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welcome
H
GUT AND GENETICS

aving just led another excellent IHCAN Functional Sports Nutrition conference
in London, I’m full of enthusiasm for this space of sports nutrition – we have
many practitioners from varying backgrounds starting to ‘cross-talk’ and
to embrace previously foreign notions such as individuality, behavioural
psychology, and the need for ‘healthy’ and carefully chosen supplementation.
In line with this important diversification of sports nutrition, I’m really pleased to be able to publish a
much needed piece on gastrointestinal dysfunction in endurance athletes – sports nutrition textbooks
are simply devoid of this important information. Additionally, we revisit the themes of genetics and
nucleotides with Tom Bainbridge and Dr Peter Koeppel, areas of discussion that are simply going to
increase over time, plus I really enjoyed reading a juicy reflective piece by Ben Coomber.
Elsewhere in the mag, we interview England hockey star Alex Danson MBE, who captained
the victorious team during the Rio Olympics, plus Craig Lewis nicely justifies strength training for
endurance athletes. In sport, we’re moving into that (hopefully) warming season that everyone enjoys,
so time to pull on your trainers and get outside – anyone for tennis?!
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[News and research update
➤NEW STUDY

SHOWS HERBAGUT
SUPPORTS GUT
HEALTH

➤Battle of the beets
®

Results of a
new human
study show that
Herbagut®,
an all-natural
polybotanical
extract blend
rooted in Ayurvedic medicine,
supports gut health. For centuries,
Ayurvedic botanical ingredients have
been used traditionally for gut health
and general wellbeing.
The 14 botanical ingredients
used in Herbagut® are individually
extracted and blended in a proprietary
ratio with unique fingerprinting to
ensure stringent quality, efficacy, and
consistency. Herbagut® is certified
pure, sustainable, and traceable, and
conforms to EU regulations, including
PAH. All 14 botanical extracts used in
Herbagut® are approved in the EU and
US for use in food supplements.
The randomised, double-blind,
placebo-controlled clinical study,
published in BMC Complementary
and Alternative Medicine (March,
2018) by Adrian Lopresti, PhD, at
Murdoch University, Perth, Australia,
demonstrated that this synergistic
polybotanical extract helps support
overall wellbeing and healthy gut
function. Discomfort in the gut has
been linked to anxiety, stress, and
depression (the so-called ‘gutbrain’ axis). The synergistic action
of ingredients in Herbagut® offers
mucosal protection and helps maintain
the integrity of the gut’s internal lining.
It also has a proven anti-inflammatory
effect, helping to support a diverse gut
microbiota and aiding in gut motility.
Benny Antony, PhD, joint managing
director for Arjuna comments: “This
trial confirms that daily intake of
800 mg of Herbagut® over a 28-day
period can improve gut health and
related health conditions in people
with unsatisfactory bowel habits. The
tradition of Ayurvedic medicine, used
for hundreds of years, is finally backed
by research and is accessible to
consumers who seek natural relief from
digestive stress.”
• www.arjunanatural.com
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A new study from the University of Exeter aimed to determine the most
effective form of nitrate supplementation. The results concluded that Beet It
Sport Shot, containing 400mg of natural dietary nitrate, is nearly twice as
effective at lowering systolic blood pressure, and three times more effective
in increasing the body’s ability to produce nitric oxide than its nearest US
competitor.
Lawrence Mallinson, Beet It Managing Director explains: “Our sport shots
stand alone when it comes to delivering a quantity of nitrate large enough to
positively impact performance. Indeed, in their analysis of a recommended
serving of each product, researchers found that each Beet It Sport Shot contained 400mg of
nitrate, while Humann Superbeets contained just 86mg of nitrate per five grams serving.”
Lawrence continues: “To get the same amount of nitrate as we find in just one 70ml
Beet It Sport Shot, a consumer would need to purchase, prepare and ingest four Humann
Superbeet servings. Not only would that create extra expense, but it also exceeds
Humann Superbeets’s recommended daily serving size of their own product.”
A 5mmHg reduction in systolic pressure was observed in the study with Beet It Shot
supplementation. This is estimated to decrease the overall risk of mortality by seven per
cent, while the risk of mortality by stroke and coronary heart disease was reduced by 14
and 9 per cent, respectively.
The study authors concluded: “Beet It Sport could be recommended as a practical
approach for maintaining, or perhaps improving, markers of cardiovascular health in
young, healthy individuals.”
• www.beet-it.com

➤SPORTS NUTRITION TRADE ASSOCIATION
TACKLES OVER 400 POTENTIALLY
DANGEROUS PRODUCTS

Over the last five years, The
European Specialist Sports
Nutrition Alliance (ESSNA)
has tackled 406 cases of non-compliant
sports nutrition products, such as those
that mislead consumers or include banned
doping substances, as part of its efforts to
ensure consumer safety and protect the
integrity of the industry.
The work is part of ESSNA’s campaign to
eradicate sports nutrition products that do
not abide by the rules and regulations put
in place for the protection of consumers.
Since the campaign’s launch in 2013, ESSNA
has worked with various stakeholders
and enforcement authorities to develop
frameworks, guidelines and reporting systems
that can successfully ‘police’ the industry.
Of the 406 alerts that were reported to
ESSNA, 66 cases were resolved informally
as a direct result of ESSNA contacting
the offending company, with 16 of those
committing to relabeling or reformulating
the product in line with EU law, and 26
agreeing to completely withdraw the
product in question from the market. 86 of
the cases were escalated to the relevant
enforcement authorities, including the UK
Food Standards Agency and the Medicines
and Healthcare Products Regulatory
Agency, the Italian Ministry of Health, the
Portuguese Economic and Food Safety
Authority, and the Netherlands Food and
Consumer Product Safety Authority, among

many others. The remaining
alerts are currently still being
processed.
As part of this campaign, ESSNA urges
anyone who might be aware of illegal
activity by sports nutrition organisations
to step forward and report them. Products
can be reported via a dedicated form on
ESSNA’s website, which allows individuals
to anonymously bring to its attention noncompliant activity taking place anywhere in
Europe. It has also launched a Facebook
page to encourage consumers to report
products they come across on the social
media platform, which sees a high number of
sales of sports nutrition products every day.
Dr Adam Carey, Chair of ESSNA said:
“We are delighted with the progress we’ve
made so far. Rules and regulations around
sports nutrition are stringent and the
majority of the industry seeks to comply
– but there is, unfortunately, a problem of
monitoring and enforcement. This is why
we were happy to step into that void and
act as a connector between the industry
and the enforcement authorities, filling in
the gaps where they lack resources and
crucial intelligence about the sector. Our
campaign to date has been extremely
successful and we’re thrilled with the
response we’ve received from the industry,
public, law-makers and enforcement
authorities, who are crucial to this process.”
• www.essna.com
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[News and research update
➤Wyldsson launches new vegan protein powder
Wyldsson was founded by keen runner
and former Canary Wharf banker Dave
McGeady, who was frustrated by the lack
of healthy snack options in London. The
company came to prominence in 2014 when
its distinctive ProMix snack tubes (consisting
of mixes of nuts, seeds and dried fruits)
were seen in the hands of Rory McIlroy while
winning The Open at Royal Liverpool. Since
then, the company’s healthy snack options
have become a firm favourite with everyone;
from health-conscious professionals and
busy moms to professional sports teams,
including Manchester United, the FA and
Team GB athletes.
Wyldsson was inspired to create a vegan
protein powder following increasingly
desperate appeals from customers who
were tired of the poor quality of existing
options.
McGeady comments: “Our customers
have been screaming for us to offer them a

vegan protein powder that actually tastes
good, because what’s out there at the
moment is invariably ‘overly sweet’, ‘grainy’
and ‘artificial tasting’.”
Responding to the increasing demand
for organic products, Wyldsson’s Vegan
Protein Powder uses a base of organic
plant-proteins, including pea, pumpkin and
sunflower. The natural sweetness is provided
by a blend of organic fruits – date, banana,
baobab and strawberry. The biggest
problem with vegan protein powders is that
they use extremely high levels of artificial
flavourings and sweeteners to ‘mask’ the
taste of the protein. Wyldsson has taken
a different approach, using only natural
flavourings, with real cocoa as well as a hint
of cinnamon and turmeric (both noted for
their anti-inflammatory properties).
R&D and product development were
completed in-house over a 15-month
period. To get to the final formula, over

1,000 prototype mixes were tasted and
rated, using 100 different ingredients from
dozens of different suppliers.
Whey dominates the protein powder
market at present, although this has begun
to change, driven by exponential interest
in veganism. Others are seeking dairy-free
protein powders because of the common
side effects of whey, including stomach
bloating and skin breakouts. That said,
Wyldsson’s goal was not just to make the
best plant-based protein powder, but to
make a product that would be able to
stand toe-to-toe with the best tasting whey
protein powders.
The company’s achievement in
developing this product was recently
recognised as they made it to the final of
European FoodNexus Challenge, selected
as one of 15 finalists from 1,000 food
technology startup entrants across Europe.

• www.wyldsson.co.uk

From the journals...

PROTEIN
SUPPLEMENTS
BOOST CEREBRAL
OXYGENATION IN
ELITE BASKETBALL
PLAYERS
Introduction: Research
shows that protein
supplementation may benefit
post-exercise recovery by
reducing muscle soreness
and improving muscle
function. The aim of this
study was to investigate
the effect of consuming
whey supplementation in a
carbohydrate-based solution
on cerebral oxygenation during
high-intensity exercise in elite
basketball players.
Methods: In a randomised,
counterbalanced crossover
trial, 15 elite basketball players
consumed either a highprotein (36 per cent of total
calories) or an isocaloric lowprotein (12 per cent of total
calories) control supplement
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in a carbohydrate-based
solution immediately after a
one-hour cycling test at 70
per cent VO2max. After two
hours of recovery, the athletes
performed a second cycling
test at 80 per cent VO2max.
Cerebral blood perfusion and
oxygen saturation levels were
measured during the second
test.
Results: Increased
peak insulin response and
attenuated glucose increases
were observed during the
two-hour recovery period
in the high-protein group
compared to the low-protein
group. The high-protein group
revealed an enhanced cerebral
oxygenation and attenuated
increases in blood perfusion
compared to the low-protein
group during the second
cycling test. The high-protein
group also revealed a 16 per
cent longer cycling time.
Conclusions: The
researchers concluded that
high-protein supplementation
enhanced recovery, which
was associated with a boost
in cerebral oxygenation. The
improvement in cycling time
may also be explained by
the effect of whey sparing

cerebral blood demand for the
periphery.
• Ho CF et al (2018) Protein
supplementation enhances cerebral
oxygenation during exercise in
elite basketball players. Nutrition.
53:34-37.

