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Effects of Ribose Supplementation on Repeated
Sprint Performance in Men
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ABSTRACT

This study used a randomized, placebo-controlled, crossover
design to evaluate the effects of oral ribose supplementation
on short-term anaerobic performance. After familiarization,
subpdspeﬁomtedemGdrepm&dqclesprmtmm
(six 10-second sprints with 60-second rest periods between
sprints) in a single day. After the second exerdise, bout sub-
jects ingested 32 g of ribose or cellulose (4 x 8-g doses)
during the next 36 hours. After supplementation, subjects
retumed to the laboratory to a single bout of cycle
sprinting (as described above). After a 5-day washout period,
subjects repeated the protocol, receiving the opposite sup-
plement treatment. Ribose supple!mum lead to statisti-
cally significant increases in mean

in sprint 2 (10.9 and 6.6%, respective )andh:giu(almgh
not significant) absolute values in sprints 1, 3, and 4. In con-
clusion, ribose supplementation did not show reproducible
increases in performance across all 6 sprints. Therefore,
within the framework of this investigation, it appears that
ribose supplementation does not have a consistent or sub-
stantial effect on anaerobic cycle sprinting.
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Introduction

umerous food supplements have flooded the mar-

ket, promising a variety of positive effects includ-
ing, but not limited to, increased vigor and energy,
improved quality of life, and enhanced athletic perfor-
mance. One such p nutritional supplement is ri-
bose. Ribose is a pentose (5 carbon) sugar present in
small quantities in several foodstuffs. In addition,
most of the body’s ribose is synthesized endogenously
through the pentose phosphate pathway. This sub-
strate is used as a key component in both de novo
nucleotide synthesis and in nucleotide salvage path-
ways, the most relevant to anaerobic performance be-
ing its incorporation into adenosine triphosphate

(ATP). Skeletal muscle uses the high-energy phosphate
bonds present in both adenosine diphosphate (ADP)
and ATP to fuel muscular work during bouts of exer-
dse. As a result, hydrolysis and depletion of adenine
nucleotides during intense exercise is inevitable, es-
pecially in fast-twitch skeletal muscle fibers. In fact,
research by Hellsten-Westing et al. (5, 6) has shown
that the concentration of total adenine nucleotides
(ITAN]; ATP, ADP, and adenosine monophosphate
[AMPY]) in skeletal muscle declines in response to acute
and chronic (6 weeks) high-intensity cycle exercise.
This research has important implications for ribose
supplementation.

If increased skeletal muscle ribose availability dur-
ing and after exercise could either increase the pro-
duction of new nucleotides (de novo synthesis) or in-
crease the recovery of lost nucleotides (salvage), then
the administration of ribose would increase [TAN], im-
prove performance, and improve recovery. Data indi-
cate that increased in vitro ribose availability after ex-
ercise leads to a three- to fourfold increase in de novo
nucleotide synthesis (14). If these data are applicable
to skeletal muscle in vivo, ribose may increase the abil-
ity of skeletal muscle to regenerate lost nucleotides like
ATP, ADP, and AMP. This could lead to improved in-
termittent exercise performance (as seen with creatine
supplementation) or increased recovery between bouts
of exercise. The latter mechanism is more likely.

In clinical populations, ribose has shown promise
as an energy-providing supplement, enhancing de
novo synthesis of purine nucleotides, reducing muscle
cramping, and increasing exercise tolerance (3, 4, 15~
17). However, ribose has also gained popularity in the
athletic and fitness communities despite the lack of
convincing data supporting its use. Manufacturers
have suggested that oral supplementation of ribose
can increase anaerobic performance because of its po-
tential to improve skeletal muscle energy and nucleo-
tide balance. Therefore, ribose is marketed as an ana-
bolic agent and an ergogenic aid. No investigations
have been conducted to examine the proposed ergo-
genic benefits of ribose in healthy populations, the
very populations that are now embradng its use
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Effect of Extracts from Rhodiola Rosea and Rhodiola
Crenulata (Crassulaceae) Roots on ATP Content

in Mitochondria of Skeletal Muscles

M. Abidov, F. Crendal*, S. Grachev*, R. Seifulla**, and T. Ziegenfuss***

Translated from Byulleten’ Eksperimental’noi Biologii i Meditsiny, Vol. 136, No. 12, pp. 664-666, December, 2003

Original article submitted September 16, 2003

We studied the effects of oral treatment with extracts from Rhodiola rosea (50 mg/kg) and
Rhodiola crenulata (50 mg/kg) roots on the duration of exhaustive swimming and ATP
content in mitochondria of skeletal muscles in rats. Treatment with R. rosea extract signifi-
cantly (by 24.6%) prolonged the duration of exhaustive swimming in comparison with control
rats and rats treated with R. crenulata. R. rosea extract activated the synthesis or resynthesis
of ATP in mitochondria and stimulated reparative energy processes after intense exercise.
Experiments proved different pharmacological characteristics of R. rosea and R. crenulata:
R. rosea is most effective for improving physical working capacity.

Key Words: ATP; mitochondria; Rhodiola rosea: Rhodiola crenulata; rosavines; salidroside

Rhodiola rosea (Crassulaceae) or golden root grows
in Arctic highlands and is used for phytotherapy in
Russia, Scandinavia, and Asia [5]. Extract of Rhodiola
rosea root is characterized by stress-protective and
antidepressive action. It alleviates emotional, mental,
and physical disorders [10,11], reduces the severity of
exhaustion after intensive physical exercise [1.4], ele-
vates concentrations of norepinephrine, dopamine, and
serotonin in the brain, and acts as a nicotinic choli-
nergic agonist in the CNS [7]. Professional athletes
use R. rosea for increasing physical activity, stimu-
lating anabolic processes in skeletal muscles, increa-
sing endurance during maximum physical exercise,
and promoting subsequent recovery of the cardiovas-
cular system [1.4].

The main components determining the phytoche-
mical and pharmacological characteristics of R. rosea
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are rosavine (cinnamic alcohol vicyanoside), rosine,
rosarine (common name rosavines, which seem to be
components of R. rosea alone), and hydroxyphenyl-
ethanol-2-D-glucopyranoside (salidroside) [3]. On the
other hand, all plants of the Rhodiola genus contain
salidroside [13.14].

Medicinal plant R. crenulata grows in Uzbekistan,
China, and other Asian countries. It seems 1o possess
the effects of “informing”™ or “preventing” which are
due to salidroside. However, this hypothesis was not
confirmed clinically.

We studied the effects of extracts from R. rosea
roots and R. crenulata root on ATP content in the
muscle mitochondria of rats before and after the ex-
haustive swimming test.

MATERIALS AND METHODS

The underground parts of R. rosea were collected in
East Siberia. R. crenulata Fish et Mey roots were re-
ceived from the Academy of Sciences of China. The
plants were collected during the late blooming period;
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Effect of Creatine Loading on Anaerobic
Performance and Skeletal Muscle Volume in NCAA
Division | Athletes
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OBJECTIVE: We measured the effect of 3 d of e (Cr)
mance and thigh muscle volume in elite power athletes.
METHODS: Ten male (mean * standard deviation of body mass and percentage of fat (81.1 = 10.5 kg and
98 = 3.5) and ten female (584 = 53 kg and 15.0 = JJ)Mawmmhcdfamnnd l()-acycle
sprint scores, paired by rank, and randomly assigned to the Cr or placebo (P) group. Suby
mmumllhwd:mmknpuuedulmw«ofmu\tryb:ﬁnemdaﬂchdofCr(OSSg‘k'

on repeated speint perfor-

o

of fat-free mass) or P (maltod ) Bcfonndaﬁtr ,,' ion, 10 2
mgesofbmhlhnghsm buained with ) ging.
RESULTS: Cr suppl lted in statistically signifi i in body mass (0.9 = 0.1 kg,

P < 0.03), total work during the first sprint (P < 004LMpeakpmhtr&mn.sptmls2|o6(P<0|0)
As expected, total work and peak power values for males were greater than those for their female
during the initial sprint (P < 0.02); however, the reverse was true during the last theee sprints

(P <001). I g data showed a 6.6% i in thigh volu mﬁ\cofm(‘rmbpcu(l’ 0.05).
CONCLUSION: These data indicate that 3 d of Cr suppl ion can thigh muscle volume and
may enhance cycle sprint performance in elite power athletes; moreover, this effect is greater in females
as sprints are repeated.  Nutrition 2002:18:397-402. CElsevier Science Inc. 2002
KEY WORDS: i ine loading, dietary gogenic aid
INTRODUCTION we investigated whether 3 d of Cr supplementation in elite power
athletes would affect sprint cycle perfi and thigh k
Exogenous creatine (Cr) feedings (20 g/d X 5-6 d) can add 1o the volume.
bodyslﬂalumnepooL"mduploJO%oflhuexumu
b ine (PCr). Perf benefits have included in-
cmmmpnku&mkmt’mdmnucexmmd
reductions in fatigue during dynamic and i i MATERIALS AND METHODS
Interestingly, not all snnhs have shown a performance im-
with Cr suppl For i reports using Subjects
smmmmg‘mdnmmy showed no benefit with Cr supplemen-
tation. Further, an investigation by Cooke et al.* found no effect of AﬂaHmSub)msznﬂBo-rdappovlLlo(mmndlo
Cr during a single bout of cycling exercise. The underlying ) athletes in Di 1 of the National Collegiate Athletic
for equivocal results are unclear but may be related 1o design or Association were ited from the university population 10 par-

statistical issues (e.g.. lack of a control group, use of repeated 1
tests with no experimentwise correction, or the use of lengthy rest
periods between repeated tests) in some of these studies.
Mouovu Muad:aﬂlofpcbh:bcdmfmonm(‘r
ion in elite ly those
mvolwdnpmvu spom(e.awmﬂn. hockzy lmk:thll.md
sprinting). We pmnously observed increased (14%) resting PCe/
ATP(“P 4 py) within 48 1o 72 h of
Cr supplanmmm(ZO.d) ruuhm;mayogameffam during
mntense muscle ined males.’* Thus,
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ticipate in the study. Eight of the 10 male athletes were university
wrestlers and the other two were ice-hockey players. The female
sample represented a wider range of sports: gymnastics (three),
basketball (two), field bockey (two), softball (two), and track
(one). For those athletes involved in team sports, care was taken to
recruit individuals whose position required brief, intense, repeated
activity (e.g., far\nrdsmdgwdsmhukmuadm‘dﬂchhsm
field hockey) to ity of bi
power’“”Subpnswmngwdhnhhndebyw
university physical examinations and medical history profiles;
none reported the use of tobacco, steroids, diuretics, or oral con-
i and all regularly d meat in their diets. The
feuul:dhleltuwho in this study menstruated regu-
h:lymdwmmdndulcm?dh:fmd:om«ofmmm
nature, p and dant risks involved in the study were
cxphmedcartfnlly to each subject before providing written con-
sent o parth No v won was provided.
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PII S0899-9007(01)00802-4
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Effects of creatine on thermoregulatory responses while
exercising in the heat
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Objective: We hypothesized that creatine supplementation would interfere with normal body fluid
shifts that occur during exercise in a hot environment due to its osmotic effect intracellularly. This
study examined the effects of acute creatine loading (20 g/d for 5 d) on the thermoregulatory
response of the body during a bout of exercise at 39°C.

Methods: Subjects (15 men and | woman) performed a cycle test of maximum oxygen consump-
tion to determine the proper work rate for the heat-stress test (40 min at 55% maximum oxygen
consumption at 39°C) and were assigned to a creatine group (n = 8) or a placebo group (n = 8) in
a double-blind fashion. Each group performed the heat-stress test on two separate occasions: before
supplementation and after supplementation (20 g/d of creatine with Gatorade or Solka-floc plus
Gatorade). Dependent variables included rectal temperature, mean skin temperature, mean body
temperature, and perceived thermal sensation.

Results: Repeated measure analysis of variance showed a significant (P = 0.05) increase in body
weight in the group supplemented with Gatorade. Core temperature was significantly lower afier
supplementation for both groups combined (before supplementation at 37.85°C and after supple-
mentation at 37.7°C), with no difference between groups. A significant three-way interaction (group
X trial X time) was also found for rectal temperature, with both groups having significantly lower
rectal temperature afier supplementation. Mean body and mean skin temperatures showed no
differences.

Conclusions: Short-term creatine supplementation (20 g/d for 5 d) did not have a negative effect
on thermoregulatory responses during exercise at 39°C.  © 2005 Elsevier Inc. All rights reserved.

Kevwords Creatine: Heat; Sub mmal ise; Th

i i il

Introduction

Many creatine (Cr) studies [1-4] have been conducted
over the past years because of the role of Cr in energy
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metabolism. During high-intensity exercise (of short dura-
tion), the energy for resynthesis of adenosine triphosphate is
supplied from the breakdown of phosphocreatine (PCr) and
anacrobic glycolysis [5]. The amount of available PCr ap-
pears to correlate with force development and may contrib-
ute to the delay of fatigue in high-intensity exercise [6]. It
has been documented that acute Cr supplementation is ef-
fective in anacrobic performance by increasing free Cr and
PCr within skeletal muscle cells [7). Greenhaff et al. [8)
evaluated this effect of Cr supplementation on PCr resyn-
thesis. After 20 electrically evoked isometric contractions of
the quadriceps muscle, the results supported an increased
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Extract of Rhodiola rosea Radix Reduces the Level
of C-Reactive Protein and Creatinine Kinase in the Blood
M. Abidov, S. Grachev, R. D. Seifulla, and T. N. Ziegenfuss

Translated from Byulleten” Eksperimental'noi Biologii i Meditsiny, Vol. 138, No. 7, pp. 73-75, July, 2004

Original article submitted December 19, 2003

The effects of extracts of Rhodiola rosea radix on blood levels of inflammatory C-reactive
protein and creatinine Kinase were studied in healthy untrained volunteers before and after
exhausting exercise. Rhodiola rosea extract exhibited an antiinflammatory effect and protec-

ted muscle tissue during exercise.

Key Words: C-reactive protein; creatinine kinase; Rhodiola rosea; muscle protection;

adaptogen

Professional athletes effectively use Rhodiola rosea
(“golden radix™) extract as a safe nonsteroid food ad-
ditive improving endurance and rapid recovery of
muscles during several decades [7]. Rhodiola rosea
extract improves muscle work due to mobilization and
more economic expenditure of energy resources of
muscles [1]. The use of adaptogens including R. rosea
improved physical endurance of male athletes, redu-
cing blood lactate level and accelerating recovery after
exhausting exercise [2,6,7].

Muscle injury involves inflammation (increase in
blood IL-6 level) and increases the risk of myocardial
infarction in subjects with latent cardiovascular dis-
eases (particularly in those neglecting regular exerci-
ses) [9]. The inflammatory process plays an important
role in the etiology of coronary disease. The relation-
ship between increased blood concentrations of C-re-
active protein (CRP) and creatinine kinase (CK) and
muscle injuries in untrained subjects after exhausting
physical exercise was demonstrated [12].

Here the effect of regular treatment with R. rosea
extract and plasma levels of CRP and CK in untrained

Center of Modemn Medicine, Ministry of Def Industry of Rus-
sian Federation; I. M. Setch Moscow Medical Academy: Rus-
sian Center for Physical Culture Improvement, Moscow; Pinnacle
Institute of Health and Human Performance, Wadsworth Medical
Center, Wadsworth. Address for correspondence: info dabsdov na.
Abidov M. twad T.N.

com. Zi
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subjects before and after maximum exercise was eva-
luated in a double-blind placebo-controlled study.

MATERIALS AND METHODS

The study was carried out in 36 healthy untrained
volunteers aged 21-24 years. All were non-smokers
without symptoms of cardiovascular diseases for 12
months preceding the study and took no antiinflamma-
tory drugs for 6 months before the study. Caffeine or
ethanol-containing drinks were prohibited during the
study. Vo, weight, fat percentage (by Moreno’s
method [13]), and initial blood levels of CRP and CK
were measured before the study, after which the vo-
lunteers were randomly divided into 3 groups. The test
for normal distribution and analysis of dispersions
showed no appreciable differences between the groups.

