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Abstract
AIM: To investigate the expression of COX-2
and MMP-9 in human esophageal squamous
cell carcinoma and explore its correlation with
angiogenesis.

METHODS: Ninety tumor specimens from pa-
tients with esophageal squamous cell carcinoma
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were obtained, and 34 corresponding paracan-
cerous normal tissues were randomly selected
as controls. Immunohistochemical staining was
used for detecting the expression of COX-2 and
MMP-9. Monoclonal antibody against CD34 was
used for displaying vascular endothelial cells,
and microvascular density (MVD) was deter-
mined by counting of CD34-positive vascular
endothelial cells.

RESULTS: The positive expression rates of
COX-2 and MMP-9 and MVD in esophageal
squamous cell carcinoma were significantly
higher than those in the normal esophageal mu-
cosa (84.8% wvs 20.6%, 82.2% vs 14.7% and 29.70
+ 3.82 vs 15.10 * 2.38, respectively; all P < 0.01).
The expression of COX-2 was closely related to
UICC-AJCC TMN stage, cellular differentiation
and lymph node metastasis (all P < 0.01), while
the expression of MMP-9 and MVD was closely
related to UICC-AJCC TMN stage and lymph
node metastasis (both P < 0.01). COX-2 expres-
sion was positively correlated to MVD (r = 0.607,
P < 0.01) and MMP-9 expression (r = 0.740, P <
0.01), while MMP-9 expression was also posi-
tively correlated to MVD (r = 0.718, P < 0.01).

CONCLUSION: Both COX-2 and MMP-9 play
an important role in the angiogenesis of esopha-
geal squamous cell carcinoma. The expression of
COX-2 and MMP-9 and tumor neovasculariza-
tion are closely related to tumor invasion and
lymph node metastasis.

Key Words: Esophageal squamous cell carcinoma;
Cyclooxygenase-2; Matrix metalloproteinase-9; An-
giogenesis; Immunnohistochemistry
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-O(MMP-9) 44 £ A & 3 5 4 e % %5 (M VD)
# % &, FiFTCOX-2FMMP-9 3 A& 5% 5 fo
FAERAER S E L.

Frik: A SP ik AFO0U] A B 5 28 4R Fn3445) S5
FIEF FECOX-2. MMP-9Z CD34# 47 %,
BB R E, MIRLALR, B EFAE
FEBEL 22 89COX-25MMP-9% A AMVD,
AHCOX-2. MMP-9#) & A 5EMVDZJH], VA
BAATE R 8 S o R FLAFAEZ R 8 K .

BR: RESHEMBPCOX-2. MMP-9%)
At & A EFaMVDS F 484.8% 82.2%
F#229.70+£3.82, 2% & T/ 5 EF WY
20.6%. 14.7%#=15.1+2.38. COX-289 kL 5
MBI TNM S 21, LA B fo ik B 45 4545 57
P48 % (P<0.01). MMP-9. MVD# &k X5 it 7%
29 TNM o HA F itk € 45 #5452 b9 48 % (P<0.01);
COX-2%i. 5MVDER X EA X = 0.607,
P<0.01); COX-25MMP-9%9 % ik EAE 4 (r =
0.740, P<0.01); MMP-9%4 % ik 5MVD/A Z [7]
2 EARHE(=0.718,P<0.01).
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WE A H(cyclooxygenase, COX)s& 4L
JifR (arachidonic acid, AA)& AT 5 IR %
(prostaglandins, PGs)id &t — N H 22 1) [ g,
HApCOX-22Fiifs i, fbismIPGs s R
it AR A S AR HEE A O, COX21E %
ol 98 UL v Ak 2R I8 2H 23 B I 1 i e 4
Wik ik ERY. COX-2f815 SR i 8 A i,
T e e A M AR 28 0, A R 1 Ak e A
R B A 2R AR 2. 554 R B 1 8 55 I (matrix
metalloproteinases, MMPs) & — KISEEAK A
JKIE 5%, SIEG B8 RE R MM PSTE JI8e (192 1 il
R R EE A ) I 4 2R 11 -9 (matrix
metalloproteinase-9, MMP-9);& MMPs 5 Ji& 4 AH

B N AN RN S i R 40
A543 9 7= A2 . MIMIP-9 8¢ 1= B2 (1) T i J2: B i 41
MOAME R IV VR SRR . I A AR
(angiogenesis) & fit I\ CL A7 1B 41 L 2B 410 11
B TR SR T RS PR 3BT 2 A ek R S
S I AEAC S BT AL 0 Z0UACRG I g 1L 5 A2 i,
TR 35 & (microvascular density, MVD) /2 Bt
G R (R 2R R RS SR AR AT I ) — AN
Fabst LIHICD34T b it UL A B 4 i v
FHMVD. AHEICRH e L2 1T %, K
DB 7 gl e 2 23R 5% 1 R IR CO X2,
MMP-9HICD34KIE I HEMVD, 5 EHT
COX-2. MMP-9%iA 5MVDIA] 3 5 4 i i
F B AR BR[O .

