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Effects of epidermal growth factor receptor inhibitor plus
S-fluorouracil on proliferation, migration and invasiveness of
cholangiocarcinoma cells

ZENG Jiehong, PENG Siyuan, XIE Bowen, LIU Zhengkai, CHEN Chen, LI Hao, JIANG Bo
(Department of Hepatobiliary Surgery, the First Affiliated Hospital, Hunan Normal University/Hunan Provincial Hospital, Changsha 410006, China)

Abstract Objective: To investigate the effects of epidermal growth factor receptor (EGFR) inhibitor AG1478 in
combination with S-fluorouracil (5-FU) on proliferation, migration and invasiveness of cholangiocarcinoma cells
in vitro.

Methods: Human cholangiocarcinoma QBC939 cells were cultured in vitro and exposed to AG1478 (10 pmol/L)
and S-FU (100 mg/L) alone or in combination for 24 h. The cell proliferation, migration and invasiveness were
measured by CCK-8 assay, wound-scratch assay and Matrigel invasion chamber assay, respectively.

Results: The abilities of proliferation, migration and invasion of QBC939 cells were significantly decreased after
either lone AG1478 or 5-FU treatment (all P<0.05), and above effects were further enhanced by the combined
treatment compared with either lone drug treatment (all P<0.05).

Conclusion: Combination use of EGFR inhibitor and 5-FU may be an effective method for inhibiting the growth,
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migration and invasiveness of cholangiocarcinoma cells.
Key words Bile Duct Neoplasms; Receptor, Epidermal Growth Factor; Fluorouracil; Antineoplastic Combined
Chemotherapy Protocols
CLC number: R735.8
JIELAE A 2 — AR IR TR N AR L B AR Y 1.4 &5 BT R iX 38
A bR, HOR R R RS T RUE B AR BT 3] 95 5 98 T 4G 25 Wy Xk 4 i i % RE T 19 52

SEHRTIIE Y R I R B A K T Z K (epidermal
growth factor receptor, EGFR ) G ErhB4ATE A
JF A E 47 988 20 2 v B 3 3k AR W) v T R 55 2 41
Mg BF REAZ, WL, WAEECGFRAE i #%
XF TR 9T I i BAT AR . AR RESUER A
EGFRINFIFIAG1478 55-FIRMERE (5-FU ) , W
ZEPI AT IR R QBCO3O A MU 7 . 1T 7% S AR 22 1)
S, BEITAG 1478 5 5-FUMK & F 245 %F 045 35 14 1
L Al ARG 7 4 Ak B e S Rl 4

1 MREFE

1.1 kS EEm#

A& Mtk (QBC939) Mg & A
B B e R B2 # WS T R A7 . AG 14781 H & 1=
Calbiochem/A &), 5-FUW [ L ifg I 4 3% 0 7 .
CCK-8 [ st MEFEA ], By EC 7 B 5% Ye kbl (1 b
TisolarbioN Tl o
1.2 WEEFSAYMLESA

JH & 10% 16 48 103 /9 IKBE D ME M 1 37 JE 7E
37 C. 5%CO M FE B3 240 h 3G %, R
il A B iR #180% LA b AT AL A o IO $i 0 4n g ik
TS G HMT . XA, AG1478
(10 pmol/L) #4, 5-FU (100 mg/L ) 4,
AG1478 (10 umol/L) 55-FU (100 mg/L) B4
B
1.3 ¢AEEIETE AL 140

CCK-87% F T I 7 25 W oF 240 B 184 5 RE ) 1) 5%
Mol o 4 AV 4 AP T o6 LG 3R (100 pL/AL)
W BE S5 A 2580, A ) 5 A 25 4L L B
M, A4 EI, R e B
HIE R HH, WHRES T, BF24 hia,
fLIMAT0 pL. CCK-8% W, 37 CHEH4 him, W&
Aysoo HIAETE R (% ) =[ (ALE-AZSH ) / (AX]
H-AZS 1) 1% 100%

© WA )3 i [ & F A F A EFH

M, A FofltR i, FRERKZE90%mA, T
M E YUK AL HE R 10 p LA WSk 76 Hh g X KR 1
BTG 20 M R X . PBS 3 UK A & A [ 25 4
G FREE, KigR24 h, 45T 0RI24 hiE[R —4i 1
LB IR, IR BRI R X B 0 R, AR N2
2 T B 40 i 80 o R R A T RS T A
1.5 K5 ARE IR 6

