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For all three feature articles appearing
in this issue, the Academy of Nutrition
and Dietetics, an accredited Provider
with the Commission on Dietetic Regis-
tration (CDR), has approved a total of 2
continuing professional education
units (CPEUs), level 1. To apply for free
CPE credit, go to
www.scandpg.org/nutrition-
info/pulse-newsletters/ and click
Take The Quiz Now. Upon successful
completion of the quiz, a Certificate of
Completion will appear in your My Pro-
file (under the heading, My History). The
certificate may be downloaded or
printed for your records.

Learning Objectives
After you have read this article, you will
be able to:

■ Explain the potential mechanisms
and most probable mediators in-
volved in the cardiotoxic effects of
doxorubicin.
■ Discuss how aerobic exercise
might protect against the cardiotoxi-
city of doxorubicin, and explain the
limitations of these findings.
■ Describe the caveats regarding in-
gestion of antioxidants in patient re-
ceiving doxorubicin, and identify the
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Anthracycline Chemotherapy-Associated
Cardiotoxicity: Lifestyle Interventions to 
Reduce Cardiovascular Disease Risk
by David A. Hutton

phytochemicals that appear to be
safe in these patients. 

Cancer remains the second highest
cause of morbidity and mortality in
the developed world.1 Current esti-
mates project that in 2019 alone,
there will be approximately 1.7 mil-
lion new diagnoses of cancer and
some 600,000 cancer-related deaths,
equating to about $80 billion in di-
rect medical costs.1 Of these individ-
ual cancer cases, approximately
650,000 people undergo chemother-
apy treatment annually.2 While these
treatments are effective at treating
cancer, they come with severe car-
diotoxic effects.3 As a result, cardio-
vascular disease (CVD) is the leading
cause of latermorbidity and mortality
among chemotherapy-treated cancer
survivors.4

Of particular concern are the anthra-
cyclines—first-line chemotherapy
agents for several childhood cancers
including leukemia, lymphomas, and
other solid malignancies—because
of their strong toxic effects on the CV
system.5,6 Doxorubicin (DOXO) is the
most highly used anthracycline,7 and
its use markedly increases the risk of
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quinone moiety in the chemical
structure of DOXO allows it to partici-
pate in reductive and oxidative bio-
transformations, generating highly
reactive chemical species.19 This can
ultimately lead to the production of
ROS, such as superoxide anion and
hydrogen peroxide.20,21 As alluded to
above, this rise in superoxide can be
detrimental to the vasculature, as an
excess of superoxide can decrease
NO bioavailability and subsequently
impair vascular endothelial function,
a key antecedent to CV-related mor-
bidity and mortality.12,13 In previous
studies, it has also been observed
that DOXO has a dose-dependent ef-
fect, whereby the cardiotoxic effects
of DOXO were more pronounced
with each increasing dose of DOXO.22

When considering this observation, it
may be the case that greater concen-
trations of superoxide are also pro-
duced with each increasing dose of
DOXO. To attenuate this cardiotoxic-
ity, it is of utmost importance to im-
plement interventions to combat this
oxidative insult. 

Aerobic Exercise: A Robust
Stimulus to Increase NO
Bioavailability

As it stands, there are multiple candi-
dates for pharmacologic interven-
tions to prevent this cardiotoxicity.22

However, these interventions often
come with undesirable side effects.
For example, the drug dexrazoxane
can reduce oxygen free radical pro-
duction when administered with an-
thracyclines, but it may also cause
decreased tumor response rates, in-
creased myelosuppression (i.e., de-
crease in bone marrow activity), and
an increased incidence of delayed
hematologic malignancies.23 This
alone may deter chemotherapy pa-
tients from seeking pharmacologic
forms of treatment. Safer and more
acceptable interventions appear to
be those that involve lifestyle
changes, such as exercise and diet.
Adopting aerobic exercise as a
lifestyle modification has a multitude
of well-documented health bene-
fits.24 Specifically, for endothelial
function, aerobic exercise is known to
attenuate superoxide-derived en-
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future CVD.8 As a result, many 
patients treated with DOXO and
other anthracycline-based therapies
during childhood survive their can-
cers only to develop serious CV mor-
bidity in middle-age and die
prematurely of CVD. Therefore, from a
public health perspective, identifying
therapies for preventing or reversing
chemotherapy-associated cardiovas-
cular toxicity, in particular CVD mor-
bidity and mortality associated with
DOXO, is an urgent public health ob-
jective and biomedical research pri-
ority. 

DOXO-Related Arterial 
Dysfunction

The great majority of CVD-related
deaths from treatment with DOXO
and other anthracyclines are from
clinical atherosclerotic diseases (i.e.,
coronary artery disease, occlusive
stroke [carotid artery atherosclerosis],
peripheral artery disease).9 The major
antecedent of these atherosclerotic
diseases is arterial endothelial dys-
function, most commonly measured
as impaired endothelium-dependent
dilation (EDD).10,11 Endothelial dys-
function (impaired EDD) is, in turn,
typically mediated by reduced
bioavailability of the endothelium-
derived dilator molecule nitric-oxide
(NO).12,13 Reduced NO bioavailability
is primarily attributable to excessive
production of superoxide, a major re-
active oxygen species that readily re-
acts with NO.14 Although the exact
mechanisms involved in DOXO-in-
duced cardiotoxicity have yet to be
elucidated, oxidative stress, mito-
chondrial dysfunction, and apoptosis
are assumed to be the most plausible
mediators.15-17

The mechanisms by which DOXO ex-
erts this cardiotoxic effect appear to
be the same reasons it is anti-onco-
genic. These mechanisms include
suppression of protein synthesis, in-
duction of reactive oxygen species
(ROS) generation, DNA damage, and
disruption of membrane bilayer
structure, ultimately arresting cell
growth.18 Oxidative stress, in particu-
lar, has been implicated as a primary
driver of this dysfunction. The
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dothelial dysfunction by preserving
NO bioavailability.25 This increase in
NO bioavailability may offset the rise
in superoxide, essentially keeping the
net amount of NO available for use
by the endothelium positive and ulti-
mately preventing impaired EDD. 

Unfortunately, a caveat regarding
most of these findings is that they
were based on relatively healthy indi-
viduals; most participants in the stud-
ies were not currently receiving
chemotherapy, nor were they post-
chemotherapy patients. However, this
does not preclude cancer patients
from obtaining some benefits from
aerobic exercise. Some studies sug-
gest that exercise can be imple-
mented during treatment, possibly
increasing the efficiency of
chemotherapy delivery by increasing
the perfusion of tumors.26 Taken to-
gether, it appears the decision to im-
plement an exercise program is
situational—many factors about a
patient’s health status must be ac-

counted for before any recommenda-
tions can be made.

Cardioprotective 
Phytochemicals

For those patients who are still too
weak to exercise, altering their diets
may be a safe and effective way to
mitigate this rise in superoxide and
decrease the risk of developing
CVD.27 Plant-based diets appear to be
the most promising, exerting cardio-
protective effects through different
forms of phytochemicals.28 Among
those phytochemicals, phenolic com-
pounds (i.e., polyphenols) are of
greatest abundance.29 These com-
pounds often possess multifunc-
tional properties, mainly attributed to
their free radical scavenging proper-
ties as well as their regulatory effects
on cell signaling pathways and gene
expression.30 Due to the versatility of
these compounds, their use has been
reported to be associated with im-
provement of several pathophysio-

logic states such as inflammation, he-
patotoxicity, allergies, and tumorigen-
esis.30 The most widely distributed
subgroup of polyphenols are
flavonoids, which have shown effi-
cacy against different diseases, such
as type 2 diabetes, cancers, and
CVD.29 Flavonoids are found in many
different kinds of foods, such as ap-
ples, broccoli, virgin olive oil, red
grapes, curcumin, black tea, and
many citrus fruits.28

These phytochemicals appear prom-
ising for chemotherapy patients;
however, research suggests that cer-
tain times are better than others to
adopt an antioxidant-rich diet.31 For
example, in a study by Jung et al,
which involved more than 1,900
postmenopausal women undergoing
chemotherapy, concurrent antioxi-
dant use with chemotherapy or radi-
ation therapy was associated with
increased risk of total mortality and
worsened recurrence-free survival.31

Other studies also warn against the

Unbelievable!

by Mark Kern, PhD, RD, Editor-in-Chief

I recently received an email from a colleague that had this simple but powerful word as its subject line, and I immediately felt
like it was an appropriate title for my letter for this issue of PULSE. It’s not that the articles provided by our authors describe
data that are truly unbelievable, but more related to the breadth and depth of topics that each of our issues provide. 

