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Abstract

AIM: To explore the mechanism of epidermal
growth factor (EGF) in the promotion of human
cholangiocarcinoma cell invasion.

METHODS: Invasion assay and cell proliferation
assay were performed in human cholangiocar-
cinoma cell line HuCCT1 treated with different
concentrations of EGF. Reverse transcription
polymerase chain reaction (RT-PCR) and Western
blot were used to detect the expression of ma-
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trix metalloproteinases (MMPs), urokinase type
plasminogen activator (uPA) and plasminogen
activator inhibitor (PAI-1) in HuCCT1 cells. The
activity of nuclear factor-kappa B (NF-xB) was
determined by electrophoretic mobility shift as-
say (EMSA). After pretreatment with pyrrolidine
dithiocarbamate or ibuprofen, the invasion of
HuCCT1 cells was observed.

RESULTS: EGF treatment resulted in increased
invasions of HuCCT1 cells in a dose-dependent
manner (cell number as EGF at 10, 100 pg/L
vs 0 ug/L:354+6.2,572+76vs163 +3.1; t =
4.77, P = 0.009; t = 8.63, P = 0.001, respectively).
However, EGF did not affect the proliferation
in HuCCT1 cells. RT-PCR and Western blot
showed that EGF dramatically increased the ex-
pression of MMP-9, uPA and PAI-1 mRNA and
protein in HuCCT1 cells, but it did not change
the expression of MMP-2. The activity of NF-«xB
was significantly increased after EGF treatment,
while EGF-induced invasion of HuCCT1 cells
was markedly inhibited by pretreatment with
PDTC or ibuprofen (cell number: 46.6 + 4.6 vs
623 +52,t=3168, P=0.037;353+54 vs 62.3 +
5.2, t=6.30, P = 0.003).

CONCLUSION: EGF promotes the invasion of
human cholangiocarcinoma cells, and the up-
regulation of MMP-9, uPA , PAI-1 and NF-«xB
activity is involved in this process.

Key Words: Epidermal growth factor; Matrix metal-
loproteinases; Urokinase type plasminogen activa-
tor; Plasminogen activator inhibitor; Nuclear factor-
kappa B; Cholangiocarcinoma; Invasion
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Fik: A e AR HuCCT1AEGF R
WE T 6 ta Az h Bom e yg it oL, KA
RT-PCR A Western blotm#7 7 ik, #ml & f 4
&% G B (MMPs). 8B ) 47 5 B JR 37 )
(UPA). 4F A B RS My A ) 7] (PAT-1) £ R R
EGFRE T oy AR Ak & £k, KA B &k
A5 F X IE(EMS A 4% 45 & B F(nuclear
factor kappa B, NF-xB)/£ R FJEGFRE T 49
M, HFANF-kB# 494 A PDTCA= A &35
(ibuprofen) R s 4 22 HUCCT1 125 &% 20 feL )z,
#ori F AP HuCCT 1R 5 2 Je42 22 1 69 % .

SR MAEEGFRAZWIEm, 124 5% itk
HuCCT1Z £ fa ik AL Z 38 e, B A 49
R EARHUPE(EGF 10, 100 pg/L vs 0 pg/L: 35.4
+6.2vs 163+3.1,t=4.77, P=0.009; 57.2+
7.6 vs 16.3+3.1,£=28.63,P=0.001), mEGF#%
JE 0 TACSTHUCCT 48 6% 3% 78 90 2 %5 v,
EGF®# ® _EiAHuCCT1 48 i P MMP-9. uPA#e
PAI-1#9mRNAF= & & £ ik K-F, MMP-2R %
%R, M ABGFRE 6938, NF-«B#) EALH
2 3873%; PDTCA M 4358 R4 H EGFif $69
HuCCT1 %842 % 71 (46.6+4.6 vs 62352, ¢
=3.168, P =0.037; 35.3+5.4 vs 62.3+5.2, ¢t =
6.30, 2 =0.003).
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CITBINF -« B R ABIRINE T ARlie S B S iR 2 HEX
. HRENEIAYE 2006;14(10):947-952
http://www.wjgnet.com/1009-3079/14/947 .asp

0313

JIEL A7 9 2 DU M A G Ok O B A e AiE,
LI ) & T A U RN RS 2 T BT R A
AVIBR T 22 10 F 2R . & AR K
(epidermal growth factor, EGF)f1EGFAz{A(EGF
receptor) fEHE AL 2t m Rk, JF HEHE
R AR OGN, G R E GF AT AR R IR i 4
M2 28, (R R . A2, EGFiEuIHE
I A 22 10 43 T ALEIE AN+ 400 2. AR T4
J& & ¥ (matrix metalloproteinases, MMPs).