1 SRIRSE

1.1 ##F 2001-07/2005-07 1 A 111 22 i Aok
B= Bt B 98 0 B T AR V) Bk S A R AR A9 0451,
Hrp 57641, L1441, FE40-75(P LIS 62) 4
AL R E 530, Tk g5 3701, iR
P BB, N7 ARYE A L% Sy
RKARG S i B ST, B AL 18451,
AL 101, 46 A% AL S, v v 20 Ak 6%
Fe26M1, B30, (KL mE 341 R
P E Frpris I B (UICO) K E P Ik A 2 (AJCC)
ITNMZ HIRRAE Sy 2 T+ 113993441, TI-+1V )
5641; Fra R4 HEG (B IF 52 £ 4 i, H.
AR R B2 A SRR PR 25097 S8
7 SR IABPUIMN IR TT . T bR A 440 o/LH
VYR 7 24 b IR A8 4 T ey i 43
Y, S BEALIE 346 IR S cm DL H 2899 2
TIESE R 165 B R IR 2L S g 5o FE.

1.2 7k RS E RO RN EHE- AW E
ALY (SP) YL (Ai:, SPAE Al Uk iR &
F—Puge Bt A E ARG R A . B
AR AL B 44 SP A 3 4 24k 2R 77 1 W 5k
7. ARSI AR A 2 R4 umiE 42Uy,
52K, Y B 10 mmol/LAT B RR 2% 1T (pH6.1)
o BN #(95°C, 10 min)& & HiJ5, 3 mL/Lid
A S A VR MR 730 minBH T A U5
ALY TE. WPt BPTACOX-2 mAb.
P AMMP-9 mAbM BT ACD34 mAb, T4E
VW EE S>3 A1 2 1804 1 : 4011 & 80, ¥y ik
AT, ACHER A PBSHKUE3 IR, BEIKS
min, WAV ZEML P, 37CHFE60 min; PBS
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%1 BEEFRSUE. SESYEENCOX-2, MMP-9RABILLE mia £ B
AR LT, B
COX-2ik #H Hp
s s 7 T 2 % i
. i COX-2%3k : MMPTE o 5 83 49 M 7 49
- + 4+ +++ PEEZR(%) - + o+ +++ PEER(%) nE kR, B
FREENE 34 27 4 3 0 20.6 29 3 2 0 14.7 15.10+2.38 1R % R
RESHEAER 90 14 2 20 54 848 16 4 26 44 822 2970+£382°  THZCOX-2ML
M A A A
Je by & TAH. ¥
°P<0.01 vs FRBEE. FHCOX-24 4
Flrofecoxib 7 1%
MMP-9 44 % & 7K
MPE3KR, BEUKS min, ISP, 37CHFH20 R > . PN TR RF
. ot s . . A; ”, ol . ' MMP-97 T 4t 2
min; PBSI#EUE3IX, BEKS min, DABW. (4. 41/IFZ e . o F | COX-20Ritt it 7
ARG G min, "PYER RS T, HC R 2 It . e - fiim Kt i
= . e ol ; ! Bz —.
USRS (R REX IR, LIPBSHEC—HitE ol et N
BT, COX-28R MBIt b AT RIAne B T PR L A
A% H AR S LUk, MM P-9 2R [ FH 1t 4 (5 f " ante N o/ ’
LA R, PR e £ * :
A0 M T 43 AN VAN A (SR B AT Lol 7 N
AT, BH 40 i 28 DL ESAS i (5 AT i, <4% - AR
HOGY, 5%-29% K153, 30%-59% h25%, =60%H '] -'%"1
3. SEAKFF R, CFE 51T R X0 \ iy
g B, WETE RGNS PEES, Y . :

