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Supplement reports evidence for the role of dairy foods in nutrient adequacy and chronic disease risk

This supplement to the Journal of the American College of Nutrition reflects the proceedings of a symposium, “The Scientific Evidence for the Role of Dairy Foods in Nutrient Adequacy and Chronic Disease”, presented on October 4, 2008 at the annual meeting of the American College of Nutrition.  The supplement examines the role of dairy foods in meeting the recommendations for the shortfall nutrients in the American diet and reviews the evidence on the relationship between milk and milk product intake and chronic disease risk in the areas of bone health, insulin resistance syndrome and type 2 diabetes, blood pressure, and weight management.  Brief summaries of the individual papers are below:

The Role of Dairy in Meeting the Recommendations for Shortfall Nutrients in the American Diet – Theresa A. Nicklas, Carol E. O’Neil, and Victor L. Fulgoni, III

This analysis of data from the 1999-2004 National Health and Nutrition Examination Survey (NHANES) on persons two years of age and older determined: 1) the percentage of the population with intakes greater than the AI (Adequate Intake) for calcium and potassium and the percentage of the population with inadequate magnesium intake based on the Estimated Average Requirement (EAR) and 2) the impact of various levels of dairy consumption on intakes of calcium, potassium, and magnesium.  Results showed, “A significant proportion of the American population does not meet recommendations for calcium, potassium, and magnesium.”  The authors report, “Less than 3% of the population consumed the recommended level or more of potassium.  Only 30% of the U.S. population two years of age and older obtained the recommended level of calcium or more and 55% consumed less than the EAR for magnesium.”  In order to ensure adequate intake of calcium and magnesium, assuming the current diet remains the same, the authors say 3-4 servings from the dairy group for all people more than nine years of age may be needed.  To meet the potassium recommendation at all ages, more than four servings of dairy foods would be needed. [Nicklas TA, O’Neil CE and Fulgoni, III VL, J Am College Nutr, 28(1): 73S-81S, 2009]
Dairy and Bone Health – Robert P. Heaney
This paper focuses on the role of dairy food nutrients in improving bone health and the healthcare cost savings of consuming recommended amounts of dairy foods.  Calcium, protein, and vitamin D are the key nutrients supporting all three components of bone health -- bone mass, bone architecture, and body mechanics.  Other nutrients, such as potassium, magnesium, zinc, and several vitamins are also involved in maintaining bone health.  Since many of these nutrients are found in dairy foods, consuming dairy foods rather than a calcium supplement may be more effective for maintaining bone health.  According to this paper, “. . . diets low in dairy will almost always be low in one or more of the nutrients needed for healthy bones.”  The 2005 Dietary Guidelines Advisory Committee report “found that seven out of seven randomized controlled trials, and 25 out of 32 observational studies showed a significantly positive association between diary food intake and bone mineral content (BMC) or density (BMD).  Since that review, four additional randomized controlled trials have been conducted, and all have shown positive relationships between dairy intake and BMC or BMD”, the author states.  Results of an analysis of healthcare savings resulting from adequate dairy food intake found that “by increasing intake of dairy foods to the recommended 3-4 servings per day, a reduction of at least 20% in osteoporosis-related health care costs could be achieved.” [Heaney RP, J Am College Nutr, 28(1): 82S-90S, 2009]
Milk Products, Insulin Resistance Syndrome and Type 2 Diabetes – Angelo Tremblay and Jo-Anne Gilbert

According to this review, “A growing body of evidence suggests an inverse relationship between calcium and vitamin D status and dairy food intake and the development of the insulin resistance syndrome (IRS) and type 2 diabetes mellitus (t2DM).”  For example, in a systematic review of the observational evidence, a high vs. low intake of dairy foods was associated with close to a 30% reduced risk of developing IRS.  Intervention studies that have examined the independent effects of dairy food intake on components of the IRS, such as blood pressure, have shown favorable effects, but with less consistent results.  “Evidence indicates,” the paper concludes, “that nutrients associated with healthy eating patterns that emphasize fruits, vegetables, low-fat dairy products and whole grains can mitigate many of the metabolic abnormalities associated with the IRS.”  [Tremblay A and Gilbert J-A, J Am College Nutr, 28(1): 91S-102S, 2009]
Milk Products, Dietary Patterns and Blood Pressure Management – Penny M. Kris-Etherton, Jessica A. Grieger, Kirsten F. Hilpert, and Sheila G. West

