o alanlie
Cewd S 053 Gl solew Gal oo 8V F e 5 o
o glabasde LB gl céiy S (V) o e
WS Sygo Ol plbse Gleys e vz glaasl
Al 0 sl aal53l el Sleys slo g, JeaSS L 5 o
ey Olsl Dlye 4 jee (i el oy S pal 3 ol le
ol T o T al> o azlys ol b alilie o ons Gl
030092 (Slopdgin S (S5 la gloys (F) 055 e
Gl S5 g e 09,5 S sl s Sleyd (et 9 Sloje
Sloyd (sowd Az 50 (B) 8l 0,5 oy sl Jok g4
(7)) S ailgb 2)lse 5l (s)le 5o
Sl sla by G o2l 4 a2y b > e 0
ek 4 cng slo by, 9 SlaS 5l eolitul 4y jls 39290
Oy ol Oloys 53S0 ol )0 d92ge DLoS S
lass (5 OIS Oldejoed oo poberl iyl Gl
5wk (B lag)ls lyie w00l b 4 oS
b g 5 oS5, I @ oollae Jole g 2l onias K,
S 155 519wl o bl (g0 5 Gl 08 4y jaie
Cwws 4 Linnaeus Crocus sativus  oole o L 2LS
bl Jio oS 51 ghlem 5o olS nl 5 (V) Wl e
Bl e g9l 5 (Sher Silas sln olnl s oz
sl s 4 e oylac ools lis cladllas (A) 9 oo
Pl hls «Soidlen Sl b slacdale (og

2 Gl Gy sl sbs 0l 5 ke 5 6 905

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/s5u.v26i10.474 ]

Ohes 5 (Slglpw bg, -

Jizie YV °C slos 5 Casb, 730 CO2 70 sl ,5bsSi
A ) sSae 98y San dliwg 4 il Lo oy
ozt 050 S USS 5 S5958 00« Jshe o515 5 03,
sl 5l 990 Oloy 5o CutS Lanzme (Aga i8S o 3
G A S o b Jshe o515 aS ol 5l o cd)5
e ysliie & b o 03l el sl sy o TAD
Sl la Joho b jlets 50 o) slo Jobo o)
A eolitul aoys /) gl oyl 5 (smal SO,

MTT assay (s, & Jobw Cosoms (ow) 2

o g 0o dipy SO 50 35290 (slaJols o]
35 ok 03V +7) aseie aiendls b b ol ¢ Jskor yles
Kol o & 5 oud Jizie Saly ol & (i oo
05938 Joho L olpen JolS coaS lae yidg oo Vo
Lyl cpl jo cele YF Goe 4 b Joko e 00,5 o0
B ot Byl S 4 SlS b eke b ot aysSCl
CiS e oolej ol § om S L3 ety 0,
Slaglesl Gal wiad et G e 2 S e A L)
o Gialesl o 0 cblese (ol 5wl S5 5L Bl
A oy9e gy ot (bl e e a8 Sl s Salx
MTT sl i 5,500 Vo Sal> o 4 d(celo FA 5 YF)
a5 Lol PBS o ;2 o p o) oo O ol clile)
Gy g 9 0D dygSl |o..\m L9beSl yo celn ¥ e
Voo Saly o a g adioe 45 590 (229 Lo gloj b
o olileysh sla Jlios 5 b o w558 DMSO 2y e
o sl 095 4 b o laSaly iz (e e g
gl OV 30 Jsb 13 o lie slacile L ous
o ble oliae g oo ouilgs Elisa reader olfiws lawgs
Sloody wo)s B ol Ve jhp0 g el J7US 095 0
Bl s e 5l o bd Jolo

SPETANPRIYY

Pk @ e o Jka T sl b s ok

IWAY (69 (o2 0 louds (piicds g Comns 0590

Slime 09> solas! oS 4 Jlasl L VEGF
g wsldS S (g)ge98 Sl ouiiS A5 B (5pdydek
Aby gl 4 e ol 0 &S WS e Jlb ) e
3 ok bl Sl e Gk G e,
35 srml e b 4 g b Johe Ozl ;0 Sgg
ell o Hiel g5 ,0 VEGF ads cuwal (Y))
Olye 4 (Bgye ,56 ol &5 oud Sl b p o Job
a4 g ol Gl lp ogih (pg)ls Sl (S
ol Sdld o5 ol 5l ogs w88 e ey ol je
Sy slo Jobo sloos) 5l (S jo (Bgpe wb) e
Ol ae; Gﬂ oylac a5 was oo plis Ollllas g Wb (oo iul38
J B w5 o b Lo ;0 VEGF o ials cel
Olye 4 ey Jlial SIS g 22 asllla
Sl s, Sleer olhae) Sislen Sulabe (n 5 Lol
Sobo 05y 3 VEGF 5 ol o8 Slpeii 5 5505

