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The correlation between up-regulation of cyclooxygenase-2 expression and
hepatocellular carcinoma angiogenesis
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Abstract ; Objective ~ To explore the correlation between up-regulation of cyclooxygenase-2 ( COX-2 )
expression and hepatocellular carcinoma ( HCC) angiogenesis. Methods The expression of COX-2 , vascular
endothelial growth factor ( VEGF ) | basic fibroblast growth factor ( bFGF ) and angiopoientin-2 ( Ang-2) were
examined in eighty matched sets of HCC specimens using immunohistochemistry and reverse
transcription- polymerase chain reaction ( RT-PCR ). Results In HCC, the expression rate of COX-2,
VEGF, bFGF and Ang-2 was 75. 0%, 62. 5%, 60. 0% and 61. 25% , respectively.
Immunohistochemical staining scores of VEGF | bFGF and Ang-2 were 5.98 +1.16, 4.57 £0.26 and
5.87 £0. 12, respectively in strongly postive group of COX-2; and were 3.30 +0.22,2.61 £0.16 and
2.63 £0. 13, respectively in moderately weak postive group of COX-2. The expression rates of VEGF,
bFGF and Ang-2 were 100.0% (95/95) ,94.29% (33/35) and 97.14% (34/35) , respectively in
strongly postive group of COX-2; and were 60. 0% (15/25),60.0% (15/25) and 60.0% (15/
25), respectively in moderately weak postive group of COX-2. There was significant difference in HCC

angiogenesis between the two groups ( P <0.01), and COX-2 expression was significantly correlated with
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VEGF , bFGF and Ang-2( r =0.857,0.706,0.901 , respectively and all P <0.01 ).

MVD was 73.18 =

12.43 and 33.42 +7.52 in strongly postive group of COX-2 and moderately weak postive group of COX-2 ,
respectively ( P <0.01) ,and COX-2 was significantly correlated with HCC MVD ( » =0.812, P <0.01 ).
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A By 2002 4 1 —2004 4F 1 A A7EA B
i B2 B g HCC JF AT TR VI BR 19 80 fl | % . 5
69 B, & 11 B s 4E % 33 ~ 75 (P RLAEIA 49.7) % .
HCC #B AL 73 51 & AF 4 0 38 ), JF 26 ot 25 49, JiF 72
AL, B R 6 B, £ BAF R K TR
(HBsAg) BH¥E 69 1 (86.25% ) , HL N B JIF & #is 75
(HCV) B 15 B (18.75% ) o B FHL 42 =5cm 42
B (52.5% ), <5cm 38 #] (47.50% ), H G HEH
(AFP) [P 60 B (75.0% ) o ARA B )S, 5z B D)

