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NDC Research Update

high dairy diet augments fat loss during energy restriction

This multi-center, 12-week randomized, placebo-controlled trial, funded by a grant from the National Dairy Council, evaluated the effects of dietary calcium and dairy products, during caloric restriction, on body weight and fat loss.  Ninety-three overweight and mildly obese adults (BMI of 25-34.9 kg/m2), 18-35 years of age completed the trial – which was conducted at four sites -- USDA-University of California (UC) at Davis, University of Tennessee (UT), Purdue University, and Ohio State University (OSU).  After a two-week lead-in period, during which the subjects’ existing caloric requirements were established and baseline diet and physical activity were assessed, subjects were randomized to three dietary groups.  Each group had a reduction of 500 kcal/day:  1) a control diet of low calcium (LC), ~500 mg/day, 0-1 dairy serv/day, and a daily placebo supplement; 2) a calcium-supplemented diet of high calcium (HC), ~1400 mg/day as 900 mg calcium carbonate supplement replacing a placebo and ~500 mg/day from diet, 0-1 dairy serv/day; or 3) a high dairy diet (HD) with 3 dairy serv/day as milk, cheese and/or yogurt, calcium totaling ~1400 mg/day, and a daily placebo supplement.

About 73% (68/93) of the participants who completed the trial complied with the diet protocol.  Results showed, on the high-dairy diet, subjects who complied had a two-fold increase in fat loss compared to those on the low calcium and high calcium diets. HD also resulted in significantly greater trunk fat loss and decreases in waist circumference compared to HC or LC. There was a trend towards greater weight loss in the HD vs. the HC or LC groups.  

The changes in serum parathyroid hormone (PTH) and calcitriol (active form of vitamin D in the body (1,25 OH(D)) may help explain the above results.  As expected with the increased dietary calcium intake from baseline, PTH and calcitriol decreased in the HC and HD groups; however, the decline in these calcium-regulating hormones was less in the HC vs. HD group despite total daily calcium intake being equivalent between each group.  Researchers suggest that failure of the HC diet to adequately suppress calcitriol may have resulted in the lack of effect that the HC diet had on weight or fat loss.  However, circulating glycerol levels increased in both the HC and HD groups, which suggests an increase in fat breakdown (lipolysis). 

Note that results differed among the four sites:

· Subjects on the HD diets at USDA- UC Davis and the UT had ~two-fold increases in loss of weight, fat mass and trunk fat.  

· Subjects on the HD diet at Purdue did not experience this level of body weight and fat loss, possibly because randomization did not ensure equal representation of overweight and obese subjects in each treatment group at each site.  The Purdue HD group had only overweight subjects (none were obese).  It is possible that the lower baseline body weight, fat mass, and waist circumference of the Purdue HD group influenced results.  Also the Purdue HD group was slightly older (27.9-26.3 vs. 22.7 yrs) than the USDA Davis or UT subjects – that and the significantly smaller initial body fat mass and waist circumference at Purdue (vs. the other sites) may have contributed to the differences in results.

· At the fourth site, OSU, there were few completers.  Only two subjects were randomized to the high dairy group at OSU, and neither completed the study.

The results support the conclusion that dairy influences body fat mass not only in subjects who were most compliant, but also in those who completed the study with a lower level of compliance, and in all subjects who initially enrolled (intent-to-treat analysis).  Although body weight data show a similar trend, weight loss did not reach statistical significance.  The researchers note that the results of this study do not support Zemel’s previous findings that supplementary calcium influences weight or fat loss.  This lack of effect may be related to the reduced suppression of calcitriol by the high calcium vs. high dairy diet.  The authors conclude, “Results of this study demonstrate that increasing the intake of dairy foods while restricting dietary energy for weight loss results in augmentation of weight and fat loss in overweight and obese subjects”.  [Zemel MB, et al., Nutrients, 1: 83-100, 2009] 

NDC Research Update

dairy components play a role in gene expression regulating energy metabolism and inflammation

Research has demonstrated that high calcium diets, as well as components of dairy products, such as branched-chain amino acids (BCAA) and angiotensin converting enzyme inhibitor (ACEi), have been linked to modulation of energy metabolism and obesity risk.  The present study, funded by a grant from the National Dairy Council, used an animal model of diet-induced obesity to identify common pathways related to energy metabolism, inflammation, and oxidative stress in response to milk and milk components, such as BCAA and ACEi.  aP2-agouti mice were used as models for diet-induced obesity in this study because they become overweight/obese only when consuming a high sucrose or high fat diet.  The researchers fed 7-week old aP2-agouti mice an obesity-inducing diet for 6 weeks.  After the 6-week feeding period, the mice were randomized into a control group and 4 treatment groups for another 6-week period.
The diet groups included:
· an ad libitum control group