il e MCF-7 iy oo s

00Szags 3| Cms,S wsl Alilae addllas ol plxl g
ol 4250 b agiie (S ple olals 4wy e
2 Sgil Sy a5 Jo shaie Of o g (55l 5 asy0 Y
Ol Gl (Joblos 00, 0l (6,10 ol 5 sl a0 -V
gl 4o iiae (NCBI) ol Jsl Sib 51 MCF-7
S baazme aloa I (Jolo cuiS slge ad )l B el
o logis il = elew o Jskxe  RPMI-1640  Jsba

oS, 5l (FBS) o8 > pyw g EDTA- yn
CoS s MTT (55, 0 4y (2D AINOCLON) (sl s2s]
Lo o o5 ,5 5l cws )y 4 RNA zl5aul ¢l RNX
Slo S ab 5yl (D o) b 2558 5 (K
cDNA juw 3 (K6l Biovision) jguel isuw
o agd hslaw <ol @b 5l S (Cnl |, 6)

ERWS

ciS o ;0 MCF-7 iw olbyw Jolo slo oo,

4 fas g o8 ools 1,3 FBS awo)s o5 s> RPMI-1640

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/s5u.v26i10.474 ]

- MCF-7 by slo Jglo 32 cymg,S 51

yudg,Sole ¥ ¢ Primer FR ;iJs Se Y SYBR Green
Sy90 5 &l DEPC Water ;s oo 0 ol jon 4y CDNA
A Qlyie cod @z e 0 Olgie &) GAPDH (3 g aalllas
el hd Ojse 4 olxl oles ey ol colaiul ((J=ls
o5 il ax ;0 A0 sles ;o addo Vo adgl gilulas al
ol cile a0 0 gles jo asl VO o glulas
a2y PV sles 3 4l e 5 90 e sl 2SS 5 L]
pll ABI 7700 oSows lavwgs JSow Fo ow 4y 0l 57 le
2 S 0 6 le e UL Jols s ol
B omis 8,50 2700 gy bags cazrpe () b dnlie
A ,)55 Fold & s s mRNA e &l sy g a8 )5

@olel Julxi g 4 5225

SPSS V.16.0,1381 65 5l b ools Jdowi g a5 jeaie 4
One way analysis of ANOVA G al,b e 9050 4
polas g 3,155 Mean + SEM & 50 4 guli ol ool
A% ad S b s s e p< /-0

SO ollasde

olaaly (S pole olSails Lawgs Buiod cnl Jlisrsn

el 00l a0

Sobw oy Wby p gy OISl awyp ms
MCF-7

295 Bl wals Saly 4 s bl e @l
JrisS a4 Cas oy lashe vy 5 w0 S awslie
slocdale 6355 as Sl eaxasslis V JSE ab dwlee
Fladl oo MCF-7 oo, sla Jsho (55, y Cyaws,S ilisee
VIV slacdale o sk (nl wd) g (eSSl
Fol sVl g cele FA ol Glp pdde » S e
Sopedun el A 5 VEslagloy slp d e 05 e
ookl o ooy sbos aoye a5 b ay ablb
Cebo YA 5 Y slagle; 5o GosyS ydshon 2 05 ke
ol 0 IC50 o) (oo a0 YVEYN g FOEY/04 o5y 4

IWAY (69 (o2 0 louds (piicds g Comns 0590

oSk Ay FY (slo e b S 09,8 52 4 a Jol
sy L 03 ok S 3l o b ol sl s
nolie o9l alanly 4 ook IS gla Joko 5 bo Sal>
Sal> o Slhgie JS g wiad las EDTA- s 5 5 (S
s5iesn] S IS5 Gl s e85 e 55506 S 4
3l oo Jlows g J S slo sk «(Biovision Technologies)
oS oata B 5l sidsSan e o g0 lar coly s
10 5V oSl S5y 2 e O (539381 51 g i iy
L P S5, s Son O Toaome oS i 3 (opmmlisSil i
Lo oo j0 95 5l 90 4 aiBs VO g ook 03938 Lo o
9 Hged yo (483 )3 593 A+ +) Jody il 5l ey 28518
oK Lawgs 9 o0l 33, Sgignl Jslowe yidsSe Ve v
& 5JUT (Partec PASID) jiogiowgld

