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Metastatic cancers, such as breast cancer, are generally resistant to chemotherapy. There-
fore, many studies try to find new and effective compounds to treat this type of cancer. In this study, we
examined the silibinin toxic effect on tumor growth and proliferation of MCF-7 cell line.

MTT assay was used to assess the inhibitory effect of silibinin on metabolic activ-
ity of MCF-7 cells. For this purpose, seeded cells were plated onto 96-well plates and then exposed to
varying concentrations of silibinin (0-350 ug/mL) for different times (24, 48, and 72 h). The percentage
of metabolic activity was calculated according to the MTT test. In the next step, in order to evaluate the
effect of silibinin on apoptosis in MCF-7 cells, Caspase 3/7 assay was used.

ST : Our results indicated that silibinin inhibited metabolic activity of MCF-7cells in a dose-depen-
dent manner and it could induce apoptosis pathway in these cells.

[T The study showed that treatment of MCF-7 cell line with silibinin can be through induction of

Key words: apoptosis, inhibition of the growth and proliferation of the cells. Due to the significant inhibitory effect
Silibinin, MCF-7 cell : of silibinin on MCF-7 cells, it seems important for researchers to utilize milk thistle in the treatment and
line, Apoptosis : prevention of cancer.

[ 3 -

* Corresponding Author:

Nasrin Motamed, PhD

Address: Department of Cell and Molecular Sciences, School of Biology, University of Tehran, Tehran, Iran.
Tel: +98 (912) 3905218

E-mail: motamed2@khayam.ut.ac.ir

YAf



http://dx.doi.org/10.21859/sums-2303386

rb)Lo.fb.Tr e)sé.\fﬂa)%,@u’bgob)&

MCF-7 Jghw 03 32 Cyimalonns SonsS g3 iz 31 o 32

¥ sl (638 Fumlogls some Fdotine oy pui® & duaYlzgy £33 |ysallodams

Ol e e(50lo olSdls o g pole 0uSils o JgSUgn g (Jokus pole 09,8 crid | guilids IS g9zl

Ol 45 ¢l oSl ¢ gl G5 0082 ¢ J3Sga 5 (Jgho psle 095" e Lol -

It 5 e s03le5 oA ¢ s 5 pole 0Stdly ¢ SS9 g Sl pole 09,5 o Lol Y

IRl S (S pole oKy 0 g pulgilio (Gilanions 0uSiumgsy o JySge g gk 09 am93: ¢ guuciasges Dlaid 3 s laizils ¥

QD (33559, 10 sl 3 g 5

TR

&9 ol (3layd (gl daz ¢ 50 LS 5 a8l 1 s P,&@b)ow&gg,w‘omo&ﬁJ:A&gtmb.aggholbﬁ ErYy
.C.uo‘o..\.ﬁsm)ﬁ MCF-7 L5'U°J‘“’ oo)).gSS5 Ay g Mw;‘d&,}# w‘)bb)b)‘}uw’;ﬁ#u\nbo&f&

2l s gl aas.ds plos! MTT (alesl MCF-7 (sl Jshos (Sl aallad s (s sheow 6 400 5 g2 1 ENETTPERE
555 ¥ 5+ cyutey shous ciliskn SoCalé a0 eaclus VY 5 FA 5 YF Coglicte sl 15 (s i S a5 45 ity
3851 2 tarcshons 36 gy splinods Ciza 0235 Aslona o Jgbas (Seliplio Colad oy s 5 (il ook 8 il e 2
PRRRES IS R L N |

o g0 Jaj 9 3 41 diudly & j0ts MCF7 ol 00 Sl Coollad Jlga czrgo crntenelins oo s Griods ol gl
S oo il o Jslo il 151, sl reizmon

