(bgpy— oole) aolilad

/ .
W-s”f}‘ WAV oyliann o olosd po3ly Jluo

Ju‘.—‘dw el

08 oo ST 9 Mg 0w o lac 9514161 6)93.1%7 Ol F1 ds o
MCF-7 dw Sl o Sl Jghe

Oo¥ Lo s fa¥ . Y (o o & \ .. -
PToasuli Lo joexo « 7 (s pem pledl e 015 558 i ¢ gusoligr siglS

Olpl laal Glaal )l ez agud oKisls ¢ S jols oaSiils -

Olpl Glsal Glaal )l iem agud oKasls ¢ Sl oaStiils ( 2lKlo o pole 09,5 Y

Olnl Glaal Glaal ol iex apd olSKiils (pale ouStiily ( cwlid Sy 09,5 -

Olrl lgal lgal olrea dgd oSLiils Sjmsl s (5558 5 ool slo Jobo Dliiod 55 50— F
Sl el Slyal la e oSl (s ouStils  J5Sgn (Sl 5 (smdin i D

“ Email: goorani_s@scu.ac.ir

WAYIYS (opds b AV NS il s &b

S

R ).ul.: S14161 J?SJS.A &95 )‘ oolaw! (oo g ‘qu.aj.o.J L_glﬁsj).: O)LA.C C‘)M‘ LJAS S UT B ).@L’>
o,las 5 S14161 (5504 ] Iyl 0,05 1,8 duslie 5,50 MCF-7 0 aiw Sl s (slo ok JYCOTOI B PR g
L leJsle g55ls8,00 MTT g 5l ool LMCF-T axpns (Gl s sloJybos 03, 5 (5 ig0ed sloS 5 (ASVlg jon
o,las 5 S14161 45 ols \lis gl Wl sy S, 5gls CgSarg,Sae 51 oolatul b g ygl (o ST (simal S,
o sl slo Jsho (sl s Sl (53 sine S5 a5 s ipaed 05t 4 S J5Slp 55
o (P<'/'&) 09..1‘50 oS 2 9 Pow st‘ 39 ° J")—’}'Q‘-‘J o)La.CLgoJu.:) )L.o..»...l &L“Jﬁl“’ 9 S14161 LJOAM)
o S oo g5 (s 4 b 3 €5t (02 LS Pl IS ol (53, 53l 90 Sl
ol Vo sy lacale 1 s b lae oanline pac 5 g Joho 0, e 52 SIA161 _olais] 0 ons o
Ao (B yre diem Olbpw loye o (ol 6,8, Glyin 1) Jsllge SzsS

MCF-7 sk 65, « 5 goud (g0,Las S14161 « JsSge <S55 :livolgauds



O)SeR g gaioniigd IMCF-7 divws Slb yus 61 J o 035 1 goud (sl 5y ASIg 0 03l 9 S14161 (5395 941 <l 351 dunns Lo s

e el Oy ol w5l Aoy VrowS
[Ye N4 wes .« 0L 1L ER 51 YL
S 0oy g e 51 bS50 S 8
e 03 Oglise sl Jolse Olpear b5 pled
7151 IS 1P - R (IO S PRI VOSSR e
Sl p st o ole 528 0L 53 308
o 0ad Lol 5 A d s ey o 6ok sl
- Ol bugs sds atlis slad g0 4o sazms
Gl Ay i LSl SorsS gl il
5ok e 3w T Ol e bl s
Sd S S5 sl [A] 55 s 5 5uas
wlolis SHl b Sl 3L o e Oloys s e
Sl S S S g Do st ol
swl (e Glaed 4 dlasl gl ok ks
o bl B e e laedy s
Jo s Slis S eSS kB el
R R N
S sbbkes boaglis S S5 S
SosS ol o KN sss ails Lol
S14161 (6-Boromo-8- .oi alis el S
53 &S aib »  ethoxy-3-nitro-2H-chromene)
el 0l 4B S 13 ey 3yse ddate Dlallas
53 PIBK Jluz) PIBK it jles sl S14161
S bl RIB b sk Ol e
52 (35 Gl sladshe 55 JhI el
slaws [YY 0] 53 5 PIBKIAKT KI&ws e
Mrosee 3 25 g0 LS gdre slge I
e sbml Sl S Lol e
s s T I b e oled