Group 1 (n=12) received 340 mg RHODAX (pre-
paration containing 30 mg active substances of R. ro-
sea extract) twice a day (in the morning and evening)
and group 2 (n=12) received 340 mg placebo for 30
days before and 6 days after exhausting physical exer-
cise. Group 3 (n=12) served as the control. Exhausting
physical exercise test was carried out on a computer-
aided bicycle ergometer. The initial exercise of 20 W
was gradually increased by 10 W/min. The test was
discontinued after attaining physical exhaustion, when
the volunteer could no longer rotate the pedals at a rate
of 60 cycle/min.

0007-4888/04/1381-0063 © 2004 Sp Media, Inc.
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EFFECTS OF CREATINE, GINSENG, AND ASTRAGALUS
SUPPLEMENTATION ON STRENGTH, BODY COMPOSITION,
MOOD, AND BLOOD LIPIDS DURING STRENGTH-TRAINING

IN OLDER ADULTS
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University, Wichita, USA
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ABSTRACT

The effects of supplemental dictary creatine and a botanical extract consisting of ginseng and astragalus
were evaluated in 44 adults aged 55-84 years participating in a 12-week strength-training
Participants consumed creatine only (Cr), creatine plus botanical extract (CrBE), or placebo (PL), nnd
performed bench press, lat pull down, biceps curl, leg press, knee extension, and knee flexion for 3 sets
of 8-12 reps on 3 days per week for 12 weeks. The 1-repetition maximum for each exercise, body
composition (full-body DEXA), blood lipids, and mood states were evaluated before and after the
intervention. Training improved (p < 0.05) strength and lean mass for all groups, however greater gains
were observed with Cr and CrBE compared with placebo (but no difference was found between Cr and
CrBE). Only CrBE improved blood lipids and self-reported vigor, and the CrBE group lost significantly
more body fat and gained more bench press strength than Cr. These results indicate that strength and lean
mass gains achieved by older adults participating in a strength training program can be enhanced with
creatine supplementation, and that ginseng and astragalus may provide additional health and
psychological benefits. However, these herbs do not appear to have an additive effect on strength and
lean mass gains during training.

KEY WORDS: Exercise, aging, creatine loading, strength training, dictary supplements.

INTRODUCTION total creatine pool (Harris et al. 1992). The ability of

supplemental creatine monohydrate to enhance
Creatine 1s a naturally occurring compound that is skeletal m“ﬂfk_? slrcngth has been the subject of
found in the skeletal and cardiac muscles, and numerous studics in the last decade. It has been
exogenous creatine feedings can add to the body’s  shown to increase peak strength, mean power output,
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Effects of a Water-Soluble Cinnamon Extract on
Body Composition and Features of the Metabolic
Syndrome in Pre-Diabetic Men and Women
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ABSTRACT

Purpose: The purpose of this study was to determine the effects of supplementation with a water-soluble
cinnamon extract (Cinnulin PF®) on body composition and features of the metabolic syndrome. Methods:
Twenty-two subjects with prediabetes and the metabolic syndrome (mean + SD: age, BMI, systolic blood
pressure [SBP), fasting blood glucose [FBG): 46.0 £ 9.7 y; 33.2 + 9.3 kg/m’; 133 + 17 mm Hg; 1143 + 116
mg/dL) were randomly assigned to supplement their diet with either Cinnulin PF® (500 mg/d) or a placebo for
12-weeks. Main outcome measures were changes in FBG, SBP, and body composition measured after 12-weeks
of supplementation. The pnmary statistical analyses consisted of two factor (group x time), repeated-measures
ANOVA for between group differences over time. In all analyses, an intent-to-treat approach was used and
significance was accepted at P<0.05. Results: Subjects in the Cinnulin PF® group had significant decreases in
FBG (-8.4%: 116.3 £ 12.8 mg/dL [pre] to 106.5 + 20.1 mg/dL [post], p<0.01), SBP (-3.8%: 133 + 14 mm Hg
[pre] to 128 + 18 mm Hg [post], p<0.001), and increases in lean mass (+1.1%: 53.7 + 11.8 kg [pre] to 543 +
11.8 kg [post], p<0.002) compared with the placebo group. Additionally, within-group analyses uncovered
small, but statistically significant decreases in body fat (-0.7%: 37.9 £ 9.2 % [pre] to 37.2 + 8.9 % [post],
p<0.02) in the Cinnulin PF® group. No significant changes in clinical blood chemistries were observed between
groups over time. Conclusions: These data support the efficacy of Cinnulin PF® supplementation on reducing
FBG and SBP, and improving body composition in men and women with the metabolic syndrome and suggest
that this naturally-occurring spice can reduce risk factors associated with diabetes and cardiovascular discases.
Journal of the International Society of Sports Nutrition. 3(2): 45— 53, 2006.

Key Words: prediabetes, glucose, body fat, insulin, systolic blood pressure, dyslipidemia

INTRODUCTION

A number of spices and herbs have a long history of
traditional use in treating elevated blood sugar levels
' One such compound that has recently been the
subject of intense research is cinnamon, a compound
granted GRAS (Generally Recognized As Safe)
status by the United States Food and Drug
Admmistration. The beneficial effects of cinnamon
on glucose control appear to be in part due to doubly-
linked polyphenol type-A compounds *. Over the past
two decades, in vitro and in vivo data have been
accumulating which support the role of cinnamon on
glycemic control. For example, Jarvill-Taylor et al. *

reported that cinnamon stimulated glucose uptake,
glycogen synthesis, and activated glycogen synthase
m 3T3-L1 adipocytes. In rats, cinnamon enhanced
glucose uptake by enhancing insulin-stimulated
tyrosine  phosphorylation of insulin receptor-fi,
msulin receptor substrate-1, and phosphatidylinositol
3-kinase in a dose-dependent fashion **. To date,
human studies demonstrating beneficial effects of
cinnamon supplementation on glucose rcgghu'on
have studied subjects with type Il diabetes ™' In a
dose-response study, Khan et al. * reported that 40-
days of supplementation with 1, 3, or 6 grams of
whole cinnamon per day resulted in dose-dependent
decreases in fasting blood glucose (FBG), and
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A Position Statement and Review of the
Literature

Position Statement: The following nine points related
to the use of creatine as a nutritional supplement con-
stitute the Position Statement of the Society. They have
been approved by the Research Committee of the Soci-

ety.

1. Creatine monohydrate is the most effective ergogenic
nutritional supplement currently available to athletes in
terms of increasing high-intensity exercise capacity and
lean body mass during training.

2. Creatine monohydrate supplementation is not only
safe, but possibly beneficial in regard to preventing injury
and/or management of select medical conditions when
taken within recommended guidelines.

3. There is no scientific evidence that the short- or long-
term use of creatine monohydrate has any detrimental
effects on otherwise healthy individuals.

4. If proper precautions and supervision are provided,
supplementation in young athletes is acceptable and may
provide a nutritional alternative to potentially dangerous
anabolic drugs.

provided the onginal work is properly cted.

5. At present, creatine monohydrate is the most exten-
sively studied and clinically effective form of creatine for
use in nutritional supplements in terms of muscle uptake
and ability to increase high-intensity exercise capacity.

6. The addition of carbohydrate or carbohydrate and pro-
tein to a creatine supplement appears to increase muscu-
lar retention of creatine, although the effect on
performance measures may not be greater than using cre-
atine monohydrate alone.

7. The quickest method of increasing muscle creatine
stores appears to be to consume ~0.3 grams/kg/day of cre-
atine monohydrate for at least 3 days followed by 3-5 g/
d thereafter to maintain elevated stores. Ingesting smaller
amounts of creatine monohydrate (e.g, 2-3 g/d) will
increase muscle creatine stores over a 3-4 week period,
however, the performance effects of this method of sup-
plementation are less supported.

8. Creatine products are readily available as a dietary sup-
plement and are regulated by the U.S. Food and Drug
Administration (FDA). Specifically, in 1994, US. President
Bill Clinton signed into law the Dietary Supplement
Health and Education Act (DSHEA). DSHEA allows man-
ufacturers/companies/brands to make structure-function
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Effect of Creatine Supplementation and
Resistance-Exercise Training on Muscle
Insulin-Like Growth Factor in Young Adults

Darren G. Burke, Darren G. Candow, Philip D. Chilibeck,
Lauren G. MacNeil, Brian D. Roy, Mark A. Tarnopolsky,
and Tim Ziegenfuss

The purpose of this study was to compare changes in muscle insulin-like growth
factor-1 (IGF-I) content resulting from resistance-exercise training (RET) and
creatine supplementation (CR). Male (n = 24) and female (n = 18) participants with
minimal resistance-exercise-training experience (21 year) who were participating
in at least 30 min of structured physical activity (i.e., walking, jogging, cycling)
3-5 x/wk volunteered for the study. Participants were randomly assigned in blocks
(gender) to supplement with creatine (CR: 0.25 g/kg lean-tissue mass for 7 days;
0.06 g/kg lean-tissue mass for 49 days: n = 22, 12 males, 10 female) or isocaloric
placebo (PL: n =20, 12 male, 8 female) and engage in a whole-body RET program
for 8 wk. Eighteen participants were classified as vegetarian (lacto-ovo or vegan;
CR: 5 male, 5 female: PL: 3 male, 5 female). Muscle biopsies (vastus lateralis)
were taken before and after the intervention and analyzed for IGF-1 using standard
immunohistochemical procedures. Stained muscle cross-sections were examined
microscopically and IGF-1 content quantified using image-analysis software.
Results showed that RET increased intramuscular IGF-1 content by 67%, with
greater accumulation from CR (+78%) than PL (+54%; p = .06). There were no
differences in IGF-1 between vegetarians and nonvegetarians. These findings
indicate that creatine supplementation during resistance-exercise training increases
intramuscular IGF-1 concentration in healthy men and women, independent of
habitual dietary routine.

Keywords: peptide hormone, muscle biopsy, sport nutrition, vegetarians

Burke is with the Dept. of Human Kinetics, St. Francis Xavier University, Antigonish, NS, Canada.
Candow is with the Faculty of Kinesiology and Health Studies, University of Regina, Regina, SK, Canada
S4S 0A2. Chilibeck is with the College of Kinesiology. University of Saskatchewan, Saskatoon, SK,
Canada STN 5B2. MacNeil is with the Dept. of Kinesiology, and Tamopolsky, the Dept. of Pediatrics
and Medicine. McMaster University, Hamilton, ON, Canada. Roy is with the Dept. of Physical Education
and Kinesiology, Brock University, St. Catharines, ON, Canada. Ziegenfuss is with the Ohio Research
Group, Wadsworth Medical Center, Wadsworth, OH.
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ISSN exercise & sport nutrition review:
research & recommendations

Richard B Kreider'", Colin D Wilborn?, Lem Taylor®, Bill Campbell®, Anthony L Almada®, Rick Collins®,

Mathew Cooke®, Conrad P Earnest’, Mike Greenwood®, Douglas S Kalman®, Chad M Kerksick'®, Susan M Kleiner’,
Brian Leutholtz®, Hector Lopez'?, Lonnie M Lowery'*, Ron Mendel', Abbie Smith'®, Marie Spano'®,

Robert Wildman'®, Darryn S Willoughby®, Tim N Ziegenfuss'’, Jose Antonio™®

Abstract

Sports nutrition is a constantly evolving field with hundreds of research papers published annually. For this reason,
keeping up to date with the literature is often difficult. This paper is a five year update of the sports nutrition
review article published as the lead paper to launch the JISSN in 2004 and presents a well-referenced overview of
the current state of the science related to how to optimize training and athletic performance through nutrition.
More specifically, this paper provides an overview of: 1) The definitional category of ergogenic aids and dietary
supplements; 2)) How dietary supplements are legally regulated; 3.) How to evaluate the scientific merit of nutri-
tional supplements; 4) General nutritional strategies to optimize performance and enhance recovery; and, 5) An
overview of our current understanding of the ergogenic value of nutrition and dietary supplementation in regards
to weight gain, weight loss, and performance enhancement. Our hope is that ISSN members and individuals inter-
ested in sports nutrition find this review useful in their daily practice and consultation with their clients.

Introduction

Sports nutrition professionals need to know how to
evaluate the scientific merit of articles and advertise-
ments about exercise and nutrition products so they can
separate marketing hype from scientifically-based train-
ing and nutritional practices. In order to help ISSN
members keep informed about the latest in sports nutri-
tion, we have updated the ISSN Exercise & Sports
Nutrition Review that was used to help launch the
JISSN (originally called the Sports Nutrition Review
Journal). This paper provides an overview of: 1.) The
definitional category of ergogenic aids and dietary sup-
plements; 2.) How dietary supplements are legally regu-
lated; 3.) How to evaluate the scientific merit of
nutritional supplements; 4.) General nutritional strate-
gies to optimize performance and enhance recovery;
and, 5.) An overview of our current understanding of
the ergogenic value in regards to weight gain, weight
loss, and performance enhancement supplements. We
have also categorized nutritional supplements into

* Comespondence: rresdenphin tamu edu
Exercise & Sports Nutrition Lab, Texas ASM Universty, College Station, TX,
USA

() Biomed Central

‘apparently effective’, ‘possibly effective’, ‘too early to
tell’, and ‘apparently ineffective’ as well a description of
our general approach into educating athletes about
sports nutrition. Over the last five years there have been
many changes to our original categorization of supple-
ments. In addition, a number of new supplements have
been introduced to the market are reviewed in this arti-
cle. While some may not agree with all of our interpre-
tations of the literature and/or categorization of a
particular supplement, and some classifications may
change over time as more research is forthcoming, these
interpretations are based on current available scientific
evidence and have been well received within the broader
scientific community. Our hope is that ISSN members
find this information useful in their daily practice and
consultation with their clients.

Ergogenic Aid

An ergogenic aid is any training technique, mechanical
device, nutritional practice, pharmacological method, or
psychological technique that can improve exercise per-
formance capacity and/or enhance training adaptations
[1-3]. This includes aids that may help prepare an

© 2010 Kresder et al icensee BioMed Contral Ltd This & an Open Access aticle distributed under the terms of the Creative Commons
Antribution License (hitpu/Ceagvecommons org/Micenses/by 204 which pemmits unrestricted use, dstribution, and reproduction in
anmy medum, provided the onginal work & property cned
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The effects of Teacrine™

, a nature-identical

purine alkaloid, on subjective measures of
cognitive function, psychometric and
hemodynamic indices in healthy humans: a
randomized, double-blinded crossover pilot trial

SM Habowski, JE Sandrock, AW Kedia, Tim N Ziegenfuss'

Fraom The Eleventh Intemational Society of Sports Nutrition (155M) Conference and Expo

Clearwater Beach, FL, USA. 20-21 June 2014

Background

Aside from caffeine, there is a relative dearth of evidence
regarding natural ingredients that enhance subjective
“energy” levels. We have studied a unique, naturally occur-
ring purine alkaloid, present in Camellia assamica variety
kucha tea (amongst other botanical sources) that acts on
both adenosinergic and dopaminergic pathways that
appears to influence multiple neurochemical pathways. As
a first step in a series of experiments, we examined the
effects of TeaCrina™, a nature-identical, chemically
equivalent bicactive compound known as theacrine
(1.3,7 9-tetramethyluric acid), in humans.

Methods

Using a randomized, double-blinded, within-subject
(crossover) design, 15 healthy subjects (mean + 5D age,
height, wgt, BMI: 28.3 + 6.1 y, 1757 £ 11.5 em, 898 £
21.7 kg, 29.1 £ 4.7) volunteered to ingest 200 mg of
TeaCrine (Compound Solutions, Inc., Carlsbad, CA)
(TC) or Placebo (PLA). Anchored VAS questionnaires
were used to detect changes in various aspects of physi-
cal and mental energy and performance; side effect pro-
files, hemodynamics and biochemical markers of safety
were also collected over a 3-hr post-dosing period.
A subset of 6 subjects underwent a separate 7-day,
open-label, repeated dose study comparing 100 mg,
200 mg and 400 mg of TC. Consent to publish the
results was obtained from all participants.