Real-Time PCRplxil 5i9, & VEGF 5 by (usaw

Acid Guanidinum o 5l eolaiwl b Jslo RNA glgioxe
gl (o5 bew <S5 ,5 RNX) Thiocyanate Phenol
G 3 s 5 S slosbe bl jslice ol sl 05
ol 51 5t oo ) Tamy 5 008 ar (Saly £ slacaly
3 3o 0 b <558 SS9 Geb n g 00l SLSIRNX
RNA (sl 5 p589,l5 bawgi o] glzenl 5 Jsho o)lae
590l o opims Ol 5l s See B0 o g oa gl
GSibw oy 5l G ol 0038 o8 il ax 0 A gles
&b (TaKaRa, Japan) cDNA ;e oS 51 RNA clale
o oolatwl JSSgp

e S mbe 59, L Realtime-PCR ¢l >l (6l y
L exon-exon junction &jge 4 odls > sleyely
s F:' GAAGGAGGAGGGCAGAATCATCAC Jls
b Job L RICACAGGATGGCTTGAAGATGTACTC
oL o NC_000006.12) VEGF ;5 slp L cas VFY
5 F: GAGCCATCGTCAGACAC 4 (NCBI
3L cw> V8- L RiICATGTAGTTGGAATGAAGG
sslizul (NCBI ol£3l; ,s NC_000012.12) GAPDH |,

Master Mix ;iJg,Soe V+ 5l Lo Giomiw alol Cpa ol

O3 (PBgouo v Sloyd — (bl wlovs g (Kb i pele ol LSS alxo


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/s5u.v26i10.474 ]

ﬁ

1S a0 s e olis Annexin V/PI gl
ok Fpo ol il 5355 wn lyie slacdile
sl 0095

Real time ;| oolaiw! U VEGF (Lo 595 o)y g b
-PCR

YE o \Y & s by 0 |, VEGF (5 olo el £ S
Ol g el hee p p S e ¥ cile jpi o el
VEGF Lo i 950 oo cdalin a5 b flen a2s
o Joho) S 0,8 & i ey 4 iy ialS 5,
Sley onl Jlam g e o plis celw VY ey U (Glows a8
(p= +1-YQ) 098 (0 0anlive VEGF 45 ;o ok sl

el YF plej 53 e 5 Sk ¥ L alef]
(JrsS b aslie o P< o/ 0) sl cows &

3 ikl b Jsku Jlghd woys p (mws,S il
26 09 bugld oSS 51 oolisiw! U MCF-7 o0

o, ¥ S 5o ead ool plas ST pove las
3 CgyS cbale ol L e gl anl 3 Jesxte slo Jybu
ol oz e Sl Al Al 4 S 098 b alis
ool Giulad ¥ JSs 0 pl g Ojgo 4 o Jxe il
le.{b Jﬁl..; RV ‘05...‘;}‘54 oanlive a5 )5.b QL@ Y PR
S8l g S cdale Gl by g adsl SSenal
JrsS 05,5 b auslio jo ojlaen iulidl nl e a8 8L

=

‘—i';) C-‘L*-‘ u—*—*—"'p—“ (P= ‘/"‘Y) S| 0\35). )L)‘SLM

= 24h
= 48h

Control 1

(eelw) jlend Cae
el FA 5 Y clo los 0 MCF-7 (clo Jsho s 005) doys s cpmmsS cilizis slo e b 1) IS

(4P o[+ ) cal o0 ) J 758 b anslia s Mean = SD Lulul y mls

Qz: 0.81%

2t (slee 2 e S (Slae ¥

Qz: 1.34%

o
o205 JS——
100
10
, o Esaew ;‘F Gar 5T ETR
& 5D el S
5 3 o Yoo iooe

glo cile b iy Gl MCF-T sl Jsbos Jlos 51 50 sogilussld olSiws (255 (ooST5 (iomie ¥ S

O9sS g (oo pp S (o A CdBle (05 ) (e pp S e ¥ cdale (7 i (e g e e ¥ dale (G o(55) Sho (Al

A5 g Sy pele oIS alxo


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/s5u.v26i10.474 ]