FAB 818,5 YA 58 b g 5

ol 5 502 o coryn il Sl G 55 o il UMCFT oo, s 5 s o3 o o IEFIEES tWaejlgaals
ol 3l (50000 (832 i o dieo sy g0 plaias @l JLdods (paidns L I Jgl o5 oS (6 loline (5l b gl MCF-Y  Jslos oo,

s 35z Lol s oy 5 J S 53 el 3950l Omialins
oizmed ol Gloys sl Sal, ol (sael 8L Slis YR

b sl i (Gloyogiy g (Sloyd send oy 30

gt b sla s £55 ol 1500 caplno ezl 5w Jlgs 3 OHE rolim S e el Sl (S g o

30 )l ST 5T Cols 45T I3E lge B puas S oo
aazgily 0,00 (5 550 i el s 4 Mo ElS 5 (55l
03,51, 31 oolitasl 4y slad ol colo Jlus 0 oS3 SIS
Ol cnl 3 ol (Sg3dag; (oSl il Coals b aLS
5 celin QLS cdoay b J58h slaghunst il
Ol yuss S 5 05850 31 (e Doy 8 (Sl Sl
IAcal il plules
oS (slaails 51 45" Cul SJgtd ly adgigghd S (2 slokins
4 o055 ) ol 3 aey3de 390 5 0 oo gl e )5
Sl oyt (FKoaloals (i ghiws 83 g0 JeSAT (pai gl ol
@z 0 S slay) ol o <o Gk 3l semel o ol

ALl (65 50 b e 5l (S a9 S o Cile (yrego (lgieds
o8 Job 10 85 S ) Cid yo 5l 08 sleyeiS (S 0
Ol 53 03294 s 0l Dgdion s iy Gl ju 43 095

I¥e el cud joaisS o 55 Jlwolee

aloz3l laaze Jalge s 5 oo Gl yuu 592 (suslisd Jile

e 0255 5 crmslials (S35 oI eyl dga  Soofl
1 Satsy eads g i Sl b 45 55 o)l81 Jolael
392l Sascdybofl [0-V] wig oo (coudy jop o o
5 laysond 5 ooz anile lays (sla,\Sal, 5 osliz
& b hlow j0 g Ol (Lo lSnel,

-3
£ J 9ene Oy g3
Aokzo (g2 pamd XSS

55050 5 (lsbs ple g e puslidh a5 oSS o 43 ol o043 5 SHLES

A QVY) ¥R OV VA tpals
motamed2@khayam.ut.ac.ir : ;Suig yaiSIl Cony




[ ot —a Lol
B e ¥ oylosd . YT 0,90 1WAD 550 s 5 013 5o
= 150
< EZE Control (0)
€ E3 50
« 100{p 75
° m 100
X
< 150
% 50 - 200
© E3 250
= 300
[0}
o 0 -
Concenration of silibinin(ug/ml)
ey Een
B SR

P MCF-7 sla Jolos slas g 1255 48 cpain o Sglite gocdald duylie ) y3 guai
52 5 Jolus Jlsacin olass 4y MCF-7 (gla Jolus .celus YY 5 FA 5 YE oloj slaosly
sl S5 s ol lmacdl ol 5 uSilee Sl 00l j2 .5 ool S Sals

39 ey, Ll olR2sd b o der g Jor iyl gilgus s
Fogll OV zge Job 53 eSS &S5 p8 CSLa ¥ ol Sl 329
Sl dsle (gl (0 1,5 a5 0 ¥ tolesT cpl) a6 uFe il
9 MCF-7 (glaJohu (sl 59) sl )0 (S 3
s oolal 25 Jpeyd jlond lans (slagbs Sye (fien (o)

L Jskos e g5 oo = g_ge_«L .
cont
6)5'; ‘?"3‘? )i';L:'.’ %3)34:’ ODcont 9 ODexp J’A)'é C)‘l‘ )“>
ot el (555) 00l (sl Jshos 9 0o (sl Jskos
ok 2 ;5 ol 1€, baJslxe (595 @i Sl 5
A Al o

