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Inhibitory effect of blocking both epidermal growth factor receptor and cycloox-
ygenase-2 pathway on proliferation of lung cancer A549 cells

MOU Xiao-yan, WANG Ya-li, BAI Xiao-yan, LIU Qing-liang ( Department of Respiration, Provincial Hospital Affiliated
to Shandong University, Jinan 250021, Shandong, China )

[ Abstract ] Objective: To explore the inhibitory effects of gefitinib ( epidermal growth factor receptor inhibitor ) com-
bined with celecoxib ( cyclooxygenase-2 inhibitor ) against human lung cancer A549 cells and the possible mechanism.
Methods: A549 cells were cultured in RPMI 1640 medium and were divided into 4 groups: normal control group, 5
pmol/L gefitinib group, 25 pmol/L celecoxib group, and 5 pwmol/L gefitinib +25 pwmol/L celecoxib group. The morpho-
logical changes of A549 cells were observed under inverted microscope 48 h after treatment ; the effects of drugs on growth
of A549 Cells were detected by MTT assay; the apoptosis and cell cycles of A549 cells were measured by Annexin V/PI
and Hoechst 33258 staining, respectively; and the expression of EGFR protein, COX-2 protein, and EGFR mRNA were
determined by immunofluorescence and real-time PCR. Results: Compared with gefitinib and celecoxib groups, many
granules and vacuoles were observed in the gefitinib and celecoxib combination group, and cells became round and there
was defluxion. Both gefitinib and celecoxib inhibited the growth of A549 cells in a time- and dose-dependent manner. Af-
ter treatment for 48 h, the inhibitory rate was ( 58.2 +4.6 )% in the combination group, which was significantly higher
than those of the other two groups. Apoptosis rate in the combination group was also significantly higher than those in the
other two groups ( 33.9% vs 6.0% , 8.8% ), and the cell proportion in S phase significantly decreased and in G,/G,
phases significantly increased( P <0.01 ). EGFR protein, COX-2 protein, and EGFR mRNA expression in A549 cells

was significantly decreased in the combination treatment group compared with those in the other two groups( P <0.05 ).
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Conclusion : Gefitinib and celecoxib can synergistically inhibit the growth of A549 cells, possibly through promoting apop-

tosis, G¢/G, arrest, and down-regulating activated EGFR and COX-2 expression.
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qiq=E /(E +E-E xE ), E_ W& bHHAH
MT 2R E, JE, 28510 a 2581 b 2y B 4b
ML T3 5 g EAE 0. 85 ~ 1. 15 [A] B Sy PR 24 B4
FHIN, ¢ >1.15 WA A FEER, ¢ <0.85
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Bt 5 wl, AR R 20 wls ) 45 :95 <C T
M 2 min,95 CAEME: 15 5,60 CiB K 1 min, 40 4
T, BAFEARRE 3 DNEAL, A RN R
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1 HEgRMEXREREMKBKEIERRE
A549 RS FEU( %200 )
Fig.1 Morphological changes of A549 cells treated with
gefitinib, celecoxib or both ( x200 )

A: Normal control group for 48 h; B: 5 pumol/L gefitinib
for 48 h; C: 25 wmol/L celecoxib for 48 h; D: 5 pwmol/L
gefitinib +25 pwmol/L celecoxib for 48 h
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Fig.2 Inhibitory effect of gefitinib and celecoxib alone
or in combination against proliferation of A549 cells
A: A549 cells treated with different dosage of gefitinib
and celecoxib; B: A549 cells treated with 5 pmol/L
gefitinib and 25 pmol/L celecoxib alone or
in combination for different time periods

" P<0.01 vs celecoxib or gefitinib
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B Y AZ G A 35050 TR 5 9 1 20 A S22 A [
ARG AR A AR e R TR, R SRR
48 h JFHRG HZGA AT 3508 32. 4% ik = T H2)
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Fig. 3 Gefitinib and celecoxib alone or in combination
increased apoptosis of A549 cells detected
by Annexin V/PI staining
A: Normal control group for 48 h; B: 5 wmol/L
Gefitinib for 48 h; C: 25 pmol/L celecoxib for 48 h;
D: 5 pmol/L +25 pmol/L celecoxib for 48 h
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o HBZH DO AR, SR TEIE H AS49 AP 4 m
ik, BEAHIZH4] EGFR Fll COX-2 B8R EEYIRSS, 5
AL =N EAE G (P <0.05,18 5 ),

B4 Hoechst 33258 L EXWNEIFERMERER
BB A 1E S AS49 RATAT( %200 )
Fig. 4 Apoptosis of A549 cells treated with gefitinib
and celecoxib alone or in combination as detected
by Hoechst 33258 staining ( x 200 )