· a basal diet (containing 70% energy consumed by the ad libitum control group) (i.e. soy protein)

· a basal diet (containing 70% energy consumed by the ad libitum group) modified by replacing all soy protein with no-fat dry milk (NFDM) and native calcium level maintained at 1.2% (i.e. milk)

· a calcium-depleted NFDM protein diet (containing 70% energy consumed by the ad libitum group) with calcium reduced to a level of 0.4% (i.e. calcium-depleted milk)

· a low calcium basal diet (containing 70% energy consumed by the ad libitum group) supplemented with BCAA and ACEi from whey equivalent to that in the NFDM diets (i.e. BCAA and ACEi).

All animals were euthanized after the second 6-week feeding period.  Fat and muscle tissue samples were collected for analysis. This study used a microarray approach to compare the gene expression changes in the different diet groups. 

Results:

· In adipose tissue, the insulin and peroxisome-proliferator activator receptor (PPAR) signaling pathways were affected by the milk, calcium-depleted milk, and the BCAA and ACEi groups.  This resulted in down-regulation, or a decrease, of genes affecting lipogenesis (fat synthesis).

· In muscle tissue, PPAR delta, which is a regulator of genes involved in fatty acid oxidation was up-regulated, or increased, in the milk group.  Additionally, pathways involved in protein synthesis were stimulated in the BCAA and ACEi group.

· Expression of Cyclooxygenase2 (COX2), which is a central mediator of inflammation, was down-regulated in the milk and calcium-depleted milk groups.

The authors conclude, “We have identified several roles for dairy components in modulating expression pattern and pathways involved in energy metabolism and inflammation in adipose (fat) and muscle tissue.  Our results demonstrate calcium-dependent effects as well as calcium-independent effects of BCAAs and ACEis on lipid metabolism, protein synthesis and suppression of inflammation.”  [Bruckbauer A, et al., J Nutrigenetics and Nutrigenomics, 2: 64-77, 2009]

NDC Research Update

life-long milk consumption reduces body fatness, and age related muscle loss and inflammatory stress in mice

Oxidative and inflammatory stress, which contribute to the physiological process of aging, can also lead to tissue damage in multiple organ systems, which in turn contributes to the development of chronic diseases such as obesity, diabetes, and atherosclerosis.  Results from previous studies suggest that dietary calcium and dairy can reduce reactive oxygen species production and inflammation in adipocytes, which may contribute to a reduction of metabolic disorders and prolong lifespan. The present study was designed to evaluate the effects of dietary calcium from both non-dairy and dairy sources on lifespan, inflammation and oxidative stress (life-span biomarkers) in transgenic (susceptible to diet-induced obesity) and wild-type (control) mice. One hundred ninety-seven six- to eight-week-old aP2-agouti transgenic mice and 186 of their littermate controls were randomly divided into three diet groups (control, high calcium and milk).  The control diet contained 0.4% calcium, whereas the calcium-supplemented (calcium carbonate) and the milk group (nonfat dry milk) contained 1.2% calcium.  Four males and 4 females of each diet group and breed were euthanized at 28, 52 and 78 weeks of age to determine biochemical markers in adipose tissue, liver, muscle and blood.   
Results:

· The milk diet significantly reduced body weight gain over the first year and reduced expression of the inflammatory factors, tumor necrosis factor alpha (TNFα) and interleukin-6 (IL-6), in visceral abdominal fat in male, but not female, wild-type and transgenic mice.  

· “The milk diet prevented the increase in fat mass and the loss in muscle mass with age compared to the control group when genotypes and genders were combined.”

· The age-related increase in reactive oxygen species production was significantly attenuated in the calcium group and the milk group in both male and female mice.  

· The expression of enzymes, glutathione peroxidase and superoxide dismutase, critical to the breakdown of harmful oxidation products, were significantly increased in the mice in the milk group.   
· While the age-related increase of oxidative stress was attenuated by the milk diet, there was no overall diet effect on mean and maximal survival in either the wild-type or transgenic mice.  Interestingly, the survival analysis revealed a shorter survival rate of the transgenic mice compared to the wild-type mice in the milk diet group.  In contrast, the milk diet decreased the early mortality in wild-type mice, as demonstrated by a significant increase in 75% survival rate.  
The authors conclude, “Data from the present study demonstrate that life-long feeding of a milk diet attenuates adiposity (body fatness) under eucaloric conditions and protects against age-related muscle loss.  Consistent with previous findings, we show that dietary calcium reduces oxidative and inflammatory stress.  Although these effects did not influence the maximum lifespan, they did suppress early mortality.”  [Bruckbauer A and Zemel MB, Nutrients, 1: 50-70, 2009]
cow’s milk enhances the activity of receptors at the cellular level to regulaTE energy, lipid, and carbohydrate metabolism

