e Qul:f aoll2b oee——

S 986 a5 ol MCF-T as OWb s slad gl 125 (595 2 a—:*-:ﬂ 5!
" 55 0bls U aabl (el s e 2la Moo e, Wl 5

poe olKls (S dSls (3 Slsl 6 S 5 mbideaul 5 Ol Slides S e Ll -
Ozl Olg Olel (S5

Ol Ol Ol el (S psbe oSl (S Sl ( (S (5 pmils =Y

dib (S edSils Olal (S pske o oM & i e oS5 Ol sl T
YD) AMIYYTRT sl (0 7)) ATVARIYA 2l 550 S o5 S ciSian

parrahmog@gmail.com rahimi.p@iums.ac.ir : 55 S g

oWS>

O s 133 55 05 O geben S 290453 Ll ami 55 5 g g0 i O pus 4 Mo 3 5 ja b 55 0L pidn S 140l
0 ki ;S g Al o Cute (ER-0) W 0355 5l 05 18w a0 o o ys Vo 5gu dd bl g 0305 adeldi diw
ol S o0 aazm 51 035 5ldd slagls 4 O LT 45 S 0 jasiis Ypens 5 ol ol er g ST iy L ER-0
e dins ol (S Gal GinS pb 4 Coto ER-0L o O 51 (sladime b sl gy cpl b4 b das
Ol adsl Slllas Ll i pshas 550 oS gl 4 3w 035 el (G020 5 35000 5 ol 3 S gl 4 el
3515 O s 1 s o s 51 63,5150 3 el dloz 31 0T Slitiie 5 o 45 a3 o

Al dls (5 31 HheS ol 4wl MCF-7 lad s 2S5 555 L1550 ] LT 48 sl ol addllan ol a1 DA
PN

DS 526 4 pslin 5 (MCF-T) S 3ab 3 ol s g 2 el 31055 ol oz 12 ismn i P00
Jaol sl L5 =V S 4aG 51 .03 5 )15 s 5590 g3l il L =YY 5 i 5o ) gz pas 5 59> 53 (Sk-Br-3)
A gy p ol VY 5 A T8 ok s MTT cod 3l oslizul b ad ghos 0359 05 Olime 555 2 med] 5

b \V g pde 5 a3 S 3ol S s ol od] MCF = 7 (slad gl 3 4 313 0L ol aslllas b

A5 S50 S ol & s Ol S sk 33,5 ol 3 S ol JoKa 31558 4 Ll g3 el ol Ko £ S deS

o obS ki O o MCF-T I s 635 S 386 ¢ pymd 1 108 519 JS

1¥AE sl polex 9 oy Juwdao 0 lols (90 0590 (e slex Sl




S Sdshe (228 - b5 0T 055 B g Ol e
Al Sl Ol Ol 53 Sloys and 35 e el
J=1e 3 01 5 e odliial 5 Sl Jls) 2 e Sl
Jsb s corse Llge Sly Ol Sasd iy 5 4l
33 250 Golew 350 Oley il j?-b 4 5 Ohlew jue
s pulSCel 551 oba Gl et glagls Sl edes 655
s g e BOLSU 5 (ol (i 55 5%)
Sl cll 5 Ol Ol s Olays 5 Lledd O les
Do comlimar BOLLSE O pan e lag ol 50
Dlge s b Shs S S L 58 B
o a0 ] Qs Uls |y 555 ol eslind
335l oS 13 ote ER-g 181 Jlayd UL ol
A6 550> aS ool & ol s Her/neu (W51
as o JSES 1 el sy sl aivw GO Lo s
Sl e e w55 s 05 sl 36 Co Ypens
3 Sy Shl-as glagls ) o Loy (G
Lol ool ST DV wile (Gl Osa)s8
Lodle 0 Obys &S (gy5b o Wldd Oloys eSS 5l
S 1o ¥ w1y a0l e VL Ol s ¢S 5l
Oloys O o158 5 i 5ol 4 oo slie alialia .ol 0305
Qo glagls Sl b il 63 gad 3o |y 505 opl L
53 01 G3s sl (2018 ol 5 e 5 3 s sl
e B (o0 RS 50U 4 )y el
S50 0w Olays 53 oS sladbe s Gl sladla s
33 QAS slasls ool sl DA conl 4 S 1 3 a5
Slem glade b5 ke cis s Sl sbad s
e Ol glasley I alan S I3 eslatad 54
Sy Sy Slaal gl s ul w5 Allium sativum
LolS 03 550 Cwd o 3 0o S 5 53 sl 03 4 o3lizal
oS5l e W5 e W el
oolas 5 odd 4w sdes oS 5 il e (alliin D)
L3l e HILL S dib o el o ol gl s 55 e
s> dedd o Jliss ol smiss Jlss ile LS 5 4 s
DA] s s dsSlss psdlpe 5 Adlpuis S

