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Inhibitory Effects of Cisplatin Combined with Sorafenib on Triple — Negative Breast Cancer Cells in Vitro YAO Shu -
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[ Abstract] Objective To explore the inhibitory effects of cisplatin (DDP) combined with Sorafenib on triple - nega-

tive breast cancer cells (TNBC) in vitro and to discuss the possible mechanisms. Methods Sorafenib and cisplatin were used in
single agent or in combination against TNBC cell lines MDA — MB -231, MDA — MB -468 and CAL - 51 in vitro. The inhibitory
effects of cisplatin and/or Sorafenib on proliferation of these three cell lines were determined by MTT assay 48h after the applica-
tion of the drugs on cell lines. Western blot was used to detect the expression level of key proteins in MAPK pathway. Results
The results of MTT showed that Sorafenib or DDP alone had certain inhibitory effects on these three cell lines proliferation in
vitro. MDA ~ MB - 468 and CAL - S1TNBC cell lines were more sensitive to DDP. Based on the median — effect principle, Sor-
afenib combined with DDP showed a synergistic i.nhibitory effect on the three cell lines proliferation. The molecular mechanism of
synergistic inhibitory effect by DDP combined with Sorafenib on each cell line was through affecting key proteins of MAPK path-
way. Western blot analysis indicated that p — ERK protein expression levels were decreased, but p — JNK protein expression levels
were elevated with different degrees in three cell lines. Conclusion . Combined application of cisplatin and Sorafenib may syner-
gistically inhibit the proliferation of TNBC cell lines.
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HIRAALIAIFIs . BIR TNBC $k= 9430047 Fifi HER2 74
PRI, RS FRAZGYEAJTERAINGITH
20, BRTHZERAIER N TNBC itk sMEERBIRAR
£, BT TRREZWE4NS (DDP) {kSMEYT TNBC
8, HADIST M DDP B4 K hdk R %F TNBC 48 M a3
HER, HRIGIT TNBC KB BB,