Receptors located within the cell nucleus, peroxisome proliferator-activated receptors (PPAR), have been shown to play crucial roles in regulating energy homeostasis including lipid and carbohydrate metabolism, inflammatory responses, and cell proliferation, differentiation, and survival.  In this laboratory study, researchers in Japan investigated the potential for cow’s milk to enhance PPAR activity and thereby potentially ameliorate or prevent diseases such as diabetes, atherosclerosis, and obesity.  Using a reporter gene assay, they tested the ability of cow’s milk to enhance the activity of human PPAR subtypes (PPARα, PPARδ, PPARγ) as well as the human retinoid X receptor (RXR)α. Cow’s milk, skim milk, fresh cream, ice cream, yogurt and vegetable fresh cream were used to culture the cell lines used in this experiment, and results were compared to a control vehicle.  They also tested whether milk or fresh cream influenced gene transcription in 9 human receptors, including the PPAR subtypes, vitamin D, estrogen, thyroid receptors and RXRα. 

Result highlights:

· Milk increased human PPARα and PPARδ activity in a dose-dependent manner with a 3.2-fold  and 11.5-fold increase, respectively, at a concentration of 0.5%.  Milk only slightly affected PPARγ activity.  

· “Ice cream, butter, and yogurt also increased the activities of PPARα and PPARδ, whereas vegetable cream affected activity of PPARδ but not PPARα.”

· “Skim milk enhanced the activity of PPAR to a lesser degree than regular milk.”

· “Milk and fresh cream increased the activity of human RXRα as well as PPARα and PPARδ, whereas neither affected vitamin D3 receptor, estrogen receptors α and β, or thyroid receptors α and β.”

· Results showed that both milk and fresh cream had a direct effect on PPARα and PPARδ, which led to the increased expression of uncoupling protein 2 (UCP2)(energy expenditure gene), and thus its antiobesity activity.  The researchers say, “Our findings that cow’s milk increases the activity of PPARα and PPARδ indicated a novel mechanism behind the antiobesity activity of cow’s milk.”  
Future studies, say the researchers, should further explore the effectiveness of milk in disease models using normal and PPARα, PPARδ, and RXRα knock-out mice.  [Suhara W, et al., J Dairy Science, 92: 4180-4187, 2009]
individual whey proteins influence weight loss and maintenance differently

Whey proteins may contribute to the weight-regulating properties of dairy products, but the active components have not been identified.  Researchers in Finland compared the effects of different whey protein-containing high-calcium diets on weight loss and weight regain in a mouse model of diet-induced obesity.  First they induced obesity in C57BL/6J mice with a high-fat (60% of energy) diet.  They then randomly assigned the mice into four energy-restricted, high-calcium diets containing different whey proteins (18% of energy): 1) α-lactalbumin (ALA), 2) β-lactoglobulin (BLG), 3) lactoferrin (LF), and 4) whey protein isolate (WPI).  After 7 weeks of energy restriction, some of the mice were euthanized to analyze weight and fat loss, while the rest were fed the same diets but allowed to eat as much as they wanted.  Results of the weight loss phase of the study showed that mice on the LF diet lost significantly more weight than mice on the WPI diet.  In addition, say the researchers, “The body fat content in the ALA and the LF groups was significantly lower than in the WPI group.”  All groups regained weight after weight loss, but only the ALA diet significantly reduced fat accumulation (fat cell size was smaller) during weight regain.  

The authors conclude, “ALA was the most beneficial since it accelerated fat loss during weight loss and the amount of visceral fat was reduced after the weight-regain period.”  The differences in body weight were not explained by energy intake or fat excretion, so further studies are needed to identify the molecular mechanism behind the observed effects.  [Pilvi TK, et al., British J Nutr, 102: 337-341, 2009]

