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Abstract

Background : Tumor angiogenesis and degradation of subepithelial basement membrane and extracellular matrix are
essential steps for tumor growth, invasion, progression and metastasis. Vascular endothelial growth factor (VEGF) is
an important regulator of tumor angiogenetic process and strong VEGF expression is associated with increased
microvessel density and poor outcome of endometrial cancer patient. Matrix metalloproteinases(MMPs) are a family
of enzymes appear to play a key role in degradations of basement membrane and extracellular matrix, and is responsible
for cancer invasion, progression and metastasis and be associated with poor outcome of patient, The aim of this study
is to examine the expression of VEGF, MVD and MMPs in endometrial cancer and then to examine the correlation
between these factors with prognostic parameters of endometrial cancer.

Method : We studied clinicopathologic characteristics of 62 endometrial cancer patients who were diagnosed and
operated at Kosin university, Gospel Hospital from January 1995 to December 2003, and investigated the eXpression
of VEGF, microvessel density, MMP-2, and MMP-9 by using immunohistochemistry, then compared these data with
the established prognostic parameters of endometrial cancer.

Results : There was no statistical correlation between VEGF and clinicopathologic parameters. The MVD also showed
no statistical correlation with clinicopathologic parameters but p-value was close to 0.05 in CA-125 level (p=0.051).
In MMP-2 -9, there was nho statistical correlation between VEGF and MVD. There was also no statistical correlation
between VEGF, MVD and MMP-2.-9.

Conclusion : In this study, the expression of VEGF and MMP-2,-9 and MVD were not correlated with prognostic
parameters such as stage, histology, grade, myometrial invasion depth, lymph node metastasis and preop CA-125 level
in this study and there was no correlation between VEGF, MVD and MMP-2 -9. It was regarded that there need further
study with more cases and based on survival in the future,

Key words : Vascular endothelial growth ractor (VEGE), Microvessel density (MVD), Matrix metalloproteinase -2,-9.
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1. a+dA

1995dFE 2003 7HA] 9d7t At et B2
A Ao s I B 2 Y ul
< 82 T HEH ARE 7FeskE 6241 & o
© & VEGF, CD34, MMP-2, -99] Eﬂﬁ_ H A S
A A B33 ﬁPRM F7HE T3, A%, &
St 1%, A2 £
A, 824 Aol t.' *’*‘?ﬂ CA- 125::4
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Table 1. Clinicopathologic parameters of endometrial cancer

Chinicopathologic parameters Number of patients (%)

Age (n=62)

<50 23 (37.1)

250 39 (62.9)
Histology (n=60)

Endometrioid adenocarcinoma 55 (91.7)

Non endometriod adenocarcinoma 5 (8.3)
Histological grade (n=60)

grade 1 26 (43.3)

orade 2,3 34 (56.7)
Surgical stage (n=56)

stage 1, 48 (85.7)

stage I 1 8 (14.3)
Myometrial invasion (n=55)

172 27 (49.1)

>1/2 28 (50.9)
Lymph node metastasis (n=55)

negative 45 (81.8)

positive 10 (19.2)
CA-125 level (n=55)

¢ 35 U/ml 35 (63.6)

> 35 U/ml 20 (36.4)
2, A7+

DECECELEIEREEE

0% 24 9% 2229 oo 293 & AZe 3
g AE 3m FAE AuFsled Probe-on £8bo|=
(Fisher Scientific, Pritsburgh, PA, USA)E ©|&-3}uth ™
Aur2-o] AEL 8l Histostain-plus kit (Zymed, CA,
USA)E ARE-3t] avidin-biotin peroxidase complex ¥-&
Al Eit) 10% 220 A4 E AW =2 e
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Eu Z2-8 4m FA E v Sl Proben-on plus &¢}9]
E (Fisher Scientific, Pennsylvania, USA)ol| -ZFA| Z T},
gt} A AS 9all 248 xyleneol|A] 33] whE- 2] &}
3 100%, 0% L3-8 A2 72}zF 23|14 el §F F5H/
| AR B 35S fl8l] 10mM 4k ¢
=9l (citrate buffer, pH 6.0)0l] Eelo| =& Wil #H2}Q
oA 15%Eet 29l g AedA A F eld 3
S AAA717] 918l 3% HASFAE Al
103 %?l’ x| 2] 8Ty Tris buffer® A2 3}l
o]z el &k o] zafg}-%— A E7] st A3 Ak

