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nutrient density is a positive approach to nutrition guidance

An article published in the Journal of Nutrition proposes that the concept of nutrient density, based on an objective, science-based, and validated nutrient profiling system, should become a nutrition platform in the Dietary Guidelines, and act as a guiding principle for consumers to plan healthful diets.  This scientifically valid definition of nutrient density should take into account a food’s total nutrient package, including beneficial nutrients, nutrients to limit, and energy.  Choosing nutrient-dense foods first, such as low-fat and fat-free dairy foods, fruits,  vegetables, whole grains and lean meats and beans, is a positive way to help people better meet nutrient recommendations without consuming excess calories.  The authors explain, however, that although the term “nutrient-dense” is commonly used, consumer research indicates that it has a negative connotation among consumers.  The term “nutrient-rich” or “rich in nutrients” resonates better with them.  In addition, the authors say a nutrient density profiling system should be validated against objective measures of diet quality, such as the Healthy Eating Index, and health parameters such as body mass index, blood pressure, and blood lipids.  It needs to be field tested with consumers so that it does what it is intended to do, “help individuals choose and consume more healthful diets”.  [Miller GD, et al., J Nutr, 139: 1-5, 2009]

NDC Research Update

Head Start moms who drink milk have better diets

This study, partially supported by the National Dairy Council, assessed the impact of milk and sweetened beverage consumption patterns on nutrient and food group intake, dietary adequacy, and weight of Head Start mothers.  African American (43%), Hispanic-American (33%), and European-American (24%) Head Start mothers were recruited for this cross-sectional, secondary analysis, from 57 Head Start centers in northern rural Alabama, northern urban Alabama, and southeastern urban Texas.  The women were classified into four groups based on beverage consumption: 1) high milk/low sweetened beverage, 2) high milk/high sweetened beverage, 3) low milk/low sweetened beverage, and 4) low milk/high sweetened beverage.  Results showed that there were no differences in body mass index between beverage consumption groups.  Women with the highest milk intake and the lowest sugar-sweetened beverage intake had significantly higher intakes of vitamins A, D, and B6; riboflavin; thiamin; folate; phosphorus; calcium; iron; magnesium; and potassium and  made the most nutritious food choices when compared to mothers in the other beverage groups.  Conversely, women in the low milk/high sweetened beverage group had the lowest average intakes of vitamin B6, thiamin, folate, phosphorus, calcium, iron, potassium, and magnesium, when compared to the other beverage consumption groups. Moms in the high milk/low sweetened beverage group had better overall diets than those in the other groups; they consumed more whole grains, fruits, vegetables, water and other dairy foods. Unfortunately, on average, even the moms with the highest milk intakes were consuming only about one cup of milk per day. The authors conclude, “Culturally appropriate nutrition education addressing specific barriers to consuming a healthful diet, including increasing milk consumption and decreasing sweetened beverage consumption, should be designed and consumption of nutrient-dense foods should be encouraged.”  [O’Neil CE, et al., J Am Diet Assoc, 109(5): 874-882, 2009] 

wic participation is not associated with overweight in children 2-5 years old

The number of overweight children has climbed steadily in the United States over the past two decades.  Economic Research Service (ERS) analysts used data from the National Health and Nutrition Examination Survey (NHANES) 1988-1994 and 1999-2006 to explore whether there is a relationship between WIC participation and BMI in children 2-5 years and whether that relationship has been consistent over time as the number of children participating in WIC has increased.  The analysis reported on boys and girls separately, and compared children who reported receiving WIC benefits with children who were income-eligible but did not receive benefits, and with children who had moderate and higher income levels.  In both boys and girls, data for both sets of years showed that children who received WIC benefits had similar body mass index (BMI) and were as likely to be at risk for overweight as income-eligible non-participants or higher income non-participants.  One exception was in girls 1988-1994, showing that WIC participants were less likely to be at risk of overweight than moderate-income children. The report expresses concern for young Mexican-American girls and boys, who regardless of income had greater BMI than non-Hispanic White and Black children.  Although these analysis methods cannot prove cause and effect, the authors say, “The WIC program appears not to be a major cause of the childhood obesity problem, but the program could be part of the solution.”  The authors note that WIC could be used as a tool to combat the problem of overweight among the low-income children it serves, since changes to the WIC food package encourage the consumption of more fruits and vegetables and lower fat milk.  Recently approved changes to the WIC food package will be implemented by October 1, 2009.  [Ver Ploeg M, USDA/ERS, Economic Brief Number 13: April 2009, pp. 1-4]

A MODERATE-PROTEIN DIET PRODUCES SUSTAINED WEIGHT LOSS AND LONG-TERM CHANGES IN BODY COMPOSITION AND BLOOD LIPIDS IN OBESE ADULTS
Previously these researchers demonstrated in short-term studies that a moderate-protein diet when compared to a carbohydrate-rich diet improved body composition and blood lipids.  In this study they extend their previous research in a large multi-center trial to examine compliance and long-term changes in body composition and blood lipids in response to energy-restricted diets either with a low or high carbohydrate:protein ratio.  

