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Adding orange pomace fiber to orange juice may help regulate blood glucose 
Keeping blood sugar concentrations within the body's healthy range is important
because having chronically high levels can damage blood vessels and increase risk
for heart disease and stroke. Although medications that help regulate blood glucose
are available, most experts agree that more natural approaches, such as changes to
diet and physical activity, are preferable. One dietary component that appears to be
quite effective in this regard is fiber, which is found in myriad fruits, vegetables, and
whole grains. However, different foods contain different types of fiber, and not all
varieties have the same impact on blood glucose. Increasing consumption of
polyphenols, a diverse group of antioxidants found in a wide range of foods and
beverages, such as oranges, red wine, and coffee, may also lower blood glucose.
However, very little is known about whether the effects of fiber and polyphenols
complement each other in this regard. To help answer this question, Dr. Julie
Lovegrove (University of Reading) and colleagues investigated what happens when a
group of 36 men with moderately elevated risk of developing cardiometabolic disease
(such as type 2 diabetes and heart disease) consumed orange beverages with and
without the addition of pomace, the residue remaining after the juice has been
squeezed out of the orange. This study has been published in the June 2016 issue of
The Journal of Nutrition.

To test their hypotheses, the research team tested 4 different beverages: standard
orange juice without pulp, the same juice with added orange pomace, juice made from
blended whole oranges, and a sugar-based orange-flavored control product. The
experimental beverages had similar amounts of sugar, but those with added pomace
or made from whole oranges had higher levels of polyphenols and fiber. Beverages
were consumed as part of a standardized breakfast, and blood samples collected
before breakfast and multiple times for an additional 7 hours during which time a
standardized lunch was served.

Compared to all other treatments, consumption of the pomace-rich juice lowered the
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post-breakfast increase in blood sugar; and compared to the orange juice, the post-
lunch increase. Circulating insulin concentration was also lower with the pomace-
fortified beverage. Compared to the control treatment, the regular orange juice and
whole-orange beverage did not appear to promote these benefits. The researchers
remind us that additional studies will be needed to determine if there are long-term
health benefits of consuming pomace-enriched foods and beverages and whether
these effects are also seen in women and individuals who do not yet have risk factors
for developing type 2 diabetes or cardiovascular disease. 

Reference Dong H, Rendeiro C, Kristek A, Sargent LJ, Saunders C, Harkness L,
Rowland I, Jackson KG, Spencer JPE, Lovegrove JA. Addition of orange pomace to
orange juice attenuates the increases in peak glucose and insulin concentrations after
sequential meal ingestion in men with elevated cardiometabolic risk. Journal of
Nutrition 2016;146:1197-1203.
For More Information To contact the corresponding author, Dr. Julie Lovegrove,
please send an e-mail to j.a.lovegrove@reading.ac.uk.

Snacking influences weight gain in children - but not how you might expect
With global prevalence of childhood obesity at an all-time high, public health experts
continue to scratch their heads to figure out ways to prevent the trend from continuing
or (better yet) reverse it. This challenge is particularly perplexing in regions of the
world where obesity coexists with high rates of undernutrition and nutritional
deficiencies. China is one such location where the double burden of under- and over-
nutrition threatens to predestine today's youth to particularly difficult and varied long-
term health outcomes. Although the reasons for undernutrition (e.g., poor access to
food, poverty) are relatively well understood, researchers are unclear as to the root
causes of obesity, especially as they relate to children. Whereas some studies point
to a decline in physical activity as being fundamental, others do not. Even
understanding the relationship between calorie intake and risk for excessive body
weight is tricky, because dietary patterns (for instance, snacking between meals)
may be as important as total nutrient intake in this regard. Furthermore, to really
understand factors influencing excessive weight gain, researchers need to look at
changes in adiposity in groups of children over time rather than cross-sectional
differences at a single time point. In the first study of its kind, a research team led by
Dr. Barry Popkin (University of North Carolina) investigated associations between
calorie intake, snacking, and body mass index (BMI, an indicator of obesity) in several
groups of Chinese children, many of whom were followed for 7 years. You can read
more about this study and its results in the June 2016 issue of The Journal of
Nutrition.