W ST R A2, MY, HEEE NS M
AR A 49 0-1450 R FIVEC-), 20 R 55 B PE(+),
3-44% by rp S B BHAE (++), 543 LA E g P
(). B IA 2 DL IA B 1 s 491 (£ 455 95 B
PR A S BH AR 3 BH 1 2 ) R T
Lb &R, $Weidner " HEFR 19515, 70 MR X LA
P RS O () AN P R A B P R 4 R A 1
H AN MUE VB, B E SR AEARRT BT (X 100)
B Pk 1T A B R e v 1) IR DX R AR
(hotspot), 2R JE7E i 5 GHE T (X 400), BEHLTEELS
AT NI AL, PSR ILFIEAMVD. T4
INHE I AR <50 pm FA UL, HAE>50 pm
BE RES A NUZ B AE D i T 5, 7 4h R
A G A0 i B RS G B i 1) S 4 A A R ik
SERRIE THE

it 2403 MVDLimean+SD# R, 115
PERER FH K 565 F B YRR A 56 5 5 2
Mr; S5 AH K I Spearmans 4 AH 00T, T
HHi 34K F SPSS13.040 v i A4H33E A7 43 M7, P<0.05
RnEFAREREXL.
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2.1 COX-2EREHBmMAFHEE 904
i i A P COX-2 [ 1t £ ik 764, Horp
(D)2, (++H)2041, (+++)5441, BTk k%R
84.8%(76/90), 5 1EH I 2120.6%(7/34)4H Lk
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COX-2Rik

MMP-9RIA

IGARRIRISE PR BRIEN) PEMEZR(%) PE  BBIEW) BAMEN) BBIER%) APE Wb ad
FH()

<60 33 28 5 84.8 27 6 81.8 29.01 +£2.51

=60 57 48 842 0936 47 10 825 0939 30.06+4.37 0.210
M3l

3] 76 66 10 86.8 62 14 81.6 29.68 + 3.84

T 14 10 4 714 0144 12 2 85.7 0.710 29.67+3.78 0.996
BEB AL

e 13 9 4 69.2 8 5 69.2 31.37£4.31

NER 77 67 10 87.0 0.102 66 11 84.4 0185 29.39+3.67 0.083
TNMZ3ER

|+l 34 24 10 70.6 23 11 67.6 26.74 +2.06

I +1v 56 52 4 929 0.005 51 5 91.1 0.005 31.46+3.52 0.000
HIALAY

Nioat gt 57 48 9 84.2 47 10 82.5 29.44+4.10

R0l 18 16 2 88.9 15 3 83.3 29.50 +3.83

e i 10 8 2 80.0 8 2 80.0 31.25+2.75

b/l 5 4 1 80.0 0.075 4 1 80.0 0081 29.90+1.18 0.694
DMEiEE

{[Patd 34 24 10 70.6 30 4 88.2 29.28+2.93

5. Ok 56 52 4 929 0005 44 12 786 0245 29.92+427 0.447
MBS

7 37 26 11 70.3 25 12 67.5 26.76 £2.01

= 53 50 3 943 0.002 49 4 925 0.002 31.72+3.43 0.000

KA iR B A4 6 5 (P>0.05), 1M 5 R I
TNM L A3 AR B bk L 45 5 8% 5 IE A 0K
(P<0.01, %2). TNMZr R TTT+IV 1 K v 404k
(16 5 W 4 2 h COX-2RIA K 492.9%, 4
FaT 1+ ITHAMG 16 1870.6%(P<0.01).
AR N B E SR A COX-28R 5%
H94.3%, WFEE T I B HENT70.3%(P<
0.01).

2.2 MMP-9/& A% 8 & 20 22 ¥ 65 & % 904
g A P COX-2F P KiL74%), H
(H)4H, (++)264, (+++)4445], BT Rk =N
82.2%(74/90), 1% L 41 14.7%(5/34)FH LL 1
S IE R E R4 COX-21 %L k55
PE), S SRR XL @P<0.01, F1); WA
oIS e 8 2 LT SRR ORI L AT
Y20 LA PR A M ET DL R, T AR
SRR AR 2R A T MM P-9 3R TA 7K Y- B
i EIR(E2). MMP-9RIE 5 B EE . 1 LA
SR A ZF A AR R R A 380
F(P>0.05), L5 IR I TNM 3 SRR 0 45 56 7% 5
EAHE@P<0.01, 2). TNMZ IR ITT+IV 3] (1 £

B APMMP-9ORIE R H91.1%, BE T
L+ 11 HIf167.6%(P<0.01). FEA W45 HER 1
B AL PMMP-9RIAE H92.5%, & mT
Tok BB S5 E R 11167 .5%(P<0.01).

