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Abstract

AIM: To investigate the expression of cycloo-
xygenase (COX)-2 and vascular endothelial
growth factor (VEGF) in carcinoma of the gastric
cardia, and to evaluate the relationship between
COX-2, VEGF expression and angiogenesis, and
clinicopathological features of carcinoma of the
gastric cardia.

METHODS: Forty-six resected tumor specimens

were obtained from patients with carcinoma
of the gastric cardia, and 21 corresponding
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paracancerous normal tissues were randomly
selected as a control group. Immunohistochemi-
cal staining was used for detecting the expres-
sion of COX-2 and VEGF. Monoclonal antibody
against CD34 was used for visualizing vascular
endothelial cells, and microvascular density
(MVD) was determined by counting the number
of CD34-positive vascular endothelial cells. The
correlation between COX-2, VEGF expression
and MVD and clinicopathological features of the
patients was analyzed.

RESULTS: The positive expression rate for
COX-2, VEGF and MVD in the cancerous tissue
was 80.4%, 76.1% and 31.95 * 3.87 respectively,
which was significantly higher than that in the
controls (14.3%, 19.1% and 16.28 £ 1.55, respec-
tively; P < 0.01). The mean positive expression
rate for COX-2, VEGF and MVD was associated
with clinical TNM classification (90.3% vs 60.0%,
x> =5.91, P <0.05;96.8% vs 46.7%, x> = 16.13, P <
0.01; 33.43 + 3.34 vs 28.90 + 3.08, t = 4.42, P < 0.01)
and lymph node metastasis (94. 1% vs 41.7%, ¥’
= 15,51, P < 0.01; 91.2% vs 50.0%, x> = 9.56, P <
0.01; 33.53 £3.21 vs 27.48 +1.03, t = 6.38, P < 0.01).
The Spearman rank correlation test showed that
tumor MVD was closely associated with COX-2
(r=10.823, P <0.01) and VEGF (r = 0.892, P < 0.01)

expression.

CONCLUSION: Overexpression of COX-2 and
VEGEF is related to tumor invasion and lymph
node metastasis in carcinoma of the gastric car-
dia. COX-2 contributes to development of carci-
noma of the gastric cardia by promoting VEGF
expression and angiogenesis.
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&, MVDIERZE& T 5 EH F1469(80.4%
vs 14.3%, x* = 26.22, P<0.01; 76.1% vs 19.1%,
x* =19.28, P<0.01; 31.95+3.87 vs 16.28 +1.55,
t = 17.76, P<0.01). COX-2, VEGF ..k, MVD
185 MF 78 16 RTNM 4 B Fe bk & 45 3645 % 0
&, TNMSH P M+IVHG R EmEe
COX-2, VEGFRi# H, MVDIAR X5 T I
+ 1T #149(90.3% vs 60.0%, 3 = 5.91, P<0.05;
96.8% vs 46.7%, x> = 16.13, P<0.01; 33.43+
3.34 vs 28.90+3.08, ¢ = 4.42, P<0.01). 4£A #
B AT 1B M FCOX-2, VEGF&R &
£ MVDIER % 5 T AMKECLEEHS65(94.1%
vs 41.7%, x* = 15.51, P<0.01; 91.2% vs 50.0%,
x* =9.56, P<0.01; 33.53+3.21 vs 27.48+1.03,
t = 6.38, P<0.01). SpearmanZ 2848 % 547 % A,
COX-2, VEGF& . 5MVDER ZF EMX( =
0.823; = 0.892, P<0.01).
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BRI 2 I A BRARFAE AL A AR B O AR

1 RIASE

1.1 A 8E2001-07/2005-07 F- i 111 B2 Bt (P
50) B AR K2 I DR B 23 e B e v K B B T R
VIBR T 2000 BAESE A DL 1R 4611, Y3334, %13
B, FFEE35-74(PA159) %5 ERIRFE2041, FL ok
R 16191, RN S, E0 AN fusm s, AR
Tt FE Brepes JE B (UTC C) 2 Hi 5 23 (ATCC)
FITNMA RSN b T+ 1131541, TH+1V 3
314, AR ELEE e R 4 3401, Tobk L ah e s 1241,
A B T RE AR SRR R 09T &
o T80T BCLARER X IR iRy, HAT SR
I R R EE TERL, T AR A 4040 g/L bt FH g
[ 3224 s BB o 43 i B, (R I A
) IH N Bt T AR BT 18 s 55 AL 221401, 2290