CYP1A2
GENOTYPING
SHOWS PROMISE
IN DETERMINING
CAFFEINE USE FOR
PERFORMANCE
ENHANCEMENT
Introduction: Many studies
have demonstrated the
ergogenic effects of caffeine,
but not all results have been
consistent. The aim of this
study was to examine whether
variation in the CYP1A2 gene
changed the ergogenic effects
of caffeine in a 10-km cycling
time trial.
Methods: In a randomised,
double-blind and placebocontrolled trial, 101 competitive
male athletes consumed either
0, 2 or 4 mg of caffeine per kg
body bass. Saliva samples were
collected for DNA isolation,
which in turn was genotyped
for the -163A>C polymorphism
in the CYP1A2 gene.

Results: In all subjects,
4 mg/kg caffeine reduced
cycling time trial time by 3 per
cent compared to placebo.
However, among those with the
AA genotype, cycling time trial
time reduced by 4.8 per cent
at 2 mg/kg and by 6.8 per cent
at 4 mg/kg. In those with the
CC genotype, cycling time trial
performance worsened by 13.7
per cent at 4 mg/kg compared
to placebo. No effects were
observed among those with
the AC genotype.
Conclusions: The
researchers concluded that
both 2 and 4 mg/kg caffeine
improve 10-km cycling time
trial, but only in athletes with
the AA genotype. Caffeine
intake at 4 mg/kg reduced
performance in athletes
with the CC genotype, while
those with the AC genotype
experienced no effect at all.
CYP1A2 genotyping should
be considered when deciding
to use caffeine as a means to
enhance performance.
• Guest N et al (2018). Caffeine,
CYP1A2 Genotype, and Endurance
Performance in Athletes. Med Sci
Sports Exerc. [Epub ahead of print].
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I

f you do endurance sports, it is likely
that you will have experienced gastrointestinal dysfunction at some point,
either in a race or during training. Gastrointestinal dysfunction (GID) can vary in
severity from mild nausea and cramping to
vomiting and diarrhoea, and is frequently
cited as a reason for not finishing a race (1).
The growth in endurance sports such as
marathons, both standard and ultras, and
Ironman competitions over the last few years,
has made this an area of increasing interest,
but the exact mechanisms involved remain
unclear. Previous studies have linked reduced
splanchnic blood flow (SBF), exacerbated by
heat stress and ischemia, to GID, but there is
a large heterogeneity in results, making it hard
to establish firm links.
The purpose of this research project was
to examine the evidence using a systematic
search process of review, animal, human
and intervention studies to determine the
main pathways involved in GID, and to
identify potential nutritional interventions.
The functional medicine model was used as
an overlay, as it is likely that the aetiology is
multi-factorial, so it is helpful in explaining
some of the disparity in results seen, while
also allowing greater clinical application for
practitioners.

Mechanisms
After a thorough search of the review
literature, a decision was made to narrow
the focus to lower GID only, where the
involvement of the principal upstream
pathways of ischemia and heat stress were
clear. However, how they interlinked and
led to GID, was less clear. To try to establish
a clearer link, two additional downstream
pathways, involving tumour-necrosis-factoralpha (TNFα) and interleukin-6 (IL6) were
chosen for further examination, also based on
the initial evidence found. Further details of
the mechanisms considered can be seen in
Figure 1.
n The ischemic pathway is activated by the
sympathetic nervous system during endurance
exercise and it results in reduced splanchnic
blood flow (SBF), as blood is shunted to
working muscles. It has been estimated
that SBF can be reduced by up to 80 per
cent during maximum intensity exercise (2),
although it is unlikely that many endurance
athletes would be working at this output over
longer distances. Reduced SBF results in
hypo-perfusion of the gastrointestinal tract,
leading to ischemia and cellular hypoxia and
increased reactive oxygen species (ROS),
contributing to an overload of an individual’s
antioxidant systems (3). One of the key ROSs
induced is hydrogen peroxide, which has
been shown to not only activate nuclearfactor-kappa-B, up-regulating potentially pro8

feature.indd 8

Exercise-induced
gastrointestinal
dysfunction in
endurance
athletes
Having just completed her dissertation
research project as a final year student at
CNELM, Katherine Caris-Harris shares her
mechanism review, incorporating the functional medicine
model, that investigates the role of exercise-induced
endotoxemia in lower GI dysfunction in endurance athletes.
inflammatory cytokines such as IL6, but also to
induce phosphorylation of occludin, reducing
gastrointestinal tight junction integrity (4),
potentially causing intestinal permeability.
n The heat stress pathway is activated by an
elevated core temperature during prolonged
exercise, which can result in oxidative damage,
subsequent activation of key phosphorylation
enzymes, and further disruption to epithelial
cell tight junction integrity (4,5).
The activation of these pathways results
in two key events: 1) increased intestinal
permeability and 2) reduced ability to neutralise
elevated blood lipopolysaccharides (LPS).
LPS can trigger the release of potentially
inflammatory cytokines, such as IL6 and TNFα,
which have been linked to GID (6). Interleukin

6 (IL6) has both anti- and pro-inflammatory
functions and it is suggested that its pyrogenic
properties attenuate the endotoxaemic
response via its role as a thermo-regulatory
sensor in the gut, and subsequent signalling
via the hypothalamus-pituitary-adrenal axis.
It has been postulated that IL6 is responsible
for altered pain perception and potential GID
symptoms, such as cramping (7). TNFα has
been shown to damage the sodium-potassium
pump on intestinal epithelial cells, resulting
in reduced water absorption, increased fluid
secretion and diarrhoea (8).

Examining the evidence
Examining the evidence for these theories
was not easy. The animal studies were in many

Figure 1 – Final mechanism diagram of pathways involved in gastro-intestinal dysfunction in sport
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cases inconclusive,
often with little
supportive evidence
or translatability to endurance
athletes. Although there were still limitations
to the human studies, not least the definition
of ‘endurance’, more could be drawn from
these studies, helping to highlight areas for
potential intervention and further research.
Overall the studies indicated:
• Broad evidence linked endotoxaemia with
increased intestinal permeability and tight
junction damage (5,9,10,11) and subsequent
gastrointestinal dysfunction (12,13).
• A role for the ischemic pathway via
measurement of certain key antioxidant
enzymes or corresponding biomarkers,
indicating increased lipopolysaccharide
load in the body during endurance exercise
(14,15).
• A clear role for the heat stress pathway, but
whether environmental heat aggravated
endotoxaemia was less clear (16).
• A potential role for IL6 linking
gastrointestinal dysfunction in endurance
athletes (17,18) and IL6 with endotoxaemia
(19), with the gut-brain axis cited as a
potential mechanism.
• Inconclusive evidence for the role of TNFα,
but the short half-life of TNFα (and difficulty
measuring it) should be considered.

Nutritional
intervention
The nutritional intervention search was based
around studies using probiotics because
it was felt that they offered the best multitargeted approach. An increasing body
of research suggests that probiotics can
modulate tight junction integrity and the
gut-brain axis, and up-regulate antioxidant
enzyme production, all pertinent to the

Functional
medicine model
systems

Potential impact on intestinal
permeability during endurance
exercise

Potential impact on endotoxin levels
during endurance exercise

Digestion and
absorption

Existing microbiota; SCFA status;
baseline intestinal permeability;
presence of parasites; unknown
food intolerances (e.g. gluten, dairy,
cross reactivity, lectins); metabolic
flexibility. Loss of HCl production
with age, leading to poor digestion.
Compromised liver function, leading
to suboptimal bile flow and poor
digestion/absorption.

General inflammatory vs. antiinflammatory state of diet (e.g.
processed vs whole foods).
Long term consumption of gluten
or foods to which intolerant, upregulating the immune system and
inflammatory response, including
lectins.

Energy

Metabolic flexibility and use of
carbohydrate/gels during a race;
nutrient status, specifically those for
gut mucosal health (e.g. vitamin A, E,
D and glutamine).

Nutrient status, specifically
antioxidants (e.g. glutathione, vitamin
A, C, E and alpha-lipoic acid).

Structural
integrity

Nutrient status and ability to maintain
structural integrity. sIgA levels – stress
in life/cortisol steal. Age increases
endothelial dysfunction and ability to
produce plasma nitrite in response to
endurance exercise.

Increased endothelial dysfunction
(age/lifestyle/diet) results in
upregulated inflammation.

Detoxification
and elimination

Existing nutrient status (e.g. phase
I and II detox requirements, alcohol
intake, presence of pathogens, toxin
build-up and lifestyle/environmental
factors). Age of athlete, ability to
methylate adequately (including
genetic predisposition).

Existing anti-LPS and LPS levels and
ability to neutralise additional LPS
during endurance exercise. Level of
toxin exposure in day-to-day life.
Liver function and ability to remove
LPS (alcohol, diet etc).

Transport

Hydration and impact on gastric
emptying time and ion balance.

Lack of hydration (combined with
reduced SBF) to remove LPS.

Assimilation

Existing state of athlete’s gut
microbiome and overall nutrient
status can affect ability to assimilate
gut endothelial cells adequately and
produce sIgA.

Dysbiosis can result in upregulated
inflammatory state, leading to greater
LPS in circulation.

Communication

Hydration status, level of reduced
SBF, general inflammatory status.
Stress levels and impact on hormones
via cortisol steal and impact on sIgA.
Gut-brain axis and microbiome/
inflammation (e.g. IL6).