=2
-
Pz A AYe 5, byl FE ARG E
a

Y3 eetol=s —T“?E’c} 2= (citrate
buffer)(DAKO, Glostrup, Denmark)-S %2 87|90 Ho}
incubatorol] Wil 7% F<¢F 2L 71l A S S}
Al ZA 3L, VEGF &4 (Santa Crutz, CA, USA)E 1:508. 2
5|4t Ao 347 AGAIR F %k%@ii (10X
Automation buffer) (Research Genetics, Huntsville, AL,
USA)S.& A&}t VEGF a9 %Al wEe £
o] SwolAte] MFEM M ED] ZAOR WS
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Fig. 1. Diffuse immunostaining pattern to VEGEF monoclonal
antibody i1s noted in tumor tissue( X200, VEGF)

CD 34 |M4E 3%
Genetics, Huntsville, AL, USA)ol 45Col|A] 3% &<t A
glale)  UAS  Z7MAZar CD34EH]  (DAKO,
Glostrup, Denmark)S 1:1002.58 3]4]6}a] 45 Cof|A] 20
B7F 2R A 7t} o] x}8}A| = l,“}l{}tmol

o] =+ pepsin  (Research

X-2+¥l Universal

secondary antibody (Zymed, CA, USA)E o] &35} 10F
2 OAGAIRD & dlow A|A S
-horseradish peroxidase (Zymed, CA, USA)9| 107+ A}
gAZT e gEdos A §
aminoethylcarbazole (AEC) (Zymed, CA, USA)E o]-8-3}
dov), dvisdRon dagd ¥ PYNsE B
Stk oA ® W Aulg HulZ Aok (40u))e

A A S W7 7 & S7HA FRIE A E sl
2008 A 214 Bae] & A3 2 HHFE P33T
4 e el §75) dagiel (oMl g
Hol= WM X7} st T8 1 ol RAYYE A v
Aalow 717s9om, geke] o] HaPe g
o] Ao’
515 T}

streptavidin

230 #aE = IS SA A ujA
(Fig. 2).
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Fig. 2. CD34 reactive circular or curvilinear pattern of
microvessels or clusters of endothelial cells are noted 1n

tumor stromal( X200, CD34)

MMP-2, -99| " Z2|3}8t% A2 st E5S 4
um A2 AH#H aminapmphy]tri-ethoxysilane (APEAS,
Sigma, USA)o| =% e &glo|=o| FAA|7|IL 6
0 Coll A 1A]7F v} =521 F 100% xyleneo|A 103
7V 23 gulels oA 3 0%, 85%, 80%, 70%, 60%, SO%
AdIZE 1087 g A S ARl F THTE A3
At YA I E-E 95t 1% zinc sulfate (Sigma, U
A)7} ETHE 10mM citrate £F529) (pH 6.0)¢]] €8lo|=
E Y3 microwave 9 o|8-&}ed 5571 33] 7} 1%
oh. @A di g H\%OW A k-3 A8 f18k 0.5%

