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Abstract Objective: This study aimed to investigate the inhibitory effects of paclitaxel and cisplatin against the triple-negative
breast cancer cell line HCC1937 in vitro, and to explore the underlying mechanisms in relation to the MAPK signaling pathway. Meth-
ods: A Cell Counting Kit-8 assay was used to detect the 50% inhibitory concentration (ICs,) of paclitaxel and cisplatin on HCC1937 and
MCF-7 cells. Flow cytometry and Western blot analysis were used to determine the cell cycle distribution and MAPK signaling path-
way protein expression after incubating the HCC1937cells with paclitaxel or cisplatin for 48 h. Results: The HCC1937 cells were sig-
nificantly more sensitive to cisplatin (ICs, = 6-9 pg/ml) than MCF-7 cells (ICs, = 18-20 pg/ml) (P < 0.01), whereas the HCC1937 cells
were less sensitive to paclitaxel (ICs, = 3-4.6 pg/ml) than the MCF-7 cells (ICs, = 0.12-0.3 pg/ml) (P < 0.01). Paclitaxel caused the
MCEF-7 cells to arrest at the G»/M phase in a concentration-dependent manner, whereas cisplatin acted by arresting cells at the Go/G;
phase. P-JNK and P-P38 protein expression significantly increased after the cells were treated with the two drugs for 48 h compared
with the control group. However, P-ERK protein expression in the cisplatin group was significantly lower than in the control group for
the HCC1937cells. Conclusion: HCC1937 cells have higher chemosensitivity to cisplatin than to paclitaxel. Paclitaxel and cisplatin can
both activate the JNK/SAPK and P38 signaling pathways in HCC1937 cells, whereas different cisplatin concentrations can inhibit the
activation of the ERK signaling pathway.
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DA M R i (1Y TP b3 s ot U G i o2 s A D)
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DT A TIRTT  (HRCRAME, Ja i i & Fm b % 7%
R o 22 R RN A ER U (Mitogen—activated
protein kinases, MAPKs) &40 0 N B E 1) 5 557 5%
T, TF A B 1 2 A0 R s 1) A e vk T 2
YEH , 45 4 A~ W 51 : ERK P38 \JNK . ERK5'' . 32k
R, MAPK 5 ZL Bt 987 % A= L] 26 YT AR G, D ff
MAPK 3 B 75 It R b AT — AW T 1Y 4y F iR 97
H, HCC1937 AFLI 40 A2 BRCAT BER B R 1Y —
I3 2L s At D, R) O AR S 6 38 o AE AR AP TR R 2
st LB T 32 20 R R I 700 1) 2L B s 200 R 3 R 70 v
B BRSNS MAPK @ % 2 [ A 2R

1 MRl5AE%E

1.1 #E

111 RFIAALES  HCC1937 41 iy . MCF-7 4 o 1t
R 2R BE L v 40 B AR AT O, SRS B R SR
U AR i) 254 BR 23 71 (30 mg/SmL) , MU E 5
(10 mg) W [ 1195 5% £% 25 v B 0 45 FR 2 =] 5 RPMI
1640, = DMEM £ 552 %% . FBS ¥ F GBICO /A A ,
CCK8 I & UL RH A A AR AR NS
4 [ Millipore /A ] ; #a T P-ERK1/2 . ERK1/2 . P-JNK/
SAPK ., JNK/SAPK . P-p38 4 Cell Signaling 23 F] 7= it 5
Western blot {3 #§ 525 [ Bio—Bad 2 5] il 3% , ECL &%
50~ Millipore N

.12 4000 K 535053 HCC1937 4 ffl . MCF-7 4]
Jii 3 91 45 F & 10% FBS £ RPMI medium 1640 5% 55
% , 10%FBS 1) 5 8 DMEM 15 759 , 37 °C 5% CO, {11 il
TR P P L B R A AR ARG 3% o A AR K X 8
LU lipINE2TS

1.2 SRk

1.2.1 CCK8¥: A 25 AZ e T4A X HCC1937 4f
M MCF-7 4iffdsEtE 14 HCC1937 41 MCF-7 4f
J1 5353 FH 0.25% 1 JER I A4 f5 42 R AL 5x10° 4T 1x
10"/ 41 L 32 T 21 96 fL AR , 7 37°C 5% CO, B 15 F 46
HEE SR 24 by 2) RR AN NG BE JS L #2.0.,0.01.0.1.1., 10,
50,100 wg/mL ¥R 1 A2, MiEH 100 L A S 5%
FL, AR SR AR 3L, B 3 X REFL I 48
h J5 1 450 nm 4 OD A .