The researchers set out to accomplish 2 major objectives. First, they wanted to
document changes in typical snacking behavior in Chinese children between 2006
and 2011, and to determine if patterns were different depending on whether a child
lived in typical cities of one of China's 3 megacities (Shanghai, Beijing, and
Chongqing). In addition, they examined whether snacking was related to changes in
BMI, and if so if this relationship depended on a child's baseline body weight. In all of
their analyses, the team statistically adjusted for the child's sex, physical activity level,
and parents' education.

Fruits were the most commonly consumed snack foods during the entire duration of
the study, regardless of where the children lived. However, the percent of children
reporting snack consumption increased substantially from 2006 until 2011, and was
higher in those living in the megacities than those living in other provinces. Whether or
not children snacked was not related to changes in BMI in those who were initially
healthy weight. However, snacking was associated with greater decreases in BMI in
children who were already overweight or obese at the beginning of the study, but was
associated with increases in BMI among children who were underweight at the start of
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the study. The scientists urge additional research to monitor the relationship between
snacking and childhood obesity in China as its population becomes more and more
westernized in terms of dietary choices.

Reference Taillie LS, Wang D, Popkin BM. Snacking is longitudinally associated with
declines in body mass index z scores for overweight children, but increases for
underweight children. Journal of Nutrition 2016;146:1268-1275.
For More Information To contact the corresponding author, Dr. Barry Popkin,
please send an e-mail to popkin@unc.edu. 

Paleo and Mediterranean diet patterns related to lower inflammation and
oxidative stress
The Paleolithic Era (also referred to as the Old Stone Age) is generally believed to
have begun about 2.5 million years and ended 10,000 years ago, about the time when
our ancient ancestors are thought to have begun using rudimentary stone tools to
hunt and work. Some argue that the typical diet pattern consumed by hunter-
gatherers during this period and emphasizing lean meats, fish, fruits, vegetables, nuts,
and seeds (currently called the "paleo diet") represents the "best fit" for human
physiology. More specifically, supporters of the paleo diet argue that foods such as
dairy products, legumes, and grains which weren't regularly consumed as part of the
human diet until the advent of agriculture, are a mismatch to what our bodies really
need; and that their consumption at least in part explains today's most common
causes of death such as cardiovascular disease, cancer, and type 2 diabetes - all of
which are related to increased chronic inflammation and oxidative stress. However,
very little rigorous scientific effort has been made to study the relationship between
consumption of the paleo diet and overall health. In one of the first studies to do so, a
research team led by Dr. Roberd Bostick (Emory University) investigated whether
following two of today's most popular dietary patterns, the paleo diet and the
Mediterranean diet (which is similar to the paleo diet except it also includes dairy,
grains, and moderate alcohol) is related to inflammation and oxidative stress. Their
results are published in the June 2016 issue of The Journal of Nutrition.

To investigate the relationships of interest, Bostick and colleagues studied 646 adults
(30-74 years of age) who agreed to complete a food-frequency questionnaire that
included 85 questions characterizing typical food intake during the previous year.
These records were then scored from 1 to 5 in such a way that their similarity to paleo
and Mediterranean diets could be quantified. Blood samples were collected and
analyzed for C-reactive protein (CRP), an indicator of chronic inflammation, and F2-
isoprostanes which reflect oxidative stress.

Data indicated that people consuming food patterns most similar to either the paleo or
Mediterranean diet had lower circulating CRP and F2-isoprostanes than those whose
food choices were the least similar to these types of diets. The researchers
concluded that their findings "suggest that diets that are more Paleolithic- or
Mediterranean-like may be associated with lower levels of systemic inflammation and
oxidative stress in humans." Whether these findings can be replicated in other
populations, and if these associations are causative in nature will require additional
research.

