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RAPAMYCIN INHIBITS THORACIC AORTIC ANEURYSM FORMATION THROUGH SUPPRESSION OF PRO-INFLAMMATORY MEDIATORS 
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Although infiltration of inflammatory cells in the aortic wall was frequently observed in thoracic aortic aneurysm (TAA) formation, the precise inflammatory pathways involved have not been clearly defined. In this study, we utilized the calcium chloride (CaCl2)-induced rat TAA model [Geng L. et al, Exp Mol Pathol. 89(1):72-81] to explore the potential role of mammalian target of rapamycin (mTOR) signaling pathway in the disease development. Male Sprague-Dawley rats (250-300 g) underwent periarterial exposure of thoracic aorta to either 0.5M CaCl2 (n = 20) or normal saline (0.90% NaCl, n = 20); and a subgroup of CaCl2-treated rats received nasal administration of rapamycin or PBS one day before the surgery. Without pre-administration of rapamycin, western blot and immunohistochemistry assays performed at 2 days post treatment revealed significantly enhanced phosphorylation of mTOR and expression of pro-inflammatory cytokines [i.e. tumor necrosis factor alpha (TNF-α), Interleukin 6 (IL-6) and Interleukin 1 beta (IL-1β)] in the CaCl2-treated aortic segments compared to the NaCl-treated segments. At 2 weeks post treatment, H&E and Verhoeff-Van Gieson (VVG) stainings showed aneurysmal alteration and disappearance of normal wavy elastic structures in the aortic segments exposed to CaCl2. In contrast, pre-administration of rapamycin on CaCl2-treated rats attenuated mTOR phosphorylation and down regulated the pro-inflammatory mediators [i.e. TNF-α, IL-6, IL-1β, matrix metallopeptidases 2 and 9 (MMP2 and MMP9)] to the control level. Most significantly, the CaCl2-induced TAA formation has been inhibited. Further in vitro cell culture experiments using smooth muscle cell (SMC) line A7r5 suggested that inhibition of the mTOR signaling pathway by rapamycin could promote differentiation of SMCs as reflected by reduced expression of S100A4 and osteopontin (OPN). 

