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Effect of nimesulide on proliferation and apoptosis of triple-negative breast cancer stem cells in vitro

LI Hong-tao
(Department cf Breast and Thyroid Surgery,the People's Hospital ¢f Jiaozuo, Jiaozuo 454002, Henan Province, China)
Abstract:

Objective To determine the effect of selective cyclooxygenase-2 (COX-2) inhibitor nimesulide on the prolif-

eration and apoptosis of triple-negative breast cancer (TNBC) stem cells and the probable mechanism. Methods Human breast
cancer cell line MDA-MB-231 was exposed to nimesulide in different concentrations. Each concentration group was exposed for
24,48 and 72 h. Methyl thiazolyl tetrazolium assay was performed to detect proliferation inhibition efficiency. The cell apoptosis
and cell cycles were analyzed by flow eytometry. Morphological changes of the cells were observed under electron microscopy.
Western blot analysis was used to test Cox/Bax/Bel-2 protein expression. Results The growth of TNBC stem cells was inhibi-
ted apparently by nimesulide in time and dose dependent manners. Nimesulide treatment arrested the riple-negative breast
cancer stem cells at G,/ G, phase,reduced the proportion of S and G,/M phase sinificantly, and induced apparent apoptosis.
Cells exhibited some morphological features of apoptosis, including cell shrinkage, nuclear condensation, DNA fragmentation,
and the formation of apoptosis bodies. The result of Western blot assay revealed Cox-2 protein and Bel-2 protein level decreased
by nimesulide in a concentration-dependent manner, but Bax protein level increased. Conclusion Nimesulide can inhibit pro-
liferation of TNBC stem cells and induce apoptosis of TNBC stem cells, in which Bel-2, Bax and COX-2 may play roles.
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L IE FLIRE (triple-negative breast cancer, TN-
BC) J&: 15 M % 321K (estrogen receptor, ER) ¥ &
24k (progesterone receptor, PR) FI A % iz 2L K K 1
324k 2 (human epidermal growth factor receptor 2,
HER-2) 3 W1 1 i — P Bk 2K AU 5L A W . TNBC
2y oy A LB 0 15% , o TR I TS 05 & I R
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1.1.2  FEZiXF  RPMI640 1 57 3, 8E W 5
(methyl thiazolyl tetrazolium, MTT) i 7 £ Mg T It 57
TGARK YR WA H . EREH COX-2 4
e 5 & A & 9% B & A | s CE S
0907063) o A1 9 -4 M (Annexin V-FITC apopto-
sis detection kit, Annexin V-FITC) i & T b 17 52
FAEY TRAA, BHTA Bel-2.COX2 M Bax 5
WP A T DU s A TR R A .

1.2 FH&

1.2.1 #HEEEEF A FLIF 4008 Fk MDA-MB-231
R T B AR 4 B 10% fifi 4 M0 RPMI1640 $5 77 5
L BT 37 C AR B 5% CO, KRR N B IR, B
FER T70% ~80% Rl & i,2.5 g« L' BEHE F1EE AL
F AR, 4R IE 4 1 AN IR JE

1.2.2 HPRIEZEHD S B9 g Ab T X A A KO
] MDA-MB-231 40 i $ B T 40 Jiig B 3=t b o 40
A R (15,3060 A 120 pmol * L") JE 3 &F
HL IR (X HE (P4 o R 3F 24.48 RI 72 h
JE L, FEALIIAN 5 g« L7 MTT, M 4 h 5, B 7F B3
W N BRI, R 5, i AR DL LI R .
RIS 938 4 WU A3 570 nm 9% K A I % AL S B
(optical density, OD) ff, SR TP, 4% T % & 20
TS RIS E Z = (1 - SEI A oD {H/ X H
20 0D {A) x100% o LL25Hik [ | i 8]y 5 AR A, 41
I Ny PNAA B, 22 A0 A A it 2% .