e S s IS (655 e T

4o e

e 5 il e 065 53 b ety S aw O
05 52 Olb s S 50 S e s gy Ol
Ob e o gmzadl DLl b [V Y] Wil e LIS
Rl 3 3w Ol 555 03 S 03 A a3l IS el
Wl 2ol laesl s olas L5 &S das o 0L
oz e Wb e Gler fad L5 i O 1S5
55 I¥] sl S5l = s ol el s b gl a8 5o
Olr 53w Ol g3 Yove 11810 Gladle salols
Sls bl # T Gl 8] el 0zl J1a) 0L
G Yoo gladle 5o Ol (San o5l 5 0l wdlig
4 035 o ps YH/E B YV/E 55d i Ol 5t Yo
e ey g 0l o3l el Ol Q;_JJ@L;: Cél; 43
Sl 063 cpomen [0 = 4] Sl o35 O o 51 50 S s
Sl iy slbaysis 5o OU5 Sl sy dle Ve BBl
O e 55050 do)s Ve s V0] Wsd o i Ol e
e TN i oS 4,0 5l 4 oy i
L Olbew S (ol et Ol s Olays o 55 slacd ooy
3 Solew 255 4 e S Lsd s 59y 2l Cuslie
Crad s o diae Olb i 3l ayse Errer I L S s
22 e Sodsl SO glagls 008 Iy el
AL o ds Ol s s by e Dlidos

Slalin sy (oubacdl i 5l a0l
4 e &S Al Sl ool el (oL b 5 Jy s
S ELI VR Y S = Y U 0 e | P PR PR 1 CE szl
by ol S5 sltle s cole cle 4 D
05 Oy S bl s Ol ¢ bl (pan o LL
Wi JUWB o) 4 Jols 8 050 0 e 055 e 4
(human epidermal growth -.is Her/neu ( b 4.
Lib e al JW ol as 5 factor receptor/Neural)
Ol o Oloys gl Soline Sloys la iy, [VY - V0]
ot 3 sl ol e Jold oS sl s Oliey
Sl Ol o Oleys (gl (s Sloss o Aol oo Slejo
FrS 3 S S (sl SeS 5 g sl 51O s &S



OL8es 5 pdie o

55 SK-BR-3 5 MCF-7 sladshe 555 5 ool S

ﬁ@w)fbdi)ﬁ»‘ju%msjﬁl;)wsﬁ&j)w

b s, 52l

Gadsle i gr RPMI-1640 S Lo 13140
il ciS Cgr DMEM &S Lows 5 MCF-7
(Sigma Chemical Co., St. LS. s, ;I Sk-Br-3
(FBS) dlu 8 v ¢ A2 eslizal Louis, MO, USA)
(Logan, UT, USA) Hyclone Laboratories =s &
oo 3lpe oled 5 Jgenl ol Ly 2V (S ol ol g
(Sigma Chemical Co., St. Louis, kX &5 5 51 s
LKT S,8 5 el 42 wg MO, USA)
.5 45 Laboratories (St. Paul, MO, USA)

L 5 Sk-Br-3 5 MCF-7 slaJshe 1 g i8S
Sadher L3 g8 (041 DL il i) Dl o
FBS 45,50 ol jon RPMI-1640 iS Las ;5 MCF-7
o3 0 5 38 Sl a3 YV LSSl s by s
L 55 SK-Br-3 lad,le [YV] ws o3l ois CO,
55 by s FBS 4sys Ve elea DMEM oS
osls S €Oy o 55 0 5 35S Sl am s VY 5L Sl
35 el 5 Jpslial b SV paS el [NY] as
o doss Vo ladsh oS OF 51 e a5 - DMSO
Jime 6l 41 b a4 bde wsgas Jlil 1, S
sbaole; o 5 Loyl cilite glac ke L bdsle 5 L
D bl bl ad Sl asdles b bl o3V
Vo0 ) sl hle 5 S sl Vaes Koo Yo 5 Ve 0 LY
5 MCF-7 sladshe 5 adshe A5 555 5 el 00
e b S 13 w5 5,90 el VY 31 s Sk-Br-3
Lol Vs S0 V0 pheS il Ve S )
L ol Sose & daslaal -l =WV V5 560
VY A YE ol 53 MCF-7 sladshe 55 oS5