Please note that as with a recent PULSE issue in the past, the entirety of our three feature articles will serve as 2 potential free
CPE units for those of you so inclined to take advantage of one of the best deals in dietetics. On our cover, you’ll find an excel-
lently written article regarding the potential health implications of an important treatment (anthracycline) used for many can-
cer patients. In it, David Hutton focuses on the negative consequences that this therapy has for heart health and provides
possible ways that dietetics professionals could help to mitigate those effects. Next, Ranier Castillo describes the potential in-
dependent and interactive effects of creatine and resistance training on cognition in older individuals who may benefit from
both to keep their brains functioning well. Lastly, we’ve provided a spicy little article by Courtney Chramowicz, Saira Talwar, MS
and Susan Kundrat, MS, RDN, CSSD on the potential health promoting properties of turmeric, ginger, fenugreek, and cinnamon
that should be a tasty read. 

I know I always say this, but you really should also be sure to take a look at all of the other information in the issue, because our
editors have done an unbelievable job of bringing you all the information we’ve provided. And as I close, I want to say that it
seems to me as I look across the landscape of the Academy’s DPGs, SCAN members are unbelievably hard to define and pi-
geonhole, which is one of the reasons I gravitated to SCAN in the first place and probably a reason that many of our readers
did as well, so please enjoy this issue!

FromThe Editor
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limitation for many of these com-
pounds is that they must undergo ex-
tensive biotransformations, which
can generate less bioactive metabo-
lites.42,43 This is an important factor
when determining clinical efficacy28;
a less effective dose could mean less
mitigation of excess superoxide. One
option to circumvent this metabolic
limitation is to use novel drug deliv-
ery systems for improving the bioac-
tivity of phenolic compounds.44

These delivery systems use a smaller
dose of polyphenols to exert the de-
sired effect, potentially reducing the
cost of administering the com-
pounds.44 Given the already heavy fi-

nancial and personal burden of
treating cancer,1 providing effective,
yet low-cost, interventions to reduce
middle- and late-life, DOXO-induced
cardiotoxicity is a top biomedical re-
search priority.

David A. Hutton, BA, is a graduate stu-
dent in the Department of Integrative
Physiology at the University of Col-
orado, Boulder. His graduate studies
are focused on dietary flavonoids and
antioxidant therapies in regulating
age- and anthracycline-related arterial
dysfunction.
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muscle decline starting as early as
their thirties.9 However, strength
training exercises promote the main-
tenance of sympathetic nervous sys-
tem (SNS) and the hypothalamus-
pituitary-adrenal (HPA) axis activity.6

This occurs, in part, through the acti-
vation of the SNS and subsequent re-
lease of adrenaline, noradrenaline,
and cortisol.6

Adrenaline and noradrenaline are
catecholamines, secreted by the ad-
renal medulla, that indirectly influ-
ence the brain’s memory by binding
to receptors within the brain.10 When
exposed to stress, cortisol is secreted
and can then pass through the blood
brain barrier (BBB) and directly influ-
ence cognition.11 Results from prior
investigations demonstrate how
stress-related hormones exert posi-
tive effects on memory.10 However,
chronic secretion of these hormones
may exert negative health outcomes,
such as hypertension.11

Insulin-like growth factor 1 (IGF-1), a
hormone secreted from the liver, is
also secreted with RT and may im-
prove cognition 12 This hormone
crosses the BBB, interacting with the
brain and promoting numerous func-
tions such as neural proliferation.12-14

Short-term and long-term resistance
training regimens are associated with
increased serum levels of IGF-1, while
decreased levels of IGF-1 are corre-
lated with decreased levels of cogni-
tion.12, 15 Trejo et al14 found that
increased circulating IGF-1 increases
development of hippocampal neu-
rons, an area of the brain known for
memory and spatial function.10, 14

However, conflicting research show
that increased neurons in the hip-
pocampus show no significance in
learning.16, 17 Therefore, future studies
are needed to further evaluate the ef-
fect of IGF-1 on cognition.

ing the susceptibility of dementia, are
emerging as methods to support
healthy aging. Early intervention is
particularly important among those
who carry a genetic risk factor, the e4
allele of the apolipoprotein E gene, or
APOE4.5

While a high emphasis is placed in
adopting a healthy diet and lifestyle,
there is a need for more specific rec-
ommendations regarding resistance
training (RT) and supplements that
may benefit aging adults. Recent at-
tention has focused on creatine sup-
plementation, in addition to
optimizing intake of essential nutri-
ents through a balanced diet. A few
studies provide preliminary support
and potential mechanisms describing
how RT and creatine may affect cog-
nition. This review will summarize the
findings of those studies and explain
how these two interventions may
benefit the aging brain.

Resistance Training 

Exercise interventions, primarily aero-
bic exercise, demonstrate an effect of
delaying or reversing neurodegener-
ative decline.6 Some investigations
also suggest a relationship between
strength and cognition. 6 For exam-
ple, handgrip strength, an indicator
for muscular strength, has shown to
be positively correlated with cogni-
tive performance.7,8

Resistance Training and Cognition:
Proposed Mechanisms
Possible mechanisms describing the
relationships between muscular
strength and cognition highlight
neural and vascular connections be-
tween the brain and muscle that ex-
hibit a significant decline of muscle
mass and strength as individuals
age.9 Adults who do not actively work
their muscles begin experiencing

For all three feature articles appearing
in this issue, the Academy of Nutrition
and Dietetics, an accredited Provider
with the Commission on Dietetic Regis-
tration (CDR), has approved a total of 2
continuing professional education
units (CPEUs), level 1. To apply for free
CPE credit, go to
www.scandpg.org/nutrition-
info/pulse-newsletters/ and click
Take The Quiz Now. Upon successful
completion of the quiz, a Certificate of
Completion will appear in your My Pro-
file (under the heading, My History). The
certificate may be downloaded or
printed for your records.

Learning Objectives
After you have read this article, you will
be able to:
■ Discuss possible mechanisms link-
ing muscular strength to cognition
function.
■ Describe emerging data regarding
the potential beneficial effects of re-
sistance training and blood-flow re-
striction on cognition function.
■ Discuss varying research findings
regarding the effects of creatine in-
take on cognition.

In the 21st century approximately
131,500,000 people—primarily older
adults—are expected to exhibit some
degree of cognitive loss, which can
range from mild cognitive impair-
ment (MCI) to dementia.1 Interven-
tions among individuals with MCI, a
precursor for dementia, show greater
success in improving patient out-
comes compared with initiating in-
terventions at later stages of
cognitive loss.2

Currently, there are no pharmaceuti-
cal treatments for cognitive impair-
ment;3, 4 however, holistic approaches,
with the goal of preventing or delay-

CPE article

Effects of Creatine and Resistance Training on 
Cognition in Older Adults 
by Ranier Castillo
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In addition,  brain-derived neu-
rotrophic factor (BDNF) plays a role in
the regulation of neuron survival,
neuron differentiation, and main-
tainance of long-term memory, thus
combating memory decline.18, 19 How-
ever, limited human studies demon-
strate increases of BDNF immediately
post-exercise.19, 20 While further re-
search is needed, findings from pre-
liminary investigations indicate a
possible mediating effect. 

Application of Resistance Training
Moderate to vigorous intensity work-
outs have been shown to produce
the most significant endocrine
changes consistent with cognitive
health.19, 22-24 Emerging data regard-
ing blood-flow restriction (BFR) show
increased efficiency during RT.8 BFR
occludes blood flow thereby restrict-
ing the muscle’s access to oxy-
genated blood. RT with BFR have
been shown to increase levels of IGF-
1, BDNF, and cognitive function in
older adults.8, 25. While RT and BFR in-
tervention studies on cognition are
still novel, these findings provide ini-
tial insight on recommended RT in-
tensity protocols for cognitive
treatments. 

Current recommendations by the
American College of Sports Medicine
(ACSM) emphasize the need to indi-
vidualize training programs based on
the individual’s self-efficacy and
physical fitness.26 Particularly for
older adults, it is important to take
into consideration their susceptibility
for frailty or conditions that may pre-
vent them from performing high-in-
tensity RT. Starting at a lower
intensity may provide initial benefits
until they increase their ability to per-
form higher level intensity exer-
cises.26

Creatine 

Creatine is a nitrogenous organic acid
found in animal tissues.27 There are
two sources of creatine: dietary con-
sumption of animal-based proteins
and endogenous production.27 Ac-
cording to the International Society
of Sports Nutrition (ISSN)28 and a
combined group from the Academy

of Nutrition and Dietetics, Dietitians
of Canada, and ACSM, 29 creatine con-
sumption and supplementation is
safe and beneficial with intake at rec-
ommended levels. While creatine pro-
motes the formation of adenosine
triphosphate (ATP) during high-inten-
sity exercise (i.e., ATP-PCr energy sys-
tem), it also provides significant
effects on cognition.