* Corespondence: tzgappliedheathsdences.on
The Carter for Applisd Health Sciences, Stow, Ohio, LEA

Results

The 200 mg dose of TC caused significant improve-
ments in energy (TC: +8.6% vs. PLA: -5.7%, P=0.049)
and reductions in fatigue (TC: -6.7% vs. PLA: +5.8%,
P=0.04). A trend for improved concentration was also
noted (TC: +2.4% vs. PLA: -1.3%, P=0.07). No changes in
systemic hemodynamics or side effect profiles were noted.
The N=6 cohort study demonstrated moderate to large
effect sizes (050 to 0.71) with the 200 mg dose of TC over
a 7-day period of assessment for the following subjective
measures: energy, fatigue, concentration, anxdety, motiva-
tisn to exercise and libido.

Conclusion

These pre-ll‘jminar'g.' data support the benefits of acute
TeaCrine supplementation on subjective “energy”
levels and some indices of mental performance. Future
studies are underway to confirm these newrotropic
effects and also explore potential benefits of TeaCrine”
on objective measures of cognitive and physical perfor-
mance, inflammation, pain perception, and functional

capacity.
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Eight weeks of supplementation with a
multi-ingredient weight loss product enhances
body composition, reduces hip and waist girth,
and increases energy levels in overweight men
and women

Hector L Lopez'”, Tim N Ziegenfuss', Jennifer E Hofheins’, Scott M Habowski’, Shawn M Arent’
Joseph P Weir’ and Arny A Ferrando®

Abstract

Background: Numerous natural products are marketed and sold daiming to decrease body weight and fat, but
few undergo finished product-specific research demonstrating their safety and efficacy.

Objective: To determine the safety and efficacy of a multi-ingredient supplement containing primarily raspberry
ketone, caffeine, capsaicin, garlic, ginger and Citrus aurantium (Prograde Metabolism™ [METABO)) as an adjunct to
an eight-week weight loss program

Methods: Using a randomized, placebo-controlled, double-blind design, 70 obese but otherwise healthy subjects
were randomly assigned to METABO or a placebo and underwent 8 weeks of daily supplementation, a calorie
restricted diet, and exercise training. Subjects were tested for changes in body composition, serum adipocytokines
(adiponectin, resistin, leptin, TNF-q, IL-6) and markers of health including heart rate and blood pressure

Results: Of the 45 subjects who completed the study, significant differences were observed in: body weight
(METABO -2.0% vs. placebo -0.5%, P < 0.01), fat mass (METABO -78 vs placebo -2.8%, P < 0.001), lean mass
(METABO +34% vs. placebo +0.8%, P < 0.03), waist girth (METABO -2.0% vs placebo -0.2%, P < 0.0007), hip girth
(METABO -1.7% vs. placebo -04%, P < 0.003), and energy levels per anchored visual analogue scale (VAS) (METABO +
29.3% vs. placebo +5.1%, P < 0.04). During the first 4 weeks, effects/trends for maintaining elevated serum leptin

(P < 0.03) and decreased serum resistin (P < 0.08) in the METABO group vs. placebo were also observed. No changes
in systemic hemodynamics, clinical blood chemistries, adverse events, or dietary intake were noted between groups.
Condusions: METABO administration is a safe and effective adjunct to an eight-week diet and exercise weight loss
program by augmenting improverments in body compasition, waist and hip girth. Adherence to the eight-week weight
loss program also led to beneficial changes in body fat in placebo. Ongoing studies to confirm these results and darify
the mechanisms (i.e, biochemical and neurcendocrine mediators) by which METABO exerts the observed salutary
effects are being conducted

Keywords: Dietary supplement, Raspberry ketone, Adipokine, Body composition, Fat loss, Capsaicin
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PILOT STUDY

Evaluation of the Effects of BioCell Collagen, a Novel
Cartilage Extract, on Connective Tissue Support and
Functional Recovery From Exercise

Hector L. Lopez, MD; Tim N. Ziegenfuss, PhD; Joosang Park, PhD

Abstract
Context: Little is known about the effect of nutritional
supplementation on metabolic optimization for

5 study.
Setting: The study was conducted at the Center for
Applied Health Sciences in Stow, OH, USA.

Participants: Participants were 8 healthy, recreationally
active individuals, with a mean age of 293 y.

Intervention: Participants ingested either 3 g of a novel,
hydrolyzed chicken sternal cartilage extract called
BioCell Collagen (“supplement”) or 3 g of a placebo
daily for 6 wk prior to challenge with an upper-body,
muscle-damaging resistance exercise (UBC) on day 43
and a rechallenge on day 46 to assess functional recovery.
Outcome Measures: Primary endpoints were levels of 3
blood biomarkers—creatine kinase (CK), lactate
dehydrogenase (LDH), and C-reactive protein (CRP)—

and scores on a clinical pain scale and a perceived
recovery scale (PRS).

Results: The extract attenuated the post-UBC increase
in serum markers for muscle tissue damage: CK, LDH,
and CRP. For the intervention group vs the placebo
group, the mean changes were as follows: (1) an increase
in CK of 20 U/L vs 4726 U/L, respectively; (2) a decrease
in LDH of 3.5 U/Lvs an increase of 82.9 U/L, respectively;
and (3) an increase in CRP of 0.07 mg/L vs an increase
of 0.7 mg/L, respectively. The performance decrement
in bench press repetitions to failure was 57.9% on
day 43 and 57.8% on day 46 for the intervention group

vs 72.2% on day 43 and 65% on day 46 for the placebo
group. The overall trend for the performance decrement,
together with the results for the PRS, suggested that a
more robust muscular recovery and adaptive response
occurred with use of the extract. The supplement was
well tolerated.

Conclusions: The study’s preliminary data are
promising with regard to the beneficial effects of the
extract on connective tissue protection and recovery in
those engaged in routine resistance training and
cardiovascular exercise. A larger study is warranted to
confirm and refine these findings.

Hector L. Lopez, MD, is the chief medical officer of the
Center for Applied Health Sciences in Stow, Ohio;
Tim N. Ziegenfuss, PhD, is the chief executive officer of
the Center for Applied Health Sciences. Joosang Park,
PhD, is a scientist at BioCell Technology LLC in Newport
Beach, California.

Corresponding author: Joosang Park, PkD
E-mail address: joosang@biocelltechnology.com

muscle and associated connective tissue often result

in some degree of exercise-induced muscular
damage (EIMD). EIMD results in delayed-onset muscle
soreness (DOMS) in association with an increased presence
of muscle-specific proteins in the blood, muscle edema, and
fiber swelling.! Traditionally, DOMS has largely been
explained by myogenic factors associated with structural
alteration of the sarcolemmal membrane, damage to Z disks
of sarcomeres and disruption of cytoskeletal proteins
(ie, dystrophin, desmin, titin, integrins, and fibronectin).>*
However, it is clear that shear stress and injury to other
extramuscular elements of connective tissue (extracellular
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position stand: Beta-Alanine

Eric T. Trexdler', Abbie E. Smith-Ryan'™", leffrey R. Stout®, Jay R Hoffman®, Colin D. Wilborn?, Craig Sale”,
Richard B. Kreider”, Ralf Jager®, Conrad P. Earmest™, Laurent Bannock?, Bill Campbell®, Douglas Kalman'®,

Tim N. Ziegenfuss'' and Jose Antonio'™

Abstract

Position statement: The International Society of Sparts Mutrition (I55M) provides an objective and critical review of
the mechanisms and use of beta-alanine supplementation. Based on the currert available literature, the condusions of
the IS5M are as follows: 1) Four wesks of beta-alanine supplementation (4-6 g daily) significantly augments
miuscle carnosine concentrations, thereby acting as an intracellular pH buffer; 2) Beta-alanine supplementation
currently appears to be safe in healthy populations at recommended doses; 3) The only reported side effect is

paraasthesia (tingling), but studies indicate this can be attenuated by using divided lower dases (1.6 g) or using a
sustained-release formula; 4) Daily supplermentation with 4 to 6 g of beta-alanine for at least 2 to 4 weeks has
been shown to improve exercigse perffarmancs, with more pranounced effects in open end-point tasks/time trials
lasting 1 to 4 min in duration; 5) Beta-alanine attenuates reurcmuscular fatique, particularly in older subjects, and
preliminary evidence indicates that beta-alanine may improve tactical performance; 6) Combining beta-alanine
with other single or multi-ngredient supplements may be advantageous when supplementation of beta-alanine
is high enaugh (4-& g daily) and lorg enough (minimum 4 weeks); 7) Mare research is needed to determine the
effects of beta-alanine on strength, endurance perfarmance beyond 25 min in duration, and other haalth-related

benefits associated with carmosine.

Intreduction

Beta-alanine i a non-proteocgenic amino acid that is
produced endogenously in the liver. In addition, humans
acquire beta-alanine through the consumption of foods
such as poultry and meat. By itself, the ergogenic prop-
erties of beta-alanine are limited; however, beta-alanine
has been identified as the rate-limiting precursor to car-
nosine synthesis [1, 2], and has been consistently shown
to increase levels of carnosine in human skeletal muscle.
Doses of 4 to 6 g/day of beta-alanine have been shown
to increase muscle carnosine concentrations by up to
64 % after 4 weeks [1], and up to 80 % after 10 weeks
[3]. Baguet et al. [4] demonstrated that individuals vary
in the magnitude of response to 5 to 6 weeks of beta-
alanine supplementation {48 g/day), with high re-
sponders increasing muscle carnosine concentrations by
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an average of 55 %, and low responders increasing by an
average of only 15 %. The difference between high and
low responders seems, at least in part, to be related to
baseline muscle carnosine content and muscle fiber
composition [5].

While evidence suggests that athletes engaged in re-
sistance training and high-intensity exercise have higher
concentrations of muscle carnosine [6, 7], longitudinal
training studies have demonstrated equivocal changes
in intramuscular carnosine [§-11]. The variability of
increases in carnosine appears to be reflective of base-
line levels, with vegetarians having greater increases in
camosine concentrations compared to carnivores. In
humans, muscle carnosine contents generally ranmge
from 10 — 40 mmolfkg dry weight [5, 6, 12] with
average values around 20-30 mmol/kg dry weight
[5, 13-15], although these contents can be influenced
by a number of factors. Carnosine concentrations
tend to be higher in males compared to fernales [15],
and in fast-twitch compared to slow-twitch muscle
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Effects of a dietary supplement on golf drive
distance and functional indices of golf
performance

Tim N Ziegenfuss'", Scott M Habowski', Robert Lemieux®, Jennifer E Sandrock’, A William Kedia',
Chad M Kerksick® and Hector L Lopez’

Abstract

Background: Limited research exists examining the impact of nutrition on golfing performance. This study’s
purpose was to determine the impact of daily supplementation with an over-the-counter dietary supplement on
golf performance

Methods: Healthy men (303 £ 69y, 183.1 £ 56 ¢cm, 86.7 = 11.9 kg), with a 5-15 handicap were assigned in a
double-blind, placebo-controlled manner to ingest for 30 days either a placebo (PLA, n = 13) or a dietary
supplement containing creatine monohydrate, coffea arabica fruit extract, calcium fructoborate and vitamin D

(Strong Drive™, SD, n = 14). Subjects ingested two daily doses for the first two weeks and one daily dose for the
remaining two weeks. Participants followed their normal dietary habits and did not change their physical activity
patterns. Two identical testing sessions in a pre/post fashion were completed consisting of a fasting blood
sample, anthropometric measurements, 1-RM bench press, upper body power and golf swing performance
using their driver and 7-iron. Data were analyzed using two-way mixed factorial ANOVAs and ANCOVA when
baseline differences were present. Statistical significance was established a priori at p < 0.05.

Results: ANCOVA revealed significantly greater (post-test) best drive distance (p = 0.04) for SD (+5.0% [+136 yards],

ES = 0.75) as well as a tendency (p = 0.07) for average drive distance to increase (+84% [+196 yards] ES = 065), while
no such changes were found with PLA (-05% [-1.2 yards], ES = 0.04 and +13% [+238 yards], ES = 0.08, respectively)
Both groups experienced significant increases in body mass and 1-RM bench press (p < 0001). No other significant
group X time interactions were found. For the SD group only, within-group analysis confirmed significant improvernents
in set 1 average (+89%, p = 0.001) and peak velocity (+6.8%, p < =001). No changes were noted for reported adverse
events, pain inventories, quality of life or ary measured blood parameter

Condusions: SD supplementation for 30 days significantly improved best drive distance more than placebo.
Supplementation was well tolerated and did not result in any clinically significant changes in markers of health or
adverse events/side effect profiles

Keywords: Golf, Performance, Creatine, Drive distance, Veelocity, Driver
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[Methods] This review arficke focuses on §m
ing, oplimal dose and intake duration aof main
dietary supplements in Sports nulrition
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verified by scientific evidencs Shal repart a
performancs enhancing effect in bath situas
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[Conclusion] Consumplion af the supple
merits are ususlly suggested inko & spedfic
times, such &5 pre-sxercee [nilrabe, cafferns
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Timing, Optimal Dose and Intake
Duration of Dietary Supplements
with Evidence-Based Use in Sports
Nutrition

Alireza Naderi'/ Erick P. de Oliveira®/ Tim N. Ziegenfuss*/
Mark E.T. Willems**
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INTRODUCTION

An increased health awareness among athletes and the public will
favor the global sports nutrition market which is predicted to have an
anmual growth rate of 9% from 2013 to 2019, to an estimated value of
USD 37.7 billion in 20019 (http: /fwww transparencymarketresearch
com/sports-nutrition-market. litml). High use of dietary and nutritional
supplements has been reported in various regions. For example, sup-
plement intake by elite Finnish athletes was 81% in 2002 and T3%
in 2009 In lran, women and men body builders reponed use of 11%
and 87%, respectively®. Athletes use dietary supplements to: 1. aid
recovery from training; 2. acquire health benefits; 3. ireat illness; and/
or 4. compensate for a poor diet”. According to the 1S Food and Dinag
Administration, a dietary supplement is a product (other than tohac-
co) o supplement the diet and contains one of mone of the following
ingredients; a vilamin, a mineral, an amino acid, a herb or other bo-
tanical. It supplements the diet by increasing its total daily imtake, or a
concentrate, metabolite, constituent, extract, or combination of these
ingredients®. Many spont supplements are available, however, it is anly
a few that are supported by enough evidence to have a performance
effect including f-alanine, beetroot juice (nitrate), caffeine, creatine,
sodium bicarbonate, carbohydrate and protein®. Additionally, studies
have also addressed supplementation and nutrient timing. Supplemen-
tation timing can he described as the sirategy for intake at a specific
time. For example, muscle protein synthesis (MPS) may be higher
with protein ingestion after resistance exercise compared to intake
before exercise®. In addition, creatine monohydrate immediately afier
haody building exercise provided greater improvement of fai-free mass
and body composition compared to intake before exercise”. Howew-
er, there is still no consensus for the timing for these supplements. In
addition to supplementation timing, the optimal dosage also needs to
be considered. For example, a dose of 20 g of post-exercise prodein dad
further increase mTOR signaling in skeletal muscle compared o 10 g8
and it was observed that a dose higher than 300 mgkg of sodium bi-
carbonate likely canses gastrointestinal discomfort®.