This review article summarizes important epidemiologic and randomized controlled studies on the beneficial effects of dairy foods and their nutrients on blood pressure -- which is a primary risk factor of cardiovascular disease (CVD). “It is evident,” conclude the authors, “that increases in nutrients found in dairy products (e.g., calcium, potassium and magnesium) along with a diet that is low in sodium is beneficial for blood pressure lowering, with certain populations, such as African Americans, more responsive to this dietary pattern.”  A recent randomized, cross-over, clinical trial looking at changes in intracellular calcium and blood pressure in hypertensive Caucasian adults in response to diet found that “a dairy-rich diet promotes a favorable intracellular environment, which results in an improved blood pressure in some hypertensive populations.”  In addition, emerging evidence indicates that dairy peptides help reduce blood pressure by causing vasodilation.  A better understanding of the mechanisms whereby dairy nutrients and dairy peptides reduce blood pressure will lead to the development of more effective strategies to reduce blood pressure using functional foods or drugs.  [Kris-Etherton PM, et al., J Am College Nutr, 28(1): 103S-119S, 2009] 

The Role of Dairy Foods and Dietary Calcium in Weight Management – Marta Van Loan

“Emerging scientific evidence over the past decade suggests that dairy foods may be beneficial when included in a moderate energy-restricted diet and possibly for weight maintenance as well,” states the author.  The paper reviews the evidence from observational or retrospective studies with adults as well as children and adolescents; randomized clinical trials on body weight and composition, energy expenditure, substrate oxidation and fecal fat loss, and research from animal and in vitro studies that provide possible mechanisms of action.  Mechanisms potentially responsible for the effect of calcium and/or dairy foods on weight/fat loss include calcium’s effect on fat cell metabolism and on dietary fat absorption.  More research is needed to fully evaluate molecular mechanisms responsible for the effect of dairy foods and/or calcium on weight and fat losses.  [Van Loan M, J Am College Nutr, 28(1): 120S-129S, 2009]
In search of the optimal nutrient-rich foods algorithm

Academic researchers, regulatory bodies, and the food industry have recently developed a number of nutrient profile models or nutrition quality indices.  Indices may be based only on nutrients to encourage, only nutrients to limit, or on a combination of both.  Nutrition quality indices need to be tested and validated against quality of the total diet.  This study aimed to objectively develop a nutritional quality index for nutrient-rich foods (NRF) using between 6 and 15 nutrients to encourage and three nutrients to limit (saturated fat, sodium, added sugars) – then to choose the best nutrient quality index based on its performance against the Healthy Eating Index (HEI), a measure of diet quality based on compliance with the 2005 Dietary Guidelines for Americans and MyPyramid.  

Data from NHANES 1999-2002 was used from participants with 24h dietary recalls. All diets were scored using the HEI and various algorithms containing different combination of nutrients to identify the NRF index, which had the greatest correlation between HEI and NRF.  Three different methods including sums, differences and means were used to calculate the NRF indices (NRFn:3 n= nutrients to encourage 3= nutrients to limit).  Foods were then scored based on 100 kcals and reference amounts customarily consumed (RACC; servings) and HEI scores and NRFn:3 values were determined.  The values were then corrected for gender, age and ethnicity. 

The NRF score using nine nutrients to encourage and three nutrients to limit (NRF9.3) was found to have the best relationship with HEI and was used to determine food scores. This algorithm took the sum of the percent daily values of nine nutrients to encourage (Protein, vitamin A, vitamin E, vitamin C, calcium, magnesium, iron, fiber, and potassium) minus the sum of the percent daily values of three nutrients to limit (saturated fats, sodium, and added sugars). Counting foods on a RACC and 100 kcals basis both correlated well with the HEI, but 100 kcal had a slightly greater correlation.    