Creatine and Resistance Training
In older adults who are susceptible to
muscle loss and frailty, creatine intake
with resistance training is correlated
with increases in lean muscle mass.31

This translates to positive benefits for
motor skills and other cognitive func-
tions.31 The mechanism of muscle
gain and integrity is not fully under-
stood yet,32 but there is evidence sug-

gesting that creatine is a mediator for
IGF-1.31, 33 Also, creatine protects cells
from oxidative damage by maintain-
ing ribonucleic acid and mitochondr-
ial integrity27, 33

Creatine and Cognition
A decline in creatine levels of the
brain is significantly related to con-
versions of MCI to dementia.35 There
are known impairments of motor
skills and speech that are caused by
creatine deficiencies, such as epilepsy
and autistic behaviors.36 Furthermore,
creatine intake has been shown to
exert benefits on individuals’ mental
tasks and memory.27, 37 While a higher

level of cognitive improvement was
seen among those with lower levels
of creatine before interventions (i.e.,
vegetarians and elderly).29, a meta-
analysis conducted by Rae and
Bröer27 found that creatine consump-
tion was not significant for treating
demented populations. A counter to
these findings proposed that the cre-
atine dosage was too low to produce
positive responses.27

Conclusion

There is evidence indicating that cre-
atine and RT contribute to cognitive
and muscle improvements. Brasure et
al38 found that a combination of diet,
exercise, and cognitive training are
the most effective method of pre-
venting cognitive decline. According
to ISSN,28 the recommended safe
amount of creatine is about 0.3 g per
kilogram of body weight per day.
After three consecutive days of intake
at that dose, it is recommended to
consume about 3 g to 5 g.28 These
findings suggest that creatine may
aid in supporting both RT and cogni-
tion, while RT aids in cognition as
well. 

Sports dietitians can therefore play a
critical role in older adults’ physical
and mental fitness by monitoring
their creatine intake and referring
clients to a certified exercise special-
ist for RT. This report invites future re-
search to conduct interventions
evaluating the potentially synergistic
effects of RT and creatine on cogni-
tive function in vulnerable popula-
tions, such as older adults. This may
aid in the process of identifying
dosage efficacy and the possible
physiological mechanisms by which
RT and creatine influence the brain.

Ranier Castillo is a current graduate
student at the University of Southern
California’s coordinated program for
Nutrition, Healthspan, and Longevity in
Los Angeles, California. He received his
undergraduate degree in Kinesiology
from California State University, East
Bay, and is currently a certified per-
sonal trainer.
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CPE article

Common Indian Spices and Health Benefits
by Courtney Chramowicz, Saira Talwar, MS, and Susan Kundrat, MS, RDN, CSSD 

For all three feature articles appearing
in this issue, the Academy of Nutrition
and Dietetics, an accredited Provider
with the Commission on Dietetic Regis-
tration (CDR), has approved a total of 2
continuing professional education
units (CPEUs), level 1. To apply for free
CPE credit, go to
www.scandpg.org/nutrition-
info/pulse-newsletters/ and click
Take The Quiz Now. Upon successful
completion of the quiz, a Certificate of
Completion will appear in your My Pro-
file (under the heading, My History). The
certificate may be downloaded or
printed for your records.

Learning Objectives
After you have read this article, you will
be able to:

■ Discuss the potential health bene-
fits and recommended dosages of
turmeric, ginger, fenugreek, and cin-
namon.
■ Discuss the potential safety issues
and drug interactions of turmeric,
ginger, fenugreek, and cinnamon.

Spices have been used for centuries
to prevent and treat illness and en-
hance overall health and wellness.
Four spices commonly used in India
are turmeric, ginger, fenugreek, and
cinnamon. This review highlights re-
cent studies related to these spices
and their proposed health benefits as
follow-up to the Healing Indian
Spices: The Path to Wellness session at
the 2019 SCAN Symposium. As con-
sumers seek natural, alternative op-
tions for preventing disease,

managing illnesses, and staying fit
and active, registered dietitians and
other health professionals must be
knowledgeable about the functional
properties of herbs and spices.    

Turmeric 

Turmeric is often called the most
commonly used spice in the world.
Curcumin receives attention as the

bioactive compound in turmeric,
which has antioxidative and anti-in-
flammatory properties and is a spice
native primarily to India.1 Curcumi-
noids are typically extracted from
fresh dried or powdered forms of the
underground stems called rhizomes
or leaves of the plant.1 Curcumin,
which is commonly mixed with
bioavailability enhancers such as
piperine, the principal plant alkaloid
in black pepper, has been used for

the management of arthritis, depres-
sion, gastrointestinal distress, dyslipi-
demia, muscle soreness, and acute on
chronic stress.2,3 In recent years, re-
search and consumables have fo-
cused on including turmeric for these
conditions. Curcumin has also been
tested in conjunction with other
medications and spices to further un-
derstand its potential health bene-
fits.4,5

Curcumin is believed to modify cellu-
lar signaling activity of the inflamma-
tory cascade by affecting nuclear
factor kappa-beta (NF-�B) cells, proin-
flammatory cytokines (interleukins),
cyclooxygenase 2 (COX-2), and 5-
lipoxygenase (5-LOX) inhibitors. Daily
et al reported that consumption of
approximately 1,000 mg curcumin/
day for 8 to 12 weeks reduced inflam-
mation and associated pain, relieving
symptoms of osteoarthritis and
rheumatoid arthritis.6 Furthermore,
when curcumin is used with certain
drugs such as mesalamine (typically
used for mild-to-moderate ulcerative
colitis) or with other spices such as
saffron (which possesses potential
antidepressant effects), the addition
of curcumin has been shown to aug-
ment the improvements made by
these drugs/spices alone.4,5 These
health benefits were translated to an-
other study that involved a healthy
population who received 80 mg of a
lipidated form of curcumin daily for 4
weeks. The noteworthy benefits re-
ported included lowered triglyc-
erides, reduced salivary amylase
activity, and reduced beta amyloid

“. . . the addition of

curcumin has been

shown to augment

the improvements

made by these

drugs/ spices 

alone . ”4,5
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the Osteoarthritis Research Society
International (OARSI) reviewed the ef-
ficacy and safety of ginger in 593 pa-
tients with osteoarthritis.12 The results
showed that oral ginger supplements
containing ginger spice and extract
reduced OA pain. The authors indi-
cated that ginger produces OA pain
reduction to a magnitude that is simi-
lar to that produced by nonsteroidal
anti-inflammatory drugs (NSAIDs),
which are commonly used for OA
treatment. Oral ginger dosages
ranged from 500 mg/day to 1,000
mg/day, with ginger products varying
among studies. Ginger is generally
considered safe in comparison to
NSAIDs but, can cause adverse effects
such as stomach pain, ulcers, or liver
or kidney damage. In some cases of
ginger use, consumers have noted an
upset stomach or a “bad taste.”12 In-
teractions with other medications
should be considered when begin-
ning a ginger supplement. Caution is
required in patients taking medica-

tions for blood sugar or blood thin-
ners, and in women who are
pregnant.13 To potentially reduce
pain in OA patients with knee and hip
pain, 500 mg/day to 1,000 mg/day
ginger extract is recommended. Al-
though that meta-analysis is of stud-
ies using ginger extracts, we
speculate that powdered ginger can
be consumed by taking ½ teaspoon
(1 g) two to three times daily for 8
weeks or 1½ teaspoons (3 g) daily for
3 months.  
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plaque. However, no significant in-
creases were found for superoxide
dismutase or glutathione peroxidase,
and no decreases were noted in total
cholesterol or low-density lipoprotein
(LDL) cholesterol. Therefore, although
this smaller dose of turmeric pro-
vided a health benefit in lowering
triglycerides, the antioxidative mark-
ers were lacking for this study involv-
ing n a healthy population.7

Curcumin may also have potential
performance benefits. Nicol et al re-
ported that curcumin supplementa-
tion totaling 5,000 mg/day decreased
the occurrence of delayed onset mus-
cle soreness (DOMS) in an eccentri-
cally-loaded exercise protocol
performed by young healthy males.8

Another study using an eccentric-
load protocol revealed that 200 mg
of curcuminoids was associated with
a reduction in serum markers of mus-
cle damage after a downhill running
bout; this effect was more pro-
nounced in males versus females.9

However, as Tanabe et al noted, this
reduced muscle damage was noted
only if the curcumin was ingested
after the activity and not before.10

Ginger 

Ginger, often mistaken for a root, is
the fleshy stem of the plant whose
rhizomes are used as a spice. It is
mainly cultivated on India’s Malabar
Coast along the Arabian Sea.1 The
major flavor compounds of ginger in-
clude gingerols, shogaols, and zin-
giberene.1 Although not uniformly
supported by research, ginger is com-
monly used medicinally for relief of
dysmenorrhea, morning sickness, ver-
tigo, and nausea.11 In cases of nausea
induced by motion, gingerols and
shogaols act on serotonin receptors
in the gut and increase the rate of
gastric emptying. For the manage-
ment of osteoarthritis, several mecha-
nisms have been noted, including
ginger’s inhibition of cyclooxygenase
(COX) and lipo-oxygenase, thus in-
hibiting inflammation. 12

Recent data support the therapeutic
use of ginger for osteoarthritis (OA)
pain. A meta-analysis conducted by

Fenugreek 

Fenugreek is native to the eastern
Mediterranean region and southwest
Asia, but today it is mainly cultivated
in India, Mediterranean countries, and
North Africa. Its major flavor com-
pound is sotolon and the seeds and
young leaves are the main parts used
of the fenugreek plant.1 Fenugreek
has been used by health care
providers as a potential treatment for
diabetes, loss of appetite, dyspepsia,
gastroesophageal reflux disease, gas-
tritis, constipation, polycystic ovary
syndrome, hyperlipidemia, and lacta-
tion stimulation.14

The effects of fenugreek on diabetes
in randomized controlled trials have
been inconclusive overall. The effec-
tiveness and safety of fenugreek was
assessed in a meta-analysis of hyper-
glycemia and hyperlipidemia in peo-
ple with diabetes and prediabetes.15

Fenugreek dosage ranged from 1g to
100 g, with a median dose of 6.3 g.
Encapsulated or powdered fenugreek
treatment duration ranged from 1
week to 3 years, with a median treat-
ment of 60 days. Fenugreek de-
creased fasting blood glucose
concentrations. Normal glucose toler-
ance, measured as postprandial 2-
hour blood glucose (2hBG), was also
reduced with fenugreek supplemen-
tation. Hemoglobin A1c (HbA1c) lev-
els trended downward with
fenugreek supplementation, but not
significantly.15 The effects of fenu-
greek on triglycerides, LDL choles-
terol, and high-density lipoprotein
(HDL) cholesterol are unknown at this
time.  