12 F ik e gt KRR - =g A
WAIE(SPY G (35, HARERAFE D B4 SPJu s 414K,
WA U BT, AR bR A )Z 4 um
L)y, H R A K. DI E 10 mmol/LAT AR
M2z (pHE. 1), T N #(95°C, 10 min)f&
PR, 3 mL/Lid AU A I v v a0 7 30
minFHWr PSR SIS . — POk
ANCOX-2% wilEPiik(Santa Cruz, FEH, TR
FEAT : 200)8% i3t A VEGFmAb(Santa Cruz, %
[, TAEMREA © 100)3 i HT A CD34 mAb(Neo
Markers, JE[H, TAERE A1 © 100), 4°C it 457
H; PBSHRPE3WR, BEIKS min, MINAEY EH
Pt, 37°CHEH 60 min; PBSHRIE3 K, BEIKS min, i
IR R P R - F AR, 37 CEE
20 min; PBS#E37K, £:4K5 min, DABR&. (1. 41
Mukz AR 2 Y41 min, THERISE . HC
HICOX-2, VEGFZRIA 35 BH 1% 1) FL s 41 2L )
FAE A BHPEXT IR, LAPBSHEAR—HAE B X .
COX-2 5 1 BH I G €6,k 40 1 5 R 4 Mt Az o H 300
BRI CUORL, VEGF 8 1 BH 24 G €404 g 40
B P B2 4 R 4 B 5 b A R kL, Y
& YRR AR B P G € 4 v 3 S AN BH 1 4 T A £
S EAT 2 B AT, BE A R <4% K047,
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® 1 BABLCOX-2, VEGFEVRIAN)

\ COX-2%i% VEGFFRAE
Bl n - -
- + ++ +H+ RRER%) - + ++ 4+ RIKE(%)
FEiE 21 18 3 0 0 14.3 17 3 1 0 19.1
PERLAsLAa 46 9 10 12 15 80.4° 1 8 15 12 76.1°

°P<0.01, vsIERIGIE.

5%-29% K155, 30%-59%425F, =60% K345, K
F AR ST SAHLLE 05y, A (kg
T RO, A ] T SO 2
FERBCEA 257, s BIRER B 3 N353 AP
TR 3 COX-28TE 73 AL 0-153 HITE(-), 2
Iy R FIBAPE), 3-450 A AR B M (++), =5
G A B B (). B Rk R LRI B 1)
393 18] (0,5 5553 B o 6 B ek R B A 2 R oy
SR BIE A b, FEWeider ERE (1 )7
FECAEBE T (X 1001 £63 4T J] Bl [R) o i 4 %
X B “4h 57 (hot spot), SR JE 1E Fi {63 T (X 400)
BT ESASAS [ AL BT 9 i 5 4, 1R P
{EAMVD. TN 1 ELAR <50 um 3 ) 4 ol i
B, BAA>50 wmBE EE S IUZ S AE N B
EVLHL 3 A A Yo (0 g0 M B8R G s 11 G
L0 Rt Vb ST At A K

S it # A3 MVD Llmean +SDEE 7. 1158
BER IR 50 5 BRART 505 T 5 BERER FH A 50
575 25 M5 AR MK H Spearman®E 2 AH
AT, BT B4R FISPSS13. 048 ik
AT 58T, P<0.053K 7R 22 7 A7 3 75 L.

2 B8

2.1 COX2EFITMABLR P8 kik COX-21EIF
WL R T R IL T (KI1A), FIPERIL N
14.3%. MHEI 1S COX-2KIE K 180.4%,
AR AR BN AR o BE 8 W0 35 v T 55 1 R B
(° = 26.22, P<0.01, FZ1). BHYEGL €0 3 HA7 T il
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HBAT B FE AT (P>0.05), 15 8 TN M
3 WRIR L 45 5 8 2 DA DG (322). TNMZ
VAR BE T 1 AR COX-2 8T8 %54 90.3%,
BEET T +111960.0%(;” = 5.91, P<0.05).
FEA W AR I BT R TP COX-2 Rk %
H94.1%, W mE T M B R 141.7%(y =
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2.2 VEGFAER M m s b £k VEGELEIE
WU R A s (K12A), FIPERIEFR N
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FLFRIK Ze TR 9 55 35 35 v T 5% 1E 5 R L
(x> = 19.28, P<0.01, #1). VEGFH (A 7E s 4147
SR G E T AN , ET AR R 1
N R A T W R R TR R A IR N
A kL, kAT B (E2B). JLAk, i %
IR EEL 4 P 4 L T DL BH I e 5, (12C). VEGF
RIEGTE VR EA AR M 40 1L
FEE IR R A B BT A TG K (P>0.05), 15
JiRa () TN M 23 BRI L 45 5 8% 25 D) AH DG, TNM
SRR I+ VIR BT 1 A A VEGF R IE %
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COX-2R& —# i
B, AL AR
#PGsh X % .
an L 3G 7H 5 R PR
ARAERNA K. L
# kCOX-25 it
AR
B AT EAL.