V5 s e s

ool TKogp 8, ¥ 9 ¥ sl CoS 5l al o ol jo

Cllad J1 o eadislon) ilieg) Glee oS cnl B
5l jllS S o pSoll 1, Y g ¥ sllS slapy T
POV Ve (. %S U TP VUM T 0k J WOV O TWOUmIpp 3 U P)
Voo ¥ 5l eoS i ot slodsle jemsl o
DEVD syl 5 41 ol bt (ysshpmsglyinal a3y sol
sl (a5 sl 005 Mg 0ralgls” ctpash S ol il
Joe Vo ¥ slajlenls’ (sl (ool oologty (lgieas &5
helS Cellad (6l sl (6 8 S cpl Guizred S (o0
Lol 525 4ryeke lafybas a2 8 ol (30958 000 Slydeass! 5
bosleuls” cllad 1 50 o phmglginal 5} aual 5 padlaz
Sraemsg! oolagiy siear ryhemlaial Ol Lo 09 g0
oriluizag) 5 095 00 ol 3 el a3l ol 9 W3S g0 Jos
Sloslasls collad e b ondindgs (5,95 5 W3S o0 Sy
ol8s b g o canlitio 90T 0 (slo Jobos 40 oaags

3. Promega

75 g 0y oo Gloguyp S oo webiSS Gl g oo
=55 oot o] GRS Wiho (ke sl (595 Sl oo (sl 5l
40y 893 S5 il oy s [V VY]l il 05
wlie V] iy, L18] Loguidlysds LV Jaess [1Y]

JOWE PRV 5 3 | 23 IO CRY AL IR oW AVN IRV AN

o yigy g Slge
Jw . &s

) sy gt (Joho 3L 5I MCF-7. Jslos o0,
N(5555) RPMIL640 et aomo 45 b Jolus s 4 (e
(L) gy sl cyalamnsts S g 5T 0050 Lol o

53S0 9 2l LA (555) g5 (i ey do ) ¢ g
o oslo ad, CO, 5l s job jLid g ol § ilu ax 0 YV

o 3555 plioiow g B Jgluw slond
Fee A N e VOB glacdale L MCF-7 glo Jolus o]
ot Ol (8918 31 Sl oo 1205 9,Se YO Yo v (YO

N oy Sl YV g FA 9 YF Sl oy o ey (pus i

Otk oo ::3“3_5 Jobe b Oy spSejlad ol

ool MTT _talesl 5l MCF-7 Jshos 00, 1255 5 b, 5
Sop 0 Jobo Sfiaciin lanf 45 09 Sjpe s Ghalejl 0
S 4y (gl o 2l WS A8 oy oSl )
ole ol 4y el YF wao oV o515 4y s 5 ey
et 9 skesd Cratnrialens 51 5350 (GBCLIE b g . 00l
SdgySs Voo by Sl p Lome sl VY 5 FA 4 YF
Zelu ¥ Sutnty 5 g5 (MTT) syl sl et Jooxs
FelasSeo 1oy Sl cfilosgs (slassly s i 455

1. Gibco
2. Sigma




rb)Lo.fb.Tr e)sé.\rﬂa)%){"bgéb)&

MCF-Y Jghoo 03, 52 nt homs S igisloo 51 (o051

Caspase 3/7 activity (RLU)

&3 Control (0)
= /5
= 100
o 150
200

Concenration of silibinin(ug/ml)

mrymnEcn
4 Sizte s BES

35 & foline a3l cpmins shons CalE ATV o sl Colad sy 0 X ppgeas
o5 ooalie MCF-7 (gla Jslo 1o ¥ 5 ¥ (slajlonsls’ colled

Mo s S5 09,5 plp g0 Fdishee 059,50 YO
9 00) Gwimshew ol glackale jo wiad b sl o,
st O 5 5 oinn IS Gidslan st .55, 5en VO
&l oadoslisal dl‘b}‘s 50 200k duy e . osplins o Jgluw
Qo ys ualS Wig, aS ols lias alies (slacyle; 4o (o e
ol o Loy cuddS L g cdale (28 L b ol (st s
VE lagle; jlSaym sl Grizean () ojlods j508) Cond
45 0 (e g dpnline (a3 (659 el VY 5 FA
O oyles Jgaz) aisle oo 0053 by ok duo 00+ oy alauslges

el Celled o o b (sl ey py Sy p S
oaSiodlaiul yuiny ghow CALE oy YL j0 a5 6 ysboas sl aseide
oot Sl TA b Gidhon 55 o) aslne
L s b paetin V g ¥ ShealS” allnd s o
oulS il (5 olinn G5 ienslom AR il
A % S35l n sladsSIse codled (a3l ik o8 w ol
AT 0)lod n9a) ol (i o) s3] BN sl S pne
Caxs