Increased endothelial dysfunction
(age/lifestyle/diet) can result in
reduced ability to remove LPS in
circulation.
Decreased SBF due to exercise can
result in reduced ability to remove LPS
in circulation.

Table 1 – Role of the functional medicine model systems on intestinal permeability and endotoxin levels
during endurance exercise

evidence found. There were two randomised
controlled studies found that were
particularly pertinent, both of which
supported the role of probiotics in
gastrointestinal health (20, 21).
The first by Roberts et al (20) looked
at the effect of a 12 week intervention of
mixed strain probiotics (30bn CFU with
fructo-oligosaccharides), with and without
antioxidants (N-acetyl-carnitine and alphalipoic acid), on 30 participants prior to a
long-distance triathlon. The probiotic group
and probiotic + antioxidant group reported
significantly reduced gastrointestinal episodes
during the race and significantly reduced
endotoxins both pre- and post-race. It was
postulated by the authors that the provision of
the Lactobacillus genus may provide a more

favourable immune response by activating
toll-like-receptor-2 (TLR2), which acts in
opposition to toll-like-receptor-4. The role
for commensal bacterial stimulation of
TLR2 in the gut epithelium as a regulator of
epithelial integrity is supported elsewhere
(22). The addition of fructo-oligosaccharides
is potentially significant, by providing
additional benefits via an increase in shortchain-fatty acids, which are known to have a
complex interplay with gut microbiota and
can affect tight junction integrity directly.
A further 14 week randomised controlled
trial on endurance-trained men by
Lamprecht et al (21), using an alternative
multi-specie probiotic (10bn CFU), showed
a significant decrease in zonulin expression,
supporting results from Roberts et al.
WWW.FSNMAG.COM
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[Functional sports nutrition
duration, with less significant results. While
it is well accepted that moderate exercise
can positively impact the composition of the
microbiome via enhancement of the number
of beneficial microbial species and enrichment
of diversity, less is known about the impact of
more ‘extreme’ exercise. Very interestingly,
a recent experiment by magazine group
Outside, where faecal samples from various
groups of athletes were sent to the American
Gut Project for examination, suggested that
those who compete in similar sports have
similar gut bacteria (23).

The functional medicine
model
Antecedents and mediators, which may
predispose an athlete to gastrointestinal
dysfunction, include: history of antibiotic use,
the use of non-steroidal anti-inflammatory
drugs (NSAIDs) during and outside of a
race, genetic predisposition, training status,
body fat mass, perception of pain, lifestyle
(particularly stress/total-load), plus the
athlete’s diet, including nutrient deficiencies
and any other underlying heath issues. A
summary of some of the main factors are laid
out in Table 1, using the functional medicine
model systems-based approach.
‘Stress’, in its various guises of physical,
psychological and physiological inputs to
the body, is frequently high in athletes,
particularly age-groupers who are pushing
themselves to their limit in all areas of their
lives. Stress plays a role in our gut health via
reduced levels of secretory IgA (24), which
for endurance athletes is already under
assault from prolonged training. Secretory
IgA has been shown to impact the balance
References
1. de Oliveira E et al (2014).
Gastrointestinal complaints during
exercise: prevalence, etiology, and
nutritional recommendations. Sports
Medicine 44(S1):79–85.
2. de Oliveira E & Burini R (2014).
Carbohydrate-dependent, exercise-induced
gastrointestinal distress. Nutrients
6:4191–4199.
3. van Wijck K et al (2011). Exerciseinduced splanchnic hypoperfusion results
in gut dysfunction in healthy men. PLoS
ONE. 6(7):e22366.
4. Zuhl M et al (2014). Exercise regulation
of intestinal tight junction proteins. British
Journal of Sports Medicine. 48(12):980–986.
5. Lambert G (2008). Intestinal barrier
dysfunction, endotoxemia, and
gastrointestinal symptoms: The “Canary
in the Coal Mine” during exercise-heat
stress? In Thermoregulation and Human
Performance (Vol. 53, pp. 61–73). Basel:
KARGER.
6. Lim C & Mackinnon L (2006). The
roles of exercise-induced immune system
disturbances in the pathology of heat
stroke: the dual pathway model of heat
stroke. Sports Medicine. 36(1):39–64.
7. Vargas N & Marino F (2016). Heat
stress, gastrointestinal permeability and
interleukin-6 signalling – Implications
for exercise performance and fatigue.
Temperature. 3(2):240–251.
8. Musch M et al (2002). T cell activation
causes diarrhea by increasing intestinal
permeability and inhibiting epithelial
Na+/K+-ATPase. Journal of Clinical
Investigation. 110(11):1739–1747.
9. van Wijck K et al (2011). Exercise-
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of our gut microbiota, potentially acting, as
discussed above, via the gut-brain axis to lead
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Learnings from the 2018
FSN IHCAN Conference
On the 9th of June, we enjoyed another IHCAN Functional Sports Nutrition Conference, now
in its sixth year. Sports nutritionist Simone do Carmo summarised her highlights of the day.

I

recently attended another educative and
stimulating Functional Sports Nutrition
IHCAN Conference in London. It was my
third time at this event and probably my
favourite because of the variety of speakers
and the fact that one of the topics, which I’ll
expand on later, is a personal interest of mine.
At the start of the day, the conference leader
Ian Craig kicked off the event by emphasising
that we are in an exciting era of personalised
sports nutrition due to the integration
of related fields, such as sports science,
physiology and nutritional therapy. Instead of
working as singular entities, we should all be
collaborating to provide truly personalised
sports nutrition. This integration of specialities
was nicely reflected in the line-up of speakers
chosen for the event.

Ross Austen: Preventing
inadvertent doping

Ross Austen

As the first speaker to take the podium, Ross
taking sports supplements anyway. A study
explored the topic of inadvertent drug doping by Wardenaar et al (1) revealed that 97.2 per
and what we should do to ensure that the
cent of 778 athletes in the Netherlands had
supplements we recommend to our sporting
taken supplements at some point during their
clients, with regards to drug testing, are
career. Additionally, Corrigan and Kazlauskas
actually safe.
(2) confirmed that 79 per cent of 2,758 athletes
What I particularly liked about this talk was
polled during the Sydney Olympic Games
the number of case studies Ross presented
had taken at least one dietary supplement.
of athletes who have fallen into the trap of
Furthermore, Ross highlighted how young
taking a supplement that has resulted in an
elite athletes are particularly inclined to take
anti-doping rule violation (ADRV). The case of
dietary supplements. The contamination of
Rhys Williams, the former 400m hurdler and
sports supplements is a worrying issue that
Welsh co-captain for the 2014 Commonwealth poses an ongoing and real threat of athletes
Games, resonated with me as I attended those committing an ADRV. Ross presented various
Games and the news that he had failed a drug surveys from 2001 to 2016, showing a 10 to
test and could not compete was
quite shocking at the time. This
was one sad case out of many, of
an athlete taking a contaminated
supplement, not knowingly
cheating, but still facing the
consequence of being banned.
Ross talked about how
sporting organisations such as
the Australian Institute of Sport
were recommending that athletes
avoid sports supplements as
they could get everything they
needed from a balanced and
healthy diet. But, despite these
recommendations, athletes were Figure 1 – Supplement decision-making flowchart (4).
12
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38 per cent supplement contamination (3).
In 2012, the UK Anti-Doping (UKAD) agency
found that 44 per cent of all ADRVs had been
caused by prohibited substances contained in
supplements (3).
There was clearly a need to create
some sort of structure to reduce the risk
of inadvertent doping. And that is where
Informed-Sport by LGC came into play
in 2008. This global risk management
programme tests sports supplements for
prohibited substances in line with the World
Anti-Doping Agency (WADA) framework.
Informed-Sport is based on two fundamental
pillars: a strict pre-registration audit to ensure
that manufacturing facilities have the
highest quality standards, followed
by the testing of every batch
before it goes to market, using ISO
17025 accredited methodology.
Ross encouraged everyone to
confirm that any supplements we
recommend to our athletes are
batch tested through a programme
such as Informed-Sport in order
to minimise the risk of ADRVs and
prevent another Rhys Williams
scenario. Since no certification
programme can offer a ‘100 per
cent’ guarantee that a product is
free from banned substances, he
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stressed we should proceed with caution.
However, products that are regularly tested
and made by trustworthy companies are
considered to be safer than non-tested
products.
As a registrant on the UK Sports and
Exercise Nutrition Register, I thought I would
share this relevant flow-chart with you. We are
encouraged to use it to help our decisionmaking process when recommending sports
supplements (see Figure 1). By assessing the
need, risk and potential consequences, we
can make an informed decision.

Dr Samuel Impey – Fuel for
the work required: Practical
application of nutritional
periodisation in elite cycling
As I was finishing my degree in 2016,
the concept of ‘nutrition periodisation’
in endurance sports was starting to gain
popularity. Around this time, Sam published a
paper introducing a new principle called ‘fuel
for the work required’, that basically brings
day-to-day and meal-by-meal carbohydrate
periodisation in line with training workload.
So, I was very intrigued to hear Sam explain
how he now applies this principle to elite
cyclists.
Sam started by stressing that nutrition
should be periodised in the same way
as training. This often overlooked aspect
should receive far more attention because
the timing of nutrition has an important
effect on adaptations to training and
recovery. Sam emphasised that adopting
a periodised approach can increase our
metabolic flexibility. Training with lowcarbohydrate availability enhances certain
aspects of oxidative metabolism and is more
‘work efficient’ because of the activation of
regulatory factors, such as AMP-activated
protein kinase. However, the downside is that
low-carbohydrate availability compromises
training intensity and duration. Adopting a
periodised approach, in which carbohydrates
are matched to an athlete’s day-to-day training
loads, will therefore help maintain training
quality and reduce the onset of fatigue.
Sam explained practical ways in which we
could limit carbohydrate intake, highlighting
that there is no right way and that it depends
largely on the individual athlete:
• Training twice a day: limiting carbohydrate
intake between sessions, with the aim of the
first training session being to lower muscle
glycogen levels for the second training session
• Training in a fasted state: training after
waking, with no food intake, in a low liver
glycogen state
• Sleep low: training late and not consuming
any carbohydrates before bed
In terms of daily numbers, he suggested the
following structure:

Dr Samuel Impey

• Low-intensity sessions (one to two hours of
light cycling per day) = 3-5 g/kg body weight/
day of carbohydrates. Only water during rides.
• Moderate-intensity sessions (structured
training, two to four hours per day) = 5-7 g/
kg body weight/day of carbohydrates. During
rides: 30-60 g/hour of carbohydrates.
• High-intensity sessions (training/racing,
e.g. more than four hours per day) = 10-12 g/
kg body weight/day of carbohydrates. During
rides: 60-90 g/hour of carbohydrates.
Sam lastly touched on the challenges of
using this approach with athletes and the
need to develop visual tools, such as a portion
control guide, with pictures of different
amounts of carbohydrate-rich foods. He also
showed us a colour-coded carbohydrate
calendar that guides his athletes on whether
to eat a ‘low’, ‘medium’ or ‘high’ amounts
of carbohydrates throughout a particular
day in the calendar month. These are some
interesting ideas to take away with us!