According to Gong et al15 6.3 g of
fenugreek decreased elevated fasting
blood glucose, 2-hour blood glucose,
and potentially HbA1c in those with
type 2 diabetes or prediabetes. Fenu-
greek treatment for diabetes is prom-
ising, but the mechanisms for its
potential effects are not understood.
A potential fenugreek regimen of 5 g
to 30 g capsules three times daily
with meals is recommended by Con-
sumerLab.com; however, the appro-
priateness of this regimen requires
further investigation because it is in-
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consistent with the available scien-
tific literature. Fenugreek consump-
tion could potentially cause diarrhea,
indigestion, and nausea when taken
in large amounts. Due to its ability to
reduce blood sugar levels, it is recom-
mended by ConsumerLab.com to ad-
just any insulin or oral hypoglycemic
medications before beginning a
fenugreek supplement, which should
only occur after consulting with a
physician. 

Fenugreek has shown some promise
with sports performance. In an 8-
week study involving 60 healthy male
subjects, capsules containing 300 mg
fenugreek or placebo were ingested
twice a day. 16 Subjects completed a
strength training program consisting
of 4 days of resistance training per
week for 8 weeks. Fenugreek supple-
mentation was found to have signifi-
cant anabolic and androgenic activity
compared with placebo. The supple-
mentation group exhibited a statisti-
cally significant increase in
repetitions to failure in the bench
press compared with placebo. Fenu-
greek supplementation caused a sig-
nificant decrease in serum creatinine
compared with the placebo group. In
the fenugreek group, participants
had significant improvements in
body measurements compared with
the changes noted for the placebo
group. The fenugreek group exhib-
ited significant decreases in thigh, tri-
cep, and chest fat measurements,
while the placebo group exhibited a
significant decrease only in the chest
measurement. No serious adverse ef-
fects from fenugreek were noted.

Cinnamon  

Cinnamon is primarily native to Sri
Lanka and cultivated in Myanmar,
Vietnam, Indonesia, and the islands
off the coast of East Africa.1 Proantho-
cyanidins (PACs) are the active com-
pounds of cinnamon and are thought
to be responsible for the beneficial
effects of cinnamon, including its an-
timicrobial and anti-inflammatory
properties.13 Cinnamon, in derivatives
such as cassia bark or Ceylon cinna-
mon, is typically incorporated in
cooking and beverages in the form of

rolled and dried bark or as a powder
or extract.1

In some studies, cinnamon has been
found to lower blood sugar levels in
patients with type 2 diabetes. In one
Chinese study, 66 adults with type 2
diabetes received either a placebo,
120 mg cinnamon extract, or 360 mg
cinnamon extract daily for 3 months.
Results showed that fasting blood
glucose concentrations and HbA1c
were significantly lowered in the cin-
namon groups compared with the
placebo group.17 In another study in-
volving 109 patients with type 2 dia-
betes, those randomized to receive
two 500 mg capsules of cassia cinna-
mon daily in addition to their regular
care program had a decrease in
HbA1c from 8.47% to 7.63% over 90
days.18 However, some studies have
not found benefit for glucose re-
sponse with cinnamon supplementa-
tion, and others have linked
cinnamon ingestion to subsequent
adverse events.19-21

Data are inconclusive regarding the
effect of cinnamon on other serum
markers; however, some studies have
noted significant improvement in
lipids and other clinical outcomes.21,22

For example, a meta-analysis of 10
studies evaluating cinnamon supple-
mentation in a total of 543 patients
with type 2 diabetes for 4 to 18
weeks revealed that dosages be-
tween 120 mg cinnamon extract and
6 g of cinnamon bark powder daily
lowered total cholesterol, triglyc-
erides, and fasting blood glucose,
while also increasing HDL-choles-
terol.22

Conclusion

As consumers continue to explore
natural remedies for preventing,
managing, and treating disease, there
will be increasing interest in herbs
and spices as natural options. While
more research is needed relating to
the efficacy and safety of herbs and
spices, the body of knowledge is con-
stantly growing. Registered dietitians,
health professionals, and nutrition ex-
perts must continue to research the
health benefits and risks of intake

and supplementation of spices be-
fore incorporating recommendations
into their practice to best serve pa-
tients and clients seeking supple-
ment advice. In this way, health care
experts can best support patients in-
terested in natural treatments with
evidence-based approaches. 

Courtney Chramowicz earned her BS
degree in nutritional sciences at the
University of Wisconsin – Milwaukee.
Saira Talwar earned her MS degree in
exercise physiology from Mississippi
State University and is a PhD student in
kinesiology at the University of Wiscon-
sin – Milwaukee. Susan Kundrat, MS,
RD, CSSD is a clinical associate profes-
sor of kinesiology at the University of
Wisconsin-�Milwaukee.
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American College of Sports
Medicine Annual Meeting
Orlando, FL
May 29-June 1

The American College of Sports Med-
icine (ACSM) is a professional organi-
zation for sport science researchers,
exercise physiologists, dietitians,
physicians, and providers of health
care for athletes. The ACSM Annual
Meeting is excellent conference for
sports dietitians who want to be on
the cutting edge of sports nutrition
research. At the 2019 meeting, atten-
dees had the opportunity to explore
the latest sports nutrition and sports
medicine research by choosing from
a wide variety of sessions, a bustling
exhibit hall, and evening meetings
with the many special interest
groups. If you haven’t attended an
ACSM Annual Meeting, you might
want to plan to do so (May 26-30,
2020 in San Francisco)!

The ACSM Annual Meeting is an in-
ternational event, attended by sports
medicine professionals from around
the globe. This year, an estimated
30% of the 5,500 participants trav-
eled from 64 countries outside of the
U.S. to attend. Those who wanted
extra nutrition information enjoyed
(at no added cost) the pre-confer-
ence sessions, sponsored by
Gatorade Sports Science Exchange
(“Tracking, Monitoring, and Nutrition
Recommendations for the 24-Hour
Athlete”) and Danone Nutricia Re-
search (“Hydration for Health”).
Members of ACSM’s Sports Nutrition
Interest Group (SNIG) enjoyed net-
working with members of Profession-
als in Nutrition for Exercise and Sport
(PINES) at the PINES and/or SNIG Re-
ception. Highlights of the PINES pre-
conference session follows this report
on the ACSM Annual Meeting.

The following ACSM meeting sum-
mary highlights some of the carbohy-

drate-related research. This informa-
tion might help you counter the
“carbs are bad” belief held by too
many of today’s athletes. Sports sci-
entists continue to agree that carbo-
hydrates (grains, fruits, veggies;
sugars, starches) can be health- and
performance-enhancing sport foods.
Note: The information in parentheses
indicates the author and abstract num-
ber found at www.acsm.org/annual-
meeting/future-past-meetings/2019-or
lando-fl

Is a ketogenic diet harmless for 
athletes?
The answer is yet to be determined.
Athletes who eat minimal carbohy-
drates (<50 g/day) and consume a
high-fat (70% to 80% of calories) ke-
togenic diet might want to know if
the keto diet can alter some meta-
bolic responses to exercise. A study
with endurance athletes indicates
that those who followed a keto diet
had a higher increase in interleukin-6

http://www.acsm.org/annual-meeting/future-past-meetings/2019-orlando-fl
http://www.acsm.org/annual-meeting/future-past-meetings/2019-orlando-fl
http://www.acsm.org/annual-meeting/future-past-meetings/2019-orlando-fl
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Natural foods offer far more than just
fuel; they contain abundant bioactive
compounds that have a positive im-
pact on health and performance. For
example, after the ride while consum-
ing bananas, the cyclists had lower
levels of oxylipins (bioactive com-
pounds that increase with excessive
inflammation) compared with the
sport drink ride. Athletes need to be
educated about the health benefits
offered by natural foods. (Neiman E-
44; 2646/310)