In this 12-month trial (4 months wt loss followed by 8 months of wt maintenance) the researchers randomly assigned 130 obese men and women to one of two energy restricted (-500 kcal/d), isocaloric diets: PRO (1.6 g/kg/d protein and < 170 g/d carbohydrates; 40% energy from carbohydrates, 30% protein, and 30% fat) or CHO (0.8 g/kg/d protein and > 220 g/d carbohydrates; 55% carbohydrates, 15% protein, 30% fat).  Subjects received menus and weekly nutrition education.  Participation in physical activity was voluntary, but subjects were encouraged to follow the NIH Guidelines for Weight Management (30 min walking, 5 d/wk). Body weight, body composition (via DEXA) and blood sampling was conducted at 4 and 12 months of the study. 

Subject compliance to the dietary prescription throughout the intervention was confirmed using 3-day weighed food records and measures of plasma triacylglycerol and biomarkers of urinary urea.  At 4 months, weight loss did not differ between treatment groups, but the PRO group lost 22% more fat mass than the CHO group.  At 12 months, weight loss still did not differ, but the PRO group had greater subject retention (64% vs. 45%), and greater body composition improvements.  The PRO group experienced greater losses of fat mass (~35% more).  Given that both groups had similar changes in lean mass, the PRO group had a significantly greater reduction in percent body fat.  Both treatment groups completing the initial weight loss period (4-mo time point) improved lipoprotein profiles, but the changes differed between treatments. At 4 months, the CHO group had reduced serum total and LDL cholesterol compared to the PRO group, but this effect did not remain at 12 months.  The PRO group had greater HDL-C and lower triglyceride and triglyceride:HDL-C compared with the CHO group at both 4 and 12 months.  The authors conclude, “A PRO diet with protein at the upper end and carbohydrates at the lower end of the recommended range of intake is more effective for reducing percent body fat and improving dyslipidemia.”  [Layman DK, et al., J Nutr, 139: 1-8, 2009] 

milk , rather than other calcium sources, is associated with better bone mass in adolescent girls

Recognizing that low calcium intake hampers the acquisition of bone in adolescent girls, researchers in France aimed to identify foods and nutrients associated with bone mineral content (BMC) and bone mineral density (BMD) in 192 healthy adolescent girls and young women (12-22 years).  In addition, they evaluated the possible influence of a genetic trait associated with low levels of the lactase enzyme needed to digest milk.  The girls were analyzed separately based on their menarcheal status.  The average age of the premenarcheal and postmenarcheal groups were 12.9 ad 16.6 years, respectively.  Average calcium (901 mg/day) and milk (~2/3 cup/day) intakes were similar for both groups.  

Results:

· In premenarcheal girls, milk intakes were not significantly associated with any of the study endpoints.  

· “After menarche, BMC, BMD, serum IGF-1 (insulin-like growth factor), and serum PTH (parathyroid hormone) were tightly associated with milk consumption, but not with other calcium sources.”

· “All four parameters (above) were also associated with phosphorus, magnesium, protein, and energy from milk, but not from other sources.”

· Postmenarcheal girls who consumed more than a cup of milk each day had significantly greater bone mineral density and bone mineral content of the spine than those consuming less than a quarter cup each day.  Their significantly lower PTH levels suggest that milk consumption increased calcium balance and promoted better mineral accretion of the lumbar spine, say the researchers.  Their higher level of IGF-1 points out “a link between lumbar spine mineral mass and milk intake during adolescence.”  

· Although 33% of the girls had the genetic variant associated with low lactase levels, there was no association between this genetic factor and milk intake or bone content or density.  