Transwell/J\%%ﬁMatrigelﬁfﬂﬂ%%Xﬂ“?ﬂﬂﬂ@f’%
ZEREI S o FH B 37 A B Matrigel (2:1) 5]
A Transwel VNE B, fE TS5 A 200 pLJG
I3 B 75 56 R AN (S = 104l ) L 4%
BUMANF 259, FZEMAS00 pL7% 10%06 4 137G
MR FR TR MR A4 53R 24 b, AR /N0
WMELEREBAM, PBSUERIE 4% % B W EE
B, I FH i DG BB e i e 0 )5 1R
1.6 ZritF4abE

K HISPSS 16. 0581444, B 3R 3584 +
i (X xs) /no 41022 55k A B 2 07 2250 #r
HLSDK: 8, P<0.05 MR A G L.

2.1 AG1478 # 5-FU X} QBC939 4f i1 58 19 54 i)

YA 24 hn, FHBEAGHEAL, HE
DR, W24 WGt 45 4 b 25 W X 4 i g
B ., B FTAG 1478 FI5-FUXFQBC9394H
W3 5l B —E A RIAE R, CHERG N HTAG1478
M5-FURF, A6 QBC9394i il 3 5 e
AG147841 . 5-FULL FBL A H 25 241 40 B A7 15 %
39 (86.22+5.14) %, (64.30+3.31) %A
(51.71£2.41) %, Sit2=natins, 44008
R R R A G E L (F=42.658, P<0.05),
ZHE ISR B RS A AMMAFTE RN AG14784]
SS-FU4SBEAG 24, A ERYAGITFE X
(¥P<0.05) (K1) .

http://pw.amegroups.com



1104 i [E

SRR R %24

2

1 &% QBC939 MMFFiE F L&
Figure 1 Comparison of the cell viability among groups of QBC939

cells
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Figure2 Comparison of the cell migration rate among groups of QBC939 cells (x20)

3 %4 QBC939 HaE

Figure 3 Comparison of invasion ability among groups of QBC939 cells (x40)

treatment group; D: Combination treatment group

© MR ITF EHHBNHFEIH

A SEAXTIELY; B: AGI478 4; C: 5-FU4; D. Be&HZY4

A: Blank control group; B: AG1478 group; C: 5-FU

http://pw.amegroups.com



Wl UANE, T RFAKET RIS 5- RO SR A 5T RREAME 1105

3 it i’

-

AR R IR AR L E R, BF
A6 FE 2 H 250k /000 BRAR 8 AT AR IR R A TS
hoR #5219 A0 SCHBR i T 3545 28 A2 R AU
15%~40%"", B SR JHAS 8 0912 Wi B R B B
J&, HEKIMrZHHmYIEREECRETF
RULLs o A% G 0 ATT B Tseys %k I 48 98 1936 97 4F 1
AIRY, XWTFREATHRIBEYIBRM R E, WoEREE
28 5% FH T AR U1 B 31 % Bh B ok 98 24 9 2 5 R e E A
ATV, H R T RE e 0 I 2 e, Ak
RIRA T

AW Ak 26T COBCh M R 25 AR T T
ght AR MRA YT R IG R SE b, BRA 2
HABCELY DT, 252597 &, FBEARE RIE
AL . EGFRILRIA T Z B0 Mg, 4 g i 6 i
B!, HESREFSARARBEME LA X,
IR BT P HESE, EGFRiEFIATAFNIEE L A4
FERF RS AL 20, UL E A 8 M EGFR I % h ¢
SEP TR TIRIK, WEGFRAZ AR
SR R S M AR R AR R e Y, ARk
B35 JE £ Je ikl 3T EGFR/Akt/ B -cateninf 5 i J%
AR g T A . B, ARBF RGBT S
BHEGFRIMFIFIAGCI478 55-FURMAEN, Jyiim R
B A FH 25 3R AL SE B0 AR o