PRI 215 W S0 Al (urokinase type plas-
minogen activator, uPA)FI 4% i R 0S4 F0 )
Ffll(plasminogen activator inhibitor, PAI-1)RE % %
figp e JER L S A U A S SR (ECMY), 1 5 88 41 it 25
T BE ORI, AR N SR I ZR, FLAE g 4 i f2
i g E . 2 s« B( nuclear
factor kappa B, NF-xB)& #5515 8 (1 i K ik
3, BERSIOG . TTMMPs. uPAFIPAI-11)
BESR, (RN AR AN, BA T NI
HuCCTI140 fubkrh, HFTEGFAHuCCT140 ffz
771 NF-xBifitk. MMP-2. MMP-9. uPAJ
PAI-1E FAZRIE MY, SRISTEGF (et 4n
i 452 2 164 it (1K) AH SCATL .

1 RIASE

1.1 A4 HuCCT 140 Jk i H A7 5K 27 B 2%
HRE U . i H 5100 mL/LAR A 1L i
FIRPMI 164085775, & 150 mL/L CO,, 37°C4%
PETFREFRALAR. M3 SRPMI 16405555551 4y 25
[EGIBCOZ w7 . EGFIYFBiomedical Tech-
nologies Inc. (Stonghton, MA).

1.2 ik ARAMZ 28 IR IIAE 40 15 75 25 AT,
BRSO A SIS, LKA N8.0 um, H
KN & — 2 I, W A250 pg/em?, =il
T, HuCCTIA S A [ B EGF b 3
24 hj5, HPBSH WPk, e gEdsm b
JZ, A1 X 10"/L. DMEMAE A S
T2 &id16 hiFE Ja, DO uE Ry, R
SE, SR AR b2 4 i 56 4 4, Gimzaj
. R n, TE06EE N THEUN FE R ET Z W s
N K SNSRI (RS- 350 41 B K e SO iR 4n
Hf12 %8 7). HuCCTIZNRAEEGF/E FIZEK
FHW S T- 1 34 5 47 Ik 771 &5 I 2 (Takara, Kyoto,
Japan), /7155 UL 5. 55 4 2 2408 (Pierce
2 ) R4 M, SRS H A TR & (Bio-
Rad, Hercules, CA)#4T8 € =. SDS-PAGE
S AR, T4 CHRBRMRAYN . &
TBSiZ10 minj5, H50 g/LIiAs U TBSH
M1 h; TBSEYE, IA—HU=IMEHF1 h/5TBS
5 minEEPE3k, A HUEEIEE 1 h/5TBS
VeSS ECLE (U Jr. 4 S RN AR ICR H
TrizoLEB RNAFEHRA T & (invitrogen /2y 7). HLik
YERNAFEIFAE260 nmill HWOG M. ity
5134 GenBank A 24 H A L1 AR 7
514%)/7%1. MMP-2: Sense 5-ATGGCAAGGAG-
TACAACAGC-3', Antisense 5-GCTGGTG-
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& Lo
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60~

301

Cell number

20

10

0 1 10
EGF (ug/L)

100

B 1 EGFXYHUCCTI/BIRIEZRNANRIE. A: Jetadmi
FLIRH912 22401, BEEEGFKE FIHIN, 12 2H040iaH %2, B:
SRR PR R AHEEL, PP < 0.01.

CAGCTCTCATATT-3, 377 bp; MMP-9: Sense
5-TGGGCTACGTGACCTATGACAT-3', Antisense
5-GCC CAGCCCACCTCCACTCCTC-3, 172 bp;
uPA: Sense 5-AGAATTCACCACCATCGAGA-3,
Antisense 5-ATCAGCTTCACAACAGTCAT-3,
474 bp; PAI-1: Sense 5-ATGGGATTCAA-
GATTGATGA-3', Antisense 5-TCAGTATAGTT-
GAACTTGTT-3, 452 bp; GAPDH: Sense
5'-CCACCCATGGCAAATTCCATGGCA-3,
Antisense S-TCTAGACGGCAGGTCAGGTC-
CACC-3, 593 bp. %28 V& il & it BH AT
Wik, PCRY A AZTEISTC 1 min, IBK
55°C 1 min, ZE{H72°C 1 min, #f#25-301K. PCR
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EGF 100 pa/L *

FEYILI20 g/ LB IERH B HL UK AT I, B AT
UL A

kI L UKOE RS K i B (electrophoretic mobil-
ity shift assay, EMSA): 4l itz & A IS R
Deryckereft] 7 E". #AT 8 AE R, BUIL10 pg
5jy-32P-ATPHRIC I HIUK£92-3 h, HIIKEE R
R, ETAHL -80°C H 21530 min, T
=70°CUKF AT IHON B 25, 5-6 hialihr, id
KA.