This narrative review focuses on timing and optimal dosage and in-
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Abstract ResearchGate
Discover the world's
Theacrine (1,3, 7 9-tetramethyluric acid) is a naturally occurring purine alkaloid, present in research

Camellia assamica variety kucha tea. Using a two-part appreach in humans, the impact of
theacrine (TeaCrine®, TC) was used to examine subjective dose-response, daily changes in
cognitive and psychometric parameters, and changes in gas exchange and vital signs. All
indicators were chosen fo better ascertain the previously reported animal and human s 160+ million publication pages
outcomes involving theacrine administration. Part 1 was a randomized, open-label, doss-
response investigation in nine healthy participants whereby three parficipants ingested 400
mg TC per day and six participants ingested 200 mgfday. Participants recorded subjective
changes in cognitive, psychometric, and exercise atfributes using 150-mm anchered visual
analeg scale (WAS) before, and 1, 4, and 6 hours after ingestion every day for 7 consecutive

days. Part 2 was a randomized, double-blind, placebo-controlled, crossover investigation in 15
healthy subjects in which all participants ingested a single 200 mg dose of TC or Placebo
(PLA). Anchored VAS questionnaires were used fo defect subjective changes in various
aspecis of physical and mental energy along with changes in gas exchange and
hemodynamic parametiers before, and 1. 2, and 3 hours after acute ingestion. Energy, focus,
and conceniration increased from baseline values in both doses with no dose-response effect.
WAS responses in the 200 mg for willingness to exercise, anxiety, motivation to frain and libido
increased across the measurement period while ne such change was seen with the 400 mg
dose. After consuming a single 200 mg dose, significant group = time interaction effects were
seen for energy, fatigue, and concentration. Mo changes in resting heart rate. gas exchange,
systemic hemodynamics or side effect profiles were noted.
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Background: Very few weight and fat loss supplements underge finished-product research to research

examine efficacy. The purpose of this study was to determine the effects of an 8-week diet
and exercise program on body composition, hip and waist girth. and adipokines and evaluate
whether a dietary supplement containing raspberry ketone, capsaicin, caffeine, garlic, and
Citrus aurantium enhanced outcomes. Methods: Overweight men and women completed this = 160+ million publication pages
randomized, placebo-confrolled, double-blind study. Paricipants consumed 4 capsules/d of
supplement (EXP; n = 13) or placebo (PLA; n = 18). Participants underwent & weeks of daily
supplemeniation, calorie restriction (500 kcal = RMR [resting metabolic rate] = 1.2), and
supervised progressive exercise training 3 times a week. Body composition, girth, and
adipekines were assessed at baseline and posiintervention (T1 and T2). Resulis: Significant

decreases in weight (-2.6 = 0.57 kg, p = 0.001), fat mass (-1.8 £ 0.20 kg; p < 0.001), and
percentage bedy fat (—3.79% £ 0.29%, p = 0.001) and a significant increase in lean body mass
{LBM: 1.5+ 026 kg: p < 0.001) were seen from T1 to T2 in both groups. For men, only those
in the EXP group increased LBM from T1 o T2 (1.3 £ 0.38 kg; p < 0.05). Hip girth was also
reduced, with the women in the EXP group (-10.7 £ 2.15 cm, p < 0.001) having a greater
reduction. There was a time by group interaction, with significant decreases in leptin {p <
0.001) and significant increases in adiponectin {p = 0.05) in the EXP group. Conclusions:
Significant improvements in adipekines and leptin support the ulility of exercise, diet, and fat
loss for impacting inflammatory biomarkers. The improvement in adipenectin with EXP may
suggest a unigue health mechanism.

s 25+ milion members

= 2 3+ billion citations




Kreider et al Journal of the International Sooety of Sparts Nutntian (3017} 14:18

DON 10.1186/512870-017-01 732 Journal of the International

Society of Sports Nutrition

International Society of Sports Nutrition @
position stand: safety and efficacy of

creatine supplementation in exercise, sport,

and medicine

Richard B. Kreider”, Douglas 5. Kalman®, lose Antonic®, Tim M. Ziegenfuss®, Robert Wildman®, Rick Collins®,
Darren . Candow’, Susan M. Kleiner®, Anthony L. Almada® and Hector L. Lopez™'™

Abstract

Creatine is ore of the most popular rutritional ergogenic aids for athletes. Studies have consistently shown that creatine
supplementation increates intrarmuscular creatine concentrations which may belp explain the obierved improverments
in high intensity exercise performance leading to greater training adaptations. In addition to athletic and exercise
improvernent, research has shown that creatine supplementation may enhance post-exercise recovery, injury prevention,
thermaragulation, rehabilitation, ard concussion and/or spinal cord reuraprotection. Additionally, a numiber of dinical
applications. of creatine supplermentation have been studied imwolving neurcdegenerative diseases (e.g, muscular
dystrophy, Parkinson's, Huntington's disease), diabetes, ostecarthiitis, fibremmyalgia, aging, beain and heart ischernia,
adolescent depression, and pregrancy. These studies provide a large body of evidence that creatine can not only
improve exarcise performance, but can play a role in preventing and/or reducireg the severity of injury, enhandng
rehabilitation from injuries, and helping athletes wlerate heavy training loads. Additionally, ressarchers have identified a
rumiber of potentially bereficial dinical uses of aeatine supplemenitation. These studies show that short and long-term
supplementation (up to 30 gdday for 5 years) is safe and welltolerated in healthy individuals ard ina nurmber of patiert
populations rarging from infants to the eldery. Moreover, gqnificant health benefits may be provided by ensuring
habitual low dietary creatine ingestion (e.q., 3 g/day) throughout the lifespan, The purpose of this review is 1o provide an
update 1o the current literature regarding the role and safety of creatine supplementation in exercise, sport, and medicine
and to update the paosition stand of Intermational Society of Sports Mutrition (I55M),

Keywards: Ergogenic aids, Pedormance enhancerment, Sport nutrition, Athletes, Muscdar strength, Muscle power, Clinical

applications, Safety, Childrer, Adolescents

Background

Creatine is one of the most popular nutritional ergogenic
aids for athletes Studies have consistently shown that
creatine supplementation increases intramuscular creatine
concentrations, can improve exercise performance, and/or
improve training adaptations. Research has indicated that
creatine supplementation may enhance post-exercise recov-
ery, injury prevention, thermaoregulation, rehabilitation, and
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concussion andfor spinal cord neuroprotection. A number
of clinical applications of creatine supplementation have
also been studied involving neurodegenerative diseases
(eg, moscular dystrophy, Parkinsons, Huntington's
disease), diabetes, ostecarthritis, fibromyalgia, aging. brain
and heart ischemia, adolescent depression, and pregnancy.
The purpose of this review is to provide an update to the
current literature regarding the role and safety of creatine
supplementation in exercise, sport, and medicine and to
update the position stand of International Sodiety of Sports
MNutrition (1558 related to creatine supplementation.
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Abstract
Position statement: The Intermational Society of Sports Mutrition (155N) provides an objective and critical review

related to the intake of protein for bealthy, exercising individuals. Based on the currenit available literature, the
position ef the Sodety is as follows:

1} An acute exercise stimulus, particularly resistance exercise, and protein ingestion both stimulate muscle protein
synthetis (MPS) and are synergistic when pratein corgurnption accurs before or after resistance exercise.

2} For buildirg muscle mass and for maintainirg muscle mass through a positive muscle protein balance, an
everall daily protein intake in the range of 14-20 g proteindkg bedy weight/day (a/kard) is sufficient for
miost exercising individuals, a valwe that falls in line within the Acceptable Macronutrient Distribution Range
published by the Instinute of Medicine for protein.

3) Higher protein intakas (23-3.1 a/ka/d) may be needed to maximize the retention of lean body mass in
resistance-trained subjects durireg hypocalaric periods.

4} There it novel evidence that suggests higher protein intakes (>3.0 a/kg/dl may have pasitive effects on body
composition in resistance-trained individuals (e, promote koss of fat mass),

5) Becommendations regarding the optimal protein intake per serving for athletes to maximize MPS are mied
ard are dependent upon age and recent resistance exercite stimuli. General recommendations are 025 g of a
high=quality protein per kg of body weight, or an absolute dose of 20-40 g.

6) Acute pratein dases should strive to contain 700-3000 rmg of lewcine andfor a higher relative leucine content,
in addition to a balanced aray of the essential amino acids (EAAs)

7)1 Theese protein dases should ideally be evenly distributed, every 3—4 h, across the day.

B) The optimal time period during which te ingest protein is likely a matter of individual tolerance, since benefits
are derived from pre- or post-workout ingestion; however, the anabolic effect of exercise is lomg-lasting
{at least 24 h), but likely diminishes with increasing time post-exercise.
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Abstract

Position statement: The International Society of Sports Nutrition {(1SSN) provides an objective and critical review
regarding the timing of macronutrients in reference to healthy, exercising adults and in particular highly trained
individuals on exercise performance and body compasition, The following points summarize the position of the ISSN.

1. Nutrient timing incorporates the use of mathodical planning and eating of whole foods, fortfied foods and dietary
supplements. The timing of energy intake and the ratio of certain ingested macronutrients may enhance recovery and
tissue repar, augment muscie protein synthesis (MPS), and improve mood states foliowing high-volume or intense exercise.

2 Endogenous glycogen stores are maximized by following a high-carbohydrate diet {8-12 g of carbohydrate/kg/
day [o/ka/day]k mareover, these stores are depleted most by high volume exercise.

3. If rapid restoeation of glycogen is required (< 4 h of recovery time) then the following strategies should be consideredt

a) aggressive carbohydrate refeeding (12 g/g/h) with a preference towards carbohydrate sources that have a
high (> 70) glycemnic index

b) the addition of caffeine (3-8 mg/kag)

¢) combining carbobydrates (08 g/kg/h) with protein (02-04 gka/h)

4. Extended (> 60 min) bouts of high intensity (> 70% VO;max] exercise challenge fuel supply and fluid regulation,
thus carbohydrate should be consumed at a rate of ~30-80 g of carbohydrate/h in a 6-8% carhohydrate-
electrolyte solution {612 flusd ounces) every 10-15 min throughout the entire exercise bout, particularly in those
exercise bouts that span beyond 70 min. When carbohydrate delivery & inadequate, adding protein may help
Increase performance, ameliorate muscle damage, promote euglycemia and facilitate glycogen re-synthesis.

5. Carbohydrate ingestion throughout resistance exercise {eg, 3-6 sets of 8-12 repetition maximum [RM] using
multiple exercises targeting all major musdle groups) has been shown to promote eughycemia and higher glycogen
stores. Consuming carbobwdrate solely or in combination with protein during resistance exercise increases muscle
glycogen stores, ameliorates muscle damage, and fadlitates greater acute and chronic training adaptations.

6. Meeting the total daily intake of protein, preferably with evenly spaced protein feedings (approximately every 3 h
during the day), should be viewed as a primary area of emphasis for exercising individuals.

7. Ingestion of essential aminc acids (EAA; approxdmately 10 geither in free form or as part of a protein bolus of
approxmately 20-40 g has been shown to maximally stimulate muscle peotein synthesis (MPS).

{Continued on next page)
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Effects of an amylopectin and chromium

-

complex on the anabolic response to a
suboptimal dose of whey protein

T. N. Ziegenfuss'', H. L Lopez', A Kedia', S. M. Habowski", J. E. Sandrock', B. Raub', C. M. Kerksick’

and A. A. Ferrando®

Abstract

and the fractional rate of muscle protein synthesis (FSR).

Background: Previous research has demonstrated the permissive effect of insulin on muscle protein kinetics, and
the enhanced insulin sensitizing effect of chromium. In the presence of adequate whole protein and/or essential
amino acids (EAA), insulin has a stimulatory effect on muscle protein synthesis, whereas in conditions of lower
blood EAA concentrations, insulin has an inhibitory effect on protein breakdown. In this study, we determined the
effect of an amylopectin/chromium (ACr) complex on changes in plasma concentrations of EAA, insulin, glucose,

Methods: Using a double-blind, cross-over design, ten subjects (six men, four women) consumed 6 g whey

protein + 2 g of the amylopectin-chromium complex (WPACr) or 6 g whey protein (WP) after an overnight fast. FSR
was measured using a primed, continuous infusion of ring-ds-phenylalanine with serial muscle biopsies performed
at 2,4, and 8 h. Plasma EAA and insulin were assayed by ion-exchange chromatography and ELISA, respectively.
After the biopsy at 4 h, subjects ingested their respective supplement, completed eight sets of bilateral isotonic leg
extensions at 80% of their estimated 1-RM, and a final biopsy was obtained 4 h later.

Results: Both trials increased EAA similarly, with peak levels noted 30 min after ingestion. Insulin tended (p = 0.09)
to be higher in the WPACr trial. Paired samples t-tests using baseline and 4-h post-ingestion FSR data separately for
each group revealed significant increases in the WPACr group (+0.0197%/h, p = 0.0004) and no difference in the WP
group (+0.01215%/hr, p = 023). Independent t-tests confirmed significant (p = 0.045) differences in post-treatment
FSR between trials.

Condusions: These data indicate that the addition of ACr to a 6 g dose of whey protein (WPACr) increases the FSR

response beyond what is seen with a suboptimal dose of whey protein alone.
Keywords: Insulin, Chromium, Insulin sensitivity, Muscle protein synthesis, Amino acids

Background

The metabolism of muscle proteins operates in a contin-
ual flux whereby post-absorptive result in a
dominance of muscle protein breakdown and net catab-
olism [1]. Alternatively, rates of muscle protein synthesis
dominate after periods of feeding, particularly when
those feedings include an adequate dose of the essential
amino acids (EAA) [2-4]. In recent years, attempts to
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determine the optimal protein dose to maximize muscle
protein synthesis have been undertaken. A number of
studies have indicated a maximal anabolic response of
muscle protein synthesis. Moore in 2009 first examined
the differential ability of titrated doses of egg protein (0,
5, 10, 20 and 40 g) to stimulate muscle protein synthesis
(MPS) rates and concluded that a 20-g dose resulted in a
maximal response [5]. Yang and colleagues used identi-
cal whey protein doses as the Moore study in elderly
men and found that after exercise a 40-g dose elicited a
maximal response [6]. Wiitard and investigators
examined progressive doses of whey protein (up 40 g)

© The Authoris) 2017 Open Access This amicle s dsrbuted under the terms of the Creative Commans Atwibution 40
ntemazonal Liceme hap//osagvecommonsongBoen sewby/d 0/] which permits unsestricied use, danbution, and
rpoduction in any medium, provided you give approgriate Oedit 1o the onginal authar(s) and the sowrce, provide a ink 10

the Creative Commors kcerse, and indicae if changes were made. The Creatve Commons Public Domain Dedication waiver
Fapioeasvecommoniony'publcdoman /2e/1 O] apghies 10 the dara made ralable in this amide, unkess otherate staed




Lopez et al. BMC Compk and Ak ive Medi (2017)17:475

DOI 10.1186/512906-017-1977-8 BMC Comdmb;ig 'gfr':(e’

RESEARCH ARTICLE Open Access

Effects of dietary supplementation with a @
standardized aqueous extract of Terminalia
chebula fruit (AyuFlex') on joint mobility,
comfort, and functional capacity in healthy
overweight subjects: a randomized
placebo-controlled clinical trial

H.L Lopez", S. M. Habowski', J. E. Sandrock', B. Raub', A Kedia', E. J. Bruno® and T. N. Ziegenfuss'

Abstract

Background: Joint and connective tissue integrity, comfort and function are paramount to optimal performance
in exercise, recreational and occupational activities. The fruit of Terminalia chebula has been used extensively in
various traditional health systems for different ailments, with additional preclinical and clinical data demonstrating
antioxidant and anti-inflammatory potential. The aim of this study was to evaluate the effects of a standardized
aqueous extract of Terminalia chebuila fruit (AyuFlex®) dietary supplementation on joint mobility, comfort, and
functional capacity in healthy overweight subjects.

