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Effects of sorafenib and epirubicin on the proliferation of breast carcer MCF-7 cell in vitro

and its mechanism

HU Yan, HUANG Yu-xian, CHEN Xiao-hua, LUO Rong-cheng
( Oncology Center ,Nanfang Hospital ,Southern Medical University , Guangzhou 510515, P. R. China)

Abstract; Objective To investigate the effect of sorafenib and epirubicin (EPI) on the proliferation of breast carcer
MCF-7 cells and its probable mechanism. Methods MTT assay was utilized to detect the light absorbance( A) from day 1
to 14 to determine growth kinetics. Giemsa was utilized to detect the cloning efficiency of MCF-7 cells. The ICy, of sorafenib
and EPI was assessed after the MCF-7 cells incubated for 24,48,72 h. The best concentration and time of coadministration
was decided acorrding to the IC,; results. Four different groups were set up, they were control group, sorafenib group, EPI
group , sorafenib + EPI group. The inhibitory effects of sorafenib, EPI and sorafenib + EPI treatment on MCF-7 proliferation in
vitro were assessed by MTT assay after incubated for 72 h. Results The growth curve showed that the growth velocity of
MCF-7 cells was fast at the first 4 days,but slowed down 5 days after,and stayed at a standstill ir: last stage. The cloning ef-
ficiency of MCF-7 cells was 37.2%. The IC,, of Sorafenib at 24,48 ,72 h are (7.85 +0.86),(3.45 +0.16),(2.10 =
0.64 ) pmol/L,the IC;, of EPI at 24 ,48,72 h were ( 6.52 +0.62),(1.61 £0.82),( 1.13 £0. 51 ) wmol/L. Sorafenib
and EPI both significantly inhibited the proliferation of MCF-7 cells at 72 h,showiong a synergistic effect of their actions in
combined use( P <0.05). In the combination group ,the inhibition rate increased as the concentration of administration in-
creased( P <0.05). Conclusion Sorafenib and EPI have synergistic effects in inhibiting the proliferation of MCF-7 cells.

Key words; breast neoplasms, breast cancer; sorafenib; epirubicin; drug therapy

ARER TR RREEMEZ—, BFE
IR ERHAR, RAAFCER—F L ITM
WY, EER TS % RIARIT. Bianchi
&P R, RALEEE 400 mg BEZIRTT B HERL
BEHRRHERRER, RMER N—HRAY
FEFFRIEL Y, X SR AR TE MRS . 2009 4

5~10 A, RATNE T RAuAFE 5RME XX FR

TR MCF-7 40U 78 4R A R, BURE AN T -

1 MRERE

L1 B8 dERR: AFLERE UMk MCF-7 (LLZR
RELBYFBEET, R AT & 10% 4
A9 RPMIL640 35 3R ¥ A , 36 4% X0 250 AE < 390 40 g

37



%) o B RN RIrIESE (iLH 100% DMSO
WM, T -20 CE77, FIRT##%) , DMSO &K B <
0.5% ., FMEE (EPI), RPMI1640( Gibco A F]),
/j\t;:ml?ﬁ,MTl‘ﬁ DMSO,

1.2 #ffgdKiLed B MCF7 gAMLl 1 x
10°/4 7L, R T 96 TUAR, B4 3 N ETL, THFRM
1 ~14 d X MTT th &R 3 MREFLWTOLE
(A A, ARFEI B AR , A (H DR 2 40 B Ak
Kk,

1.3 HEEAEEW 4K BTH MCF7 4
B, B, SR B 300/ FLEOR EHFPF 6 FLAR P, i
3AE, BTFEFEREFE, T 14 d (P BUE LR,
YIETE R FikE , FIE SR, B LA 2 g,
> 50 NMERM TR, REIERE(%) = (R
RS/ BRI x 100%

1.4 ZhYvRERE  SRA MTT 35447 MCF-7 4158
RAAER R BRI EURE B4R 1 x
10*/ml ¥REEHERRT 96 FLEE R4, 100 pl/fL, 83852
BEMAZY, RPAERR 7T MRERE, 45K
20.10.5.2.5.1.25.0.625.0.312 5 p,mol/L;ilﬁJﬁ
A8 MRBEME, 47k 20,10,5.2.5.1. 25,
0.625.0.312 5.0. 156 25 p,mol/L,’E}ﬁZE%i&Jﬁiﬁ
3AEA,EREE 3K, IFERASTHYXBHA, o
A5G FE 24.48.72 h [ EFLINA 20 nl MTT 2%, 4k
SIS 4 b, BILIMA ZFETR 150 pl, BH#H L
FAHRA, F B ShBER{Y 490 nm P K TFHE A {4,
HE 50% UM I BT T A & 2 8 (1C,, ) , B
FEF—HLEHYRE,