C.J;)‘J:Qw)féjjﬁ@.&u‘\-\j

950395 (w3 lgz Sl (29518 LS acldad
17AE Hle polex 9 obmy Juduo ol

(@il s Sl S ol sl A
Lyl cWYs e GlSt sT s sShas (b el
Caolt Gl e Sl Grie SLS S 5 e olS ool
NA] w0 i Sl sbadde o 6 SSus
e S 3 3 ks 0L S syl Sldlas
ol edre Ol s s Ml Sy S 0 e (A0
CLSS a e gl S edes i AL
L (Allicin) cpdl 555 0 o3ls s 0T i)y 515
5 SN S 5 peds arls sl ss Wi
RS IR TS | Y P VS 1 PO P S|
035 &) Calate 4l )l 35 e 0 el LS
PN I BRI I PRCVI S TRPR T P
4l MT}LN o S J.JT [Py anl Aol
IARR R PRyEy

Sladshe o) 2 sl Jl s p a4 by Sladlas o
g5 A 5 il Joke o3y e Yiene w0l
sl Her2 5 (PR) s 2ess 0 (ER) 555 mul o S
03, 531 ke 03 de ol S e 3 ealind 3550 Aiteos
sie Ol 55 ok, S 4w a5 MDA-MB-231 J L.
PR 5 ER (slaeks .S of ;5 8 MCF-7 o o3, clizes
S SK-BR-3 Iyl o3, 5 Al e i Her2 s e
Al s ote Her2 Jy i PR 5 ER (slass .S O s
S J s dces ples 8S 00b 4 MCF-7 slad 5ho
Soadlas ol s Bl aslie s e a3,
S 505 4 ol slad sl Ol s 4 MCF-7 slaJ 5L
v opslie gldse Olge 4 SK-Br-3 gladie Sl
DNV T Gl 0k o3lial 1S a5

Ceslie s S (olse 8L Gl alaias
Las el | LSl 4 glbow il s
Gl odal Coes 0 aine) opl 3 placudbse 5 4 S &g
Conlom LB oS W5 s5ms (Golpe dons e Ol oS
LYY PP ias 50590 1 oS el 4y Sl slad e
5 Ol Ol Olojs 3 (S 3ol age JE 4 ax s
2 OF ] b ks old alis A mas



&l s eslinal Laesls 5JUT = ANOVA 5 T test
p value 5 1o 218 skl gl £ Sle &) 50
Ao AL s pae v/r0 5l xS

w

sldsle o bdge 42, 55, » S b S
335 & @als g 4 iS55 Sk-Br-3 5 MCF-7
S pbdsle o ool |y MCF-7 sladsle o8 cudly
cdie 5 S s S e Ll S 1 ol
S Ol 5 Ge® Sl S el Sk-Br-3
(ol K5 aas Wad she

MCF-7 slad g 55 bd o 135 555 5 ool S
& Vs S 00 B lachle s )T Sk-Br-3
il Sk-Br-3 5 MCF-7 sladshe 45, G5, &
2l G ol el ST ekl SS)
(o o5 osls LS Waesls) 5,55 Jlast Lad shu

e S s IS (655 e T

S 3 ekl & b Jhb k) Ol gy p
Seopsdssl s Sy eske 3l eslizal UL MTT iy, MTT
Oges S Canel ey olisl pcnlin & LesT 35,
ol sl ol bl e esiel, Sl ol
(6 mg/mL) MTT Jsl>s [YE] i rl;.gl Mosmann
oY Slys Lol i 5l da Cele YE L g 03 s ol s
A Se Ve Salr o oa dadsle S S e Gl
Cola V8 e 4 ey s LI MTT sill ags J sl
Salr a4 5 ool b oliladl e LUS 4 S
G s 6lsl (DMSO) dwS| sil s Liegs jids Soo Vot
Loy 0sls OIS ai3s Vo 5l g 353 > Lol Ol5le, 58
Al 5leslinal b zaglb oVe 53 Oy o8 ol
RN H PRGN
03 o (555138 DMl tlaesls fodow 5 4 s
sl 5JUT 5 ez EXCEL (gLl Sle 3 35ls bacad S
SASly arle 5 o Sle o5 0 sl erls ool
Student (s Ll & 5037 51 .l o aloes 35 5lre Sl il

120
R
2
9 100
4
4
iy &0
o)
A
P 60
ﬂ == N CF-7
R 40
ﬁ}\ == Sk-Br-3
' 20
A
0 T T T T 1
0 1 2 5 10 20

(505 500) S 5 ks

el VY 5y SK-Br-3 s MCF-7 (glad shuw 03 39 053 Ol (595 » oS 5ol o o als 31 —Y o et K&

