FY 2010 Annual Report for National Program 107 Human Nutrition

The Human Nutrition National Program (NP 107) addresses high-priority problems of national importance as outlined in Strategic Goal 5 of the ARS Strategic Plan for FY 2006-2011: Improve the Nation’s nutrition and health. Specifically, this program contributes to Objective 5.2: Promote healthier eating habits and lifestyles. The goal of NP 107 is to define the role of food and its components in maintaining health throughout the life cycle. During the current 5-year research cycle there is increased emphasis on obesity prevention research. 

There are four research components in the current Action Plan for the program: 

• Nutrition Monitoring and the Food Supply 

• Scientific Basis for Dietary Guidance for Health Promotion and Disease Prevention 

• Prevention of Obesity and Related Diseases 

• Life Stage Nutrition and Metabolism 

Selected accomplishments completed during FY 2010 are listed below. Links to publicly available documentation are provided after each finding.
Adequate vitamin D reduces the risk of falls in the elderly.  Falls are a major cause of fractures and other injuries in the elderly.  Vitamin D deficiency was determined to be a major risk factor for falling.  Conversely, supplementing the diet with vitamin D and correcting vitamin D deficiency, combined with moderate home-based exercise, significantly decreased the risk of falling.  Scientists at the ARS lab in Boston, Massachusetts, conducted a meta-analysis on all available data and concluded that at least 700 International Units of vitamin D was needed daily. These data were recently used by the National Academy of Science’s Institute of Medicine to increase the recommended amount of vitamin D for people over the age of 70. 


Publication: Bischoff-Ferrari HA, Dawson-Hughes B, Staehelin HB, et al. Fall prevention with supplemental and active forms of vitamin D: a meta-analysis of randomised controlled trials. BMJ. 2009 Oct 1;339:b3692.

Moderate exercise alone by teens does not increase energy expenditure. In the debate over the relative roles of diet and exercise in controlling weight, it is unclear what effect each has on maintaining health body weight.  Researchers at the ARS lab in Houston, Texas, found that 12 weeks of moderate intensity exercise for 30 minutes four times per week in lean and obese sedentary adolescents did not change overall energy expenditure.  Fat oxidation increased in the lean, but not obese, subjects.  However, fat accumulation in the liver and abdomen decreased in obese adolescents.  These data suggest that even more exercise and/or calorie restriction is an essential component of a successful weight control strategy and that obese teens require more exercise than their lean counterparts to increase fat burning. 


Publications: van der Heijden GJ, Sauer PJ, Sunehag AL. Twelve weeks of moderate aerobic exercise without dietary intervention or weight loss does not affect 24-h energy expenditure in lean and obese adolescents. Am J Clin Nutr. 2010; 91:589-96.

van der Heijden GJ, Wang ZJ, Chu ZD, et al. A 12-week aerobic exercise program reduces hepatic fat accumulation and insulin resistance in obese, Hispanic adolescents. Obesity 2010; 18:384-90.

A variation in a common gene is associated with food intake and obesity.  The epidemic of obesity and overweight has resulted in a critical need for methods of predicting risk to an individual as well as predicting the possible benefit of therapeutic interventions.  ARS-funded researchers in Boston, Massachusetts, conducted a large study to investigate the role of variation in a specific gene (APOA2 -265T) for regulation of food intake and body weight.  People carrying this genetic variation only developed obesity when they consumed a diet high in saturated fat diet.  This finding will contribute to efforts to identify individuals susceptible to diet-induced obesity, and will ultimately allow for specifically tailored dietary recommendations to reduce their risk of obesity and cardiovascular diseases.      

Publication: Corella D, Peloso G, Arnett DK, et al. APOA2, dietary fat, and body mass index: replication of a gene-diet interaction in 3 independent populations. Arch Intern Med. 2009; 169:1897-906.

Ratio of animal to vegetable protein has little effect on heart disease risk factors.  Researchers from the ARS lab in Boston, Massachusetts, tested the long-standing hypothesis that the ratio of two amino acids, lysine and arginine, that differ considerably in animal and vegetable proteins, affects serum cholesterol and other risk factors for heart disease.  Feeding 30 adults controlled diets resulted in only a few small differences out of more than two dozen risk factors tested, including no effect on any of the standard serum cholesterol measures.  This theory has been studied for close to 40 years and this experiment is likely to end the debate; it also suggests that animal protein does not increase risk for heart disease more than vegetable protein. 

Publication: Vega-López S, Matthan NR, Ausman LM, et al. Altering dietary lysine:arginine ratio has little effect on cardiovascular risk factors and vascular reactivity in moderately hypercholesterolemic adults. Atherosclerosis. 2010; 210:555-62.