The authors say, “Aside from being a major source of calcium, milk provides several identified nutrients like phosphates, magnesium, proteins, and as yet unidentified nutrients likely to be associated with bone mineral density.” [Esterle L, et al., Osteoporos Int,  20: 567-575, 2009]

A plant-based diet with low dairy consumption may jeopardize bone health

This randomized controlled study among 119 women examined the extent to which a plant-based dietary intervention that discourages the consumption of dairy products and meat influences bone-relevant nutrients.  The study is a subanalysis (women only) of the Coronary Health Improvement Project (CHIP), a heart disease prevention intervention administered in an intensive 40-hour educational course delivered over a 4-week period.  Nutrient and food group intakes as well as biochemical measurements of bone metabolism (parathyroid hormone (PTH) and urinary type I collagen N-telopeptide (NTx)) were compared between the intervention and control groups at baseline, 6 weeks, and 6 months.  Those in the intervention group were encouraged to follow dietary and exercise goals consisting of a plant-based diet high in complex carbohydrates and fiber and low in fat, animal protein, sugar and salt and 30 minutes/day of walking or other exercise.  Consumption of whole grains, legumes, vegetables, and fresh fruits were encouraged, and dairy products were discouraged.

Results:

· “After 6 weeks, participants in the intervention group compared with the control group experienced significant increases in magnesium and daily intake of fruit, vegetables, and grains but significant decreases in dairy servings per day and calcium and vitamin D from food.”

· “After 6 months, those in the intervention group showed significant increases in daily intake of fruit, vegetables, and grains and significant decreases in dairy servings per day, daily meat consumption, and protein, phosphorus, calcium, total calcium (food and supplements), and vitamin D from food.” 
· At 6 weeks, PTH levels of those in the intervention group were elevated from baseline and were significantly higher than those of the control group.  Blood levels of vitamin D (25-hydroxyvitamin D) were significantly lower in the intervention group compared to the control group.  

· “At 6 months, NTx (biomarker of bone breakdown) levels were significantly greater in the intervention group compared with the control group.”  

The authors explain that PTH increases as calcium intakes fail to match daily losses.  They say, “The significant decrease in calcium intake in conjunction with a rise in PTH after 6 weeks of follow-up indicates that the intervention group was not getting enough calcium from plant sources alone.”  A limitation of this study is that it was not originally intended to evaluate bone variables, so that certain information related to bone health was not collected.  [Merrill RM and Aldana SG, Journal of Women’s Health, 18(5): 1-8, 2009]

high milk consumption blunts insulin action but does not affect weight loss in overweight children

Researchers at the University of Alabama at Birmingham tested whether high milk consumption leads to greater weight loss and improvements in metabolic risk factors than low milk consumption during a 16-week healthy eating diet in 45 overweight 8-10 year-old children.  The children were randomly assigned to either the high-milk group (4 cups per day as 3 cups of skim milk and 1 cup of 1% low-fat chocolate milk) or the low-milk group (~1 cup per day as 4 cups of skim milk and 5 cups of 1% low-fat chocolate milk per week; 3 servings of sugar-sweetened beverage per day).  Beverage quantities/types were chosen so those in the low-milk group would consume approximately 1 serving of milk per day and both groups would obtain the same amount of calories from beverages.  A dietitian taught the children how to follow the Stoplight meal plan where foods are broken out into three categories -- anytime foods, meal and snack foods, and treat foods.  Dietary counseling sessions were conducted at baseline, and weeks 1, 2, 4, 6, 8, and 12.  Compliance with the diet was assessed with a 24-hour recall.  

Results:

· Children in both the high- and low-milk groups increased height and weight while reducing body mass index (BMI).  

· Consumption of 4 servings of milk per day as part of a healthy diet did not lead to greater weight loss or improvements in fasting metabolic risk factors (blood pressure, blood lipids, glucose, and insulin) compared with consumption of 1 serving of milk per day.  

· “The major finding of our study,” say the authors, “is that as part of a healthy eating diet in overweight children, high-milk consumption leads to lower insulin area under the curve than low-milk consumption” in response to an oral glucose tolerance test.  They say this may have implications for the prevention of diabetes in these at-risk children.  [St-Onge M-P, Goree LLT, and Gower B, J Nutr, 139: 933-938, 2009]

a dose-dependent satiating effect of whey 

This randomized, single-blind, within-subject study in 25 healthy adults in the Netherlands compared the effects of high or normal casein-, soy-, or whey-protein breakfasts on appetite, specific hormones, amino acid responses and subsequent calorie intake at lunch.  All subjects came to the university on six occasions separated by at least one week.  On each test day they received a standardized breakfast custard made with 10% of calories from casein, soy, or whey protein (normal) or with 25% of calories from casein, soy, or whey protein (high).  Blood levels of appetite hormones were measured for 3 hours, and appetite ratings and amino acid concentrations were measured for 4 hours after breakfast to determine the most sensitive moment in time to offer lunch.  The most sensitive time to offer lunch was the latest time-point after breakfast when there were still statistically significant differences in the concentration of the hormone ghrelin (hormone that initiates eating) between treatments.  After two months, subjects returned to the university for a second round of testing.  On each of six test days they received a specific standardized breakfast, after which an ad libitum lunch (Turkish bread with egg salad) was offered at the pre-determined sensitive moment in time.  Participants were told to eat until comfortably full.  