FoR s R n, EMRERQBCI394H i,
EGFRIPHI FIAG147855-FU R i 3 30 41 41 g 1%
B, $10 umol/L AG1478 5100 mg/L 5-FUBKA
VEFH T 40 M, 458 5ol FH 24 20 5 A T 5 A 410 16 4
MO FEAE R . RIEE, %48 T AG147855-FUBKA
FHZ5X%FQBCO394I M iE B MR 22 6E 1 2 . &5
WESZHR A 250, QBCO3OAN Mg 5 . i #% Ail{Z 28
HE 7 ¥ B o I 25 W 0 I . X T REZE T AG 1478
55-FUME AL AT, 5-FUR AT IH AL IE Bh g iy
HEAY, PMRENMBEENGY, HLREIEH X
it 24 1 BEL A SH A 5] e B ) i Y, AG 1478 7T g
W W EGFR S LA, 4, BHWPI3K/PKC/IKK
W, MHINF-« B, AT IREZTH e
HM, HEGFRA T HIA T ARG MR, 2/l
VE AR g /NS TR e A R IR 97 R, EGFR
M AN AR S . R R JE R 2 A
Y 55-FUBK BA —@ i s, (HmFsHmEA
AL i — 2D 50T

© WA )3 i [ & F A F A EFH

&k

[1] Patel T. Cholangiocarcinoma-controversies and challenges[J]. Nat
Rev Gastroenterol Hepatol, 2011, 8(4):189-200.

(2] W, X AFAMEE R S TR TR AT AT it Je )], 3
FRIRE R, 2012, 20(5):1055-1059.

[3] Patel T. Worldwide trends in morality from biliary tract
malignancies[J]. BMC Cancer, 2002, 2:10.

[4] WUKHE, B, SRS, 45 JIFNIRAEJE T ErbB4 2k 22 I R
S[I). R E AR AR, 2015, 24(2):180-184.

[5] Aljiffry M, Abdulelah A, Walsh M, et al. Evidence-based approach
to cholangiocarcinoma: a systematic review of the current
literature[J]. J Am Coll Surg, 2009, 208(1):134-147.

[6] Sharma R, Gibbs JF. Recent advances in the management of
primary hepatic tumours refinement of surgical techniques and
effect on outcome[J]. J Surg Oncol. 2010, 101(8):745-754.

(7] EREIE, SN, skiE, 4. s AR IS (D Z0H5E )], &
PEEES, 2014, 29(11):2046-2049.

[8] Mavros MN, Economopoulos KP, Alexiou VG, et al. Treatment
and prognosis for patients with intrahepatic cholangiocarcinoma:
systematic review and meta-analysis[J]. JAMA Surg, 2014, doi:
10.1001/jamasurg.2013.5137.

[9] Sirica AE. Cholangiocarcinoma: molecular targeting strategies for
chemoprevention and therapy[J]. Hepatology, 2005, 41(1):5-15.

[10] Maroni L, Pierantonelli I, Banales JM, 5. jetf%2A7E I 40 i &
JEFIEZVE]. EE SRR, 2015, 24(2):151-162.

[11] Blechacz B, Gores GJ. Cholangiocarcinoma: advances in
pathogenesis, diagnosis, and treatment[J]. Hepatology, 2008,
48(1):308-321.

[12] Arnold D, Peinert S, Voigt W, et al. Epidermal growth factor
receptor tyrosine kinase inhibitors: present and future role in
gastrointestinal cancer treatment: a review[J]. Oncologist, 2006,
11(6):602-611.

[13] i, FURSE, 8N IFRIBE S5 &0 IR 4
EGFRIYZRIE K ILF X [I]. P @SR, 2011, 20(2):200-
203.

[14] Lee J, Park SH, Chang HM, et al. Gemcitabine and oxaliplatin with
or without erlotinib in advanced biliary-tract cancer: a multicentre,
open-label, randomised, phase 3 study[J]. Lancet Oncol, 2012,
13(2):181-188.

[15] D& %E% 8t EGFR/AKT/B-catening 4241 il S i 92 g
TARME[D]. )M R T R R, 2009:96-97.

[16] ZE7KR%, Vi, £152, 45 MR BRI IN205- TR e
YIRS )] P RSS2, 2013, 22(8):976-
981.

http://pw.amegroups.com



1106

sy
)

BRI S 524 4

[17] ¥y, BRvdchm, AR, 5. IR S A& I R N0 A R
NF-xBAYFIA KR L[], drEEE MR, 2010, 19(8):925-
928,

[18] JMZA, FZE. EGFRAFT-HE [ iRy 5 I NEIE AT T HE e (0],
WA, 2013, 22(8):1069-1073.