a novel whey-derived peptide improves vascular function in healthy adults

The vascular endothelium, a single cell layer lining the blood vessels, substantially impacts vascular health and disease risk by regulating the constriction and dilation of the blood vessels, blood pressure, blood clotting, angiogenesis (growth of new blood vessels), inflammation, and the passage of materials between the circulating blood and the interior components of the vessel wall.  Nitric oxide (NO), derived from the endothelium, is a potent vasodilator that also inhibits blood clotting, the adhesion of inflammatory cells to the vessel wall, and smooth muscle cell proliferation.  Bioactive peptides, derived from the digestion of milk proteins, have been shown to decrease blood pressure and improve endothelial function.  Glanbia Nutritionals developed a proprietary peptide, NOP-47, isolated from a whey protein hydrolysate.  This randomized, placebo-controlled, crossover study in healthy men and women (21-39 years), conducted at the University of Connecticut, tested the effects of 5 gm/day of NOP-47 compared to a placebo on vascular function (as measured by brachial artery flow mediated dilation (FMD) and forearm blood flow).  Subjects participated in two vascular testing days, each of which was preceded by two weeks of supplementation with NOP-47 or placebo, with a 1-2 week washout period in between.  On the testing day, vascular function was measured intermittently for two hours after ingestion of 5 gm of NOP-47 dissolved with artificial sweetener in 300 ml of water or a placebo (artificial sweetener in the same amount of water).  

Results showed that “Two weeks of supplementation had no effect on fasting measures of vascular function, but acute ingestion of NOP-47 significantly increased postprandial FMD at 30, 60, and 90 minutes post-ingestion and reactive hyperemia forearm blood flow measured at 120 minutes post-ingestion.”  The researchers noted a decrease in total nitrates and nitrites (markers for NO) during the 2-hour testing period that was partly inhibited by NOP-47.  They say it is unclear whether better maintenance of NO levels after NOP-47 ingestion contributed to the enhanced vascular responses seen in this study.  The authors conclude, “These findings indicate that supplementation with a novel whey-derived peptide in healthy individuals improves vascular function.”  [Ballard KD, et al., Nutrition Journal, 8: 34, 2009]

NDC Research Update

non-fat dry milk improved bone in rats during growth compared to a calcium supplement
This animal study directly compared nonfat dry milk solids (NFDM) with calcium carbonate (CaCO3) on bone growth and calcium metabolism. The rat model used represents a growing animal from puberty to maturity.  The study design is unique because it allowed assessment of adequate calcium intake through puberty and then decreased calcium after puberty, thus mirroring typical US female children through their adolescent years.  Starting at age four weeks, rats were fed either 0.4% calcium as NFDM or CaCO3 , which is adequate calcium, for 10 weeks.  This amount of NFDM is the equivalent to three cups of milk per day, the amount currently recommended by the Dietary Guidelines for Americans for children and adolescents age nine and above.  The NFDM provided 57.5% of the protein and the remaining protein was provided by casein.  The CaCO​3​ diet contained egg white as the dietary protein source.  After ten weeks of feeding, when the rats were reaching skeletal maturity, some rats from each diet group were euthanized.  The remaining rats in each group either remained on their current diets or were switched to a diet of CaCO3 with 0.2% calcium (calcium inadequacy) for an additional ten weeks.

Results:

Growth

· Rats fed NFDM gained more body weight than CaCO​​​3​ fed rats due to higher whole body bone mineral content, bone mineral density and bone area.

Bone Measures in Growing Rats fed Adequate Calcium as NFDM compared to CaCO​3​

· Femur size was greater in rats fed NFDM.

· Total bone density and calcium content per femur was significantly higher in NFDM fed rats.
· The ultimate load placed on bone before breaking was higher in NFDM fed rats indicating stronger bones.
· For bone microarchitecture measures, in NFDM fed rats, cortical bone had higher bone volume, bone thickness, bone area, and polar moment of inertia at the midshaft of femurs than CaCO​3 fed rats. 

· For cancellous bone, no significant difference was seen between diet groups.

Bone Measures in Mature Rats

· The density of the femurs was greater in rats fed NFDM for twenty weeks compared to rats fed CaCO3.  Also, the density of femurs was greater in rats fed NFDM compared to CaCO​3​ for the ten weeks prior to switching to low calcium diets.   
Calcium balance and Kinetic Modeling

· Bone turnover was higher in NFDM diets than the CaCO​3​​​ diets.
· No difference in Ca retention, excretion or absorption was seen between the diet groups. 

