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Environmental factors appear to be the most likely determinants of our overall risk of neurodegenerative diseases such as Alzheimer’s and Parkinson’s diseases, particularly yet-to-be identified environmental factors that increase oxidative stress in the brain. Concern about the role of oxidative stress in these and other diseases is driving a multi-billion dollar consumer market for dietary supplements with supposed antioxidant effects. However, these supplements may be toxic – increasing our risks, rather than reducing them. We need better information about the nature of oxidative stress in the brain, and more meaningful ways to quantify oxidative stress, so that the risks and benefits of such antioxidant supplements may be understood. Among compound classes in the brain susceptible to oxidative stress, polyunsaturated fatty acyl (PUFA) chains are likely to be the most vulnerable. We hypothesize that oxidative degradation accounts for most of the PUFA turnover in rain, and that the pattern of oxidative degradation is influenced by dietary PUFA intake. We are proposing to test this hypothesis by determining the extent to which brain PUFAs are metabolized into oxidized and non-oxidized products, and whether the observed patterns are altered by diets that are deficient or supersufficient in omega-3 fatty acids. Radiolabeled PUFAs will be introduced into the brain tissue of wild-type mice via intracranial injection. After an interval to allow for oxidative degradation, the radiolabeled substances derived from these PUFAs will be identified in microdissected samples of specific brain regions by mass spectrometry, and quantified by scintillation counting. The results will provide, for the first time, quantitative information about the rate of oxidative PUFA

degradation, and the fates of the degradation products.