Paul Chamberlain: Why do
athletes need supplements?
Paul’s talk was nicely aligned with Ross’s, as he
argued that athletes do need supplements.
Paul recognised the importance of diet first
for health and to meet training demands,

Paul Chamberlain

stating that supplements are likely to only
make a small difference in the grand scheme
of things. But, that small difference can
potentially be the difference between winning
and losing in elite sport.
Paul firstly took us through similar data of
sport supplement and dietary supplement
use in elite sport, with an interesting standout study in Canadian athletes, showing a
clear linear relationship between supplement
use and increased training volume (6). He
explained that the reasons for supplement use
in elite athletes are not solely for an ergogenic
effect, but also for health benefits and to meet
or correct dietary deficiencies.
Paul stressed that the most ergogenic
aspect of an athlete’s life is consistent
training. Since elite athletes put a lot of stress
on their bodies, which can cause health
imbalances such as immunosuppression due
to elevated cortisol levels, a carefully devised
supplementation plan can help athletes
sustain consistent training during periods of
heavy training loads. And this is what I really
enjoyed about Paul’s talk: he managed to
marry the worlds of functional nutrition and
sports nutrition by focusing on an athlete’s
health first as a feeder for performance. As
Paul said: “If you have a upper respiratory tract
infection (URTI), you cannot train. Not only are
you not getting fitter, but you are detraining!”
For immune support in athletes, Paul
focused on the need for sufficient calories,
protein and carbohydrates. Supplementation
including probiotics, vitamin D, multivitamins and adaptogens, such as ginseng
and Rhodiola, have shown promising
results in reducing the risk of URTIs. He also
discussed some research on beta glucan
supplementation (found in the fruiting body
of medicinal mushrooms), that reported
fewer URTIs compared to placebo, and
improved the overall health and mood state in
marathoners following a competition (7). Paul
WWW.FSNMAG.COM
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mentioned zinc lozenges, which seem to
➤ also
be more effective as an acute strategy (to be

Renee McGregor: A look
into how food trends and
food fads can cause a
dysfunctional relationship
within athletes in the
pursuit for optimal
performance
Last but not least, Renee explored the topic
of dysfunctional eating in athletes, something
I can relate to as I fell into the pitfalls of
orthorexia in my late teens, trying to improve
my body image and performance as a countylevel futsal player.
Athletes are not immune to the ‘eat clean’
trend that dominates social media nowadays.
Renee shared an interesting statistic of
numerous studies, showing an average 20 per
cent higher prevalence of disordered eating
in athletes compared to non-athletes. This
higher prevalence can likely be explained
by what Renee calls ‘The Perfect Storm’
that characterises an athlete: high achiever,
determined, self-critical, obsessive, sensitive,
perfectionist and compulsive. Many nonathletes have the same characteristics, but

Figure 2 – Adverse health and psychological effects
of RED-S. *Psychological consequences can either
precede RED-S or be the result of RED-S (9).
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Renee McGregor

the difference lies in how athletes deal with
these traits, which tends to lead to extremist
behaviours as they often do not have the
emotional resilience to deal with failure and
criticism.
Disordered eating can lead to Relative
Energy Deficiency in Sport (RED-S), a far
broader syndrome than the original ‘female
athlete triad’ that affects many areas of an
athlete’s physiological function, health and
performance (see Figure 2). It is recognised
that RED-S can affect both male and female
athletes and it is encouraging to see it being
described by mainstream sports nutrition and
medicine in a functional way by encompassing
an integrative and body-systems approach.
Renee emphasised that RED-S can
be voluntary as a coping mechanism or
involuntary when an athlete is unaware of
their energy demands. It is more difficult to
restore balance in a voluntary situation since
the athlete is consciously trying to reduce their
energy intake through a disordered eating
pattern. This becomes more of psychological
issue than a simple nutritional one.
Renee also explored biomarkers that she
uses to monitor athletes, including iron,
vitamin D, cortisol, creatine kinase, oestrogen/
testosterone, thyroid-stimulating hormone
and free triiodothyronine. She stressed that
if an athlete’s bone health is affected, we
should ensure appropriate dairy and vitamin
D supplementation, but be aware that optimal
absorption will occur only when oestrogen
and insulin-like growth factor 1 are increased
through restored eating and weight.
In conclusion, Renee focused on the
importance of working with a multi-disciplinary
team when dealing with a RED-S athlete, as
this condition requires not only nutritional
support, but also psychological and medical
support and an open-minded coach who
will be engaged in the process of bringing
the athlete back to balance. Renee stressed
that eating-disordered athletes tend to hide
behind certain diets, such as gluten-free or
vegan, so as nutrition practitioners, it is critical

to question them about their reasons for such
dietary patterns in order to identify any signs
of a dysfunctional relationship with food.
This was an extremely enlightening event,
with lots of take-away messages, so I hope I
have managed to give you a flavour of what to
expect next year! fsn
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taken for no more than a week) in shortening
the duration of the common cold, when taken
within 24 hours of the onset of symptoms (8).
And, for stress and inflammation support, he
suggested exactly the same supplements as
we use for non-athletes, including omega3s, magnesium, B-complex, vitamin C, and
adaptogens.
Paul rounded off by stating that
supplements can help athletes meet their
nutritional needs and address specific issues.
He mentioned that sporting bodies are finally
recognising this with the recent International
Olympic Committee Consensus Statement
on dietary supplements in athletes (9). But,
most importantly, we must not forget that we
should only supplement a good diet and not
excuse a bad one.
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[Elite interview: what’s your diet like?

Alex Danson [

GB Women’s Hockey

Alex Danson MBE, an English international field hockey player, is
considered one of the very best players in the world. She made her
full international debut in 2001 against Germany at only age 16. Her
goal helped England defeat Germany to win bronze at the 2010 World
Cup, and she was also one of the top scorers at the 2012 London
Olympics, where the team took bronze. Alex took over the captaincy
after her five goals helped GB win gold at the Rio Olympics in 2016. If everything goes to
plan, she will captain GB at Tokyo 2020 and break all scoring and appearance records.
With the home World Cup only a few months away, we asked her some questions.
Hi Alex, thanks for chatting
to us. Firstly, congratulations
on your gold medal at the Rio
Olympics and all your other
outstanding achievements.
Please describe the moment
when you achieved that
dream gold medal.
AD: It was an incredibly special
moment. Winning Olympic gold
in Rio was the result of years
and years of hard work. We were
the lucky 16 on the podium,
but we were a reflection of the
input of literally hundreds of
people. The 31 in the squad,
the wider staff at GB Hockey,
not to mention the players who
came before us, developing the
squad and the team, Olympic
cycle after Olympic cycle. We’d
been building to this moment
for so long and for it to finally
come true and culminate in
such dramatic fashion was a bit
overwhelming. It was a historic
moment for GB Hockey and
everybody involved in the sport
felt it.
Q. With the World Cup on the
horizon, how are you feeling
about captaining the team on
home turf?
AD: To be honest, I don’t think
about it too much at the minute.
Firstly I have to get myself
picked! If I make the squad,
it’s then about making sure our
preparation is as good as it
can be before our first match
against India on the 21st July. If
I have that honour, it’s going to
be amazing. All our games are
already sold out and returning
16
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to the Olympic Park is always
special, as it was at London 2012
where we made such significant
strides. I’m confident that with
or without me there, it’s going to
be one of the best World Cups
ever staged.
Q. We’ve read that you
follow a vegetarian diet.
What individual and plantbased dietary information
have you learned that
most benefits your health,
performance and recovery?
AD: A balanced approach is
really important, with lots of
colour on your plate. Protein
is probably the main thing
that I have to look out for,
as I’m not getting it from
meat sources, so I eat a lot
of nuts, pulses, quorn, eggs,
and I supplement dishes like
porridge with things like chia
seeds, that give you a little
boost throughout the day.
I can get everything I need
from a vegetarian-based diet
without any trouble.
Q. Would you mind sharing
a sample day’s diet with our
readers?
AD: First things first; a cup
of coffee to start the day! If
we’re training first thing, I’ll
have porridge, nuts and dried
fruit, but if it’s a later start, I’ll
probably have something like
scrambled eggs on toast. I
tend to graze on fruit and nuts
if I want a snack and I’ll bring
my own lunch to Bisham, our
training centre, which will be

Q. Are there any sports
nutrition products or
supplements that you’ve
found to be particularly
beneficial for your training
and recovery?
AD: After a game or an intense
session, I’ll have an MSC protein
shake to make sure I’m ready to
go the next day, but otherwise
I find that I can get everything I
need from making the right food
selections.

set for teaching children
hockey?
AD: I was very fortunate as a
child to have the opportunity to
play all kinds of different sports,
and introducing kids to sport
has been something I’ve always
wanted to do without ever really
thinking I’d get the opportunity.
My aim, in partnership with
Everyone Active, is to engage
10,000 children with hockey by
2020, and we recently ran an
event at Hart Leisure Centre in
Fleet which had over 400 school
children there.
Sport is such a brilliant way
for children to exercise and
the benefits extend far beyond
the much-discussed health
advantages. It’s been such an
honour to give these kids a
chance to get involved and we’ll
be doing everything we can to
make sure we hit 10,000 over the
next couple of years.

