 
Protective Effects of Omega-3 Polyunsaturated Fatty Acids in a Mouse Model of Pre-abdominal Aortic Aneurysm
Fraser D. Russell, Kathryn Wales, Kristyn Kavazos, Peter R. Brooks, Maria Nataatmadja University of the Sunshine Coast, Sippy Downs, Australia 
 
Introduction:  Abdominal aortic aneurysm (AAA) is an inflammatory cardiovascular disease that is associated with aortic inflammation, leading to increased risk of aortic rupture.  Drug therapies often lack efficacy, and so new treatment strategies are needed.  Omega-3 polyunsaturated fatty acids (n-3 PUFAs) and their metabolite resolvin D1 have anti-inflammatory and pro-resolving activities.  We hypothesized that dietary supplementation of apolipoprotein E deficient (ApoE-/-) mice with n-3 PUFAs may protect against an early-phase inflammatory response induced by 2-day infusion of mice with angiotensin II (AngII; a model of pre-AAA).
Method:  ApoE-/- and C57bl/6 mice (male, 3-4 weeks) were fed a low (LFA; 0.14%) or high n-3 PUFA diet (HFA; 0.70%) for 8 weeks, and then infused with AngII (1000 ng/kg/min; 2 days). Aortas were examined for dissection, inflammatory cell infiltration, and levels of inflammatory cell superoxide, NADPH oxidase (Nox2), and matrix metalloproteinase MMP-9. Plasma resolvin D1 levels were determined using ELISA.
Results:  5/20 AngII-infused mice receiving LFA had a dissected abdominal aorta, compared to 0/20 receiving HFA (P<0.05).  Neutrophil infiltration of the adventitia was lower in HFA (0.1±0.04 cells/200 μm length) than LFA mice (36.8±18.7 cells/200 μm length; P<0.05).  The amount of superoxide, Nox2, and MMP-9 in the inflammatory cells were lower in HFA mice compared to LFA mice (Superoxide: HFA, 53.9±6.3 arbitrary units (AU)/cell, LFA, 82.9±4.3 AU/cell; Nox2: HFA, 16.4±7.5 AU/cell, LFA, 39.5±5.8 AU/cell; MMP-9: HFA, 25.1±2.7 AU/cell, LFA, 62.0±14.0 AU/cell; P<0.05). The plasma concentration of resolvin D1 was significantly higher in HFA (743±76 pg/ml) compared to LFA mice (457±60 pg/ml; P<0.05).
Discussion:  This study showed beneficial effects of a high n-3 PUFA diet in a mouse model of pre-abdominal aortic aneurysm.  Animals on the HFA diet were protected against aortic dissection, infiltration of inflammatory cells, and production of mediators that are associated with destruction of the aortic wall. Resolvin D1 has been reported to have pro-resolving activity.  Future studies will determine if the elevated plasma concentration of resolvin D1 in HFA mice contributed to the protective effect.

