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Table 1. Comparison of tumor proliferative index (PI), angiogenic factor, CD44std,
MMPs and TIMP mRNA between ductal carcinoma in situ (DCIS) and
invasive ductal carcinoma (IDC) of the breast

Diagnoses (No. of cases) DCIS (21) IDC (63) p value
Cyclin D1 PI 11.83%£15.60 17.60+£22.83 NS
Cyclin B1 PI 1.00x 0.88 3.50% 4.30 0.010%
Ki-67 PI 12.19% 6.74 23.21+£19.25 0.012%
Microvessel density 24.10+£ 7.18 29.26%£13.89 NS
VEGF (-) 0(0) 6( 9.5) NS
(+) 21(100) 57(90.5)
TGF-B1 (=) 11(52.4) 22(34.9) NS
(+) 10(47.6) 41(65.1)
CD44std 16(76.2) 17(27.0) 0.000%
MMP2 13(65.0) 29(58.0) NS
MMP9 10(50.0) 22(44.0) NS
TIMP2 7(35.0) 19(38.0) NS
MT1-MMP 12(60.0) 23(46.0) NS

* p <0.05, NS: not significant

t}. MMPs$} TIMP mRNA 2 CD44stde] 2H&
MMP2, MMP9, TIMP2 % MT1-MMP mRNA: 7247 dAd W oEy &
d WL ILE e 35%~65% N4 LHE oM gy
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Fiz. 1 mBMNA in situ hyvbridization of MMP2(A), MMPIAE), TIMEPZ(C),
MT1-WIAPID), Tumor cells of invasive ductal carcinoma show
positive staining.
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Table 2. Cyclin D1, Cyclin Bl and Ki-67 proliferative index (PI) according to the
clinical prognostic parameters of the breast carcinoma

Category Cyclin D1 PI Cyclin B1 PI Ki-67 PI
Stage
0 11.83£15.60 1.00£0.88 12.19£ 6.74
1 11.32£21.50 2.30x3.05 12.35£13.01
2 18.51£23.06 3.67+4.45 24.79+19.58
p value NS 0.023x 0.007:x
T stage
Tis 11.83£15.60 1.00£0.88 12.19+ 6.74
T1 17.69£23.28 2.73£3.11 19.22+£22.19
T2 17.56+£22.91 3.83x4.71 26.94+18.80
p value NS 0.021= 0.021+%
Histologic grade
1 19.46£26.83 0.30£0.75 3.24+ 3.13
2 25.04+27.64 3.27£3.79 17.20£11.65
3 9.19+ 9.46 5.391+4.88 39.60£16.82
p value 0.044x 0.002x 0.000%
Nuclear grade
1 7.26+£11.48 0.66x1.04 3.40%+ 4.18
2 26.41+29.16 2.18+3.38 12.99£11.15
3 12.65%£15.96 5.06+4.75 35.00£18.33
p value 0.037=* 0.008+* 0.000%*
Axillary nodal status
=) 16.85%£26.22 4.41+4.26 27.13+£21.56
(+) 18.03£20.99 2.97+4.28 20.96+17.67
p value NS NS NS
Sentinel nodal status
=) 16.95+£25.75 4.08+4.41 31.43£22.06
(+) 17.50£23.24 2.13£3.09 18.38£19.25
p value NS NS NS