Index performance was measured by the percentage of variation in HEI that was explained by the NRF score.  NRF indices based on both nutrients to encourage and nutrients to limit performed significantly better than indices based only on nutrients to limit.  “These results,” say the authors, “confirmed that better diets do not necessarily come from just restricting certain nutrients; the addition of beneficial nutrients is critical for a higher diet quality.”  Adding more nutrients to encourage to the algorithm did not improve its ability to predict HEI.  In fact, adding 11 or more nutrients in an index actually reduced the correlation with HEI.  The authors conclude, “Our analyses demonstrate that NRF9.3 based on 100 kcal and on RACC explained the most variation in HEI and can serve as a benchmark for future algorithm development.”  [Fulgoni III, VL, Keast DR and Drewnowski A, J Nutr, 139: 1-6, 2009]
Milkfat intake is associated with lower risk of a first stroke 

Although a diet high in saturated fat has traditionally been considered a risk for cardiovascular disease, results from several cohort studies suggest that dairy products, some compound(s) of dairy products, or life style factors associated with dairy product intake may be related to reduced risk for heart disease and stroke, say Swedish researchers.  They conducted a prospective case-control study to evaluate the risk of a first-ever stroke event in relationship to estimated milk fat intake among 129 stroke cases and 257 matched controls participating in two population-based health surveys in Northern Sweden.  The proportion of pentadecanoic (15:0) and heptadecanoic (17:0) fatty acids in plasma phospholipid and cholesteryl ester fractions served as biomarkers for milk fat intake.  In addition, participants recorded their food intake in a semi-quantitative food frequency questionnaire (FFQ).  

Results showed that for men and women taken together, a higher proportion of 17:0 in plasma phospholipids was associated with a significantly lower risk for having a first stroke.  This association was driven primarily by the significant inverse association seen in women.  In women, after adjusting for other risk factors, for each standard deviation increase in the proportion of 17:0, the odds of having a first stroke decreased by 60%.  A non-significant trend was seen for 15:0 in women and for 15:0 and 17:0 in men.  The authors were not able to explain the reason for the gender differences, other than it may reflect differences in dairy product preferences.  “At present,” the authors conclude, “we hypothesize that estimated milk fat intake is associated with a lower risk of first event stroke, but this should be confirmed in studies with greater power, where intakes are monitored both by dietary recordings and fatty acid markers.”  [Warensjo E, et al., Nutrition Journal, 8: 1-19, 2009]

nutrient density is a basic principle for positive dietary guidance

This Issues and Opinions article in the Journal of Nutrition sets forth guiding principles for the development and application of a nutrient density profiling system that will help to better define nutrient density as called for by the 2005 Dietary Guidelines Advisory Committee and will help consumer identify nutrient-dense foods.  The authors urge that a scientifically validated nutrient density profiling system be instituted as a nutrition platform in the Dietary Guidelines “as part of a larger educational effort to help people choose more nutrient-dense foods and as the guiding principle for consumers to plan healthful diets.”  The authors make the following points:

· “Dietary guidance is at a crossroads; the approach taken over the last several decades, which has focused on the avoidance of negative nutrients, such as saturated fat, cholesterol, sodium, and added sugar, has not yielded improvements in Americans’ diets and they continue to fall short of recommendations.”

· “There is currently no science-based definition for either nutrient density or nutrient-dense foods.  Without a definition that has been developed using an objective, scientific approach, the concept of what is a “nutritious” food is subjective and, therefore, inconsistent.”

· “Competing nutrient labeling systems [developed by manufacturers, retailers, government organizations, and academics], combined with a lack of standardized criteria to define the nutritional quality of foods and beverages and a failure to consider the whole nutrient package a food offers, can communicate misinformation and result in consumer confusion.”

· “Developing a system to identify the nutrient density of foods across all supermarket aisles can help bridge the gap between the USDA’s MyPyramid and the information provided in nutrition facts panels on food labels and, in so doing, may help to implement the Dietary Guidelines.”