Q. You opened your own
hockey academy in 2017,
aimed at introducing young
people to the sport. Are you
happy with its progress and is
it meeting the targets you’ve

Alex Danson is an Investec
Hockey ambassador. Investec
support women’s hockey from
grass roots level through to
the national team. For more
information visit investec.co.uk/
hockey.

anything from oatcakes, salad,
quinoa, brown rice or a roasted
vegetable wrap. If it’s a cold
winter’s day and we’re training
outside, I’ll have something
like a jacket potato from our
canteen.
In the evening when I have
a bit more time to prepare, I’ll
cook a high-protein, high-carb,
low-fat meal; something like a
quorn lasagna.
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A case study
of practitioner
self reflection
If you want to be a good exercise or nutrition practitioner, you
need to be able to walk the talk. That’s the reasoning of Ben
Coomber, who has spent the last 18 months on a life phase of
self exploration.

s a performance
nutritionist, I am not just a
coach to others, but I am
also a coach to myself. I
am always applying new
theories to myself and experimenting
on my own before I implement new
things with my clients. For me, there
are only so many roads you can truly
walk down with a client if you have not
been down that road, to some degree,
yourself.
For instance, if you’ve never done
a triathlon yourself, do you think you
could empathise with the situations a
triathlete will encounter at all stages of
the prep, and know what they actually
feel like at particular parts of the race,
or in their training? Coaching is all
about listening and finding a way to
get a successful outcome. If you talk
to your client a lot, listen and identify
with the problems as a practitioner of
nutrition, you should be able to find the
right strategy for them, and test it in a
training environment before it is used
in a competitive environment. But even
with this being said, could you not have
the edge as a coach if you have been
there yourself?
The key point here is experimentation
with the strategies we use as coaches.
I don’t often work with high level
individuals in sports that I haven’t
competed in or experienced myself.
This is why I am happy to coach in
sports like rugby, hockey, football,
basketball, running, fighting and
swimming, because I’ve competed at
a good level myself. Now don’t get me
wrong; a lot of sports have a large carry
over to one another, but some don’t,
and some can be miles removed from
another sport that you are familiar with.
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This might not necessarily be in terms of
the fuelling demands, but in the mental
and emotional demands of that sport.
So in that vein, are you testing and
applying your work to yourself?
I personally believe that to be a
master of your trade, you have to be
in the trenches. This is why I compete
myself, train myself, try things myself,
and am always experimenting with
myself as the first human guinea pig. I
do this out of genuine interest and love
for my job and what I do, and to know
how it looks and feels to actually try and
implement new theory.

positive impact; not just on our fitness,
but also on our career, home life and
health markers. If our training starts to
impact these negatively, we need to
question the volume of training that
we’re doing and our ability to recover
from it. Ultimately, is there any point
in training hard every day if we can’t
recover from it?
Sure, sometimes as a high-level
competitor, your body has to be
pushed for a competitive edge, and
on few occasions you may have to live
in a slightly dark place while the body
catches up from the overreaching plan

Personal reflections
Over the last 18 months, I have
accelerated this journey of
experimentation with myself and I will
now accelerate this journey even more
because I have just chosen to retire from
rugby at age 31 to focus my efforts on
some new challenges.
If I was to single out the biggest
area of contention right now in my
own training, and with all athletes and
clients I’ve coached, it’s the recovery
and performance balance. We are
all looking to train as hard as we can,
largely because we often enjoy it, and
many of us would likely train more if we
could. But everyone has a set recovery
capacity, whether that is genetically or
environmentally driven.
Many athletes try and exercise
intensely for many hours a week, but
if they were honest with themselves,
their recovery capacity doesn’t allow
it. How do we know this? Because it’s
affecting daily energy levels, delayed
onset muscle soreness (DOMS) and
overall feelings of wellbeing. Exercise
and pushing the body needs to have a
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“EXERCISE AND PUSHING THE BODY NEEDS TO HAVE A
POSITIVE IMPACT; NOT JUST ON OUR FITNESS, BUT ALSO
ON OUR CAREER, HOME LIFE AND HEALTH MARKERS.”
you are on. This, however, is temporary
and planned – not a weekly occurrence.
And if you’re trying to do this on top of
a full-time job and other commitments –
good luck.
It’s hard to argue against the idea that
sleep is the number one integral factor
for exercise recovery; because as soon
as sleep quality or duration declines, it
becomes very hard to recover from the
training that is needed to achieve optimal
human performance. This means that if a
person’s environment doesn’t allow them
to always sleep well, they are not going to
be able to push their training. A decline in
sleep quality or duration causes a decline
in central nervous system (CNS) activity
(1), and thus our ability to apply force
and effort – and this is compounded by
impaired central nervous system recovery

from hard training. So if we sleep badly,
then can’t train effectively, should we
exercise at all in that state?
In my experience, many athletes and
dedicated trainers accept that it’s a badge
of honour to feel tired and sore most
of the time, that it’s part of the cause to
leading a fit and elite lifestyle. But what
we must appreciate here is the context
that person lives in every day. Are they
elite? Are they pushing for the one per
cent edge over the competition? Do they
need to push hard today, or can they do
it tomorrow when they are feeling better
rested? In all honesty, even elite athletes
should ask these questions – Olympians
don’t get out of bed feeling like trash
seven days per week.
I battle daily with my desire to be some
elite level something, but the reality is that

I am just a guy who works in this industry,
likes to keep fit, likes to challenge his
body, but ultimately does it to get the
best out of his life. While I can push hard
mentally, if I don’t get the balance right,
then it starts to disrupt my sleep, I get tired
during the day, I can’t concentrate properly
on my work, I get grouchy with my partner,
and I’m just not as good a human outside
of the gym. Training to this point becomes
more of a negative to the rest of my life,
when it should actually be a positive all
round.

So we need to get the
balance right, but how?
Many of the clients that I see have an
element of anxiety around reducing their
training volume. Some feel that they
won’t be as fit, some feel they will put
WWW.FSNMAG.COM
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as training is a huge part of their life, but
also their identity as a person. These are
all mental battles that can be fixed with
functional strategies and an alignment
with the science of nutrition. If we are
training less, we need to eat less, so no
one should ideally put on weight if we
reduce our calorie intake in line with our
reduction in training volume.
If someone is too tired to push
themselves and train hard, the chances
are that if they train a little less, they
will be able to push harder and actually
get a greater training effect by making
progress. If you’re not feeling recovered
enough to do a little better over time,
it doesn’t matter how mentally tough
you are, you aren’t physically capable of
progressively overloading.
Then there is the identity issue, which
is a legitimate problem that a client will
usually simply disguise in their comments
back to you as: “Oh, I’ll have to find
something else to do.” That is code for:
“what on earth am I going to do if I don’t
train.” It has become part of their habit
and identity. This then requires a broader
conversation around physical and mental
health and having lots of enjoyable things
in our lives that stimulate us and that allow
us to grow as people. And sometimes
this is part of the coaching process;
helping your clients to get back in touch
with these things if training intensity and
frequency does need to drop.

My recovery
experimentation
Over the last 18 months, I’ve been trying
out a few things that have been aimed
at improving my recovery. Those include
magnesium supplementation and dosing
levels, meal timing, allowing for big feeds
at social occasions, and maximising
nutrient intakes. Now I’d like to quickly
take a second and say that nothing I am
doing here is ground breaking; there is
very little that changes in our world at a
ground-breaking level. Where I feel the
greatest improvements come from when
managing your own athletic potential or
the potential of others, is the balance we
strike between our performance goals
and our normal lives.
The modern world asks a lot of us,
especially if we don’t diligently create
boundaries and time-out for our body
and minds. Work hours can be long,
social media is always there, there is
always an email in your inbox waiting
for an answer, kids demand much, the
list can continue. The management
of all these daily factors, for me is the
20

biggest struggle that an athletic person
has. They can all easily impact optimal
performance to a far greater extent than
forgetting to take your magnesium or
fish oil.
So much of my job feels like I’m just
giving people a nudge. It’s not always
about massive realisations or dramatic
changes in the approach or technique,
but rather about pointing things out,
strategising, talking, highlighting issues,
leading someone to the facts, and
allowing us to find a greater recovery and
performance balance.
I’ve noticed that as I’ve got older,
more of my time has been demanded
by others. As my business has grown,
so too have the questions placed at my
feet; this then leads to a more troubled
mind, which can affect sleep and gym/
training performance, so managing
this is far more important than the
supplement I might have forgotten to
take. I’ve noticed that I’ve wanted to
be more social and that has actually
become a more prominent part of my
work; eating out and being cooked for
more and more. I’ve shifted my goals
with training, but I still want to train just
as hard; for me it’s not always about
training volume, but intensity, so I have to
allow sufficient recovery. I’ve found that
training three to four times per week with
maximum intensity is far more beneficial
to my body, and the results I’m getting
(compared to four to six times per week)
are at 70-90 per cent of my training
intensity potential. fsn
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SO, WHAT HAVE BEEN THE MOST
DRAMATIC CHANGES FOR MY
HEALTH AND PERFORMANCE
OVER THE LAST 18 MONTHS?

1

Turning my phone off for periods of the day. If my
phone is off, I can’t even think what might be there
– it’s off. This allows me to do solid periods of deep
work, hard training with no distractions, or to give my
full attention to a social or family event.

2

Increasing my magnesium intake to 600-1000mg a
day. A 400-600mg daily oral dose, then the rest as
topical magnesium post-training. I’ve found the more
I’ve taken, the more benefits I’ve seen, despite what
some research has indicated (2). So I definitely feel
that there is a dose dependant response from what I
have seen in practice with myself and clients, and with
intense training the need/benefit only seems to go up
and up.