New national dietary intake results, data briefs, and database released.  ARS Scientists at Beltsville, Maryland, released nationally representative information for 2007-2008 from the What We Eat in America diet survey portion of NHANES for use by other researchers.  In addition, 36 data tables summarizing those results and data briefs on milk consumption and adolescent snacking provide useful information to researchers, clinicians, and policy makers. Finally, a new version of the USDA Food and Nutrient Database for Dietary Studies (FNDDS), along with a search tool to use FNDDS, were also made available to other government agencies that enable them to calculate nutrient intakes from food consumption data.  All of these products allow the most accurate and current knowledge of food and nutrient intake in the U.S. 

On the Web: Food Surveys Research Group
Controlling stress may result in selection of a better diet.  The roles of stress or stress hormones and their relationship to food choices and body weight/body composition of middle-aged women are unknown.  ARS researchers at Davis, California, found that greater perceived stress was associated with lower fruit, vegetable, and protein intake, greater consumption of salty snacks, lower participation in physical activity, and a higher intake of sweets, particularly in those with type 2 diabetes.  Many of these effects were related to concentrations of the hormone cortisol. These findings demonstrate that stress reactivity influences food choice and food intake, and that controlling stress may have a large impact on factors associated with obesity.   


Publication: Laugero KD, Falcon LM, Tucker KL. Relationship between perceived stress and dietary and activity patterns in older adults participating in the Boston Puerto Rican Health Study. Appetite. 2010 Nov 8. [Epub ahead of print]

Inclusion of whole grains and/or fiber-rich cereals in the diet correlate with less abdominal fat deposition.  Foods high in dietary fiber may play an important role in regulating body weight but few studies have examined the relationship between dietary fiber from different sources and body fat.  ARS funded researchers at Boston, Massachusetts, examined the relationship between grain intake and measures of body fat.  Higher whole-grain and cereal fiber intakes were associated with improved body mass index, less total body fat and less fat in the abdominal region (the fat mass that is most strongly associated with obesity-linked disorders).  This research suggests that increasing intakes of cereal fiber, particularly from whole-grain sources, may be one means of limiting body fat and decreasing the risk of obesity-related health disorders.      


Publication: McKeown NM, Troy LM, Jacques PF, et al. Whole- and refined-grain intakes are differentially associated with abdominal visceral and subcutaneous adiposity in healthy adults: the Framingham Heart Study. Am J Clin Nutr. 2010; 92:1165-71.
Maternal obesity programs energy balance in offspring.  Researchers in Little Rock, Arkansas, found that male offspring of obese rats gain more weight and fat mass, along with developing insulin resistance, when fed high-fat diets.   The scientists identified multiple genes and proteins in the liver and blood that change before development of obesity, suggesting that in utero exposure to maternal obesity programs multiple aspects of energy balance and offers potential ways to control weight gain if the same metabolic changes occur in humans. 

Publication: Shankar K, Kang P, Harrell A, et al. Maternal overweight programs insulin and adiponectin signaling in the offspring. Endocrinology. 2010; 151:2577-89.

New, inexpensive method to detect variation in nutritional content of food.  The chemical composition of plants varied significantly as a function of genetics and the environment (weather, soil, and other biota) according to ARS scientists in Beltsville, Maryland, who combined ultraviolet spectroscopy of bean extracts with pattern recognition computer analysis to demonstrate differences in the composition of 9 cultivars in 3 growing locations (MD, MI, and NE).  In addition, the plant-to-plant variation was determined to be approximately 70%.  This research demonstrated that an inexpensive analytical method can be used to detect subtle differences in chemistry arising from micro- (plant-to-plant) and macro- (different states in the US) environments and genetics (cultivar).  The low cost of the method makes it an easily accessible tool for all plant researchers. 


Publication: Harnly JM, Pastor-Corrales MA, Luthria DL. Variance in the chemical composition of dry beans determined from UV spectral fingerprints. J Agric Food Chem. 2009; 57:8705-10.

Development of a standard reference material for infant and adult nutritional formula.  Standard Reference Materials are substances that are used as the “Gold Standard” when unknown foods or substances are being analyzed.  Standard Reference Materials are essential for the development of Quality Control programs and for conducting analyses that are the basis for food labeling and regulations.   ARS chemists at Beltsville, Maryland, worked with the National Institute of Standards and Technology to develop and release a standard reference material for “Infant/Adult Nutritional Formula” (SRM® 1849).  This material is available nationally and internationally for use by all laboratories that wish to analyze unknown nutritional formula, and use of this Standard Reference Material will facilitate the improvement and enforcement of quality controls on the manufacture of nutritional formula.   

Publication: Goldschmidt RJ, Wolf WR. Simultaneous determination of water-soluble vitamins in SRM 1849 Infant/Adult Nutritional Formula powder by liquid chromatography-isotope dilution mass spectrometry. Anal Bioanal Chem. 2010; 397:471-81.