3G e Sie3T (5w 4w 1 (SE) 5,8kl 31 Gl mil £ 5 Kilke &y g0 4 Laosls
(pimeS 505 O gs) IS 05 8 b aslio s p<o/o) ¥¥
(S 36 3 38) 58 05 8 b duglin 55 p<oyey JHFHF



OL8es 5 pdie o

120
)
)
3 100
X
= 80 -
D
3 60 -
2
2 40
- 20 -
4
0 T T

=4—MCF-7
== Sk-Br-3

0 1 5

10 50

'IJY_Q.A;)S.:.J) ‘_’..:.....:.ﬁ ~kle

ol VY 51y SK-Br-3 s MCF-7 (glad hos 033 055 Oljoe (555 1 el s glaclale 51-Y o lad K3

Al o b3l g 4w 51 (SE) 5,1kl 51 Sl il £ o Kils & 300 4 Laesls

S5l S Cupl Al adle Gl g5y S 50U
JS8) g 5oL 5 ial ssam pde 53 el b
3 oz 53 S el aslie 1o led IS0 (0 o 5le
Al e cele EA Oley ys Jgsl il by VWY ple
MCF-7 gladshu 135 555 Solee gt 265 & o]
syl pde 5yl 50 |y GRS 5l Soles S S Sl

38 a8 sl gl by YV

&

—
S Goler S el &S s e Ol sl ganlas
S Ll o Js 5l MCF-7 aws 0 slad shor i
oyl pde 5 oyam 3 L Sl ole
S ool )y henS el S Syl Jgsl il by )V
Jos O35 5l F1 5o adtle 5 b 51 as O o Ol (8 5
ol soadsl 6 s gls cpl kol eslinad S
OB 4 S 5ol raman il o a0l o SSlle
Ol s 530 3 680 Gl i Olbo sl (5 me 3
38 es 385 el ax STYA = Y] spd e el
Soawee Sl lade Ay Dlee s S el
S ol osls 0Lyl Slallas Ly A3l e asie

950395 (w3 lgz Sl (29518 LS acldad
17AE Hle polex 9 obmy Juduo ol

2> sl iy 555 2 S 36 ol or Gl 31
or bV ekl s el MCF-7  glad g
G S el Va5 Sen Vgl 3 el N ey S
&S lge 1) MCF-T gladshe dl) 555 4 aiasly &5
0 olad JS2)
23 MCF-7 (gladsho ad; 32 ol 5 (pinnS o5 31
ol MCF-T lad sl 105 il ) e pide 5 5 g2
gl LB A, 055 2l sl Laes 3 (2S00 4
ol o3 O Jole S 055 5l &8 ol sld ol 5 Kl
3php Dl S 50 L OS5 Joo 0n) 5 A3l e Lad s
sladshe S wdy 655 S 50l pizean [YO - YV]
[ b olee J 5 O35l ss2> 054 MCF-7
S 306 ler Sy el caslla ol 53 cnl by
O3s il syl= pde 5 i 55 MCF-T lad e 5,
Eoolad IG5 oS (osb Dles (23S 15 s n 55
sb 0 sl il = oIV Ve g6 Ve el o el 0L
JS oy S Lawslis 55 Iy MCF-7 slad o aiy Lasin
2l b 4 S 56 by Rl (OS5 2l Sl pde)
sy Jals 1y 055 5l = ;3 MCF-7 sladshe s,
Ldsbe ol 6oy Al @2 2l & eedl &S Jl o
Sl s Sl el 5 aS el S 5ol



e S sk 125 (655 5 edT )

[
120 -
100 4
kY Z
3 a0 - +
3
.y
ke
B
2 60
3 —A
‘_S" *k k%
:i Fk ¥ == A+T
— 40 - sk k k
A4 * %k %
k%%
20 -
O T T T 1
0 1 5 10 50

(s 5500 el Clale

N 5 S0V b 5o 5 (A) = 4« MCF-7 SLd s 334 0k Ol d})ﬂwidl‘;"udbwb;|—f °)L°‘:'J$‘:‘
Al o bl 5w aw 51 (SE) 3,1kl 51 Gl puil £ Kl ooy g0 4 Laasls . Cslos VY 31 dag (A+HT) (S 500