1 #ES5HE

1.1 A% %A ATLEE B 4 Hitk MDA - MB - 231, MDA -
MB - 468, CAL-51 FALREMRAF. BHERES 109 H
A4 M) DMEM $E3a8th, B8k KIMRHTLR,
bR (EEFEAR) BFRT_WETR (DMSO) H#HH
WeEEN 10 mM BITEH, BRI T -20 CHKEEH, M
Fi DMEM 5% EMBE HARKE, HABM K DMSO ki
<0.5% ., DDP M B I K5 & #1265, DMEM B (1 GIBCO 2
#, MTT [ H Sigma A 7], Anti - ERK1/2, Anti - p - ERK1/
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2, Anti - - Actin, Anti -JNK, Anti - p - JNK 4 B Santa Cruz
Biotechnology 7 &), Anti ~ Rabbit & Anti — Mouse 4 f Promega
AT,
1.2 FERAH TRARSISAXRA. RhIECHRZH,
DDP #2541 . DDP BX & RPrAE/B . Al 4 it 388 7 910 bl 2 of
DDP HZGHIEAHHN 5. 10, 50, 100 M, BhER AR E
SH1H1, 2,5, 10 M, DDPERGRMIECHAYRER4 +
2, 8+4, 10+5, 12+6, 14 +7 M, il MAPK R CRBER
B, FAPRMIERHERFS M, DDPFHEHHR 10 M,
1.3 MITE:EWamEKisHi3E MDA ~ MB -231, MDA -
MB -468, CAL -51 4AfR$E e 96 FLIFFAR+, B &R
5 000488, %3 M¥ATFl. 324 h EMAAY . MAKRHE
&M DDP, B (M) RPdERYSEIEFF48 h, HEIEFRE,
AR E DMEM ¥ 3 2B H 89 0.5 g/ml MTT 100 pl, 2k
ZEIEE4 h, FIEFRE, R/SHA DMSO 200 pl, K 20 min,
KOS, SRR EREE (0D) H, HEHAMK
WREIMHER, MEERERKIIHE =1 - (ZAYLEETY
AB-ZAMBHAME) 7/ (ARXBATY AE (X
B -FEMBEAME) x100%, LREH 3 K. RAS4H
MEIRGE, KEYEMF CaleuSyn HE AR ZYIEA 48 h 1
LB E (1Cs,) . BZHHE AR 1C,, MAE 1L LA B R Rk B
RIBZE S ER TS MM T R Z % (combination index,
CD), CI>1 RFEHiER, Cl=1 NMMEM, Cl<1 HirEE
A, HCEg/h, RREGYhERU R,
1.4 Western blot 4347 Anti - ERK1/2, Anti - p - ERK1/2,
Anti - B — Actin, Anti —JNK, Anti —-p-INK FEHFEE BukEk
RERGFHMAMR, FEBRBEEXT 60% ~70% , 450 miEsk
3, 10 WM DDP, 5 uM ZH4E/2, DA 10 uM DDP BE4 S uM
EhAeR/EM 48 h, WHEEFE, SIRAKTHEH, 3 000
t/min BL.0> 5 min, WEMART Ep B, MABZREARSR
W, B20 min, BLER -70 CH A, ¥ 5% H Bradford
wER, SLEH S0 pg BEAT 12% FEER M 5% B K
SDS - PAGE $tfeeaik; EAKBEPVDF i, ERT 5% 49
A1 h, —Hi (Anti - ERK1/2, Anti — p - ERK1/2, Anti - B
- Actin, Anti - JNK, Anti -p-JNK, #%1:1000 #%) 4 Cif
7, Z¥0 (Anti - Rabbit }% Anti - Mouse, 3 1:2 000 BR) =
BRTEE LR B, B, €.
1.5 it RA SPSS 16. 0 Giit# k4T 4 it 447,
R (7 +s) FoR, FAMCERBIFESH, 4E
MR RA e R, LU P<0.05 RERERITEENL,
2 HBR
2.1 AFEFEr DDP, EHiIERH DDP B A& RHAERIT &4
MBRAERMEIELE  MTT 580K R 7 & i DDP % MDA -
MB -231, MDA — MB — 468. CAL - 51 40 Jfd Bk 4 K 0 ] % 1
B, ZEHAEGRITEE N (P <0.05), DDP %4 40 ¥ R K
e SR BRI, B BRI n, FOX 48 M i 3
ERZER, ARMNHLEERYAELTFEN (P<
0.05), F—WEHDIERTFTSABEBEKMFIRLE, 28
BWAFEITEEL (P<0.05, BE1L),

AR EHIE S MDA - MB - 231, MDA - MB - 468,
CAL -51 #fIdRAEKMBIEILE, ERWEFRITFEEX (P<

+ 2043 -

0.05), RirdeRxtF AT AMFEAS R RRHE, M
FIEHN, HXTRMM A MEIE R BRI, SEIBIRE B
ERWEGIH¥ENX (P<0.05), MDA - MB -231, MDA -
MB - 468, CAL -51 4iffitkERAIER 1 M 110 M HEK
MR, ERHOTHITEEL (P>0.05); FE2MFSM
R R MRIELE, ERYEETFEEL (P<0.05, L&
2),

%£1 FFEAE DDP X & gMMAEKMBELE (7 +5,%)
Table 1 Inhibitory effects of DDP of different concentrations on proliferation

of breast cancer cell lines

MDA-MB MDA-MB  CAL
?&ME) L SR Y - 468 sy FE P

5 3 19.9+8.7 56.1+5.5 38.6x5.5 21.578 0.002
10 3 34.8+6.9 82.2+2.6 48.21+9.0 44.536 0.000
50 3 54.8+8.9 90.3+3.8 73.5+9.3 15.850 0.004
100 3 74.6 0.8 92.3+3.7 86.3+1.8 40.661 0.000
FlE 35.298 50. 804 29. 002
P 0. 000 0. 000 0. 000

