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Diabetes Mellitus (DM) and Hypercholesterolemia are well-established risk factors for atherosclerotic occlusive disease.  However, only the latter has been shown to be a risk factor for abdominal aortic aneurysm (AAA).  We recently developed a novel, robust, swine model of AAA based on laparoscopically-delivered, periarterial application of calcium chloride with angiotensin-II infusion and hyperlipidemic diet that closely resembles the pathobiology of human AAA.  In this presentation we report that this three-part regimen results in deposition of calcium within the elastic fibers of the media and intima followed by a robust inflammatory response at these sites, disruption and fragmentation of the elastica, damage to medial smooth muscle cells, reactive fibromuscular hyperplasia, intramural hemorrhage, and markedly increased external aortic diameter.  However, expansion of the aortic lumen (>50% over baseline) occurred only in the pigs that were fed the hyperlipidemic diet but not in controls with normal diet.  In this talk we will discuss the role of hypercholesterolemia in luminal expansion, and will point out the pathobiological differences from that which occurs in DM where increased glycation is thought to facilitate cross-linking during collagen formation resulting in stiffening of the extracellular matrix rendering it less prone to proteolysis thereby reducing the likelihood of aneurysmal expansion and rupture.  Further studies using streptozotocin to induce experimental DM, with and without hypercholesterolemia, would be expected to greatly strengthen the relevance of this model to the human clinical situation and further support its reliability as a mechanism-based platform for testing novel treatments and technologies for AAA prevention.  

