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Abstract: Objective To study the effects of nimesulide combined with gemcitabine on proliferation and apoptosis of human
non-small cell lung cancer NCI-H1975 cells. Methods MTT assay was used to determine the inhibitory effect of nimesulide
combined with gemcitabine on the growth of NCI-H1975 cells. Flow cytometry was used to detect the cell cycle and apoptosis of
NCI-H1975 in the nimesulide (100 pmol/L) group, the gemcitabine (20 nmol/L) group, and the combination (nimesulide 100 pmol/L +
gemcitabine 20 nmol/L) group. The expression of Bcl-2, Bax, and Cleaved caspase-3 protein was detected by Western blotting. Results
Nimesulide inhibited the growth of NCI-H1975 cells in a dose-dependent manner with an 1Cso of (298.76 +2.79) pmol/L. The ICso of
gemcitabine was (78.64 +3.14) nmol/L. The combination of nimesulide and gemcitabine significantly increased the inhibitory effect of
the latter on the proliferation of NCI-H1975 cells. The ratio of nimesulide plus gemcitabine to cells in the gemcitabine group was
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significantly increased in the Go/G1 phase, while the S and G2/M phases were reduced. Compared with the single-agent group, the
apoptosis rate in the combined group was significantly increased (P < 0.05). Compared with the single-agent group, the combination
group could significantly down-regulate Bcl-2 protein expression (P < 0.05), but up-regulate Bax and Cleaved caspase-3 protein

expression (P < 0.05). Conclusion Nimesulide combined with gemcitabine can significantly inhibit the proliferation of tumor cells

and induce apoptosis. The effect is better than that of gemcitabine alone. The mechanism and effect of cell cycle regulation,

down-regulation of Bcl-2 protein expression, up-regulation of Bax and Caspase- 3 protein expression levels are related.

Key words: nimesulide; gemcitabine; human non-small cell lung cancer; cell cycle; cell proliferation; cell apoptosis

I A A IR R0 26 B e RV JRE, R 2 A
FET- I Gt R F T E U AR . JE
/NGRS (NSCLC) &l i R B2 A,
Jitiges i £ 2y 85%IM . 3T 4F SR K & SLUS I AR B R4
1EHE-2 (COX-2) 1 JRELLLUR g L b s Rk
T 7E IE 5 R RIA R, COX-2 7 I J8g 4 it 1) 2
Koo W AR PR E AR, R R 4
FA, e iR R 28 A, R 4E e T,
XU A A 1S COX-2 FRNHIT 7T g 1) 37 4 5
JB A7 A 1E & e FEE COX-2 47, W 52 4 It
A A Z o ey 200 B A B S5 AR A . AR JE S5
EPRIEAT IR A B SR A A R b nrds
FAIK B-catenin £ 3 AR {E 45 M A -1,
Al @A HSP70 FRIAK 7T AHHE SMMC7721
SHH I TB, BF 5T IE R B8 S5 A7 R AT e e 4 e
WAL FACTT 25 FRUBE, A RIE JE £ A7 R 5 YDA
FUBCH, RessmByb R &8 AR, B
BV R K B S DY RE A I FE 20, Je 3647
I A0 it 2 B A F R o 35 PR AR I PR
F TR INA M il IR 97, AR 9T AR JE SR &7
5 P AR 2 15 B B R i e G B 0 4R
H, PR HAE ML .

