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role of dairy foods in the dietary guidelines

This review provides evidence that milk and milk products play a critical role in eating patterns that conform to the Dietary Guidelines for Americans for nutrient adequacy and may help reduce the risk of some chronic diseases, including osteoporosis, insulin resistance syndrome, coronary heart disease, and high blood pressure.  The article summarizes new findings in dairy and nutrition research areas that were of importance during the 2005 Dietary Guidelines Advisory Committee’s review.   

Highlights:

· “Dairy foods contribute significant amounts to 4 of the 7 and 3 of the 5 nutrients of concern for adults and children respectively, including calcium, potassium, magnesium, and vitamin A.”

· “Taken collectively, nutrient intake data indicate that the 2005 DGA recommendation of 3 servings a day from the milk group is the minimum amount necessary to ensure adequate intakes of calcium for all Americans older than 9 years, whereas 4 servings per day may be necessary to ensure adequate intakes of magnesium and potassium.”

· There is “strong and consistent evidence” that diets containing adequate levels of calcium and vitamin D are protective against low bone mass and osteoporosis.  Additional data are needed on the role of dairy foods in fracture prevention.

· “Emerging, albeit limited evidence suggests that calcium, vitamin D, and milk product intake may help protect against the insulin resistance syndrome (IRS) and its components.”

· “Observational studies in children, young adults, and mature adults have been relatively consistent with results that suggest an inverse association between dairy food consumption and blood pressure or risk of hypertension.”  Potential effects of dairy consumption on blood pressure control have been consistently demonstrated in the Dietary Approaches to Stop Hypertension (DASH) clinical trials.  

The authors conclude, “Maximizing intake of nutrient-rich foods such as dairy, fruits, vegetables, and whole grains within calorie needs, along with improving healthy lifestyles, should be a priority consideration for future dietary guidelines.”  [Huth PJ, et al., Nutrition Today, 43(6): 226-234, 2008]
Milk consumption is associated with greater insulin sensitivity in children

“Childhood obesity plays a central role in the metabolic syndrome, which also includes hyperinsulinemia/insulin resistance, hypertension, and hyperlipidemia,” say the authors of this paper.  The Argentinian researchers examined the relationship between milk consumption, lifestyle (TV viewing, physical activity), components of the metabolic syndrome, and insulin resistance in 365 school children from two poor suburbs of Buenos Aires.  In this group of 10-year-old children, 14% were obese, 12.1% were overweight, and 74% were normal weight as classified by the Centers of Disease Control and Prevention.  Median daily milk intake was 2 servings/day, and 1.4% of the children drank low-fat milk.  Children were divided into three groups according to how much milk they drank (1 or fewer; 2 or 3; 4 or more servings).  As milk intake increased, insulin resistance decreased when the data were adjusted for age and sex.  

Results:

· Higher intake of milk was associated with healthier lifestyle habits (i.e. more portions of fruits/vegetables, fewer glasses of sweet drinks, more blocks walked daily, less TV viewing, as well as higher parent education level).

· Higher milk consumption was significantly associated with lower insulin resistance after adjusting the data for the lifestyle habits listed above, age, sex, HDL-cholesterol, and systolic blood pressure.

· In overweight children, the risk of developing insulin resistance was 72% lower in those with the highest vs. the lowest consumption of milk. 

·  “Our findings indicate an inverse relationship between whole milk consumption and insulin resistance,” the authors conclude, since only 5 of the children in this study consumed low-fat milk.  They say, “There is a need for longitudinal research in children on this issue that might have important implications for the prevention of obesity.”  [Hirschler V, et al., J Pediatr, 154: 101-105, 2009]

How components of dairy foods may reduce the risk of the metabolic syndrome

More than 20% of adults in Western societies have the metabolic syndrome (MS), a cluster of abnormalities that include abdominal obesity, abnormal blood lipids, elevated blood pressure, insulin resistance and glucose intolerance.  MS dramatically increases the risk of developing cardiovascular disease and type 2 diabetes.  Epidemiology studies suggest that consumption of dairy foods may protect against the development of MS.  This paper reviews possible mechanisms for this protective effect, especially for three components of dairy foods, calcium, protein, and fat.  For example, calcium supplementation has been found to increase blood levels of HDL-cholesterol and decrease total and LDL-cholesterol concentrations.  One proposed mechanism is the binding of calcium to fatty acids in the intestine, which inhibits fat absorption.  In addition, calcium and dairy products have been linked to reduced blood pressure.  The authors say protein plays a role in body weight regulation by increasing satiety, and may help improve body composition by increasing lean mass and reducing fat mass.  When substituted for carbohydrates, protein improves the total cholesterol:HDL-cholesterol ratio.  In addition, some dairy proteins are precursors for bioactive peptides that reduce blood pressure.  Regarding dairy fat, the authors say , “the amount of conjugated linoleic acid (CLA) in dairy fat is too low to play a significant role in the metabolic syndrome.”  The authors say more experimental research is needed to discover the physiological effects of increased dairy consumption and the mechanisms involved.  [van Meijl LEC, Vrolix R, and Mensink RP, Nutr Res Rev, 21: 148-157, 2008]