Results: 

· When consumed at the level of 10% of energy from protein, a breakfast with whey protein reduced hunger more than a breakfast with casein or soy.   Hunger suppression coincided with a greater increase in leucine, lysine, tryptophan, isoleucine, and threonine – amino acids which may be involved in the satiety response.  However, this did not affect subsequent energy intake at lunch.  

· At the level of 25% of energy from protein, the breakfast with whey showed no differences in appetite ratings or energy intake at lunch, but the breakfast triggered the strongest response in insulin and active GLP-1 (Glucagon-like Peptide-1 shown to inhibit appetite).  

The authors say, “This is the first study that investigated acute differences in appetite ratings between types of protein in concentrations within the normal range in realistic mixed meals.”  Since there were differences in appetite ratings between types of protein at the level of 10% but not at the level of 25% of energy, the authors say this suggests that certain amino acids must be above a particular threshold to suppress hunger.  Even though there were no short-term differences in energy intake between casein, soy, and whey protein, the researchers conclude, “Pkeople may comply better to a high protein diet with whey and eventually eat less and lose weight.”   [Veldhorst MAB, et al., Physiology & Behavior, 96: 675-682, 2009]

a high protein low fat diet prevents weight regain after weight loss

Researchers in the Netherlands compared the effect of low-fat, high-carbohydrate (HC) and low-fat, high protein (HP) ad libitum diets on weight maintenance after weight loss induced by a very low-calorie diet, and on metabolic and cardiovascular risk factors in 48 healthy overweight/obese adults (30-60 years).  After 5 weeks of consuming a liquid diet providing 500 kcals per day and unrestricted vegetable intake, subjects were gradually transitioned over the next week to normal ad libitum  meals.  For the 12-week weight maintenance period, participants were assigned to one of three diet groups: 1) the HC group received a maltodextrin supplement (50 gm/day), 2) the HPC group consumed a casein supplement (50 gm/day), and 3) the HPW group consumed a whey supplement (50 gm/day).  A dietitian provided counseling over the 12-week weight maintenance period to maintain fat intake at approximately 30% of calories for all participants, a carbohydrate intake of at least 55% of calories in the HC group, and a protein intake of at least 25% of energy in the HP groups.  By the end of the intervention, the average reported fat intake in all groups was slightly more than 20% of calories, and average reported carbohydrate and protein intake in the HC group was 62% of calories and 16% of calories, respectively.  The average reported protein and carbohydrate intake in the HP groups was 35% of calories and 42% of calories, respectively.  

“The major findings of the present study,” say the researchers, “are that after an initial substantial weight loss, a HP, low-fat diet prevented weight regain and initiated even further modest weight and body fat loss compared with a HC, low-fat diet.”  Fasting blood glucose increased more on the HP diets, and fasting triglycerides increased more on the HC diet.  There were no differences between the HPC and the HPW diets for any of the variables tested except for the LDL/HDL ratio, which was more favorable (significantly lower) in the HPC group.  
The authors conclude, “These results show that low-fat, high-casein or whey protein weight maintenance diets are more effective for weight control than low-fat, high carbohydrate diets and do not adversely affect metabolic and cardiovascular risk factors in weight-reduced moderately obese subjects without metabolic or cardiovascular complications.”  [Claessens M, et al., International Journal of Obesity, 33: 296-304, 2009] 

milk enriched with fish oil and selected vitamins improves cardiovascular risk factors

Researchers in Spain conducted a 1-year controlled, double-blind trial among 297 adults (25-65 years) at moderate cardiovascular risk to evaluate the effect of a commercially available milk containing small amounts of fish oil (eicosapentaenoic acid and docosahexaenoic acid), oleic acid, and vitamins A, B6, D, E, and folic acid compared with semi-skimmed and skimmed milk.  In addition to following their usual diet, participants were randomly assigned to consume about 2 cups/day of one of either enriched milk (Puleva Omega-3), skimmed milk (S), or semi-skimmed milk (SS-control).  Blood samples were taken at baseline and at 12 months.  Total dietary intake was assessed by a self-administered food frequency questionnaire.  Because there were no significant changes in nutritional habits of the volunteers over the course of the study, the researchers say “the results may be considered due to milk consumption.”

Results showed that daily intake of enriched milk improved the nutritional status and cardiovascular risk markers of the volunteers, whereas skimmed milk and semi-skimmed milk “had no essential impact.”  