1 7§
1.1 iK%

JEREFR (R R ARAR, FRED
¥4 99.0%, L5 1808082); V4T FH Ehie 7 v flnis
LTSRN ERERAFR], ik 0293, #its
180204); RPMI-1640 35754 (Gibco A, #t'5
8117203); o3 JRAARET AL ITE G L RIUAEYE
AR AR, 15 180709); P FHIL B M (MTT,
et E B AEHAARIEA R, #t5 IT343);
ZHETH (DMSO, REMF AR A A,
fit5 20180408); MifLANE (ZREERHEA R AA],
1 mg/mL, #t5 20170518); SZ4GHH Bel-2. Bax All
Cleaved caspase-3 JifA ( i3 = RAEMEAREGIRA
A, k5 201712013, 201808010. 201707009); RNase

ACEEZRHAIRAF], 10 mg/mL, #it5 20170504);
Annexin V-FITC F T & (CREMPTAEMEARA
FRAA, k5 UAFP050).
1.2 4=

JBIOR & 0»#l (48 [E Eppendorf 2 #]);
HEPAclass100 fEIRE 157248 (3£ Thermo A F]); IM
15 8 E48 (H 4 Olympus A#]); S3e i 4l s>
i#{% (Bio-Rad Laboratories 24 ); BD FACSCanto
MmN 4 fef (BD A ],
1.3 4HpERE

NAE/N0 it 40 B bk NCI-H1975 FH RS
BERZERR B Be i ft, & MR 77 T 10%0A 45 fiE
) RPMI 1640 153: %+, 37 “C. 5% CO, K5 9%4H K&
PRIV T 26/ R H5 9, 2~3d 2R 1 ik,
2 FHE
21 RERHFMNBHKETAMEIT NCI-H1975 Hiais
FERIF N

B4 KW NCI-H1975 40, 60T 96 4L
REFetrh , WERAAIR EE Y 1 X 10%mL, BEfL 100 pL,
PR IEL (B gRFEdin N NCI-H1975 48, Ahnzg
). e SEET R4 (100. 200. 300. 400. 500 pmol/L)+
b4 (204 40. 80. 160. 320 nmol/L), JE
ERFFIBEA A A 2540 (100+20. 300-+20.
300+40. 300+80. 300+160) ¥Ji&E 8 ME L.
UkBEEEFE 24 h, R 21 EREFRATIN 30 WL MTT(5 g/L),
ka4 9E 3~4 h 53¢ EIEW, Hn 100 uL DMSO ¥
fift, EIERE 15 min, I FHBEARCIE 490 nm P
KA SFLMBOEE (A H, EE 3k, iHHE4
A Ze . DARE SR BB 58062 AR =]
A5, sk SEEF % NCI-H1975 4 it {F AN A
(] 4 B (1ICs0) fHo

IR=1—A 5:/A sz
22 WX WREARENEEEFEKE S A MRS
NCI-H1975 £ p /& BA A9 520

B E A KT NCI-H1975 4RfE, RN
1X105mL M4, BFhT 25 cm? B 7Eii,



AR 3 4 5t A Drugs & Clinic

FHE FsH 202048 H « 1507 «

WiEE 24 h J5, NN JESEEFH] 100 pmol/L. # 7
5 20 nmol/L F1JE E&FF] 100 pmol/L+ 75 PhfthisE
20 nmol/L, H&EAMZYIIXT A, BT 37 C.
5% CO AR IR, WE 48 h )5, H
JiEEFIE AL, 1000 r/min 2.0 5 min WAL . A
PBS ¥k 2 Ik, &0, A 70%0K L, 4 CIH
SEYHI 24 ho 1000 r/min 250 5 min, 375 L &
. FEH PBS BE¥k 2 KR4l s & T PBS .
HIINZAE A 50 pg/mL RNase A, 37 “CK¥# 30 min,
IINZKRE R 20 pg/mL ML A E, B, ZEBE
15 min, it X2 BRASCRS I 55 2E 248 it A K 4
23 RAHBRARVEEFANERKESTAMES
NCI-H1975 AR A TS0