3

I’ve eaten higher protein levels and more fibrous
vegetables in the early part of the day, or I’ve
implemented intermittent fasting so that I can get by
on only eating around 1500-2000 calories during the
bulk of the day, often saving 1500-2000 calories for my
last meal of the day, so I can have more flexibility with
evening engagements around food.

4

I’m training less often, but with the same volume
as before, with less rest during my workouts.
Because I am getting more recovery time, I am able to
do more intense workouts with less rest; this has meant
that I’m getting an even greater cardiovascular benefit
and also saving time, and time is always something I’m
looking to save.

5

Taking my business active. I’m always looking to
increase my overall activity levels so that it’s easier
to maintain my weight. I take calls, then pop out for a
walk, do social media or emails on an exercise bike, or
take walking meetings. Just wherever I can, I take the
opportunity to do what I would normally do sitting, but
moving.

6

Allowing myself a nap for 20 minutes or a 20
minute awake nap (resting the eyes) when my brain
is tired. If I can refresh my brain, then my body follows,
and this has had a positive effect on my readiness to
train, and my overall productivity.

7

I’ve always seen positive benefits to my health and
recovery with vegetable and fruit consumption,
so I try to eat a serving of soup every day and a five
portion smoothie per day on top of my normal intake
of vegetables and fruit. This means that I’m often
hitting 10-12 servings per day, and I love the feeling
that eating this much good stuff in my daily diet has on
my health and energy.
And that’s it. A few simple changes, but it has
impacted my recovery and performance in a big way,
and been more manageable, as my work and family
demands have evolved over the years. I want to be
doing what I do for many years to come, so constant
assessment of how effective I am being needs to be
made. If anything, I hope this case study on myself has
allowed you to think more objectively about your own
training and recovery as a practitioner, and how you
approach that of your clients.
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[Coach interview

Jay Bolton

Q: Hi Jay, thanks very much
for talking to us. You’re an
advocate of ‘nature’s gym’
and plant-based nutrition.
Could you tell us a bit
more about these
philosophies?
JB: Hi, ‘nature’s gym’ is all about
using our own body weight
and the great outdoors to gain
health, fitness and strength. I
believe that mastering the body
is the starting block. Plantbased nutrition is about eating
a balanced diet without using
meat, fish or dairy. The key is
about being balanced. There
are people out there who do
not eat meat or dairy, but they
do not have balanced diets.
This can lead to poor health,
weakness in the body and
general fatigue.
Q: There isn’t much research
on plant-based nutrition
and the impact this has on
recovery from injuries. Could
you tell us a bit more about
your experience as a former
combat medical technician and
how you realised that plantbased nutrition was the key
to faster recovery in injured
soldiers?
JB: During my time in the
Army, I had many friends from
many backgrounds. Some were
vegetarians and some were
plant-based. As a medic, I had
a natural interest in injuries and
recovery rates. I would then
attempt to compare similar
injuries from various soldiers
over time and note how long it
took for them to heal. I would
also discuss with them how they
felt in terms of their recovery.
22
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Jay Bolton is the founder of Jay PlantPower, a brand
that integrates plant-based nutrition, functional training
in the outdoors and holistic wellbeing. Jay worked in the
intense war zones of Afghanistan and Iraq as a combat
medical technician in the British Army. It was during that
time that he became aware of the potential of plantbased nutrition, observing first-hand that injured soldiers
following plant-based diets had faster recovery times.
We asked him a few questions about his coaching philosophies
and nutritional practices.
From my observations, it
appeared that those on a plantbased diet had better rates of
recovery. I then began to do
further research into plantbased living and the effects of
such eating habits on the body
as a whole.
Q: Do you advocate plantbased nutrition for all your
clients and what would you
say to critics who maintain
plant-based diets are
incomplete?
JB: I don’t believe it’s a onesize-fits-all policy. Looking
at what humans have eaten
historically, we can see that
diets have changed through
the ages and they also change
due to geographic placement.
What I advise my clients to do
is to be aware of the quality and
quantity of what they are eating.
We are currently living in an age
where it is possible to consume
copious amounts of meat, fats
and sugars, whilst performing
minimal physical activity. For my
meat-eating clients, I suggest
they introduce more raw, leafy
greens into their diets, as well
as more fruits, and I explain
the benefits of such changes.
Many of them begin to feel the
difference and then make their
own choices. As for a plantbased diet not being complete,
I would have to disagree. We
get complete protein chains,
vitamins, minerals, oils, fats
and carbohydrates within a

plant-based diet. The only thing
I would suggest keeping an
eye on is vitamin B12. This is
a naturally occurring vitamin,
but due to the way we produce
food in the modern world, we
can miss out on some of it. That
being said, many vegan items
are fortified with it and you can
also add vitamin B12 drops to
your diet.
Q: What is the most common
nutritional mistake you tend
to see as a wellbeing coach?
JB: Protein lust… I often
have people asking me about
protein. How can they get it
and how can they get more?
Because of this fixation with
protein, many people focus
on the quantity rather than
the quality of what they are
consuming. Protein can be
found nearly everywhere, and
our bodies only utilise a certain
amount. We require complete

protein chains together with a
range of vitamins (A, B, C, K,
etc.). We also need fibre, good
fats and oils. It’s about balance –
not overloading in one area and
forgetting about the rest.
Q: Finally, do you believe an
elite athlete can thrive on a
plant-based diet?
JB: I believe anyone, from the
casual gym-goer to an elite
athlete, can thrive on a plantbased diet. There is an evergrowing list of athletes from
across the sporting world who
are either plant-based all year
round or go plant-based during
large portions of their training.
There are even bodybuilding
champions who are plantbased. I would always advise
anyone who is thinking about
transitioning into a plant-based
diet to take their time, do their
research, and take it a day at a
time. fsn
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[Food and physiology

An energetic
view of
nucleotides
Dr Peter Koeppel has written on his specialist topic of
nucleotides several times for this publication before, but due
to the ubiquitous physiological effects of these nutrients,
each article is completely different. This time, he explores the
contribution of nucleotides to the body’s production of ATP.

O

ur body is a finely tuned
machine and like all machines,
it needs fuel. Our ability to
run, bicycle, ski, swim, and row
depends on the capacity of the
body to extract energy from ingested food.
The more efficiently the body can extract
nutrients from food, the more energy it has at
its disposal for the daily activities. This article
shows you which organs, cells and organelles
are involved in the energy generation and how
nucleotides are involved in these processes.

excreted. The nutrients leave the liver via
the blood stream and reach the different
organs, and the cells of these organs absorb
the nutrients as required. Within the cells,
the important process of gaining the usable
energy takes place in our mitochondria, where
the transformation of glucose and fat into
the usable form of energy, ATP, takes place.
The mitochondria are the most important
organelle in the cell for this energy production.
In fact, they are the primary source of energy
for your body.

Which organs, cells,
enzymes and metabolic
pathways of the body
are involved in energy
exploitation?

What is the role of
nucleotides in the extraction
and supply of energy from
food?

Food passes from the mouth to the
stomach and intestine. At first, it is
mechanically broken down and then digested
through the action of enzymes. These
enzymes are produced in the mouth, in the
stomach and in the intestine. The biggest
gland that produces digestive enzymes is
the pancreas, which secretes enzymes for the
small intestine. These enzymes break down
protein, fat and carbohydrates into single
amino acids, fatty acids and single sugars. The
resultant single nutrients are then absorbed
in the body through the intestinal wall and
transported in the blood to the liver – here,
a further processing of the nutrients takes
place. Toxic substances are inactivated and
24
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In the body, nucleotides rank as important
molecules, such as proteins, fats,
carbohydrates, minerals, vitamins and trace
elements, but they are the least known or

understood (1). Some people may be familiar
with nucleotides in the context of genetic
engineering, whereas others may know that
nucleotides are the basic molecules of DNA,
the genetic code of our body. But, all the
other important functions of nucleotides are
only recognised by specialists. Nucleotides
are also required for:
n Protein synthesis.
n The coenzymes NAD(P)+, FAD, CoA etc.
n Metabolic regulation – intermediates in
cellular communication.
n Activated intermediates in many
biosynthesis – e.g. UDP-glucose ➞ glycogen;
CDP-diacylglycerol ➞ phosphoglycerides;
S-adenosylmethionine as a methyl donor.
n Energy supply for the body.
This article concentrates on highlighting
the effect of nucleotides on the energy supply
to the body. First of all, the body needs to
convert food and deliver the simple nutrients.