· “Twelve months of semi-skimmed and skimmed milk consumption did not produce any significant change in lipid profile but the enriched dairy drink induced significant decreases of 4%, 6%, and 10% in total cholesterol, LDL cholesterol, and triacylglycerols, respectively, and a significant increase of 4%in HDL cholesterol.”  

· The ratio of total cholesterol to HDL cholesterol (risk factor for heart disease) increased significantly by 5% in the SS group and decreased significantly by 7% in the enriched group.

· Daily consumption of the enriched milk for one year led to a significant 58% increase in blood levels of folate, whereas consumption of semi-skimmed and skimmed milk produced significant decreases of 11% and 17%, respectively. 

The authors say, “Regular consumption of these nutrients in a dairy food matrix may be a useful tool to reduce cardiovascular risk, as this and previous studies have shown.”  [Fonolla J, et al., Nutrition, 25: 408-414, 2009]
effect on milk flavor of increasing the omega-3 content of milk through the cow’s diet

Researchers at Utah State University say it is difficult to fortify milk with fish oil at high enough levels without causing fishy or off-flavors.  This study aimed to enhance the CLA (conjugated linoleic acid) and omega-3 fatty acid content of milk through diet manipulation of the cow while maintaining the flavor quality of the milk over the length of the experiment.  Milk with increased content of eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), and conjugated linoleic acid (CLA), was obtained by incorporating fish oil into the feed of the cows in three different concentrations.  After 3 and 10 days of storage, the presence of off-flavors was determined by twelve judges who were trained to evaluate the presence of grassy, fishy, oily, oxidized, and rancid off-flavors.  Whole milk fortified with vitamin D was purchased at a store and was used as a control for the sensory analysis.  Results showed, “Although levels of EPA, DHA, vaccenic acid (precursor of CLA), and CLA increased for all three treatments, a trained sensory panel detected no difference in milk flavor between treatments and control, with little or no intensity of off-flavors.” The control milk purchased in the store often seemed to have an off-flavor, leading the authors to conclude that the omega-3 milk would be comparable – if not better – than the milk sold in the store. The authors further conclude, “enhanced milk such as that created in this experiment would prove to be an important factor and a benefit to a balanced, healthy diet.”  [Nelson KAS and Martini S, J Dairy Sci, 92: 1378-1386, 2009]

calcium absorption from fortified ice cream is comparable to that of milk

“Ice cream is a palatable and widely enjoyed food product that could provide a useful source of calcium in the diet,” say researchers at the Unilever Food and Health Research Institute, The Netherlands.  Sixteen healthy volunteers (25-45 years) participated in this randomized, reference-controlled, double-blind, cross-over study that compared calcium bioavailability between 60-gram portions of 3% butterfat ice cream, 9% coconut oil ice cream and 200 mL (slightly less than a cup) of reduced fat (1.7% milkfat) milk.  The ice creams were formulated to contain the same amount of calcium as the milk, 220 mg.  Each volunteer participated in three 1-day intervention periods corresponding to the three test products, separated by a 13-day washout period.  They consumed the test product with a light standard breakfast – and calcium bioavailability was measured using a dual-label stable isotope technique.   Results showed that fractional absorption of calcium did not differ significantly between products.  The calorie content of the ice creams (about ½ cup) – 91 kcal for the 3% butterfat version and 115 kcal for the 9% coconut oil version – is comparable to that of a banana, a bowl of yogurt with muesli, or half of a chocolate chip cookie.  The authors conclude that ice cream may be a good vehicle for the delivery of calcium, contributing to total daily calcium intake.  [Van der Hee RM, et al., J Am Diet Assoc, 109: 830-835, 2009]

calcium intake is associated with a lower risk of metabolic syndrome in postmenopausal korean women

Several studies have reported that dairy consumption and dietary calcium decrease the risk of the metabolic syndrome, as well as its individual components such as blood pressure, waist circumference, and blood lipids.  However previous studies did not take into account that intestinal absorption of calcium and its renal conservation deteriorate after menopause.  Researchers in Korea used data from the Korean National Health and Nutrition Examination Survey 2001 and 2005 to evaluate the association between calcium intake and the metabolic syndrome in more than 9,000 men, premenopausal, and postmenopausal women.  Results showed that calcium and energy intake were lowest in postmenopausal women.  Postmenopausal women with the highest (> 609 mg/day) vs. the lowest (<253 mg/day) calcium intake had a 36% lower risk of developing the metabolic syndrome, after adjustment for other factors.  There was no association between calcium intake and the metabolic syndrome in men or premenopausal women.  The authors say prospective and longitudinal studies that consider sex and menopause status are needed to further clarify the association between calcium and the metabolic syndrome.  [Cho GJ, et al., Menopause, 16(5): 1-6, 2009]

