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[ Abstract ] Background and objective Neoadjuvant chemotherapy is a new development in the treatment of lung
cancer. In recent years, cetuximab and celecoxib have been commonly used in this procedure. This study aims to explore the
effect of cetuximab combined with celecoxib on apoptosis and KDR and AQP1 expression in lung cancer A549 cells. Method
The cells were cultured in RPMI-1640 and then divided into four groups: control group, 1 nmol/L cetuximab group, 25 ymol/
L celecoxib group, and 1 nmol/L cetuximab+25 pmol/L celecoxib group. The treatment time was 48 h. The mRNA and protein
expression levels of KDR and AQP1 were detected by RT-PCR and Western blot, respectively. The apoptosis, proliferation,
and invasive ability of A549 cells before and after transfection were examined using flow cytometry, MTT, and transwell meth-
ods. Results Cetuximab and celecoxib inhibited the growth of AS49 cells in a dose-dependent manner. Their combination
produced a greater growth inhibition than when either was used alone (P<0.01). Cetuximab and celecoxib both induced the
apoptosis of AS49 cells, and their combination produced a higher apoptosis rate (P<0.01). Cetuximab in combination with ce-
lecoxib also induced G, phase arrest and downregulated the expression of KDR and AQP1 in A549 cells (P<0.0S5). As a result,
the invasion ability of the AS549 cells was significantly decreased. Conclusion Cetuximab in combination with celecoxib can
synergistically inhibit the growth of AS49 cells and downregulate the expression of KDR and AQP1 in A549 cells. The combi-
nation of cetuximab and celecoxib is a potential strategy for lung cancer therapy.
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FiN4 hJE 3 I IIA10%ISDS (+ he LR RR AN ) 200

uL, % EP1S min, F4 AR ( £E BioradA
Al ) KzillS70 nmAb I OEEE(E (A ) o $0HIE (%) =
1.2.3 it 3 200 0L SRS D00 240 e F) B SR dan .23 4 ) AN )
ACPRLHANMD, IR AN MR R Ry 1x 1099 /L, VR PBS VT2
W, IIA70%IKV 2B (4°C) [E5E24 ho YEVRAIM, 5
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Tab 1 Primer sequences

Gene name Primer sequences (5" -3") Product length (bp) Temperature (°C)
B-actin Upper primer: AGAGG GAAAT CGTGC GTGAC; 224 55
Under primer: ACATC TGCTG GAAGG TGGAC
AQP1 Upper primer: GGCCACGACCCTCTTTGTCTTCAT; 515 55
Under primer: TCCCACAGCCAGTGTAGTCGATAG
KDR Upper primer: GCTCAAGACAGGAAGACCAAGAA; 408 55

Under primer: TTCCCCAATACTTGTCGTCTGAT

% 2 |LAAS494/0D,, & (MeanSD, n=9)

490

Tab 2 OD,, value after Cetuximab and Celecoxib inhibit A549 (MeanxSD, n=9)

Group oD,,, Inhibition ratio (%)
Control 0.57£0.06 -
Cetuximab 0.38%0.08™ 30.6£1.2%
Celecoxib 0.39%0.05“ 29.8+1.4%
Combination 0.27£0.06 61.4+2.2

Compared with control group, "P<0.05; Compared with Combination group, #P<0.05.

flB-actin ( 1:5,000 ) 4°Cid & . ¥ HMMAZHUILFHiddt
& (1:700) , 37°CHERIFHE 1.5 h, TTBSHE3IK S min,
TBSYE3K xS min. K AHERET 4k B &L ( Pierce,
A, B#5100 yL ) Fe/0 AR5 fE S min, PREEHE 5,
B A PEEYES min, R KPR, RIS MERAER,
Quantity one KL 1T, H BIAHT K (A FR LA B-actin K J&
HHEA A5 R0 HT

1.3 GiifeAab Bl SRAISPSS 13.050 M k1000, THE
BR AMean+SDF N, WA IR o ek 56, £ 4108 E
BT, W 2ZEKIE, P<0.05 R HA G2

1 AS494ME F RIMHTE TR (X200)
Fig 1 A549 morphology under the light microscope (X200)

2 & 2.3 i 2 I AR D0 A R SR 0 Al ISR 3 TR

CetuximabZ . CelecoxibZ FllCombinationZH G 4 it ]
WL TXRE2H ., CombinationZ] B 2 22 T Cetuximab 2,
FlCelecoxibl, TSHALHMIAHN IR/, 2RAFIF=E

2.1 MMIEA W TR AS49 20 M 7E D'~ B Bl L
g, LA KIERE, ML, RZEZMIE, MW

ME T80, ZMIE AR . A24--314
PR SGE, ok, RINEE HZET (F
1) .

2.2 KA AS4AMA AR IIOD,, fH MF2 Al LI .
Cetuximab L2 FRZH N HI R Ky (30.621.2) %; Celecoxib
PGB MG R R (29.841.4) %; [ Cetuximab 1
nmol/L+Celecoxib 25 pmol/LZH P25 H R, Il %

H (61.4+2.2) %, ULHTPIELESAEHTEAT BRI .