BHCC H (%) 200mg) , 1 %E‘Zﬁ‘fuﬂlﬂﬁfﬁﬁﬁ
g — o DLW I, RO A RS B S A
4pm,
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Rt N COX-2 Z 5 Bt /& M $it A VEGF £ 3¢
B BT MR A 35 [ Neomarders 23 H] 5 /N HT A CD34 #
SEREBUR I A SE[E SBA 2 Hl s S P N Ang-2 B BE BE
otk B 3¢ [E ADD 2\ 5 /N BLPT A bFGF 5 58 B 4t
R [ 5 [ Upstate 23 ® 5 42 90 R b5 ic 19 7 50 % 186
Wy B 2 & Vector 23 ml 5 A W) R ARIC B 7F BT B 1eC W
F 2 E KRL 2 # ; Vectastain ABC X 7] & g B 2% =
Vector A &) ; RT-PCR X 57 &, TRIzol i 57) , & RNA Hhi
#2150 & W [ 5 [ Staratctagene 23 7] .
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1.3.1 % & a4k (VABC %) #% ol 5% 4 2% P
COX-2, VEGF ,bFGF , Ang-2 % CD34 ¢ 2 i& ¥ 4
TR s KA o 3% Hy Oy R I 1S min, DLRH
W PN P A SR W B 3R M PBS B UE Smin, 3 K
B K 1 )5 10min, PBS JE Uk Smin, 3 K, % iR %
H 15min, 5% ¢ IfL 7 (PBS M ) £ M ,37CHEH
1 h J5 8 48 W T B AW, i m A 1 100 it A
COX-2 Z g REHTiR, 1: 100 fedit A VEGF £ 35 [& #it
K, 5 pg/mL BT A Ang-2 HLBEREHIR, 10 100 /R
LN CD34 BsgREHTiR, 10 100 BL4T A DFGF £ 33 [
ik, 37CHEH 2h, PBS Mk Smin, 3 ¥ . 43 5
A 12200 /2R %) 2 bR id 19 F 50 B 1gG A1 12 200 4R
PR AR B BT AR 1eG, % IR AFE H 40min, PBS
5min,3 K. %/ VABC 3,37 C# F 30min, 5
0.1M PBS(pH >4) ik 4 ¥, K Smin, DAB HCI
VWS 10min, ZEIE K th sk, TR AR R G0 K,
THIREY R RS R, BT WA
1.3.2 faaftidEes Al COX-2 L4l
Ji 5 PN R/ BN A% B R 6 UKL E O BH . &5 2R
PEAY S WRSCHR) o B 40 M FE 4 0 ~ 3 2k G
FHPEZ0 ML 0,1% ~10% Jy 1,11% ~50% Jy 2,
S51% UL ER 3 g @i Z o0 ~3 % Btk o, 5
PSS U, EEH M 2, s BH MR 3. P& 2 A B
A A2 Y COX-2 o i 20 AL 3T 43 . VEGF , bFGF
M Ang-2 [ 3 35 0 SR % VE 40 AR . MVD i %0 2
i Weidner“]iﬂiﬁﬁ,ED&ET&E@%T( x40)T
AT R, 4% I % R X, B .
TER A4 ( x200) i+ Bode ni b & 6 8 5 H ,
G55 A 200 f5 AL EF R A i 4 B H 19 oF B Bk
N

1.3.3 RT-PCR # 0| 5% 41 22 ¥ COX-2, VEGF , bFGF
Ao Ang-2 a9 Rk (1) B DA 200mg 4140, i
AWA 2mL, B 5 O 2] 0 % 1. Sml ) Eppendorf
%5, (2) 1 TRIzol 32 7 ¥ B350 WY 7 1 42 B2
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RNA, BRI I A5 0. 2mL, Rl L% %] 30s,
2 ~3min, 12 000 #/min B> 15min, K& 2
KA FH i EP 4, 5 L T2 A 0. 5mL 5 7 i,
WS, K E#E Smin, 12 000r/min & >
10min, 3 b3, EP & BEJE o] UL 1 @ () RNA; fin A
0.7mL # 75% £ I3 ¥% 3% , Y& ¥ RNA,7 5001/ min,
B0 Smin, 7RG, S AT AL 10min, B 4
RNA # i F 1. 0% B g W5 % ik, 60V L&, #E 47
HL Pk 30min, | i RNA 58 8 %k, I 7E 43 O Ot B F il
FE & B RNA W (pg/mL) = A260X Hi B £ % x
40/1 000, 155 & & W B o (3) eDNA fJ A 8. 21 pL
fKFR ,RNA 2L (2 ~4ug), FEHLGI ¥ (0. 5pg/ pl)
1 uL,DEPC-H, 0 9L ,70°C /K% 10min J5 & AKH,
Rnasin (40U/ L) 2ul, 6 #% 5% B 22 0 W 4pl,
10mmol /1dNTP 2plL, 0. Imol/L DIT 2pL, M-MLV
1l,37C K% 1h, cDNA f£7FF - 20°C K4 &
. (4)PCR § 3, COX-2 5| ¥ ¥ % . COX-2 Sense
4 5'-TCACAGGCTTCCATTTGACCAG-3', COX-2 anti-
sense 4 5'-CGCAACAGGAGTACTGACTT C-3', 4" 14 K
B K ol 644bp, VEGF B| %) /¥ %1 & VEGF sense H
5'-CCGGTC GGGCCTCCGAAACCATGAACTTTCT-3 ",
VEGF 3 5'-TC  ACCGCCTCGGGCTTGTCA-
CATCTGAGT-3 ', ¥ # B Bt K & & 590bp, bFGF 8]
Y ¥ 1] : bFGFsense 4 5’ -CCTGGGGAGAAAGCTAT-3 ",
bFGF - antisense 2 5'- GCTTCA CGGGTAACAG-3',§ 1
B K E O 290bp, Ang-2 5 ¥ JF 51 : Ang-2 sense
9 5'-TCCAA  GCAAAATTCCATCATTG-3 ',
2 antisense 4 5'-GCCTCCTCCAGCTTCCATGT-3 ", 4~ 4
A B A 350bp . DL g ¥ ¥ B b i 1 R A
BRAE A B, ¥ 8 GAPDH iy N xf B, L 5] 9y )%
% . Sense A 5'-AATCCCATCATTCCA-3', antisenes A