The authors conclude, “Our study suggests that if calcium is provided in the diet as dairy products rather than as supplements throughout the growth period, the benefits to bone is important for bone strength beyond BMD and that some of these benefits persist to maturity.”  “Consuming NFDM during growth,” they add, “conferred protection to bones during maturity if calcium intakes were inadequate, which is a common situation.”  These results provide further support that milk’s nutrients beyond calcium play a role in bone health and are essential during times of rapid growth.  [Weaver CM, et al., J Bone Min Res, 24(8): 1411-1419, 2009]

aha issues statement on sugars and heart health

The American Heart Association published a Scientific Statement, “Dietary Sugars Intake and Cardiovascular Heath” in the September issue of Circulation.  This statement updates AHA’s 2006 diet and lifestyle recommendations that recommend minimizing the intake of beverages and foods with added sugars.  Added sugars are defined as “Sugars and syrups added to foods during processing or preparation and includes sugars and syrups added at the table.”  The statement reviews the available science on the relationship of added sugars intake to factors influencing cardiovascular risk (glucose-insulin response, blood pressure, blood lipids, inflammation, and obesity), as well as to the energy density and nutrient adequacy of the diet.  For the first time the AHA issues recommends a specific upper limit for added sugars intake – limiting added sugars intake to half the discretionary calorie allowance, as explained in the 2005 Dietary Guidelines for Americans.  This translates into an average intake from added sugars of no more than 150 calories/ day for men and no more than 100 calories/day for women.    

Highlights:

· Between 1970 and 2005, the amount of sugars and sweeteners available for consumption increased by 19%, according to the USDA Economic Research Service.

· According to the data from the 2001-2004 National Health and Examination Survey (NHANES), the average intake of added sugars for all persons was 22.2 teaspoons/day; (355 calories); 14-18-year-old children had the highest intakes at 34.34 teaspoons/day (549 calories). 
·  “Soft drinks and other sugar-sweetened beverages are the primary source of added sugars in Americans’ diets”.
· Regular soft drinks contribute 33% of the added sugars intake of Americans.  For comparison, ice cream, sweetened yogurt and flavored milk combined contribute 8.6%.
· “Although trial data are limited, evidence from observational studies indicates that a higher intake of soft drinks is associated with greater energy intake, higher body weight, and lower intake of essential nutrients.”
·  “When sugars are added to otherwise nutrient-rich foods, such as sugar-sweetened dairy products like flavored milk and yogurt and sugar-sweetened cereals, the quality of children’s and adolescents’ diets improves, and in the case of flavored milks, no adverse effects on weight status were found.” 
· National food consumption data indicate, “Reduced intakes of calcium, vitamin A, iron, and zinc were observed with increasing intake of added sugars, particularly at intake levels that exceeded 25% of energy.”  [Johnson RK, et al., Circulation: 120: 1011-1020, 2009]  The full PDF of the statement is available free of charge on the Web site: http://circ.ahajournals.org/cgi/reprint/120/11/1011
plant-based low-dairy diet lacks bone building nutrients and increases markers of bone resorption

This randomized controlled trial investigates whether the Coronary Health Improvement Project (CHIP) intervention, which promotes a plant-based diet with little dairy intake and meat consumption, adversely affects bone-relevant nutrients through 6 weeks and 6 months of follow-up.  This subanalysis of the parent study randomly assigned 119 adult women from the Rockford, Illinois area into an intervention or a control group.  Those in the intervention group were given instruction on the importance of healthy lifestyles, nutrition and physical activity in four 2-hour sessions per week for 4 weeks.  Participants were encouraged to follow preset dietary and exercise goals.  The diet was high in complex carbohydrates (65-70% of calories), emphasizing grains, legumes, vegetables, and fresh fruits, and was low in fat (<20% of calories), animal protein, sugar, and salt, and very low in cholesterol and high in fiber.  

Results:

· After 6 weeks: 

· Participants in the intervention group compared to the control group had significant increases in magnesium intake, daily intake of fruit, vegetables, and grains – but significant decreases in daily servings of dairy foods, and calcium and vitamin D from food.

· Parathyroid hormone (PTH) levels in the intervention group were significantly elevated from baseline and significantly higher than those of the control group.  PTH acts to maintain blood levels of calcium during periods of low calcium intake, partly by signaling the release of calcium from bone.     

· After 6 months:  

· The intervention group had significant increases in daily intake of fruit, vegetables, and grains and significant decreases in daily servings of dairy foods, daily meat consumption, and protein, phosphorous, calcium, total calcium, and vitamin D from food.

· Urinary type I collagen N-telopeptide (NTx) levels were significantly greater in the intervention group compared to the control group.  NTx is a biomarker of bone resorption.

