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The degradation of the basement membrane by matrix-metalloproteinase(MMP) and ser-
ine protease is a critical point in tumeor invasion and metastasis, We measured the activity
of MMP-9 from 28 normal, 12 benign, and 126 breast cancer tissues using gelatin
zymography with an image analysis system. Inactive MMP-9 was expressed in 17.5% of the
cancer patients compared to 2.5% in 40 non-cancerous tissues(p=0,008). The active form of
MMP-9(82kD) was expressed only in T2-T4 stages. During the early phase of breast cancer
(DCIS and T stage) progression, only the production of inactive MMP-8 was increased.
However, as the cancer grew or invaded skin(T2-T4), or with lymphovascular permeation,
both production and activation of MMP-9 were increased. In conclusion, MMP-8 production
was the main cause of increased MMP-9 activity during the early phase, while both pro-
duction and activation were increased in the late phase of breast cancer.
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Fig. 1. Detection of MMP-9 and MMP-2 activities of
marker as shown by zymography, showing
captures of band images using computer-as-
sisted image analysis.
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—Matrix-metalloproteinase-9 in breast cancer —

Table 1. Expression rate of MMP-9 during breast cancer progression

92kD p-value 82kD p-value
normal (n= 28) 0( 0.0%) 0( 0.0%)™
benign (n= 12} 1{ 8.3%) 0( 0.0%)
cancer (n=126) 22(175% 0.008 7( 5.6%)™™ 0.24
DCIS (n= 14} 2(14.3%) 0( 0.0%)
invasive (n=112) 20{17.9%) 7( 6.3%)}
T1 {n= 22) 3(13.6%) 0( 0.0%)
T2 (n= 70) 11(15.7%} 5( 7.1%)
T3 (n= 14} 4(28.6%) 2(14.2%)
T4 n= 6) 2(33.3%) 0( 0.0%)

* **: comparison between normal and cancer

6) BAE #4

z} kel wlit: chi-square test, Fisher's
exact test ¥ Student t-test® A&t

# o
1) guete Zigo ol MMP-92| Wt

MMP-92] 482 2892 A4, 1292 @4 &
uhEek, 12699 ket £alol A Zabslglch. 409 9
A gl ofdgal ma|ofa ] 19(8.3%)l Ak
MMP-92} ubglo] #33 ubH, stz ey 224
(17.5%)2 =2 #8wrl 715 cH(p=0.008). 4%
o] MMP-9(82 kD)2 stzalefl sint @ =]sivt, f4
a}8] Atefs} ductal carcinoma in situ(DCIS)4
A T4ul7|2 Adgg 22 MMP-99 wdgo] 37}
g Aol pAHY, Het EACAE 2499
(82 kD)& T2 o)4tel Agt #2=gich(Table 1).
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MMP-9-¢ #H4F 224904 MMP-92| wj&4¥

Table 2. Comparison of MMP-9 expression incidence
based on clinical parameters

92 kD 82 kD

Lymph node metastasis

negative (n= 64) 12{18.8%) 4( 6.3%)

positive (n= 62) 10(16.1%) 3( 4.8%)
Stage

1 {n= 19} 3(15.8%) 0( 0.0%)

II (n= 74) 13(17.6%) 5( 6.8%)

III (n= 33) 6(18.2%) 2( 6.1%)
Estrogen receptor

positive (n= 47) 10(21.3%) 2{ 43%)

negative (n= 76)  11{14.5%) 5( 6.6%)

unknown n= 3) 1(33.3%) 0( 0.0%)
Progesterone receptor

positive (n= 62) 12(194%) 4( 6.5%)

negative n= 61) 9(14.8%) 3( 4.9%)

unknown (n= 3 1(33.3%) 0{ 0.0%)
Lymphovascular permeation

positive (n= 16} 3(18.8%} 2(12.5%)

negative m=110) 19(17.3%)  5( 45%)

(92 kD)7 #4939 (B2kD) 77 A=z wsfel ¥y
£& ulzstgch DCISH TI B7l4e 34 $&
kAl Zeokzzldl vls| v|EAY e 92kDute] 1 ¥4
w7} #7hapalch el DCISS T1 Ahelsle 92
kD #4529 zol7t g%ict $oko] APl =77}
#AR] A ¥ 3-go) G AE= J9-(T2-T4), MMP-
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Table 3. Changes of MMP-9 activities and activation rates during breast cancer progression in 22 patients

92kD 82D 92 kD+82 kD 82/(92+82)ratio
normal (n=28) 0 0 0 0
benign n= 1) 479 0 479 0
cancer (n=22) 687.8 +392.7 207.7+415.4 895.5 £ 663.6 i4.1+22.2
DCIS n= 2) 359.5+112.4 ¢ 35951124 o
invasive (n=20) 720.6+80 228.5+4309 949.1 £ 672.8 15.5+22.8*
Tl (n= 4) 361.0-+890** o** 361.0 £80™ o
T2~4 {n=18) 760.4 + 358.3** 253.8 £ 448.0™* 1014.2 £ 678.7** 17.2+23.5**

*: comparison between DCIS and invasive cancer, p=0.007,
**. comparison between T1 and T2~4, p=0.001, p=0,03, p=0.001, p=0.006 respectively

Table 4, Comparison of MMP-9 activities and activation rates based on clinical parameters in 22 patients

92kD 82kD 92 kD+82 kD 82/(92+82) ratio

Lymph node metastasis

negative n=12) 624.8 £380.3 157.7+242.2 782.3+522.6 124195

positive n=10) 763.3+414.0 267.9+568.8 1031.2+809.9 16.1£26.0
Stage

I (n= 3) 3240+ 382 0 3240 382 0

II n=13) 762.2 + 386.6 207.6£294.0 969.8 £509.1 15.4£21.5

II1 (n= 6) 708.5+440.6 311.7+691.6 1020.2 +998.9 18.4+285
Estrogen receptor

positive {n= 8) 685.0+414.1 33491624.7 1019.0 £910.4 20.1+25.6

negative n=13) 716.0::398.8 145.4+236.0 861.4£500.0 115189

unknown {n= 1) 343 0 343 0
Progesterone receptor

positive {n=10) 622.2+£381.5 252.1 £554.1 874.3£825.0 1584256

negative m=11 778.7+409.3 186.2+281.5 964.9+£525.1 13.8+205

unknown (n= 1) 343 0 434 0
Lymphovascular permeation

positive (n= 3) 632.3+553.5 623.31951.1 1255.7 + 1471.9 36.7+31.9*

negative (n=19} 696.5+381.1 142.1 £259.7 838.6£497.9 10.5+19.0*
* p=06

9¢] & ¥4 (92kD+82kD) & oz} MMP-99
Y48 B2kD/92kD+82kD)x  Z7tale] o=
o wig4 Yl gAYs] BYEs BT Zrlsidd
(Table 3).
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—Matrix-metalloproteinase-9 in breast cancer—
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