2 AR A
AT 2w
Ao R £ 0w
J& Bk Z e T R
WA A R
EAERETR
HEAEOA R, B
VEGF-A (i %
P # 43 VEGF),
VEGF-B, VEGF-C,
VEGF-D, VEGF-E
Faplacenta growth
factor, VEGF-C,
VEGF-D£ § /&4
ERAOE S

B,

COX-2Fik VEGFRIX
[IBPRIIBAHIE n - - VDIE
= + ++ +++ FORE(%) - + ++ o+ RIER(%)
TFH(Z)
<60 17 3 3 6 5 82.4 4 4 5 4 76,5  31.59+4.64
=60 29 6 7 6 10 79.3 5 6 7 N 82.8  32.17+3.42
el
B 33 6 8 7 12 81.8 7 5 8 13 788  31.64+3.15
58 13 3 2 5 3 76.9 2 5 4 2 84.6  32.75+537
TNMZ)ER
I+ 1l 15 6 3 3 3 60.0 8 3 2 2 46.7  28.90+3.08
o+ v 31 3 7 9 12 90.3" 1 7 10 13 96.8° 33.43+3.34°
RIS
BIRIRE 20 4 5 5 6 80.0 5 3 6 6 75.0  32.08+3.01
ISR 16 3 2 4 7 81.3 2 3 5 6 875  31.16+4.75
ERIRE 5 1 2 1 1 80.0 1 2 0 2 80.0 32.86+3.77
EJm /DR 5 1 1 2 1 80.0 1 2 1 1 80.0 33.10+4.64
DEE
2. 0 30 6 5 8 11 80.0 5 4 9 12 833  32.72+3.24
¥ 16 3 5 4 4 81.3 4 6 3 3 75.0  30.51+4.62
Nt
B 34 2 8 10 14 94.1° 3 8 10 13 91.2° 33.53+3.21°
Vi 12 7 2 2 1 41.7 6 2 2 2 50.0  27.48+1.03
°P<0.01.

RIEFENI1.2%, BEE T LKELHEHBT
50.0%(y” = 9.56, P<0.01)(#2).

2.3 CD344:3k#MVD CD34HU AL K H#4> F 41
AL O B P R A B S, IE BT R
A A0 23 h GO A 45 BIAR B 1) o (K13).
MU E TES AN, S ATAT), e 5
FE 20 2328 F IR 1 A L A B 3 4, SRR 1
A, 3 RV ANVEIREA AR, UL I A
A TR SIM VDG B 7E25.0-41.02
), %4 (31.95+3.87), 5iEH BT 1% (16.28
+1.55)M Lk, ZRA REFEEE = 17.76, P<0.01).
MV D5 [ 1 TN M 3 H Rk 2 &5 54 7% 2% DA
J(#2), TNMA IR II+IV (10 55198 41 21
MVDAY 433.43+3.34, & T 1+

28.90+3.08(r = 4.42, P<0.01). tEA ML HT
T AL P MVD A33.53+3.21, & m T
Tok 45 RS 1127.48 £1.03(¢ = 6.38, P<0.01).
COX-2RIEATEG) JIBHTE(+) &5 o B2 1
PE () AR B (+++) BE T T AR A TIM V D43 51
H(27.361+1.08), (30.01+1.21), (32.28+2.89)F1
(35.75+£2.88). &5 =50 M, HIMIMVDZERA 4t
R X (F = 27.05, P<0.01).4Spearman’:4;
AT, COX-2KIEE5MVD 2 W3 FAH K
= 0.823, P<0.01). VEGF&IA(-)ZHMVD427.39
+1.02, (H)41429.56+0.85, (++)241 433.17+
1.77, (++H)41436.21+3.05, £ )7 2534, 4H1H)
MVDZ 75 i1l 2 5 L(F = 44.652, P<0.01). &
Spearman®5 2 AH 43 4T, VEGFRIA 5MVD £ &
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2.4 COX-2%kix 5VEGFk ik #) % 2 ACOX-2
FeVEGFEBEA KL 5MVD# £ 2 B A2
HFVEGFRIAL COX-2KEH N BHME A 5 iy
it 1156.5%, VEGF#R L PE4HCOX-21) B %
K HT72.7%, VEGFRIEBHMEACOX-2 1 FH 1 %
182.9%, COX-2KIAB LA VEGFFIBH K
66.7%, COX-2RIEPHPEA VEGF [ BHPEZ N
78.4%, SpearmanZi g AH I/ Mt o7 3 Kk ok
FE S IEAISE(y = 0.896, P<0.01)(£3). BE& KLk
PEALAEMR LSS H RS . IR BTN M 23 A 7 1 5 B
HRIBIEAMLL, 2 RH 2EEP<0.01); 71
JiggE (1) A AR B 1, PZIP = 0.049. VEGF,
COX-2 A HIEHHAMVD H34.26+2.89, BEH
FIL(HAMVD 428.02+1.22, HAIMVDZERH
G2 X (F = 6.335, P<0.05).