S# Jelse Olpea 0h 0 pliee sladnl B

dsdle
s Lladls spms i Gy sk Sl ol
sooAebl S Ok Ol Olaes
Sy V] el ol b Bles o S5l pdl
Sosldd el 02 0L et Sl Ok
S den Ve 5 Lol IS 5l do 3 ¥ aS () 5ba
Al 065 Obe 3 Ol 5l AL S
oz e OLE 5pES s 53 edd sl lalles
52 0k s Ol 4 Ol 53 e Ol
ol 35l s se Dbl 5 es g lem slal 0L
Olal 3 asdS was 3 (b el ) paed
syl oy e 51 [V AT syl O 5l culK
Slod ot (Al O e Ol Glas
olre gy ol b V] 58 ol gl s
03 Skl 31 A6 Golaw sge ddex Sl s
lagls G a1 S0 Sl S Obeys I olois
Sl 5 LSS S ednbe s
e Ol Ol gLy end S O
ol Sleys L;LAW RCLES Y|V G PN e
Ldelse wsp s andlas cplply [re O] oo
33 Gaisd COlal O,:J_'J(,.é,aﬂ S SeS ae Ol
ORI A ) (RS S e
A=l i Ol s Ol 550 03 Gseos8 Julse
Sl 5 ol IV a3l 535 20l la) s
5 ey Jublgl Gladshe 5o O35l (S5
Estrogen ) Ojs el (soek, S (gadauly Ol
S OS5l [V] 3 d e ooy se (receptor, ER
Sl ek S 5 LS 8 Wl st
3 Obing Ol e 2y 5 5 xS 55 oS ik

Ls‘cuji: JJ‘) &EJ A.Sﬁj.f...:i 9 4.:.3)‘ J.?—‘J.A L V})



al

17AY o lncoj o 0 jlods o0 il o (o 955 (ilidd Connn j it g o — (~ode dolilad

b Lol 5l e s Kas GBIl gles 3 e
25 p S 00 s 38 35 Ol g 5 5
5438 = 10l e e 00 s S e
e 3 228 13l (g5 s LAY Soe @
Sheslizad by s ) eled il IS Sl eslizad L
Slp dob ey s S Ses b

Ad IS Jlse glos 53 (g (glaesliad

o 5ol oslasd s (55l o3l

Veos A A Y ekl g el
o Ad agh o Sl s e 5 sed Sy Ve Lo
Al e s e ciS ke 3 B a
A (IS eslizal Olos b Jlrsy glos 53 03 03

b 5Ll 5 oS
el ke GU 3 MCF-7 o3, glad e
3 ol Sl s S ol A Ol sl
DMEM (GIbco, cuiSlme 5 U doys s
3 5 iS FBS /) (Gibco, USA) s> USA)
720 CO; 70 L (Ul dew 5,8 L0
S Gl Lus K TV °C Gl 5 cugb,
Sl ey Aoy A S s dsle oS15
Sy s M7 sl 58 s ko
Gl Jska) xV0F Sla 4 il a s lals 41
Aoy el Y8 LUS esls 2SS S e
LSl Sxu8 5l asline glackle L bdyh
bdsdo i 0 5 ¥ O glajs, oo 5 edd Jles

P B (2L

Sk adke Lbsl 5 IC30 s shew

S e [MY] kS e es O ol s &S
oy ke Joli y des (ol Glaese S S
SOl s s S e W dex 5l e
Los s 5l o ogme opl Cowgr 45 Ll 5l 3L e
53 eS8 Wil LSS 5 5 bodlS sy s
s b (A, 2008) ol b e Ko OlalS
S g0 Sl LSS aS Wlesls i,15S sl Oles
03 S gbadse i) e e DS e o
g5 S pr O8RS e e s
Ol byl i) Sl sl ol US40
e e R e
DY] cod sid esls Olis Ol O s slad sl

LaS codd O 5 ol s p 5 Gl 3
iz 5 Bised SLS  oslas gl Al
33 56 S14161 U050 S8 5l eslizd
03y apw Sy ladde Sxual s 1 S5
55 53 awslis 3,50 MCF-7

S TP
S14161 J s 90 > oS 4

© XN glackle (JiSse S S ! a8 Sl
SML-0232- ) S14161 31 Njyes, S V0 5 Vo
s b 0550 2l 5l w5 4 (BMG Sigma
Ol b oamys £ glos 3 ey S WYY S e

A 6, el

A olas 4
SLEL Sl 55 e olS S tlesl ol s
@j@zmv Sl s s Ok gs Slb
ey Syl s (g Seslas gl s S

LA esls glied st a4 i u.j Lo LSJ)TC“’.'