Figure 1 – Histological appearance of the distal intestine: a) control diet and (b) nucleotide diet.
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glucose is broken down into
The effects of nucleotides
pyruvate (8). This anaerobic
start in the mouth: in the mouth
process produces two ATP
and later in the small intestine,
molecules and does not need
digestive enzymes are secreted
oxygen. The following step
to break down nutrients, making
of degradation (the aerobic
them ready for absorption
respiration), in which the pyruvate
in the small intestine (2). It
is degraded to CO2 and water, is
has been shown that the oral
oxygen dependent and happens
supplementation of nucleotides
in the mitochondria, producing 34
can enhance the formation of
ATP molecules.
digestive enzymes (3, 4). As most
Figure 2 – Percentage change in brush border enzymes with nucleotide
The amount of ATP that can be
of the enzymes are proteins, the
supplementation
generated by the degradation
code for these proteins is stored
and pancreatic amylase) break the starch into
of glucose is therefore highly dependent
on the DNA in the cells. The translation and
molecules called maltose; then an enzyme
on the available oxygen. In an anaerobic
transcription from the genes into a protein
in the lining of the small intestine (maltase)
situation, only a small part of the energy
needs several nucleotide components. All in
splits the maltose into glucose molecules
in glucose can be utilised. It is therefore
all, five different nucleotide components are
that can be absorbed into the blood. As
important that the oxygen supply of the cells
involved in this protein synthesis.
shown in Figure 2, the activity of maltose is
in the body is guaranteed – this is dependent
Additionally, supplementation of dietary
significantly increased by dietary nucleotides.
on the number of red blood cells and
nucleotides changes the gut flora (5) – by
The activity of brush border enzymes (maltase,
haemoglobin in the body. It has been shown
facilitating cellular regeneration, the number
sucrase and lactase) is improved after
that the number of both red blood cells and
of bifidobacteria species is increased, leading
supplementation of nucleotides in different
haemoglobin is increased by supplementation
to a lower pH in the intestine. As many of
part of the small intestine (7).
of dietary nucleotides. During heavy physical
the important enzymes show their optimal
Once absorbed, glucose is carried through
exertion, with nucleotide supplementation the
activity in a low pH, the digestion of nutrients
the bloodstream to the liver, where it is stored
cells can stay longer in an aerobic state and
is therefore improved.
or used to provide energy for the functioning
are therefore able to produce more energy.
The next step is the absorption of the
and work activities of the body. It is further
In trials with racing horses, it could be shown
digested nutrients, which depends largely on
transported in the blood to the different
that the uptake of oxygen and the expiration
the surface area of the small intestine. The
organs, where it finally reaches the individual
of CO2 was increased, leading to a lower
average surface area of the small intestine
formation of lactate in the muscle (9).
cells. Within the cells, glucose is oxidised in
is around 30 square metres. As illustrated in
small steps to carbon dioxide (CO2) and water,
Figure 1, trials have shown that the surface
Why are mitochondria
producing adenosine triphosphate (ATP) and
area increases around 18 – 20 per cent after
so important for energy
other activated energy carriers. ATP can then
supplementation of nucleotides, leading to a
production?
be used for energy consuming processes in the
greater area for absorption (6) – this leads to
Each cell contains around one billion ATP
body. It is also important to note that ATP is a
the body being better supplied with nutrients
molecules. If needed, each ATP can be broken
nucleotide, which is an often over-looked fact.
and energy. The supplemented nucleotides
down to ADP and recycled three times per
Glycolysis takes place in the cytosol, where
ensure adequate levels are available in the
nucleotide pool in the crypt at the base of the
villi, enabling the efficient cellular regeneration
Figure 3 – Animal
mitochondrion diagram
of epithelial cells.
All these positive physiological effects of
nucleotides secure a better utilisation of the
nutrients from our daily food, leading to a
better supply of energy sources for the body.
The most important sources of energy are:
n Carbohydrates: the fuel for muscles, nerves
and brain.
n Fats: important for padding the inner
organs and for the production of the elastic
mantle of the cells.
n Proteins: for the production of muscles,
skin, hormones and immune cells.

➤

How is the digestion of
carbohydrates the main
energy source for the body?
The digestible carbohydrates, e.g. starch,
are broken into simpler molecules by the
enzymes in the saliva, in the juice produced
by the pancreas, and in the lining of the small
intestine. Starch is digested in two steps: firstly,
salivary amylase in our mouth and pancreatic
juice (containing dextrinase, glucoamylase
WWW.FSNMAG.COM
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This is only possible
➤ minute.
if the cell is healthy and
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48 and 72 hours later.
The isometric force in
enough oxygen is supplied.
supplemented athletes
If not, energy supply is not
did not change after an
only lacking for the muscle,
acute heavy resistance
but also for the production
exercise, whereas in nonof proteins, hormones and
supplemented athletes,
enzymes. A large amount
the peak force was
of ATP must be produced
significantly reduced and
by the mitochondria every
they required 48 hours for
second of every day because
full recovery.
ATP cannot be stored. This
In ongoing trails at
function is therefore so vitally
Liverpool University,
important that mitochondria
improved cardiovascular
can take up as much as 25
function was shown by
per cent of the cell volume.
reduced submaximal
The average cell uses 10
heart rates (164 beats
billion ATP per day, which
versus 174 beats in the
Figure 4 – Peak force in a back squat isometric force test with nucleotide versus
translates to the typical adult
placebo trial) after the
placebo supplementation
needing 3.0 × 1025 ATP. To
intake of a nucleotide
repelling of dead cells.
accomplish this amazing performance, each
supplement. Additionally, improvement in
n A big proportion is needed for the
ATP needs to be recycled from ADP 1000
performance was shown by a faster sprint
digestion of food.
times per day. Because the body cannot
time over 35 meters (placebo 7.06 seconds vs.
n The rest is used to produce energy for the
store ATP, the mitochondria must function
nucleotide 6.60 seconds).
heart, for breathing and all physical activities.
consistently all the time.
The prime reason cells lose their energySummary
Cells contain from 2 to over 2500
producing ability is that the powerhouses
Dietary nucleotides are needed for the entire
mitochondria (10). They’re particularly
of the cells, the mitochondria, become
process of generating energy from our food:
important for your brain and muscles because
dysfunctional due to nutritional deficiencies.
n Starting with increased production of
they consume larger amounts of energy than
Every organ, from the heart to the kidneys
enzymes in the mouth, the stomach and the
other organs. In highly active muscle cells,
to the skin, every process in the body, from
small intestine – this ensures a full breakdown
the number of mitochondria can reach more
walking to breathing to immune function to
of food into absorbable nutrients, e.g.
than 5000. Mitochondria can multiple within
vision, is driven by energy produced in the
glucose.
the cells independently as they have their
cell’s mitochondria.
n Next, the supplementary nucleotides
own DNA, the so-called mitochondrial DNA
improve gut flora.
(mtDNA) (11). This mtDNA is typically a small
What are the outcomes of
circular double-stranded DNA molecule that
increased energy production n The increase of the inner surface area of the
gut, which means that more of the digested
encodes for a number of proteins and RNA,
in athletes?
nutrients can be absorbed.
involved primarily in cellular respiration and
In a trial, the peak force levels were
n The improved functioning of the liver, where
cell reproduction. Compared to cell coding
analysed in a double blind, placebo
more nutrients are delivered into the blood
genes, mitochondrial DNA evolves about
controlled, cross over test after acute heavy
stream.
10 times more quickly, allowing changes to
resistance exercise (12). Ten male athletes
n The improved supply of oxygen through an
be seen in a relatively short time. But, the
underwent two supplementation and testing
increased number of red blood cells.
speed and the degree of multiplication again
cycles, which were separated by a onen All this leads to a quicker and increased
are dependent on available nucleotides.
week washout period. The two treatment
production of ATP, since there is a higher
Mainly under physical effort, the number
cycles consisted of a nucleotide or placebo
number of mitochondria in the cells. fsn
of mitochondria in the muscle must
supplement, with cycle order randomised and
increase quickly and therefore the need
balanced.
PETER KOEPPEL, PKN
for supplementation of nucleotides also
As shown in Figure 4, the most important
AG, Switzerland has a
increases.
outcome of the study was that nucleotide
PhD in biochemistry and
How is the energy used in the body?
immunology. He was trained
supplementation increased the peak force
n About 50 per cent of the ingested energy is
in biochemistry, with a
in the back squat isometric force test
transformed into heat.
special interest in clinical
immediately after the exercise and at 24,
n A small part is used for the excretion and
immunology, at the Institute of Virology
at the University of Zürich. He then
worked as a researcher in osteoarthritis
and osteoporosis in a pharmaceutical
company in Basel. As managing director
of Chemoforma Ltd and Pro Bio Ltd in
Switzerland, Dr Köppel has, for over
20 years, led research and production
of special nucleotide ingredients for
both animal and human nutrition. This
has led him to being seen as one of the
world’s foremost experts on nucleotides
for health and performance. www.
nucleotidenutrition.com
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[Expert Q&A

Sam Roshdy
In this section of the magazine, we ask an expert a few
questions that are pertinent to nutrition and exercise
practitioners. In this issue, we talk to Sam Roshdy,
musculoskeletal physiotherapist at Capital Physio
and team physiotherapist for Great Britain Lions and
Watford FC.
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Q. What are the biggest
challenges you face when
working with athletes?
SR: One of the largest tasks I
face is having to tell an athlete
that they can’t return to play
after suffering a serious injury.
It’s a difficult conversation to
have with the athlete, and
especially with children whose
parents are watching and
may understandably become
frustrated that their child is not
allowed to continue playing.
If an injury is picked up during
training or a pre-season game,
this rarely becomes an issue;
however, if it is an important
cup fixture or a national trial, it
becomes much more vital.
Q: Apart from treating
musculoskeletal and sports
injuries with physiotherapy,
are there any nutritional
strategies you would
recommend to an athlete
who is recovering from an
injury?
SR: I tend to reiterate the
importance of maintaining a
well-balanced diet, with an
emphasis on whole foods
and high-protein intake to
optimise recovery. Additionally,
consuming small and regular
meals throughout the day,
consisting of protein, complex
carbohydrates and a lot of fruit
and fibre is something I often
promote. When able, I also aim
to advise athletes on consuming
micronutrients and vitamins,
such as vitamin A and D, as well

as sources such as HMB and
glutamine to aid recovery.
Q. And any nutritional
strategies for injury prevention?
SR: I usually advise all of
the above; however, an area
which is always commonly
overlooked, in my opinion, is
adequate hydration prior to,
during and following a period
of increased activity. Athletes
tend to forget how paramount
this is, especially in climates
where environmental conditions
play a part. Lucozade drinks
are certainly not a fantastic
alternative; however, I always
tend to see children drinking
this instead of H2O! The timing
of meal consumption is also
crucial as this may impact
performance and arguably
lead to a higher risk of injury.
An example would be an
athlete opting to consume
a calorific meal less than 90
minutes before a period of high
activity. This would significantly
affect performance through
oxygenated blood facilitating
digestion as opposed to
sporting performance. Another
factor to consider is whether
the athlete is consuming
enough calories within the
day, something which can be
addressed by visiting a qualified
nutritionist, which is what I’d
usually recommend.
Q: You will be pursuing a MSc
in sports medicine, exercise
and health in September. How

