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Numerous studies have demonstrated the importance of the matrix metalloproteinases (MMPs) and their tissue inhibitors (TIMPs) in the development of the atherosclerotic plaque. Our laboratory has recently shown that transgenic (tg) apoE knockout (apoE0) mice expressing human MMP-1 (interstitial collagenase) in their macrophages have less atherosclerosis, and that Timp-1 knockout (KO)/apoE0 mice have an increased pseudo-microaneurysm formation associated with the atherosclerotic lesions.  To study the in vivo role of MMP-9 (gelatinase B) in atherosclerosis, a transgenic model expressing human MMP-9 in macrophages, under the control of the scavenger receptor promoter, has been generated.  The study population consisted of four groups : apoE0, apoE0/MMP-9tg, apoE0/Timp-1 KO, and apoE0/Timp-1 KO/MMP-9tg. Quantification studies showed that, after 10 and 16 weeks of high fat diet, the mean lesion sizes of the four groups of animals were not statistically different.  However, video quantifications and histological examinations showed that the lesions of the apoE0/Timp-1 KO/MMP-9tg mice presented (1) a marked increase (approx. 100%) in their collagen deposition compared to the other groups (P<0.02) and (2) a thinner fibrous cap, with a decreased elastin staining surrounding the plaques. Our data suggests that increased MMP-9 activity in atherosclerosis is affecting the extracellular matrix composition of the lesion.  Although the mechanisms involved are not known yet, a decreased fibrous cap could be attributed to an increased degradation of elastin and/or to an impaired smooth muscle cell migration. Increased MMP-9 activity may also process cytokines upregulating the collagen deposition, such as TGF-beta.  