normal horse serum (Vector, USA)-S $F3F Tris buffer
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o] 307 Ao A WS-
Ta7E ol HlEE 490 &Nl 1027 A2l sle] W<l
Sl % Tris buffered saline (TBS)
(10mM Tris, 150mM NaCl, pH 7.2) 2. & 33] =43}tk
o] o] AL DAKO 3JAle] LSAB (Labelde
o|-g3te] Algsttt 1587
normal gout serum=- *{2]gF & MMP-2 (Oncogene
Reseach, MA, USA)¢| tist <Ux}stA=
MMP-9 (Oncogene Reseach, MA, USA)o]| t st U x}3}4
= LI00SE 3Asle] AoA 60E7F vHSA| AT
TBSZE 10+7F 3z A8 & 22k &A1 horse
biotinlated anti-rabbit IgG (1:50 in TBS, signa)-2 219
A 307 9ESA)Z T TBSE thA] 33k A3 &
peroxidase-conjugated streptavidin (1:500 in TBS, DAKO)
I A2 3087 vE3AIZ] §F TBSE A 8kal AEC
(aminoethylcarbazole) & 10-208-7F Al oA vl X]H
T} ofA] TBSE A x4 7411 $F & Mayer's hematoxylin
o2 hF AAMSEIIL Crystal mountS ARE-5le] H-Q13)
5 A7, Alte] Bede Py gz mRo
AREEeH, 54 thE Eis AAEA Al TBSE
ALgste] foF TLE HHH o2 HME T MMP-29}
90| Lol 3t A= T T A EHY
FTUEAE FHE 7)1 MEZAM A I 9
§7h 24 Wisle) 5% o4kl A9 PO T BEHY

t} (Fig. 3, Fig. 4).

A peroxidaseS z}et

streptavidine biotin) kitS-

l

Fig. 3. Some isolated tumor glands show focal and strong
positive immunostaining to MMP-2 monoclonal antibody in
tumor cell cytoplasm( X200, MMP-2)

EGF, MVD 18|32 MMP-2, -9¢] & 71e] AMakAl

Fig. 4. Endometrial tumor glands show diffuse and
moderately reactive immunostaining to MMP-9 monoclonal
antibody in tumor cell cytoplasm and stromal cell components

(X200, MMP-9)

1 AU eteiate Qe s 54

= AT ERF 29 F 504 w)wke 239 (37.1%),
S04 o] 397 (62.9%) (3L, Bt A& 544 At}
ZA8H4 5382 endometrioid adenocarcinomaZF 558
(91.7%), non endometrioid adenocarcinoma”} 5&l| (8.3%)
BCE 3= grade 19] 268 (43.3%), grade 20]A}o]
348 (56.7%)R T A W= 7], 17]17F 4849
(85.7%), 1171, IV7|7} 84 (14.3%) ). AF-&1%2|
Mol 17209k 278 (49.1%), 1/20]72 284 (50.9%) %
o} "W Ho] F5-+= 458 (81.8%)o A Holx| &9k
ow, 108 (192%)°4 Hol& HAth & CA-125
level<= 35U/ml 7|Y9to] 35d] (63.6%), 35U/ml ©]%o| 20
& (36.4%) 31T} (Table 1).

2. AFgUEttoll Al VEGF, MMP-2, MMP-9¢]
A eretel 4] VEGFS] 94 uhel 82 58 2 481
0] ‘:”‘&15101 Q4 5% ]oj\_]_ MMP- )o] ool:x—] 1:31-61.5_._@. 56

g 439 0] WA E| o] 76.4% oA SH, MMP-92] <
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HHE2 55 5 4270 A E o 76.4% oAU (Table
2, Fig. 1, Fig. 3, Fig. 4).

Table 2. Expression of VEGF, MMP-2, MMP-9 in
endometrial cancer

Number of positive cases (%)

VEGF (n=58)
MMP-2 (n=56)
MMP-9 (n=55)

49/58 (84.5%)
43/56 (76.8%)
42155 (76.4%)

3. Ay etdolA mAE AL HF
Aol mAlEE dEe] Bk 194486
o]t} (Table 3, Fig. 2).

Table 3. Mean Microvessel Density in endometrial cancer

MVD (n=58)

Mean 4:SD 194186

Table 4. Correlation between VEGF expression and
clinicopathologic parameters of endometrial cancer

No. of VEGF VEGF

Clinicopathologic parameters cases (+) () P-value
Age (n=58) 0.639
<30 22 19 3
>50 36 30) 6
Histology (n=57) 0.946
Endometr{()lcl 5 45 ;
adenocarcinoma
Non endometriod
. D 4 1
adenocarcinoma
Histological grade (n=57) 0.291
orade | 24 22 2
grade 2,3 33 27 6
Surgical stage (n=54) 0.237
stage [, II 46 39 7
stage Il 1 8 8 0
Myometrial invasion (n=53) 0.961
172 27 24 3
=>1/2 20 23 3
Lymph node  metastasis
(n=57) 0.233
negative 43 37 0
positive 9 8 |
CA-125 level (n=52) 0.951
{35 U/ml 33 28 5
= 35 U/ml 19 16 3