the preponderance of evidence for the relationship between calcium and body composition

When medical or nutritional actions must be taken and there is no scientific consensus of opinion, prudent practitioners must decide their course of action based on the preponderance of evidence.  This paper discusses principles for determining the preponderance of evidence, using calcium and body composition as an example.  The authors of this article contend that results from a meta-analysis (single comprehensive analysis of many studies for a topic area) is a good way to determine the preponderance of evidence for fairly mature areas of study, but may not be suited for younger fields of study, such as discerning the relationship between calcium intake and body composition – where much of the evidence comes from studies that were designed for other endpoints, such as bone density.  

Before attempting to assess the evidence for calcium and body composition, the authors discuss issues of probability, assessing nutritional relationships for multifactorial problems (i.e., overweight), and the importance of having a low-intake (below the threshold of effectiveness for a particular nutrient) control group.  Therefore, in the case of calcium and body composition, the authors discuss the following: 1) why some studies of a truly efficacious agent still have a null outcome, even when adequately powered; 2) in multifactorial situations, one should expect the effect of a single factor to be relatively small; 3) one should expect null results in most or all studies in which there is not a contrast group with low nutrient intake.  Since 2000, there have been roughly 90 human studies relating calcium and/or dairy intake to body composition.”  For this study, 31 of the total were randomized, controlled trials or controlled metabolic experiments, and 61 were observational and/or epidemiological studies.  For a majority of the studies, dairy foods were the source of calcium, while calcium supplements provided calcium for the rest.  

To determine the preponderance of the evidence, the authors plotted the results of the 31 clinical trials and the 61 observational studies testing the hypothesis that calcium intake is inversely related to body weight, weight gain, percent body fat, and/or fat oxidation rate, as a frequency distribution of studies according to whether the results were significantly negative, negative (weight gain), zero, positive (weight loss), or significantly positive.  

· For both the clinical trials and the observational studies, the totality of the evidence “tilts distinctly in favor of the hypothesis” that a higher calcium intake is related to lower body weight/fatness.

· “The preponderance of the evidence makes it seem highly likely that a high calcium intake affects body composition by some combination of favoring lean over fat mass, reducing the tendency to gain weight, and augmenting weight loss on energy-restricted diets.”  

· “It would seem that the prudent course of action,” the authors say, “is to push vigorously to improve calcium intake, not just for its skeletal benefits, but for its effect on body composition as well.”  [ Heaney RP and Rafferty K, Nutrition Reviews, 67(1): 32-39, 2009]

genes involved in intestinal lipid metabolism may contribute to dairy’s antiobesity effect

Little is known about fatty acid metabolism in the intestine, particularly in response to dairy intake.  The purpose of this basic research (bench study) was to explore how dairy foods or their specific components may deliver antiobesity benefits by altering molecular mechanisms of the gut.  The researchers in Canada examined the direct effects of branched-chain amino acids and dairy proteins on intestinal cells in terms of glucagon-like peptide-1 secretion (GLP-1), a potential mediator of satiety, and the expression of genes involved in intestinal fatty acid and cholesterol metabolism.  Results demonstrated that branched-chain amino acids and dairy proteins stimulate release of GLP-1 and overall, downregulate the expression of genes involved in fatty acid and cholesterol absorption and synthesis.  “These findings,” the authors say, “provide an intestinal mechanism whereby dairy may deliver a benefit for the prevention and treatment of overweight and obesity.”  [Chen Q, and Reimer RA, Nutrition, published online November 26, 2008]   

Ultra high temperature treatment affects the after-meal kinetics of milk proteins in humans