F2 ARARNBRAFENESHREERKMBRLE (T £5,%)
Table 2 Inhibitory effects of Sorafenib of different concentrations on prolif-

eration of breast cancer cell lines

G o MOASNE MDA ca-si ri pim
1 3  65:1.2 51z 18 74228 0.935 0.443
2 3 159:1.0 13.7: 0.7 22.1£3.0 16.155 0.004
5 3 221453 4463 4.3 38.4+4.5 18.273 0.003
10 3 711421 77.8+14.9 82.5:1.8 1.287 0.343
FiE 287.493  53.376  316.906

P g 0.000 0. 000 0.000

KEFE DDP Bt & & BrdE /B Xf MDA — MB -231, MDA -
MB -468, CAL -51 ZifitkAKIPHELLE, ERNEGHIT¥
B (P=0.000), DDP BXA RhrdE foxd & 40 o 38 7 f9 30 il 4
FISRBRENE, RN, ot m e s Az i
Wik, AEIWNHILEERHERITFEN (P=0.000), 7%EFH
—REAYIER T SARERE MBS, ERUFLHH¥
BX (P<0.05, E3),
2.2 AR EF DDP FERIE R R R FLARE Ak CI
RBAYIHFEE P 5RE, A CaleuSyn A B K
Z¥1EA 48 h ARIFAIE S DDP AIRPHEEA CIEY <1 (W
£4),
2.3 R4 MAPK B HEAMNEXER £ DDP 54 M
48 h R B 4 ERK, p - ERK| INK Mk Axf A
TR BARR; RPHECHRAELS DDP 43 48 h & 4
p-ERK WA B2 23MEH]; DDP HZi4t3 48 h J§ MDA -
MB - 231 I MDA - MB - 468 4HjifY p - INK 355845 (354 18
HEBAE, Hp-INK BARIMERIECHGMEKE DDP 4
HEFREE, HRGHANRSEVR A THAREA, REL
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JEJe Zyekik-& DDP 4b 3 48 h 5 CAL - 51 4B/ p - INK &
WP B, ERNER SRS DDP ALHF p - INK i)
REBAUBAR (RE1),

%3 RREFIE DDP BeA R Bk e o & 4 vk & Kol % B2
(% £5,%)
Table 3 Inhibitory effects of DDP combined with Sorafenib of different con-

centrations on proliferation of breast cancer cell lines

W) g MPAMB MDAZME ¢ 51 @ P

4+2 3 13.3:1.8 63.3x1.1 63.3+2.3 789.075 0.000
8+4 3 35.0+0.5 73.5:1.9 77.40.9 973.047 0.000
1045 3 47.2:1.6 79.0:1.5 84.7+0.9 643.047 0.000
12+6 3 57.2:1.6 81.1+0.4 87.4:1.8 368.377 0.000
14+7 3 61.3:1.9 87.8:3.2 93.3+1.1 178.638 0.000
F1{8 458.280  73.351  172.469

P 0. 000 0. 000 0. 000

F4 TEFEK DDP FRhrE 2 xd 7 R 3L A8 41 Mubk &b Cl
Table 4 Combination index (CI) of different concentrations of DDP and