Are potatoes—an easy-to-digest
sports fuel—a viable alternative to
commercial gels?
Yes. In a study, trained cyclists con-
sumed either potato puree, gels, or
water and soon thereafter competed
in a 2-hour cycling challenge that
was then followed by a time trial. The
results suggest that (1) both potato
and gel emptied similarly from the
gut, and (2) potatoes are as good as
gels for supporting endurance per-
formance. 
The cyclists completed the time

trial in about 33 minutes when they
ate the potato or the gel. This is 6
minutes faster than with plain water.
Remind your clients: any pre-exercise
fuel is better than no fuel! (Salvador,
Burd. B-09; 541-7)

Is fruit juice a healthful choice 
for athletes? 
Yes, fruit juice can be an excellent
source of carbohydrate to fuel mus-
cles. Colorful juices (such as grape,
cherry, blueberry, orange) also offer
anti-inflammatory phytochemicals
called polyphenols. In a study, sub-
jects performed muscle-damaging
exercise and then consumed a post-
exercise and a bedtime protein re-
covery drink that included either
pomegranate juice, tart cherry juice,
or just sugar. The protein-polyphenol
beverages boosted muscle recovery

better than the sugar beverage.
(Jameson, B-09; 542/8)

Does carbohydrate intake trigger 
intestinal distress for ultra-
marathoners?
Not always. During a 37-mile (60-km)
ultra-marathon, 33 runners reported
their food and fluid intake. They con-
sumed between 150 to 360 kcal (37-
90 g carb) per hour, with an average
of 240 kcal (60 g) per hour. This meets
the recommendation for carbohy-
drate intake during extended exer-
cise (240-360 kcal; 60-90 g carb/hr).
The majority (73%) of runners re-
ported some type of gut issues. Of
those, 20% of the gastrointestinal (GI)
complaints were ranked serious. Inter-
estingly, the GI complaints were not
linked to carbohydrate intake or to
gut damage. In fact, a higher carbohy-
drate intake potentially reduced the
risk of gut injury; more research is
needed to confirm this. Unfortu-
nately, runners cannot avoid all fac-
tors (such as jostling, dehydration,
and nerves) that can trigger intestinal
problems. (Waardenaar. F-11; 2760)

Do low-glycemic (slow-digesting)
carbs offer a performance 
advantage over high-glycemic 
(fast-digesting) carbs prior to 
extended exercise?
Perhaps not, but this can depend on
how long you are exercising, and how
often you want to consume carbohy-
drate. Well-trained runners consumed
200 kcal of carbohydrate from UCAN
(slow-digesting) or Cytocarb (fast-di-
gesting) prior to a 3-hour moderate
run during which they consumed just
water. At the end of the run, they did
an intense sprint to fatigue. The sprint
times were similar, regardless of the
type of pre-run fuel. That said, the
slow digesting carb provided a more
stable and consistent fuel source that
maintained blood glucose concentra-
tion during the long run. 

Endurance athletes would benefit
from experimenting with a variety of
pre-exercise carbohydrates to deter-
mine which ones settle best and help
them feel good during extended ex-
ercise. A slow-digesting carb can help
maintain stable blood glucose levels

(IL-6), a marker of inflammation, com-
pared with those who consumed a
carbohydrate-rich diet. Furthermore,
the increased inflammatory response
did not subside when the subjects
ate some carbohydrate. This raises a
question that warrants further inves-
tigation:  Does a keto diet negatively
impact certain body processes in ath-
letes? (McKay F-11; 2759)

Does sugar cause diabetes?
No. The problem is less about sugar
consumption, and more about lack of
exercise. Most fit people can enjoy
consuming a little sugar without fear
of health issues. Muscles in fit bodies
burn sugar (serum glucose, muscle
glycogen) for fuel. In unfit bodies, the
glucose accumulates in the blood. Fit-
ness reduces the risk of developing
type 2 diabetes. 
In a 6-week training study to boost
fitness, 35 middle-aged men who
were overweight or obese performed
either endurance cycling, weight lift-
ing, or high-intensity interval training.
With each of these types of exercise,
the subjects experienced improve-
ment in their bodies’ ability to utilize
glucose with less insulin. All subjects
had serum glucose levels within the
normal range at the start of the
study; their glucose levels improved
with exercise. While more research is
needed to fine-tune the types of ex-
ercise that best manage serum glu-
cose, RDs can keep promoting an
active lifestyle as a promising way to
reduce the risk of developing type-II
diabetes. (Parr, Hawley. D-41;
1768/3)

Can the carbohydrate from natural
foods replace ultra-processed 
commercial sport drinks and foods
popular among athletes?
Yes, standard (natural) foods can be
fine alternatives to commercial sport
fuels. Look no further than bananas!
In a study, trained cyclists who con-
sumed bananas (for carbs) plus water
(for fluid) during a 46-mile (75 km)
bike ride performed just as well as
those who consumed a sport drink
with an equivalent amount of carbs
plus water. 

“Natural foods

offer far more than

just fuel . . .” 



14 | SCAN’S PULSEWinter 2020, Vol. 39, No. 1

with less fueling during the run, as
compared with  fast-digesting carbs
that need replenishment throughout
the exercise to maintain normal
blood glucose. (Davitt. F-11; 2757)

In summing up these findings, it can
be concluded that all of these studies
indicate that carbohydrate can help
athletes perform well and invest in
good health. RDs can continue to en-
courage their active clients to think
twice before choosing high
protein/high fat meals (such as large
cheese omelets or chicken Caesar sal-
ads) for their sports menu.

Professionals in Nutrition for
Exercise & Sport (PINES)
“Sports Nutrition Myths: Busted!”
ACSM Medicine Annual Meeting
Orlando, FL
May 28, 2019 

A highlight of the ACSM Annual
Meeting is the PINES’ 10 Questions 10
Experts session. This year’s theme
was Sports Nutrition Myths: Busted!
Each expert addressed in 3 minutes a
specific sports nutrition myth, fol-
lowed by 5 minutes of audience dis-
cussion. The following summaries will
update you on the latest myths:

MYTH: There’s only one number to
remember when it comes to protein
for athletes: 0.3 grams of protein
per kilogram body weight per meal
(about 20 g pro/68 kg athlete/meal).
Stuart Phillips, PhD, McMaster Univer-
sity, Ontario 

The dose of protein that maximally
stimulates new muscle growth is 
0.24 g protein per kg body weight
per meal. By adding an allowance for
individual variation, this becomes 
0.3 g protein/kg/meal. However,
many factors influence exact protein
needs, including training status, en-
ergy intake, age, and protein sources. 

Daily protein needs for athletes range
between 1.6 to 2.2 g protein/kg/day
(about 110 to 150 g protein/day for a
68-kg athlete). This amount is easily
attainable from standard meals. Ath-
letes who consume more than 1.6 g
protein/kg/day through meals are

unlikely to see additional benefits
from supplemental protein. Resist-
ance exercise is far more potent than
any protein supplement for increas-
ing muscle strength and size. 

MYTH: Eating just before bed makes
an athlete fat. 
Mike Ormsbee, PhD, CSCS, Florida
State University, Tallahassee 

While it is true the body responds
differently to the same meal eaten at
9:00 a.m., 5:00 pm, or 1:00 a.m., an
athlete will not “get fat” by eating at
night. The hormonal and metabolic
responses to late-night meals may
slightly increase the risk of weight
gain due to a lower than usual post-
eating rise in body temperature. But
the main problem with eating at
night relates to the ease of over-eat-
ing while lounging around and
watching TV.  When you are tired—
and your brain is tired from having
made many decisions all day, you can
easily over-consume cookies, ice
cream, chips, etc.  

That said, at bedtime, carbohydrates
to refuel depleted muscles and pro-
tein to build and repair muscles can
optimize recovery after a day of hard
training or competing. For body
builders and others who want to op-
timize muscle growth, eating about
40 g of protein before bed provides a
constant flow of amino acids needed
to build muscle. (This bedtime snack
has not been linked with fat gain). 

MYTH: A gluten-free diet cures
marathoners’ gut problems.
Trent Stellingwerff, PhD, Canadian
Sport Institute Pacific, British 
Columbia 
If you have celiac disease (as verified
by blood tests), your gut will indeed
feel better if you avoid wheat and
other gluten-containing foods. How-
ever, very few gut issues for non-
celiac athletes are related to gluten.
Some distress can be caused by
foods that contain fermentable 
oligo-, oi-, mono-saccharides and
polyols (FODMAPs). Gluten avoid-
ance often results in FODMAP avoid-
ance. For certain athletes, a low
FODMAP diet 2 or 3 days before a

competition or long training session
can help curb intestinal distress. 