[Miller GD, et al., J Nutr, 139: 1198-1202, 2009] 

nutrient profile models tested in relation to energy density and cost

As more and more nutrient profiling systems are being developed and may be considered for regulatory or marketing applications, “it is good to show how various classes of models behave,” say the authors.  This paper reports the results of testing a variety of nutrient profile models against the foods’ energy density and energy cost.  This represents a test of model performance, rather than validation with an indicator of a healthy diet.  Results showed that nutrient profile models based on protein, fiber, vitamins and minerals were negatively related to energy density and positively related to energy cost.  Surprisingly, adding more vitamins and minerals to the model beyond a certain limit (10 or 11) had little impact on rankings within a food group.  Models based only on nutrients to limit (i.e., saturated fat, sodium, added sugars) were highly correlated with energy density, but less well with the nutrient content of foods.  “For the most part,” say the authors, “energy dense foods were associated with lower energy costs, whereas nutrient-dense foods were associated with higher energy costs.”  The authors advise, “Regulatory agencies should act only when they are satisfied that the scientific process has been followed; that the algorithms are transparent [publicly available], and the profile model has been validated with respect to objective measures of a healthy diet.”  [Drewnowski A, Maillot M, and Darmon N, European Journal of Clinical Nutrition, 63: 674-683, 2009]

whey protein reduces blood triglycerides after a meal in patients with type 2 diabetes

An enhanced and prolonged rise in blood triglyceride levels after a meal (postprandial) increases cardiovascular risk in those with type 2 diabetes.  Since little information exists on the effect of proteins on the postprandial rise of triglycerides, researchers in Denmark compared the effects of the proteins casein, whey, cod, and gluten on postprandial lipid responses (over a period of eight hours) to a high-fat meal in 12 patients with type 2 diabetes using a crossover design.  Four isocaloric test meals, consisting of an energy-free soup (flavored with leeks) with 100 gm of added butter and white bread (45 gm of carbohydrate) were given to participants in random order with 2-5 weeks between interventions.  Forty-five grams of the protein was either added to the soup (cod, gluten protein, half the casein) or dissolved in 200 gm of water (half the spray dried casein, and all of the spray dried whey).  The participants took a vitamin A supplement (100,000 IU) with the first spoonful of soup, which labeled the postprandial blood fats with retinyl ester.  This enabled the researchers to quantify the lipoproteins that originated from the meal.  “The major finding,” noted the researchers, “was that whey protein added to a fat-rich meal significantly reduced the postprandial triglyceride response and suppressed the free fatty acid response compared with casein, cod, and gluten.”  This occurred without eliciting differences in insulin response.  This is an important finding because nonfasting triglyceride concentrations are more associated with cardiovascular risk than are fasting triglyceride concentrations.  “We conclude,” say the authors, “that whey protein seems to be a useful protein source of reducing postprandial lipemia in persons with type 2 diabetes.”  [Mortensen LS, et al., Am J Clin Nutr, 90: 41-48, 2009]   

NDC Research Update

oligosaccarides in cow’s milk are characterized

One of the most abundant components of bovine milk is free and bound oligosaccharides.  Oligosaccharides, which are indigestible complex sugars, have been widely recognized for their contribution to the establishment of the intestinal flora and for binding to pathogenic organisms in the gastrointestinal tract.  The purpose of this study was to determine the changes in the composition and abundance of bovine milk oligosaccharides during the early and middle lactation periods in Holstein and Jersey cows.  Thirty-nine postpartum colostrum and mature milk samples from individual Jersey and Holstein cows were collected within 12 h of calving, at day 6, and at day 120 of lactation.  All milk samples were frozen at -80°C prior to analysis.  Free bovine milk oligosaccharides were extracted from the samples and purified by solid-phase extraction, then were analyzed by mass spectrometry. 

Results:

· Mass spectrometry analysis demonstrated that there were fewer variations in the composition and concentration of bovine milk oligosaccharides as compared with human milk oligosaccharides.  

· Oligosaccharides containing sialic acids compromise over 70% of all the oligosaccharides in colostrum and about 50% of the oligosaccharides in mature milk.  

· Previous research has demonstrated that sialic acids can promote early brain development and can bind pathogenic organisms in the gastrointestinal tract.  Thus, free bovine milk oligosaccharides, which contain a high amount of sialic acids, are potentially useful components of cow’s milk based infant formula to promote infant brain development and health.  [Tao N, et al., J Dairy Sci, 92: 2991-3001, 2009]
review delineates the therapeutic benefits of probiotics