It has been questioned whether milk protein quality is impaired after heat treatment.  This study measured the effect of two milk treatment technologies – pasteurization (P), and ultra high temperature (UHT) treatment or microfiltration (MF) alone (control group) on the utilization of milk nitrogen.  Microfiltration is a unique technology that uses no heat and removes virtually all the spoilage bacteria and results in a cleaner, fresher tasting, longer lasting milk.  All of the milk used in this study was microfiltered prior to any heat treatment.  After a 1-week standardization of their diet, twenty-five men and women were randomly assigned to consume 500 mL of one of the three milks (P-treated milk, UHT-treated milk or control (MF); the milk protein in all groups was intrinsically labeled with a radioactive isotope of nitrogen (15N) allowing its metabolism to be traced for an 8-hour period.  Results showed no difference in nitrogen kinetics between the MF and P groups. However, the transfer of nitrogen to serum amino acids and protein to body urea was significantly higher in the UHT group.  The authors say this enhancement of incorporation of nitrogen into blood proteins by UHT milk (which is consumed to a greater extent in Europe) is likely driven by changes in digestive kinetics.  [Lacroix M, et al., J Nutr, 138: 2342-2347, 2008]

Protein dose to maximize muscle protein synthesis after resistance training

This clinical study involving 6 healthy young men aimed to determine the dose of protein needed to maximize muscle protein synthesis (MPS) and albumin protein synthesis (APS) after resistance exercise.  On 5 separate occasions, participants performed an intense bout of leg-based resistance exercise.  After exercise, they consumed in random order, drinks containing 0, 5, 10, 20, or 40 gm of whole egg protein.  Protein synthesis and whole-body leucine oxidation were measured over 4 hours after exercise using an isotope tracer technique.  Results showed that both MPS and APS displayed a dose response to dietary protein ingestion and were maximally stimulated at 20 grams.  The authors say eating more than 20 gm of protein after exercise will not increase MPS further, but will be irreversibly oxidized (used for energy or stored as fat) if it is in excess of what the body needs to repair or make muscle tissue.  [Moore DR, et al., Am J Clin Nutr, 89: 1-8, 2009]
to prevent/slow muscle loss with aging, eat 25-30 gm of protein at each meal

This review highlights recent research examining the role of protein in the prevention or management of sarcopenia (loss of lean muscle mass with aging) and provides recommendations on the amount of protein needed with each meal to preserve skeletal muscle mass as adults age.  The authors contend that while some older individuals may need more than the currently recommended protein intake of 0.8 gm/kg/day, “there is a greater need to specifically examine the dose and distribution of protein across each meal.”  They say, “The most practical means of promoting skeletal muscle protein anabolism (growth) for the majority of older adults is to include a moderate serving of protein of high biological value during each meal.”  Based on the fact that studies have shown that higher doses (10-15 gm) of essential amino acids are needed to stimulate the same rate of muscle protein growth in older as younger adults, the authors conclude that 25-30 gm (~10 gm of essential amino acid) of high quality protein (i.e., milk, meat, eggs) is necessary to maximally stimulate skeletal muscle protein growth.  “It seems reasonable to suggest,” they say, “that ingestion of this amount of high-quality protein at each meal could be a useful strategy to maintain muscle mass in the elderly.”  For older individuals who are ill or frail, supplementing meals with the essential amino acid, leucine, may be the best way to maximize muscle protein growth, while minimizing the volume of protein supplementation.  [Paddon-Jones D and Rasmussen BB, Curr Opin Clin Nutr Metab Care, 12: 56-90, 2009]
mechanisms for protein-induced sateity

Studies have shown that under most conditions, eating protein increases satiety more than eating carbohydrate or fat.  This review presents recent findings on how protein and amino acids signal hormones and metabolic pathways to control food intake.  

Recent findings:

· “A high-protein load leads to a higher decrease of energy intake at the next meal than carbohydrate and fat.”

· “A protein-enriched diet induces satiety, improves body composition and results in weight loss.”  

· “Proteins seem to induce the release of gut hormones (cholecystokinin, glucagon-like peptide-1, and peptide YY) that signal a person to stop eating.” 

· “Energy expenditure and glucose are probably involved as metabolic signals in protein-induced satiety.”

·  Circulating blood levels of the amino acid, leucine, may also impact food intake.

