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Expression and significance of MMP-2, MMP-9 and TIMP-1
during restenosis after angioplasty: an experimental study
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ABSTRACT Objective To investigate the dynamic changes of MMP-2, MMP-9 and TIMP-1 in each layer of the artery wall,
thus to conclude their expression and significance in restenosis procedures. Methods Common carotid artery injury model were
created in 48 male SD rats. Only 30 rats were used because their neointima was good. Specimens were harvested at six time points
that was Ist, 3rd, 7th, 14th, 28th and 42nd days. Masson trichrome stain was used to measure collagen content. PCNA, MMP-
2 and TIMP-1 were stained with immunohistochemistry (IHC). MMP-9 was stained with both THC and in situ hybridization
(ISH). Then the relationgship between them and neointima formation and remodeling were analyzed. Results MMP-9 mRNA and
protein did not express in normal artery wall. At the first day after injury, their mRNA expression presented in the media and ad-
ventia, peaked at 3rd days in adventia and media but at 7th days in the neointima, then decreased stepwise. MMP-9 protein peak-
ed at 14th and 28th days, dropped gradually to baseline, the positive cells located mainly in the surface side of the lumen. MMP-
2 expression peaked in the neointima delayed to 14th days, and could also be seen nearby the internal elastic lamina. TIMP-1 pro-
tein did not express in normal artery wall, it peaked at 3rd days in adventia and media but at 7th days in the neointima. The ex-
pression tendency of TIMP-1 was similar to that of PCNALI and had positive correlation with it. Conclusion MMP-9, MMP-2 and
TIMP-1 has relation with restenosis. MMP-9 expresses in the neointima involves in the migration of proliferated cells to the forma-
tion of neointima during the early phase. MMP-2 expression involves the formation and remodeling of neointima during late phase.
TIMP-1 expression is perhaps a compensation for the increased expression of MMPs and may plays a role in homeostasis.
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