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Relationship between Matrix Metalloproteinase
(MMP)-2, 9 Expressions and VEGF Expression
and Microvessel Density in Ductal Carcinoma
in Situ of the Breast

Ju Sang Park, M.D., Soo Gin Jung, MD.! Tae Hyun Kim,
M.D., Jin Yong Lee, M.D. and Hye Kyong Yoon, M.D.'

Purpose: MMPs are involved in the degradation of the
extracellular matrix, which is an important step in tumor
invasion and metastasis. Among the MMPs, a positive
correlation between the expressions of MMP-2 and MMP-9,
and the aggressive behavior of breast carcinomas has been
reported, but the role of the MMP-2 and MMP-9 expressions
in DCIS is still not known. Angiogenesis has a crucial role
in tumor growth and metastasis. The aim of this study was
to investigate the relationships between the expressions of
the MMPs, the angiogenic factor (VEGF) and the micro-
vessel density (MVD) in a ductal carcinoma in situ (DCIS)
of the breast.

Methods: 42 cases of DCIS, diagnosed at the Busan Paik
Hospital, between 1992 and 2002, were the subjects of this
study. The rates of MMP-2 and 9 expressions and VEGF
were evaluated using immunohistochemistry, and the MVD
was measured by CD 34 immunohistochemical staining. The
statistical analyses between the expressions of MMP-2,
MMP-9 and VEGF and the MVD, patient's age (more than
50 years old, less than 50 years old), histological subtype
(comedo or non-comedo) and nuclear grade (1, Il, lll), and
their correlation were exained.

Results: The expressions of MMP-2 and MMP-9 were noted
in 20 (47.6%) and 22 (52.4%) of the 42 cases, respectively.
There were no significant relationships between the
expressions of MMP-2 and MMP-9 and the patient's age
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and histological subtype, but the expression rate of MMP-9
showed an increased tendency in cases with nuclear grades
Il and Ill compared with the cases with nuclear grade |
(P=0.0863), but no significant difference between the MMP-2
expression and the nuclear grades was noted. The VEGF
was expressed in 47.6% of the cases, and the mean MVD
was 21 per x200 field, with 13 (30.9%) of the 42 cases
showing increased MVD. The VEGF expression rate showed
an increasing tendency in the cases younger than 50 years
old (P= 0.1011), but no significant differences according to
the histological subtype and nuclear grades were seen.
There were no relationships between the MVD and the
clinico-pathological factors. The MVD showed an increasing
tendency in cases with a non-comedo histological type
compared to the comedo type (P=0.0536). No positive
correlation between the expression of VEGF and MVD was
noted. No significant relationship between expressions of
MMP-2 and VEGF and the MVD were seen, but the rate
of MMP-9 expression was significantly higher in the VEGF-
positive cases (P=0.0293), however, no relationship between
MMP9 expression and MVD was found.

Conclusion: The expressions of MMP-2 and MMP-9 in
DCIS are suggestive of their involvement in the development
of breast cancers. However, with non-invasive lesions, and
the positive correlation between the MMP-9 and VEGF
expressions and the nuclear grades, means that the
expression of MMP-9 may represent the biological behavior
of DCIS, but the role of MMP-2 expression is still uncertain
in the development of breast carcinomas. (J Korean Surg
Soc 2003;65:190-197)
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matrix metalloproteinases (¢]3} MMPs2} ghH9} 722 chul i
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HIde 1384 LY dFAA=E F8g IS e
Basre 2o IeA A 2D A

A0 47 o = 4
ojete] AA o] the =o)7t stk MMPsE WA ©
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nase, stromelysin, interstitial collagenases, elastase$} A X 2}of]
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factor (VEGF) family= VEGF, VEGF-B, VEGF-C$} pla-
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- MMPs$} tissue inhibitor of metalloproteinase (TIMP)
7 MAPAAT Ao Svhe Bix Jow (1) webA
g Mol 2 Ay AR AFgo] Utk B
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A MMP-97 VEGF @] 45 AaAE 7HA 3 & 4