MCF-7 gl 03, jlous a5 ol o0l Lits 059, oyl 4o
295 MCF-7 (gla Jolos o jlees s Wilg5 g0 (raimalns

as’ waby i plaslallas o (Vo) o Kan g g
SKBR3 (glbyus sl 1255 Jloo czge O shew
ol 55 T Sl il ) 5wy cdale 2al8l b g 09 o

g s BT yiagili Ve o B Fe e ol jo ylogines)
et 3 A5 AL T-25 CKadld 5 Lo Jyles ki ol el
10+ Voo YO olo;d b oy Joboo MTT alogl 5l oselcemony
o 9 0d Lo w1l e 2 059,50 Yo 0
Ol b 3l e i 00ls 1,8 1gileSTl g 50 el FA Cineay
o5 Sl oo S .5 b 52 58,5 Lo
4885 1) 5oy yidlus 5 4gSil G 30 Ggadlinsges & g0ty 4
S pgus b B yme 51 ydy Koo gy Gupas HaL (Voo v B
o sl a0 YV ,5iligSTl jo oy g pleol eaay il 51 Lol
Y 5Lwls Jawgs 159909, oSl ol 43553l cuels g0 Sodedy
yagimag) ol 3l ool b 45" ol o 3T odlad il oY
oS o @l il s (gl b (Sl 58 i (fiee

A oailgs T da (e g 00ls S Jbdns Jokw

ol loasls s o " ) seT e
cilises slagle; g B33 0 YV 5 ¥ LS tolejl o MTT
b odelwsddy ypolie b oy gulis 5 boline g solisl
gy jloline (g Lol Hlai I P<e/+0
Wazily

ol 3§ Sl s (Sl 55 2 izl il b
5‘”" FOo Yoo NOe Ner YO D 6Lbk.4.lalc“ alc 4509.3

4. Graphpad (prism 6)

wlises gloy Juolgd 0 MCF-7 Jobus 05, (59, (wimabons IC ) ausliia Y Jgorr

MCF-y
celw Y Celw FA celw VY
YAY/Yug/ml YAug/ml AYiysug/ml
[T S lealry

(P[0 8) ol Jizno yg03] s ) i Juols uSileo blis 51 S5 50




h 87 s dlony
)8 S0 0SS

Y‘e,Lo.:;".Y\‘ :usé.\fib )y.).g.\iwgéb)o

References

[1] Chavez K], Garimella SV, Lipkowitz S. Triple negative breast
cancer cell lines: one tool in the search for better treatment of tri-
ple negative breast cancer. Breast Disease. 2010; 32(1-2):35-48. doi:
10.3233/BD-2010-0307

[2] Parkin DM, Bray F, Ferlay J, Pisani P. Estimating the world can-
cer burden: Globocan 2000. International Journal of Cancer. 2001;
94(2):153-6. doi: 10.1002/ijc.1440

[3] Mousavi SM, Montazeri A, Mohagheghi MA, Jarrahi AM,
Harirchi I, Najafi M, et al. Breast cancer in Iran: an epidemiologi-
cal review. Breast Journal. 2007; 13(4):383-91. doi: 10.1111/}.1524-
4741.2007.00446.x

[4] Montazeri A, Vahdaninia M, Harirchi I, Harirchi AM, Sajadian
A, Khaleghi F, et al. Breast cancer in Iran: need for greater women
awareness of warning signs and effective screening methods. Asia
Pacific Family Medicine. 2008; 7(1):6. doi: 10.1186/1447-056X-7-6