Reference Whalen KA, McCullough ML, Flanders WD, Hartman TJ, Judd S, Bostick
RM. Paleolithic and Mediterranean diet pattern scores are inversely associated with
biomarkers of inflammation and oxidative balance in adults. Journal of
Nutrition 2016;146:1217-1226.
For More Information To contact the corresponding author, Dr. Roberd Bostick,
please send an e-mail to rmbosti@emory.edu.
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New estimates of zinc absorption from US diets suggest the need to reconsider
current recommended intake levels

Muscle loss may be reduced by dietary genistein

Iron supplementation during pregnancy in iron-deficient Tanzanian women improves
iron biomarkers and perinatal infant survival

New estimates of zinc absorption from US diets suggest the need to
reconsider current recommended intake levels
Zinc is an essential mineral required for normal growth and development because it is
a component of many proteins in addition to being critical for the function of nearly 200
enzymes. Meeting the requirements for this mineral is dependent not only on the
levels of zinc found in the diet, but also other factors that can interfere with its
absorption. Potential interfering factors include protein, calcium and phytate. Current
recommended intake levels are based on absorption rates for zinc that were
developed from studies where the dietary phytate contents were low. Therefore, it is
possible that current estimates for zinc absorption are too high, and thus the
recommended intake values underestimate the amount of zinc that must be present in
the diet to meet our metabolic demands. The work reported by Armah in the June
issue of The Journal of Nutrition, addresses this concern by providing updated
estimates of phytate intake and estimated zinc absorption using two published
prediction models.

Nationally representative nutrient intake data derived from the NHANES (2009-2010)
survey was used to perform the analyses, but this database does not include phytate
intake. Therefore, Armah used phytate content of foods reported from the What We
Eat in America survey and the International Zinc Nutrition Consultative Group. Two
prediction models of zinc absorption were used to derive the new estimates reported
in this paper. The resulting values were compared to the current recommended intake
levels for different groups of the population based on sex and age.  Individuals that
were pregnant, lactating or less than 1 year of age were excluded, leaving a sample
size of 9226.

Median estimates of phytate intake were between 423 mg/d for children (1-8 years of
age) and 726 mg/d in men (19-50 years of age).  Median estimates of zinc intake for
the same groups were 8 mg/d and 13.0 mg/d, respectively.  Estimates of zinc
absorption produced using the two prediction models were least for men, and
averaged 28% for men and 32% for women (19-50 years of age).  Current
recommended intake values for zinc use absorption rates of 41, 48, and 40% for men,
women, and adolescents.  Based on the new absorption estimates reported in this
paper, the amount of zinc required would need to be increased by 50% in order to
consume sufficient zinc to meet our metabolic requirements.  Considering the critical
roles that zinc plays in multiple essential functions, such as protein digestion, DNA
replication, blood pressure regulation, and immune function, the zinc absorption
estimates reported in this paper suggest it is necessary to reconsider the impact of
phytate consumption on zinc absorption, and thus, derive new intake
recommendations.

Reference Armah SM. Fractional zinc absorption for men, women, and adolescents is
overestimated in the current Dietary Reference Intakes. Journal of Nutrition
2016;146:1276-1280.
For More Information To contact the corresponding author, Paula Chandler-Laney,
please send an email to pchandle@uab.edu.

Muscle loss may be reduced by dietary genistein
Skeletal muscle loss (atrophy) occurs during aging and in those individuals who are
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not ambulatory because of trauma or disease. Loss of muscle is the net result of
reduced muscle protein synthesis and enhanced muscle protein degradation.
Estrogen or hormone replacement therapies have been shown to reduce muscle loss
in post-menopausal women, demonstrating that muscle loss can be counteracted by
interventions that involve signaling through the estrogen receptor. Genistein, a
flavonoid present in soybeans, is known to bind to the estrogen receptor. Therefore,
consumption of dietary genistein may promote retention of muscle mass during aging
or in non-ambulatory individuals. In the June issue The Journal of Nutrition, Aoyama
and colleagues report the results of experiments designed to explore the potential for
genistein to mitigate muscle loss.
 