- MCF-7 by slo Jglo 32 cymg,S 51

100 ?
o | Z -
y 7 %
e B
a0 é é
Control s Cnh:- -3
#Viable # Early Apoptosis - Late Apoptosis

o Mean £ SD il ; oS gl s sS b less 5 e MCF-7 gl 03, 15 oy 5 adsl Sistosa] sl Jskoo 0o o ol 5 stens & IS5
(FEP< <[+ ) ol 0oy a8l 0o 10 & ygo s J S b dslie

o ol ol
1 14 1 1

<+ [+ BYMCF-T gl 03, 15 VEGF 5 ol 6550 52 cymma,S Sll aunp o S

o i el Aoz Gl Sblie & arg b olectgtd
e 5leys )0 lofg ol yiaS og)ls Cuoglio 5 (golail
gl Gl ez e b sl B s ,S
sy ol plml s alS slite b ol as clag,ls
b mlin 5l b rwas lagyls wsjs £ ulel en
C(YELY0) Wl onds §iine
b slagls 5l eolital L3 sl Jlo s i e
2 el ol il by leys g 6 Rinm ln 2L
@ oSl 09l o S5 Go9es5 sl Jobe LS &8 (g,
Gyb 5l wle o 5 (VYY) o) (ood (o] s ollos Jglos
ool el haw Gl W (sl S5 e
ST b SlSs Gl s prdais Loguas g geilons]
S Sl laiss oy oS Olide; (V) axms 590 ) 09>
02103 5y 5 b (2l slag)ls plsie 4 00,05 sk 4,
38 4 yaria b g 9 o S) S 4 collas Lile 5 oliS

s il s o plias Slides a5 Wil e O]
Ol ot G5 Ol Ol eaims LS85 gl 5 olyhe o ,Sles
Sogeys o BT sk o DNA Ll ae; slo onins JSCas

IWAY (69 (o2 0 louds (piicds g Comns 0590

Cppo b awsS &S o i ol asllas mls

(2l QRIS o 5 VEGF 05 ols 20l5' sl (535020
MCF- by olb s Jokor slaos; )3 5e0001 anl)d oLl
— Iy ez Sl am plbpe 5d T
Pk led g o) (orb el o5 Sl plooclion
WL ot g5 @ bl (nl g 00l ) (xb ol
Ngboo (oo nled mlo 5 23T g 0l Sl cel &
5 Coom Ol Gl Ol eesd by Gl
FY U T 05 50 olbyw 5l (o0 yegS o e (5 s
o b s IS 5l aoys ¥V iy by bl o alle
Jolis 1y 65 50 gy 5l (86 S e a0 V5 (L5
b Slge awgi e s ey 5 Lol Bas (YY) 05l 0
O ibioe @il anld Jlee b 03,508 plerd
b e (3 Gl s (g9; p aedon ok 4 (05
Ol Ol @y lo ploys (YY) allige 3 poie (Jobos

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/s5u.v26i10.474 ]

Ohes 5 (Slglpw bg, -

2 MCF-7 by o5, sla sl ;0 Sogugl slo Jslo
ol by 4 s 50 059,00 00 B YO slacale
olyon a0 BAX sigyn olo ol g A LS cudles
Jbo 5o (e 5 (g o3l (TV) gdoe (ugn sl
2SS P g FIO Glacdale o as ol 5155 YN0
sl oloy > MCF-7 (sla Jobo jlocs )3 (g S 5 (e
aS (YY) a8l ols oaiy Jolo oo o el FA VY
2 ke (nl iy (ool g, b G cpl slaasdly
a5l L es 5 el jes iz o2 el Budnio Lo aslllae
ad, gmels 50 awg,S S woby G)15F YN Jle
5 o Sl (FF) wib oo 108 130 0SSl s sl sl
Jobw 10 uwg,S s wiols olas YoV Jle jo o) Ken
by o Jokw 0l als celh MCF-7 by Sl
Grieian 45 305 (oo loj g 590 & Aty Lulpd 0w,
odls cawlive FA Lo 0 V7 g A o clale 0wl alS
asdllas o e 5 p S e Vocdale b ools ol oy
Syls Cipllae Celw VY 8 slo Loy jo a8
Sl S Sl bl 55 gl T s
Fom <l VY 5 7 o by 0 VEGF 5 Lo o e
&S Candls jo ol il oogr S 09,5 A s Lo
25 o VL MCF-T sla ol jlos caslos YY1y
4 Cod 0 orl Ol G2 Gl 1 et S ) i) (s
u.ml)sl )l ‘;l} -.\)‘53‘5@ 03.7- FLERWRPLIWLY J)....S 05;
Solews sl o9 ;0 VEGF o 50UT o jg0 ,o 40 0l
G5l 4 iy o el VY L FA a5l 5 Yo
Gl 5o plie; Jb cdaplie Gl G 9550 )0 Lo e
A5 S iy Sl slo o S il
ISl aslie es YoV Jls o K o El-kharrag
S92 M ommaS 039l 5 GewsS SenSEgule
slasi gaoys YO ials & ol o L p 65
VY Sl 5l owe oS HepG2 Jolw oo j0 oaiy slo Jolo
4 B rgyS 5l VL gla cble iz e g oo el
s (Y0) vsd o0 b Jokw (p) ;o VEGF e il