* p <0.05, NS: not significant



Table 3. Microvessel density and expression of VEGF and TGF-81 according to the

clinical prognostic parameters of the breast carcinoma

Microvessel VEGF TGF-B1
Category .
density (=) (+) (=) (+)
Stage
0 24.10+ 7.18 0 (0) 21(26.9) 11(33.3) 10(19.6)
1 23.60%+11.03 2(33.3) 6(7.7) 6(18.2) 2(3.9)
2 30.08+14.15 4(66.7) 51(65.4) 16(48.5) 39(76.5)
p value NS NS 0.017x
T stage
Tis 24.10%£ 7.18 0 21(26.9) 11(33.3) 10(19.6)
T1 30.58+14.20 2(33.3) 17(29.8) 9(27.3) 10(19.6)
T2 26.20£12.97 4(66.7) 49(51.3) 13(39.4) 31(60.8)
p value NS NS NS
Histologic grade
1 35.40£20.36 1(16.7) 12(21.1) 4(18.2) 9(22.0)
2 29.07£12.30 2(33.3) 23(40.4) 10(45.5) 15(36.6)
3 26.26+10.48 4(66.7) 22(38.6) 8(36.4) 17(41.5)
p value NS NS NS
Nuclear grade
1 31.48+22.42 1(16.7) 5( 8.8) 2(9.1) 4 (9.8)
2 33.11£15.72 2(33.3) 23(40.4) 10(45.5) 15(36.6)
3 25.83+ 9.39 3(50.0) 29(50.9) 10(45.5) 22(53.7)
p value NS NS NS
Axillary nodal status
=) 30.66£12.09 5(83.3) 18(31.6) 13(59.1) 10(24.4)
(+) 28.45+14.91 1(16.7) 39(68.4) 9(40.9) 31(75.6)
p value NS 0.012%* 0.006%*
Sentinel nodal status
=) 30.87+£12.46 5(100) 13(37.1) 10(66.7) 8(32.0)
(+) 32.18%£16.51 0 (0 22(62.9) 5(33.3) 17(68.0)
p value NS 0.008+* 0.033*

* p <0.05, NS: not significant
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Table 4. Expression of MMPs, TIMP mRNA and CD44std according to the clinical
prognostic parameters of the breast carcinoma

Category MMP2 MMP9 TIMP2 MT1-MMP CD44std
Stage
0 13(65.0) 10(50.0) 7(35.0) 12(60.0) 16(76.2)
1 3(37.5) 3(37.5) 2(25.0) 2(25.0) 2(25.0)
2 26(61.9) 19(45.5) 17(40.5) 21(50.0) 15(27.3)
p value NS NS NS NS 0.000=
T stage
Tis 13(65.0) 10(50.0) 7(35.0) 12(60.0) 16(76.2)
T1 7(43.8) 6(37.5) 6(37.5) 7(43.8) 8(42.1)
T2 22(64.7) 16(47.1) 13(38.2) 16(47.1) 9(20.5)
p value NS NS NS NS 0.000%
Histologic grade
1 7(63.6) 4(36.4) 5(45.5) 6(54.5) 6(46.2)
2 12(57.1) 10(47.6) 8(38.1) 10(47.6) 4(16.0)
3 10(55.6) 8(44.4) 6(33.3) 7(38.9) 7(28.0)
p value NS NS NS NS NS
Nuclear grade
1 2(50.0) 2(50.0) 3(75.0) 3(75.0) 3(50.0)
2 15(65.2) 10(43.5) 9(39.1) 11(47.8) 6(24.0)
3 12(52.2) 10(43.5) 7(30.4) 9(39.1) 8(25.0)
p value NS NS NS NS NS
Axillary nodal status
=) 12(60.0) 7(35.0) 6(30.0) 5(25.0) 5(21.7)
(+) 17(56.7) 15(50.0) 13(43.3) 18(60.0) 12(30.0)
p value NS NS NS 0.015% NS
Sentinel nodal status
(=) 9(60.0) 6(40.0) 4(26.7) 5(33.3) 2(11.1)
(+) 12(70.6) 9(52.9) 9(52.9) 11(64.7) 7(31.8)
value NS NS NS NS NS

* p <0.05, NS: not significant
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Table 5. Correlation of TIMP2 mRNA expression with tumor proliferative
index (PI) in invasive ductal carcinoma

TIMPZ mRNA

= ) p value
Cyclin D1 PI 12.89£15.79 30.60+32.63 0.013x
Cyclin B1 PI 4.52+ 4.68 1.81%+ 3.01 0.029:x
Ki-67 PI 24.09+19.45 20.70+22.26 NS

* p<0.05, NS: not significant
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Table 6. Correlation of MT1-MMP mRNA with VEGF expression
in invasive ductal carcinoma