antisense

Ang -

B 1 HCC f COX-2 & [ & 2
5ok BH Mk (x
200)

HCC ft COX-2 & 55
PH1E 2 ik ( x200)

5'- CCTGCT TCACCACCTTCTTG-3', # # K Bt W
580bp, g H 3£ [F Startagene 2w, (5) ¥ Mk R Ny
20ul f& &, ¢DNA 2uL, 10mmol/L, dNTPI1pL,
25mmol /L, Mg>* 2L, PCR 2w {¥ 2 pl., iE . X 3]
P (10pmol /L) £ 1.5pL, Tag i 2pl, DEPC-H, O
SuL., (6)PCR £ {4y 94°C 7% ¥ 2min ; 94 °C 7% 1
30s;55°C & 1 30s;72°C ZE {1 30s, 7H ¥ 40 IK;
72°C HE fft Smin, PCR ™ ¥ 17 1% B B Bl BE B Uk
(% EBO.5ug/mL) ,J EH EHT0V, H 3K 40min,
LMK LML, WA
1.4 SZitFELE

BoAm A B SPSS11.0 Stk ik 47 x> K ¢
W W o M1 56 FH Spearman % 4% AR 3 40 #7 o IR«
ts KM, P <0.05 RImAZRIH¥HER.
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2.1 HCC #42 ¥h COX-2 5 VEGF ,bFGF #1 Ang-2
80 f] HCC 1,60 f5i] COX-2 3Kk BH %, H b 55 [
P8 Bl (1), s B 17 1], s FHPE 35 ] (& 2) 5
VEGF [H % 50 il v, 55 FHE 6 5 (& 3), P9
], s B 35 5] (18] 4) 5 bEGF B 14 48 {5 v, 55 [
PE4 B CELS) A M L1 ), s BEE 33 il (& 6)
Ang-2 PHM: 49 i, 550 7 # (B 7)), hFH M 8
B, s B 34 ] (&8 ) o B M g 1 3 B K N B
MIAZ N A B v R R e 5 COX-2 5 P M 41 M
B T e AR A b s B2 B R
(P <0.01)(% 1), COX-2 #ik 5 VEGF, bFGF FI
Ang-2 RIKEW B IEAMK(r 4354 0.857,0.706
#10.901, P45 <0.01),

B 3 HCC # VEGF 2 5 & 4
B PE 2 ik ( x200)

HCC v VEGF £ 3% [
Pk ( x200)
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B 5 HCC v bFGF 55 F1 B 6 HCC 1 bFGF 5 3 K
Pk (1 x200) PE ik (1 x200)