Methods: One-hundred and five (105) overweight, apparently healthy male and female subjects (35-70 years of
age) were pre-screened and randomized to one of three groups for 84 days: placebo, AyuFlex1 (250 mg twice
daily) or AyuFlex2 (500 mg twice daily) in a randomized, double-blind, placebo-controlled design. A two-week
placebo lead-in period was used to improve data quality/validity. All subjects had no knee joint discomfort at rest,
but experienced knee joint discomfort only with activity/exercise of at least 30 on 100 mm Visual Analog Scale
(VAS). Primary outcome measures included symptoms of joint health and function as measured by modified-Knee
Injury & Osteoarthritis Outcomes Score (MKOOS) global & modified-Western Ontario and McMaster Universities
Arthyritis Index (MWOMAC) subscales (discomfort, stiffness and function). Secondary outcomes included VAS
questionnaires on overall/whole-body joint health, low back health, knee mobility, willingness and ability to
exercise, 6-min walk test for distance and range of motion (ROM) of pain-free knee flexion/extension. Tertiary
outcome measures included inflammatory (high sensitivity C-reactive protein (hsCRP), tumor necrosis factor (TNF)-a)
and extracellular matrix (ECM)/Connective Tissue (COMP) biomarkers, and safety (vital signs and blood markers) &
tolerability (Adverse Event (AE)/ side effect profiles).
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consusmarn, howaver, evwdents on their effecivenass for promaoling waight loss is ofen lacking.
In thre previous shodt emm [one- and ten-wee k) shudies aamining the effects of Mutrsysiem . 25s million members
B weight loss plars an changes in body weight and othar anthropometric indices, subjecis

iR an avarage weight ioss of =5 I afier ane week with an aggressie 1000 kealkd del = 180+ milion publication pages
{Hulrisysinm Fast Fve™), and similar waight loas whan subjecls foliowad varying
combinalions of less aggressive Nursysiem & plans (1200 - 1500 kealid) Tor bwo weaks.
Thisa findings anz of inberes] bacause pravious reseanch has shown thal initial weight loss
curing the first e wieaks of ecimant is associated with bether long-lem weight loss Join for e
cibcomes [Handjava-Darkensia, 2010 Fabricalon, 2009, Craighead, 1981, Dubibe, 1984

Finer, 2006; Wadden, 1992; Dhurandhar, 1999 Harsen, 2001, Holis, 2008). Cbjeclive Tha
primary purposa of this mndomized, paralie groun Sludy was to delerming changes in body
waight and body cirruminrances whan genarally healthy cvarstight and abesa adulis
folbowsed! thia Muirsysiom & program vs. a sef-direched dat [i.a. Diatary Approaches o Siop
Hyparension, DASH) for 4 weaks. Mathods B2 cwenweightiobase adults [n = 57 women, n=
27 man)wilth 2 maan [ standand erar o T mean) age of 405 £ 12.1 y, body weight of 550
= 17.1 g (—210 pounds], and body mass indasx (EMI) of 24.1 + £.9 kgim T wam Straffed by
20a and EM prior in being randomized inlo the Mubisysiem & program of DASH program.
Targeis for daiky energy intake for aach program wena 1200 kcaliday for women and 1500
keadiday for man, excepd for the first weak of e inbervention whane all groups conswmad 1000
kealiday. Subjects with EM = 40 added 200 addional keal bo theer el aach day through
grocany tood opbions. Subjects wer mouined bo maintain their corment ackivities of daily Tving
and wane ancouraged 0 engage in Free, 104minule exenciss sessions per day. Changas in
ety wiighl and baody ciroumirrences [chist, anm, waisl, g, thigh) were ssamined in 2 Per
Frowodl samphe [M=T5) using repeaind measures anakysis of oowariance. Statistical
significanoe was accepied at p <005, Resuis Boin programs resulad in significant reductions
in body wight and body circumierencn parmmeters. Subjects on Tha Mubrisystem § program
lost approcimalaly taice as much weight during weeks 1-4 than subjects on the DASH diet
fall walues p<0,0005). Subjects on the Nurisysiom & program lost sionificantly mors total
oty cirurmianenca (Le. sum of chesl, arm, 'waisl, hip, thigh) than subgects on the DASH diet
churing weeis 2, 3 and 4 (al values p 0002, Acrass &l four wesks and baih genders
combined, subjecis on the Nulrisysiem & program lost significantly more waist crcomfenence
B subjects on e DAEH el | p<0.05). Bubjects on the Nulrisystem & program osl
sigrificantly more Rip and chest crcumieranee than subjecis on the DASH diet during wieks
2 3 and £ {all values p <0.06]. Condusions Within tha framewonk of the cormani axpaimenial
design, tha Hurisysiam & program is supaniar o the salf-direcied DASH diat for weight loss
and reducions in waisl, hip, chast, and inlal body (Le. um of chast, 2rm, waist, hip, tigh)
croumierences over & -week perioc. Support o Funding Infarmation This study was
Sponsoned by Mulrsysiem Inc and conducied by an indepencent contract research
organization (Tha Cener forAppied Healh Sciences, Siow, OH)L Sialsical anakyses worn
compleled by an indepandent 3 rd party skalishician (Omaega Etabishes, Murieta, CAL Waeak 1
‘Wieek 2 Waak 3 Waak 4 Body Weight [B] ME 550 : 04" -767 205" -0.76= 0E" -11.63
=07 " 95% CI{-6.256, -4.75] {(-8.51, =5.6Z) (-11.00, -B45] [-13.11, -10.19] DASH -Z2.73 &
04 —4.38 205537 £ 0.7 —554 + 0.8 95% O {-3.52, -1.83) (-5.39, -3.37) (-6.71, —4.06)
§=7.50, —4.38) Tolal Body Ciroumianenos (inches) NS5 -3.31 =0 E-G60 206" -6.38 =06 "
=500 £ 0.7 * 55% O (~4.55, -Z.09) (-6.72, -4.40) [-T.E7, -5.09) [-2.33, -6.68) DASH -Z.06
207 -2.6120E-3326 2 07 -3.70 2 07 96% O (337, -0u73) (-3.80, -1.41) [~4.64, -1.89)
=007, =233 Wast {inches] M5 -1.10 £+ 15-150 £ 19 -18Z ¢ 1. B -2 40 = 1.9 95% CI
=168, -0.53) {-2.18, -1.000 (-2.41. -1.23) (-3.00, -1 B0 DAEH -042 1.5 -0.79 £ 1.2
=1.1Z £ 1.8-165 £ 2.0 95% CI {-1.00, 0u03] {-1.24, -035) {-1.76, —0.45) (-2.3&, -0.50)
Walugs reporied ane change from baseline + standand arar of the mean. statisticaly sigrificant
cifferance betwean groups al comesponding weakly Bme poinl. slatistically signif cant main
afiact crenr i (.. group difemnoe). S5% O = 6% canddenca intervals for changs from
basaling
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Abstract ResearchGate

Discover the world's
Objective As part of 3 larger chnical trial comparing the effects of the Mutrisystem & program research
on changes in body weight and body circumferences (i.e. body size) ve. 3 self-directed diet
(i.e. Dietary Approaches to Stop Hypertension, DASH), the primary purpose of this
prospective sub-study was to determine if heslthy owerwsight and obese men and women
responded differently to the Nutrisystem & program by examining within-group changes during » 160+ milion publicalion pages
12 weeks of caloric restriction. Mathads Forty (40) overweight'obese adults (mean 2 standard , =
errer body weight of 8427 + 1215 kg and 2 Body Mass Index of 34.05 = 4 20 kgim =) * 2.3+ billion citations
entered the study. Participants stared the study following a 1000 calorie 3 day plan for this
first wesk and then increased to 1200 or 1500 cslories per day for women and men,
respectively, for the remaining 11 weeks. Subjects who had 3 BMI = 40 kg/m * were also given
an extra 200 caleries per day through grocery food options. For the duration of the study,
subjects were required to maintain their normal daily habits and to engage in 8 cumulstive 30
minutes of physical activity per day. Chanpges in body weight and body size (chest, arm, waist,
hip. thigh) wers examined in 3 Per Protocel sample using repeated measures analysis of
cowariance. Statistical significance was sccepted atp <005, Results Az displayed in the table
below, women and men both lost significant amounts of body weight each week | p <0.08),
with men losing more weight than women. The difference between sexes was significant at
week 4 (1515 £ 2.02 vs. -10.12 £ 0.90 lo, p <0.048), wesk B (-24.44 £ 268 vs. -14.10 ¢
1.12 |b, p <0.003} and week 12 (-27.94 + 4.00 vs. -16.74 £ 1.87 |b, p <0.02). In addition, both
men and womsn reduced body size throughout the study in 3 comparable fashion. At wesk B,
the body size reduction for men was significantly greater than women (-14.867 £ 1.73 vs. -8.11
£ 0L81 mches, p <0.008), white 3 trend was noted at week 12 (-15.94 £ 211 ws. -11.48 2 080
inches, p <0.08}. Conclusion In our =ample of overweight'cbese men and women who
followed the Mutrisyst=m & program for 12 weeks, significant reductions in body weight and
body size occurred. Consistent with prior ressarch, weight loss was greater in men as
compared to women, though significant for both sexes. Suppeort or Funding Information This
study was sponsored by Nutrisystem Inc and conducted by an independent contract research
arganization (The Center for Appled Heshth Sciences, Stow, OH). Statistica] analyses wers
completed by an independent 3 rd party statistician (Omega Statistics, Murrieta, CA). This
study was sponsored by Mutrisystem Inc and conducted by an independent contract research
arganization (The Center for Applhed Heshh Science, Swow, OH). Siatistics] analysss were
completed by and ind=pendant 3 rd party statistician {Omega Statistics, Murrieta, CA}. Data
on file. Week 1 Week 4 Week 8 Week 12 Body Weight {Ib) Wemen —4.88 £ 1.10 -10.12 £ 0.00
-14.18+£1.12 -18.74 £ 1.67 85% CI {-5.85, -3.89) (-11.92, -8.29) (-16.45, —11.02) (-20.13,
-13.3T)Men-688 110 -15.15 £ 2.02 * 24 .44 £ 2.88 * -27.04 + 4 0] * §5% CI{-0.10,
—-4.64) (—10.20, -11.02) (-20.80, -18.98) (-30.08, -19.77) Total Body Circurnference *
{inches) Women —2.71 2 0.67 -7.58 £ 0.,7T65-0.11 £ 0.81 —11.49 £ 0.0095% CI (-4.08, -1.34)
(-9.11, -6.05) (-10.77, -7.44) (-13.52, -9.43) Men -5.12 +1.34 -8.81 £ 150 1467 £ 1.73 *
-15.94 + 2.1 # 05% CI (-8.37, —2.40) (-11.85, -5.78) (-18.20, -11.15) {(-20.22, -11.64)
Wslues reported are change from baseling £ standard emror of the mean. statistically significant
difference | p <0.05) between men and women st corresponding weskly time point. 3 priari
statistical trend [ p <0.08). sum of chest, arm, waist, hip. thigh. 85% Cl = 85% confidence
intervals for change from baseline.
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Effects of an Aqueous Extract of Withania somnifera
on Strength Training Adaptations and Recovery:
The STAR Trial

Tim N. Ziegenfuss '*, Anurag W. Kedia ', Jennifer E. Sandrock !, Betsy J. Raub ',
Chad M. Kerksick * and Hector L. Lopez !
! The Center for Applied Health Sciences, 4302 Allen Road, Suite 120, Stow, OH 44224, USA;

Awkedia@sbeglobal net (A WK.); jhitappliedhealthsciences.org (J.LES.);
bt.lpph«ﬂ:llhuﬂmm; (B ],R.) hl.lppht:dlrnlﬂmmg (HLL)

? Exercise and Perf y. School of Health Sci Lind d University,
ZIDSKmpiughwaySt.Chahs Mommus;\ ksick @itind dedu

*  Corresp tz@appliedhealthsciences.org; Tel.: +1-330-926-6927

Received: 26 September 2018; Accepted: 16 November 2018; Published: 20 November 2018 e o

Abstract: Withania somnifera (Ashwagandha) is an Ayurvedic herb categorized as having “rasayana”
(rejuvenator), longevity, and revitalizing properties. Sensoril®is a standardized aqueous extract of the
roots and leaves of Withania sonmifera. Purpose: To examine the impact of Sensoril® supplementation
on strength training adaptations. Methods: Recreationally active men (26.5 + 6.4 years, 181 + 6.8 cm,
86.9 = 12.5kg, 24.5 = 6.6% fat) were randomized in a double-blind fashion to placebo (PLA, n = 19)
or 500 mg/d Sensoril® (S500, n = 19). Body composition (DEXA), muscular strength, power, and
endurance, 7.5 km cycling time trial, and clinical blood chemistries were measured at baseline and
after 12 weeks of supplementation and training. Subjects were required to maintain their normal
dietary habits and to follow a specific, progressive overload resistance-training program (4-day/week,
upper body /lower body split). 2 x 2 mixed factorial ANOVA was used for analysis and statistical
significance was set a priori at p < 0.05. Results: Gains in 1-RM squat (S500: +19.1 £ 13.0 kg vs. PLA
+10.0 £ 62 kg, p = 0.009) and bench press (S500: +12.8 = 8.2 kg vs. PLA: +8.0 + 6.0 kg, p = 0.048)
were significantly greater in S500. Changes in DEXA-derived android /gynoid ratio (S500: +0.0 £ 0.14
vs. PLA: +0.09 £ 0.1, p = 0.03) also favored S500. No other between-group differences were found for
body composition, visual analog scales for recovery and affect, or systemic hemodynamics, however,
only the S500 group experienced statistically significant improvements in average squat power,
peak bench press power, 7.5 km time trial performance, and perceived recovery scores. Clinical
chemistry analysis indicated a slight polycythemia effect in PLA, with no other statistical or clinically
relevant changes being noted. Conclusions: A 500 mg dose of an aqueous extract of Ashwagandha
improves upper and lower-body strength, supports a favorable distribution of body mass, and
was well tolerated clinically in recreationally active men over a 12-week resistance training and
supplementation period.

Keywords: Ashwaganhda; Ayurvedic; resistance training; exercise; placebo; strength; DEXA

1. Introduction

Withania somnifera (ashwagandha) is an Ayurvedic herb belonging to the Solanaceae family.
Previous reports have categorized Withania somnifera as having “rasayana” (rejuvenator), longevity, and
revitalizing properties [1-3], but these reports have yet to be fully substantiated using well-controlled,
scientific investigations. Ashwagandha has previously been studied in therapeutic areas surrounding
cognitive, mood, psychomotor, joint health [2], antioxidation [3], and anti-inflammation. While a firm

Nutnients 2018, 10, 1807; dot: 103350/ nul0111807 www.mdpi.com/journal /nutrients
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Proprietary Milk Protein Concentrate Reduces Joint
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Abstract: Milk and dairy products are known to contain various bioactives with potential
anti-inflammatory and immune modulating effects. Previous research has indicated that milk
produced from hyperimmunized cows provided meaningful health benefits to individuals suffering
from varying degrees of osteoarthritis and rheumatoid arthritis. PURPOSE: To examine the impact
of a proprietary milk protein concentrate on joint discomfort and physical function, exercise
performance, quality of life and various measures of affect. METHODS: Non-osteoarthritic men (42.5
+ 8.9 years, 176.7 + 6.7 cm, 89.9 + 115 kg, 28.8 = 3.5 kg/m?, n = 30) and women (46.4 =+ 9.6 years,
163.1 = 82 cm, 72.2 + 13.1 kg, 27.2 £ 5.3 kg/m?, n = 28) with mild to moderate knee pain during
physical activity were randomized in a double-blind, placebo-controlled fashion to consume daily
either a placebo (PLA) or a proprietary milk protein concentrate (MP) for a period of 8 weeks.
Participants completed a functional capacity test pre and post-supplementation and completed visual
analog scales (VAS), a 6-min walking test, WOMAC and profile of mood states (POMS) to assess
changes in joint health, discomfort, physical function, exercise performance and affect. Mixed factorial
ANOVA was used for all statistical analysis and significance was set a priori at p < 0.05. RESULTS:
Distance covered in the 6-min walking significantly improved 9% in MP versus 2% in PLA (mean
difference: 110 &+ 43 m, p = (.012) in addition to 11 WOMAC components and 5 VAS reflective of MP
improving joint health, discomfort and joint stability (all p < 0.05 vs. PLA). Additionally, MP also
improved overall perceptions of neck and back health compared to PLA. Serum and whole blood
indicators of dlinical safety remained within normal ranges throughout the study. CONCLUSIONS:
In comparison to placebo, daily doses of proprietary milk protein concentrate yielded improvements
in several components of the WOMAC, multiple visual analog scales indicative of joint health and
stability, discomfort and pain, as well as significant improvements in distance covered during a 6-min
walking test. Supplementation was well tolerated with no significant changes in whole-blood or
serum markers of clinical safety.