X (P<0.05) , MIAHAICH] B A8E . F ] Cetuximab 1
nmol/L+Celecoxib 25 y.mol/Lgﬂﬂﬁ%E%FH RO T
S

2.4 AS49ZEARSMZ 22 TR AL GnEI2 R, X2
AS49 U ZF ok B B A A AL B 4L 2, Cetuximab4i |
CelecoxibZH ZF A M40 H B8/, CombinationZH 2 I 4H
fkd b, 08645 R B Cetuximab 1 nmol/L+Celecoxib
25 umol /LA P 251k I BE 50 A7 R P AIRA S 49 200 i 114 12 58
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% 3 XRES49M M FHRIE I (Mean®SD, n=3)

Tab 3 Cetuximab and Celecoxib effect on A549 cell cycle (Mean=®SD, n=3)

Group G,/G, phase S phase G,/M phase
Control 409%£1.3 48.2+2.4 8.2+0.8
Cetuximab 58.1+3.5% 354+2.1% 79%1.3
Celecoxib 58.4+2.74 35.2+2.3% 7.8%£2.0
Combination 68.8+4.2" 22.35+1.2" 10.0t1.6
Compared with control group, "P<0.05; Compared with Combination group, #P<0.05.
Control group Cetuximab group Celecoxib group Combination group
*P<0.05
125
4P<0.05
2 100
E
o
g
s
>
£ 50
o
<
wn
< 25
0
Control  Cetuximab Celecoxib  Combination

Group

2 FEACEBALEFASAOMARERE SR M, FxTRRALLE, *P<0.05; 5CombinationZALL%, 2P<0.05,
Fig 2 Changes of invasion ability of A549 cells in each group cells. Compared with control group, *P<0.05; Compared with Combination group,

“P<0.05.

Hs

2.5 AQP1. KDR mRNAKIX ZiltH KR4S, AQPI
mRNA . KDR mRNATECombinationZH 7 ik 1 8 Cetuximab
2. CelecoxibZl MK, ZRA G- L (P<0.05) .
BN IR R, ZRA G E L (P<0.05) (A
3) .

2.6 AQP1. KDRIE LKL A TG K 4HAQPL .
KDRIEFIRERBWMT (El4) , S MHCAH)T,

AQP1, KDRZE [ 7ECombination4] 3¢ 1A i # Cetuximab
2. CelecoxibZIf# Ik, ZHAGITHE X (P<0.05) . &
XTRRA I R, 22 A g2 L (P<0.05)

i 8 2 — Fof e R DL PR S A bR, HSE TR
AR SE TSR, AT /0N 2R A A AL /D 20 i Al
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Maker bp

750
AQP1 500

KDR
B-actin

250

100
Control Cetuximab Celecoxib Combination

Group

*P<0.05

0.9
0.8 24P<0.05
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0

Control Cetuximab Celecoxib Combination

Expression of AQPT mRNA

Group

*P<0.05

0.9
0.8 4P<0.05
0.7
0.6
0.5
04
0.3
0.2
0.1

Expression of KDR mRNA

Control Cetuximab Celecoxib Combination

Group

B 3 ZHEMEMAQPT mRNA. KDR mRNARET k., SXTREALLER,
*P<0.05; 5CombinationfAtL %z, P<0.05,

Fig 3 Changes of AQP1 and KDR mRNA levels in each group
cells. Compared with control group, *P<0.05; Compared with
Combination group, 2P<0.05.

S, R AR /N R o5 T B 859 LA b iR 1
1R ZERNEL R 2 i 98 BB B TR YT R MORBE T 1) 2 22 ) i
i I ) A B P RE 4R AN RS AR P B OCTR
SLARVE R, DR A R 0 4R 8 A K A B B A 4% A
B, R AR IS TE BUR AR >2 mm Y iR 4k 224 K
ANHI R, B R R A R A T R 1 3R
53, IR O A RV R A a2 B R A ol

AR AR 1213 R B KDR S AQP 15 e I 48 A A

AQP1 52 kDa

B-actin 42 kDa

Control Cetuximab Celecoxib Combination

Group

*P<0.05

N
n

£P<0.05

o = =N
v O©Oo wvi o

Expression of KDR protein

o
o

Control Cetuximab Celecoxib Combination

Group

*P<0.05
2 4P<0.05

Expression of AQP1 protein

0
Control Cetuximab Celecoxib Combination

Group

B 4 ZEMMAQPIEH. KDREBRIZEN., SXERALLE, *P<0.05; 5
Combination4AtL %, “P<0.05,
Fig 4 Changes of AQP1 and KDR protein levels in each group
cells. Compared with control group, *P<0.05; Compared with
Combination group, #P<0.05.

KARFY], AMULEIMGE N B 40 MR IAKDRZAQPL, T H.
IR AL IR RE R IR . o AQP 1 IRg I A8 AR IU Y — o
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PSRV Z IR LS. AN R RO S N R A0
HAQP1LE ksl I H Ik 7 5 i v e
HHEERR, GHRERS, AQPIREE MY, 2
RN FZKIEIE 1 (aquaporins, AQP ) I sk hrAQP
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