O)SeR g gaioniigd IMCF-7 divws Slb yus 61 J o 035 1 goud (sl 5y ASIg 0 03l 9 S14161 (5395 941 <l 351 dunns Lo SA

Sl K, b Gl gladgle Sl ) 2
=29 Rk ST
Sy 5 b 0Bl okiy A4S ) S
S8 wlogn pads) Jmssl ek ST el
L bdsde sk ol gl ad eslaad (Sigma
Loodd S5 cladles 55 5 edd S5 slackle
S14161 ;S 5e S 5S 5 5 e G S o jlas
Il 5 s G5l S, ol Y 5 a5 Sles
5 sl ST, s o S e VS5
Llesy prdsl S A e e S ke ) Sl
Ldshe e s S 5 Sols Sl 4y 5 48
i Sy Sen 5 00 5 Sy S5l b

LA gls p S

Sobl s 5

s SaS L MTT Gesl 5 Lol glsesls
(IBM SPSS, Armonk, NY, ) SPSS )\jélpj \A
Ll 5 4520 (ANOVA) (s Ll 05051 5 USA
Microsoft A5le s SeS LY glals gl LU
Excel 2016 (Microsoft Corp., Redmond, WA,
33 s gan P06 o 53 lasls 5 ey USA)
A4z S L
sl

-

Loeddylesd gadshe 5o Johe i L5
S14161

IC50 olyea csle Y Ol oode s S14161

OLle o3 Aoy s S s MCF-7 slad sl

3@, 5 ) MTIT Ll Osl 51 Jsk
Dimethylthiazol-2-yl)-2,5-Diphenyltertrazolium
sl G, sladshe as esledd  Bromide)

4ok 5l Sals a s W) F cells/Well s
YE LA IS oy CiShow ol Sals
Vo 5 ) 0 YO glackle L badshe dn cels
glackle 5 S14161 U5 S sS 51 Y505 S0
Sde 4 i sed S Ve L Ve s ALY
o3 S S dde a gl LA Sl 5,0 5T
et LA Jled &S WS a8 B s s J xS
ol bl 5 s 4 MTT a3l
S iS ke GBS s gl s S s
Ve s Gl a e ol ol ol sl Sl
Jsles Vgas So Ve sl 036 Laee 2y S
L Gl ke s oS ke 0 Clle ) MTT
s 4 STV °C by s cell ¥ e 4 b o
Voo Salr a4 ol MTT e s
15 3L DMSO (Merck, USA, 100%) Y 50 5 5o
L sl oVr oz ge Jsb s bl o5 o
( oWl Biotek) s, ks Koo o&aws i oslizud

A LSJ’.‘.§ o)‘.b\

SST L ST NPy
2 dadsle (Sdsose anslie 5 s Gl
5 (i sle) JxS s S gladghe Sl plas
Vo 5 Ve 0 Y lackle L oot Sl slaey S
Yo s ALY glackle 5 S14161 51 (Y sy S
LSso 0 Y 5 5l o ised Sp Ve o
3 Coskl e Ko 4 Jeate Jes s
asba 5 A S S sl oS S
5 op Sed 5 IS LSL‘“}; 02 @jﬁwﬁ;{w



#4

17AY o lncoj o 0 jlods o0 il o (o 955 (ilidd Connn j it g o — (~ode dolilad

Ny Vo chl s (ol gli Lials) sk
)JL;AMWQ‘J:AJJL»SW}MaJﬁJ
(Y J‘J}a..: ) (P<'/'° )..«LJ:: a.lib )\bﬁ JL;.A Y &LJQLG

3 Fisd las Jdu Conn Ul alis
S14161

u.';l.ae.ﬁ)' J\nﬁ)b ‘MTT S G‘L:J u.«:Lw‘JJ

slcble L ks VK"A MCF-7 o5, ladsls

UsSlsn iS5 Liised sbas sdd
el s el Y USE 3 ¥ 5 Y O slasy, > S14161
S das e 0lis S14161 5 25 sed o jlas anslis
osbas 4 Cond J5850 S5 Jshe Can Ol
5 Sl ey e s BBk A5
sbdsle Gl doss Olbe b O
sl leg gladsle 5 S14161 L ol Jls b .

o> oy g ey oJsl Sas 00 e eolas L
(Y USE )P< /00 ) 555 0

100
90
80
70
60
50
40
30
20
10

L

Yo st slEs

15 10
—0— MCF-7 39 50

Cos sla Jsho 53 MTT s bl dsha
S ¥ S V0 5 Ve 0 Y glackle U ojles
S e Aoy Y400 VY M AL LS 5o« S14161
oo S 1 G pl 534S e slel Y IS
o Bl o (e sl ) ol
Olgas oy S uiomes A odss S14161 [N 405 So
o> SI4161 Voo S ) e o Jolo Coan

() JS8) (P<e/v0) s

bookd Hled gl sk 5o Joe s 2L5)
e oslae
5 Ve e Tl MTT s mls ol
IC50 Olse & cole Y Cde 53 3 )5 sad ojlas
OLle okl Aoy s S s MCF-7 slad sl
co sla Jsbo 53 MTT e bl dsha
S oS e VA Yl cBl L L
YUY 00 AY AV L @ (o5 sed ojlas 2

COUUVS - NCSCIU REST WY S U S W

5 2 1
71 88 94

DY ses Sae ey 514161 alis (cla culile

MTT 5y, 5 eslizwl b S14161 J o8J g0 S 58 sk s sl lale )5 MCF-7 S w0 sla J b sl Ao, N ISSS

(ANOVA { 4451



O)SeR g gaioniigd IMCF-7 divws Slb yus 61 J o 035 1 goud (sl 5y ASIg 0 03l 9 S14161 (5395 941 <l 351 dunns Lo Y.