2.3 CD34. COX-2. MMP-9& ik #sMVD CD34
LA S I VAR RN =117 e =1 K W T = LR ER g
R4 M. 3 X LU Bl TE S A, AT
ANIE), iR 5 TR R 2H R A S (AR R I e
e, BERBE . WY, IR E R0, NE
RECSZR S o B GOR, UL 37 i
AL DSk X SR B A A D HL38 AT (B
3). LMV Dyu [ 423.0-38.0, #%1°429.70
+3.82; 9 5% IE W B FEM V DAE 5 51 b 24.0,
BAE A8.0, FIHON15.10+2.38. WA
ZIMV D 5% 557 1E W S R L, A
ZE(RLD). MVDRIL S B ER . PR BL &
g 2R A SRR EE L R A 3
FK(P>0.05), L5 I8 i TN M JT R B2 45 4 7
HIEMKP<0.01, ££2). TNMZM W II+IV I
AP MVDIE N31.46£3.52, W& &
T I+ I126.74 £2.06(P<0.01). £1:45 Ik [ 45
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B 2 MMP- 9rEa§“§5H§*ﬂﬁg%
Eﬁzﬁfﬂqﬂﬂﬂﬁﬁlspxlom A EREE

ERRR TR
B: H4) Ex ERRA;

C: #R R B BRIt L 2

HENEESHEAZTMVDA31.72+3.43, &
Fm T ML R 126,76 £2.01(P<0.01).
COX-2KIE(-)s (F)s (FH)FI(+++) B8 W Ar
AFIMV DS 4124.68 £0.87. 26.45+0.64.
29.45+2.95M131.18+3.43). J7 434l AIMVD

ERBEVEXE = 17.71, P<0.01). MMP-9%
() (B (FHFI ) BEE B A RMVD

439 424.884+1.00. 26.20+0.68. 29.69+3.26
MI31.73£3.08. J5 Z= A IMIM VD Z 541 e it
B X (F = 24.99, P<0.01). Spearman®5 2 AH%4y
Hr, COX-2FRIEE5MVD 2 3% IEA (@ = 0.607,
P<0.01); MMP-9[#) 5315 5EM VDA 2 [A] 5 IEAH K
(r=0.718, P<0.01); COX-25MMP-9[1J ik 1EAH
K =0. 740, P<0.01, %3).
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AT I 60 22 TR 9TAIE 52, COX-24E 2 Ff fpgg It
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IR, X5 BATH S 45 RAHATE. BATIERIN,
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R RIS, A 25 I RIS IR (32
JEAT U AHIX S Kuo et alfIRF 5T 45 A —EL, b
AT COX-23RITE 7K 5 £ B 9 110 Jo g 40 41
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W R, 75 5 W Hﬁﬂ%%&#%ﬁ;&
A IR 1% 958 40 PR 4 e 4 S b 39 MM P-9



2264 ISSN 1009-3079 CN 14-1260/R HRENBIAE 200948488 $E178E  $£228H7
W@ 5N A .
KRR AR, -
FiEAE, AA .

— Rl R T
L.

BRI I E R “RUR” (hot shop) IV E ARZAMN; D: HIMFARHY) BV E BRI AE.

ik, FLid B 3Rk 55 e oz A % % K A
Rl A1 2 42 28 s DA 5. 3RAT Tt R BIMMP-9%
15 55 R R TN M2 R B 4 e B 2 1 A O
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VF 2 2 F 6 AN A R AT 0T 58, R IR
UMV D& — AN [ T R 3% AT B,
1 45 B A I T+ IV & 5 s, M VDME
S T, 5 SCRR[22]4R0E — 3 $ERM VDS i
AR Z8 AT MG, MV D i, g 4%
B M A 4% vl RE VR K. RIAIMVDAE (T
e 2 Eh B R W T R AR AT N AT
W5 R, COX-25MMP-9. MVD &L IR
SHEESHEN K. RIEMERB SR
AT R B YA 5. MMP-9BEC O X-2% 12 184 55 11
B, $ERCOoX-2v LU 354 MMP-9; MVD
BEM M P-92 3 19 4 1y 55 m, MMP-95M VDA
B EAE, $27RM M P-9 AN 1 F A% 41 i 41

FE ORI SIS g 42 2R RN RS, I ] DA ik
IR I 7B A S T 3 R 1 . AR SR B,
COX-25MMP-OTE et friE s 12 28
RERE R, A A EE A, COoX-2Y
MMP-9. MV D]k &5 s 1 AE W24 AT
(1) T Z R bR,

TSR R M, COX-21 MK IR &
R 1 TS B A A R AR SRR L
B COX -2 7 N S-398 . GSEP,
Nimesulide™ 457 &85 i 016235 TS 78 FH 5
THI FRRIE U8 8 22 A T I R AL,
AHIFFT AT A S M C O X240 (99 97 4 )
PRt —Be PR .
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