MT1-MMP mRNA

o ) p value
VEGF
(=) 5(18.5) 0(0) 0.030%
(+) 22(81.5) 23(100)
* p <0.05

Table 7. Correlation of MT1-MMP mRNA with TIMPZ2 mRNA expression
in invasive ductal carcinoma

TIMPZ2 mRNA
= ) p value
MT1-MMP (-) 22(71.0) 5(26.3) 0.002%
(+) 9(29.0) 14(73.7)

* p <0.05
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Abstract

Regulation of stromal invasion and angiogenesis of tumor cells and
predictor of axillary lymph node metastasis

according to the progression of human breast cancer
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In breast cancer, tumor size and nodal status are still the most important
prognostic indicator. Therefore, it is important to detect nodal metastasis with
accurate and prompt way and to find out predictable factor of nodal metastasis.
To metastasize, a cancer cell must separate from its neighbors, penetrate the
basement membrane, force its way through the surrounding stroma and
subsequently enter into the circulation, eventually metastasize to other organ
or lymph node. Therefore, primarily, this process requires degradation of

basement membrane and the role of angiogenesis and angiogenetic factor is
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crucial. Among the MMPs, potent proteolytic enzymes, MMP2 and MMP9 are
involved in degradation of basememt membrane and extracellular matrix. In
the previous reports, expression of MMPs has been correlated with local
invasion, lymph node metastasis and survival in various cancers. Recently,
MT1-MMP was found, which specifically induces activation of proMMPZ on
the tumor cell surface, thus triggering the invasion of tumor cells and acts
directly cleavage of substrate.

Also, CD44, a cell surface adhesion molecule, may play an important role in
promoting tumor invasion and metastasis. The mechanism underlying CD44-
mediated enhancement of tumor growth has remained obscure. Recent report
has shown that CD44 can localize active MMP9 to the tumor cell surface and
activates TGF-B1 and promotes tumor invasion and angiogenesis.

In this study, we examined the expression and tissue localization of MMP2,
MMP9, MT1-MMP, TIMPZ2 mRNA by in situ hybridization and microvessel
density, VEGF, TGF-B1, CD44std by immunohistochemical staining and
studied correlation between their expression in ductal carcinoma in situ
(DCIS) and T1 or T2 invasive ductal carcinoma of the breast. Also, we
compared it with clinicopathological parameters and evaluated the predictable
factor of nodal metastasis. The results are as follows;

1. Tumor proliferative index of breast cancer was significantly correlated with
clinical stage, tumor size, histologic grade and nuclear grade (p<0.05), but,
was not significantly correlated with microvessel density, angiogenic factor,

axillary and sentinel nodal status.
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2. Microvessel density was more increased in invasive ductal carcinoma than
in DCIS without statistical significance. Expression of VEGF and TGF-B1 was
not statistically different between DCIS and invasive ductal carcinoma.
3. Expression of MMP2, MMP9, TIMPZ2 and MT1-MMP mRNA was not
statistically different between DCIS and invasive ductal carcinoma. Also, they
have no statistical difference according to histologic grade and nuclear grade
of invasive ductal carcinoma.
4. Expression of CD44std was significantly increased in DCIS compared to
invasive ductal carcinoma (p<0.05). Also, it was significantly increased in low
clinical stage, low histologic and nuclear grade of invasive ductal carcinoma
(p<0.05). However, CD44std expression was not correlated with MMPs mRNA.
5. Axillary and sentinel nodal metastasis was significantly correlated with
MT1-MMP mRNA, VEGF and TGF-B1 and MT1-MMP mRNA was significantly
correlated with VEGF (p<0.05).
6. Among the MMPs, MT1-MMP mRNA was significantly correlated with
TIMP2 mRNA (p<0.05) and other MMPs were not correlated with each other.
In conclusion, these mRNA expression patterns suggest production of
MMP2, MMP9, MT1-MMP, TIMPZ mRNA in the stage of carcinoma in situ
even prior to overt invasive growth. MT1-MMP mRNA, VEGF and TGF-B1
are significantly correlated with axillary and sentinel nodal metastasis and

may be considered as prognostic indicator in breast cancer.

Key words: Breast cancer, MMP, TIMP, CD44, Prognosis, Lymphatic
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