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The human nutrition program within the USDA Agricultural Research Service (USDA-ARS) is charged with promoting the health of Americans and world citizens by ensuring a food supply that is safe, affordable, and contains ample levels of nutritional and health-beneficial components.  Although both plant and animal derived foods can provide a broad range of nutrients and bioactive compounds, the mechanisms by which these compounds impact health are not fully understood.  Furthermore, the density of these compounds varies from food to food because of genetics of the plant or animal, and the environment and culture conditions under which the crop or livestock are grown. This why there is a need to conduct food-based human nutrition research that is relevant to the actual nutrients and bioactives found in food products and to addresses questions that span the farm-market-consumer continuum.

With these goals in mind, the USDA-ARS on the NCRC is focused on understanding the potential role of blueberry consumption on the maintenance of cognitive function in the elderly. Blueberries are rich sources of anthocyanins and other polyphenolic compounds that are known to have antioxidant activity. Blueberry consumption has been shown in animal models to lower blood glucose levels, reduce oxidative stress in the central nervous system (CNS), and improve cognitive function. Studies also have demonstrated that inflammation is elevated in the CNS during normal aging and in age-related neurodegenerative diseases.  Blueberry polyphenolics may play a role in reducing inflammation and age-related dementia.

The USDA-ARS’s multi-faceted, inter-disciplinary approach includes studies spanning from plants, to cell and animal models, to human clinical investigations.  They are taking advantage of several NCRC facilities and the expertise of NC State and UNC Chapel Hill faculty to execute these studies. The project is administratively managed by John Finley, PhD., USDA-ARS’ national program leader for Human Nutrition in Beltsville, MD, and is programmatically directed by Michal A. Grusak, PhD., USDA-ARS’ plant physiologist based in Houston, TX. Two USDA-ARS postdoctoral associates are engaged with the project on the NCRC. Sally Gustafson, PhD., is addressing blueberry composition questions in the laboratory of Mary Ann Lila, PhD., with NC State, and Farideh Shafiee-Morrel, PhD., is assessing cellular responses to blueberry fractions in the laboratory of Mihai Niculescu, MD., with UNC Chapel Hill.  A third USDA-ARS postdoctoral associate will be hired to work with Carol Cheatham, PhD., with UNC Chapel Hill on the cognitive benefits of blueberries in elderly subjects.

Current studies are underway by Dr. Gustafson to assess the anthocyanin composition of wild blueberries. Because post-harvest handling practices affects foods, the USDA-ARS is evaluating the effects of storage practices on specific wild blueberry compounds. Berry fractions from quick-frozen or freeze-dried samples have been analyzed using high performance liquid chromatography. Frozen samples are also being subjected to a series of storage techniques including extended refrigeration and freeze-thaw cycles. The measurements of compounds from these berries illustrate the benefits of eating minimally processed whole foods and have revealed that handling practices can lead to reductions in anthocyanin concentrations. Cell culture studies are also in progress by Dr. Shafiee-Morrel and animal-based studies are being planned to define the effect of blueberry extracts on cellular oxidative stress and immunity dysfunction that consequently decreases cell viability and/or longevity. Current investigations have shown that crude and polyphenolic enriched extracts of wild blueberry are capable of increasing the proliferation/viability of HepG2 cells, a liver-derived model cell line. Future mouse model studies will determine the effect of blueberry extracts on brain stem cell proliferation and differentiation. These studies will also assess behavioral changes in response to blueberry feeding in aged animals with mild to medium dementia.
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