%1 HCC * COX-2 5 VEGF, bFGF 1 Ang-2 HY % 3% 41
Y ALIF LR (x £5)

ikl BI%  VEGF ik bFGF £k Ang2 %Kik
COX-2 3 BT 35 5.98:1.16 4.57+0.26 5.87+0.12
COX-2 hgfAM:  25 3.30+0.22 2.61x0.10 2.63+0.13
Pl <0.01 <0.01 <0.01
2.2 HCC A4 d COX-2mRNA 5 VEGF, bFGF ,

Ang-2mRNA RiZH X &

RT-PCR 1) 7= ¥) 48 1. 5% IR Ig WE BEIC LUK )5, 58
A AT AT LT NG R S R ) 450, B VEGE,
bFGF I Ang-2 B:(H 5 Be= ¥ 5 % B 51 ¥ kit ny B
W H B R /NESY 4 (B 9), COX-2, VEGF, bFGF
A Ang-2 e H AU R IX R 5N 75.0% (60/
80),62.5% (50/80) ,60.0% (48/80) F161.3%
(49/80) , H i 35 ] COX-2 3% fH 4 41 VEGF , bFGF
M Ang-2 B B PR = 43 B O 100.0% (35735 ),
94.29% (33/35) f197.14% (34/35) ,25 fi| COX-2
Hp B M R 59 B M 41 VEGF , bFGF 1 Ang-2 1 FH 14
AR 60. 0% (15/25),60.0% (15/25) Al
60.0% (15/25), COX-2 55 BH £ 40 i) VEGF, bF-
GF Fll Ang-2 RikF 5 HMEA ML, 2 5% f 8 &
(P <0.01)(%2),

2.3 HCC & COX-2 5 MVD g% %

CD34 FLRGe (0 F R0 70 B 40 I 4 A B A I
20 B, 38 R e B Gt 6 X LT 7R HCC H 4Ry 3k
% ,CD34 Fricd iy MVD , 7E COX-2 #8 BH 1 2H F1 COX -2
55 BH M 2 R IR 4R UL 35, COX-2 Rk MVD &
FEAE(r =0.812, P <0.01), CD34 fic 1Y
HCC 21 Z rp m] Bl MVD # & (& 10 ), MVD %% ik
(E11)

Bl 7 HCC Ang-2 255 B 8 HCC H Ang-2 R 58 [
PRk ( x200) P ( x200)

%2 HCC 414!+ COX-2 5 VEGF, bFGF Hl Ang-2 [y 5

ES
15 il VEGF BFGF Ang2
COX-2 Bk 35 100%(35/35)  94.29%(33/35)  97.14% (34/35)
COX2 Mt 25 60.0%(15/25)  60.0%(15/25)  60.0% (15/25)
P <0.01 <0.01 <0.01

&3 HCC 418 COX-2 5 MVD B A

215 11185 MVD r P
COX-2 i PHYE: 35
COX-2 rrgs fH % 25

73.81 £12.43
0.812 <0.01

33.42 £7.52

Mr: marker; 1,3,5 §1 7 43 5% 7% : Ang2, bFGF, VEGF Hl COX-2 7
HCC 441 2 5§5561K52,4,6 18 435 F 7R : Ang2,bFGF, VEGF 1 COX-
2 £ HCC 4140 fh 23 355459 ,10 S Py%t IR GAPDH