1.5 ZYTFREMERNE RAHMIT 3%, By
B K30 MCF-7 400, DA 1 x 10*/ FLIOBRF /P F
96 fLiR, E3E 24 h FTIMAZY ., RAERHEL
$250.01.0.1.0.2.0.4.0.8.1.6.2.0 pmol/1; =y
EXEYFNESHHN 0.01.0.05.0.1.0.2.0.4,
0.8,1.0 wmol/L; LW NA Fxt B RhIES
HOEMEEHA BKAH[(0.01 +0.01).(0.1 +
0.05).(0.2 +0.1).(0.4 +0.2).(0.8 +0.4).
(1.6 +0.8) . (2.0 +1.0) ymol/L], N H B 4
AR, a5 Bl FE 72 b, G I MTT(S mg/
ml)20 m,é&&éﬁi&?ﬁzt h, i A DMSO 150 Ml,}?ﬁ% 10
min , FRFRY (B4 490 nm) JlEFFLE A 1H,1TE
MMM HIR, MHR(%) = (GHBH AH -
A AH)/XTHRA A x100% , IR ¢
FIW RPN BRRANNR, TEAR g
=EAB/( EA + EB - EAEB) &tp EA #1 EB &% %4
HHMEI R EAB ABEASHAMHE R, ¢>1.15 K

R

i ZS BEZ 2010 £E38 50 38 11

PrEVERE,0.85<q=<1.15 #INYERT, ¢ <0.85 Ky
HHER. .
1.6 itk KA SPSS 13.0 Gt ik, &
[E) 40 A R L R PR A B 7 22404, B4 ]
RESHAN A HEB RS TS, ZEL
BRI LSD K, P<O0.05HERFRITER
X

2 #R

2.1 Mgk WA 1, MCF 44 K48
(4 d A ERKBERY, ZERHIBE,10 d 54K
HKBETEH,

1.0 L
.8 MCE-7 4

A
oo oo o
RN

S

5 10 15
n4fa (d)

B1 MCF-7 MKk A
2.2 REEEE FHREEERXRBRER 144G
3 ML AL SERE R 43 51l 102,104,129 A/ FL, B2
RETE AR N 37.2% o
2.3 ZYrkERE R MEMERI MCF-
7 4 1 B 490 4 PR B R [ KB, S ) 1)

JR MCF-7 410 IC, AR 1,
#£1 AEEA MCF-7 Htig) IC, i ( pmol/L,x £5)
Bl (h) R ENBR
24 7.85+0.86 6.52 £0.62
48 3.45:0.16 1.61 +0.82
72 2.10+0.64 1.13 £0.51

2.4 HMUEEEMEIE MCF-7 HREERHIER +
I ERBRAEE, 772 h B K E
M, 58ARNERRERFNERMHLL, KR
BHE., BREHAMFIRN 29% ~57% , RhdEE4d
MEHEH 9% ~26% , KABERAMFIEN 16% ~
32% , WW LA, P <0.05; o , BHdEJe 2 pmol/L
+ REEL pmo/LET2h g ERN1.17, F
AR, R ¢ HA0.93 ~1. 12, KHHMH
IER . BRA MK REEZS Yk B nmasg i, P
<0.05,
3 it

ABRBERFE LR EHEHMEN 7% ~

©10% ,H B SBEH R, L 40 ~60 3 2R

EHBPLERERER. WENFE. ERREBK
LT P8 40 38 P R o A R, A R SR A
Rl 7 F X B A5 T RS BDA T B P
Ras/Raf {55 ¥ T8 2 40 O 38 F A 0 8 A AR