· High-protein diets have been shown to activate specific areas of the brain to reduce food intake

The authors conclude, “The protein and amino acid content of food is a strong determinant of short-term satiety and the amount of food eaten.  Complex and redundant pathways are involved in these processes.”  More research is needed on the involvement of specific areas of the brain stem and the hypothalamus.  [Potier M, Darcel N, and Tome D, Curr Opin Clin Nutr Metab Care, 12: 54-58, 2009]

milk proteins have an advantage over soy proteins for building muscle
Feeding protein and resistance exercise each stimulate muscle protein synthesis (MPS).  Although consumption of milk, whey, casein and soy following resistance exercise has been shown to stimulate MPS, not all high quality proteins are equal in how they are digested and affect protein retention.  This article reviews the evidence on the role of protein quality in maximizing MPS.  When study findings are examined collectively, say the authors, “Milk proteins are superior to soy in supporting muscle mass accretion with resistance training and both are superior to carbohydrate alone.”  This may be because whey protein is digested relatively quickly and the resulting rapid appearance of amino acids in the bloodstream, particularly leucine, are taken up by muscle and used effectively for MPS.  The decline of total muscle mass with aging results not only in reduced mobility and risk of falling, but can lead to increased risk of cardiovascular disease, diabetes and obesity.  This is because “skeletal muscle is the largest single site for blood glucose disposal and lipid oxidation in the postprandial (fed) state,” say the authors.  It appears that whey protein stimulates whole body protein synthesis more effectively than casein in the elderly, perhaps due to its slightly higher leucine content.  The authors conclude, “When seeking to maximize protein, it appears milk proteins and their isolated forms, whey and casein, offer an anabolic advantage over soy proteins in promoting muscle hypertrophy (growth).”  [Tang JE and Phillips SM, Curr Opin Clin Nutr Metab Care, 12: 66-71, 2009]

health effects of milk and fermented dairy products

This comprehensive review discusses the bioactivity and many health benefits of nutrients/components of milk and fermented dairy products, including certain vitamins, specific proteins, bioactive peptides, oligosaccharides, and organic (including fatty) acids.  Some are normal milk components, while others are derived from the digestion or fermentation process.   

Selected highlights:

· “Fermented dairy products and probiotic bacteria decrease the absorption of cholesterol” resulting in reduced blood levels of cholesterol, especially LDL-C.  “However,” the authors say, “not all species and strains of milk bacteria and sour milk products fermented with them exhibit a hypocholesterolemic (cholesterol-lowering) effect.” 

· “Whey proteins, medium-chain fatty acids and in particular calcium and other minerals may contribute to the beneficial effect of dairy food on body fat and body mass.”

· Bioactive peptides, resulting from milk protein digestion, help reduce blood pressure by inhibiting an enzyme involved with constriction of blood vessels (angiotensin-I-converting enzyme).  

· Lactoferrin, a multifunctional glycoprotein, helps regulate iron metabolism, provides defense against microbial infections, and has anti-inflammatory and anti-cancer activity.

· Milkfat is a source of bioactive lipid components, such as sphingolipids and conjugated linoleic acid (CLA) and serves as a delivery medium for fat-soluble vitamins.  Sphingolipids have many health benefits including cancer inhibition, reducing cholesterol absorption, fighting bacterial infections, and modulating the immune system.  The primary CLA isomer in milkfat (cis-9, trans-11) has been shown to have anti-cancer and anti-atherogenic effects. 

Myths on the unhealthiness of milk and those who adhere to them contribute to the expansion of nontransmissible diseases, say the authors.  Dissemination of such myths, they say, leads to a significant reduction of milk consumption.  They stress that there has not been a single competent study confirming the myths that consumption of cow’s milk causes obesity, acne, asthma and overproduction of mucus, or that cow’s milk is only good for calves.  Instead the authors conclude, “Milk and other milk products that are the main source of calcium and other essential nutrients help to reduce the risk of chronic diseases and so contribute to a healthier lifestyle”.  [Ebringer L, Ferencik M and Krajcovic J, Folia Microbiol, 53(5): 378-394, 2008]

In Brief…

The American Public Health Association has adopted a new policy on vitamin D

A new policy by the American Public Health Association (APHA) addresses vitamin D deficiency, a major public health concern for children and adults that can lead to muscle weakness, osteoporosis, and other health concerns. The policy calls for more research to determine therapeutic or optimal levels of vitamin D that would help prevent the deficiency, especially in high-risk groups such as the elderly, and also calls for research into food fortification and optimal levels to reduce the chance of toxicity. [Nutrition Week, Jan. 5, 2009, p. 6] Visit http://tinyurl.com/9lzn3m to read the release.
IOM convenes meetings on sodium