Although CHIP increases the intake of important food items, it also decreases calcium and vitamin D consumption.  Markers of bone metabolism provide evidence of increased bone resorption for women in the intervention group.  [Merrill RM and Aldana SG, J Women’s Health, 18(5): 1-8, 2009]

genetics influences milk requirements in european girls
An adequate calcium intake during growth is the most critical nutritional factor for achieving peak bone mass.  French researchers hypothesized that ethnic-specific variations of the vitamin D receptor gene promoter (VDRp) influences the milk/bone association.  They evaluated bone mineral content (BMC) and bone mineral density (BMD) of the spine, intake of calcium and dairy products, and variations of the VDRp in 117 healthy European peri- and postmenarcheal girls (14.9 years) during a 4-year follow-up to determine whether genetic profiles of the VDR promoter influence the effect of milk/dairy product consumption on bone accrual.  Results showed that there was no association between milk intakes and bone mass accrual in girls with an A/A genotype (30% of the study population).  However, girls with an A/G or G/G genotype had lower spine BMC, BMD, and BMD Z-score when their milk intakes were less than 260 ml (about one cup) per day when compared to genotype-matched girls with higher milk intakes or with girls with the A/A genotype.  The negative impact of having a low milk intake persisted until the girls were 19 years old.  The authors conclude, “These findings suggest that European girls bearing the A/G or G/G VDRp genotype should have higher milk/calcium intakes for optimal vertebral mass accrual during adolescence than girls bearing an A/A genotype.”  They say the A/A genotype is found in about 30% of European and 98% of Asian and SubSaharan African populations.  “VDRp genotype diversity may contribute to the ethnic differences observed in milk requirements for bone health during adolescence.”  [Esterle L, et al., J Bone Min Res, 24(8): 1389-1397, 2009]

Review finds no nutritional difference between organically and conventionally produced crops and products
To date, according to U.K. researchers, there has been no systematic review of the available published literature comparing nutrient content between organically and conventionally produced foodstuffs.  The researchers identified 55 studies of satisfactory quality over the past 50 years, and quantitatively assessed the differences in reported nutrient content between organically and conventionally produced foodstuffs (agricultural produce, livestock products, foods, and drinks).  They conclude, “There is no evidence of a difference in nutrient quality between organically and conventionally produced foodstuffs.”  

Specifically:

· Analysis of crop studies “found no evidence of a difference in 8 of the 11 nutrient categories (vitamin C, phenolic compounds, magnesium, potassium, calcium, zinc, copper, and total soluble solids)”.  

· “Nitrogen contents were significantly higher in conventionally produced crops, and contents of phosphorus and titratable acidity were significantly higher in organically produced crops.” The authors explain that these differences were most likely due to differences in fertilizer use (nitrogen and phosphorus) and ripeness at harvest (titratable acidity) – and unlikely to be of public health relevance.

· Analysis of a limited database of 9 studies of satisfactory quality of livestock products “found no evidence of a difference between production method in either fats or ash.” 

“The analysis presented,” conclude the authors, “suggests that organically and conventionally produced foods are comparable in their nutrient content.”  [Dangour AD, et al., Am J Clin Nutr, 90: 680-685, 2009]

Consumer perceptions of sharp cheddar cheese
This study explored U.S. consumer perception and liking of commercial sharp or aged cheddar cheese profiles.  A trained sensory panel documented the flavor profiles for 29 representative sharp cheddar cheeses; there was wide variability in the sensory characteristics observed.  Then consumers living on the east coast, midwest, and west coast evaluated the flavor profiles of 9 representative cheddar cheeses.  The consumers rated the overall acceptance of each cheese, and their liking of various attributes (i.e., color, sharp cheese flavor, salty taste, and texture).  Consumers also rated their intent to purchase on a 5-point scale.  Based on a cluster analysis, the researchers were able to identify 5 distinct segments of consumers, each with distinct liking profiles for the 9 cheddar cheeses.  For example, consumers in segment 4 liked cheeses with young flavors (cooked and whey) and disliked cheeses with bitter and strong aged flavors.  East and west coast consumers had similar distribution across the segments, whereas west coast distribution was distinct.  A larger proportion of west coast consumers were concentrated in segment 3, characterized by specific likes for cheeses with intense flavors of free fatty acid, brothy, and nutty flavors and salty and sour tastes.  The authors conclude, “A sharp or aged cheddar cheese label means different things to different consumers and liking profiles are not defined by consumer location.”  [Drake SL, et al., Journal of Food Science, 74(6): S276-S285, 2009]