MYTH: Caffeine should be avoided
due to its diuretic effect.
Ron Maughan, PhD, St. Andrews 
University, Scotland

Most caffeine-containing beverages
contribute to a positive fluid balance.
With caffeinated beverages, the di-
uretic effect might on average be 1.2
ml of excess fluid loss per milligram
of caffeine. That means, if you were to
drink 200 ml coffee with 125 mg of
caffeine (equivalent to about 7 oz., a
small mug), you might lose about 150
ml water through excess urine loss—
but you’d still have 50 ml of fluid to
hydrate yourself, and likely more if
you drink coffee regularly. Most peo-
ple who regularly consume caffeine
habituate and experience less di-
uretic diuresis. 

MYTH: The vegan diet is unlikely to
support optimal performance in
athletes due to lack of leucine to
trigger muscle protein synthesis. 
Nancy Clark, MS, RD, CSSD, Sports Nu-
trition Services LLC, Boston, MA

Without a doubt, vegan athletes
can—and do—excel in sports. The
key to having an effective vegan
sports diet is to consume adequate
leucine, the essential amino acid that
triggers muscles to grow. The richest
sources of leucine are found in ani-
mal foods, such as eggs, dairy, fish,
and meats. If you swap animal pro-
teins for plant proteins, you can re-
duce your leucine intake by about
50%. The goal for athletes is to con-
sume 2.5 g of leucine every 3 to 4
hours during the day. That means
they need to eat abundant nuts, tofu,
beans, lentils, and other plant pro-
teins regularly at every meal and
snack. While most athletes can con-
sume adequate leucine, many don’t
because they skip meals and fail to
plan a balanced vegan menu. If diet-
ing, reduced calorie intake means less
leucine intake. Vegan dieters need to
be vigilant to be able to consume an
effective sports diet.
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MYTH: Creatine is bad for your 
kidneys.
Eric Rawson, PhD, RD, Messiah Univer-
sity, Mechanicsburg, PA

A review of 21 studies with creatine
doses ranging from 2 to 30 g a day
for 1 day to 5.5 years indicates that
creatine is safe for young healthy ath-
letes as well as for elderly people.
More recent studies using more so-
phisticated methods of renal func-
tion also support that creatine
supplements are well tolerated and
not related to kidney dysfunction. 

MYTH: All athletes need to take 
Vitamin D.  
Graeme Close, PhD, John Moores Uni-
versity, Liverpool, England

Vitamin D enhances the absorption
of calcium, which helps maintain
strong bones. Despite this, only weak
associations can be made between
bone mineral density and low con-
centrations of 25(OH)D in athletes.
For example, black African athletes
often have low 25(OH)D concentra-
tions but no physical consequences. 

New data suggests researchers have
been measuring the wrong form of D,
25(OH)D.  Bioavailable vitamin D may
be associated with bone mineral den-
sity in a variety of athletes from di-
verse ethnic backgrounds. More
research is now required to fully ex-
plore the relationship between
bioavailable vitamin D and physio-
logical consequences in athletes. 

MYTH: Do females and males 
respond differently to popular
sports supplements?
Louise Burke, DSc, Australian Institute
of Sport, Canberra
Men and women are different in
terms of body size, muscle mass, hor-
mones, and nutrient needs. When it
comes to sports supplements, does
one size fit all? Limited research sug-
gests that both men and women ex-
perience the same ergogenic
response to caffeine, but women do a
better job of converting nitrate (such
as in beetroot juice) to nitrite due to
higher levels of nitrate-reducing bac-
teria in women’s saliva. Does that

lead to a performance edge for
women? That’s currently unknown.
We need more research to give
proper attention to this topic.

MYTH: Exogenous ketone supple-
ments provide the health and per-
formance effects of fasting and
ketogenic diets.
Brendan Egan, PhD, CSCS, Dublin City
University  

The high-fat, very low-carbohydrate
ketogenic diet is known to contribute
to weight loss by curbing hunger.
However, many athletes have a hard
time getting into—and staying in—

ketosis. Sports supplement compa-
nies have made commercial
ketone-rich drinks for an alternative
way to elevate ketones in the blood
while enabling the athlete to eat a
carbohydrate-rich diet. The drinks
range in price from cheap to expen-
sive, and in taste from tolerable to
awful. In their own right, ketones
don’t have any direct effect to drive
weight loss, but they may have some
effects on curbing hunger. However,
exogenous ketones certainly do not
mimic fasting or ketogenic diets be-
cause they blunt fat breakdown
(lipolysis), and are generally 
co-ingested with carbohydrate. 

In terms of performance, a ketogenic
diet might help athletes who do
ultra-endurance exercise at a moder-
ate to low intensity. More research is
needed to determine if the ketone
drinks are as effective at extending
endurance as the advertisements
lead us to believe. At present, athletes
might be better off with carbohy-

drates than ketones, or at least co-in-
gest carbohydrate with ketones for
performance

MYTH: Omega-3-fatty acids provide
an exercise boost that athletes can’t
afford to miss. 
Lawrence Spriet, PhD, University of
Guelph, Ontario   

Omega-3 fats—eicosapentaenoic
acid (EPA) and docosahexaenoic acid
(DHA) from animal sources (mainly
fatty fish) and alpha-linoleinic acid
(ALA) from plant sources—are incor-
porated into the membranes of red
blood cells and muscle tissue. EPA
and DHA can influence muscle me-
tabolism and cell signaling needed
for training adaptations. Should
healthy athletes who are not eating
omega-3 fats in the form of oily fish
(salmon, trout) or omega-3 milk and
eggs take a fish oil supplement to en-
hance their sports performance?
That’s doubtful. To date, the research
suggests that fish oil supplementa-
tion does not significantly enhance
muscles to grow bigger, change rest-
ing metabolic rate, or alter fuel use
during exercise to the extent that
healthy young athletes would per-
form better.

Nancy Clark, MS, RD, CSSD counsels
both casual and competitive athletes in
her Boston-area private practice. She is
author of her newly updated Sports
Nutrition Guidebook, 6th Edition
(2019). For more information about
her popular books and online work-
shop, visitwww.NancyClarkRD.com.

“. . . exogenous 

ketones certainly

do not mimic 

fasting or 

ketogenic diets.” 
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Research Digest

Blueberries and 
Cardiometabolic Health

Curtis PJ, van der Velpen V, Berends L,
et al. Blueberries improve biomarkers
of cardiometabolic function in partic-
ipants with metabolic syndrome-
results from a 6-month, double-blind,
randomized controlled trial. Am J Clin
Nutr. 2019;109(6):1535–1545.
doi:10.1093/ajcn/nqy380

The effect of metabolic syndrome
(MetS) on cardiovascular (CV)-related
mortality and risk of CV disease and
type 2 diabetes is well known. Since
behavior modification is a core com-
ponent of the clinical management
of MetS, identification of dietary
strategies to both prevent and treat
MetS is warranted. Blueberries, rich in
the flavonoid subclass anthocyanins,
have been shown to improve CV-re-

lated biomarkers and MetS compo-
nents, but long-term randomized
controlled trial (RCT) evidence is
lacking. This double-blind, placebo-
controlled parallel study was de-
signed to evaluate the effects of daily
blueberry consumption for 6 months
on lipid status, insulin resistance, vas-
cular function, and anthocyanin me-
tabolism in adults aged 50-75 with
MetS. Participants were randomly 
assigned to 1 of 3 treatment groups:
1/2 cup (n = 39) and 1 cup blueber-
ries (n = 37) per day, and placebo (n =
39). Treatments were isocaloric- and
carbohydrate-matched and provided
in freeze-dried powder form. Insulin
resistance and cardiometabolic end-
points were measured at baseline
and 6-months post-intervention.

Consumption of 1 cup of blueberries
daily improved endothelial function
(flow mediated dilation +1.45%; 95%
CI: 0.83%, 2.1%; P=.003), systemic ar-
terial stiffness (augmentation index: –
2.24%; 95% CI: –3.97%, –0.61%;
P=.04), and cyclic guanosine
monophosphate concentrations
(marker of nitric oxide bioavailability).
One-half cup blueberries had no ef-
fect on any CV biomarkers. Blueberry
intake had no effect on insulin resist-
ance, indices of glucose control,
blood pressure, total cholesterol, low-
density lipoprotein (LDL) cholesterol
levels or the total cholesterol:high-
density lipoprotein (HDL) cholesterol
ratio. One cup increased HDL choles-
terol levels (1 cup:+0.04 mmol/L;
placebo: –0.02 mmol/L; P=.03) com-
pared with placebo. Results of this
study support recommendations to
consume 1 cup blueberries daily to

improve CV health. This research did
not receive financial support from
any funding from federal agency,
commercial, or not-for-profit sectors. 

Summarized by Sharon Collison, MS,
RDN, CSSD, instructor of clinical nutri-
tion in the Department of Behavioral
Health and Nutrition at the University
of Delaware, Newark, DE.  

Yoga, Healthy Eating, and
Physical Activity Behaviors 

Watts AW, Rydell SA, Eisenberg ME, et
al. Yoga’s potential for promoting
healthy eating and physical activity
behaviors among young adults: a
mixed-methods study. Int J Behav
Nutr Phys Act. 2018;15:42.

