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The Expression and Significance of Matrix Metalloproteinase-2, 9
and their Inhibitors in Osteosarcoma
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(Department of Pathology, Zhongshan Medical College, SUN Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] To investigate the expression of matrix metalloproteinase-2, 9(MMP-2, 9)
and their inhibitors (tissue inhibitor of metalloproteinase, TIMP)-1, 2 in osteosarcoma, and the relation-
ship between them and the invasion, metastasis and recurrence rate of the tumor. [ Methods ] Immunohisto-
chemistry staining(labeled streptavidin method) was used to detect MMP-2,9 . TIMP-1, 2 in 62 cases of
osteosarcoma (51 cases of primary tumors and 11 cases of recurrent tumors, 9 cases with lung metastasis
and 53 cases without lung metastasis), and normal connective tissues were used as negative control.
According to the rate of the positive tumor cells, the results were semi-quantitated and analyzed by using
non-parameter rank test. [Results ] The positive rates of MMP-9 and TIMP-1 were 76% and 18% respec-
tively, and there were significant difference of the two factors between osteosarcoma and negative control
tissue( P < 0.01) . MMP-9 positive signal appeared in tumor cells’ cytoplasm and membrane, and
MMP-9 exhibited strong immunoactivity in cells located in tumor margins. There were no significant differ-
ence of MMP-2 and TIMP-2 between osteosarcoma and normal tissues( P > 0.05). There were also no
significant difference of MMP-2, 9 and TIMP-1, 2 between primary and recurrent osteosarcoma or be-

tween osteosarcoma with lung metastasis and without lung metastasis. There were significant correla-
tion in osteosarcoma between MMP-2 and MMP-9, and between MMP-2 and TIMP-2, and between
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TIMP-1 and TIMP-2. [Conclusion) Increase of MMP-9 and decrease of TIMP-1 are involved in tumor

growth and invasion of osteosarcoma. The recurrence rate and early lung metastasis are not affected by

the expression of MMP-2, 9 and TIMP-1, 2.

Key words: osteosarcoma; neoplasm Invas/iveness; neoplasm metastasis; metalloproteinases; tis-

sue-inhibitors of metalloproteinases
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Table 1 The expression of MMP-9 and TIMP-1, and the relationship between them and
some pathological characteristics in osteosarcoma and normal control tissues
Characteristic Total MMP-9 Positive TIMP-1 Positive
- + ++ +++ rae(%) - + rate( %)

Normal control tissue 18 9 7 2 0 50 2 16 89
Osteosarcoma 62 15 9 2 16 76 <0.01” 51 11 18 <0.01 Y

Primary 51 12 9 21 9 77 4] 10 20
Recurrence 11 3.0 1 7 73 >0.05? 10 1 9 >0.05 %

With lung metastasis 9 1 1 2 5 89 8 1 11
Without lung metastasis 53 14 8 20 11 74 >0.05 ¥ 43 10 20 >0.05%
1) Osteosarcoma ss normal tissue, 2) Primary osteosarcoma us recurrent osteosarcoma, 3) Osteosarcoma with lung metastasis us osteosarcoma without lung

metastasis
F2 MMP2 A TIMP2 5 B WAEA R E ¥ X AL A R SR BN R
Table 2 The expression of MMP-2 and TIMP-2, and the relationship between them and
some pathological characteristics in osteosarcoma and nomal control tissues
Characteristic Total MMP-2 Positive TIMP-2 Positive p
- +  ++4 +++ mte(%) - + ++ +++ me(%)

Normal control tissue 18 7 9 2 0 61 8 8 2 0 56
Osteosarcoma 6 19 19 17 7 70  >005V 30 14 13 5 52 >0.05 "

Primary 51 18 15 12 6 65 24 14 10 3 53
Recurrence 1 4 5 1 91 >005¥» 6 0 3 2 46 >0.052

With lung metastasis 9 3 3 3 0 67 5 1 3 0 45
Without lmg metastasis 53 16 16 14 7 70  >0.05? 25 13 10 5 53 >0.05%

1) Osteosarcoma us normal tissue, 2) Primary osteosarcoma vs recurrent osteosarcoma, 3) Osteosarcoma with lung metastasis vs osteosarcoma without lung

metastasis
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The Expression and Significance of Matrix Metalloproteinase
Inhibitors in Osteosarcoma (Text in page 132)

~2,9 and their

Ei1 MMP-9EFARHEASTNMRE
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M4 TIMP-2EFRBEADHRE
Fig.1 The expression of MMP-9 in osteosarcoma (SP x 200)
Fig.2 The expression of TIMP-1 in osteosarcoma {SP x 200)
Fig.3 The expression of MMP-2 in osteosarcoma {SP x 100)
Fig. 4 The expression of TIMP-2Z in osteosarcoma (SP x 100)
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