A7

Aol A dths Hialsh 545 AFAH LGl MMP9
o o] mAEAYE 9 VEGF FdY F9% A8 S
Hol= A& MMP9] dlo] I3 & Uehle A4
B 2AAAE AES AT SHATHU3)
B AdTe e Bl egs 244 Mmp2 3
MMP-99] H8-& W5}tz Wy o2 xAbste] &t 1
of, FAUNLF] 2434 73, § S B MMP-2
5! MMP-99] &3 Hlaste] A3 oFEol A o] MMP-2

N DAY SE] HAEA Hx]— 2 Ao]o}
Ago] T& wEHgo] YA Bost=A Fotr izt st
At

1) AA7CHat

19923 19€04 2002 6¥71A) 24 AAle 2
i AAs F B Held oFeo] e #
FEyigE oz Add S F oA 2] 249 BE
o] ¢33 2 & Uz 3T

X

B

o)

@ OIAMM O|X} AL Il H2|at™ HM. & A

o ol ZARHS] 504 B3 504 o) pez T
ok delE S H&E Setol=5 A6t #dH e
F9] 2287 okAte wEl W ¥ & (comedo), 1L (solid), T
A58 (micropapillary), 53 (papillary), A}d 3 (cribriform)

ot
30 L

]_

ol

R

on (14) 7 58 F 3 71A 8ol 5%

°
ol4g A= Afde FE FEoE ERINL, 1

5111

Consensus Conference Comm1ttee(]6)-4 l"ﬁ:%groﬂ u:}a]- ‘5—‘10] it
dstm F AGHAEY] At v A7)0 mA|S
FAAE Hole A9E Asw0), o 3ol st
A7 8% BAAHAE] o vlg] 2.58) o] Foln FE
Ao Eqtalst gAY a3 B GAAE o 7] B
ojAY EWE fAF £go] A AFE BE 1T u(HI)
Ased 1579 T AxY dof HelE Hold F
HADL 2 kATt

(2) HAXZ|5EHAAL A -3 et 2o 225 A
o2 4~5m FAS AAS 57 o] 2] organic saline
o] HE)d frel&gtolrd F2A7)a gopetd HA 7 g

FHALE AR T nlo]aZgo]|BH QBL o] &3le] A3}

ot o F?ﬂ



192 oisteotstsl Xl M 654 M 35 2003

3, WA peroxidased] & WA E {3l 3% Hitaeig
£ o] &3ate] 1087 At on, "X setg S 9
3] LSAB (labelled streptoavidin biotin) kit (DAKO, Carpin-
teria, US)E ©|-8-3} 41t} WA blocking serum & 2 2087 A
28k & MMP-2 (Quartett, Germany), MMP-9 (Neomarkers,
Fremont, USA)$} VEGF (Santa Cruz, Santa Cruz, USA), CD34
(Neomarkers, Fremont, USA)°l| T3t U=} A= ALE351H,
dhAl-2- diaminobenzidine (DAB)$} AEC (acetyl ethyl carba-
zole) S o83k 1~1027F Aol A T E w742 T,
Mayer hematoxylin® 2 thxaA3slw BAsAch

(3) HAZE|SSIAMO| = MMP-29} MMP9E ¢4
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3, 3 553 Bl } o, 3 f‘z MMP-2¢} MMP-9 & 7}
VEGF 28, njEad=ole] 45 A#AdS SAS (ver 8.0)

Tgads O]—Q—o]—O:] 2239 _u:], Chi-squre 7% 2
Fisher’s exact test2A] 3418} pzto] 0.05 1wkl A% &

ot BAa T

5} ol %7} 369 2 504 o] A<l
74 6ol Bk Wkt 424 T 15041(35 7%)7F 5§ 7HA o]