IWAY (69 (o2 0 louds (piicds g Comns 0590

olas Sldllas (YA) o)l oo W ey b s o 58
L bas e slags ole piels cel glae) ojlac a5 wos
(1) 53,5 o g ol cslo Jsbo 5o 0, (sla 555
Slalllas oS Sl (S Olie; Jd S5 005 e
-.\.w) )l GQJ...?LA 6‘54‘ -.\)‘53‘5@ u.a.u}j; aS Sl ool ul—kﬁh—’
L basye gla o ol » g wes Grals ]y Sk e slo Jghe
(B gk 4 (V) wsl S ST ety e Jobe (5970
S B9 O58ler W) (el sla S alex 5| VEGF
Salp )0 wedee e JLWligail (Bye s 5l wos
ool d}S w.o.b‘ )| uSla u),....Sl )LA.A.AS u...:alf 9 ).»)y)j
anld ol Jds 4 selr gleygess o el o e
e Sy wgy p sk ab) wg; Glbse sle Jske
S a8l pexS K0Se 59y 2 b Jokw 4t 50 5 005 (0
30 a5 odd Cuedl Pl 00g8 35 e 0 ST alS Coasg
a5y Sl mhy 4 plsl Gl sle Jsho > o0l
(V) QLS (oo ST g IS5 5 05 (62
iy o Jobo doy0 p (peg)S Sl g ol aalllae o
MCF-7 o Jsbo )3 VEGF 55 ol 5 ssas! Ol
Olye 4 oad Bl (Job 03, ad (g ey Ol e
33 iy ol Sldllas gl oad aslis SLlS sla Jas
@S )l (g Sl 95 05 09290 ol g5
CrgyS 4SSl lis MTT i S5,y sl odel Cows @
sla Jobo 203 (2al5 Sl ploj 5 590 4wy Bj0 4
Celo FA ey 5o o Jok jails 0aiy ds)o 5 963 (o0 00l
009 5 oyl Cele YT Loy o cdale les b awslin o
1385 6,5 4y w05 oo oanlie a, LialS eole oyl clile
Y0 090> Y (o) )0 g S Sl hee  p S (oo O 2ile
ool wo e PO cdlale lea L cels FA Loy 0 g a0y
FA 5 Y by jo pols Jiagh 0 0sd o cnalice o,
adlas opl mls b oS ol csslie ials o iy celo
Yo 0 Jlo o oLl 5 oy (YY) ol Slss o2

ol 9wl el el awg, S a5 We S 518

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/s5u.v26i10.474 ]

Ole Wlgier sS85 wasoe i alol> @l

MCF- Jslu 05, 1o oyloj 4 ainly o G )0 VEGF (5
s5el il ceb job ren g ame palS Gl by 7
gge Gl i Gldllae oS oo)fsa sl 008
@ alaly (Jobo Sloply Glopesille SHpo 5580
5 2l 9l sl clio )Kal, Wlgt b 35 alos! (s ,S
@l Fae ploye S plaie 4y rwg)S Sl eslail anwgs

codly Gl Gl sl

pole oliils (Josse 5 (Jobo Sliniod 3550 fiwyy
oo g ple oRAIS (gard 09,5 job (e 5 laaly (S5
Jos 10,08 059y (nl plwl o Coaslee cqz @
Coino g ple oBadls asl (LL 5l Jol> mogh oyl ...xﬂsa
ol ool plol pazed 4 je g ooy oyl )]