4, AU Eretell A VEGRE @3 o3 e A3

AHAA

VEGFe] & f-5-9f a5 ZAsle LdH 253
A EAE & 319 A, 233517 {8, 23lx, JA
H7], A2 JAEHE, 24 o], &7 CA-125 level

5. A2t mAEAI =} AT e ST
o] 4T A

g gt A mlAddd s (MVD)9} /g 2] g}
ARl 4= Aloldle Al A1 /9442 fl
o} (p>0.05), &7 CA-125 level = EASE 02 &
e)7dol A= TR Aol A (p=0.051) (Table
5).

Table 5. Correlation between Microvessel density and
clinicopathologic parameters of endometrial cancer

Clinicopathologic parameters [\E%ff MVD P-value
Age (n=58) 0.130
<50) 23 215178
2 ) 35 8.1 £8.9
Histology (n=57) 0.982
%Jéﬁ:f::::g na > 19,087
ncreore. ¢ 194%82
Histological grade (n=57) 0.280
grade 1 23 21.0£9.0
grade 2.3 34 18.41+84
Surgical stage (n=54) 0.247
stage [, II 46 19.5£7.8
stage I ] 8 2577199
Myometrial invasion (n=54) 0.184
<172 26 184£7.5
21/2 28 21.5%9.1
Lymph node metastasis (n=53) 0.84()
negative 44 19.6£8.5
positive 9 20,2186
CA-~125 level (n=52) 0.051
¢ 35 U/ml 32 17.5£7.3
2 35 U/ml] 20) 22,3196
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6. Aol MvP-2wE T A Bl ek
o] AA{A

i
A4,

) et
SAE, =4 o), &4 CA-125 levelilh_;- G;q@zqq_
F2]7d0] AAH (p>0.05) (Table 6).

Table 6. Correlation between immunoreactivity of MMP-2
and clinicopathologic parameters of endometrial cancer

No. of MMP-2 MMP-2

Clinicopathoiogic parameters ases +) () P-value
Age (n=56) 0.3389
<50 23 19 4
=50 33 24 9
Histology (n=55) 0.790
semcarcnor 03
Non endqmﬁtriod 4 3 |
adenocarcinoma
Histological grade (n=55) 0.098
erade | 20 13 2
orade 2,3 34 24 10
Surgical stage (n=51) (0.135
stage 1, 4 3311
stage I 1 7 7 0
Myometrial invasion (n=52) 0.343
{1/2 25 21 4
>1/2 20 19 7
Lymph node metastasis (n=51) 0.101
negative 47 31 11
positive 3 3 0
CA-125 level (n=50) 0.497
{35 U/ml 30 2 3
= 35 U/m] 19 16 3

7. A2 ereboll ] MMP-92] wHe 3 A 2l sk EA
2] )&szmﬂl

1
I‘."_@E, %EQ o], =& CA-125 levelzl= F-A| -4 QI

G2) o] QI (p>0.05) (Table 7).

8. AZUlgretol A VEGFS} MvDeFe] ArtaA
VEGFS njAld 3L (MVD)E FA]o G2 7}
=399 558 & VEGF okAlQl 497l miAdads

BEGF, MVD 283 MMP-2. -92] a+-gd7he] AbatkA)

(MVD) 2 19919.1°|%137, VEGF S4< 6d¢] v
AE AL T (MVD) HBAF2 167156 2 Ve VEGF
AL ol AAIEAEETE A Vet O o]
ol FAEE 74 fIUTE (p>0.05) (Table 8).