[19

[}

Ariyama H, Qin B, Baba E, et al. Gefitinib, a selective EGFR
tyrosine kinase inhibitor, induces apoptosis through activation of
Bax in human gallbladder adenocarcinoma cells[J]. J Cell Biochem,
2006, 97(4):724-734.

[20] Zhang ZC, Sirica AE. Simultaneous inhibition of ErbB1 and

=

ErbB2 signaling significantly enhances the growth suppression of

rat and human cholangiocarcinoma cell lines[J]. FASEB J, 2007,

21(Meeting Abstract Supplement):A71.

(ALm# RiE)

AXSIARK: WAZE, ZRIE, W, % REARKKEFZ
A A ) R 5 - B e o JIEL A A R A ST A . AR e
JIRIFENAT]. H EREE A MR, 2015, 24(8):1102-1106. doi:10.3978/
j.1ssn.1005-6947.2015.08.009

Cite this article as: ZENG JH, PENG SY, XIE BW, et al. Effects of
epidermal growth factor receptor inhibitor plus 5-fluorouracil on
proliferation, migration and invasiveness of cholangiocarcinoma
cells[J]. Chin J Gen Surg, 2015, 24(8):1102—1106. doi:10.3978/
j.1ssn.1005-6947.2015.08.009

AHEAHRILCRIEER

— R CRP FH YT 98 5 25 HAV TREER L] ECG
Toll FEAZ A TLRs B S A A e 2 Al A R PR bFGF oI AR CCU
R INK R Tt P PCR lIK=-¢/ S Angll
SEN I WBC VAEMREN - EWRBE AW ABCIE A N B A R VEGF
AR IL BRAR o AL T HRP L4571 1 A R vWF
R ek s 1y, HRPUEMREN - AWERBE AW SABCIE | Ak Hb
R E cv TR ER 2 PBS 1 LT SCr
PO RPUEMRE A - B FEL Sk FOLEN GFP MM PR A BUN
REAKRF T EGF TREFEDI G2 12 PRI 5 ELISA QRN PLT
TN 2 T i 2 il ALT e 2 A LR FDA I BP
[t MDA Jikg EEG I AU R S0,
IR 4975 25 HCV WNEZE /N5 2h LPS I IR R NZENS — A% ‘ﬁ‘l’ﬁa NADPH
A AL SOD P Rz A — S AL il eNOS P AR ZE A SARS
LIRS MRI A LB SRR CCr —FA NO
AR o B 2 O [ VLDL-C IREA BUN — A G NOS
V2% i N 2 1 I LDL-C Yt 11 FEE A [ TT L] TR EDTA
Bk — AR5 R PaCo, B It S5 ] PT L ACh
Bhlbk i 53 e Pa0, AT HEA BSA AT RIR HBV
THIBEEAR DMSO £ N | HSP CIF M e BUik HBeAb
SRS — RATBRE N RT-PCR NP A T HIV CIITFRIGTE e PUIT HBeAg
B T 4l Th NGB E RS R HCG LIV S R A HBsAb
AN R R HGF SRR ATP I 5 8 R TR HBsAg
T IFN = TG CHENF R OB HBcAb
e 2% P N R 1 I HDL-C A BRGARATL NS LI SRR OPUR HBcAg
A0 H R GSH JLIR S EVA R E A WHO SRR IR FLTC
[EAH pH )% PG WEEIK ddH,0 7 R AR e ey iNOS
TWER R RNA 22 R AR MAPK SRR AR bR TUNEL
BT -« B NF-k B DY) F ) R 6 ol il S i MTT Z M LOH
i1} RBC IIANG — e geta, HE HsRAk 2 RS ECL
EARd 1] UM ESR JG A i FBS JHIEE SR BE R T TNF
ARG -2 COX-2 AR RAE AL BMI GiehAeEialya ICU
5 AV B 4358 1M 3 At ] APTT RAEATRAILE R AST U N TGF
A ROS JIt SR AZ R DNA SR ! NK 4t
PAFE G B4 B AL AIDS Y1 L (E G55 ICAM LR DBIL
JULEF Cr AT ECM IR TC
FEIT 4 I 2 il MMP OB R e b i ERK JeNiliEa TBIL
AL X LW 2 BRAR B A CT iEE A FN

© MR ITF EHHBNHFEIH

http://pw.amegroups.com