Sorafenib on four kinds of breast cancer cell lines

pop(m) ~ FILER  MDA-MB  MDAZMB caL-si
2 2 0.9%0 0. 806 0.841
8 4 0.983 0.950 0.987
10 5 0.936 0.843 0.851
12 6 0.908 0.875 0.856
14 7 -0.970 0.578 0. 585
MDA-MB-231 MDA-MB-468 CAL-51
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Figure 1 Effect on MAPK signaling pathway proteins 48 h after application
of Sorafenib or/and cisplatin on MDA - MB -231, MDA - MB
—-468 and CAL -51 cells
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3. PDGFR -, FLT3 ¥ WM HENH" . EEMHMBEENF
B RRREY . ERERES (i ETR B RBR
PIRB B R T ¥, DDP B —FME RS Ba%ik
&%), BRCAL MiSPEFL IR 41K WA LR, AR E
WHAT T RBAERAHR (M) BKA DDP {hsMEYF TNBC @
BF5E. MTT 455£3% 4] DDP SR A dE e 51255% 3 & TNBC 41l
PRI ERSME R MEIER, B3P SR E 25 Y070 81 hn i 18
, BANBMMRBER, XA AR LR
i R A 400 450 PR s B 24 4 700 8 L B e 7 AR K R AR
XX TR RASNEESDNE, BAOSIEREFREENRE
Mo EHt, FBFIRMIT SR LR T EWTX— BRI H
R AEREE, B4 RIZHEE T 58 47 64 i 3 40 o 446 72 400 41 45
Rl SHZ5MH, BREAGH—SRETIFR, MARSEL
HHAGHER, ENTHERSHWNEREN, BEwZE,

£ 10 £4EX} DDP 5 MAPK {5 22 RHHI AN, MAPK
A%t DDP R M EEE TR T, INK E4L T LA 38 40
% DDP i@UR4E, MiE: DDP W GHE" ", ABKHRMEK
¥ MDA - MB - 231 41l DDP #2540 p - INK a3 xt g4 85
BFE, T ERK, p - ERK 1 NK (R A8 % A X B4
ik 3 Fhanfu DDP B2 4038 48 h 5 ERK, p ~ERK, JNK I
p - INK #3385 B LM B A8 fk, DDP #25%t MDA -
MB -468 FiI CAL - 51 £0 #4401 /i A 7T R 238 12 B ) ERK
INK BRI, RSP AR, DDP EhFEHEIEER
firde e xt INK smmiik, Xk DDP SEbh )38 58 & hidk B xt
INK 5B H080%, MNifidE—$ %S M1, MDA - MB - 468 4§
MBS 254 p - ERK AR TR PIEB 82541, 38 DDP
BEUHEIM A ERK fBERRML, 0% ERK EBRAGTEYE, MTTHMHI
B AHETE . {E R TRt 48 M A B A 4 R B R B DDP Bk
& &PIERXT ERK & BEH th R FIER

Liu " BF 5 & B, RPIEJE @ of 1 40 A BT 5 40 B Bk
HepG2 1) RAF/ERK & %, {#i MEK 1 ERK A8 8 {L/KFE T
R, T8 CyclinDl, i ¥RMAMAREE ST “Cl ~S” #FY
A, BRAEEREEERT, Wei £V HRERRNIERE
A4EA R K Serek s E 14 p - ERK # Bel -2 fRK, #
B p —JINK. c-Jun #1 FALS §935%, {ReEBEME A AT,
ABREARR R MBS DDP A B A Mk, HEER
3| p - ERK W8 (Xt AR DDP RZGH B, p-
INK gyF35B B 8. H7E MDA - MB - 468 41 fIA9BX & %S
HEH, p-ERK WEXHABKT R RALGH, FETGE
BRBEE B 25x ERK 38 R i 40 %186 71 K3R, 8 p - ERK B4
BRAL, Wi DDP thiRRBIERMWE ERK MR EEALEE
B, TREMRRRIE RGN BRESRE _EhRER. B
i, ERK fEREIMHI K INK 8B BIE BB A B S 34
Bl

EPRWENAETE R EZ I DDP B4 RBH kR EAIINE
BhElIMH A TNBC 4RREAR AR, S04 MBS THH, X
B R AR R R T BB RE
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100,
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gt F&ESL (P>0.05), 10 U/L 3b4% Mk & 45 A MCF -7 # MDA - MB 231 #4624 h s B 0 T4, Ekl/2 o
Akt BB EREENBA LR A FEL (P>0.05), &it H45m S &35 MCF -7 f» MDA - MB -231 @ e
WHAERAFRAR, Ekl/2 o Akt 9L E LA A S,
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