Calcium, magnesium, and milk intakes linked to protection against type 2 diabetes in Chinese women
This population-based, prospective study of more than 64,000 women (40-70 years) in Shanghai, China, examined associations between calcium and magnesium intakes and the risk of type 2 diabetes.  In this population, dairy intake primarily comes from the consumption of milk, but dairy consumption is low and sources of calcium and magnesium differ from those in Western populations.  For example, the main contributors of calcium in this population were tofu (~21%), milk (~15%), Chinese greens (14.7%), fish (8%), rice (~9%), and legumes (6.5%).  Foods contributing to magnesium intake included rice (~33%), tofu (8.3%), seafood (~7%), legumes (6.4%), and Chinese greens (4.4%).  The authors say the study population had an average magnesium intake similar to that in the U.S., but the calcium intake was much lower.  After 7 years of follow-up, calcium and magnesium were both associated with a decrease in risk of type 2 diabetes.  Calcium intake was inversely associated with type 2 diabetes regardless of the source but only magnesium intake from dairy or animal sources was inversely associated with type 2 diabetes.  The authors note, “Milk intake was associated with a lower risk of type 2 diabetes, and, in the case of fresh milk, we observed a dose-response association.”  Based on previous studies, they suggest that calcium’s protective effect may be due to its beneficial effect on body weight and/or on insulin-mediated intracellular processes, and that magnesium may reduce the risk of type 2 diabetes by improving insulin sensitivity.  [Villegas R, et al., Am J Clin Nutr, 89: 1059-1067, 2009]

Lactobacillus inhibits H. pylori infection

Helicobacter pylori infection is associated with chronic gastritis, peptic ulcer disease, and stomach cancer.  However, treatment fails in 10-35% of cases due to bacterial resistance, side effects of treatment, and patient compliance – so additional treatment agents are needed.  Researchers in Bulgaria evaluated the ability of six strains of Lactobacillus delbrueckii subsp. bulgaricus (LB) to inhibit the activity of 30 Helicobacter pylori strains.  Upon culturing in milk at low and neutralized pH, LB strains inhibited the growth of H. pylori by 40-86.7% and 16.7-66.7%, respectively.  The authors say, “All LB strains inhibited a number of H. pylori strains, including antibiotic resistant strains.  They conclude that LB could be used in prevention or treatment of this infection, and that human clinical investigations are warranted.  [Boyanova L, et al., Letters in Applied Microbiology, 48(5): 579-584, 2009]

In Brief…

Low vitamin D status adversely affects bone health and muscle strength in Chinese adolescent girls

This cross-sectional study investigated the influence of low vitamin D status on bone mass, bone turnover, and muscle strength in a subset of 301 healthy Chinese adolescent girls who had been enrolled in a larger prospective milk supplementation trial published in 2004. Approximately 58% of the participants were vitamin D deficient (blood level of 25-hydroxy vitamin D <50 nmol/L) and 31% were severely deficient (blood level of 25-hydroxyvitamin D <25 nmol/L).  Results showed that participants with adequate vitamin D status had lower concentrations of urinary markers of bone resorption, and had significantly higher bone mass and muscles strength compared to girls with poor vitamin D status.  The authors conclude, “These findings suggest that adequate vitamin D status during adolescence is important for optimizing bone mass, which may lead to higher peak bone mass at maturity.”  Defining the mechanisms behind these relationships will need further longitudinal population studies.  [Foo LH, et al., J Nutr, 139: 1002-1007, 2009]

Can individuals with cow’s milk allergy develop tolerance using new approaches?

The standard of care for people with cow’s milk allergy is patient education and avoidance of dairy products.  This paper reviews the scientific support for other strategies employing various methods for oral desensitization.  One such strategy involves changing from a milk-avoidance diet to a milk-limited diet by incorporating foods containing extensively heated (baked) milk. Research has shown that some milk-allergic individuals may be more likely to tolerate extensively heated milk protein. This change, say the authors, could provide a substantial improvement in quality of life.  Several studies have investigated using oral desensitization techniques, such as gradually increasing the amount of the allergenic food consumed.  Another technique, sublingual immunotherapy, involves putting a very small dose (0.1 ml) under the tongue and gradually building up the amount to 1 ml; the authors say this warrants further investigation.  The authors say that although oral desentisization research is promising, “it is clearly in the best interest of milk-allergic patients to continue the routine clinical approach of avoidance counseling.”  [Skripak JM and Wood RA, Curr Opin Allergy Clin Immunol, published online April 10, 2009]