318
CLANCOX-2 52 Hi A1 JIf 22 & 1 () S B ity 115 41 i %

KA ZHEYFAER 1. K
FORI, COX-28% T 12 RAE P R4 FHEAEH4b,
G R R A R A G, COX-24E 2 R
FLZ A0 2 8 M98 20 23 S A I 1 Jieb 8 4 A v
ik R

T g 2 e LIRS R 2 —, R R
G0 IR R AT 12 2R RS I IR 11 =
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VEGFZRi& COX-2%A &it
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- 3 2 3 3 11

+ 2 2 3 8

++ 2 2 8 15

+4++ 2 4 1 12

= 9 10 12 15 46

y = 0.896, P<0.01.
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P 2 2R P C O X -2 126 71 J g (10 1 78 A4 e e
(1953 W LA B N IR AEAE A D6, FRATT B 9
L, BT COX-2(1) B 3R 1K =115 80.4%,
HBET VA M LA B E COX2RIEF B
i TG C R B o, R A U O TR e A
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GEEERY, X5 SCRR[12-13 134008 — 5. s se
%7;2%, COX-2R LI MATH IR 2 E2(PGE2) 1)
4 %, PGE2 0] 55 41 M 3 G H il B cl-28 4
FIk, Jo AT g0 B T, A 40 A e B RN U
T2 214 v (i A3 R 11 R A BRATT IR Y
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R, 5k SR M IR I TN M 23 301
PIAI K. SpearmanfE AN TR, COX-2
FKIEMVEGFZ A 2 22 EA K, $#£7:COX-2
TR 3E IR (1) & A R AR v nT e el g R
IKVEGFIM S, Zhang ef al™tBik hCOX-2
R E AR L & A B8 R ik i KA I N AR K
K-F-C(VEGF-C) & A2 511 I8 40 it 43 v
% o i 1 T A AR A B oD R T, A IR AR 28 T
R0 B R4y P LA, COX-20) it R IA
LB F U A A0 A R 5 Ak 1 R o< e £ A
BEE-O(MM P-9)1fiy FEfif 40 B A1k i, AR gk i ed 1) 42
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—FPAN [T VIR A DS PL ¥ 71 5. FHC D34
HEAT Ho e 20 A G (008 Sl s I P B2 40 M L VIR
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R FLE T 2, WA K2 RGN, 459k
—AESEMVD S 28R TE IR R 28 A
SRS MV D T A A g 6 s R0 A i FF) Ak
SEARRRY. Z IR B, MVDAE I g )
PR X RPY, Ichinoe ef al® R, MVDTE
S T e 1 o 2 rp R A T v, AR IR R B R IA
I BATBIR G R BoR, P AL MVDAI
VEGFIRIA W3 T IE R BRI, D80 Pl
ZIHM VD, VEGF 5 I8 (R TN M2 BRIk 45
R EYIM . 1Ak, MVDBECOX-22 i 4 55 11y
B hn. Spearman®§ M5 HTE M, COX-2%KA
FIMVD 2 &3 EAE, 5 ek g 1 —80.
DA, COX-23ad FE R A 40 3 . i)
SMLI T B N M AR, i HL T R A
T 15 2 IAV E G Fad 42 1M {1 a2k 8 8 A= i 5 T 1k
MIBLH, 25580 PR AR RUR i 2.

AR R IE R M, COX-211 £k [F H
Pt BB I TS B A A 0 R A 5620 i LRy
FPECOX-23IF I TE-5222% celecoxib?”,
rofecoxib™!, SC236"", L-748706"", NS-398""4%
71 13 9o (R AR 2 TS A FH T AR 5 38 3 1 22 O
AT — W sa. Rk, ATt tar
5 COX-29M I VA 7 1 FH AR Al — Lo i
WA
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