[5] Mousavi SM, Mohaghegghi MA, Mousavi-Jerrahi A, Nah-
vijou A, Seddighi Z. Burden of breast cancer in Iran: a study
of the Tehran population based cancer registry. Asian Pacific
Journal of Cancer Prevention. 2006; 7(4):571-4. doi: 10.7314/ap-
jep.2013.14.10.6189

[6] Cornelis MC, Agrawal A, Cole JW, Hansel NN, Barnes KC, Beaty
TH, et al. The Gene, Environment Association Studies consortium
(GENEVA): maximizing the knowledge obtained from GWAS by
collaboration across studies of multiple conditions. Genetic Epi-
demiology. 2010; 34(4):364-72. doi: 10.1002/ gepi.20492

[7] Meller P, Wallin H, Knudsen LE. Oxidative stress associated
with exercise, psychological stress and life-style factors. Chemi-
co-biological Interactions. 1996; 102(1):17-36. doi: 10.1016/0009-
2797(96)03729-5

[8] Jung IL. Soluble extract from Moringa oleifera leaves with a new
anticancer activity. PloS one. 2014; 9(4):e95492. doi: 10.1371/jour-
nal.pone.0095492

[9] Lee]Y, Hwang WI, Lim ST. Antioxidant and anticancer activities
of organic extracts from Platycodon grandiflorum A. De Candolle
roots. Journal of Ethnopharmacology. 2004; 93(2):409-15. doi:
10.1016/jjep.2004.04.017

[10] Deep G, Agarwal R. Antimetastatic efficacy of silibinin: mo-
lecular mechanisms and therapeutic potential against cancer.
Cancer and Metastasis Reviews. 2010; 29(3):447-63. doi: 10.1007/
510555-010-9237-0

[11] Kim S, Lee HS, Lee SK, Kim SH, Hur SM, Kim JS, et al. 12-O-
Tetradecanoyl phorbol-13-acetate (TPA)-induced growth arrest
is increased by silibinin by the down-regulation of cyclin B1 and
cdc2 and the up-regulation of p21 expression in MDA-MB231 hu-
man breast cancer cells. Phytomedicine. 2010; 17(14):1127-32. doi:
10.1016/j.phymed.2010.03.013

[12] Tyagi A, Singh RP, Agarwal C, Agarwal R. Silibinin activates
p53-caspase 2 pathway and causes caspase-mediated cleavage
of Cipl/p21 in apoptosis induction in bladder transitional-cell
papilloma RT4 cells: evidence for a regulatory loop between p53
and caspase 2. Carcinogenesis. 2006; 27(11):2269-80. doi: 10.1093/
carcin/bgl098

[13] Chu SC, Chiou HL, Chen PN, Yang SF, Hsieh YS. Silibinin in-
hibits the invasion of human lung cancer cells via decreased pro-
ductions of urokinase-plasminogen activator and matrix metal-
loproteinase-2. Molecular Carcinogenesis. 2004; 40(3):143-9. doi:
10.1002/mc.20018

aials les 35 (Ve V) oS ¢ 23] low, IV ol e
Sl yusd (2ls3 HT-29 ()glsS’ Sl jus 03 2 el &5
by Gl ol 4 Lo zrgo airains Guizrem o)l
L 45" 595 00 Panc-1 5 BXPC-3 ¢ ASPC-1 (slwos,, clinsg s

LY¥] o of pon 59207 <Ll

oy 035 3 Grtrashew &5 wad oo LA gl (a5l
MITT gl ke 3 ol 5 55 iy g 51 MCF-7
Fdsken 52 559,500 YO 3l it G Ble o G e
2S5 g (S oo Sl Joho 03; ol 1 el FA 5l gy
s MTT zolesl 5l ol gl dunlie (pizmon 5308  Jokos
3 G Oetmishew YL lacdale o a5 ol Gl jLuls
a1 3 SulS .l i o5 Gidlon 5 53,500 VO
oibesds; oyliae 1 MTT LtolesT 51 Juol by wenl ol
Sl sy oo plaiay 0ed g0 oamlie (5 lobine alS b Jolu
2 e syl o Fete 5l Joko ol aeliy Sy
oyt o) ety 45"l i i oy gl