2,5 0929 @8l o o,y

- MCF-7 by slo Jglo 32 cymg,S 51

4 MCF-7 slo Jolw a5 sl (pl sasmolis pol> asllae
Sy90 4 Lol wilools lis cowlus g )5 5l ieS olde
o celo VWY 5l G VEGF (5 ole ol ol s
Oz o2 i b polise asllle MCF-7 sla Jslo
5 55m] G s, 3TN0 Lo o ol)Kes 5 Chen
A g ol 18 adllle 0,90 1) P53 5 lo lie g
S Seipanl (sl Joho il el (g S 05 a8,
sl adlas mls b oas ogd o clale @ atisly (o5l
aS o o i Sldlas 1 golaws (YF) clls Slgs oo
995 Gy oz Sl spamie (Jobu sloos, )3 ey S
it VEGF 55 oler 0l5 el Gl lasles Jusils
5 a5 wib e (STAT3) Kl lo yns o (5,105 51
sladsle 03, )3 VEGF o5 ole alf 55 yol> asllas
sy (YY) as easlie MCF-7 Ll by Slbyw
5 sRes Sl gy b S asgi onds Al 55l (e
cudlad e (605 o3l jobo o g TUNEL Assay alos
Sy e 2l (Sredls At Caz ¥l ol
sled aslllas 5wl & WIS o g3l Ltol & Sl

S SLS

1-Jemal A, Bray F, Center MM, Ferlay J, Ward
E, Forman D. Global cancer statistics. CA
Cancer J Clin 2011; 61(2): 69-90.

2-Salehzadeh M, Norouzian P,
Abbasalipourkabir R. The use of nanoparticles
in diagnosis and treatment of breast cancer: A
review. PSJ 2015;13(2):1-12.

3-Soltaninejad M. The Relationship Of Self-
Differentiation And Cognitive Emotion Regulation
With Quality Of Life In Women With Breast
Cancer 2018 Iranian Quarterly J Breast Diseas

2018; 11(1): 58.

IWAY (69 (o2 0 louds (piicds g Comns 0590

4-Sharma K, Sharma D, Gupta M, Seam R,
MiInhas  S.

Response to neoadjuvant
chemotherapy in operable breast carcinoma and
conversion of modified radical mastectomy to
breast conservation surgery, long term results: an
Indian perspective. 1S) 2017; 4(7): 2330-5.

5-Robert NJ Diéras V, Glaspy J, Brufsky AM,
Bondarenko I, Lipatov ON, et al. RIBBON-1:
randomized, double-blind, placebo-controlled,
phase III trial of chemotherapy with or without

bevacizumab for first-line treatment of human

epidermal growth factor receptor 2-negative,

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/s5u.v26i10.474 ]

locally recurrent or metastatic breast cancer. J
Clin Oncol 2011; 29(10): 1252-60.

6-Galluzzi L, Goubar A, Olaussen K, Vitale I,
Senovilla L, Michels J, et al. Prognostic value
of LIPC in non-small cell lung carcinoma. Cell
Cycle 2013; 12(4): 647-54.

7-Baharara J, Ramezani T, Shahrokhabadi K,
Nazemi M. Effects of Crocus sativus L. extract
and vitamin D3 on in vitro osteogenesis of
mecenchymal stem cells. International J Cellular
& Molecular Biotechnology 2014; 1:1-10.

8-Pitsikas N, Sakellaridis N. Crocus sativus L.
Extracts Antagonize Memory Impairments In
Different Behavioural Tasks In The Rat. Behav
Brain Res 2006;173(1):112-5.

9-Nair S, Pannikar B, Panikkar K. Antitumour
activity of saffron (Crocus sativus) Cancer lett
1991; 57(2): 109-14.

10- Escribano J, Alonso GL, Coca-Prados M,
Fernandez JA. Crocin, safranal and picrocrocin
Jrom saffron (Crocus sativus L.) inhibit the growth
of human cancer cells in vitro. Cancer lett 1996;
100(1-2): 23-30.

11- Gismondi A, Serio M, Canuti L, Canini
A. Biochemical, antioxidant and antineoplastic
properties of Italian saffron (Crocus sativus L.).
American J Plant Sci 2012; 3(11): 1573-80.

12-  Lage M, Cantrell CL. Quantification of
saffron (Crocus sativus L (metabolites crocins,
picrocrocin and safranal for quality determination
of the spice grown under different environmental
Moroccan conditions. Scientia Horticulturae

2009; 121(3): 366-73.