This comprehensive paper from researchers in India reviews the scientific evidence for the many prophylactic and therapeutic benefits of probiotics, “a viable microbial dietary supplement that beneficially affects the host through its effects in the intestinal tract.”  Strains of Lactobacillus and Bifidobacterium are the two most commonly used and the most extensively studied probiotics.  Health benefits for prebiotics (indigestible food that stimulates the growth/activity of one or more bacteria in the colon), and synbiotics (mixture of probiotics and prebiotics) are also discussed.  The review elaborates on the proposed benefits of probiotics for allergies, cancer, AIDS, and respiratory and urinary tract infections.  Some studies suggest benefits in alleviating symptoms associated with aging, fatigue, and autism.  The paper also discusses newer claims that probiotics may have a role in reducing the risk of osteoporosis, obesity, and possibly type 2 diabetes.  Hurdles for the food industry to overcome include prolonging shelf life and likelihood of survival through the intestinal tract, optimizing adhesion capability, and developing proper production, handling, and packaging to ensure the desired benefits.  Although probiotics have a long history of safe use, rare cases of infection have been reported.  The authors conclude, “In spite of the problems associated with dosage, viability, and lack of industrial standardization and potential safety issues there is considerable potential for the development of probiotics for a wide range of clinical conditions.”  [Kaur IP, et al., Journal of Medicinal Food, 12(2): 219-235, 2009]

low muscle mass and strength associated with higher risk for the metabolic syndrome

The metabolic syndrome (MetS) is defined as a clustering of metabolic abnormalities including obesity, insulin resistance, abnormal blood lipids, and hypertension.  This cross-sectional study determined the prevalence and population attributable risk of the MetS according to demographic, physical (muscle strength, body composition, sex hormones), and lifestyle risk factors in a population-based sample of 1,195 Australian men (35-81 years).  Prevalence of MetS was established by two sets of criteria: 1) the National Cholesterol Education Program Adult Treatment Panel III (ATPIII), and the International Diabetes Federation (IDF). Prevalence of MetS in these men was 37.7% and 41.8% according to the ATPIII and IDF classifications, respectively.  High insulin levels, low percentage whole-body lean mass, and low muscle strength were significantly associated with an increased risk of MetS as classified by ATPIII. 

Specifically:

· Significant population attributable risk (PAR) estimates suggest that 44% of the ATPIII MetS prevalence among men was prevented because of low insulin levels and approximately 18% and 14% of the ATPIII MetS prevalence would have been theoretically prevented if adults increased muscle mass and strength by approximately 10 and 17 percentage points, respectively.

· Significant PAR estimates suggest that 48% of the IDF MetS prevalence among men was prevented because of low insulin levels and that 24% and 18% of the IDF MetS prevalence would have been theoretically prevented if muscle mass and strength were increased by approximately 10 and 17 percentage points, respectively.

The authors say, “. . . our findings were independent of insulin resistance, abdominal fat, and many other conjectured risk factors simultaneously accounted for. This novel finding suggests that muscle mass and strength are inversely associated with the MetS despite exposure to insulin resistance and abdominal fat accumulation, and is clinically important information for population health given that the prevalence of central and general obesity in Australia is very high.”  If these results are confirmed, the authors say the increase in muscle mass and strength needed to theoretically eradicate approximately 14-24% of the MetS prevalence in Australian men could be achieved with a short-term strength training intervention.  [Atlantis E, et al., Metabolism Clinical and Experimental, 58: 1013-1022, 2009]

milk availability at meals associated with higher calcium intakes into adulthood

“National survey data,” say the authors, “indicate only about half (53%) of young men and a mere 21% of young women (19-30 years) in the United States consume the recommended amount of calcium.”  This population-based, 5-year follow-up study tracked calcium intake in more than 1,500 Minnesota students from high school to young adulthood (20 years).  Results showed, “During the transition from middle adolescence (baseline) to young adulthood (follow-up), mean daily intakes of calcium and dairy products decreased in terms of absolute intake and intake density (intake per 1,000 calories).”  While the majority of the study population reduced their intake of calcium over 5 years, 38% of females and 39% of males increased their calcium intake over time.  Mealtime milk availability was the only baseline factor that significantly correlated with calcium intake at follow-up and increases in intake among both males and females.  

Other highlights:

· “In early young adulthood, two-thirds of females and more than half of males had calcium intakes that were lower than recommended.”

· Other baseline factors associated with better calcium intake at follow-up included health/nutrition attitudes, taste preference for milk, healthful weight control behaviors, and peer support for healthful eating.  Time spent watching television and lactose intolerance were associated with lower calcium intake at follow-up.