WSS oo sl ol

Copols g osdelodl agh 5 Jol> mul ggeme )
arde (LS S5 ol (il g i s S5slan
Byo tdgh oyl aSyl aazgily .cwsl MCF-7 il yu 00,
oS 35 onl il sl ouds plowl MCF=7 Sl s 03, (s,
)0 35 (6 e (g2 4 o2k S sk (59

1588 g Sl

o) ook lS Al 51 g0 o gol il allie
0uSails 3 (J3Sga 5 Jobu pole 423 5 (635 ol il

Ll 00 425;1; ulj.e‘s olKidls G...:L.,.Z:C.‘.w.u




Y‘b)Lo.fb.Tr e)sb.“ﬂﬂ& )%Mgob,o

MCF-Y Jghoo 03, 52 nt homs S igisloo 51 (o051

[14] Zhou L, Liu P, Chen B, Wang Y, Wang X, Internati MC, et
al. Silibinin restores paclitaxel sensitivity to paclitaxel-resistant
human ovarian carcinoma cells. Anticancer Research. 2008;
28(2A):1119-27. doi: 10.1186/s12943-015-0331-3

[15] Momeny M, Malehmir M, Zakidizaji M, Ghasemi R, Ghadimi
H, Shokrgozar MA, et al. Silibinin inhibits invasive properties of
human glioblastoma U87MG cells through suppression of cath-
epsin B and nuclear factor kappa B-mediated induction of matrix
metalloproteinase 9. Anti-cancer Drugs. 2010; 21(3):252-60. doi:
10.1097/ cad.0b013e3283340cd7

[16] Zi X, Agarwal R. Silibinin decreases prostate-specific antigen
with cell growth inhibition via G1 arrest, leading to differentia-
tion of prostate carcinoma cells: implications for prostate cancer
intervention. Proceedings of the National Academy of Sciences.
1999; 96(13):7490-5.

[17] Tyagi A, Agarwal C, Harrison G, Glode LM, Agarwal R. Sili-
binin causes cell cycle arrest and apoptosis in human bladder
transitional cell carcinoma cells by regulating CDKI-CDK-cyc-
lin cascade, and caspase 3 and PARP cleavages. Carcinogenesis.
2004; 25(9):1711-20.

[18] Momeny M, Khorramizadeh MR, Ghaffari SH, Yousefi M,
Yekaninejad MS, Esmaeili R, et al. Effects of silibinin on cell
growth and invasive properties of a human hepatocellular carci-
noma cell line, HepG-2, through inhibition of extracellular signal-
regulated kinase 1/2 phosphorylation. European Journal of Phar-
macology. 2008; 591(1):13-20.

[19] Kim S, Choi JH, Lim HI, Lee S-K, Kim WW, Kim ]S, et al. Silib-
inin prevents TPA-induced MMP-9 expression and VEGF secre-
tion by inactivation of the Raf/MEK/ERK pathway in MCF-7 hu-
man breast cancer cells. Phytomedicine. 2009; 16(6-7):573-80. doi:
10.1016/j.phymed.2008.11.006.

[20] Hogan FS, Krishnegowda NK, Mikhailova M, Kahlenberg MS.
Flavonoid, silibinin, inhibits proliferation and promotes cell-cycle
arrest of human colon cancer. Journal of Surgical Research. 2007;
143(1):58-65. doi: 10.1016/j.jss.2007.03.080

[21] Tyagi AK, Agarwal C, Chan DC, Agarwal R. Synergistic an-
ti-cancer effects of silibinin with conventional cytotoxic agents
doxorubicin, cisplatin and carboplatin against human breast car-
cinoma MCF-7 and MDA-MB468 cells. Oncology Reports. 2004;
11(2):493-9. doi: 10.3892/ 0r.11.2.493

[22] Ge Y, Zhang Y, Chen Y, Li Q, Chen ], Dong Y, Shi W. Silibinin
causes apoptosis and cell cycle arrest in some human pancreatic
cancer cells. International Journal of Molecular Sciences. 2011;
12(8):4861-71. doi: 10.3390/1jms12084861