The role of prebiotics in immune function, infection, and inflammation

Prebiotics have been defined as “non-digestible food ingredients that beneficially affect the host by selectively stimulating the growth, and/or activity, of one or a limited number of beneficial bacteria in the colon and thus improve host health.”  In other words, a prebiotic is food for beneficial intestinal bacteria.  This lengthy paper presents and evaluates results from all animal and human studies available of the effects of β2-1 fructans on immune function, the host’s ability to fight infection, and inflammatory processes and conditions.  β2-1 fructans include inulin (IN) and fructo-oligosaccharides (FOS), the most widely studied prebiotics.  Partial enzymatic breakdown of inulin yields a fructo-oligosaccharide known as oligofructose (OF).  In order to be classified as a prebiotic, β2-1 fructans must: 1) resist hydrolysis or absorption in the upper gastrointestinal tract; 2) be fermented by intestinal bacteria; 3) selectively stimulated the growth and/or activity of beneficial intestinal bacteria, such as Lactobacillius and Bifidobacterium. There is convincing evidence in man that β2-1 fructans may reduce the incidence and duration of certain infections in infants and children as well as reduce infections in critically ill or surgical patients -- those most susceptible of modifications of their immune system. β2-1 fructan supplementation has also been shown to improve inflammatory bowel conditions, but results are mixed for irritable bowel syndrome.  Future studies should build on the many positive findings reported in this paper.  [Lomax AR, and Calder PC, British Journal of Nutrition, 101: 633-658, 2009]

An accompanying editorial states that the effects of modern living (use of antibiotics, a Western diet, hygienic surroundings, exposure to environmental toxins) have altered gut bacteria which  may be countered by the rational use of prebiotics, probiotics, and synbiotics to help combat the burden of immune-mediated disorders and infections.  [Touhy KM, British Journal of Nutrition, 101: 631-632, 2009]

Dairy products and fish contribute significant amounts of vitamin B12 to the diets of Norwegian adults
Low vitamin B12 status (<200 pmol/L) is associated with megaloblastic anemia and neurologic disorders, and is most prevalent in the elderly.  This cross-sectional, population-based study of 5,937 Norwegian adults investigated the relationship between the dietary intake of different foods and the blood level of vitamin B12.  Separate analysis was done for middle-aged (47-49 years) and older (71-74 years) adults.  In general, this population had good vitamin B12 status, with only a small percentage having low (<200 pmol/L) or very low (<150 pmol/L) blood levels.  Results:

· Higher intakes of dairy products and fish (but not meat or eggs) was associated with significantly greater blood levels of vitamin B12.  

· The bioavailability of vitamin B12 from dairy products appeared to be higher than that of other food sources, as indicated by the steep dose-response curve.   

· Those with the highest vitamin B12 intake from milk had only one-fourth the risk of having low vitamin B12 status when compared with those with a lower intake.  

· The increase in blood levels of vitamin B12 reaches a plateau when vitamin B12 intake exceeds 10 µg/day.

The authors say that a daily intake of between 6 and 10 µg/day is needed to ensure a maximal plasma vitamin B12 concentration in persons with adequate vitamin B12 absorption, which is higher than the current recommended intakes in Norway.  They suggest, “The guidelines for improving vitamin B12 status should focus on the intake of dairy products, particularly milk, because vitamin B12 appears to be more bioavailable from these sources.”  [Vogiatzoglou A, et al., Am J Clin Nutr, 89: 1078-1087, 2009] 

Calcium and vitamin D supplementation produces significant weight/fat loss and lower spontaneous fat intake in very low calcium consumers
This randomized, double-blind, placebo-controlled study compared the effect of a 15-week weight-reducing program coupled with calcium (1,200 mg/day) and vitamin D (400 IU/day) supplementation or placebo on body fat and on spontaneous energy/macronutrient intake in 63 overweight/obese women.  By the end of the 15-week weight-reducing program, the calcium supplemented and placebo groups lost comparable amounts of body weight/fat.  However, those in the supplemented group who had a very low habitual calcium intake (<600 mg/day), had significantly greater decreases in body weight, body mass index, fat mass and percentage body fat than those with a higher habitual calcium intake.  In fact, they lost more than four times more weight than those in the placebo group.  To assess spontaneous macronutrient intake (at the beginning of the study and at the end of the calorie-restricted period) participants were served a buffet-type lunch (3 hours after breakfast) and were told to eat as much as they wanted.  When compared to baseline, the supplemented very low calcium consumers consumed significantly less fat during the buffet in week 15 while the placebo group consumed more fat.  The authors say, “The present study is the first to report in human subjects a possible association between calcium and vitamin D supplementation, body fat and variables influenced by appetite control.”  [Major GC, et al., British Journal of Nutrition, 101: 659-663, 2009]