&9 COX-2,VEGF bFGF #1 Ang2 7 A HCC FEik 1580

B 10 HCC ¥ CD34 #Rid B 11 HCC  CD34 F7id
) MVD {H % i) MVD fEHAIK
( x200) ( x200)
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i 8 A R B B A AR R T i e Al R Y B
LR E AR A B A W e RN
COX -2 7 W yid & A & J& b i HIL I & B, v] fg &
S 3 e R T A LAY 1 B A <) . HCC 2 R I
i, R A kR B AN JF I BT A I Y AR AR
VEGF J& B Al f5c 5 25 () I 4 A B 7, J2 50 x5 R
0 M S M A RN PR A e R AR IS AR L A 22 4y
BF 2z — , BIAE A= B R B (AL 35 o o B AR
) R kO EEE A, 6 & HCC R 4 R
R R 7 BFGF 2 il 4 AR R B R R
T . EM®, 2508 RN ed®, B’ HCC 4
IS A | = A O . P ) Y QG 7, 4 B
R R i 7 W (SO 3 S S A o1 5 <19 |
T8, Ang-2 W] BH AR i 45 R RE A, BRI AS A T 0
VEGF #l bFGF % 1 % = & P 7 19 5 )2 Bi ok 007
O WF 58 R B I A AR R E R F VEGF fE
HCC 3 4& 1 45 A4 b AN Re A i i or IR, 20 5 bF-
GF, Ang-2 Jt: [ fE H1 A4 6E {2 #F HCC B 4 m % £
O W g R, CD34 & I B AR I A 2R R
W MVD FRig ¥ . MVD & Jx Bt HCC 37 & I 45
B B B AR M 57 48 A, AT OH I HCC 1y & A & R
J Wi )5 o Cheng %1121 32 ] 40 9 41 1k ¥ . Western EfJ
0 e Tl I G W% B O 55 ( ELISA ) vE 4G T 24 4
5 R R A LKW HCC, H i 4 4 rh COX-2 ik
5 VEGF fI MVD £ 1F A ¢ .

s (31 B 56 T COX-2 76 15 4> fb HCC 2
MR, EEBFHA TR RL, EETHL DA
Tk, WA N COX2 Wt XX fES 5 & 01k
HCC ) 8 o 72, 78 HCC & A= B30 B B &k 48 4 1
A WF5E R M S e 44k 7 i R RT-PCR % fF 58 A
HCC 4141 COX-2 ik, £ COX-2 Fik FH MW
60 fi] HCC w55 FHME 12 ], B 13 £, 58 FA 1
35 fji| ; VEGF , bFGF Fl Ang-2 7£ HCC H ji% FH P 3 ik
AR 62.5% ,60.0% F 61.3% , COX-2
FH¥: 241 VEGF, bFGF Fil Ang-2 (% FH £ 3 4 5 4
100.0% ,94.29% #197.14% , i COX-2 55 FH Pk
40 VEGF , bFGF F1 Ang-2 [ Pl £ 2R 4 5 4 60. 0% ,
60.0% F160.0% , ¥ 20 Fb %, I JR8 I 45 A B A 7
MRKIESITF L ZSABFEECP <0.05) ;%
e AL VF 4t B ox COX-2 5% fH P 41 VEGF , bFGF
1 Ang-2 [y &35 43 9 B W T COX-2 o 55 FH PR 4
) VEGF, bFGF Hl Ang-2 [§ £ ik (P <0.05) .
COX-2 5 VEGC . bFGF HI Ang-2 45 #1 3 ¥ ( r 4> 3
$70.857,0.706,0.901, P 4% <0.05), X5
Cheng[loj IR IE R COX-2 5 VEGF kR HEA —F,

16 COX -2 5 PH M £ 35 f HCC 41 4 b, CD34 45
) MVD - B E & FrH s MM%Ed MVD (P <
0.01),3 H COX-2 5 MVD A & Z M XM (P <
0.01) ., X5 Rahman 21 B 55 HCC ¥ COX-2 5
MVD f56 R f 25 A0 — 8. Mz, COX-2 T % ik
5 HCC Jr 4 1M %8 19 4 i % V1A O¢ , v] i & 3 HCC
KA R, WF5E COX-2 5 HCC 3 A= i 4 A= i 1)
K Z&, 0] A HCC & A ML, i HCC fb 2% 1
Bi FR 3R 9T 5 OB iR AR
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