IWAY (69 (o2 0 louds (piicds g Comns 0590

Ohes 5 (Slglpw bg, -

13- Chryssanthi DG, Lamari FN, latrou G,
Pylara A, Karamanos NK, Cordopatis P.
Inhibition of breast cancer cell proliferation by
style constituents of different Crocus species.
Anticancer research. 2007 Jan 1;27(1A):357-
62.

14- Hoshyar R, Bathaie SZ, Sadeghizadeh M.
Crocin triggers the apoptosis through increasing
the Bax/Bcl-2 ratio and caspase activation in
human gastric adenocarcinoma, AGS, cells. DNA
Cell Biol 2013; 32(2): 50-7.

15- Arzi L, Riazi G, Sadeghizadeh M,
Hoshyar R, Jafarzadeh N. A Comparative Study
on Anti-Invasion, Antimigration, and
Antiadhesion Effects of the Bioactive Carotenoids
of Saffron on 4T1 Breast Cancer Cells Through
Their Effects on Wnt/f-Catenin Pathway Genes.
DNA Cell Biol 2018; 37(8): 697-707.

16-  Egeblad M, Werb Z. New functions for the
matrix metalloproteinases in cancer progression.
Nature Rev Cancer 2002; 2(3): 161-74.

17- Mostafaie A, Motlagh HRM, Mansouri K.
Angiogenesis and the Models to Study
Angiogenesis. Yakhteh Med J 2010;11(4): 351-
74. [Persian]

18- Wu Y, Hooper AT, Zhong Z, Witte L,
Bohlen P, Rafii S, et al. The vascular endothelial
growth factor receptor (VEGFRI) supports growth
and survival of human breast carcinoma. Int J
Cancer 2006; 119(7): 1519-29.

19- Sfar S, Saad H, Mosbah F, Chouchane L.
Combined effects of the angiogenic genes

polymorphisms on prostate cancer susceptibility

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/s5u.v26i10.474 ]

- MCF-7 by sl Jobow 32 (g S 51

and aggressiveness. Molecular Biology Reports
2009; 36(1): 37-45.

20- Unemori EN, Ferrara N, Bauer EA,
Amento EP. Vascular endothelial growth factor
induces interstitial collagenase expression in
human endothelial cells. J Cell Physiol 1992;
153(3): 557-62.

21- Martinez A. A new family of angiogenic
factors. Cancer Letters 2006; 236(2): 157-63.
22- Key TJ, Verkasalo PK, Banks E.
Epidemiology of breast cancer. The lancet

oncology. 2001 2(3):133-40.

23- Aggarwal BB, Surh YJ, Shishodia S. The
molecular targets and therapeutic uses of
curcumin in health and disease: Springer
Science & Business Media; 2007.

24- Xiong Y, Wu X, Rao L. Tetrastigma
hemsleyanum (Sanyeqing) root tuber extracts
induces apoptosis in human cervical carcinoma
HelLa cells. ] Ethnopharmacol 2015; 165: 46-53.

25- Cragg GM, Grothaus PG, Newman DJ.
Impact of natural products on developing new
anti-cancer agents. Chem Rev 2009; 109(7):
3012-43.

26- Hashemi M, Nouri Lang M, Entezari M,
Nafisi S, Nowrouzi H. Evaluation of induced
apoptosis of apigenin in 3 lines of human B cell
lymphoma in vitro. Medical Science Journal of
Islamic Azad Univesity-Tehran Med Branch
2009; 19(2): 87-92.

27- Hashemi M, Lang M, Entezari M, Nafisi
S, Nowrouzi H. Evaluation of induced apoptosis

of apigenin in 3 lines of human B cell lymphoma

IWAY (69 (o2 0 louds (piicds g Comns 0590

in vitro. Med Sci J Islamic Azad Uni
2009;19(2): 87-92.[Persian]

28- El-kharrag R, Amin A, Hisaindee S,
Greish 'Y, Karam SM. Development of a
Therapeutic Model of Early Liver Cancer Using
Crocin-Coated. Int ] Oncol 2017; 50(1): 212-22.

29-  Mousavi M, Baharara J. Effect of Crocus
sativus L. on Expression of VEGF-A and VEGFR-
2 Genes (Angiogenic Biomarkers) in MCF-7 Cell
Line. ZJRMS 2014; 16(12): 8-14.

30- Brown NS, Bicknell R. Hypoxia and
oxidative stress in breast cancer Oxidative stress-
its effects on the growth, metastatic potential and
response to therapy of breast cancer. Breast
Cancer Res 2001; 3(5): 323-27.