The authors conclude, “The findings of this study indicate that future interventions designed to promote improvements in calcium intake should encourage the families of adolescents to serve milk at meals.”  [Larson NI, et al., Journal of Nutrition Education and Behavior, 41(4): 254-260, 2009]

NDC Research Update

the amino acid leucine modulates energy metabolism

Previous work by these researchers has demonstrated that dairy foods may inhibit body fatness and that this effect is mediated, in part, by dietary calcium suppression of the active form of vitamin D, calcitriol.  Additionally, the authors have shown that dairy foods contain significant non-calcium anti-obesity bioactivity which is largely attributable to the amino acid, leucine.  More recently, the authors have reported that leucine and calcitriol participate in the regulation of fatty acid oxidation in skeletal muscle cells, with leucine promoting fatty acid oxidation while calcitriol exerts the opposite effect.  The purpose of this study was to investigate the mechanism underlying the effects of leucine and calcitriol on skeletal muscle fatty acid oxidation and to quantify the expression of genes involved in this process.  This was a cell culture study that utilized muscle cells and preadipocytes (early fat cells).  Mitochondrial (energy-producing organ of the cell) mass was measured in differentiated muscle cells and adipose cells to explore the direct effect of leucine and calcitriol in regulation of mitochondrial mass.  

Results:

· Treatment of muscle cells with physiological doses of leucine increased mitochondrial mass, whereas calcitriol exerted the opposite effect.  In addition, leucine treatment increased the expression of mitochondrial biogenesis regulatory genes (e.g. SIRT-1, PGC-1α and NRF), as well as mitochondrial component genes (e.g. NADH, COX and UCP3).  Similar effects were found in differentiated fat cells.  
The authors conclude, “The present data demonstrate that leucine and calcitriol modulate energy metabolism, in part, through regulation of mitochondrial biogenesis, with leucine promoting fatty acid oxidation and mitochondrial biogenesis while calcitriol exerts the opposite effect.”  The results of this study support previous observations of cross-talk between muscle cells and adipocytes in modulation of energy metabolism via secreted molecules from both cell types.  [Sun X and Zemel MB, Nutrition and Metabolism, published online June 5, 1-8, 2009]
In Brief…

The protective effect of dairy trace elements and calcium for diabetes and obesity

Peroxidation and inflammation are responsible for the occurrence of metabolic complications of diabetes and obesity.  This mini-review by French scientists briefly examines the complex interactions of calcium and trace elements in the regulation of peroxidation and inflammation and the protective role of dairy foods in these interactions.  For example:

· Milk proteins can potentially prevent the oxidative effects of iron in the gut and liver.

· Dietary calcium can help protect against obesity by regulating fat metabolism.  Calcium supplementation of obese adults with low usual intakes enhances weight loss on a calorie-restricted diet.  

· “Zinc is involved in glucose regulation and lessens insulin concentrations.” 

“These observations,” say the authors, “explain why the consumption of dairy products is usually associated with a low incidence of obesity and its metabolic complications.”  

[Bougle D, et al., Dairy Sci Technol, 89(3-4): 213-218, 2009]  

Adopting recommended dietary behaviors is associated with lower mortality 

“Recommendations for intake of fruits and vegetables, whole grains, lean meats, and low-fat dairy form the underpinning of dietary guidance for health promotion,” say the authors of this study of more than 350,000 members of the American Association of Retired Persons (AARP).  The researchers examined the association of a dietary behavior score (DBS) with mortality after 10.5 years of follow-up.  The DBS was mostly derived from responses to behavioral questions regarding the key food intake recommendations in the 2005 Dietary Guidelines for Americans.  Results showed that men and women with the highest vs. lowest DBS scores had a 21% and 25% lower risk of dying from any cause, respectively.  Similar associations were observed for mortality from cancer and heart disease.  “Adoption of recommended dietary behaviors,” the authors conclude, “was associated with lower mortality in both men and women independent of other lifestyle risk factors.”  [Kant AK, et al., J Nutr, 139: 1374-1380, 2009]

Will eating according to the Dietary Guidelines slow progression of atherosclerosis?