BUU B0 K 41 NCI-H1975 4 ff i 5 255 i g 1 X
105/mL (ML EIR, HFh T 25 em? J5 R0, JUEE
24 h J5, Al JE3EEFR] 100 pmol/L. 7 AR
20 nmol/L. F1J23&4FH] 100 pumol/L -7 PEfthisE 20 nmol/L,
APPSR . BT 37 C. 5% CO, Hif
WER TR TR, TA4YMER 48 h J5, WA,
FH R WAL S, 1 000 r/min 250> 5 min Y40
FI¥ PBS Bk 2 ¥k, 1 000 r/min B5:0» 5 min, K4H
Ji 2 TR 70 & C £ 19 1 X binding buffer Z2rii
JIA 5 uL Annexin V-FITC Fl 1 uL 100 pg/mL [tk
NBERWR, BERIES . B, =ik 15 min. -
HLI 2 40 B R T 15 0
2.4 Western blotting A e E&FFIBL & F A fib
JEXTNCI-H1975 41A8 Bel-2. Bax. Cleaved caspase-3
FIKHIFZ T

NCI-H1975 4 flu 2/ T 6 fLARk 1, #r4ifF L,
Big® 48 h JEIRECE B A, 75 5N M I
(SDS-PAGE) HiJkJ5, FEH¥ =2 PVDF I I,
5%t g Wk i W T » In N —4t Bel-2(1 & 500D,
Bax (1 :500). Cleaved caspase-3 (1 :500). 4 C
B E LA TBST Syl 3 IKJa SHIR — 41
(1:2000) =iRH 30 min; FH TBST {E¥EiE 3
K, ARG R €. f, LG HEST 3
o PLHARST 5 N2 GAPDH I ELIE PN A E
IEIKFE.
25 GtEEE

] SPSS 21.0 B AT Geit 0 M7, HdE L x+s
Fon, WA ZERHBRET 208, HRZELL
BORH LSD v (J725%) 8% Dunnett’s T3 v (%
ANFED, T3 A HEGE H ] Z 0 W 2556 B B A

B FRON, & RARK q 8, q>1.15 XM
A FIER, q {84 0.85~1.15 R/ 251k
M EHMHIMER, q<0.85 FE/~M 251 AT
YEH. q= (Ea+b) /Ea+Eb—EaXxXEb, Ea+b N
254 M 25 Ea A1 Eb 4524 50 FH I 4 2.
3 #£R
31 REFFBKEFTEMEI NCI-H1975 HiEIE
JE R

JEEEFFINI 1ICs0 Ny (298.76+2.79) pmol/L F
T PUABIE ) 1ICso N (78.64+3.14) nmol/L, —F
MR 25 % NCI-H1975 4 3445 B & i i 7 F
257 & 5 a0 i) 2 2 IR, JEERTRIA
POABIEIE AN X NCI-H1975 40 st S L 1 5 9 )
HER, SHmmEZMHELER BAgGIT¥E X
(P<<0.05 H q>1.15), KHIFM2GP5E B X 41
il NCI-H1975 4R A M EIEM. M JEEE
FI24 300 pmol/L 5 AN [F]R B 5 v Ath v e A B, LA
il 2% 5 PR A P 11 35 DR At B B vy, UHA B 32
EP R A 35 VU AV o] PR 2 VAV I & LR 1.
32 REFFBKATAMEI NCI-H1975 HiaE
HAR =20

PRI AT A (1 25 R, JEPK T 1Cs0 M Z
WA FE R JE 2547 100 pumol/L F175 Pt 20 nmol/L,
B 245 B0 A FH T NCI-H1975 4. It X4 i
REGM LR L, SXTRAMLL, BEGFH 5T
M LA FAZE A0 B Go/Gy LB B T (P<
0.05), S 1 Go/M LAl B#AEK (P<<0.05), NCI-H1975
ST 1) A= K S B 7E Go/Ga 31, ELIBCFH 41 L A
FHZHAEREHE (P<0.05). WE 1. % 2.
33 REFFEKETAEMEN NCI-H1975 ZHAH
T RIS