(oS 305 830) J,58 05,8 b auslin o p < v/o v V0%

220
200
o 180
9
4
X 160
e
D
2 140 —4—Control
3
'—:_s’ -
120 A
- # e T+HA
3 100

GO T T T
0 24 48 72 96

(Coslo) 0l 5831 0L

dlizee gladles ;5 MCF-7 glad shu 0355 055 Ol 5595 2 (A) pomedl ¥ 505,500 V0 5 (T) S 5ol ¥ 505 SV 1 -8 0 el K2
b o b3l g m aw 31(SE) s ltibnl 31 Ol puil £ 5 Kls &y g0 4 Laosls
(ol 5 S 585 03) I8 05 8 b aeglie 53 P < /0) % (ol 5 (pienS 9ol 03) 25 055 b amlio 3 p < /00
S 306 Olay> o 09 8 by glin 53 P < /00 H (rdl 5 S 50l 09) JFS 03 8 b dglin o P <e/ee)
S 306 L Olays S 09 5 b anslie o p < o/e )



(_)b&».n;r.u.»w) e

300

280

260

240

220

200
= Cantrol

180 a—E2

160 e E24T

——E2+A

e Jale Bl 03y e Lo s

140
e E24T+HA
120
100

80

60 T T T d
0 24 a8 72 96

(Carl) & ol 551 a5
g 5 g 53 MCF-T (glad shus 033 055 Oles 655 2 (A) Gradl Y 505 K0 V0 5 (T) S 5ol Y g0 S0\ 31 =0 o5led IS
i glaobe) s (Bp) ol il ly— VWV ¥ g0 56V s>
AL S2l3T g aw 51 (SE) 5 lailial 31 O il £ ke &y g 4 Laesls
ol el 1y =AY b Oloys i 03 8 b gl 53 P < 4/00 F (gl 5 g 9ol 050) I 28 055 1 gl ps p<o/ee) F¥E
Jaal sl Ly =AYV L Ol ys o 05 5 b amslia o p < o/o oV HHH (Jgnl sl Lo =YV L Oloys Cowi 05,8 b anslin o p < o/0 ##
oS 385 5 g2l sl =AY b Olays o 05 8 b delln 53 P<t/0) 88 LS gal 5 gl el VY L Oleys o 05 8 L delis psp<t/i0 S

180 ok ok
160 -
#
140 -
3 b
9 120 ok ok H
3
B $
1?\ 100 - ey
3
a
=3
3 80
RS
- 60 -
4
40 -
20
o !
m m m m m m m m
' b b ' = + - +
- = - b — — — —
! + N + + +
x b x > > > > P
s

95 2 (E2) sl 2l =AY N0 810 5 (A) omdl Ysng K0 V0 5 (T) S 50 Y 505,80 ) iliine glacaS 5 1= o jled JSCo
el VY 53 MCF-7 sbad g 335 055 Ol 50
Ak sl g a3 (SE) 3,108kl 1 Sl il & il &y 4 aesls
(055500 5 pmeadl 5 S 506 O5) S 05 8 L avgliio 53 P < 2/0) 755 (055 2l 5 o 5 S 301 09) J2S 05 5 b aeslin j3p < 0/00 F
Jaal sl B =AYV L Oloys o 09 8 b amolie j3 p < o/0 Y HH# (I sl il =WV L Oboys Comd 03,5 b awglie jap<t/vo #
sl ol L =WV poam 0o 5 5 e 53 (S 50 L Bloys s 095 b amlis 5p</i0 S
g8 53 ATH) S 906 ) 3= 55 AT-) S 386 5 gz 04553 AEH) gl sl B AV g 53 dEX) o3l sl g WV am ok 3 3 (81 5 g )3 Laog £
(A) ol g 3 (A7) eed ) 5

99 0395 35l Jlo (29518 UL dolikad
1¥AE sle eole 9 obmiy uduw 05lels



Cols Dope s (pl 5SS LS Slee 4 e S
S ol O andllas ) o3 L xS [PV LS s w
Gdsle 1) Sles Sl ol 4 ol il
o3 i opl ol andlas s 45 Jl- s ool oai MCF-7
CSell Jaay 53 Ml Ll sl o) Sle i
MTT s 5l asdlles ol 55 il bad s 0kl 033 Ol s
(Hirsch) gt addlas 53 a8 Jhse 53l el eolinl
LIl cpdes bl Olipe i, S0 PV OLKes
S L el (6,503 s 0 ool edd wslizad PH]
o NIE2 appsn Joho 8 55 5 580 S

YA 4 0 g S b slad s ilises (glaosy 55 5l

S S oS

S5l Olge 4 LIS el O ol i el
S0l 51 oy 55 S 35 S il i S
YU Cad o3be cpl odas ue 5,8 13 eslinad 5540 Ol
V"“:J&" S5 ¢l i Oladlas AL e QT@]« 450 g
515 0T s b e 5L 3550 emdl ol i 5
S ged o3l oS (g 5505 Ol se 4 e Ol Ol s