x TR, 3 7HA FrERke
2] 94l2La%)E 7HE wokal, WEE 79
(16.6%), A&7 FF& ol 247 69 (14.3%) <k 5¢1(11.9%)
Aok EH1E T A2 AR C] @A A= Aol 64 =
7HE BRI, 9 AV 7, 183 "HEYo] T
d o Eoleh WP nEyrgoz Yrds u WX
gL 1591(35.7%), HIHEEH-E 274(64.3%)A T} & TF&
24 A 424 F 2091(47.6%)7F ESFA°| R 1, LS FAI)°]
1541(35.7%), AsF@D°] 7<1(16.7%) At}
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MMP-2E 426 & 2091 (47.6%)1 A %A w88 B4
™, 504 9ol MMP-2 Hd &L 46.2%, 504 VJCL 73
50.0% 24 #A}te] oo w2 MMP2 g
Aot 2282 F3o] WEFHQ HLo MMP2 Ha s
53 3%, I EE 2 44.4% 2] fﬂ?ﬂﬁl Aol7h gisler, 8
F 1] MMP-2 23 &2 57.1%, II= 30.0%, IS 66.7% %
/\1 6—*] S0l OE MMP2 Fd &9 F3 Aol= AT
(P=0.0852) (Table 1, Fig. 1).

Table 1. Comparison of MMP-2 and MMP-9 expressions according to the clinico-pathologic parameters in ductal carcinoma in situ

MMP-2 expression

MMP-9 expression

No. of cases
+

¥

+* (%) - P-value +* (%) - P-value
Age (years)
<50 36 17 (47.2) 19 0.3347 19 (52.8) 17 0.3347
>50 6 3 (50.0) 3 3 (50.0) 3
Histologic type
Comedo 15 8 (53.3) 7 8 (53.3) 7
0.5805 0.2512
Non-comedo 27 12 (44.4) 15 14 (51.8) 13
Nuclear grade
I 7 4 (57.1) 3 1 (14.3)
I 20 6 (30.0) 14 0.0852 12 (60.0) 8 0.0868
I 15 10 (66.7) 5 9 (60.0)

. + .
Ft= positive, - = negative.
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Fig. 1. Immunoreactivity for MMP-
2, MMP-9, VEGF and
CD34 in ductal carcinoma
in situ. Positive reactions for
MMP-2 (A) and MMP-9 (B)
are seen in the cytoplasm of
tumor cells. VEGF expres-
sion is noted in the cyto-
plasm of tumor cells (C),
and increased angiogenesis
is found around DCIS lesion
on CD 34 immunostain (D)
(LSAB method, x200).

Table 2. Comparison of VEGF immunoreactivity and microvessel density according to the clinico-pathologic parameters in ductal carcinoma

in situ
VEGF expression Microvessel density
No.
Neg. (n=22) Pos. (%) (n=20) P-value Low* (n=29) HighT (%) n=13) P-value
Age (years)
<50 36 17 19 (52.8) 24 12 (33.3)
0.1011 0.2943
>50 6 5 1 (16.7) 5 1 (16.7)
Nuclear grade
I 7 4 3 (42.9) 5 2 (28.6)
I 20 12 8 (40.0) 0.4841 13 7 (35.0) 0.8604
I 15 6 9 (60.0) 11 4 (26.7)
Histologic type
Comedo 15 6 9 (60.0) 13 2 (13.3)
0.2311 0.0536
Non-comedo 27 16 11 (40.7) 16 11 (40.7)

Neg = negative; Pos = positive; *Low = less than average microvessel density; High = more than average microvessel density.

749 MMP-9 & -8-2 143%<] 1t
27t 60.0% 24 3 SHol =T
KR

73S H Y THP=0.0863) (Table

MMP-9 &8 420 & 22¢](52.4%)01 4 BEHHoH, 7F gisloy AEg 19
504 B9kl A% 52.8%, 504 ] - 500% 24 Yol H AT I M 2$
of w2 MMP9 H3&9 {2 zlol= YT, HEFHQ 2 MMP-9 3 go] =