70
wall
60
50
40

30

% s sl

20

10

10 8
—@— MCF-7 36 42

6 4 2
50 62 66

¥ se e ca gl o jliae Calide gl lale

03030 MTT 55, 30 osliiwl b 3 5 gad 05las sl fpmad g dale )3 MCF-7 Sl sla Jhu sl Ao ys Y K

(ANOVA
60
c
50
a0
3
)
3 30 -
™
a2
20
10
0 -
Jdsh Sso XU s S
—e—514161 50 41 31
—— sl 50 43 35

MTT UZJJ)" Aé@n‘t.gsl4161}u:j_’-¢:¢\ AJW J}Lﬂ%ﬂ&‘kﬂ 4.-..:&0 Y’)‘b"aﬁ

s oebas Jlces bdle IS8 il e
S35l 5 ok sbosls J S S8
sk a5 der 3l Lsls 0l K0S
S J 3 ens ol BT glie 5 os o
P It L PR WP TNU P
MTT 5 b secas b Slialie s e otali
S 0,8 53wl syl bdshe S osba 55

o slas o S SIAI6] U0y 5 | o

Ld g 558,50 s
Sl hles ol /sl s ST S5l S5
wl Seal s W sldsbe s
sl Synpl adshe spel Sy nl s A2 plnl
L s @l Lsde als b ) w
PS5 Sl S S Sl eslind
MCF-7 ladshe das o Ol Jsame ooy
SIA161 oomen 5 hjsed oslae Loodd Sles
JB SO Dk JaS wse a Ced



17AY o lncoj o 0 jlods o0 il o (o 955 (ilidd Connn j it g o — (~ode dolilad

M
Al oo
.
N ™
- -
Y Whone 5 T ]
!<. 8 > \‘ -
OIS :
d = - ~
S _"; ;
N ¥ s & %
L) LA .
LR =
i W i
% 'b (Y
%
578 %
Ty i
A Tw LT
e L »
G Bk abi

Svum

SsSdgn Sr 5 5  MOFT a5 6505 12l s S b s 530 o ¥ S
J\J}Au-l:ﬂ-\ chle L’_’m)bjw J:.’ii.‘:'— CMCF-7 u';\bf“ J}L« 03y 9,y » IC50 b‘j&u JY"AJ)‘:’A\' C;.B.L'FL5514161

MCF-7 S w0 Jghw 59, 5 IC50 Ol 5 &

A.um

-l iy gl Sy Sn 5 by p kst /g5l e ST S L edd (55l S slad sk (55 550 o2 £ JSS
=3 sad S p o las J g5 S14161 J oS0 g0 S S g 55 cpo S1 (550l 05— 0 5 S14161 J 80 go S S 5S4 g
sod S 05kas sl ok ST 5l S,

osde Lasls ol Olsls il s g ls ol
oslazul 53 slacys i Léj LS))‘“);L;:‘.T Sl
i ol s il 03 S bl lagls cpl
Fie SIS LL fele SOl g s RS
W S3L 33 3 0 SO 5 sl S Bl L
oo Dl 1Sl Jelse @ ol 4 )
e Ol N ke pdlobel el wl
A Ol e Ol i Ol S50 03 Syess8 Jolse

3ok I T Wb e S5l e

O SemedlysS ok (5 b aw Ob e

52 S Js o g Sl 4 5 ol U s
ciode I8 ] Ll ke Ll s Ol
Ol Oloys a5 a5 Jlsl s slacs iy
At S bosde VL ol 4B, l s
b 5 Spe ol &S s &) Oler o Ol
Sl s sl sl ok Caaslie il b bl s



O)SeR g gaioniigd IMCF-7 divws Slb yus 61 J o 035 1 goud (sl 5y ASIg 0 03l 9 S14161 (5395 941 <l 351 dunns Lo Yy

S olas sdd e glachle bl oK
0 5 ¥ ) slass, ,o SIA161 Uil S5
s S8 b o Olje o5 505 0L
Fa s BB sk S sed las 4 s
Sl dons Ole Golspme BN 5l en g
sbadshs 5 SIA1BL L ot jlas Sl ladshes
Cyedd 558 o 0kid 55 ped oslae Lol e
o ) odd Jled gladde o b 350 s
A os el Glid 5 0l Ladie Joke azen
g ORIB L Gl (SSslse Sl e
Ois il Gome 53 oS Sl ladsle 53 ER
sk ) 5 68 2sd e sdalin Lk
Sl ¢l 3 Sl Gl 25 258
S o o S S s 5 Ol

