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It is well established that dietary factors play significant etiologic roles in the development of chronic diseases such as cardiovascular disease (CVD) and cancer. Studies have clearly shown that the consumption of soluble fiber of oats lowers total plasma and LDL cholesterol and reduces the risk of CVD.  -Glucan is the active ingredient that reduces cholesterol levels. In addition, oat consumption has recently been shown to improve endothelial function and reduce blood pressure.  Although the mechanism of these effects is not known, we have plausible experimental evidence that these effects are mediated through increasing production of NO by the vessel wall.  In addition, oats contain unique polyphenols, avenanthramides (Avns) with antioxidant activity, which are not present in other cereal grains. Administration of Avns in rats increased superoxide dismutase (SOD) activity in skeletal muscle, liver and kidneys, and glutathione peroxidase in heart and skeletal muscles attenuated exercise-induced production of reactive oxygen species. Avns are bioavailable in humans and inhibit LDL oxidation synergistically with vitamin C. These compounds may also interact with cellular components of the vascular system not only through their antioxidant activity but also by interactions with molecular and signaling pathways regulated by redox sensitive signal transduction that govern cellular responses during the inflammation of arterial walls and lesion development. In this regard, we have examined the potential health benefit of an Avns-enriched extract of oats in the prevention of atherosclerosis. These unique oat polyphenols inhibit expression of adhesion molecules (ICAM-1, VCAM-1, E-Selectin) and monocyte adhesion to human aortic endothelial cell monolayer. Further,  they reduce the production of several inflammatory cytokines and chemokines including IL-6, IL-8, MCP-1. We now have evidence that the above-observed effects of Avns are mediated through inhibition of nuclear transcription factor kappa-B (NF-B), which is known to regulate expression of pro-inflammatory cytokines and adhesion molecules. Avns of oats also regulate molecules involved in cell cycle signaling cascades at both transcriptional and translational levels. Further, our data revealed that Avns inhibit VSMC proliferation and increase eNOS expression and production of NO by both endothelial cells and VSMC. In addition, our cell culture studies indicate that the Avns of oats may prevent colonic tumorigenesis through their anti-inflammatory and anti-proliferative activities. Taken together, these data strongly support the potential health benefits of oat consumption in the  prevention of chronic disease beyond the benefits from their soluble fiber content. Supported by USDA agreement # 58-1950-7-707