1.2.3 EEFEWE  HSE N 50 % e 58
5 MDA-MB-231 4L 1=.

1.2.4 HMmBEHSHEATEN WEASIKRE
JE AP FIAL B 48 h ) MDA-MB-231 41T, ¥ Fi 1B o
IR T A0 5, VR B A AL i vk BE Ol (0.5 ~ 1.0 x
10° L7', B 1 mL 40 A & ¥, 800 r + min~' B 0
8 min, 5 F 7, DN 18§ B8 #h 2% ph ¥ (phosphate-buff-
ered saline, PBS) $E¥% 3 UG , AT 15410 i B, — 6
4y AR 50 70% () 417 4 C I8 %E 12 h, B4k N e
(propidium idodide, PD) 4% ¥ 4% €& 30 min, b 7240
P ASCAS: W00 400 i JE W, S H Multieyele A5 5 48 1 %
PR MR 5 — A 4% Annexin/ 7 B U BR 9% e
# (fluorescein isothiocyanate, FITC) A PI i #) 1 4%
PEITVE M IR I ON 45 & 22 PP . Annexin/FITC A& Pl
4 °C # ok 30 min J5, B AT RO A0 Al 4R I

CELLQues AR TH AN ML T2, B AL 3 Ik, HUILF
BIME.

1.2.5 Cox-2.Bax 1 Bel-2 EEREEN sk
A IR B JE AP AIAE M 48 h ) MDA-MB-231 41
ML, FH T4 1) PBS 8 2 Ik, 71 B N4l i 2
ZUER AN M, VK 30 min, 4 °C 1 200 r * min ™' &0
10 min, B 35, 98 56 B br AR I 85 1k B . DL
541 10% SDS-PAGE Hiik, W EN s R N M &
¥ (polyvinylidene difluoride, PVDF) fif |, PBS 7 &
Ji 5 BB COX2.Bel2 & Bax HL D B 2 h,
BIE IR IR A S 2 RO, A X SR R g
Jo\ 5% B 5% Western blot & F [V H Bk IR IR 1% R 45
(UVP, 3 ) LabWorks 4. 5 K {/F X 8 (1 R A 347
& M, LR 2 J6 %5 FE (integrated optical density,
10D) (&7~ . X} 10D { = COX-2.Bcl-2 2 Bax #
1) 10D {H/AH M0 HEZH 8 71 10D B .

1.3 FHitZE N H SPSS 11.0 AR 47 S
N BUIE LI B+ s E (7 29 Row, RH T E 4
MrAIBC X ¢ /36, P <0.05 W EFH G ¥ E L.
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2.1 JEEEF A MDA-MB-231 40 A 18 55 AY 310 )
ER &R WK 1. KA T8 56 &7 R I B i 18 L AE
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Fig.1  Growth inhibition effect of nimesulide on MDA-
MB-231 cells
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2.3.1 AR HER HRNK 3K 1. BRE WK, AR TSI W E I )ﬁ%%ﬁﬂuﬁ&r‘ﬁ%

FIAEH MDA-MB-231 #0Ji1 48 h J& , &1 i J& BH 52 iR B
AR A8 4 A, G /G, A AN LE ] 1 L S B AL
g 22 A L R

G,/M ﬁ)#l]]ﬂ@LWJWE& LA G,

A:30 }Lmnl « L7'"41:B:60 pmol » L7 41;C:120 wmol « L' 41,
B2 EHFREURAIEREREFHIERISLE

i S Al T G, /G, M, TR HE A O T,
KRR ERASHITFE L ( P<0.05) (A 3,
£,

MDA-MB-231 4HfIRYE 1= ( x6 200)

Fig.2 Apoptosis of MDA-MB-231 cells treated with different concentrations of nimesulide for 48 h observed under electron

microscopy ( x6 200)

=~u ) :ZIJ‘I l}%‘ﬁs“ 5y

z & 4 B il

g 2 .

z T »
R w4l A o
&g ENET sshiml &
Zs z8 z
:_C, = =]

g g

100 150 200 250 0 30 60 90
#11 Bl & 41 i ¥
A B

0 50

120 150 ¢ 30

A: X2 B:15 pmol « L' 41:C:30 wmol « L' 41:D:60 wmol *
3 RAARMENTRREREGFAIERA48hE

60
41 ¥

- A
3

."‘IJI I"*”H 5]

e
.\kb]:—'ﬂﬂﬂ

DNAF it

90 180 270 360
DNAF i

100 200 300 400 500

150 0 30 60 90 120 150 O 30 60 90 120 150
240 3 3K i L 8

C D E

90 120

L7'41:E:120 pmol = 17" 41,
MDA-MB-231 4 ffa /2 8 B &9 20 5

Fig.3 Cell cycle distribution of MDA-MB-231 cells treated with different concentrations of nimesulide for 48 h detected by

flow cytometry

2.3.2 HpATHEN ZRILE1.K4. BEF
FIBE S MDA-MB-231 41 fitg 93 1=, Kl A5 10k 7 i 42
e T AT I I, BN R R OC R, A RIR B E
KRR AR LR ZE R Gk R P<0.05) (&
LB 4) o AR EEA 53 A LA, 2 23 et
RN (P<0.05,0.01) .