31- Sun Y, Xu HJ, Zhao YX, Wang LZ, Sun
LR, Wang Z, et al. Crocin exhibits antitumor
effects on human leukemia HL-60 cells in vitro
and in vivo. Evidence-Based Complementary
and Alternative Med 2013; 2013.

32- LuP,LinH, GuY,LiL, Guo H, Wang F,
et al. Antitumor effects of crocin on human breast
cancer  cells. International J  Clinical
Experimental Med 2015; 8(11): 20316-22.

33-  Vali F, Changizi V, Safa M. Synergistic
apoptotic effect of crocin and paclitaxel or crocin
and radiation on MCF-7 cells, a type of breast
cancer cell line. International J Breast Cancer
2015; 2015.

34-  Amin A, Hamza AA, Bajbouj K, Ashraf
SS, Daoud S. Saffron: a potential candidate for a
novel anticancer drug against hepatocellular

carcinoma. Hepatology 2011; 54(3): 857-67.

O3 (Bgouo v Sloyd — (bl wlovs g (Kb i pele oSS alxo


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/s5u.v26i10.474 ]

Ohes 5 (Slglpw bg, -

35- El-Kharrag R, Amin A, Hisaindee S, and  enhances cisplatin and pemetrexed
Greish 'Y, Karam SM. Development of a chemosensitivity in lung cancer cells. Transl
therapeutic model of precancerous liver using Lung Cancer Res 2015; 4(6): 775-83.
crocin-coated magnetite nanoparticles. Inter J 37-  Kim B, Park B. Saffron carotenoids inhibit
Oncol 2017; 50(1): 212-22. STAT3 activation and promote apoptotic

36- Chen S, Zhao S, Wang X, Zhang L, Jiang progression in IL-6-stimulated liver cancer cells.
E, Gu Y, et al. Crocin inhibits cell proliferation Oncol Report 2018; 39(4): 188391

IWAY (69 e o5lod s 9 Loy 0590 S5t (S datels (Giloyd = (Sl Sloas g (Sl pole olSlilS almo


http://dx.doi.org/10.18502/ssu.v26i10.474
https://jssu.ssu.ac.ir/article-1-4696-fa.html

[ Downloaded from jssu.ssu.ac.ir on 2026-06-11 ]

[ DOI: 10.18502/ssu.v26i10.474 ]

Journal of Shahid Sadoughi University of Medical Sciences Received: 14 Sep 2018
Vol 26| NO 10 | Jan 2019 Accepted: 17 Nov 2018

Evaluation of VEGF gene expression levels and induction of apoptosis in
crocin-treated MCF-7 breast cancer cells

Roya Saravani ', Saman Sargazi >, Mahboubeh Rabbani °, Ramin Saravani ™

Introdution: Targeting vascular endothelial growth factor (VEGF) is considered as a therapeutic goal in
solid tumors; especially breast cancer. The use of drugs with natural compounds in the treatment of cancer is
increasing because of exerting no adverse effects in normal cells. Crocin, as the main component of saffron,
has been proved to have different biological activities on various types of malignancies. The aim of this
study was to evaluate the effect of crocin on growth inhibition, induction of apoptosis and expression of
VEGF in MCF-7 breast cancer cell line.

Methods: In this interventional study, MTT cytotoxic assay was performed to evaluate the cell death-
inducing effects of crocin on MCF-7 cells growth at different concentrations ranging from 0 to 8 mg/mL for
24 to 48 hours. Annexin V/PI staining and realtime-PCR assay were used in order to determine the type of
cell death and assess the changes in the expression pattern of VEGF gene, respectively. The nonparametric
ANOVA test was applied for data analysis via SPSS software version 16 where p-value less than 0.05 were
regarded statistically significant.

Results: Compared to untreated cells, crocin-treated MCF-7 cells demonstrated a significant decrease in
growth at 24 and 48 hours in a dose- and time-dependent manner. Results of Flow-cytometry showed an
increase in the percentage of apoptotic cells coincident with increased crocin concentration. Also, decreased
expression of the VEGF in a time-dependent manner was observed p<0.05).

Conclusion: The results indicated that crocin induces marked apoptosis in a time-dependent manner while
reducing the expression of VEGF in MCF-7 cells. More studies are required to confirm the efficacy of crocin
as an anti-tumor agent for cancer therapies.
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