Fermented milk regulates dietary fat absorption in rats

Researchers in Japan, who previously demonstrated that a diet containing skimmed milk fermented by Lactobacillus gasseri  SBT2055 (LGSP) reduces fat cell size in Sprague-Dawley rats, have conducted further studies to identify the mechanism involved.  The researchers fed lean and obese Zucker rats a diet containing skimmed milk powder or fermented milk powder (LGSP).   Results showed that the SGSP diet reduced fat mass, fat cell size and leptin levels and increased the fatty acid content of stool in the lean rats only.  In a separate experiment with Sprague-Dawley rats, the researchers fed the experimental diets for 1 week and analyzed lymph for total cholesterol, triglycerides, and phospholipids.  The SGSP diet decreased the maximum lymphatic absorption of triglycerides, phospholipids and cholesterol.  The researchers conclude, “The present results indicated that the fermented milk produced by Lactobacillus gasseri  SBT2055 may reduce visceral adipose tissue mass and adipocycte hypertrophy in lean Zucker rat via a reduction in fatty acid absorption, but it may have no effect on rats in which obesity is already established.”  They say they do not know if this effect is due to the bacterial cells alone or its milk-fermentation products.  [Hamad EM, et al., British Journal of Nutrition,  101: 716-724, 2009]
Other Publications of Interest

· Lactoferrin and cancer disease prevention.  [Rodriques L, et al., Critical Reviews in Food Science and Nutrition, 49: 203-217, 2009] This review of lactoferrin, an iron-binding glycoprotein in milk, outlines its structure, function, metabolism, and the scientific evidence for its potential role in cancer prevention.  
· Milk decreases urinary excretion but not plasma pharmacokinetics of cocoa flavan-3-ol metabolites in humans.  [Mullen W, et al., Am J Clin Nutr, 89: 1-8, 2009] This study of the effect of milk on the bioavailability of cocoa flavan-3-ol metabolites in a cocoa beverage found that milk significantly lowered the urinary excretion of four flavan-3-ol metabolites, while having only minor effects on blood levels.  

· Probiotic yogurt in the elderly with intestinal bacterial overgrowth: endotoxaemia and innate immune functions.  [Schiffrin EJ, et al., British Journal of Nutrition, 101: 961-966, 2009] This study in elderly participants with small-intestinal bacterial overgrowth found that four weeks of probiotic yogurt administration might help reduce low-grade chronic inflammation.  
· High dietary calcium intake decreases bone mobilization during pregnancy in humans.  [Avendano-Badillo D, et al., Salud Publica Mex, 51(suppl 1: S100-S107, 2009]  Researchers in Mexico who evaluated the association of calcium intake and bone demineralization among 206 pregnant women found that a higher dietary calcium intake was associated with lower bone resorption.  

· Maternal dietary patterns during pregnancy and childhood bone mass: A longitudinal study.  [Cole ZA, et al., J Bone Min Res, 24(4): 663-668, 2009] This study of 198 pregnant women in the UK and their offspring at 9 years of age found that a higher prudent diet score in late pregnancy was associated with greater whole body and lumbar spine bone mineral content and areal bone mineral density in the offspring.   

· Physical activity and dietary calcium interactions in bone mass in Scottish postmenopausal women.  [Mavroedidi A, et al., Osteoporos Int, 20: 409-416, 2009]  This population-based cohort study of 1,254 older Scottish women found that physical activity was most effective at increasing bone mineral density in those with low/medium calcium intakes.  

· Weight and body mass index predict bone mineral density and fractures in women aged 40 to 59 years.  [Morin S, Tsang JF, and Leslie WD, Osteoporos Int, 20: 363-370, 2009]  This retrospective cohort study among 8,254 Canadian women (40-59 years) found that each standard deviation decrease in weight was associated with a 19% increase in the risk of incident fracture, and concludes, “The negative impact of low body weight on bone health should be more widely recognized”.  

· Lumbar spine peak bone mass and bone turnover in men and women: a longitudinal study.  [Walsh JS, et al., Osteoporos Int, 20: 355-362, 2009]  This study in 116 healthy males and females ages 11 to 40 followed for 5-9 years found that skeletal maturation and bone mineral accrual at the lumbar spine continues into the third decade.    

· Sweetened beverage consumption and risk of coronary heart disease in women.  [Fung TT, et al., Am J Clin Nutr, 89: 1037-1042, 2009]  This prospective study of more than 88,000 women enrolled in the Nurses’ Health Study found that regular consumption of sugar-sweetened beverages is associated with a higher risk of coronary heart disease, even after other unhealthful life-style and dietary factors are accounted for.  
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