7% 53.3%, BB EYC HS 51.8%F A4 FA] §3 2o 1, Fig. 1).
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VEGF &8 424 5 209 (47.6%)°1 4 #2531 ch 504
v gkel 7$-9 VEGF a2 52.8%2 4 504 o] &+
9] 167%ET E& ATFS HPYTP=0.1011). HEEF 9
VEGF #H3dE2 60.0%, HIHEFE L 40.7%2A WEFY
VEGF 2d&o] Egton %94??} Ztole ofygith. & S
o] I, {1 %] VEGF 23 &2 429%, 400%ZA 3 55
mel 7399 60.0%HTF S3to Ur At o2 o3
ol §lUThH(Table 2, Fig. 1).

rlo

2L

nAERAL T = 2700 A 7070 2 Thg o BHFe 217
1 ATH 5041 WIREQL Aol A mAE AL =T} Sk A
= 333%<0 WHA 504 o3l T2 16.7% 24 504 w Tk
ELOM Tha BWokou vold] mE @Ag xol&= g%l
o WxE A u]xﬂzﬂﬂrm\:ﬂ Hit o]l H=& 13.3%,
HAXEL 40.7%24 HAEHNAN =& AFS Bid
(P=0.0536). 3l ‘53 12 73‘ nAEHE T Pt o] el
NEw 28.6%, & 58 1Y 45 350%, & 5+ MY 25
26.7% %4 3 ‘51 l o2 A PR T o= AT

(Table 2, Fig. 1).
VEGF %412l 204

= 69(30%), VEGF &412l 22¢] &
14¢1 A= 74 (31.8%)E VEGF &3}

Z O AE AR B ol
Rk v
R LK

=

O:
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ol o

Table 3. Relationship between VEGF expression and microvessel
density in ductal carcinoma in situ

Microvessel density

P-value
No. of Low High (%)
cases (n=29) (n=13)
VEGF  Positive 20 14 6 (30.0)
. 0.8987
Negative 22 15 7 (31.8)

Z7hsh fold ABAL GATHTable 3).

P-2, 9 250} VEGF 2 3 oM E s =9

=
=
=

VEGF %49l ¢ MMP-2 23 &2 50.0%, VEGF 24
%t‘ﬂ 58 45.0% =X VEGF &3 MMP-2
AATh VEGF %A¢l 79 MMP-9 3
&2 70.0%, VEGF 49l o MMP-9 LS 264% =
A VEGF %42 FolXd MMP-9 & o] fo3tA =ttt
(P=0.0293).
nAEHEETE H o] A9 MMP-2
462%, B ol&Qd T& 473%2A wAIBY
MMP-2 H&E 9] Fogt zfol& gllom, nA AL
Pt o] el -9 MMP-9 23 &L 53.9%, B
T2 51.7%2A vAE AL T MMP-9 Hd &9 £
ZFo] = Gl TH(Table 4).
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plasminogen urokinase &3 Aol &3}
2, cathepsin D, LZ} 2-& cysteine Y E-3] &4, 17
 9fE4 MMPs 50| Ith(19) ©] T MMPse 87 1%
o] &Il Fojste] A E2) 7)1 2] 7} ¥ (remodeling) 7
Aol 2238 AL h= Aoz A o0 S
FTAME MMPs7F 83 98-S BT 210 A7E ol
ool thgt B2 A7t o F oA L =H|, 53] MMP-2¢}
MMP-9= A4% wddS Eajste] F3ETAA 714
2 AEE 714 g Fag 9&5 vt & 3
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Table 4. Correlation between MMP-2 and MMP-9 expressions and VEGF expression and microvessel density in ductal carcinoma in situ

MMP-2 expression

MMP-9 expression

Pos. (%) (n=20) Neg. (n=22) P-value Pos. (%) (n=20) Neg. (n=22) P-value
VEGF
Negati =22 11 (50.0 11 8 (36.4 14
Pji?it\l,\:(l(ltz())) 9 E45‘0; 1 0.7459 14 Em‘ 0; 6 0.0293
MVD *
L =2 14 (48. 1 1 1. 14
HT;II ((1111=1?) 6 5422 3 0.8987 3 E;g . 0.8987

*MVD = microvessel density; Neg = negative; Pos = positive.
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