There is little research to confirm whether or not eating according to the Dietary Guidelines for Americans (DGA) will slow disease progression in people with existing disease.  This study of 224 postmenopausal women less than 80 years, tested the hypothesis that consuming a diet consistent with the current DGA is associated with a reduced progression of atherosclerosis in those with established coronary artery atherosclerosis.  Criteria of adherence to 20 food group recommendations were assigned to each subject based on the dietary pattern that met their individual calorie needs.  The researchers then created a second index that was weighted based on the relationship of each component to atherosclerosis progression.  The analysis was performed using both indexes on each participant.  Results showed that on average, participants were adherent to about two-thirds of the 20 DGA key dietary recommendations.  At least 70% of participants adhered to the recommendations for “other vegetables” (e.g., iceberg lettuce and tomatoes), dietary cholesterol and sodium, percentage of energy from total fat, percentage of energy from saturated fat, and alcohol consumption.  Few subjects adhered to recommendations for starchy vegetables (overconsumed) and dairy products (underconsumed).  When the analysis was done using the original dietary adherence index, there was no association between dietary adherence and less narrowing of the coronary arteries.  However, when the analysis was done using the weighted index, the component score was significantly associated with slower progression of atherosclerosis.  The authors conclude, “These findings suggest that certain dietary recommendations may help limit atherosclerotic lesion progression, but assuming equity of associations between all dietary recommendations may limit our ability to identify the relation between the Dietary Guidelines for Americans and chronic disease prevention accurately.”  [Imamura F, et al., Am J Clin Nutr, 90: 193-201, 2009] 

An accompanying editorial states that the above paper supports current dietary recommendations and provides a new tool for evaluating associations between dietary practices and disease outcomes.  In addition, the author states, “this new tool can be used to assess the effect of changes in many different lifestyle practices on health and disease outcomes.”  [Kris-Etherton P, Am J Clin Nutr, 90: 13-14, 2009]
Low blood magnesium could be associated with risk of ischemic stroke

Magnesium, one of the minerals in milk, modulates vasomotor tone, blood pressure, and peripheral blood flow.  Researchers examined the relationship of serum and dietary magnesium with the incidence of ischemic stroke, using data from follow-up of 13,560 men and women enrolled in the Atherosclerosis Risk in Communities Study.  Results showed that participants with the highest vs. the lowest serum magnesium levels had a 25% reduced risk of ischemic stroke.  After adjustment of the data for hypertension and diabetes, the results were no longer statistically significant.  The authors conclude, “Low serum magnesium levels could be associated with the risk of ischemic stroke, in part, via the effects of hypertension and diabetes mellitus.” [Ohira T, et al., Am J Epidemiology, 169(12): 1437-1444, 2009]

WHO update on the health consequences of trans fatty acids

A supplement to the European Journal of Clinical Nutrition provides a group of scientific background papers that form the bases for the conclusions of the World Health Organization Scientific Update on the health consequences of trans fatty acids in June 2006.  The Scientific Update focused mainly on partially hydrogenated (industrial) trans fatty acids, but not on ruminant trans fatty acids. Below are summaries from two of the papers in this supplement.

· Health effects of trans-fatty acids: experimental and observational evidence:  This paper reviews the evidence for effects of trans fatty acid (TFA) consumption on coronary heart disease (CHD).  The authors say, “The effects of TFA consumption that are most consistently seen in both controlled trials and observational studies include adverse lipid effects, including increased LDL-cholesterol, reduced HDL-cholesterol and an increased total/HDL-cholesterol ratio; proinflammatory effects, including higher TNF-α system activity, IL-6 levels and C-reactive protein levels; and endothelial dysfunction, as assessed by both circulating markers and functional measures.”  Results from observational studies do not support an adverse affect of ruminant TFA (in contrast to industrial TFA) in reasonably consumed amounts.  The authors say that it is yet unresolved whether very high intakes of ruminant TFAs could affect CHD risk, “but very few persons habitually consume such high levels.”  [Mozaffarian D, Aro A, and Willett WC, European Journal of Clinical Nutrition, 63: S5-S21, 2009]