122 SEER4YAH SCI Ay R SR A A A4, 2
Ji A= K = REEOW L 4091120 0.,0.625.1.25.2.5.5 pg/mL
B2V EF HCC1937 411, L 0.2 .4 .6 .8 pg/mL ¥
JFAAAE FH HCC1937 400 48 T J YT LA 4 ffa J& 301
Western blot,,

123 MR IE 2 mLELOE R 1107

A, AR FEER /K 1 mL LA 1 200 rpm 250> 5 min, &
3 /1100 WL 0.9%NaCl, IR %), LA 1 mL 70%7# H
B2 54 °C, TRALTIE YL i 4 62,30 min, T X4 ARG
24 e R 1
1.3 Western blot 45 [ EJ ik

WKCHR A0 5 AT 22 0 °C 9 224 it T 22 it A e
30 min Ji7 ,4 °C 12 000 r/min £5.0> 5 min, 15 . %
Ih 7 W I 2 PR S N 1xSDS L FE 22 v
100 CE W 5 min, FFKGENNFE 100 g &, 10%SDS
SR TN A T P 8 S P K FEL TR ™ ) e A% 2 T IR 4 4
b B (5 5%BSA) B 2 h, in—4i ks Bk
(1:1000) ,4 CHEF K . TBST VLK 5 minx3 ¥, B
AR O — P E Z 1 FER 1.5 h(1:2 000)
TBST ¥ S minx3 YK, ECL 0.2 ~ 5 min, JEH .
1.4 G

fd1 FH SPSS 13.0 G it 2281, B 25 - DL wes &
NIRRT 2255 B (ANOVA) , 4 (8] HL SR
LSD %, P<0.05 F/n 25 A geit2e i .
2 #R
2.1 R AR MCF-7 HCC1937 40 A4 1

SRS GTECUGT T o 4 L 2 A 0 kLR R il £
FH B 245 49 e J3E 348 Jon T 328 94 448 5, 2 7R O 1
HCC1937 41 (1Cs 6 ~ 9 pg/mL) XiF A AU 75 T
MCF-7 4 1 (ICso 18 ~ 20 pg/mL) . 1fif HCC1937 4 Jifd
(ICso 3 ~ 4.6 pg/mL) X 58 2 Bt (1% S50 ) ] g2 A1 T
MCF-7 201 (ICs 0.12 ~ 0.3 wg/mL) . # M = FHPEFL
JifgEs 40 L HCC 1937 X s 25 25 W Ay U AN an
FECDNA 5 73 (125 24, 1T ER A 9 MCF-7 4 it
XA YRR T2 (P<0.05, %6 1) o

T OKAZER A XS A 7R 48 B MCF—7 . HCC1937 4B A 1 Cs
FFEE as
Table 1 Comparison of the 1Cs values of paclitaxel and cisplatin on

HCC1937 and MCF-7 cells

1Cso( . g/mL) MCF-7 HCC1937
A 0.21 +0.05* 3.69 = 0.49
JligeE| 19.26 £ 1.11* 7.62 £0.97