Sl ST

5 O Slidss S bu g SRk ol wee
Nl.p oKl gosls 5 Sladss Cislas o quT
VUEAY-\Y— 84 US i3 Cjb Cou Ol Sayn
Dy o8 5 ST aewsip s S Sl ol u*"l‘

e S s IS (655 e T

Bel-2 0l 5 Jsesl il slids Sl 5o oyionS 505
Slee L1 O3sul 08 shls e Ol e lad s 3
LNV] a8 1l OF 0,8 5 Jgal el 2l

Ll e Japsl il by WY oS dase 0LES ol aslllas
DS ol b 3l 5 a8 S o | MCF-T glad sl 255
ol ooy DUl 5 L3 Sladllas 53 s ol 555 0 Hlee
S5 835 S 2l 4 el ol anlllas 3 V) Y]
Cedly Jo call Jgsl pl o s MCF-7 (glad s 135
S DSl Goles N Lusl Lol ((aS gl ol e
555 MCF-7 il slad sl 12,

5 Ol gy kil ol S iS4 S
Lk Sate OFs el ol S L Ol Sl (S S
5 IFE X0 el sl kS sols 4 ol ITY]
Sle h shds (ool sl YL slasss L Ok
S o> Bl e [YA] wS e sbml Oliles
DS 5ol 4 sl ww S sw gladsle (g5l il
v S gl K oss ol e B w3y
SOl Gl S2alS b s sls 3 SRl (sl kS 506
el e A2l Ol Ol s @olgdn ol
Slad sk L35 555 6 S 4 e S el S a3l Ol
S 9l lee Sl cedly Js ol MCF-7 b,
as il st ssb 4 L Wd sl ol 45 )

JAs 52 Ol bS5 e Objeds ol
Sasn S s el sk L5 S Cilee a0l
Saskl (MCF-7) e Sb,w sladshe 05l S
Y- ¥ S 4 opedl U (HT-29) 0458 5 (Ishikawa)

1. Crowe DR, Lampejo OT. Malignant tumor of
the breast. In: Blackwell RE, Grotting JC (eds)
Diagnosis and management of breast cancer.
England, Blackwell Sciences 1996, pp: 103 - 34.

2. Bartow SA. The breast. In: Rubin E, Farber JL
(eds) Pathology. Lippincott-Raven, Philadelphia,

&be
1999, pp: 1029 - 48.

3. Montazeri A, Vahdaninia M, Harirchi I,
Harirchi AM, Sajadian A, Khaleghi F, Ebrahimi
M, Haghighat S and Jarvandi S. Breast cancer in
Iran: need for greater women awareness of
warning signs and effective screening methods.



Ol Sen 5 pdie o

Asia. Pac. Fam. Med. 2008; 7: 6.

4. Mousavi SM, Montazeri A, Mohagheghi MA,
Jarrahi AM, Harirchi I, Najafi M and Ebrahimi M.
Breast cancer in Iran: an epidemiological review.
Breast J. 2007; 13: 383 - 91.

5. Lamyian M, Hydarnia A, Ahmadi F,
Faghihzadeh S and Aguilar-Vafaie ME. Barriers to
and factors faciliating breast cancer screening
among I[ranian women: a qualitative study. East.
Medit. Health J. 2007; 13: 1160 - 9.

6. Mousavi SM, Gouya MM, Ramazani R,
Davanlou M, Hajsadeghi N and Seddighi Z.
Cancer incidence and mortality in Iran. Ann.
Oncol. 2009; 20: 556 - 63.

7. Babu GR, Samari G, Cohen SP, Mahapatra T,
Wahbe RM, Mermash S and Galal OM. Breast
cancer screening among females in Iran and
recommendations for improved practice: a review.
Asian Pac. J. Cancer Prev. 2011; 12: 1647 - 55.

8. Noroozi A, Jomand T and Tahmasebi R.
Determinants of  breast self-examination
performance among Iranian women: an application
of the health belief model. J. Canc. Educ. 2011;
26: 365 - 74.

9. Taghavi A, Fazeli Z, Vahedi M, Baghestani
AR, Pourhoseingholi A, Barzegar F and
Pourhoseingholi MA. Increased trend of breast
cancer mortality in Iran. Asian Pac. J. Cancer
Prev. 2012; 13: 367 - 70.

10. Harirchi I, Karbakhsh M, Kashefi A and
Momtahen AJ. Breast cancer in Iran: results of a
multi-center study. Asian Pac. J. Cancer Prev.
2004;5:24 - 7.