@Lﬁc_ﬂ B ..L;)) d‘l| )J ;)J
(Phosphatidylinositol 3 kinase/AKT)
e suSL ol S AKT il e PISK/AKT

5 s Sils e 55 5 S i 5
5 S s sl U ke ol gpmbly S
Sdsle 55 s ol b S G A
IVY OV ] b o il =sls b e b
S s g Ko S 45 0dd sdys Slalllas o
Sbde Lo, € anals OJs el 005 S«
Olgin SIAI6L I aSyl opomes tis b
23 D S pals Bl 5 PIBK (oS s
Sas 5 MO Ls S s ke Ol
goekiS e pl olasl H o Cll sdd e s
sbakle U o (5550 saalin pAe 5o s PI3K
23 ool Ol s 1) oS Hles (pl VUl
Sllae ol 535 e Ol plsl Ol

o dukial gladsha 53 O35l (S5 5sm sla il
Cyso (ER) 035l (g0, 8 sabad Ol
BNV N ST - 1INV PR R 1] RS U
5 S sl Wik Sl ekd S
5ol J=le 5 s s Ol Ol S50
ool Sekl Oleys [Yo NA] syl R an il
Ol O Ollew s sl LKl &:Jj\ Olge
Coglie 35l bl 055 s Jle Y s
Oloys o Ol 5l il slaes S 5
b JaLc« S Al e f}) [Y£ Y] ol S sl
23 gad yaseie pl S okl Oleys Ll
Ol s Oleys 53 e Sad Sse S sS 055 4
Pl LE et plals Sl il o L
aslan Olays s ol 51 ejsel a5 slasgls
[Ve Al s (JsSd5e S 580 558 0 el
S1A161 okt axsli cla,She S sS ol 3 S
S 3 e 2se ol addlas > a5 Al s
S Cad el Ol Oldlas pomes ol sl
534S L Jb ool SLS 5 glls OlalS
gl b SlS 5l U5 e ARELST Ll
350 Oy Ld Slallle Cgr 5505 Olpe 4
S 5 52 45 LS o Oyman ol 3 salicad
b sdde 135 Jlee e T s ssr
£ S op O S Iy iels 3 Nisd o ey 53
O, byl wd; s Gl cd AS5O
Ol Qb Ol s sl s 03 rizman 5 Oless
Ao ol ol Guss 5o I W] ol sl eols
I5¥se S5 5 S jsed OS2 osbas Sl
o3y dow Sbow bl j}:w.j); S14161
28 el 238 5 sl 5, MCR-7
MCF-7 o3, cladshe il 555 Aoy MTT s



VY

17AY o lncoj o 0 jlods o0 il o (o 955 (ilidd Connn j it g o — (~ode dolilad

b SlS 5 o oo il e s dsE g5 d s
o DS 5 aker Bl Gisad) 5 a0 edd os
J>L@TWJ£GMQQSf¢Mﬁ,>
s pdos Y] ol Ol e Olays 5 6 K
FF S S ey JB Sl ds sl
e Ll e w1 cd gl 5 S
DS Ll e e Olis Sl s adsl slaa
Sbdshe ot Sl S L O sl
Odey 3 @S5l el) Oble phs (Sl e
Gla ISty 31 b ol 2alS 5 e 4 0
LS o By el 5 e S SuS Sl sl
LS 5o g5 LS ool 5y S A
sl osbas oS s Ol Ol b @B S e
S Sl (ASLa A s, JE ey
ARG Lyl 53 1 GOSN LK 5 sl
0 s 5 ol adlllas 3 [Y] S o Jlee s 05 s
S Col andly B ged S 5 e las &S el
das LAl aew Sl gl Jske li Ao s
S e s 53 ol Ol ) sladle s
ol 4 S D0 S laoslas Sbow Ao
Slasls s Al s e 50 LS aS das e OliS S
Lo b ool Ogmes [ ail b s
Sldllae 3 Ll aSuul Sulew il 5 (g0 88
S ol S a8 das e 0l ol el ey
SLoses Ay del Sl il s Sl
SlsS oy 05 LS sl oy bosin)lS
oSl Sag 5 oSHIYO ] ol
Loli o DAL as pree)l8 by sl
2ol w555 Wl s Sl glada
s b s 5O 5 el aslllas