=R AR MCF—7 4014 1Cs 5 HCC1937 4H A LL 4% , P<0.01

2.2 A AR ARSI A4t ] A A 45 2R

TSI B A0 S0% 3 il e B2 11, Bt 24 e P
AT, Go ~ G .S HHA MBI D , G, ~ M 240 g B i
2, BN -V e AR HCC1937 BH W 7F
Go/G 11, Btk B34 in L S BT T8 i, Go/M B 4, 240
¥ ) 400 %) A 5 2 R R 2 T R R A DG M (32 2,
3).
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Table 2 Cell cycle distribution after HCC1937 cells were treated with

different paclitaxel concentrations

AU (p g/mlL) Go/G ] S G/M ]
0 3726+ 1.71 4791+0.15 1483155
0.625 35.08£2.07 22.07+ 1.07% 42.87 = 1.01**
1.25 20.13 £0.9%* 28.28 + 1.09* 51.58 + 1.02**
2.5 8.55+0.46%" 17.21 +0.56%  74.14 + 1.01%*
5 6.42 +0.66% 1920+ 1.12* 7433 + 1.78*

SNZELL SAMZGLH AL, P<0.05 5% 541k B2 20 7] F 4%, P<0.05

#3  EREBYIGSATHCC1937 40 At fE) A 84 82 i

Table 3 Cell cycle distribution after HCC1937 cells were treated with

different cisplatin concentrations

i (o g/mL) Go/G. SHi G/M
0 3726 +1.71 4791 +£0.15 14.83 £ 1.55
2 45.5+0.75%  4845+0.29 6.01 +0.82%*
4 44.3 +0.5% 51.47 +0.63 421 +0.19*
6 38.3+0.52 56.26 +0.27% 543 +0.77*
8 41.37+0.20  54.01 £0.13*  4.62 +0.30*

INZGLH 5 AN 2540 e, P<0.05

2.3 EFZEEXT HCC1937 41 il MAPK 3l % 25 (1) 52 1)

SAZEENE 20 A 48h J , JIN242H P-JNK 1 P-P38
H RN B0 BRZBG N, £V i 2H P-JNK/SAPK K3k
JoM i 255 ,2.5.5 we/mL P 4] P-P38 1 4 £ iAW
0.625.1.25 pg/mL PZH i 38N, £V E4H P-ERK
ERK . JNK/SAPK % [ 3 iA 50t B 41 To ] i 22 5 (&
1.

0 1 2 3 4
P—ERK‘ --m
ERK ‘- v~ ‘- ey

P-JNK/SAPK _

R

P-P38| =

= —— f”—

0.1.2.3. 453 HIFRHEEMR 4 0.0.625.1.25.2.5.5 pg/mL

B AN 3 42 B HC.C1937 4T 48 h J MAPK 3 % 7 1 %%
BN Al

Figure 1 MAPK pathway protein expression after HCC1937cells were

treated with paclitaxel for 48 h

2.4 WAEAXT HCC1937 4 g MA PK i i 8 1 1 5% 1
JNZEH P-JNK FE FAZGA B IRZAYE N, 2.5 .5 pg/mL
P4 P-JNK/SAPK £ [ #1494 0.625 .1.25 pg/mL 4L

SR, REITEAM RGN P-P38 45 [ 2 s B, i

P-ERK S HZFGAB ALK, £1RIE2H P-ERK ERK
JNK/SAPK 2 F A B0 FEZH Jo Bl B 22 5% (K1 2) o

P-ERK

ERK

P-JNK/SAPK

!