11. Tavassoli FA. Pathology of breast. McGraw-
Hill, New York, 1999.

12. Kok M, Linn SC. Gene expression profiles of
the oestrogen receptor in breast
Netherlands J. Med. 2010; 68: 291 - 302.
13. Rouzier R, Perou CM, Symmans WF, Ibrahim
N, Cristofanilli M, Anderson K, Hess KR, Stec J,
Ayers M, Wagner P, Morandi P, Fan C, Rabiul I,
Ross JS, Hortobagyi GN and Pusztai L. Breast

950395 (w3 lgz Sl (29518 LS acldad
17AE Hle polex 9 obmy Juduo ol

cancer.

cancer molecular subtypes respond differently to
preoperative chemotherapy. Clin. Cancer Res.
2005; 11: 5678 - 85.

14. Pechoux C, Gudjonsson T, Ronnov-Jessen L,
Bissell MJ and Petersen OW. Human mammary
luminal epithelial cells contain progenitors to
myoepithelial cells. Dev. Biol. 1999; 206: 88 - 99.
15. Sotiriou C, Neo SY, McShane LM, Korn EL,
Long PM, Jazaeri A, Martiat P, Fox SB, Harris AL
and Liu ET. Breast cancer classification and
prognosis based on gene expression profiles from a
population-based study. Proc. Natl. Acad. Sci. U.
S. A.2003; 100: 10393 - 8.

16. Yeo B, Turner NC and Jones A. An update on
the medical management of breast cancer. B.M.J.
2014; 348.

17. Hilakivi-Clarke L, Cho E, Cabanes A, DeAssis
S, Olivo S, Helferich W, Lippman ME, Clarke R.
Dietary modulation of pregnancy estrogen levels
and breast cancer risk among female rat offspring.
Clin. Cancer Res. 2002; 8: 3601 - 10.

18. Mehta RG, Murillo G, Naithani R and Peng X.
Cancer chemoprevention by natural products: how
far have we come? Pharm. Res. 2010; 27: 950 - 61.
19. Amagase H. Clarifying the real bioactive
constituents of garlic. J. Nutr. 2006; 136: 716S -
7258.

20. Arzanlou M and Bohlooli Sh. Introducing of
green garlic plant as a new source of allicin. Food
Chem. 2010; 120: 179 - 83.

21. Brian JP, Zakary LW and Seth JC. Dasatinib
synergizes with both cytotoxic and signal
transduction inhibitors in heterogeneous breast
cancer cell lines: lessons for design of combination
targeted therapy. Cancer Lett. 2012; 320: 104 - 10.
22. Banerjee S, Kambhampati S, Haque I and
Banerjee SK. Pomegranate sensitizes Tamoxifen
action in ER-a positive breast cancer cells. J. Cell
Commun. Signal. 2011; 5: 317 - 24.

23. Guthrie N, Gapor A, Chambers A and Carroll
K. Inhibition of Proliferation of Estrogen
Receptor—Negative MDA-MB-435 and —Positive



MCF-7 Human Breast Cancer Cells by Palm Oil
Tocotrienols and Tamoxifen, Alone and in
Combinationl, 2. J. Nutr. 1997; 127: 5448 - §8S.
24. Mosmann T. Rapid colorimetric assay for
cellular growth and survival: application to
proliferation and cytotoxicity assays. J. Immunol.
Methods 1983; 65: 55 - 63.

25. Dickson RB, Thompson EW and Lippman ME.
Hormones and breast cancer in vitro. Hum. Cell
1989; 2: 219 - 30.

26. Hayes DF and Robertson JF. Overview and
concepts of endocrine therapy. In: Robertson JF,
Nicholson RI, Hayes DF (eds) Endocrine therapy
of breast cancer. Martin Dunitz Ltd, London, 2002,
pp: 3 -10.

27. Thompson EW, Martin MB, Saceda M, Clarke
R, Brunner N, Lippman ME and Dickson RB.
Regulation of breast cancer cells by hormones and
growth factors: effects on proliferation and
basement membrane invasiveness. Horm. Res.
1989; 32 (Suppl. 1): 242 - 9.

28. Ali S and Coombes RC. Estrogen receptor
alpha in human breast cancer: occurrence and
significance. J. Mammary Gland Biol. Neoplasia
2000; 5: 271 - 81.

29. Ali SH, O'Donnell AL, Balu D, Pohl MB,
Seyler MJ, Mohamed S, Mousa S, Dandona P.
Estrogen receptor-alpha in the inhibition of cancer
growth and angiogenesis. Cancer Res. 2000; 60:
7094 - 8.