With obesity and low-activity rates
rising, young adulthood is a critical
period in the development of lifelong
healthy behaviors. Limited interven-
tions exist targeting healthy behav-
iors and weight-management within
this population. This study analyzed
the relationship between yoga and
two health-related behaviors, healthy
eating and physical activity, relative
to weight management in young
adults. A mixed-methods design was
used to analyze data from young
adults (n=1820) who completed the
Project EAT-IV survey and Food Fre-
quency Questionnaire (FFQ). A sub-
group of participants who reported
practicing yoga (n=46) participated
in additional semi-structured qualita-
tive interviews. Cross-sectional analy-
ses examined associations between
yoga practice frequency, dietary be-
haviors [daily servings of fruits and
vegetables (FV), sugar-sweetened
beverages (SSBs), snack foods, regu-
larity of fast food consumption], and
weekly hours of moderate-to-vigor-
ous physical activity (MVPA). Study re-
sults suggest that regular yoga
practice is positively associated with
increased physical activity levels and
healthy dietary behaviors. Yoga prac-
titioners exhibited higher consump-
tion of FV (P<.001), fewer servings of
SSBs (P<.001) snack foods (P=.01),
and fast food intake (P=.005), as well
as greater engagement of hours of
MVPA (P<.001) compared with non-
yoga practitioners. Weekly MVPA was
greater in overweight young adults
(P<.001), and yoga practitioners who
were overweight reported consum-
ing fewer snack foods than non-prac-
titioners who were overweight
(P<.001). Of those interviewed, 90%
reported yoga positively influenced
eating habits and 75% indicated yoga
positively affected physical activity
levels. Further research is warranted
to determine the frequency of yoga
practice that optimally supports be-
havioral benefits. These preliminary
findings have implications for inter-
ventions targeting physical activity,
eating behaviors, and weight man-

“Consumption of 1 cup of blueberries daily

improved endothelial function,  systemic

arterial stiffness, and cyclic guanosine

monophosphate concentrations .” 
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agement in young adults. This study
was funded by a grant from the Na-
tional Heart, Lung and Blood Institute
and a Hawley Research Award ob-
tained by the lead author (AW Wells),
from the University of Minnesota Di-
vision of Epidemiology and Commu-
nity Health.

Summarized by Baylie Divino, graduate
student, Department of Health, Kinesi-
ology and Recreation, Kinesiology Mas-
ter’s Program, Wellness Coaching
Concentration, University of Utah, Salt
Lake City, UT. 

Effects of a Ketogenic Diet on
Body Composition

Vargas S, Romance R, Petro JL, et. al.
Efficacy of ketogenic diet on body
composition during resistance train-
ing in trained men: a randomized
controlled trial. J Int Soc Sports Nutr.
2018;15:31.

Ketogenic diets (KD) are a popular
method used to promote weight and
fat loss. However, the effects of KD on
sports performance, particularly re-
sistance training, is unknown. There-
fore, the purpose of this study was to
determine the effects of a KD
hypocaloric diet on body composi-
tion changes during the hypertrophic
stage of resistance training. In this
randomized controlled study, 24 re-
sistance-trained men were randomly
assigned to a KD (<10% carbohy-
drate, 20% protein, 70% fat), a non-KD
diet (NKD) (55% carbohydrates, 20%
protein, 55% fat), or control diet for 8
weeks while completing four sessions
per week of a structured hypertrophy
resistance training program. A daily
hyperenergetic intake of 39 kcal�kg-1�d-

1 and 2 g�kg-1�d-1 of protein was con-
sumed by all groups. Body
composition was measured pre- and
post-intervention using dual x-ray
absorbiometry (DXA). Lean body
mass (LBM) increased significantly
only in the NKD group (P<.05). How-
ever, body weight, fat mass, and vis-
ceral adipose tissue decreased
significantly only in the KD group
(P<.05). The results of this study sug-
gest that NKD is efficient for increas-
ing LBM in men who take part in

resistance training. Although a KD
may be beneficial in decreasing fat
mass, a hypercaloric non-ketogenic
diet with ample protein may be more
effective for athletes striving to
achieve higher LBM. This study was
funded by the University of Málga
(Campus of International Excellence).

Summarized by Sarah Boyt, graduate
student, Department of Nutrition and
Integrative Physiology, Coordinated
Master’s Program, Nutrition, Education,
and Research Concentration, University
of Utah, Salt Lake City, UT 

Effects of Nitrate 
Supplementation on 
Muscle Oxygenation 
Under Hypoxic Conditions
Horiuchi M, Endo J, Dobashi S, et al..
Muscle oxygenation profiles be-
tween active and inactive muscles
with nitrate supplementation under
hypoxic exercise. Physiological Re-
ports. 2017;5(20)

Dietary nitrate is a vasodilator and
therefore may be ergogenic under
hypoxic conditions where oxygen
supply is limited. The purpose of this
study was to examine the effect of ni-
trate supplementation on hypoxic ex-
ercise and the interaction between
vasodilation in active and vasocon-
striction in inactive muscles during
exercise. In this randomized, double-
blinded, crossover study, nine healthy
males performed 25 minutes of sub-
maximal (EXsub) and incremental cy-
cling (EXmax) until exhaustion under
three conditions: normobaric nor-
moxia without drink; normobaric hy-
poxia (FiO2 = 13.95%) with placebo
(PL); and normobaric hypoxia (FiO2 =
13.95%) with beetroot juice (BR). For

3 days prior to the BR and PL exercise
trials, participants consumed 140
mL/day of NO3-rich BR (BR) or 140
mL/day of NO3-depleted BR (PLA)
with the last dose consumed 2.5
hours prior to exercise. Blood was
sampled 30 minutes post-exercise,
and near-infrared spectroscopy
(NIRS) was used to calculate the
amount of oxygenated (HbO2) and
deoxygenated hemoglobin (HHb) in
muscles. During EXsub, BR sup-
pressed HHb increases in active mus-
cles during the last 5 minutes of
exercise. During EXmax, time to ex-

haustion with BR (513 ± 24 sec) was
significantly longer than with PL (490
± 39 sec, P < .05). In active muscles, BR
suppressed HHb increases at moder-
ate work rates during EXmax com-
pared with PL (P < .05). In summary,
dietary nitrate supplementation im-
proved hypoxic moderate exercise
tolerance. These results suggest ni-
trate supplementation may be bene-
ficial to athletes performing under
hypoxic conditions, but consulting a
registered dietitian for safe supple-
mentation guidance is encouraged.

Summarized by Amelia Pape, graduate
student, Department of Nutrition and
Integrative Physiology, Coordinated
Master’s Program, University of Utah,
Salt Lake City, UT.

“These results suggest nitrate 

supplementation may be beneficial to 

athletes performing under hypoxic 

conditions . . .” 
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Of Further Interest

■ Cast Your Vote for SCAN
Leaders
Your vote counts! Take an active role
in how SCAN is governed by partici-
pating in the upcoming election for
SCAN leaders. Once again, SCAN will
use an electronic ballot. To vote on-
line, go to the home page of SCAN’s
website (www.scandpg.org) and click
on the link that says “2020 Election
Ballot.” Online voting polls open Feb-
ruary 1, 2020; the final date to vote is
February 22, 2020. 

■ News from the Sports 
Performance Subunit
Below are some highlights from the
Sports Performance subunit (for-
merly called SD-USA):

• Coming Soon: New Learning 
Opportunities for Sports 
Dietitians! We are hard at work de-
veloping new mentoring opportuni-
ties for sports RDs who desire
additional learning/mentoring expe-
riences in the high school setting.
We’ll be launching the application
process soon!
• Webbies Have Launched! Check
out the new 3-2-1 and Done Webbies
tab on the SCAN website at
www.scandpg.org/educational-
resources/3-2-1-done. Webbies will
be posted for each subunit in the
coming months. If you’re interested
in developing a sports nutrition-re-
lated Webbie, contact Linda Samuels,
director of the Sports Performance
subunit at Linda.Samuels312@
gmail.com.
• Current and Upcoming Sports
Webbies.Here’s a rundown on cur-
rent and upcoming sports-related
Webbies: Recently posted are (1) How
to Use the Sports Nutrition Care Man-
ual® developed by  Kate Davis, MS,
RD, CSSD, and (2) How to Study for the
CSSD Exam (part of a 3-part Webbie
series developed by Linda Samuels,
MS, RD, CSSD). Already posted is Eligi-
bility and Documenting Practice Hours.
Coming soon areHow to Study for the
CSSD Exam-Part 2: The Application

Process and Part 3:  Resources and
Study Tips.
• Updated Online Sports Nutrition
Care Manual®. Have you seen the
updated version? A full webinar de-
veloped by Kate Davis, MS, RD, CSSD
will be available for you to learn
about all of the numerous ways to
utilize this newly updated tool.
Check it out now at
www.nutritioncaremanual.org/
sports-nutrition-care.
• See you Boston in 2020! The 2020
SCAN Symposium, scheduled for
March 21-23 in Boston, MA will be a
sports-focused Symposium with op-
portunities for some exciting hands-
on workshops and world-class
speakers. Mark your calendar!
• SCAN Fact Sheets. Check out the
newest SCAN fact sheets at.
www.scandpg.org/scan/educational-
resources/fact-sheets/sn-fact-sheets
Download them for free today!
• Athletes and the Arts Partnership.
SCAN has an official partnership with
Athletes and the Arts (an initiative of
the American College of Sports Medi-
cine). This ties in with our Expanding
the Arena Initiative by promoting op-
portunities for sports dietitians to
work with performing artists. We’re
looking for volunteers who are inter-
ested in developing this partnership.
Visit the SCAN volunteer page at
www.scandpg.org/scan/about-
us/volunteer-opportunities today!
• New! Changes to the CSSD Exam
Window. The CSSD exam is now ad-
ministered year-round! Visit the 
Commission on Dietetic Registration
(CDR) website at
www.cdrnet.org/certifications/board-
certification-as-a-specialist-in-sports-
dietetics for more information.