PIBK/IAKT g S (gl 55 Llos pas asdes |
ezen [TY 0] 558 o D LIS ials Csl
BENC-) S14161 SJJUT slaslas L Kunkun
oS50 5 Lok Oloys 53 e uS 5 Oy 1, (511
SEs s Sl (Han et al,, 2014) 5 5 5 e
LS5 ST4161 (s les 15 b oSS s PISK
# (Gris sbml dlasl (Rl Go) Ssms 5
wlallas ol s Ire] e oS Wenxiu v
LOls s S Zusd L 2l Jlash ml
Gso » 1y S14161 (gismal i AL
Rl o 2 ol b S Oy Sl glad e
olis Ol Kens 5 Shu Lu g o> Ol 53 St
3 Osdipsaed oyt st cnl sl
o] w5 e Wl AKT (g5l s 2

s adles 53 55 OLKes 5 Mao Chengjian
sres okiSHles sbdSe SoS sss 2
gl s LS 0k (Gl gladshe 5 055
Sz sk a5 polal psb o ldSpe S S
Slad g i)y 4 anls OS5 5l 058 aS5h 4 06
LLiss Kos ey ormmen VY] s Sl
05 S 5 TPSF Jspe Sz 58 ) 8 e
Ob s Glad e Ay 5 O35l Ol eliS a5
o JsSp S8 opl e Sl 48 Al Ol ai
3 o5y Sl Jlge el g i 5 ol b
IA] 5520 e Gl e sl sk

gy Sl DS o 05,5 51 Glogen 55 5ad)
5 bMeS e by 5 LOssd 51 28 baose
2L oy K5 Ol s aS Wil e b JISCaS g2
oolel ol e (gamme DS 6y o
WJ I sl SUSLe (63 psad glls 48



O)SeR g gaioniigd IMCF-7 divws Slb yus 61 J o 035 1 goud (sl 5y ASIg 0 03l 9 S14161 (5395 941 <l 351 dunns Lo V¥

[5] Brennan, P., Mehl, A. M., Jones, M., &
Rowe, M., 2002, Phosphatidylinositol 3-
kinase is essential for the proliferation of
lymphoblastoid cells. Oncogene, 21, 1263-
1271.

[6] Carvalho, A. A., Andrade, L. N., de Sousa,
E. B. V., & de Sousa, D. P., 2015,
Antitumor  phenylpropanoids found in
essential oils. BioMed research
international, 2015 :392674.

[7] Dickson, R. B., & Stancel, G. M., 2000,
Chapter 8: Estrogen receptor-mediated
processes in normal and cancer cells. JNCI
Monographs, 2000, 135-145.

[8] Ding, S., & Schultz, P. G., 2004, A role for
chemistry in stem cell biology. Nature
biotechnology, 22(7):833-40.

[9] Fisch, T., Pury, P., Probst, N., Bordoni, A.,
Bouchardy, C., Frick, H., et al, 2005,
Variation in survival after diagnosis of
breast cancer in Switzerland. Annals of
oncology, 16, 1882-1888.

[10] Fisher, B., Costantino, J. P., Wickerham,
D. L., Cecchini, R. S., Cronin, W. M.,
Robidoux, A., 2005, Tamoxifen for the
prevention of breast cancer: current status
of the National Surgical Adjuvant Breast
and Bowel Project P-1 study. Journal of the
national cancer institute, 97, 1652-1662.

[11]Fossum, T. W., Hedlund, C.S., Hulse,
D.A., Johnson, A.L., Schulz, K.S., Seim,
H.B., et al., 2007, surgery of the female
reproductive  tract. In:  Small animal
surgery, St. Louis, Mosby.

[12] Fruman, D. A., Chiu, H., Hopkins, B. D.,
Bagrodia, S., Cantley, L. C., & Abraham,
R. T., 2017, The PI3K Pathway in Human
Disease. Cell, 170, 605-635.

[13] Ghasemzadeh, A., & Ghasemzadeh, N.,
2011, Flavonoids and phenolic acids: Role
and biochemical activity in plants and
human. Journal of medicinal plants
research, 5, 6697-6703.

[14]Guo, J., Bourre, L., Soden, D. M.,
O'Sullivan, G. C., & O'Driscall, C., 2011,
Can non-viral technologies knockdown the
barriers to siRNA delivery and achieve the
next generation of cancer therapeutics?
Biotechnology Advances, 29, 402-417.

[15]Han, K., Xu, X., Chen, G., Zeng, Y., Zhu,
J., Du, X, et al., 2014, Identification of a
promising P13K inhibitor for the treatment
of multiple myeloma through the structural

05355 Sl Glosin )8 gladshe (g5, ,» WULT
Ao Gl gladshe 25 5 Al Jlge Sol odaay
oobaess 3o ks Gl A el
Dls or Dles 5 S5l Sl s s3ledled Gi b

D] els dle sle

S 4o
55 ol S aslis ey o5 Lol adlas
St SIA16L J 50 S sS 45 ol o> S5
S bl Sl 035 Jos s B ped oslas &
S8 S Q¥ o) 55 pad ool Bl
w03 i s ol 33 (Ypns San) JySpe
S 52 IS5 S sS S D8 S et Ol s
B R e S e
Coxus) WU 5 Sl anily aww O MCF-7
2 NS Dl sl O L s LB
s S5 5 olas I o ladsle IS
Ol Sue b i 4 anly 5 50k slacsls

sls

Reference

[1] Amini, A., Ehteda, A., Moghaddam, S. M.,
Akhter, J., Pillai, K., & Morris, D. L. 2013,
Cytotoxic effects of bromelain in human
gastrointestinal ~ carcinoma  cell lines
(MKN45, KATO-IIl, HT29-5F12, and
HT29-5M21). OncoTargets and therapy, 6:
403-410.