The National Academy of Sciences’ Institute of Medicine (IOM) convened its first meeting on January 13-14, in Washington, D.C., to review its mission to draft a report by February 2010 that will propose ways to reduce Americans' sodium intake, as recommended by the Dietary Guidelines for Americans.  The meeting consisted of a briefing by representatives from the Centers for Disease Control and Prevention (CDC) and Health and Human Services (HHS) underlining the charge to the committee to consider new government approaches (regulatory and legislative actions), food supply approaches (new product development, food reformulation), and information/ education strategies for the public and professionals. All of the briefers concurred that Americans are consuming far too much sodium and that new measures are needed. The IOM study is being sponsored by CDC; the Food and Drug Administration's Office of Nutrition, Labeling, and Dietary Supplements; and the HHS Office of Disease Prevention and Health Promotion.  A second committee meeting will take place March 30-31 and a third is tentatively scheduled for May 18-19.  [IOM’s Strategies to Reduce Sodium Intake: www.iom.edu/?id=59128]
Muscle protein synthesis rate after consuming carbohydrate and protein during and after evening resistance exercise

The impact is not known of protein and/or carbohydrate supplementation on muscle protein synthesis after exercise performed in the evening following standard meals eaten throughout the day.  Researchers in the Netherlands investigated the effect of carbohydrate and protein hydrolysate ingestion on whole-body muscle protein synthesis during a combined endurance and resistance exercise session and subsequent overnight recovery in 20 healthy male volunteers.  Participants were provided with a standardized diet the evening before the experimental day and during the entire experimental period and spent the night at the clinical center.  Muscle biopsies were taken before and immediately after exercise and after 9 hours of post exercise overnight recovery.  Participants were randomly assigned to receive either a beverage containing carbohydrate and protein hydrolysate (C+P) or water at a volume of 1.5 mL/kg every 15 min during  a 2-hour exercise session (interval cycling and whole body resistance exercise) and 4 mL/kg at 30 and 90 minutes after cessation of exercise.  Results showed that “even in the fed state, supplementation with carbohydrate and a protein hydrolysate elevates muscle protein synthesis during exercise, but does not seem to further augment muscle protein synthesis over the subsequent overnight recovery period.”  [Beelen M, et al., J Nutr, 138: 2198-2204, 2008]

Protein and carbohydrate supplementation during recovery from endurance exercise stimulates muscle protein synthesis

Although the impact of protein feeding on muscle protein synthesis after resistance exercise is well documented, little is known about such supplementation after aerobic exercise.  This study investigated whether ingesting protein with carbohydrate during recovery from prolonged exercise (2 hours of cycling) would increase mixed skeletal muscle protein fractional synthetic rate and improve whole body protein balance compared to carbohydrate alone.  Each of 6 healthy males accustomed to recreational exercise performed three experimental trials in random order, separated by at least 7 days.  Each trial consisted of 2 hours of interval cycling followed by 4 hours of recovery during which participants consumed one of 3 experimental beverages consumed in 15 minute intervals for the first 3 hours of recovery:  1) 1.2 gm carbohydrate (maltodextrin)/kg body mass/hour; 2) 1.2 gm carbohydrate + 0.4 gm protein (hydrolyzed whey protein concentrate); or 1.6 gm carbohydrate/kg/hour.  “The major finding from the present study,” say the authors, “was that co-ingestion of protein with carbohydrate during recovery from endurance exercise increased mixed skeletal muscle fractional synthetic rate and induced a more positive whole-body net protein balance as compared to drinks matched for total carbohydrate or total energy intake.”  The glycogen (form of carbohydrate stored in the liver) synthesis rate was not different between groups.  [Howarth KR, et al., J Appl Physiol, published online November 26, 2008]

Antioxidant supplementation restores ability of old rats to build muscle

Researchers in France previously found that old rats had a decreased muscle protein synthesis response to leucine (branched-chain amino acid).  They hypothesized that oxidative damage may have impaired the response to leucine with age.  This study assessed the effect of 7 weeks of antioxidant supplementation (rutin, vitamin E, vitamin A, zinc, and selenium) on leucine-regulated protein metabolism in muscles from adult and old rats compared to control groups that were not supplemented.  Results showed, “In old rats, the ability of leucine to stimulate muscle protein synthesis was significantly decreased compared with adults.  This defect was reversed when old rats were supplemented with antioxidants.”  The authors say antioxidant supplementation could benefit muscle protein metabolism during aging, but more studies are needed to identify the mechanism involved.  [Marzani B, et al., J Nutri, 138: 2205-2211, 2008]
Parents are the best role models for eating breakfast