Laboratory animal models were used to determine the impacts of disuse and of
dietary genistein on muscle atrophy in three leg muscles (soleus, gastrocnemius and
tibialis anterior muscles). In one experiment, rats were provided a control diet or a diet
containing genistein. In a second experiment, mice were provided with a control diet or
a genistein-containing diet, and then treated with a compound that stimulates estrogen
receptor signaling. In a third experiment, mice were injected with a vehicle,
compounds that stimulate or inhibit signaling through the estrogen receptor, or
genistein. For each experiment, muscle mass, gene expression, and protein levels of
key regulators of protein degradation were determined in the isolated muscles.
 
Atrophy of the soleus muscle occurred in all three experiments, but this effect was
reduced by genistein. Genistein had no effect on muscle loss in the gastrocnemius or
tibialis anterior muscles. Expression of the estrogen receptor and of a factor
regulating expression of genes involved in protein degradation (FOXO1) was
increased in the soleus muscle when atrophy occurred. Genistein diminished the
increase in FOXO1 without affecting the level of estrogen receptor protein in the
muscle. Results from the experiments using estrogen receptor stimulants and
inhibitors suggest that the impacts of genistein on muscle are mediated through the
estrogen receptor. Together, these data suggest that genistein may protect against
loss of certain muscles resulting from disuse because of its ability to bind to the
estrogen receptor and thereby reduce protein degradation.

Reference Aoyama S, Jia H, Nakazawa K, Yamamura J, Saito K, Kato H. Dietary
genistein prevents denervation-induced muscle atrophy in male rodents via effects on
estrogen receptor-x. Journal of Nutrition 2016;146:1147-1154.
For More Information To contact the corresponding author, Hisanori Kato, please
send an email to akatoq@mail.ecc.u-tokyo.ac.jp. 

Iron supplementation during pregnancy in iron-deficient Tanzanian women
improves iron biomarkers and perinatal infant survival
Globally, iron deficiency remains the most prevalent micronutrient deficiency. It leads
to anemia, which negatively impacts metabolism, pregnancy, and infant survival and
growth. In areas where infectious diseases such as malaria are problematic, iron
deficiencies are worsened by red blood cells being lysed and by inflammation that
impairs iron absorption. Unfortunately, these conditions contribute to elevated rates of
infant mortality, low birth weight and preterm births. Some biomarkers used to
evaluate iron deficiency are negatively impacted by inflammation, making their use
challenging in an area where infections are so prevalent. Currently there is little
understanding of how individuals respond to iron supplementation in settings where
malaria is endemic or even which biomarkers are most effective in accurately
representing iron status. These problems were addressed in a study reported in the
June issue of The Journal of Nutrition by Abioye and colleagues.

This study used 600 pregnant women identified in clinics in Tanzania who were iron-
deficient as identified by low serum ferritin. All subjects were 18-45 years of age, HIV
negative, in their first or second pregnancies and entered the study before the 28th



week of pregnancy. Subjects received supplements containing 60 mg Fe and 0.25 mg
folate, and were instructed to take them daily from enrollment through delivery (an
average of 4.7 months).  All subjects also received routine malaria treatments, and
were monitored monthly until 6 weeks after their child was delivered. Blood samples at
enrollment and at delivery were used to monitor iron status and inflammatory markers.

Over 92% of the participants were iron deficient and had mild to moderate anemia at
enrollment. Supplementation resulted in significant increases in hemoglobin, serum
ferritin and serum hepcidin. Those individuals presenting with the lowest iron status at
enrollment demonstrated the greatest improvement in iron status at delivery. A 10-g/L
increase in hemoglobin decreased the risk of perinatal mortality by 24% and the risk
of early infant death by 23%. The authors suggest that because iron supplementation
is relatively inexpensive and safe in iron-deficient and pregnant women, that universal
supplementation would eliminate the need for testing. This recommendation would be
especially true in areas such as those where malaria or other infectious diseases are
endemic, since biomarkers of iron status are influenced by inflammation.  
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