R 45 441 38 B ) SR A S5 IR, IEFEAIK T 1Cso
BEZAYIIREZRNEEEFF] 100 pmol/L A1 7 fih i
20 nmol/L, Fuph A 258k A T NCI-H1975 4
Mo AAHBARI S KR, SxRAtis, e
LA+ HFMEAM B GAY T EEFS
NCI-H1975 4Hiuf 1= (P<<0.05), H.5H 244,
I FHZG 4S5 NCI-H1975 2 T (4 F 5
B, ZRAGGIFEE L (P<0.05). WK 2, & 3.
34 REFAHKEFTHEMEI NCI-H1975 4HAE
Bcl-2. Bax. Cleaved caspase-3 FRiZHIFNT

R 20 M 1 G ) SR B 25 R, GRS T 1Cs0 A
FIZ5HH FE R JE 4T F) 100 pmol/L 175 P i 20



1508

AREHEH W%

Y. 3 Drugs & Clinic

FE3HE HeW

20204 8 A

*1 RBEEFABATAEME NCI-H1975 REsEmiHEfER ( x+s, n=6)

Table 1 Inhibition of nimesulide combined with gemcitabine on proliferation of NCI-H1975 cell ( X +s,n =6)

ZH 5] 7l b2 /% q ICso
JeFEEF 100 pmol L 16.3610.98
200 pmol L1 28.35+2.95
(298.76+2.79)
300 pmol L1 49.32+3.88
umol L1
400 pmol L1 56.79+2.74
500 pmol L1 69.73+1.98
FH Atz 20 nmol L 38.74+3.56
40 nmol L 46.53+2.75
(78.64+3.14)
80 nmol Lt 55.6543.69
nmol L1

160 nmol L2 73.984+2.78
320 nmol L? 88.1243.16

JEFE & F 4 P AthiE 100 pmol L2420 nmol Lt 4576+1.294 1.28

200 pmol L1440 nmol L 54.38+3.05#" 1.32

300 pmol L1420 nmol L2 48.74+2.38%4 1.56

300 pmol L1440 nmol L2 56.6942.94&" 1.48

300 pwmol L1480 nmol L2 68.6443.97%° 1.45

300 pwmol L1+160 nmol Lt 90.8041.86%" 1.35

5JEFE4F] 100 pmol L ELEE: "P<<0.05: 5JEFE&FF 200 pmol L4 ELEL: #P<<0.05; 58 3£ &FH] 300 pmol L 4LLE: #P<<0.05; 5 Ffih
1% 20 nmol LT 41EAS: AP<<0.05; 575 PEAiE 40 nmol L 41HA:: “P<<0.05; 57575 80 nmol LL41H#: °P<<0.05; 5757t 160 nmol L™
Atz “P<0.05

"P < 0.05 vs nimesulide 100 umol L™ group; *P < 0.05 vs nimesulide 200 pmol L™ group; &P < 0.05 vs nimesulide 300 pumol L™ group; 4P < 0.05 vs
gemcitabine 20 nmol L™! group; 2 P < 0.05 vs gemcitabine 40 nmol L™ group; “P < 0.05 vs gemcitabine 80 nmol L' group; °P < 0.05 vs gemcitabine 160
nmol L™t group
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Fig. 1 Cell cycle distribution diagram

0 20 40 60 80 100 0 20 40 60

*2 REFFBASTAEMEN NCI-H1975 MEEINEME ( X+, n=3)
Table 2 Effect of nimesulide combined with gemcitabine on cell cycle distribution of NCI-H1975 cell ( X #s, n = 3)

405 Fillk:s Go/G1 /% S #1/% G2/M /%

it — 50.35+0.76 27.7440.65 21.91+0.67
JeEEFH 100 pmol L! 57.58+2.12" 26.21+1.99 16.214+2.13"
Pt 20 nmol L™ 68.94+2.64" 20.15+1.53" 10.91+1.76
JRE& A+ EH PifhiE 100 umol L1420 nmol L™ 85.93+1.37"%4 10.9640.78"#4 3.11+£1.52"