Table 7. Correlation between immumoreactivity of MMP-9
and climcopathologic parameters of endometrial cancer

No. of MMP-O9 MMP-9

Climcopathologic parameters cases (4) () P-value
Age (n=55) 0.154
<50 22 19 3
=50 33 23 10
Histology (n=53) 0.932
Erldometr@d 4 37 1
adenocarcinoma
Non endometriod
.. 4 3 ]
adenocarcinoma
Histological grade (n=53) 0.797
grade | 22 7 D
grade 2,3 31 23 3
Surgical stage (n=51) 0.598
stage I, 45 33 12
stage I 6 5 1
Myometrial invasion (n=51) 0.811
172 25 19 6
>1/2 26 19 7
Lymph node  metastasis
(1=50) (0.944
negative 42 31 11
posItive 3 6 2
CA-125 level (n=4%) 0.740
¢ 35 U/ml 30 21 9
> 35 U/ml 18 14 4

Table &8 The correlation between VEGF and MVD 1n
endometrial cancer

VEGF (n=55)
P-value
(+) (n=49) (-) (n=6)
MVD 19.01+9.1 16756 0.399

0. AAZUjetdaiA mlAIdAA=(MVD)S MMP-2,-92]
3AAA

TAEARE (MVD) 9 MMP2E FAld g3
Ve st E 568 = MMP-2 9FA3 ¢l 43804 mAl 3
AE (MVD)Y HFL 20.8+8.30]0F, 4121 ol A]
pMEALE MVD) ] Ha2 168+860130.H, 1A
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AL T MVD)S} MMP-95 FAlo 933 71535}
JE 558 F MMP-9 A2 428|olA v EaE
(MVD) 9] Ha-& 2031750103, SAU oA vlA|
gAEd e MVD)e] HFS 18211052 el MMP
-2, -9 A Al vMEREAE}t A4 JeElste U &
ARl AL UM T (p>0.05) (Table 9).

Table 9. The correlation between MVD and MMP-2, -9 in
endometrial cancer

MMP-2 (n=56) MMP-9 (n=355)
(+) (n=43)  ()n=13) (+) (n=42) () (n=13)
MVD 20.818.3 168186  203+75 18.2+10.5
P-value 0.138 (0.450

10. ARl 3 WA E 34U (VEGE) ¢t
MMP-2, -99] 4337

VEGF2} MMP-25 &A|o) a3k 7H53 @ 543
o4 VEGF & o] FAd9el 4748 5 MMP-2 YA 3 84
QN & 7}zl 3639}, 11305, VEGF w&lo] 24421 7
dl 5 MMP-2 4435 24191 &2 747t 649} 1212y
Eiston o] T 7H FATH {Fode glAh
VEGFe} MMP-9& FAlo g3 7Fs3stR @ 528 o
A} VEGF 8 o] %A%l 458 & MMP-9 A3} 43¢l
2 ZFz} 34819}, 118 0], VEGF ¥do] 24191 73
ZF MMP-9 A3 S & 47t 689} 132 YE}
Hom o] F & Zrl FAITH FgAde iU
(p>0.05) (Table 10).

Table 10. The correlation between VEGF and MMP-2.-9 in
endometrial cancer

MMP-2 (n=54) MMP-9 (n=52)
(+) (n=42) () (n=12) (+) (n=40) (-) (n=12)
VEGF (+) 36(85.7) [1(91.7)  34(85.0) 11(91.7)
VEGF (-) 6(14.3) 1(8.3) 6(15.0) 1(8.3)
P-value 0.588 (0.533

U

Aguletee #77) o) 52 Aol F2 wAse
A N ARFAME 7Pg Bol BAsHE Fegke

2 2 %) AgRFee] 2vf JE 2 1)t A 2001
doll 39,3009 9] Algo] A3t 66009 ©] AFE T
RN SgyetilM = AF4 7, dAY 32
2 399 dAHIEE Hola oy 1991 d FAY F
EAA-E Al AHGE o] F 3w o] Aol 7 k] Hajdl
= AN} wo) gog AP o] F4:3]
Z71d Aoz 25y Yot guetgA F7re
OB ShxtodAdollM Haf A48 =3 e AR
HH|, 32 2 A, 273, H73 dH e Hskel A
o] gleglet A= T et o) ATt xte)
A T0~80%2] A= WOl 2pgol =-3HE Z7)9)
GA S 2pFU o] AR AVGEL 23]8 AFAF
ol )&k APLERT} Fol I YAHH 2]2)7} o} )
Ao Aot didaze ¥z 2F
R F3k, AFEFY AHALE, FIGO 74 7], ¥
T3 Aol 7 A CA-125%], B A X2 AAY A3
pFH-E&7) Ho) fH-5o] £93% AR YA UL
ol9] Fo| A7), dlAERA Y TIZALHE LA
5, DNA ploidy, H-F8 2} & FSFAA /AR &
3o €A o ofF dlFRIA}L Aol M2 |
A AdAA 7 Aok GEA Yok

