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Mast cell degranulation and release of inflammatory mediators have been suggested as essential to the pathogenesis of abdominal aortic aneurysm (AAA), which involves extensive inflammatory cell infiltration and tissue remodeling. Chymase and tryptase are unique mast cell proteases implicated in angiotensin II generation, protease and cytokine bioactivation, matrix degradation, angiogenesis, inflammatory cell recruitment, and vascular cell apoptosis. Both proteases were found abundant in human AAA lesions, but negligible in normal aortas. Their serum contents significantly associated with annual AAA growth rate (P<0.01 and P<0.005), and AAA patients with high serum tryptase levels showed increased risks of later surgical repair (RR=2.05, P=0.025) and death (RR=3.17, P=0.001) in a follow-up study. Using genetic mutant mice and an aortic elastase perfusion-induced experimental mouse AAA model, we demonstrated that deficiency of mouse chymase mMCP-4 and tryptase mMCP-6 prevented AAA formation in mice. AAA lesions from Mcpt4-/- or Mcpt6-/- mice showed reduced macrophage and T-cell contents, apoptosis, and medial elastin fragmentation, compared to those in wild-type (WT) mice. Adoptive transfer of bone marrow-derived mast cells (BMMC) from WT mice restored AAA formation and inflammatory cell infiltration in mast cell-deficient KitW-sh/W-sh mice, but those from Mcpt4-/- or Mcpt6-/- mice did not. BMMC or AAA lesions from Mcpt4-/- or Mcpt6-/- mice showed reduced expression and activities of cysteine protease cathepsins. Mast cell activities promoting smooth-muscle cell apoptosis were also significantly impaired in BMMC from these protease-deficient mice. However, both in vitro aortic ring angiogenesis assay and in vivo AAA model microvessel CD31 immunostaining suggested that chymase mMCP-4, but not tryptase mMCP-6, contributed to AAA lesion neovascularization.