- ——
INK/SAPK [— i s

P-P38 e M
i1 (- -

0.1.2.3 4535 AR R 0.2.4.6.8 pe/mL

2 R[] BE AR I HCC1937 41 i 48 h i MAPK 18 % 45 11335
A

Figure 2 MAPK pathway protein expression after HCC1937 cells were

treated with cisplatin for 48 h
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ARSI EAZEEN ] A AZLUI A HCC1937
HA5H  AEHAIHIVE 142 ER FHMER) MCF-7 40 i 25 R,
TZZM I R 2 T MCF-7 411, BRCA1
FIBRCA2 [R 3 L A , 35 98 B 2 LR 119
KRR HE i, BRCA1 T Z IR R e Fr 5L R4 RS E
P, B T LUBA BEFE 2% DNA 310315 B, [R5 DNA
JRFMEREAER" . e —F R 2, 5
AP DNA &5 ABRIEVE T, T 51 DNA &2 i BEhs .
PRI BRCA T BE PR SR 0 LB 20 R ) e
T, S5 Tassone S5 B 45 R —k, HA M
HCC1937 4 f Xt Bl 55 2 S A0 254 A U PE IR BRI T
MCF-7 21 Jf RN R AP AN U A9 MDA-MB-231 4]
Mo BT R BRCAT AHICHEZLARIE X W) Reke fhH] |
B AE T 5 LB (] SZ IR 25 M RO H T IR A 3%
L0515 DAN SUHEWT 2L (14 25 i I AURR (B XA 22
Gy LIRS AN EAZ IS KA 2457
P I S P06 BRCAT JEPR AT RSk in 4 it 4125 24
VIR T BB S UM IR T FLBERTRY T I — R 2L
FEB.

AR HCC1937 20 Ji %o 45 42 B 1) SO AN iR, 24
JitL FE A AR AT S B N S B o Go ~ G S B AN
Bk B B4 AN W00 L Gy ~ M4BT &2, x5
SN2 BEAE Ay HAth i 40 B 0 2R A5 ML JC W S AN ]
S50 23 ST T /M W B BB T A
HCC1937 4 f5 , A AL BT TE Go/G D, Bifi 5 Tk 5 1) 14
T, S WA BT, Go/M B4, 40 ) 0 1 el s 5 2
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Yy B Z [ A R IRAH DG . BRCAT RERS AT S .G,

F1GoM K AT PR UE & A2 T DNA #5145 1 A A &

A RS S DNA #5107, il PS3 Rk 12155

Tt COK P R (R 3005 , 37 CDK K35 , 4k i fiff 40 g

FHIET7E Go/M Hi . %40 8 v AT 2 BRCAT JE R ik 5

FAZRAFAE S S, L [RIVE FH AN 530, [R5 BRCAT 3

PRI Bt b b 2 0 R BE L T R A G

AHFSE K B, ARSI R34 A5 HCC1937 41

Jifd P—~JNK/SAPK 1 P-P38 £ 4 &35 I 35 14 i, 41 Fifi

W BE SN AT LA ] P-ERK & 1351k . MAPK 38 %

2 20 X G4 52 17 o R A PR ER R e & AL

il B RS ANTE AE o TR AT {96 240 B 2 R A4 PN 7 A

P4 (ROS) , B4T% INK 5 P38MAPK & AL 1V 34384 it ik

PR 40 M JR T, BLTE ERK A5 53R 42 T REF) T 21 o

AAEY o VA 2% 12 T 4 A B BT SAPK/INK, JNK i

AR S5 ST LA 56 200 ARG U F) SRR | AR I )

fiif 25461, A 2 WIS 5 SAPK/INK 3 7 n]

RE R IR A RRAE T T A S R

I TR T MAPK 3 728 6] A2 76 AH BLAE T, DA 5% e 240

LS AR AR T B SR A B R A 1 FH A T 46

i E SRS AT AT IS INK T8 B, INK 350 BE (£

IR AN (62K C I T Bax BERRTL A 2 34035 , i8]

5 Bel-2. Bel—xL Mel-1 B B2 b4l 22 <35 , M i i

WRT-R A" AN, ZBATEFLIRE AT BRCAT &

PR Bt 2 SRR 5 383K c—mye FL p53 9 K AE 2878 BRI

B B2 PE R AZ R A I B T 1 i

I 40 Jf 958 36 IR c—myce B9 2638 AT LIAR 4 Hu A il MCF-7

iR A K, %N 25 T hTERT mRNA B3R5

VIR, DT ARG e 200 B ) b TG 2 o P e R

SR VRS S AN T ToRR T 5 MAPK Gl A ¢

A, 595 A1 M A7 1A 1 3 A I BRCA T JE R 9 e 2k o ]

AEA K. (HIEPIZHETE S BRCAT IR BIC A = AT

FUARIE AN A T AR P 5 MAPK 38 S EE 4L A AR

I, DR G R AR 1238 1% T g ol — PR 2L g 1

AN PR AT i) U A 7
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