[2] Awvailable on the: 7
Thttp//www.salamatnew.com/viewNews.a
spx, 2008, Directed by Anonymous.

[3] Bojrab, M. J., Waldron, D. R., & Toombs,
J. P., 2014, Current Techniques in Small
Animal Surgery, Fifth Edition, Teton
NewMedia.

[4] Bray, F., McCarron, P., & Parkin, D. M,
2004, The changing global patterns of
female breast cancer incidence and
mortality. Breast cancer research, 6: 229.



YO

17AY o lncoj o 0 jlods o0 il o (o 955 (ilidd Connn j it g o — (~ode dolilad

optimization. Journal of hematology &
oncology, 15, 7:9.

[16] Harirchi, 1., Kolahdoozan, S., Karbakhsh,
M., Chegini, N., Mohseni, S., Montazeri,
A., et al, 2010, Twenty years of breast
cancer in lIran: downstaging without a
formal screening program. Annals of
oncology, 22, 93-97.

[17]Hosainzadegan, H.,  Ezzetpor, B.,
Abdollahpor, F., Motamedy, M., &
Rashidipor, M., 2010, Study of Cytotoxic
Activity of Olive and Green Tea Extracts
on Breast Tumor Cell Line. Journal of
Ardabil University of Medical Sciences,
10, 287-294.

[18] Liu, L., Hudgins, W. R., Shack, S., Yin, M.
Q., & Samid, D., 1995, Cinnamic acid: a
natural product with potential use in cancer
intervention.  International  journal  of
cancer, 62, 345-350.

[19]Loi, S., Haibe-Kains, B., Desmedt, C.,
Lallemand, F., Tutt, A. M., Gillet, C., et al.,
2007, Definition of clinically distinct
molecular subtypes in estrogen receptor-
positive  breast carcinomas  through
genomic  grade. Journal of clinical
oncology, 25, 1239.

[20] Lyssiotis, C. A., Lairson, L. L., Boitano, A.
E., Wurdak, H., Zhu, S., & Schultz, P. G,
2011, Chemical control of stem cell fate
and developmental potential. Angewandte
Chemie International Edition, 50, 200-242.

[21] Manning, B. D., & Cantley, L. C., 2007,
AKT/PKB Signaling: Navigating
Downstream. Cell, 129, 1261-1274.

[22] Mao, C., Patterson, N. M., Cherian, M. T,
Aninye, I. O., Zhang, C., Montoya, J. B., et
al., 2008a, A new small molecule inhibitor
of estrogen receptor o binding to estrogen
response  elements blocks estrogen-
dependent growth of cancer cells. Journal
of Biological Chemistry, 283, 12819-
12830.

[23] Mao, X., Cao, B., Wood, T. E., Hurren, R.,
Tong, J., Wang, X, et al,, 2011, A small-
molecule inhibitor of D-cyclin
transactivation displays preclinical efficacy
in  myeloma and leukemia  via
phosphoinositide 3-kinase pathway. Blood,
117, 1986-1997.

[24] Mao, X., Liang, S.-b., Hurren, R., Gronda,
M., Chow, S., Xu, G. W., et al., 2008b,
Cyproheptadine displays preclinical

activity in myeloma and leukemia. Blood,
112, 760-769.

[25] Miyoshi, Y., Murase, K., Saito, M.,
Imamura, M., & Oh, K., 2010,
Mechanisms of estrogen receptor-a
upregulation in breast cancers. Medical
molecular morphology, 43, 193-196.

[26] Moshaedi  Sh., 2012, Antioxidant and
antimicrobial activities of essential oils
from Zataria multiflora bois, Origanum
vulgare and Mentha pulegium and some
growth factor on anterococos fekalis
[dissertation]. Tehran: Shahid Beheshti
University.

[27] Naser, P., 2012, Genetic disorders of
cancers in humans. Special Issue of the
Twelfth Iranian Congress of Genetics.
Tehran-IRI.

[28] Patterson, N. M., Cherian, M. T., Mao, C.,
Aninye, I. O., Reynolds, P. D., Schiff, R.,
et al, 2010, A noncompetitive small
molecule inhibitor of estrogen-regulated
gene expression and breast cancer cell
growth  that enhances  proteasome-
dependent degradation of estrogen receptor
a. Journal of Biological Chemistry, 31, 285
(53): 41863-73.