Keywords: milk; protein; immunity; inflammation; concentrate; joint health; ostecarthritis

1. Introduction

According to the results of a National Health Interview Survey released in 2015, approximately
91 million people have some form of arthritis [1]. Of the different forms of arthritis, osteoarthritis
is the most common joint disorder in the United States with approximately 10% of men and 13%

Nutrients 2019, 11, 283; dot:10.339%0/nul1020283 www.mdpi.com/journal /nutrients
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ABSTRACT

We examined if resistance training affected muscle NAD' and NADH concentrations as well as nicotinamide
phosphoribosyltransferase (NAMPT) protein levels and sirtuin (SIRT) activity markers in middle-aged, untrained
(MA) individuals. MA participants (5914 years old; n=16) completed 10 weeks of full-body resistance training (2
d/wk). Body composition, knee extensor strength, and vastus lateralis muscle biopsies were obtained prior to
training (Pre) and 72 hours following the last training bout (Post). Data from trained college-aged men (2213
years old, training age: 62 years old; n=15) were also obtained for comparative purposes. Muscle NAD'
(+#127%, p<0.001), NADH (+99%, p=0.002), global SIRT activity (+13%, p=0.036), and NAMPT protein (+15%,
p=0.014) increased from Pre to Post in MA participants. Additionally, Pre muscle NAD' and NADH in MA
participants were lower than college-aged participants (p<0.05), whereas Post values were similar between
cohorts (p>0.10). Interestingly, muscle citrate synthase activity levels (i.e., mitochondrial density) increased in
MA participants from Pre to Post (+183%, p<0.001), and this increase was significantly associated with increases
in muscle NAD' (r’=0.592, p=0.001). In summary, muscle NAD', NADH, and global SIRT activity are positively
affected by resistance training in middle-aged, untrained individuals. Whether these adaptations facilitated
mitochondrial biogenesis remains to be determined.

INTRODUCTION NAD® concentrations play in the aging process

(reviewed in [1-3]), and rescarchers have determined
Nicotinamide adenine dinucleotide (NAD) is a skeletal muscle NAD® concentrations are lower in older
metabolite involved in numerous biochemical reactions. rodents and humans [4-6]. These findings have led
In particular, NAD" is involved with electron transport some to suggest that the age-associated loss in skeletal
where the reduced form (NADH) transfers clectrons to muscle NAD™ levels contributes to mitochondrial
other substrates and intermediates of metabolism. There dysfunction (reviewed in [7]). Multiple enzymes act to
is cnthusiasm surrounding the role that tissue catalyze the formation of NAD™ from the amino acid

WWW.aging-us.com 9447 AGING
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Effects of Hemp Extract on Markers of Wellness, Stress
Resilience, Recovery and Clinical Biomarkers of Safety
in Overweight, But Otherwise Healthy Subjects

Hector L. Lopez, MD, MS®, Kyle R. Cesareo, MS, CCRC, Betsy Raub, RN, BSN®,
A. William Kedia, MD*, Jennifer E. Sandrock, MS, RD, CCRC®, Chad M. Kerksick,
PhD®, and Tim N. Ziegenfuss, PhD*
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ABSTRACT KEYWORDS
We determined the effects of a commercially available, GRAS  affect body compostion:
(Generally Recognized As Safe) by independent conclusion, CBD-con-  cnnabls; CBD,
taining hemp oil extract on stress resilience, perceived recovery, ~ Cocannabinoid; healthy
mood, affect, body composition, and clinical safety markers in " “"“““'"ml
healthy human subjects. supplementat)
Methods: Using a randomized, placebo-controlled, doubleblind resten
design, 65 overweight, but otherwise healthy men and women

(352 + 11.4years, 285+33kg/m’) ingested either Hemp Oil Extract

[Hemp, 60 mg/d PlusCBD™ Extra Strength Hemp Extract Oil (15mg

hemp-derived CBD)) or a placebo (PLA) every day for six weeks while

continuing 1o follow their normal diet and physical activity pattems.

Outcome variables included changes in stress resilience, a 14-item

panel of various psychometric parameters, heart-rate variability,

plasma chromogranin A, body composition, and general markers of

health. Data were analyzed using mixed factorial ANOVA, t-tests with

95% confidence intervals, and effect sizes (ES).

Results: HOL cholesterol significantly improved in the Hemp group

(p=0004; ES = 0.75). No other statistically significant group x time

interaction effects were observed. Statistical tendencies for between-

group differences were found for ‘| Get Pleasure From Life’ (p = 0.06,

ES = 0.48) and ‘Ability to Cope with Stress' (p=007, ES = 0.46).

Sleep quality (Hemp, p=0005 ES = 054) and sleep quantity

(Hemp, p=001, ES = 0.58) exhibited significant within-group

changes. All values for hepato-renal function, cardiovascular health,

fasting blood lipids, and whole blood cell counts remained within

nomnal clinical limits with no between-group differences over time

being identified.

Conclusions: Hemp supplementation improved HOL cholesterol,
tended to support psychometric measures of perceived sleep, stress

response, and perceived life pleasure and was well tolerated with no

clinically relevant safety concerns. Registered at clinicaltrials.gov:

NCT04294706.

CONTACT Mector L. LopezaNmIﬂmug @ The Center for Apphied Health Sciences, 4302 Allen
Road, Suite 120, Stow, OH,
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Effects of Purple Tea on Muscle Hyperemia
and Oxygenation, Serum Markers of Nitric
Oxide Production and Muscle Damage, and
Exercise Performance

Original Research
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“Supplement Safety Solutions, Bedford, MA USA

Abstract

Introduction: Purple tea exhibsts a unique composition of chemical constituents that
may  exert favorable outcomes related to recovery from musde damage,
improvements in blood flow, perfusion, and recovery. The purpose of this study was
to examine the impact of a braef orl dosing penod of purple tea in exercising humans
after stressful, damaging exercise.

Methods: Using a randomzed, placebo-controlled, double-blind, crossover study
design, 30 healthy men (33.5 = 11.4 vears, 1784 £ 7.6 em, 925 * 133 kg) completed
an eyrht day supplementation regimen consasting of either a maltodextnn placebo or
100 g of parple tea extract (PurpleForee™, Oryza Oil & Far, Lud)) interspersed with
a two week washout period. After five and eight days of supplementation, changes m
muscle oxygenation, body composition, reactive hyperemia, visual analog responses,
exercise performance, and muscle damage markers were assessed. Data were analyzed
using maxed factorial ANOVA, t-tests with 95% confidence intervals, and effect sizes
(ES).

Results: Lactate dehydrogenase was sigmificantly reduced (p = 0.04) m PT m
companson to PLA after eight days of supplementation and exercise performance
challenge. In companson o PT, amm circumference increased in PLA after five days
of supplementation (p=0.04) and tended 0 be greater after exght days (p=0.06).
Sigmificandy greater decreases in impedance were observed in PT (p=0.02) while
between-group differences in oxygen saturanon post-leg extension exercise were
greater in PT 305 into recovery (p=0.04) and tended to be greater (s after recovery
(p=0.06). Total bench press repetions completed were greater m purple tea than PLA
(p = 0.001). Torl leg extension repestions completed tended 10 be different between
groups (p=0.09) whike the total number of repentions completed in purple tea
increased from day five w day exghr (p<0.001) with no change in PLA (p=0.37). No
between-group changes were observed in the visual amalog scales; however, only the
PT conditzon experienced a sygnificant improvement m Willingmess 1o Exercise
(p=0.02).

Conclusions: Acute supplementason of PT decreased lactate dehydrogenase, a
marker of muscle damage, while also mproving lower body muscle endurance
performance.

Key Words: blood flow, dictary supplement, rstrates
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International Society of Sports Nutrition ®
position stand: sodium bicarbonate and
exercise performance

Jozo Grgic"' @, Zeljko Pedisic'®, Bryan Saunders™* @, Guilherme G. Artioli*g, Brad 1. Schoenfeld*(,
Michael ). McKenna'@®, David J. Bishop' @, Richard B. Kreider"(®, Jeffrey B Stout’@®, Douglas 5. Kalman™'(,
Shawn M. Arent' (@, Trisha A VanDusseldorp' '@, Hector L Lopez™* i@, Tim N. Ziegenfuss' '@,

Louise M. Burke'*(®, Jose Antonio'*® and Bill L Camphkell™f

Abstract

Based on a comprehensive review and critical analysis of the literature regarding the effects of sodium bicarbonate
supplementation on exercise performance, conducted by experts in the field and selected members aof the
International Sockety of Sports Nutrition (155N), the following conclusions represent the official Position of the
Society:

1. Supplementation with sodium bicarbonate (doses from 0.2 to 05 g/kg) improves performance in muscular
endurance activities, various combat sports, including baxing, judo, karate, taskwondo, and wresting, and in
high-intensity cycling, running, swimming, and rowirg. The ergogenic effects of sodium bicarbonate are mostly
established for exercise tasks of higheintensity that last between 30 5 and 12 min.

2. Sodium bicarbonate improves perfarmance in single- and multiple-baut exercise.

3. Sodium bicarbonate improves exercise performance in both men and women.

4. For single-dose supplementation pratocols, 02 gkg of sodium bicarbonate seems to be the minimum dose
reguired to experience improvements in exercise performarce. The optimal dose of sodium bicarbonate dose
for ergogenic effects seems 1o be 03 g/kg. Higher doses (eag, 04 or 05 g'kg) may not be required in single-
dase supplementation protocols, because they do not pravide additional benefits (compared with 0.3 g/'kg) and
are assaciated with a higher incidence ard severity of adverse side-effacts.

5. For single-dose supplementation pratocols, the recommended timing of sodium bicarbonate ingestion is
between 60 and 180 min before exercise or competition.

6. Multiple-day protocols of sodiurm bicarbonate supplementation can be effective in improving exercise
performance. The duration of these protocols is generally between 3 and 7 days before the exercise test, and a
total sodium bicarbonate dose of 04 or 05 g/kg per day produces ergogenic effects. The total daily dose is
commeanly divided inta smaller doses, ingested at multiple points throughout the day (eg, O to 0.2 gfkg of
sadiurm bicarbonate consurmed at breakfast, lurch, and dinner). The berafit of multiple-day pratocaols is that
they could help reduce the rizk of sodium bicarbonate-induced side-effects on the day of compstition.
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Common questions and misconceptions
about creatine supplementation: what does
the scientific evidence really show?
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Abstract

Supplementing with creatine is very popular amongst athletes and exercising individuals for improving muscle
mass, performance and recovery. Accumulating evidence also suggests that creatine supplementation produces a
variety of beneficial effects in older and patient populations. Furthermore, evidence-based research shows that
creatine supplementation is relatively well tolerated, especially at recommended dosages (ie. 3-5 g/day or 0.1 g/kg
of body mass/day). Although there are over 500 peer-refereed publications involving creatine supplementation, it is
somewhat surprising that questions regarding the efficacy and safety of creatine still remain. These include, but are
not limited to: 1. Does creatine lead to water retention? 2. Is creatine an anabolic steroid? 3. Does creatine cause
kidney damage/renal dysfunction? 4. Does creatine cause hair loss / baldness? 5. Does creatine lead to dehydration
and muscle cramping? 6. Is creatine harmful for children and adolescents? 7. Does creatine increase fat mass? 8. 1s a
creatine loading-phase’ required? 9. Is creatine beneficial for older adults? 10. Is creatine only useful for resistance /
power type activities? 11. Is creatine only effective for males? 12. Are other forms of creatine similar or superior to
monchydrate and is creatine stable in solutions/beverages? To answer these questions, an intemationally renowned
team of research experts was formed to perform an evidence-based scientific evaluation of the literature regarding
creatine supplementation.

Keywords: Social Media, Anecdotal, Research, Adverse Effects, Safety

Introduction supplementation. Based on the enormous popularity of

Creatine (methylguanidine-acetic acid) is endogenously
formed from reactions involving the amino acids argin-
ine, glycine and methionine in the kidneys and liver [1].
Exogenously, creatine is primarily consumed from meat
and/or as a dietary supplement. According to PubMed
(archive of biomedical and life sciences journal literature
at the US. National Institutes of Health's National
Library of Medicine) there are over 500 peer-refereed
publications involving various aspects of creatine

* Comespondence: jafiS@novasdu
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creatine supplementation, the International Society of
Sports Nutrition (ISSN) published an updated position
stand in 2017 on the safety and efficacy of creatine sup-
plementation in exercise, sport, and medicine [2]. This
comprehensive paper provided an evidence-based review
of the literature examining the effects of creatine supple-
mentation on performance, recovery, injury prevention,
exercise tolerance and rehabilitation, neuroprotection,
aging, clinical and disease state populations, and preg-
nancy. Importantly, the safety profile of creatine was also
reviewed. As of September 1, 2020, the paper has been
viewed 179,000 times and cited 100 times (according to
Web of Science). Furthermore, Altmetric data indicates
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Abstract

Purpose: To compare the effects of purported cognitive enhancing dictary bioacive
ingredients on subjective and  objective measures of cogutive and  motor
performance dunrug a first-person shooter video game.

Methods: Using a placcbo-contralled crossover design, nine bealthy men (25.4257
yr, 178925 8em, 86.0£17.1kg) completed four 20 ing sessons designed
to assess cogmitive, motor, and perceptual skills vaa arnficial mkdhg«.n:c doven
battery of tasks (Aim lab). Partscpants ingested ather a placebo (PL), caffene
(CAFE), or caffeme + methyliberme (Dynamine™) + theacnne (TeaCnne®)
(CMT). Before and after each gaming sesston participants rated vanous fechngs of
affect. Data were analyzed using mixed factonal ANOVA, bootstrapping post-hoc
tests with 95% confidence intervals, and effect sizes.

Results: Compared to PL, self-assessed performance was significantly mereased m
CMT vs. PL (p=0.035) and sclf-assessed jttenness was increased by CAFF vs. PL
(p=0.M3). CMT was associated with a greater improvement of partcipants” visuo-
spatial working memory from basclme vs. PL (p=01.04) and CAFF (p=0.033). CAFF
had a greater decrease in reachon tme for fabse alarms (indicating diminished
cognitrve control) from bascline vs. PL (p=0.002) and CMT (p=0.4%1) and a greater
increase for ime on tasget tracking vs. PL (p=0U08) and CMT (p=0.047). Compared
to PL, CMT was assocated with 2 greater decrease m medmn kill ome (indicating
lﬂ"lp!ﬂ\'td speet) (p=0.017). Compared to PL, systolic blood pressure was
sygmficantly increased by CAFF (p=0.25) and CMT (pzo(mq but remained within
normal mits.

Conclusions: Acute CMT supplementation improved cognitive and motor abelites
in recreational gamers. The addibon of theacrine and methyllibenne to caffeine may
lessen some undesimble effects of isolated caffeine ingestion on cogmitive control
and ptteriness.