30. Nayfield  SG.
chemoprevention of breast cancer: an update. J.
Cell Biochem. Suppl 1995; 22: 42 - 50.

31. Zhang GJ, Kimijima [, Onda M, Kanno M,
Sato H, Watanabe T, Tsuchiya A, Abe R and
Takenoshita S. Tamoxifen-induced apoptosis in

Tamoxifen's role n

e S s IS (655 e T

breast cancer cells relates to down-regulation of
bcl2, but not Bax and Bel-X(L), without alteration
of p53 protein levels. Clin. Cancer Res. 1999; 5:
2971 -17.

32. Wang TT and Phang JM. Effects of estrogen
on apoptotic pathways in human breast cancer cell
line MCF-7. Cancer Res. 1995; 55: 2487 - 9.

33. Ao A, Morrison B, Wang H, Lopez J,
Reynolds B and Lu J. Response of Estrogen
Receptor-Positive Breast Cancer Tumorspheres to
Antiestrogen Treatments. PLOS ONE 2011; 6:
e18810.

34. Dorssers LC, Van der Flier S, Brinkman A, van
Agthoven T, Veldscholte J, Berns EM, Klijn JG,
Beex LV and Foekens JA. Tamoxifen resistance in
breast cancer: elucidating mechanisms. Drugs
2001; 61: 1721 - 33.

35. Kumar R, Zhang H, Holm C, Vadlamudi RK,
Landberg G and Rayala SK. Extranuclear
coactivator signaling confers insensitivity to
tamoxifen. Clin. Cancer Res. 2009; 15: 4123 - 30.
36. Hirsch K, Danilenko M, Giat J, et Miron T,
Rabinkov A, Wilchek M, Mirelman D, Levy J and
Sharoni Y. Effect of purified allicin, the major
ingredient of freshly-crushed garlic on cancer cell
proliferation. Nutr. Cancer 2000; 38: 245 - 54.

37. Pabbruwe MB, Stewart K and Chaudhuri JB. A
comparison  of  colorimetric and DNA
quantification assays for the assessment of
meniscal  fibrochondrocyte  proliferation  in
microcarrier culture. Biotechnol. Lett. 2005; 27:
1451 - 5.

38. Bat-Chen W, Golan T, Peri I, Ludmer Z and
Schwartz B. Allicin purified from fresh garlic
cloves induces apoptosis in colon. Nutr. Cancer
2010; 62: 947 - 57.



o\,&,@)rmw) C—

Effect of Allicin on Tamoxifen-sensitive MCF-7 Breast Cancer Cells

Rahimi-Moghaddam P (M.D., Ph.D.)l*, Hashemi-Setobadi H (Medical Student)z,
Ghazinejhadian- Shooshtari F (Medical Student)2

1- Onchopathology Research Center and Department of Pharmacology, College of
Medicine, Iran University of Medical Sciences, Tehran, Iran

2- College of Medicine, Iran University of Medical Sciences, Tehran, Iran

*Corresponding author: Onchopathology Research Center and Department of Pharmacology,
College of Medicine, Iran University of Medical Sciences, Hemmat Highway, Tehran, Iran

Tel: +98-21-86703139, Fax: +98-21-88622696

Email: rahimi.p@iums.ac.ir, parrahmog@gamil.com

Abstract

Background: One-eighth of women will develop breast cancer in their lifetime, resulting in
approximately annual one million women worldwide with breast cancer. Approximately 70% of
breast cancers are positive for estrogen receptor alpha (ER-a). The presence of ER-a receptor is
associated with better prognosis and usually indicates that the anti-estrogen drugs such as
tamoxifen can be useful in the treatment. Nevertheless, a significant number of ER-a-positive
breast cancers does not respond to tamoxifen. Causes of resistance to tamoxifen and how to
sensitize to tamoxifenis not yet known. Preliminary studies indicate that garlic and its derivatives
such as allicin, have anti-cancer effects.

Objective: This study aims to investigate the inhibitory effect of allicin on tamoxifen-sensitive
MCEF-7 cells.

Methods: To investigate this theory, the effect of allicin on tamoxifen-sensitive cells (MCF-7),
and -resistant cells (Sk-Br-3) in the presence and absence of tamoxifen and 17-f estradiol were
studied. The cell viability was assessed using MTT assay at 24, 48 and 72 hours.

Results: The study revealed that allicin in MCF-7 cells enhances the effectiveness of tamoxifen in
the presence and absence of 17-b estradiol.

Conclusions: Allicin as an adjunct to tamoxifen can sensitize breast cancer cells to tamoxifen.

Keywords: Allicin, Breast cancer cell line MCF-7, Garlic, Tamoxifen
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