Hx et “P<<0.05;

5@ 3EEFF] 100 pmol L 4 LLEL: #P<<0.05: 5 Pifilisk 20 nmol L 4 Lb#: 4P<<0.05
P < 0.05 vs control group; *P < 0.05 vs nimesulide 100 umol L' group; 4P < 0.05 vs gemcitabine 20 nmol L' group
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Fig. 2 Effect of nimesulide combined with gemcitabine on cell apoptosis of NCI-H1975 cell

®3 RESFABKATEMES NCI-H1975 FATHIEM ( xxs, n=3)
Tab 3 Effect of nimesulide combined with gemcitabine on cell apoptosis of NCI-H1975 cell ( X +s, n =3)

. T2 /%
ZH 5] 7 & — — R
L i A T ST R
o — 0.840.2 24404 3.24+05
JE EEFF] 100 pmol L 154+0.6" 6.940.9° 8.4+04"
il 20 nmol L 2474+48" 11.0+1.1% 35.74+2.2"
Je & F 4 P AhiE 100 pmol L14-20 nmol L? 49,7457 8.64-1.2"#a 58.34+4.1%4

SRR LLE: "P<<0.05; 5JEIEETAI 100 umol LA HLHE: *P<<0.05; 1575 Fufliis 20 nmol L 41 EL%:: AP<<0.05
P < 0.05 vs control group; *P < 0.05 vs nimesulide 100 pumol L™ group; 4P < 0.05 vs gemcitabine 20 nmol L' group

nmol/L, S ] 24 8k I 45 F T+ NCI-H1975 411
Western blotting A il 25 KK, SXF A HLEL,

JB 3 &7 A 4 P LA R 2 I e B E T
Bax. Cleaved caspase-3 )& iA & (P<<0.05), &% Bel-2 R — —
BRI Bel-2 IRIA R (P<0.05); H5H254iMLt,

W4 FIZG LA 12 R IR Bel-2 B 39 (P<0.05), o
i Bax 11 Cleaved caspase-3 & %15, ZHHA

Cleaved caspase-3

GAPDH
GiitE N (P<0.05). WK 3. # 4. R JEREA T E%ﬁgﬂ
. il
4 T

AFEAGARZ (NSAIDS) e FATHEEE g 5 pegamasmmpmst NCIHLIO7 M Bol-2.
f, BATR. W BURIERTNZY. ek, Bax. Cleaved caspase-3 FikHIEM0A
Al PR L SER T 7T s KA ROWAR A NSAIDs  Fig. 3 Effect of nimesulide combined with gemcitabine on
RENE PR R 1) R AR . KB A SEIG R UL E 5Lk erpression of Bcl-2, Bax, and Cleaved caspase-3
*4 RPESFBSTHMEN NCI-H1975 485 Bcl-2, Bax. Cleaved caspase-3 FiAHIENT ( X +s, n=3)
Table 4 Effect of nimesulide combined with gemcitabine on erpression of Bcl-2, Bax, and Cleaved caspase-3 ( X +s, n = 3)

2H 5 F i Bax/GAPDH Bcl-2/GAPDH Cleaved caspase-3/GAPDH
il — 0.186+0.018 0.796+0.052 0.204+0.057

Je &7 F 100 pmol L1 0.397+0.026" 0.436+0.041" 0.469+0.021"

= P A 20 nmol L1 0.429+0.037" 0.406 +0.032" 0.500+0.009"
JEEFFA 4 FHPUMRE 100 umol L1420 nmol L 0.630+0.015™4 0.194+0.019#a 0.736+0.098"#4

x4 "P<<0.05; S5EEEFHF] 100 pmol L4 ELEE: #P<<0.05; 57 FEARIE 20 nmol LT 4HLK#: AP<<0.05
P < 0.05 vs control group; *P < 0.05 vs nimesulide 100 umol L™ group; 4P < 0.05 vs gemcitabine 20 nmol L' group
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