Key Words: esports, nootropics, cognetive workload
Corresponding author: Michad B. La Monica, mb@ thecahs.com
Publidsed May 12, 2021

Introduction

Video games in the US are a2 $67-hilbon.dollar industry with an average growth of 14.7% over the
past five years (2015.2020)". The wordwide esports market broaght i just over 1 bilhon dollars 1n
202(F. The populanty among individuals pliving games has been on the nse with 64% of adults over
the age of 18 playing video games and 75% of houscholds having at keast one video game player
currently”.
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Effects of a Single Dose of BURN-XT™ on Resting
Metabolic Rate, Substrate Oxidation, and Various
Indices of Affect

Orpinal Researd
Michael B. La Monica', Tim N. Ziegenfuss', Hector L. l.upcz'
"The Center for Applied Health Scences, Canfield, Oldo, USA

Abstract
Introduction: Many consumers use dietary supplements in the hopes of increasing
energy and burning more ealonies, which if sustained over time may help accelerate
Open Access wesght loss. The purpose of this clnical tnal was to investigate the effects of an over-
the-counter thermogenic supplement called Burn-XT™ (BXT) on metaboke rate,
substrate oxidaton, and vanious psychometne mdices of affect that impact wesght
management.
Methods: Using a double-blind, placebo-controlled, cross-over design, 16 women
and 10 men (293 £ 7.3 yr, 1694 £ 8.6 em, 75.5 £ 143 kg) underwent two testing
sessions: placebo (PL) and BXT. Seated metabolie rate and substrate oxidation, vital
signs, and anchored visual analogue seale (VAS) assessments of energy, mood,
motivaton, focus, fatigue, concentration, and appetite were made before
supplementation and hourly for three hours post-mgestion. Two-factor (2x4) factoral
ANOVAs and paired sample t-tests (corrected for multiple compansons) were used
for analyses.
Results: Significant increases in metabolie rate (oxvgen consumption) were noted at
60 minutes m BXT (+11.9 mL O2/mun) vs. PL (-25 mL O2/mun), p = 0L004,d = -
0.74. Only BXT mncreased metabolic rate compared to baseline at 60 minutes (+11.9
ml. 02/min, p = 0021, d = -0.53) and 120 minutes (+12.1 mL O2/min, p = 0.019,
d = 0.54). The AUC for resting energy expendsture increased more m BXT vs. PL
(p = 0007, d = 0.57). VAS detected sgmificant improvements in energy, mood,
focus, and concentraton for BXT vs. PL at 120 and 180 minutes (all p < 0.05,d = -
058 to -0.68). In all cases, within-group changes from baseline for these VAS
pammeters were sigmficant (all p < 0.05, d = -0.76 to -1.38) in BXT but not in PL.
No within or berween group differences in appetite, substrate oxsdation, or heart rate
were noted. Small (=3-4 mm Hyg), but statstseally significant (p < 0.05,d = -0.51 o
~(1.69) increases m diastolic blood pressure were noted in BXT ar 60, 120, and 180 mun
vs. PL; and in systobic blood pressure at 60 min vs. PL. In all cases, values remamed
ISSN: 2640-2572 within normal dinscal hemodynamie ranges.
Conclusions: A single dose of BXT safely increased metabolie rate, energy, mood,
focus, and concentration. Given that these factors are known to favorably mmpact
werht management, future studies should determine whether daily supplementation
with BXT reduces body weight and mproves body compositson.

Key Words. thermogenic, metabokism, resung energy expendsture

Corresponding author: Mschael La Monica, ml@appliedhealthsciences.org

.Plnnacle Science

Open Publating

Journal of Exercise and Nutrition




- physiologia

by

Article

Enhance Trial: Effects of NAD3® on Hallmarks of Aging and
Clinical Endpoints of Health in Middle Aged Adults: A Subset
Analysis Focused on Blood Cell NAD* Concentrations and
Lipid Metabolism

Michael D. Roberts '*', Shelby C. Osbum ', Joshua S. Godwin ', Bradley A. Ruple !, Michael B. La Monica ?,
Betsy Raub (0, Jennifer E. Sandrock 2, Tim N. Ziegenfuss 2 and Hector L. Lopez 2

' check for
updates

Citation: Roberts, MD ; Odbum SC;
Godwin, ]S Ruple, BA; La Mosaca,
M.B.; Raub, B; Sandrock, J E;
Zisgenfusa, TN Lopez, HL
Enhance Trial: Effects of NAD3Y pe
Hallmarks of Aging and Clinical
Endpoints of Health in Maddie Aged
Adultsc A Subret Analvais Focssed
on Bood Cell NAD" Concentrations
and Lipad Metabolisen. Plysinogie
2022, 2,20-31. hitpec/ [ doiong/
103390/ physiclogia201 0002

Academic Editor: Lik Kuo

Ricvived: 11 fansary 2022
Accepedt 2 March N22
Publishad: 21 March 022

Publisher's Note: MDPIstays noutral
with rard %0 jurisdictional claims
prblodud mugn and instifational affd-
lations.

Copyright: © NC2 by the authoes.
Licemsow MOPI, Basel, Switzerlind.
This article s an ogwn access article
davtributed  under the terms and
conditions of the Craatnve Conmons
Attribution (CC BY) license (hitpe/ /
craativecommons. ong /Boenses /by /
40/).

! School of Kinesiology, Auburn University, Auburn, AL 36849, USA; scodd@aubumedu (5.C.O.);
FrO0s1@aubumedu (| S.G.); bardd%@aubum.edu (BAR)

*  The Center for Apphbied Health Sciences, Canfield, OH 44806, USA; mi@appledhealthsciences.org (MB.LM.);
be@applicdhealthscences.org (B.R.); jhdappliedhealthsciences.org (J ES.);
tzdappliedhealthsciences.org (T.N.Z.); hiithecahs.com or hiapphiedhealthsciences.org (HLLL)

*  Correspondence: mdr(24iavburn.edu; Tel.: + 1:334.844-1925

Abstract: Limited pre-clinical and clinical data suggest theacrine or theacrine-based supplements
modulate biological processes associated with lipid metabolism and aging. Herein, we sought to

if 12 weeks of daily supplementation with a theacrine-based supplement (termed NAD3®;
312 mg of combined Wasabir japostica freeze-dried rhizome standardized for isothicyantes, theacrine,
and copper (Iiniacin chelate) altered serum lipids as well as select nicotinamide adenine dinucleotide
(NAD" }-associated metabolites in peripheral blood mononudear cells (PBMCs). Twenty-eight partic-
pants (12 males, 16 females) were randomly assigned to receive either NAD3S (1 = 13; age: 52 + 7 years
old, body mass index: 29.0 = 5.0 kg/m?) or a cellulose placebo (n = 15; age: 51 £ 5 years old, body
mass index: 283 & 39 kg/m?). Blood samples were obtained in mornings following overnight
fasts prior to suppl tation (Pre) and following the 12-week intervention (Post). PEMCs were
freshly isolated and prepared for targeted NAD* metabolomics, and serum as well as whole blood
was assayed for blood lipids and other safety markers through a commercial laboratory. Significant
interactions (p < 0.05) were observed for total cholesteral, LDL chol l, and LDL: HDL ratio and
post hoc analyses indicated these biomarkers significantly decreased with NAD3 supplementation
(Pre-to-Post percent decreases were 11.1,15.2, and —18.9%, respectively). A significant interaction
was also observed for PBMC NAD*: NADH values, where levels trended downward from Pre to
Post in the CTL group (p = 0.081) and values at Post were greater in NAD3 versus CTL (p = 0.023).
No interactions were observed for systolic/diastolic blood p body mass, or blood markers
indicative of clinical safety. Although participant numbers were limited first-in-h data
demonstrate a theacrine-based NAD3 supplement can favorably alter biomarkers of lipid metabolism
and cellular NAD" status. However, the latter data are limited to targeted NAD" metabolites, and
the effects of supplementation on other cellular metabolites or mechanisms related to the observed
outcomes need to be further explored.

Keywords: theacrine; NAD*; PBMCs; cholesterol; cardiovascular di Wasab
cellular longevity; cytoprotection

1. Introduction

Aging is associated with cellular senescence and metabolic dysfunction in the liver,
and this can result in low-grade inflammation as well as dyslipidemia [1]. Peripheral blood
mononuclear cells (PBMCs) produce higher amounts of proinflammatory cytokines with
aging [2], and this phenomenon has been termed "inflamm-aging". Nutritional provision

Physiologia 2022, 2, 20-31. https:/ / doi.org / 103390/ physiologia2010002

hitps: //www.mdpi.com fjournal / physiologia
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higher repetitions (30FAIL) or bower repstitions (BOFAIL) affected the promotsr methylation
statuzes of genes that drive skeletal muscle hypertrophy. Hypotheses: We hypothesized that 2 . 75+ million members
bout of 30FAIL training would lead to 3 more robust hypomethylstion of genes that regulate
skeletal muscle hyperrophy compared to 30FAIL training. Methods: Eleven previoushy-trained » 160+ million publicalion pages

college-zpged men (age: 22 £ 4 years, 11,42 £ 538 percent fat, £ £ 3 years training
experiznce) voluntesrsd for this study. Each participant undenwent two training bouts {spaced
one week apart) invching either: i) 30FAIL training; £ s=ts of back squats and 4 set= ofl=g
extencsors to failure 3t 20% of one-repstition maximum (1RM), or: ii) B0FAIL training; £ sats of
both exsrcises st 80% of 1RM. Muscle biopsies from the vastus laterals wers colected prios

to each beut (PRE), 3 hours following each bout {3hPOSET), and § hours following ach bout
(8hPOET). Following the conclusion of the study, tissue was batch-processed for DNA
isolation, and DMNA was subjected to the [llumina MethylationEPIC array. In an a priori fashion,
genss that have besn shown to induce skeletal muscle hypartrophy in genetic mouse models
were the target of this investigation {Werbrugge =t al. Frontiers Physiol, 2018). Results: Total
training wolume (=2ts x reps x load) between the 20FAIL and B0FAIL bouts were not
significantly different (p= 0.571). Diffzrentially methylated region changes for the following
genss from PRE to 3hPOST and PRE to ShPOSET are presented hersin: SKI, FET, AKT1,
ACVREB, MSTN, KLF10, RHEB, IGF1, PAPPA, PPARD, IKBKE, FSTL3, ATGR1, UCN3,
MCU, JUNB, NCOR1, GPRASP1, GRE10. MMPE, DGKZ, PPARGC1A, SMADY, LTEP4,
BMPR1A, CRTCZ, XIAP, OGAT1, THRA, ADREZ, ASB15, CAST, EIF2B5, BDKRBEZ, TPT1,
MR3ICT, NR4AT, GNAS, PLD1, CRYM. CAMEK1, YAP1, INHBA, TPE3INFZ, INHBB, NOL3,
and ESR 1. Additionally, significant diffzrences between conditions at each time point are
highlight=d. Conclusions: This study continues to display how diffizrent modalities of resistance
training affect the skel=tal muscle maolecular milisw and furthers our scientific understanding of
factors that contribute to fraining adaptations.

« 23+ billion citations




Aice | | FOF Avalabic |

International society of sports nuirition positicn stand:

tactical athlete nutrition Intemational society of sports Ch °

nufrition position stand: tactical athlete nutrition

[ Foasaa ful-baot
June 2022 - Joumal of th InkernaSonal Sodaty of Sporis Mulribon 19(1)267-215

D1 0.1 S0 1560 2TES 2022 20565017
License - CCEY 4.0

Authore:

Drew Ganzzisz [ mastthew J Seallistar
Teoias ALM Unkmrsiky N

Hurrier 3 Waldman

Arny & Feranda
‘ Univarsiby of Ararsas for Modical Scian. ..

Show al 20 authors

2, Downicad citaten | | & Copy link
Citations [15) Faefarences (343) Fguras {1}
Abstract and Figures Re
Dizcover the world's
This posiion stand aims o provice an avidenca-based summany of the enangy and rutritonsl re“mh
damands of tactical ahlales o promoie opiimal heakth and perfomanoe whie keaping in mind
i LNk challenges i dus bowork schedules, pb demands, and austeng anyinon mants, . 25+ million membens
After a oriical analysis of thi lieraiure, e foliowing robibonal guideines represent the i E .
positian of the Intemational Sociaty of Spars Mutrition (ISSN)L GEMERAL = 160+ million publication pages

FECOMMEHNDATIONS Murfional rorsideraions should include the provisian and Bming of
adequain calories, macronulrienis, and Jusd bo meet daily needs as weall as sirabegic nuirEonal
supplemantation ia improve physical, cogniive, and occupational parformance culcomes.
reduce risk of injury, obesity, and cardiometzbolic dsease; educe the potential for a falal
ristaki; erd promals socupational iead iness. MILITARY RECOMMENDATICNS Erergy

cemands should be met by LEizing the Millary Dictary Relerence Intakes (MDRIS)
eslabiishad and codfied in Ay Risgulation 40-25. Althaugh resaanh s somewhat limiled
rriftary personnel may also benalt from cafeing, creatime monohydrabe, assential aming
acids, prolein, omege-3-fatty acids. beta-alaning, and L-rosine soppiementabion, espacially
during high-siress conditions. FIRST RESPONDER RECOMMENDETIONS Specific emangy
Feads 2rR Lrknoe and may vary depending on oocupeiion-speciic ks, |is Ikely the
genaral cakonc intake and macronastrient guidalings for recreaiional athketes or the Acceptabia
Mlacronulrent Déstribution Rangas for e ganesl haaliy adult populalion may benaf® frsl
responders. Siatogies such 25 implementing wallness policies, satting up supportive Tood
ervironmanis, enceraging healthier tood sysiems, and LSing DommunRy resournes b offar
evidence-based nuirflon casses ane inexipansive and potentially maani nglul ways b impnowe
phwsical activity and diel habits. The following provides a more detaibed oservies of B
IReraiorn and recommendabions far these populalions.

= 2.3+ billion citaions

Tactcal Athleba
Blressons.

Figures - uploaded by Douglas Kalman | Author conient
i

Contant mery be b ko oo




. cells

oy

Article

Skeletal Muscle DNA Methylation and mRNA Responses to a
Bout of Higher versus Lower Load Resistance Exercise in
Previously Trained Men

Casey L. Sexton !, Joshua S. Godwin !, Mason C. McIntosh !, Bradley A. Ruple !, Shelby C. Osbum ?,

Blake R. Hollingsworth ?, Nicholas J. Kontos !, Philip J. Agostinelli ', Andreas N. Kavazis !, Tim N. Ziegenfuss ?,
Hector L. Lopez %, Ryan Smith *7, Kaelin C. Young ', Varun B. Dwaraka *, Andrew D. Frugé 5,

Christopher B. Mobley !, Adam P. Sharples %* and Michael D. Roberts 4.+

updates
Citation: Sexton, CL, Codwin, |5
Mclmsosh, M.C. Ruple, BA; Osbum,
S.C. Haollingsworth, BR.; Kontos,
N Agostinedk, PJ; Kavazis, AN
Ziogenfuss, TN ot al Skedetal
Muscle DNA Muthylation and
mRNA Respoeses 40 4 Bout of
Higher versus Lower Load
Resastance Exercaw in Previously
Trained Men. Cells 2023, 12, 263,
hatps:/ / Sk oo / 103390/
cells 12000063

Academic Editors: Matt S. Stock
and Machael Dvsclunes

Recwived: 28 November 2002
Revisad: 24 Dicember 2022
Acceptedt 4 Jasmary 2023
Published 9 January 2023

Copyright: © 2023 by the authoes.
Licensew MDPL, Basel Switserland.
Thes artiche s an open acoess article
distributed  under the terms and
conditions of the Creative C

School of Kinesiology, Auburmn University, Auburn, AL 36849, USA

The Center for Applied Health Sciences, Canfield, OH 44406, USA

TruDiagnastic, Lexington, KY 40503, USA

Edward Via College of Os hic Medi Auburn, AL 24060, USA

College of N g Auburn U Auburn, AL 36849, USA

Insmmrlul‘hynall’uiumm Nmmidnddsmwm&b Norway
siinih.no (APS.); mdr24@aubum.edu (MDR.)