F1 RREREREGFHNIEM 48 h 3 MDA-MB-231 48 i )
TR A4 A R B B

Tab.1 Apoptosis and cell cycle distribution of MDA-MB-
231 cells treated with nimesulide for 48 h xxs,n=4)
PR %

a5 AT %/%

HTJJ Go/ (;1 S CZ/M ?F]Eif o

HEA 47.04£0.63 302143 21.20£0.76 0.89£0.13

15 pmol + LML 58,022 1.14% 248021017 17.86£0.15" 17.220.56*

30 pmol ¢ T 7ML 6770 £0.48%  17.3420.46 14012071 23.301.27%

60 pmol .70 7480 £ 1417 1463 £1.97"  10.05£0.21% 31781 07"

120 wmol « 1, 41 84.35 £1.98"%¢ 10,25 £0.57"% 5,31 40,470 52,99 40,517
W H X AP <0.05,"P <0.01; 55 15 umol = L. =" 4] Lk

BP<0.05 3530 wmol « L™ AP <0.05 51560 wmol « L™' 41

Lo P <0.05.

2.4 RE&HI MDA-MB-231 {2 COX-2.Bcl-2
EBax EHXRIEEZM 4R WX 2. Western blot
R TR TR A coX2 Rk 2P, e 5
FHE COX-2 RiL W59, JF B H W B I8 i, Xt
COX-2 1M EIE HEHT I8 3. Bel2 MERL Y
COX-2 — 3, {A Bax [ 5R1L H 4 J& 56 & F W & 1
IO T B, AR S SR R LR, E R

B FR L (P <0.05) .
x2 AFEKRERESTHIER 48 h 3 MDA-MB-231 4 jf
COX-2.Bcl-2 71 Bax 183t R ix 8 B 51
Tab.2 COX-2,Bcl-2 and Bax expression of MDA-MB-231

cells treated with nimesulide for 48 h

- W EE R

A5
C0X-2 Bel2 Bax

At 4l 0.872£0.023 0.586 £0.024 0.100 £0.076
15 pmol * T. | 0.729 £0.053 0.491 £0.056" 0.242 £0.021°
30 pmol + L1401 0.636£0.018° 0.397£0.012°  0.374 £0. 098"
60 pmﬂl'Ifl?ﬂ 0.318 0. 045° 0.200 £0.029 0.505 £0.101°
120 p_mﬂl'L’l?ﬁ, 0.112£0.014° 0.098 £0.037° 0.618 £0.069

e R RA P <0.05.
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Fig.4 Apoptosis of MDA-MB-231 cells treated with different concentrations of nimesulide for 48 h detected by flow cytome-
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A RS A B B R COX-2 I A, £ R
R R RE B AN L T R v v A A, T
HABUR T A0 97 RUAE D6 97 5 07 306 97 b
B R BB AT WIS R W, JE 8T AR 45 R A
FEFHSWT AR, B A R AT &R
ARG hEEEEMME™ . HarE ke %
F AR TNBC 40 g 77 1 19 4 & M- 2>, H B AR/t
i 98 WL o 0 AN A

AL R S & F 8 6% DL R) -0 B AR
A MDA-MB-231 410 i 4% 56 5 JF &% FH 7 40 fg
WL E Gy G, BHATEIE 22, S BAR G,/M 940 fiw AH
IR 2L, BELE 410 i FE W A G, /G, R R AR M .
AW al Rk §or, Jé 56 & Al i 5 MDA-MB-231
AT, IF HoAl B R BE AR o A0 T A AR
B4 COX-2.Bel-2 8 1R IA KPR FR AR A Bax 8111
RIS, e £ R TIEH T CcoX-2
Ak, A B 38 LT Bel-2 A Bax 93814 5% M TNBC
40 M f 3 5 RO T, B 0 TS B ] Bel-2, Bax &

5T e KA S 140 M T R

HEPEVE Bel-2 301 J8 5 &F R 45 {4 4b it g 8%
M3k TNBC T4 0 9 8, 504 1 2 A 30 3 A R
VST SOHL R AT A% 5 V5 5 U T R BE 141 e A
HRE R (IR T 35 I Bel-2 Bax 25 T J8 287 Fl
VB A0 M T AR AT K. TR S BRI AT B
TNBC 2% 3697 8T 101 3 24400
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