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March 2013 Media Alert: The  Journal of Nutrition  

The following articles are being published in the March 2013 issue of The
Journal of Nutrition, a publication of the American Society for Nutrition.
Summaries of the selected articles appear below; the full text of each article
is available by clicking on the links listed. Manuscripts published in The
Journal of Nutrition are embargoed until the article appears online either as
in press (Articles in Press) or as a final version. The embargoes for the
following articles have expired.
 
Rigorous scientific study provides evidence that complex
carbohydrates may reduce risk for metabolic syndrome via
altering gut microbes
 
Muscle growth stimulated by complete protein source not
enhanced by simultaneous consumption of sugar or nonessential
amino acids
 
Large-scale meta-analysis supports previous findings that higher
magnesium consumption is related to lower circulating glucose
and insulin
 
Rigorous scientific study provides evidence that complex
carbohydrates may reduce risk for metabolic syndrome via
altering gut microbes
The term "metabolic syndrome" refers to a group of health conditions (high
blood sugar, hypertension and abdominal obesity) that tend to occur together
and increase the likelihood of cardiovascular disease, type 2 diabetes, and
some forms of cancers. Although scientists do not understand all of the
biological mechanisms causing metabolic syndrome, they do know a person's
odds of developing it are increased if he or she is obese, lives a stressful
lifestyle, or eats a diet high in fats and sugars and low in vitamins and
minerals. No simple treatment exists, with weight reduction, moderate-
intensity exercise, and smoking cessation often being the first lines of
defense. Recently, however, scientists have discovered that altering which
bacteria reside in our gastrointestinal tracts might modulate factors related
to metabolic syndrome. This is because these bacteria not only influence how
much energy we extract from the foods we eat, but they also produce
substances that can influence our immune system and stress response. A
recent study conducted by a research team led by Dr. Jelena Vulevic
(University of Reading, UK) and published in the March 2013 issue of The
Journal of Nutrition indeed suggests that consuming certain oligosaccharides
(a form of "prebiotic" dietary fiber used by our gastrointestinal microbes)
might be beneficial in this regard.
 
This research was conducted as a double-blind, randomized, placebo-
controlled, crossover study: the "gold standard" in nutrition science. A total

of 45 overweight adults (body mass index > 25 kg/m2) with at least 3 risk
factors for metabolic syndrome were studied for 28 weeks. During the first 12
weeks, volunteers were randomly assigned to consume either 5½ grams of
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an inactive placebo (maltodextrin) daily or the same amount an
oligosaccharide mixture comprised mainly of galactose subunits (the sugar
found mainly in milk). After a 4-week "washout period" during which no
products were used, each subject consumed the product not consumed
during the first intervention period for an additional 12 weeks. Blood and
feces were collected before, during, and after the study period as were
measures of body weight and dimensions.
 
As expected, oligosaccharide consumption altered fecal microbial
communities such that relative amounts of bifodobacteria, thought to be
beneficial, were increased. Chronic inflammation, circulating insulin, and
serum cholesterol, were also reduced. The immune system also showed
evidence of benefit in response to oligosaccharide consumption. The authors
concluded that, at least in overweight adults, consumption of these galactose-
rich oligosaccharides may reduce risk for metabolic syndrome and its related
complications.
 
Reference Vulevic J, Juric A, Tzortzis G, Gibson GR. A mixture of trans-
galactooligosaccharides reduces markers of metabolic syndrome and
modulates the fecal microbiota and immune function of overweight adults.
Journal of Nutrition 143:324-331, 2013.
For More Information To contact the corresponding author, Dr. Jelena
Vulevic, please send an e-mail to jvulevic@yahoo.com.
 
Muscle growth stimulated by complete proteins not enhanced by
simultaneous consumption of sugar or nonessential amino acids
Experts estimate that between 40 and 50% of a healthy adult's body is
comprised of protein which makes up the bulk of the muscles, connective
tissue, and organs that keep us functioning and active. However, the body's
protein represents a dynamic commodity, being continuously synthesized
and broken down - a process scientists call protein turnover. When more
protein is made than degraded, a state referred to as "positive protein
balance," the result is muscle growth. Conversely, "negative protein balance"
occurs during periods of muscle loss such as during illness and old age.
Many factors, such as physical activity and certain dietary patterns, can
influence in which direction the protein balance tips. For example, consuming
greater amounts of essential amino acids (the building blocks of protein we
need from the diet) can lead to positive protein balance by increasing protein
synthetic pathways. Carbohydrate intake may also tip protein balance in the
positive direction, but this effect is orchestrated by decreased muscle
breakdown. However, little is known about the possible interactive effects of
essential amino acids, nonessential amino acids, and carbohydrates on the
balance between protein synthesis and breakdown. In a paper published in
the March 2013 issue of The Journal of Nutrition, a research team led by Dr.
Blake Rasmussen at the University of Texas Medical Branch (Galveston)
reports its findings that overall muscle growth stimulated by essential amino
acids is not enhanced by increased consumption of either nonessential amino
acids or sucrose (table sugar).
 
