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Fig. 1 Immunohistochemical staining of MMP-9 in normal epithelial cells and
tumor cells
a) Normal epithelial cells remote from tumor are consistently negative for
MMP-9. (X100) b) Epithelial cells in close association with tumor are often
positive for MMP-9, (x200) c¢) and d) Adenoma (c) and adenocarcinoma (d)
cells are positive for MMP-9. Fine granules are observed in cytoplasm. (X 200)

Fig. 2 Immunohistochemical staining of MMP-9 in modrately differetiated
adenocarcinoma cells and in stromal cells
a) Diffuse staining of MMP-9 was observed in moderately differentiated
adenocarcinoma cells. (X200) b) Fibroblasts like cells (A), monocyte-
macrophages (B) and neutrophils (C) are positive for MMP-9 diffusely in
cytoplasm. (X 200)
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ik, 2 %ILHEBEIE (FiB2050E) % 517 over night
T 1 Rtk % KI5 X 72, PBS 12 THE¥%#, anti-sheep
IgG biotinated antibody (2 X#ifk, VECTOR #)
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[EI R & ¥, 3,3"-diaminobenzidine (DAB, VECTOR
1) 2HEE L THROIE, ARV ) T
etl, BikEALT.
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Table 1 The rate of MMP-9 expression in normal
epithelial cells and tumor cells

Early |Advanced

2oitheli
Epithelium | Adenoma cancer cancer

MMP-9 (=) | 9991) | 20077) | 13G7) | 42(48)
MMP-9 (+) | 10( 9) | 6(23) 10(43) 46(52)

Values are number of cases, (%)
p<0.01 (x2=46.479, standard chi-square test)

Table 2 Relationship between MMP-9 expression
and liver metastasis

leer metasta51s

Negative®

MMP-9 (=) | 2368) | 40D 10(32)
MMP-9 (+) | 11(2)

19(83) 14(58)

Values are number of cases, (%)

b p<0.01 (x?~13.899) as compared to a

c :p<0.05 (¥2=3.872) as compared to a

b+ ¢ :p<0.01 (x2=11.396) as compared to a

46.476) < LS L7: (Table 1),
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F263%, B ERIIRIE100% & SHMEEMEL 2212 XS
EThHo7h, HEMEEEE, Vo HiEkE, ik
{RES, VU NEREY OB REEERED L b
7z (Table 3).
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Table 3 Relationship between MMP-9 expression
and histopathological factors

MMP-9 expression

p-value
positive/total (%)
histology p<0.05
well 27/60(45)
mode 12/19(63)
poor. 6/ 6(100)
lymph node metastasis N.S
n, 17/33(52)
n, 9/27(33)
n; 14/18(78)
Naese 6/ 8(75)
venous invasion NS
4/10(40)
25/53(47) '
8/12(67)
A 9/13(69)
lymphatic permeation N.5.
lyo 14/27(52)
Iy, 12/30(42)
ly, 12/18(67)
lyy 8/13(62)
infiltration of inflammatory cells N.5
grade 0~1 22/32(69)
grade 2~3 24/54 (44)
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REERBERTED SR, BE-RE-#
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2 GEEMR L U Tow & 1 5) % Tissue Inhibitors
of Metalloproteinases (TIMPs)?¥icfXFEX 34~
EES -k ko THBAENTE Y, MMP-I9DER/LEAE
F TIMPs L OBIRARETT 22 L b SBOER
BRETH 5.
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Alterative Expression of Matrix Metalloproteinase 9 (Gelatinase B) during
Colorectal Tumor Development and Progression

Yutaka Ogata, Tatsuhisa Morodomi, Akira Ookita, Kazuo Shirouzu,
Hiroharu Isomoto and Teruo Kakegawa
First Department of Surgery, Kurume University School of Medicine

We have studied the expression of matrix metalloproteinase 9 (MMP-9/gelatinase B) in colorectal
tumors at various developmental stages. A Total of 26 adenoma, 23 early stage colorectal adenocar-
cinoma and 88 advanced cancer specimens were each fixed in formalin and embedded in paraffin. Then
3 um sections were examined by immunchistochemical technique (avidin-biotin peroxydase complex
method) using anti-human MMP-9 sheep IgG, MMP-9 was demonstrated in tumor cells, neutrophils and
monocyte-macrophages in colorectal tumor tissue. Whereas normal epithelial cells of colonic mucosa
remote from the tumor were consistently negative for MMP-9, mucosal epithelial cells in close association
with adenoma or adenocarcinoma were often positive for this enzyme. The incidence of MMP-9 expres-
sion was 9% in mucosal epithelial cells, 23% in adenoma cells, 43% in early stage adenocarcinoma cells,
and 52% in advanced adenocarcinoma cells. In advanced cancers, the incidence of MMP-9 expression in
the tumor cells was 839% in cases associated with synchronous liver metastasis, 58% in cases of
metachronous liver metastasis, and 32% in cases without liver metastasis. The rate of MMP-9 expression
in tumor cells was increased with decreasing grade of histological differentiation. However, there was no
relationship between MMP-9 expression in tumor cells and other histopathological factors. These results
suggested that MMP-9 was expressed according to tumor development and progression, and that MMP-
9 produced in tumor cells may play an important role in hematogenous metastasis in colorectal cancer.
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