A': Normal control group for 48 h; B: 5 wmol/L
gefitinib for 48 h; C: 25 pwmol/L celecoxib for 48 h;
D: 5 pmol/L gefitinib +25 pmol/L celecoxib for 48 h

2.6 FAEHRLE KRG A LIS AR 2T AS49
#m )2, EGFR mRNA &k 69% @

INAZLHE N 5 wmol/L 175 AR R VEF 48
h J&, A549 40 i EGFR mRNA A A0 X E ik & K
(0.45£0.07 ); 25 pmol/L FER A4l A549 21
i EGFR mRNA B R i55 R(0.59 £0.11 ),
NG5 EH X RAM L 27 B E(P<0.01 ),
A 2540 A549 418 EGFRmRNA A4 #H Xf % 3k
#oH(0.28 £0.05 ), I BAR T M 25 E &
JE( P <0.05) M 2 R P <
0.01 ), ZINGELHT E it PCR i #£ ' EGFR . GAP-
DH (1945 fife ith £k by B — 4 e 0, TR AR R S5 72 9, i
B HE HEA R S AT f?ﬁiaéﬁ%lﬁj‘ﬂm‘
WA MM cDNA Y B ¥ X B8 in A GAPDH |
TR ), G I — KO Bk, B4R AR i
A cDNA 154, L5 A 25 R nT & .

F1 RXAERENFIEERMEREMEAM
SEXE1ERIE AS49 WA TN % )
Tab.1 Changes of cell cycles of A549 cells treated
with gefitinib and celecoxib alone or in combination

as detected by flow cytometry( % )

Group G,/ G, S G,
Control 11.2+2.2 58.9+5.2 29.9£2.9
Gefitinib 61.4+5.2"" 37.4+1.6"" 1.2+0.3""
Celecoxib 51.8+4.7"" 21.0+3.1"" 27.2+2.4

Gefitinib + celecoxib 87.2 +6.4°% 3.2+0.9%% 9.6 £1.4"°

**P<0.01 vs control group; “P <0.05, “*P <0.01 vs ge-

fitinib or celecoxib group

5 fERrRlEEgRMERERmamsilKAERRE A549 M8 EGFR #1 COX-2 HJRIA( x200)
Fig. 5 Expression of EGFR and COX-2 in A549 cells treated with gefitinib and celecoxib alone or in
combination as detected by immunofluorescence ( x200 )
Al ~El: EGFR; A2 ~E2: COX-2; A: Control; B: Gefitinib; C: Celecoxib; D: Gefitinib + celecoxib; E: Negative control
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AR T R G, ~ G, BRI M — 2 R T
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miR-15a #1 miR-16 7EB1 % iR E P HI1EH

FERTFI IR AR 3847 13 B R RAF SE AP 2 A2k, Tl miR-15a F1 miR-16 B3R5 T LB LR Al v, % SCVES
K, miR-15a F1 miR-16 7EHT 5 fts b 2255 B BREAK , I . miR-15a 1 miR-16 XF T3 fs a5 T Anfi A T % 12
ZE RN BE AR ) A KA VE T, BAR N miR-15a F1 miR-16 AEAEA0 ] Fi 51 980 240 O 0 S8 5 A2 a8 T L 945 4 e 0 300 o
DIT RS R ZE RIS BEIEAR IR A= 1, B miR-15a F1 miR-16 FE30 A BH G A0 40 g i PRI 4 4

miRNA & VB A )7 =0l & il FAR SR 21k . VB @34 (5 B BN AN SC R 36 , &2 B miR-15a #1 miR-16 B
SEIMHIHTI T3 Bel-2 A3k, MHIA0AE A E I CCNDI RE3E I IR AH G 3L B WNT3A 9363k FF H, i S i 56
FEF I 5 i 2 FIFE B miR-15a A1 miR-16 $0] . ZERTZI MR 40ME P, 3 26 0 F I A TG AL 5 miR-15a F1 miR-16 1
FORAAAE WA TR E . IR RN 2538  RUS I miR-15a Al miR-16 (UK B 80T Bk iR A G 2L R Ay 238 G4k

T MG TFER N FITHI AR PR T miR-15a A1 miR-16 BAE/EH . miR-15a 1 miR-16 REMS 5 35 10 i 1o 115 51) g 988
ANERIIRE 9 AR A, IR B S B0r IR T R A M A SR BE . A T S IR RSB FE B miR-15a F1 miR-16 #1705 , /N BUH BL T A8 AR 3
e PRI VEFZRRSEIIERT T miR-15a F1 miR-16 5 551 B8 BB 09 A 64

[ 1% ¥ %1%, B39 . Bonei D, Coppola V, Musumeci M, et al. Nat Med, 2008, 14( 11 ): 1271-1277. ]