7R BE 24 2010 425 50 B4 11 3

BErPE)HE B, TE ALY Ras {55 MR A M) B-Raf 18 B%
1% Ras/Raf {55 B 5 %G K, E B IR T IR 5
HERAFHZER, Rhdee Ry 0 RN Z K
Hil, WrfEATMEARMMPRELE FNa2E
BR/ I R PR G F 32 (A B E BRI B . H AT S
Raf-1, B A BRI B LR, EERIMERIE
Xt B4 I & VS99E 2248 B-Raf 354k AWl 7E R,
EFEMEE R B AR, RAAERX SR8
AMUBZEERAEMHEIER, L% VEGFR-2,
VEGFR-3 .PDGFR. Flt-3,c-Kit &, M4, RPIER
WHMM AN ED RERFAPAHEXESD (0 Cy-
clinD1 .cdk4 . cdk6 ) ) | {57 3% 5 HA 40 B A BB SE i “ G,
~S” AT R BHAE G, BT BELIST 40 B FR B o JR
BET R W 40 42 K AR 2 A 71, 1B Moreno-Aspitia
U e 47—t e R AR PR BAE I —Fh e 28, B
RE BT 2, AT EC EZ IR WER
PEFLARE B B, BT B B PR R AR R R B g8 D
B EEEE B A DNA R 26, T Fat
2,80 1E mRNA JE i, T #P#] DNA 1 RNA & 5.
WA, KRR AR HE LA MHER. B
KRB S - R RN, S eEaiia)s
FE X 4 TOP2A FHYEFI BRCAL FAMEM BEARETF&
EMERNILT F R EIEENREE TSR
R W RY, RMER KA AEAE
Z B AL EG I3 MS-275 v B8 E ¥ p21.p53 & H
FIFRIE, X 2LARE 40 MCF-7 4 EtE, &
MR ER, RPEAEE X EFER LA 2R MCF-
7T MR EEMEER, BRI BKEE, =&
BAA M RIT RIS EMER, SRAMLER
HBEM, HULH AT 66 B 255 R i S BH s T 40
MU AR R /ER , AT B[R g MCF-
7 AT R AN o

BEE S TRENEIT B R W ABIRA , ¥ brF
X—2H AR IR R 2 BT L B,
2 S o ok PR AR L AR JE AR P 3R (A S S I8AIE B
T XU BT R E T, o i R L AR i A= 4k
SRR H T 2%, BHALENHEE—
Hit,

SELH:

[ 1] Bianchi G, Loibl S, Zamagni C, et al. Phase II multicenter, uncon-
trolled trial of sorafenib in patients with metastatic breast cancer[ J].
Anticancer Drugs,2009,20(7) :616-624.

[2] Miyoshi Y, Kurosumi M, Kurebayashi J, et al. Predictive factors for
anthracycline-based chemotherapy for human breast cancer [ J].
Breast Cancer,2009,36(27) :287-292.

[3] Strumberg D. Preclinical and clinical development of the oral mul-
tikinase inhibitor sorafenib in cancer treatment [ J]. Drugs TAay
(Bare) ,2005 ,41(12) :773-784.

[4] Wilhelm SM, Carter C, Tang L, et al. BAY 43-9006 exhibits broad
spectrum oral antitumor activity and targets the RAF/MEK/ERK
pathway and receptor tyrosine kinases involved in tumor progression
and angiogenesis{ J]. Cancer Res,2004,64(19) :7099-7109.

[5] Jane EP,Premkumar DR, Pollack IF. Coadministration of Sorafenib
with rottlerin potently inhibits cell proliferation and migration in hu-
man malignant golioma cells[ J]. J Pharmacol Exp Ther,2006,319
(3) :1070-1080.

[6] Liu L,Cao Y, Chen C,et al. Sorafenib blocks the RAF/MEK/ERK
pathway, inhibits tumor angiogenesis, and induces tumor cell apop-
topsis in hepatocellular carcinoma mAel PLC/PRF/5( J]. Cancer
Res,2006,66(24) :11851-11858.

[7] Moreno-Aspitia A, Morton RF, Hillman DW et al. Phase II wial of
sorafenib in patients with metastatic breast cancer previously exposed
to anthracyclines or taxanes: North Central Cancer Treatment Group
and MayoClinic Trial N0336[J]. J Clin Oncol,2009,27 (1) :11-
15.

[8] ZRig, £~ X AEMR. MS-275 5 R K& FAXTFLARE MCF-7 41
HURIHIL ). R E SRR 2007,22(31) 144664468,

(W H $:2009-12-28)

- %‘\\% L]

i

a7 SRR 7k

#: GB/T7714-2005( X )6 A # Xk F FAX) K AMF % BREF RBELEXF R RN AE WA AH
BAAKFRF TR, SEXKRPOEE1~3 2035 H 3 EUALRFNI L, 60", F RA0EZ
M LT S LARRMEE , A(Index Medicus) ¥ 894X A4 ; ¥ LRI A& 8, #TMA B I Lk
ERBAFR, wEF (M) BALFIEF, FL5E IR AFFIRER, HELHARBTLE TRR

X, RARE A F 5] RBA (R TR 307 ) #E5) T XK,
39