[29] Razmjoo, M., Khaki, P., Nasiri, M., &
Rezaei, K. 2016, Possibility study of
multilayer  encapsulation by  external
gelation procedure on the survival of
probiotic bacteria undergoing orange juice
pasteurization. Iranian Journal of Nutrition
Sciences & Food Technology, 11, 59-66.

[30] Rubino, C., de Vathaire, F., Diallo, 1.,
Shamsaldin, A., Grimaud, E., Labbe, M., et
al., 2002, Radiation Dose, Chemotherapy
and Risk of Lung Cancer After Breast
Cancer Treatment. Breast Cancer Research
and Treatment, 75, 15-24.

[31] Taraphdar, A. K., Roy, M. &
Bhattacharya, R., 2001, Natural products as
inducers of apoptosis: Implication for
cancer therapy and prevention. Current
science, 1387-1396.

[32] Tayarani-Najaran, Z., & Emami, S. A,
2011, Cytotoxic Plants: Potential Uses in
Prevention and Treatment of Cancer,
INTECH Open Access Publisher, 651-692.

[33] White, P. C., Shore, A. M., Clement, M.,
McLaren, J., Soeiro, I., Lam, E. W. F., &
Brennan, P., 2006, Regulation of cyclin D2
and the cyclin D2 promoter by protein



O)SeR g gaioniigd IMCF-7 divws Slb yus 61 J o 035 1 goud (sl 5y ASIg 0 03l 9 S14161 (5395 941 <l 351 dunns Lo \'4d

kinase A and CREB in lymphocytes.
Oncogene, 25, 2170-80.

[34]Yi, W., Li, Q., Shen, J., Ren, L., Liu, X,,
Wang, Q., et al., 2014, Modulation of
platelet activation and thrombus formation
using a pan-PI3K inhibitor S14161. PLoS
One, 12; 9 (8): €102394.

[35] Zhang, Y., Yang, XY., Kunag, ZS., Xiao,
C., 2010, Inhibitory effect of cinnamon
acid germanium on growth of uterocervical

carcinoma (U_ (14)) cells in mice [J].
Chinese  Journal of Clinical and

Experimental Pathology, 4, 026.



Journal of Developmental Biology 7
Vol. 11, No. 1, Winter 2019

Comparison of Apoptotic Effects of S14161 and Citrus limon Leaves
Hydroalcoholic Extracts on Breast Cancer Cells MCF-7

Hushmandi K.*,Gooraninejad S.%", Hoveizi E. **, Tabandeh M.R.**

! Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz, Iran

2 Department of Clinical Science, Faculty of Veterinary Medicine, Shahid Chamran University of Ahvaz, Ahvaz,
Iran

* Department of Biology, Faculty of Science, Shahid Chamran University of Ahvaz, Ahvaz, Iran

* Stem cells and transgenic technology research center (STTRC), Shahid Chamran University of Ahvaz, Ahvaz,
Iran

® Department of Biochemistry and Molecular Biology, Faculty of Veterinary Medicine, Shahid Chamran
University of Ahvaz, Ahvaz, Iran

“ Email: goorani_s@scu.ac.ir

Received: 6 January 2019 Accepted: 17 March 2019

Abstract

Breast cancer is a multifactorial disease in which genetics, hormonal factors and the interaction
between individuals and the environment contribute to it. In the present study, we try to compare the
effect of lime leaves extract and S14161 small molecule on apoptosis of MCF-7 breast cancer cells.
Apoptotic effects of S14161 and hydroalcoholic extract of Lime leaves on MCF-7 cells were
investigated using MTT method, the morphology of cells with acridine orange staining using the
fluorescent microscope. The results showed that the S14161 and Lime leave extract decreases the
survival rate and proliferation of MCF-7 cells in a time and dose-dependent manner. Based on the
results of the MTT test, 10 pM concentration of S14161 and 6 mM concentration of Lime extract was
determined within 24 hours as 1C50 concentration of MCF-7 cells. Comparison of Lime extract and
S14161 showed that the amount of small molecule cytotoxicity was higher than that of Lime leaves
extract and there was a significant difference between survival percentage of cancer cells treated with
S14161 and cells treated with lime leaves extracts on day 1, 3 and 5 (P <0.05). Also, there were
significant morphological changes such as shrinkage and increasing size of vacuoles, cytoplasmic loss,
nucleus pigmentation and fragmentation of chromatin in treated cancer cells. The specific effect of this
inhibitor on cell growth, as well as the lack of observation of toxic effects to high concentrations, has
been described as a major strategy for treating breast cancers.

Keywords: Small molecule, S14161, Sour Lime Extract, MCF-7 Cell Line.