In Brief…

Review recommends the DASH and TLC diets for CVD risk reduction

Researchers at The Pennsylvania State University review the science and discuss the role of specific dietary strategies and selected nutritional supplements for preventing and treating cardiovascular disease (CVD).  The authors say that two dietary patterns, the Dietary Approaches to Stop Hypertension (DASH) diet (recommended by the 2005 Dietary Guidelines for Americans) and the American Heart Association’s Therapeutic Lifestyle Changes (TLC) diet, should be advocated for their effectiveness in improving cardiovascular risk factors, especially hypertension and elevated LDL-cholesterol levels.  In addition, niacin and fish-oil supplements, they say, “are effective in reducing risk for sudden death and overall mortality and improving CVD risk factors, particularly plasma lipids.”  In contrast, they say, B vitamins and antioxidants such as vitamin E and selenium have shown little effect on CVD mortality and morbidity, and antioxidant supplements may even have adverse effects.  [Hill AM, Fleming JA, and Kris-Etherton PM, Curr Opin Cardiol, 24: 433-441, 2009]
Review discusses the role of protein in weight loss and weight maintenance
This paper provides a detailed scientific overview of evidence for the role of dietary protein in weight loss and maintenance by influencing satiety, thermogenesis, energy efficiency, and body composition.  The review shows how sustaining absolute protein intake during calorie restriction (which effectively increases the percentage of calories as protein) and in weight maintenance affects metabolic targets to sustain satiety and energy expenditure, while sparing lean body mass.  The authors also note that a higher protein diet has not been shown to adversely affect calcium balance or bone health in young adults or the elderly.  In fact, during weight loss, studies show that a higher protein diet helps preserve bone mass.  [Westerterp-Plantenga MS, et al., Annu Rev Nutr, 29: 11.1-11.21, 2009]  [Editor’s note:  The above study is one of the many references cited in the September/October issue of the Dairy Council Digest, “The Role of Protein in Satiety and Weight Management”, which is posted on the National Dairy Council website: http://www.nationaldairycouncil.org/NR/rdonlyres/7AA08855-10CD-4EAD-8D2E-619D39CCB301/0/dcd805.pdf]

Increased dairy intake impacts waist circumference but not other metabolic abnormalities
This multicenter (Finland, Sweden, and Norway), 6-month intervention study investigated the effects of an increased intake of dairy products on body composition and factors related to the metabolic syndrome in 121 middle-aged, overweight subjects who habitually consumed < 2 portions of dairy foods per day.  Participants were randomly assigned to include 3-5 portions of dairy foods in their daily diet (milk group) or to consume their usual diet (control group).  For the milk intervention group, intake of milk and yogurt increased above baseline by about 250 gm/day.  Cheese intake increased on average by 20 gm/day among Finnish women and in Norway, but not in Sweden.  No other dietary advice was given to either group.  Results showed no significant differences between the milk and control group for changes in body weight/composition, blood pressure, markers of inflammation, endothelial function, adiponectin, or oxidative stress. However, in participants with a low baseline calcium intake (<700 mg/day), there was a significant reduction in waist circumference and sagittal abdominal diameter.  In addition, there was a significant treatment effect for diastolic, but not systolic blood pressure in those with a calcium intake >700 mg/day.  Although there was some evidence that those in the milk intervention group decreased their intake of other foods to accommodate the increased intake of dairy foods, their average energy intake was non-significantly higher compared to the control group, and their intake of protein, fat, saturated fat, cholesterol, and calcium were significantly higher.  The authors say, “The absence of changes in body weight or body fat during 6 months, despite a tendency (nonsignificant) for a higher energy intake in the milk group, suggests the possibility of some restrictive effect on body fat accumulation of an increased intake of milk products.”  [Wennersberg MH, et al., Am J Clin Nutr, published August 26 ahead of print: 1-9, 2009]

Milk with added CPP-ACP enhances remineralization of tooth enamel
“Calcium and phosphate ions and casein, in particular in casein phosphopeptide-amorphous calcium phosphate complexes (CPP-ACP), are mostly responsible for the anticariogenic properties of dairy products,” say these Australian researchers.  They conducted a double-blind, three-way crossover randomized study to investigate the ability of CPP-ACP, when added to cow’s milk, to remineralize subsurface lesions to tooth enamel.  Ten volunteers drank 100 ml (almost half a cup) of cow’s milk with no added CPP-ACP (control), milk with 0.2% CPP-ACP, or milk with 0.3% CPP-ACP, for 30 seconds once a day for 15 days, while wearing an appliance with attached slabs of tooth enamel containing subsurface lesions.  There was a one-week washout period between treatments, after which participants switched to the next treatment until they had consumed each of the three treatment milks.  Results showed that all three milk samples remineralized the enamel subsurface lesions.  However, the two milk samples containing added CPP-ACP produced significantly greater remineralization than the control milk, with the 0.2% and 0.3% concentration producing an increase in mineral content of 81% and 164%, respectively, when compared to the control milk.  [Walker GD, et al., Australian Dental Journal, 54: 245-249, 2009] 