■ News from Cardiovascular
Health Subunit
Here are some announcements from
the new Cardiovascular Health (CV
Health) subunit:

• New and Upcoming Webinars.
View our new webinar recently re-
leased at www.scandpg.org:  

Nutraceuticals for Lowering LDL-Cho-
lesterol in Patients with Statin Intoler-
ance: A Review of the Evidence. As with
other full-hour webinars offered by
SCAN, you have the opportunity to
earn 1 CPEU. Be sure to watch for
more new webinars scheduled to ar-
rive in 2020!
• Introducing: CV Webbies! To en-
able members to increase their ex-
pertise one skill at a time, SCAN has
launched an exciting new concept in
learning—mini-webinars called Web-
bies, which are 3 to 5 minutes in
length. Visit www.scandpg.org and
view CV Health’s first two Webbies al-
ready posted:  (1) To Egg or Not To Egg:
Eggs and CV Health authored by
Geeta Sikand and (2) Coconut Oil Con-
troversy: Is the Jury Still Out? authored
by Sharon Smalling.  Don’t miss these
effective new vehicles for gaining ac-
tionable skills and information in just
a few minutes. Many new Webbies
will be released in the coming year. 
• CV Reimbursement Trends/
Efforts. Carol Bradley, RDN is SCAN’s
reimbursement representative. If
you’re interested in becoming in-
volved in our efforts to increase
awareness of reimbursement
issues/topics, contact Geeta Sikand,
RDN, director of the Cardiovascular
Health subunit, at
gsikand@gmail.com.
• We Need Volunteers for CV
Health. If you’d like to serve on the
CV Health Subunit Committee by
sharing your expertise and updating
CV Health Resources on the SCAN
website and/or serve on the CV Reim-
bursement Committee, contact Geeta
Sikand, RDN, director of the CV Health
subunit, at gsikand@gmail.com.

■ News from Wellness &
Wellbeing Subunit
Here’s an update from the newly re-
named Wellness & Wellbeing subunit:
• Volunteer Coordinator Needed.
The Wellness & Wellbeing subunit has
a need for a Volunteer Coordinator.
This person will work directly with
the subunit director to identify and

gsikand@gmail.com
gsikand@gmail.com
http://www.scandpg.org
http://www.scandpg.org
https://www.cdrnet.org/certifications/board-certification-as-a-specialist-in-sports-dietetics
https://www.cdrnet.org/certifications/board-certification-as-a-specialist-in-sports-dietetics
https://www.cdrnet.org/certifications/board-certification-as-a-specialist-in-sports-dietetics
www.scandpg.org/volunteer-opportunities/
www.scandpg.org/volunteer-opportunities/
https://www.scandpg.org/scan/educational-resources/fact-sheets/sn-fact-sheets
https://www.scandpg.org/scan/educational-resources/fact-sheets/sn-fact-sheets
https://www.nutritioncaremanual.org/sports-nutrition-care
https://www.nutritioncaremanual.org/sports-nutrition-care
https://www.scandpg.org/educational-resources/3-2-1-done
https://www.scandpg.org/educational-resources/3-2-1-done
http://www.scandpg.org
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recruit volunteers for subunit project.
Contact Mark Hoesten at
mshcg@yahoo.com
• We Welcome Your Webinar Input!
Do you have an idea for, or are you in-
terested in writing a webinar or a
mini-webinar for the Wellness & Well-
being subunit?  Contact Mark
Hoesten at mshcg@yahoo.com.
• 2020 SCAN Symposium.We hope
to see you next year at the 36th An-
nual SCAN Symposium in Boston, MA!
• Food & Nutrition Conference and
Expo. We hope everyone had a great
time at FNCE® this year.  We look for-
ward to seeing you next at FNCE
2020!

■ View SCAN’s Latest Annual
Report Online
Members can find SCAN’s Annual Re-
port for fiscal year 2018-2019 posted
on the SCAN website (www.scan-
dpg.org/about-us/annual-report). The
report provides an inside look at
SCAN’s programs, services, initiatives,
and more—giving you important
highlights on what SCAN has to offer,
and how it is continually working for
you. 

■ Looking for Past 
PULSE Articles?
If you’re doing research or simply
want to locate content that appeared
in an archived issue of SCAN’S PULSE,
check out the annual “Index of Top-
ics” posted for each year on SCAN’s
website. You’ll find the issue and
page number for each feature article
(conveniently listed by practice are),
and each item in the “Conference
Highlights,” “Reviews,” and “Research
Digest” departments. You can then
instantly access the archived issue
online. As a member benefit, all PULSE
issues and annual indexes are avail-
able you for free at
www.scandpg.org/nutrition-
info/pulse-newsletters.

■ Call for Abstractors for
“Research Digest”
The “Research Digest,” which appears
in each issue of SCAN’S PULSE, pro-
vides summaries of published papers
relating to all of SCAN’s practice
areas: nutrition for sports and physi-
cal activity, cardiovascular health and
wellness.  

You can contribute to the “Research
Digest” by volunteering to abstract a
recently published study on any of
the above practice areas. For details
on this opportunity, contact Kary
Woodruff, MS, RD, CSSD, co-editor of
“Research Digest,” at
kary.woodruff@health.utah.edu. 
Become a contributor to PULSE!

■ Manuscripts for PULSE
Welcome
SCAN’S PULSE welcomes the submis-
sion of manuscript to be considered
for publication. In particular, PULSE is
interested in receiving original re-
search reports and review articles.
Manuscripts presenting practical
guidelines, case studies, and other in-
formation relative to SCAN will also
be considered.

Manuscripts must be prepared and
submitted in accordance with PULSE’s
Guidelines for Authors; only manu-
scripts that follow these guidelines
will be considered. The Guidelines for
Authors can be accessed at
www.scandpg.org/nutrition-
info/pulse/.

Symposium 2020

Revolutionizing 
Performance Nutrition

March 21-23, 2020
Boston Park Plaza

Boston, MA

The 36th Annual SCAN Sympo-
sium, Revolutionizing Perform-
ance Nutrition,will explore,
challenge, and discuss revolution-
izing evidence-based nutrition re-
search, science, practice, and
policy.

The 2020 SCAN Symposium has
been carefully planned to provide
you with insights and information
that can help individuals maxi-
mize their health and human per-
formance. Attend this event to:

■ Examine best nutrition prac-
tices for sport, physical activity,
cardiovascular health, and well-
being

■ Gain new tools to support
clients, patients, athletes, and first
responders to perform to their
peak potential

■ Network with colleagues and
advance your career development

For more information and up-
dates, watch for eblasts and visit
www.scandpg.org/scan-
events/scan-symposia.

https://www.scandpg.org/scan-events/scan-symposia
https://www.scandpg.org/scan-events/scan-symposia
https://www.scandpg.org/scan/member-resources/scan-newsletters/pulse
https://www.scandpg.org/scan/member-resources/scan-newsletters/pulse
mailto:kary.woodruff@health.utah.edu
https://www.scandpg.org/scan/nutrition-info/pulse/pulse-newsletters
https://www.scandpg.org/scan/nutrition-info/pulse/pulse-newsletters
https://www.scandpg.org/about-us/annual-report
https://www.scandpg.org/about-us/annual-report
mailto:mschcg@yahoo.com
mailto:mschcg@yahoo.com
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Upcoming Events

March 12-15, 2020
ACSM’s International Health & Fitness
Summit & Exposition, Atlanta, GA. For
information: acsmsummit.org

April 4-7, 2020
Experimental Biology 2020, San
Diego, CA. For information: 
http://experimentalbiology.org/2020/
Home.aspx.

March 21-23, 2020
Join your colleagues at the 36th An-
nual SCAN Symposium, Revolutioniz-
ing Performance Nutrition, Boston, MA.
For more information: www.scan-
dpg.org/scan-events/scan-symposia.

May 26-30, 2020
ACSM Annual Meeting, World Con-
gress on Exercise is Medicine®, and
World Congress on the Basic Sciences
of Exercise and the Brain, San Fran-
cisco, CA. For information:
www.acsm.org.
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