oo} R&Pol oA FoFo] A HH, Aol A
27171 M= AR FAZF A3 7]A 8,
AEL] 71-, 733 229 BajHYo] HpHolrh HA
Y AAE FFe A oA HeHo|w Fdh
o] g AJo) glojof 2-3mm’ ojAFe) A7)E AA o) 7}
T3 FAlO] Fd A ] YN X o H
PEag FH)317]) Eo FUNEI €A oFAR
=071 Aole) 7137} 2ol 4 e o YFA
NG e YPHET} 2T A ol ol e A
°Z HIH 7 Q>

Zoko] YU E A=t QURE &3l A-& acdic
fibroblast growth factor (aFGF), basic fibroblast growth
factor (bFGF), VEGF, epidermal growth factor (EGF),

transforming growth factor-a (TGF-ea), transforming

growth factor- 8 (TGF-£), platelet-derived growth
factor(PDGF) E°] 03, 9A| Q22+ thrombospondin
-1 (TSP-1), angiostatin &-°] &&{A U8 °o|F thH 2]
A A FA JAE ¢ VEGF= 34-45 kDa 2719
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AU ererel s 2 sy

g o g2 TN ETF 2 AL SRSk
NAAZ A BIH o|F o] A 23 223 FU
zA el wo] By =Yk VEGFY) &g 714
& FF MEgA BHlE= VEGF 98] & F34A4
| S7tE| 2 8% dlo] wh el {4t E38 7
o] FAHY 7|AURE & oM 7} o] 53kA 3}
A, FF F8Y gy MEY A xS 710l AAdE o
A= VEGF7}F ¥EEo] 3 YIAEX XH U=
VEGF 8¢} flt-13} KDR¥} A3t ojA o] A}
BE AEE &3l 3 IFGAEE A= A
oz a#EHA YukB? VEGFe vy e suek AR}
ARG TolA ERAY 2 ok xel #Hol gt
T RIHT Yon g Hede AL E ¢ Guidi 5
At &b A 109] BFolA VEGFe] 2
o] AU, AR AFFHE Ao vlEle] B A=
7} Zpsioka shR e B Ao e ekt 58
g% 49894 VEGFE] @8 g4 R dHES
845%™ VECF A3zt Azuutete] o3&

o

ot AT 54 4%, 2498 7%, A
Eo] #31%, FICO =4 W7, A< IR 5,

A HolfF, €4 CA-125X9H8] A4HAAE {97430
9 AR UEKT

HAEZ BARZ A3 CD34 &
o GO R HgolE F5o .%71 e B
ZOF ZA MEoA FTHE = Ao R cgj_}gq;cﬂ__g_b}, R
2 FA S WA EA =
Ao BA WHMHEY NF2 ol g8y gk
< o2 oA mAlEH %_15.9} %—%‘tﬂ Hole} o 3
oko] AaAdel Ak B2 dA+=0] 3

thfstAl RauEz o B az cﬂw 2}—}141m0l
A CD34 3hl-& o o

M ERE nAER des Hd 9.4i8.601i19_ -Z%—

ofo
r_‘_t

£
T
r O
_}‘J_,
o
<

EGF, MVD 28|31 MMP-2, -99] &3 7te| A

Matrix metalloproteinases(tMMPs)+—= 2] %
AR) Z1A ek Mlae] 718 e Fa)jago &
of g} Tl B aih F 7Y Bol| dtEHE 4T 9|
chul ) o] F-|8nl o2} orel AgAted] A<l

4 MMPs, cathepsin D 28] 32
plasmin3} 7+ serined|] ¥ a4 S OE AA 7
Hoh ™ Matrixino] g2
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