Milk fermented with selected lactobaccillus cultures exhibits antioxidant, cholesterol-lowering, and anti-infection activity in mice
In this study, three strains of lactic acid bacteria (LAB), Lactobacillus casei, Lactobacillus acidophilus and Lactococcus lactis, and fermented milk made from these strains were studied for their antioxidant and cholesterol assimilation activities, in vitro (test tube experiment) and in vivo (experiment in the body of mice).  In addition, they also studied the effect of the fermented milks on colonic bacterial counts in mice.  Results of the in vitro studies found that all three selected strains exhibited potent ability to scavenge harmful free radicals and to inhibit lipid peroxidation.  “These activities were highest in Lactobacillus casei, followed by Lactobacillus acidophilus and Lactococcus lactis”, the researchers report.  Feeding mice milk fermented with the LAB strains resulted in slightly decreased cholesterol levels, increased colonization of the bacterial strains, and decreased coliform bacteria in the gut and fecal samples.  The authors say, “On the basis of these results it can be suggested that, these selected LAB strains may be used for the proportion of biotherapeutic fermented milk products with potential health beneficial properties.”  [Jain S, Yadav H, and Sinha PR, J Dairy Res, Published online July 29: 1-7, 2009]

Probiotic fermented milk stimulates the gut immune system
Probiotics may modulate immunity by stimulating the non-specific, innate and/or adaptive immune response in the gut.  This study investigates the effect of a fermented milk containing the probiotic bacteria Lactobacillus casei DN114001 on different parameters of the gut immune system involved in all three types of immune response.  For these experiments, mice were fed the probiotic bacteria Lactobacillus casei DN114001 or probiotic fermented milk.  “Results showed that the probiotic bacterium interact with the intestinal cells,” report the authors.  “The fermented milk containing this probiotic bacterium stimulated the intestinal cells as well as the immune cells associated with the gut,” showing that probiotic fermented milk was able to exert its influence at all three levels of the gut immune response.  [Galdeano CM, et al., J Dairy Res, Published online July 29: 1-9, 2009]

Other Publications of Interest

· A moderate serving of high-quality protein maximally stimulates skeletal muscle protein synthesis in young and elderly subjects.  [Symons TB, et al., J Am Diet Assoc, 109: 21582-1586, 2009]  This study comparing changes in muscle protein synthesis and muscle-building efficiency between a single moderate serving (113 gm, 220 kcal, 30 gm protein) and a large serving (340 gm, 660 kcal, 90 gm protein) of 90% lean beef patties in both young and old subjects, found that consuming more than 30 gm of protein did not further enhance muscle protein synthesis.    
· Relation of body fat indexes to vitamin D status and deficiency among obese adolescents.  [Lenders CM, et al., Am J Clin Nutr, 90: 459-467, 2009]  This study of 58 obese adolescents (average 14.9 years) found that obese adolescents with vitamin D deficiency, but without elevated parathyroid hormone levels, have a bone mass within the range of national standards.     
· The origins of lactase persistence in Europe.  [Itan Y, et al., PLOS Computational Biology, 5(8): 1-13, 2009]  Using newly developed statistical approaches, researchers in Germany and the UK used data on the frequency of the genetic variant for lactase persistence (continued production of the lactase enzyme for digesting milk throughout adulthood), and farming arrival dates across Europe to infer that “lactase persistence/dairying co-evolution began around 7,500 years ago between the central Balkans and central Europe, probably among people of the Linearbandkeramik culture.”    
· The relationship of ready-to-eat cereal consumption to nutrient intake, blood lipids, and body mass index of children as they age through adolescence.  [Albertson AM, et al., J Am Diet Assoc, 109: 1557-1565, 2009] This secondary analysis of data on 8-10-year-old children enrolled in the Dietary Intervention Study in Children (DISC) study, found that consumption of ready-to-eat cereal (RTE) was positively association with all measures of nutrients except for calories.  In boys, higher RTE cereal consumption was associated with lower total and low-density lipoprotein cholesterol levels and lower BMI.  
·  Dairy innovations over the past 100 years.  [Tunick MH, J Agric Food Chem, published online August 31, 2009]  This review traces innovations in the dairy industry including pasteurization, homogenization, advances in packaging and transport, the manufacture of dry milk and whey, fortification with vitamins A and D, lactose-reduced milk, low-fat ice cream, cheese manufacture and yogurt technologies. 
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