· Quantitative effects on cardiovascular risk factors and coronary heart disease risk of replacing partially hydrogenated vegetable oils with other fats and oils:  A growing number of food manufacturers and restaurants have reduced the content of industrially produced TFAs in foods.  The authors of this paper have calculated, for the first time, the predicted effects on an individual’s CHD risk of replacing partially hydrogenated vegetable oil (PHVO) formulations with alternative fats and oils.  The calculated effects from either randomized trials or observational studies indicate that the benefits would be greatest if PHVO was replaced with vegetable oils, but the authors say, “even replacement with tropical oils or animal fats would result in benefits, particularly for replacement of PHVO having higher (35-45%) levels of TFAs.”  [Mozaffarian D and Clarke R, European Journal of Clinical Nutrition, 63: S22-S33, 2009]

Consumption of dairy- and industrial trans fatty acids does not impair insulin sensitivity in overweight women

This randomized controlled trial compared the effects of dairy compared with industrial sources of trans fatty acids (TFA) on insulin sensitivity in 63 women with abdominal obesity.  The women were randomly assigned to consume one of three diets for four weeks:  60 gm low-TFA lipids/day, ruminant TFA-rich lipids (milk fat enriched with trans vaccenic acid), or industrial TFA-rich lipids.  Results showed that “fasting glycemia and insulinemia and insulin sensitivity were not significantly modified in either group.”  The authors conclude, “Dairy- and industrial-souce TFAs ingested at nutritionally normal levels do not impair muscle insulin sensitivity in overweight and obese women.”  They say these results cannot be generalized to insulin-sensitive populations.  [Tardy A-L, et al., Am J Clin Nutr, 90: 88-94, 2009]
Other Publications of Interest

· Metabolic implications of dietary trans-fatty acids.  [Dorfman SE, et al., Obesity, 17: 1200-1207, 2009] This 8-week study, that compared markers of the metabolic syndrome in rats between diets low and high in saturated fat and low in trans fat, found that the low-fat diet enriched with trans fat induced mild insulin resistance, similar to the high saturated fat diet.
· Effects of a high-fat, low- versus high-glycemic index diet: retardation of insulin resistance involves adipose tissue modulation.  [van Schothorst EM, et al., FASEB J, 23: 1092-1101, 2009] This 13-week study in mice found that a high-fat low-glycemic index diet compared to a high-fat high-glycemic index diet maintained higher glucose tolerance and insulin sensitivity.
· Lipid levels: A link between cardiovascular disease and osteoporosis?  [Buizert PJ, et al., J Bone Miner Res, 24: 1103-1109, 2009] This cross-sectional population-based study in 620 men and 635 women 65-88 years found that a lipid profile that is favorable in the prevention of cardiovascular disease (high HDL-cholesterol and low total cholesterol:HDL-cholesterol ratio) is at the same time unfavorable for bone mineral density.
· Plant sterol consumption frequency affects plasma lipid levels and cholesterol kinetics in humans.  [AbuMweis SS, et al., European Journal of Clinical Nutrition, 63: 747-755, 2009] This randomized, placebo-controlled, three-phase crossover, supervised feeding trial comparing the efficacy of single versus multiple doses of plant sterols on circulating lipid levels and cholesterol trafficking, found that for optimal cholesterol-lowering plant sterols should be consumed in small doses more often.
· Funding food science and nutrition research: Financial conflicts and scientific integrity.  [The International Life sciences Institute North America Working Group, Rowe S, et al., J Nutr, 139: 1051-1053, 2009]  This paper sets out proposed conflict-of-interest guidelines regarding industry funding for protecting the integrity and credibility of the scientific record, particularly in health, nutrition, and food safety science.  
· Blood pressure is lower in children and adolescents with a low-saturated-fat diet since infancy: The Special Turku Coronary Risk Factor Intervention Project (STRIP).  [Niinikoski H, et al., Hypertension, 53: 918-924, 2009] This prospective study in 540 children found that supervised dietary counseling to restrict saturated fat intake and to increase unsaturated fat, vegetable, and fruit intake from infancy until 15 years of age significantly decreases childhood systolic and diastolic blood pressure.
· Serum vitamin D and risk of prostate cancer in a case-control analysis nested within the European Prospective Investigation into Cancer and Nutrition (EPIC).  [Travis RC, et al., American Journal of Epidemiology, 169(10): 1223-1232, 2009] Results of this large case-control study do not support a protective effect of circulating concentrations of vitamin D on the risk of prostate cancer.  
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