This study was designed as a randomized dietary intervention trial involving
21 young, relatively sedentary men and women (~30 years of age). Subjects
were randomized to consume a beverage containing (1) a 10-gram mixture of
8 essential amino acids (the amount of protein in 2 servings of Cheddar
cheese), (2) the same mixture plus 30 grams sucrose (2½ tablespoons of
sugar), or (3) the same mixture plus 30 grams alanine (a nonessential amino
acid). Small muscle biopsies and blood samples were obtained from each
subject beginning ~3 hours prior to ingesting the study beverage; samples
were repeatedly taken for an additional 3 hours. Subjects were also infused
with minute quantities of stably-labeled (nonradioactive) amino acids,
allowing the investigators to measure rates of muscle synthesis and
degradation.
 
As expected, consumption of all beverages increased muscle protein
synthesis. However, overall muscle accretion (the difference between
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synthesis and breakdown) was not influenced by which type of beverage was
consumed. The researchers concluded that there is likely no benefit of
consuming additional calories (either in the form of carbohydrates or
protein) along with essential amino acids when it comes to building muscle.
Further studies will be needed to determine if this holds true during exercise.
 
Reference Glynn EL, Fry CS, Timmerman KL, Drummond MJ, Volpi E,
Rasmussen BB. Addition of carbohydrate or alanine to an essential amino
acid mixture does not enhance human skeletal muscle protein anabolism.
Journal of Nutrition 143:307-314, 2013.
For More Information To contact the corresponding author, Dr. Blake
Rasmussen, please send an e-mail to blrasmus@utmb.edu.
 
Large-scale meta-analysis supports previous findings that higher
magnesium consumption is related to lower circulating glucose
and insulin
Magnesium is a dietary essential mineral found in a wide array of foods such
as nuts, certain kinds of fish, leafy greens, legumes, and chocolate. Important
for building bones and stabilizing enzymes, magnesium is critical for skeletal
strength, energy metabolism, nerve and muscle function, heart health, and
protein synthesis. Recent studies also point to a role in regulating blood
sugar and reducing risk for type 2 diabetes. Relatively little is known about
the biological mechanism driving this relationship, however, and it is
possible that it may be modulated by genetics. In other words, having certain
genetic variations may make a person more or less sensitive to an effect of
dietary magnesium on glucose regulation. This is important because, if
confirmed, health practitioners might be able to personalize dietary
magnesium recommendations based on a person's genetic make-up. In a
study published in the March 2013 issue of The Journal of Nutrition, an
international consortium of researchers report the results of an exceptionally
large study suggesting that dietary magnesium's impact on blood sugar
homeostasis may, in fact, act independently of a person's genetic risk for
related traits.
 
This investigation was conducted as a "meta-analysis," using combined data
from 15 population studies together totaling >52,000 participants of
European descent with no history of diabetes. In each of these studies,
dietary magnesium intake was assessed using either a food-frequency
questionnaire, diet recall, food record, or a combination of methods. Only
information concerning foods and beverages (not supplements) was
considered. Information on fasting plasma glucose and insulin
concentrations and genetic predisposition, especially that related to blood
sugar regulation or magnesium utilization, was also drawn from these
studies. The researchers then used complex statistical models to investigate
the independent and interactive associations among magnesium
consumption, genetics, blood glucose, and insulin.
 
Consistent with previous reports, magnesium intake was found to be
inversely associated with fasting blood glucose and insulin concentrations. In
other words, people who consumed the most magnesium tended to have the
lowest glucose and insulin in their blood. However, the overall associations
were quite small, and their clinical importance is unclear. More importantly,
there were very few instances in which a person's genetic make-up influenced
this relationship. Although the authors concluded that their results did not
support an interactive effect of genetics and magnesium consumption on
glucose homeostasis, they pointed out that they did not examine
magnesium's interactions with all of our genes. Thus, they urge future studies
to deepen our understanding of the way magnesium acts to reduce risk of
impaired glucose regulation and diabetes.
 
Reference Hruby A, Ngwa JS, Renström F, Wojczynski MK, et al. Higher
magnesium intake is associated with lower fasting glucose and insulin, with
no evidence of interaction with select genetic loci, in a meta-analysis of 15
CHARGE Consortium studies. Journal of Nutrition 143:345-353, 2013.
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For More Information To contact the corresponding author, Dr. Nicola
McKeown, please send an e-mail to Nicola.McKeown@tufts.edu.
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