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Abstract:

CCN5 is a growth arrest-specific gene that inhibits vascular smooth muscle cell (VSMC) proliferation. We previously demonstrated that CCN5 expression dramatically decreases during the period of cell proliferation that follows vascular injury in a rat carotid artery balloon injury model. In vitro, growth-arrested VSMC strongly express CCN5; expression levels decrease during exponential growth.  CCN5 overexpression inhibits VSMC proliferation, motility, and invasiveness, while knockdown via siRNA has opposite effects.  We hypothesize that CCN5 overexpression during arterial injury will attenuate lesion formation.  

We examined the expression patterns of CCN5 over a 28 day time course following murine vascular injury.  In this model, the left carotid artery is ligated just distal to the carotid bifurcation.  Medial thickening and VSMC hyperplasia is measured at several time points following injury to ascertain the degree of VSMC proliferation and CCN5 expression levels and patterns.  Mice are treated 1 and 12 hour(s) prior to sacrifice with BrdU so that the proportion of cycling cells can be examined in relationship to the level of CCN5 expression in that cell.

We examined whether overexpressing CCN5 via an adenoviral vector (AdCCN5) following vascular injury protects wild-type mice from neointimal hyperplasia.  In a pilot study, medial area increased 97% compared to a control uninjured artery when treated with AdGFP intravascularly for 25 minutes.  In contrast, mice treated with AdCCN5 displayed only a 33% increase.  Interestingly, AdCCN5 did not significantly alter medial proliferation when applied to the adventitia.    

We also examined the pattern of CCN5 protein distribution in the atherosclerotic ApoE -/- mouse model. The central areas of aortic lesions in these animals express much less CCN5 in comparison to non-lesioned areas of the aorta.  This is consistent with the hypothesis that a low-CCN5 environment favors vascular lesion formation.
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