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            Abstract
Smoking is the only modifiable risk factor that is associated with the development, expansion and rupture of abdominal aortic aneurysm (AAA). However, the causative link between cigarette smoke and AAA is unknown. Here we report a causative link between smoking and AAA in vivo. Acute infusion of angiotensin II (AngII) or nicotine, a major component of cigarette smoke, markedly increased the incidence of AAA in apolipoprotein E (apoE) knockout (Apoe−/−) mice and in mice deficient in both apoE and the AMP-activated kinase α1 subunit (AMPK-α1) (Apoe−/−; Prkaa1−/− mice). In contrast, genetic deletion of AMPK-α2 (Apoe−/−; Prkaa2−/− mice) ablated nicotine- or AngII-triggered AAA in vivo. Mechanistically, we found that both nicotine and AngII activated AMPK-α2 in cultured vascular smooth muscle cells (VSMCs), resulting in the phosphorylation of activator protein 2α (AP-2α) and consequent matrix metallopeptidase 2 (MMP2) gene expression. We conclude that smoking (through nicotine) instigates AAA through AMPK-α2–mediated AP-2α–dependent MMP2 expression in VSMCs.
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                    Figure 1: AMPK-α2 deficiency prevents nicotine-induced AAA formation in Apoe−/− mice.[image: ]


Figure 2: Nicotine infusion results in oxidative stress and enhances the expression of MMP2 and MMP9 through AMPK-α2 in vivo.[image: ]


Figure 3: Bone marrow reconstitution shows a key role for vascular-specific AMPK-α2 deficiency in AAA formation.[image: ]


Figure 4: Inhibition of AMPK-α2, but not AMPK-α1, abolishes nicotine or AngII induction of MMP2 mRNA and protein expression and MMP2 activity in VSMCs.[image: ]


Figure 5: AP-2α mediates nicotine- or AngII-induced AMPK-α2–dependent MMP2 protein expression in VSMCs.[image: ]


Figure 6: Nicotine or AngII promotes the binding of AMPK-α2 to AP-2α and AMPK-α2–dependent AP-2α Ser219 phosphorylation.[image: ]
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