This paper systematically reviews the literature on family correlates of children and adolescent’s breakfast consumption.  Of the 24 papers reviewed, 6 studied children, and 19 studied adolescents.  Parental breakfast eating and living in two-parent families were the most supported correlates associated with adolescent’s breakfast consumption.  The authors conclude, “The results suggest that parents should be encouraged to be positive role models to their children by targeting their own dietary behaviors and that family structure should be considered when designing programs to promote healthy breakfast behaviors.”  [Pearson N, Biddle SJH, and Gorely T, Appetite, 52: 1-7, 2009]

Gut bacteria may contribute to leucine input in adult men

It is assumed, say the researchers, that all essential amino acid requirements of humans must be supplied by the diet.  However, there is evidence that essential amino acids synthesized by gut microbes are absorbed.  This study measured the contribution of intestinal microbes to leucine (branched-chain amino acid) input in 14 healthy adult men.  The men were studied during each of two 11-day periods – before and after intestinal antimicrobial treatment – in which leucine was supplied at 1.25 times the estimated average requirement (EAR) and at 2.5 times the EAR.  Results showed that average and fed-state leucine oxidation declined by ~13 and 20%, respectively, after microbial treatment with the 1.25 EAR diet, but not with the 2.5 EAR diet.  On the 1.25 EAR diet, the contribution of gut microbes to body leucine input was estimated to be between 19 and 22%.  The researchers say “The contribution of the intestinal microbiota to body amino acid homeostasis may be significant at maintenance intakes.”  However, it is unclear if this is of long-term nutritional importance.  [Raj T, et al., J Nutr, 138: 2217-2221, 2008]

Dairy products and other foods of animal origin contain some phytoestrogens

This is the first comprehensive study of the phytoestrogen content of foods of animal origin; most focus on plant-based foods.  The researchers found that “Most animal foods contained phytoestrogens, which would have been derived from animal feeds and pastures, especially those containing clover and other legumes.”  However, the phytoestrogen content of animal products is low compared to soy-based foods – but is similar to that of many commonly consumed vegetables.  Soy beverage and soy yogurt, for example, contain almost 500 times more phytoestrogens when compared to their milk-based counterparts.  [Kuhnle GGC, et al., J Agric Food Chem, 56: 10099-10104, 2008]
Other Publications of Interest

· Treatment with potassium bicarbonate lowers calcium excretion and bone resorption in older men and women.  [Dawson-Hughes B, et al., J Clin Endocrinol Metab, 94: 96-102, 2009]

· Significant vitamin D deficiency in youth with type 1 diabetes mellitus.  [Svoren BM, et al., J Pediatr, 154: 132-134, 2009]

· Carbohydrate restriction and dietary cholesterol distinctly affect plasma lipids and lipoprotein subfractions in adult guinea pigs.  [Torres-Gonzalez M, et al., J of Nutritional Biochemistry, 19: 856-863, 2008]

· Replacing dietary carbohydrate with protein and fat decreases the concentrations of small LDL and the inflammatory response induced by atherogenic diets in the guinea pig.  [Sharman MJ et al., J of Nutritional Biochemistry, 19: 732-738, 2008]

· Vitamin D from dietary intake and sunlight exposure and the risk of hormone-receptor-defined breast cancer.  [Blackmore KM, et al., Am J Epidemiol, 168(8): 915-924, 2008]

· Vitamin D deficiency: An important, common, and easily treatable cardiovascular risk factor?  [Lee JH, et al., J Am Coll Cardiol, 52: 1949-1956, 2008]

· Vitamin D and diabetes.  [Penckofer S, et al., The Diabetes Educator, 34(6): 939-954, 2008]

· Serum 25-hydroxyvitamin D status of the US population: 1988-1994 compared with 2000-2004.  [Looker AC, et al., Am J Clin Nutr, 88: 1519-1527, 2008]

· Vitamin D and diabetes.  [Arbor Clinical Nutrition Updates, 298: 1-3, 2008]

· A null mutation in human APOC3 confers a favorable plasma lipid profile and apparent cardioprotection.  [Pollin TI, et al., Science, 322: 1702-1705, 2008]

· Daily exercise fluctuations and dietary patterns during training predict visceral fat regain in obese women.  [Koga R, et al., Am J Med Sci, 336(6): 450-457, 2008]

· Influence of race, ethnicity, and culture on childhood obesity: Implications for prevention and treatment.  [Caprio S, et al., Obesity, 16: 2566-2577, 2008]