SRR P S Ed LB £ bR
FoR, IR AR ek 56

2 R

BEEEGEWK 1, HuCCT 1R 2840 i ¥ th
B 2 38, LA A S R ARO (B 1), AR,
EGFIR (#1438 A6 6 Hu CC T 140 i £ 386 5 I B 55
M, KEGFRES(EUFHuCCT140 i 1)1% 285
1. EGFH] & _EIHMMP-9. uPAFIPAI-1 mRNA
I [ RIEK(E2), TIMMP-24K W52 500,
Bl EGFU 5 A1 0, NF-xB 3% AL B 3 14 5
(K13), XHINF-kBIIHHIR 1] 82 HEGFi% 3
(HuCCTI14 112 28, AL HINF-x BH 14
PDTC(pyrrolidine dithiocarbamate)flibuprofen
AL FEHUCCTI40 M2 h. 45 3 5oR, PDTCAHN
ibuprofen ] ZIHIEGF T (I HuCCT 141 113 28
11(K4), £WINF-kBHEGF% S$HuCCT141fi{
VIR

uPAf2PAI-184 %
ik, JF4E & NF-«B
#9 7%, f£ JANF-
kB 6] 4 TR 2
J&, EGE% %
wm B AE & N R
TAWH, A
7% H EGF 7T 3% 3%
e % % 2 R, 0 42
£ Hh, L3I oT
#E 2 @ T NF-xB
155 FiEEHR
EMMP-9, uPAf=
PAIS & & /K fif By
T 456, AT
RABZ 5 LK
#HE, HEANFR
AT IRIE.
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A M 0 1 10 100 EGF (ug/L)

MMP-9
172 bp

MMP-2
377 bp

uPA
474 bp

PAI-1
452 bp

GAPDH
593 bp

100 EGF (ug/L)
ey —

MMP-2 M S S - 2 kU
on e . — -

PAI-] w8 ku
ractin (D < -

B 2 EGFXHUCCTIZBEMMP-9, MMP-2, UPAFIPAI-1ZRIX
V0@, A: RT— PCR; B: Western blot.

3 1Hie
Ji R 452 28 A2 — A 22 W Bk B, 03 40 i 19 5
WP 38 B S AN TR o B IR 4 W) AR IXAMR
IR, 4R AME TR S ER. P2 R
FR Al B, LG AR < i 22 MM Ps, uPA.
TV IR S )4 ) (plasminogen activator
inhibitor, PAI-1), Z 51X FE. MMPXIA, HF
AEMMP-2FIMMP-9, AW RE R Al 5L, I
A A AP 4 i A0 i BT, T A e A i 7 o ik

0 1 10 100 EGF (ug/L)

NF-«B

3 EGFXINF-«BEIHAIRIA.

70 _

60

50
9] b
Qo
2 40
3
c
= 301
Q
o

20+

101

0

Ibuprofen 1 mmol/L -
PDTC 20 pmol/L - +
EGF 100 pg/L - + + +

4 NF—«BIDHI#)NIEGFESHIHUCCTILREBR Z RS20
°%P<0.05, °P<0.01.

JERIE LR, A2 N IR, HAT I8 40 = 28 it
P ke R AU, uPA MG ET 4 B 1 I
BEAR N £ Y R I, TR A AN I A R R
1, [A S MMP-2FIMMP-9, it 3E i 6 40 it
(R ZEMEEFS") PAL-1EuPA M —Fhimbl, —
J7 i 5 uPA/UPARTE R A1), Ml 4F
Wl R GE RNV, D57 1, AR X R S
WA, fFuPALERT G A N FEAR, uPAR P
PRE 40 o 2 18, X AE I T uPARIREE, 1A
VAT uPARTESH M 3 1047 5 (A8 4k, 335 BV 40 f #e
o AR R 4 i R TR uPA Y 3 (1 B L R S Bh ik
J5 A FR ORI P DX 3k AR A 1 7 B, AT AR 3 e
IR RN AT R BoR, b
EGFIRE (340, HuCCT1 1R 2241 i $i0z i 1
o, TGS G0 B B R T L, EGFRERS Y
SHuCCTI4 fultifz 22 /1, & HEGF{2 ik iH 4

et 240 AR 28 A2 o A0 M 39 5 B . A e
J64 20 iz B 1) SO AN e R A ) AR I 2 23R
22, UL, EGF{E Uk 0w 40 oA 22— e A/
fl ML, JLRT A th 40 B SRS TR AR 5 RS 1. 3R
PRI EMEGE I AHuC CT141 fu ks 77 3%
H, MmRNAFIE (A P AN AT R EGEAS [l
FHuCCTIZ4H s FMMP2, MMP-9, uPAFIPAI-1
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MMP-2, uPARIPAI-1%%) ¥ 251 % ], NF-
« BA5 5 A% 3 i 7 MR R A B i R e
FEHEEMEH, Rl et MEMMP-9, uPA
FIPAT-14E 26k AR gt IR, EGFAT LA
$ERNF-x BTG, $EREGFITMMP-9, uPA
FIPAI-1, ¥i5EHuC CT 140 fl (142 28 77 ml e 2
INF-«BfF 54 S B SCHLN. b Tk —2F
SCHEGE S R R 12 22 F R mT A & a3 n
NF-«BIFE TSI, BT THINF-« B 655 44
A= 28 A8, R ILHINF-« B\ 4 PDTCAI
ibuprofen i FHUCCT 1410 )5, EGFS£U1 41
AR 2% 77 B 2. 32 20, (HEGF 3 23U 4i i f= 2%
FIEAT SEA AN, X UL EGFX 41 L2 28 1
N S NF-« B 44 ¢, EGFEIEMMP-9,
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