S ee e~

Abstract: We sought to determine the skeletal muscle genome-wide DNA methylation and mRNA
responses to one bout of lower load (LL) versus higher load (HL) resistance exercise. Trained college-
aged males (= 11,23 = 4 years old, 4 £ 3 years self-rep ing) perf: d LL or HL bouts to
failure separated by one week. The HL bout (ie., mFul)cuuuhdoHoutuholbxk-thand
lnursehdlegmbfadmusmgmdpuhcwh i d one

(e, est. 1-RM). TheLLboul(Le 30 Fail) i d the same p "gnmmmdan 1-RM.
Vastus lateralis muscle biopsies were coll ‘beime Shandbhafbrmd:&mt.MmdeDNA
deNAwmhndrndahdandnndyudumghmmumdehyhhmﬁPlCamyand
Clariom S mRNA microarray, respectively. Performed repetitions were significantly greater during
the 30 Fail versus 80 Fail (p < 0.001), although total training vol (sets x reps x load) was not
significantly different between bouts (p = 0.571). Regardless of bout, more CpG site methylation
changes were observed at 3 h versus 6 h post exercise (239,951 versus 12,419, respectively; p < 0.01),
and nudear global ten-eleven translocation (TET) activity, but not global DNA methyltransferase
activity, increased 3 h and 6 h following exercise regardless of bout. The percentage of genes
significantly altered at the mRNA level that demonstrated opposite DNA methylation patterns
was greater 3 h versus 6 h following exercise (-75% ~15%, respectively). M; , high
percentages of genes that were up- or downregulated 6 h following also d d
significantly inversed DNA methylation patterns across one or more CpG sites 3 h following exercise
(65% and 82%, respectively). While 30 Fail decreased DNA methylation across various promoter
regions versus 80 Fail, transcriptome-wide mRNA and bicinformatics indicated that gene expression
signatures were largely similar between bouts. Bioinformatics overlay of DNA methylation and
mRNA exp data indicated that genes related to “Focal adhesion,” “MAPK signaling,” and
“PI3K-Akt signaling” were significantly affected at the 3 h and 6 h time points, and again this
was regardless of bout. In conclusion, extensive molecular profiling suggests that post-exercise
;lmhuum&u:kzkhlmmdrbNAnr!hykmnmdmRNAumﬁphnzrbnbdbyLLuﬂHL

training bouts to failure are largely similar, and this could be related to equal v P
between bouts.
Keywords: e exercise; training vol DNA methylation; transcriptomics
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Abstract: Although transcriptome profiling has been used in several resistance traini tudi

the associated analytical approaches seldom provide in-depth information on mdxwdual Renes
linked to skeletal muscle hypertrophy. Therefore, a secondary analysis was performed herein on a
muscle transcriptomic dataset we previously published involving trained college-aged men (n=11)
performing two resistance exercise bouts in a randomized and cxc fashion. The lower-load
bout (30 Fail) consisted of 8 sets of lower body exercises to volitional fatigue using 30% one-repetition
maximum (1 RM) loads, whereas the higher-load bout (80 Fail) consisted of the same exercises using
80% 1 RM loads. Vastus lateralis muscle biopsies were collected prior to (PRE), 3 h, and 6 h after each
exercise bout, and 58 genes associated with skeletal muscle hvpertrophy were manually interrogated
from our prior microarray data. Select targets wene further interrogated for associated protein
expression and phosphorylation induced-signaling events. Although none of the 58 gene targets
demonstrated significant bout x ime interactions, ~577% (32 genes) showed a significant main effect
of time from PRE to 3 h (151 and 17/, p < 0.01), and -26% (17 genes) showed a significant main effect
of time from PRE to 6 h (87 and 9, p < 0.01). Notably, genes associated with the myostatin (9 genes)
and mammalian target of rapamycin complex 1 (mTORCI) (9 genes) signaling pathways were most
represented. Compared to mTORCI signaling mRNAs, more MSTN signaling-related mRNAs (7 of 9)
were altered post-exercise, regardless of the bout, and RHEB was the only mTORC1-associated mRNA
that was upregulated following exercise. Phosphorylated (phospho-) p70S6K (Thr389) (p = 0.001;
PRE to 3 h) and follistatin protein levels (p = 0.021; PRE to 6 h) increased post-exercise, regardless
of the bout, whereas phospho-AKT (Thr389), phospho-mTOR (Ser2448), and myostatin protein
levels remained unaltered. These data continue to suggest that performing resistance exercse to
volitional fatigue, regardless of load selection, elicits similar transient mRNA and signaling responses
in skeletal muscle. Moreover, these data pnmdc further evidence Ihal the transcriptional regulation
of myostatin signaling is an involved mechanism in

to exercise.

Lo

Keywords: mRNA; protein; acute resistance exercise; gene expression

1. Introduction

Resistance training promotes increases in strength and skeletal muscle hypertrophy [1].
Increasing interest has surrounded how implementing different volume loads affects the

Cells 2023, 12, 898. https: / / dotorg/ 10.3350/ cells 12060898
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A novel deep proteomic approach in human skeletal muscle unveils distinct molecular
signatures affected by aging and resistance training

Short title: Aging, resistance training, and deep skeletal muscle proteomics
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(1) Coffes is a cormplex matrix of hundreds of compounds. These
are consumed with broad variability based upon serving sire,
bean type (e.g. common Arabica vs. Robusta), and brew
method (water temperature, roasting method, grind size,
tirme, and equipment).
(2) Coffee's constituents, including but not limited 1o caffeine,
have neurarnuscular, antioxidant, endocrine, cognitive, and
metahﬂc (e.g. glucose disposal and vasodilation) effects that
exercise performance and recovery.
(3 Eﬂffae"s physiologic effects are influenced by dose, timing,
habitwation to a small degree (to coffee or caffieine), nutrige-
metics, and patentially by gut microbiota differences, sex, and
training status.
(4) Coffee and/or its components improve performance aonoss
a termporal range of activities from reaction time, through
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Probiotic supplementation of pea-derived protein
alters the gut microbiome balance in favor of
increased protein degradation, reflected in increased
levels of essential amino acid in human plasma

Abstract

Aim: The primary aim of this clinical study was to determine if dictary supplementation
with the probiotic, BIOHM FX (BFX), altered the gut microbiome balance followmg
mgesuon of 15g pea pmlcm (PP) and enh d the absorp of

d via of | amino acids (EAAs). Thus, we compumd the
effects of pea pmtun alone vs. pea protein + BFX on microbiome changes and plasma
levels of EAAs

-..;_.An h Hed 1

| study in active men (#=40) was performed
during whnch quantification of abundnnoc levels of gut bacterial and fungal (bacteriome and
mycob were d. In addi plasma EAAs were measured pre- and
posl mgcsuon of the pea protein +/-BFX for 180 min. Stool samples were analyzed for

n from basclinc and d for PP versus PP+BFX.
Self- d ch ng l(eg, flatul ) and quality of life (c.g.,
flugnc mood, nndcncrgy)mdlccs\\m also melsln'vd

Results: Participants ingesting PP + BFX exhib b ofile comyp

to bascline and ingestion of PP. Differences in plasma EAAs showed a trend for an
interaction (£=0.097) and post hoc testing at 120 min showed a significant difference
(P=0.047) between PP and PP+BFX. Microbiome analysis of stool samples showed that
the pathogens Escherichia coli, Prevotella copri, Shigella flexneri, and Brevundimonas
diminuta were lower in PP+BFX compared to PP. The abundance of Candida albicans
was lower and the level of Saccharomyces cerevisiae was higher in PP+BFX compared
to PP. | gly, the abund of Pseud. species, cyanobactena phyla and the
fungal species Galactomyces geotrichum were clevated when the combination of PP+BFX
were consumed by study subjects (P<0.05). Other than mnm effects of time there were no
significant differences b n self-rep gas I (GI) and well-
being markers.

Conclusion: Our results indicate that the addition of BFX to PP alters the gut microbiome
composition, aiding in the absorption of dictary non-animal proteins and increasing
| amino acid ap in plasma.

d a distinct
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A Randomized, Single-Blind, Crossover Study to
Evaluate the Efficacy of a Novel Dietary Supplement
Blend with L-Citrulline on Biomarkers of Hydration,
Muscle Size, Affect, Inflammation, and Muscular

Endurance
Original Research
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Abstract

Introduction: Citrulline is a non-essential amino acid that has previously been shown
to improve athletic performance, reduce fatugue, and increase blood flow. The
purpose of this study was to examine the efficacy of a novel dietary supplement blend
(3D PUMP BREAKTHROUGH®, 3DPump) vs. citrulline alone on changes in
muscle volume, fluid shifts, markers of hydration, inflammation, recovery, affect, and
muscular endurance.

Methods:  Twenty-eight recreationally active subjects (6 women, 22 men)
participated in a randomized, positive-controlled, single-blind, crossover study which
mvolved 4 testing visits (2 workout visits each with a 24-hr follow-up visit).
Participants ingested 3DPump (containing 3g L-citrulline, 1.2¢ glycerol, 165mg Amla
fruit extract) or 8g of L-citrulline alone 45min before an aerobic and resistance traming
workout. Assessments of body fluid shifts (via BIA), markers of hydration (unne and
serum osmolality, USG, hemoglobin), and appendicular girth were taken before and
after exercise while markers of damage and inflammation (neutrophils, CK, ESR,
MCP-1, CRP) were taken before and 24 hours after exercise, muscular endurance
(reps to failure) was assessed during resistance exercises, and subjective measures of
affect and recovery were taken before, after and 24 hours after exercise.  Mixed
factonal ANOVAs with dependent t-tests were used to compare treatments.
Results: A significant interaction occurred for right thigh circumference; however
post hoc testing indicated both groups increased similarly in post workout girth
(p<0.05). A significant interaction occurred for ECF/TBW indicating post workout
was greater than pre workout in 3DPump only (p=0.002). An interaction trend
(p=0.010) occurred for SBP and DBP indicating that 3DPump was uniquely able to
significantly lower blood pressure (SBP and DBP) post workout compared to baseline
and 24 hours after exercise (p<0.001).
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Acute Effects of Naturally Occurring Guayusa Tea and Nordic
Lion’s Mane Extracts on Cognitive Performance
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Abstract: The aim of this study was to assess the effects of guayusa extract and Nordic Lion’s Mane
(LM) on cognition. Using a randomized, double-blind, placebo-controlled, crossover design, we
examined the effects of a single dose of 650 mg guayusa extract (AMT: AmaTea® Max) vs. 1 g Nordic-
grown Lion’s Mane (LM) vs. placebo (PL). Participants attended three testing visits consisting of
neuropsychological tests (Go/No-go, N-Back, and Serial 7 s tasks) assessing performance, subjective
assessments of cognitive perception, and vital signs. Each t was d at baseline
(pre-ingestion) and 1 and 2 h post ingestion. AMT significantly (p < 0.05) improved the number of
attempts during Serial 7s, total score, number of correct responses, total number of responses, and
reaction time during N-Back and improved Go stimulus reaction time, but it reduced the percentage
of correct responses in the No-go stimulus response during Go/No-go. LM significantly (p < 0.05)
improved the number of attempts during Serial 7s and reaction time during N-Back and improved
Go stimulus reaction time in Go/No-go. AMT improved mental clarity, focus, concentration, mood,
and productivity at 1 and 2 h (p < 0.05); the ability to tolerate stress at 1 h; and had greater ratings
than LM and PL for mental clarity, focus, concentration, and productivity. PL improved focus and
concentration at 1 h from baseline (p < 0.05). AMT and LM improved subjective ratings of “happiness
compared to peers” and “getting the most out of everything” (p < 0.05); however, this occurred
earlier in LM (i.e., 1 h post ingestion). AMT uniquely elevated blood pressure from baseline. AMT
significantly improved cognitive performance and self-perceived cognitive indices of affect overa2h
period and perceptions of happiness 2 h post ingestion. In comparison, LM helped improve working
memory, complex attention, and reaction time 2 h post ingestion and perceptions of happiness over a
2 h period.

Keywords: cognitive function; mood; focus; concentration; nootropics; Hericium erinaceus
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Abstract: This study assessed the acute effects of oral methylliberine (Dynamine™) supplementation
on cognitive function and indices of well-being. This was a double-blind, randomized, within-subject
crossover trial. In total, 25 healthy men and women (33.5 £ 10.7 yr, 172.7 £+ 8.6 cm, 73.3 = 11.0 kg)
underwent pretesting before ingesting methylliberine (100 mg) or a placebo (PLA) for 3 days. On
the fourth day, the participants were tested before their fourth dose (baseline) and every hour
post-ingestion for 3 h. After a one-week washout period, the participants repeated testing with the
alternate investigational product. The testing battery consisted of vitals, Stroop test, Trail Making Test-
B, and visual analog scales that assessed various indices of well-being. Mixed factorial ANOVAs with
repeated measures were used to assess all variables. There were significant (p < 0.050) interactions in
terms of concentration, motivation, and mood. Methylliberine improved concentrationat 1 and 3 h,
motivation at 3 h, and mood at 1, 2, and 3 h (p < 0.050). Methylliberine improved energy, sustained
energy, and mood in all participants to a greater extent than PLA at 1 h and 3 h relative to baseline
(p < 0.050). PLA improved motivation at 1 and 2 h and mood at 2 h (p < 0.050). Methylliberine
improved concentration, well-being, and the ability to tolerate stress to a greater extent than PLA
at 3 h relative to baseline (p < 0.050). Women observed elevations in sustained energy at 1 and
3 h (p < 0.050) with methylliberine vs. PLA. Methylliberine had a negligible influence on cognitive
function and vitals (p > 0.050), and no adverse events were reported. Methylliberine significantly
improved subjective feelings of energy, concentration, motivation, and mood, but not cognitive
function. PLA improved motivation and mood at hours 1 and 2, while methylliberine sustained these
benefits for longer. Methylliberine also improved concentration, well-being, and the ability to tolerate
stress to a greater degree than PLA, while having no detrimental effects on vital signs. Methylliberine
also seemed to have a positive impact on sustained energy in women.

Keywords: cognitive flexibility; mood; energy; concentration; motivation; nootropics
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Abstract: Herein, we determined if a multi-ingredient supplement (NAD3; 312 mg of combined
Wasabia japonica extract, theacrine, and copper (I)niacin chelate) versus a placebo (CTL) affected
peripheral blood mononuclear (PMBC) transcriptomic, DNA methylation, and sirtuin activity profiles
in middle-aged adults after 12 weeks of supplementation. Several mRNAs demonstrated interactions
(n = 148 at +£1.5-fold change, p < 0.01), and more stringent filtering indicated that 25 mRNAs were
upregulated and 29 were downregulated in the NAD3 versus CTL group. Bioinformatics on these
64 mRNAs suggested that DNA conformational alterations may have been promoted with NAD3
supplementation, and this was corroborated with more CpG sites being hypermethylated (p < 0.001)
in the CTL versus the NAD3 group when examining pre- to post-intervention changes (369 versus 35).
PBMC SIRT activity decreased in CTL participants (p < 0.001), but not in NAD3 participants (p = 0.289),
and values at 12 weeks trended higher in NAD3 participants (p = 0.057). Interestingly, the pre- to post-
changes in SIRT activity values significantly correlated with changes in PBMC NAD": NADH values
obtained from a previous investigation in these participants (r = 0.534, p = 0.015). In conclusion, the
current mRNA and DNA methylation data indirectly suggest that NAD3 supplementation may affect
PBMC DNA conformation, while other direct assays suggest that NAD3 supplementation maintains
SIRT activity through the potential maintenance of NAD™: NADH levels. However, these results are
preliminary due to limited n-sizes and the study being performed in middle-aged adults.

Keywords: theacrine; NAD*; PBMCs; sirtuins
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A probiotic amylase blend reduces gastrointestinal symptoms in a
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Abstract

A randomised, placebo-controlled, double-blind, parallel clinical study was performed to examine the effects of
a probiotic- amylase (PRO) blend on gastrointestinal (GI) symptoms. Sixty men and women (44.4 + 8.9 yr; 82.0
+ 184 kg; 170.3 + 115 cm; 28.1 + 4.6 kg/m?) were randomised into PRO (n = 29) or placebo (PLA: n = 31) groups.
Participants exhibited mild to moderate GI symptoms and severity [via Gastrointestinal Symptom Rating Scale
(GSRS)] to be eligible for participation. Participants were tested before (Baseline) and after (POST) 6 weeks of
supplementation on various gastrointestinal indices, the GSRS (to assess GI symptoms, frequency, and severity), an
anxiety questionnaire (GAD-7), and an overall well-being questionnaire (SF-36). Two (PRO vs PLA) x 2 (Baseline vs
POST) mixed factorial ANOVAs were completed to assess group, time, and (group x time) interaction effects. Fifty-
two subjects who completed the entire study were analysed (PRO: n = 25, PLA: n = 27). There were statistically
significant (P < 0.05) interactions for bloating, GSRS score, and abdominal discomfort but time effects for
flatulence, constipation, stool regularity, and GAD-7 total score. PRO significantly reduced GSRS score (~60 vs 25%,
d = 0.72), bloating (~49% vs 25%, d = -0.63) and abdominal discomfort (59% vs 32%, d = -0.66) to a greater
degree than PLA. PRO significantly reduced subjective feelings of irritability, pain, and overall health interference.
Oral supplementation of the probiotic-amylase blend was very well tolerated. Our study showed that the probiotic-
amylase blend reduced the GSRS score and other GI symptoms to a greater degree than PLA.

Clinical trial registration: clinicaltrials.gov #NCT05614726