do you hope to apply this
degree and what are your
future goals in elite sport?
SR: My future goals involve
eventually working for a
professional sports club on
a full-time basis and working
closely with academy and first
team squads. I’d love to be able
to represent our country on an
international stage, such as at
the European Championships,
World Cup or Olympics.
However, I’m just thoroughly
enjoying this journey and the
prospect of promoting the
importance of physical and
mental wellbeing, in addition to
working alongside some great
individuals. fsn
SAM ROSHDY
is a chartered
physiotherapist
who has an
extensive amount of
experience in the private
sector and sport, ranging
from non-league all the
way to elite level. He works
for Capital Physio on a
full-time basis in London,
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Q. Hi Sam, thanks very much
for talking to us. You have
extensive experience in the
sports medicine field, and you
recently joined GB Lions, as
well as your third professional
football club, Watford FC.
What are your main duties as a
sports physiotherapist?
SR: Hi guys, many thanks for the
invitation – it is a pleasure to be
interviewed by FSN. Generally,
across both sports, I am heavily
involved with the pitch-side
management of athletes during
matches, training sessions and
trials for GB (Men’s, Women’s
and U19s). It’s usually a case
of managing any traumatic
musculoskeletal injury which may
present during these sessions,
as well as being prepared
to handle a serious medical
emergency, such as a cardiac
arrest or a severe head injury. I
commonly work in a large team
with other physiotherapists,
sports therapists, strength
and conditioning coaches and
general coaches to name a
few; therefore communication
regarding athletes and their
management must always be
concise. There are instances in
which I provide manual therapy
and sports taping pre- or postsession and I will assist in the
leading of warm-ups and cooldowns for athletes. I also assist
in the diagnosis, management
and rehabilitation of various
musculoskeletal injuries picked
up throughout or preceding the
session I am covering.

whilst now working for his
third professional football
club, Watford FC, where
he assists in the treatment,
rehabilitation and pitchside trauma management
of aspiring young athletes
within the academy. He also
works alongside the Great
Britain American Football
team and begins a MSc in
sports medicine, exercise
and health in September
2018 at UCL.
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Informed sport

[

Global impact: supplement
brands worldwide are
recognising the importance
of banned-substance testing

S

ince its inception in the UK a
decade ago, the Informed-Sport
programme, along with its sister
programme Informed-Choice, has
seen continuous growth across the
globe. With certified products now reaching
into 29 countries across the world and
over 1,000 products certified, minimisation
of supplement contamination risk has
prompted reputable brands to deliver
banned-substance tested products to their
customers.
A recent UKAD (UK Anti-Doping) polling
showed that over a fifth of adults (22
per cent) who exercise and have taken a
supplement, have taken weight loss/fat
burner products, and 15 per cent have taken
pre-workout supplements. Some of these
types of products can contain stimulants
like caffeine, methylhexanamine (DMAA)
or dimethylbutylamine (DMBA). In addition
to being found on the World Anti-Doping
Agency (WADA) list of substances, these
substances can cause adverse health

effects, including anxiety, elevated heart
rate and risk of stroke. Today’s sports
nutrition user is health-minded, educated
and savvy, and with statistics showing
that 1 in 10 of general supplements can
contain banned substances such as these,
supplement users have begun to seek out
clean products.
One notable place of recent growth for
banned substance testing is Japan. LGC
introduced its retail monitoring programme,
Informed-Choice, to the country at the end
of 2016 with one certified brand. Less than
two years later, the programme has rapidly
grown to 15 certified brands, with more
companies being interested in certifying
their products this year. The Japanese
market is now realising that this type of
testing is needed, especially after several
doping violations occurred as the result of
contaminated supplements and inadvertent
doping.
LGC introduced the Informed-Sport
and Informed-Choice programmes to the
Australian market in 2014, after gaining
strong interest from sporting bodies,
athletes and supplement manufacturers.
While the Australian Sports Anti-Doping
Authority takes an ‘assess the need,
assess the risk’ stance on supplements,
the launch of their mobile application
in 2018, includes a list of products

and tested batches for Informed-Sport
products physically sold in Australia. This
recent development acknowledges the
responsibility placed on athletes to reduce
their risk of inadvertent doping.
Informed-Sport is also seeing a growing
number of Indian supplement brands
beginning to certify products. The country
has faced ongoing issues with imported
sports nutrition products being counterfeit
and adulterated, and native manufacturers
have turned to banned-substance testing
and certification to provide an added layer
of quality assurance for their consumers. As
with all Informed-Sport products, consumers
can cross reference their batch numbers with
the www.informed-sport.com website to
confirm their products have been tested.
The growth of the Informed-Sport
programme over the past 10 years has
given LGC a unique view of new bannedsubstance threats as they emerge globally.
This intelligence has enabled LGC to help
educate and alert the supplement industry to
better manage their supply chain, minimising
the risk to the consumer in the products that
they produce. Informed-Sport and InformedChoice plan to continue to develop their
programmes to further educate supplement
users and companies worldwide on the risks
of inadvertent doping through contaminated
supplements. fsn
WWW.FSNMAG.COM
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Collagen is integral to body structure and function
and not surprisingly, it has become a popular dietary
supplement. Health food specialist Rachel Jesson from
The Nutritional Institute, discusses the role of collagen in
our athletic body and debates the merits of bovine versus marine forms.

C

ollagen is such an
important protein
in our body; it
is required for
optimal sporting
performance and health, and
supplementing with it is likely
to be beneficial to athletes’
recovery. But a question I’m often
asked is whether there is any
nutritional difference between
bovine collagen and marine
collagen? It was difficult to find
the answer to this question
because the vast majority of
published information has
been written by the product
companies themselves.
Academic journals unfortunately
haven’t really explored this topic
yet, making conclusive evidence
rather hard to find.
However, if we start by
exploring the fundamentals
of collagen physiology, with
a particular emphasis on an
athlete’s body, perhaps the
evidence I share with you may
be more meaningful.
There are many important
ways in which collagen can
benefit our body. It supports
strong hair, nails and skin,
and there have been studies
demonstrating an improved
rate of wound healing with
supplementation (1). So in sports
like football and hockey, where
grazes are inevitable, taking
collagen may result in a faster
healing response.
Collagen has also been
shown to improve digestion
and gut function by increasing
stomach acidity. Athletes all
experience large amounts of
psychological pressure, physical
stress from training, side effects
from pharmaceutical use,
bacterial and fungal infections,
plus exposure to dietary
allergens, and ingestion of
30
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toxins. The tissue surrounding
the gastrointestinal tract is
commonly damaged, inflamed
or irritated due to these
exposures, creating scenarios
of intestinal permeability
and dysbiosis. Studies have
indicated that patients suffering
from irritable bowel syndrome
possess decreased blood serum
concentrations of collagen (2),
suggesting that consumption
of collagen through foods or
in supplement form would be
recommended to soothe and
repair the intestinal tissue.
Collagen also supports
cardiovascular health. Vitamin
C and the amino acids proline
and lysine are needed for
the production of collagen.
Collagen, in turn, contributes to
the elasticity of blood vessels, so
a decrease in collagen synthesis
may result in hardening of
these vascular walls. Therefore,
supporting healthy collagen
production should support heart
health.
Oral supplementation of
collagen, after absorption in
the gut, has been shown to be
incorporated into cartilaginous
tissue. A study of 60 patients
with rheumatoid arthritis
found that by supplementing
collagen over three months,
patients experienced a
significant reduction in joint
swelling and pain (3). Four
patients actually experienced
a remission of their condition
during the study, suggesting
that supplementation can be
extremely effective.
Other studies have shown that
collagen taken before bed, due
to the glycine availability, can
improve the quality of sleep and
reduce daytime fatigue. It has
also been shown to be protein
sparring, so when blood sugar is

low, collagen is used for energy
instead of catabolising muscle
tissue (4).
Most of the studies did not
specify what type of collagen
was consumed, nor was any
information supplied as to
whether it was bovine or marine
collagen. With this in mind, the
very fact that most research
studies showed positive benefits
of collagen supplementation
gives me confidence to suggest
that all forms of collagen may
be beneficial and it could just
be a personal preference as
to whether you buy bovine or
marine collagen.
In terms of factors influencing
an athlete’s choice of collagen
supplementation, bovine
collagen is generally a cheaper
option, but marine collagen
may suit athletes who are more
environmentally concerned:
around 60 per cent of marine
collagen is from by-products
that become waste, so in this
sense, marine collagen would
be a more sustainable choice.
Despite the form of collagen
potentially not being so critical,
the sourcing of the collagen
is crucial. Bovine collagen
should be from pasture-reared
animals and free of recombinant
bovine growth hormone (rBGH)
and marine collagen should
preferably be from wild caught
fish. Neither source should
contain artificial sweeteners,
preservatives or e-codes. Many
supplement companies do not
make their sourcing known to
the public, so it may require a
bit of investigation.
Another important point
to note is that whatever form
you choose, it should be
hydrolysed. In the hydrolysation
process, cold enzymes are
added to the protein to break

it down, which makes it easier
to absorb and assimilate into
our body. This is also a benefit
to an athlete who has trouble
digesting proteins. A recently
published study estimated an
average absorption rate of 95
per cent across many popular
hydrolysed collagen sources (5).
So, no matter whether it is the
bovine or marine collagen that
is ingested, both sources are
highly bioavailable and almost
entirely absorbed into the
bloodstream. fsn
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[New releases
➤SUN CHLORELLA IMMUNE-BOOSTING, NATURAL
FOOD SUPPLEMENT

Scientists looked at the effect of taking the
natural supplement chlorella (a type of fresh
water algae that is rich in certain nutrients
and normally taken in tablet or granule form)
in 26 people, compared to a placebo, over
a six-week period, with a two-day intense
training period during week four.
The scientists monitored the level of
an antibody called slgA throughout the
study as a measure of the immune system’s
strength, and found, apart from small
changes brought about by the intense
exercise period, that levels of slgA remained
constant over the six-week period for those
taking the placebo. However, those in the
chlorella group saw increasingly higher
levels of slgA as the trial progressed, from
week four onwards, leading the researchers

to conclude that supplementing with
chlorella might be beneficial during periods
of intensified training.
Whilst the scientists did not look directly
at how chlorella might be affecting the
immune system they theorised, based
on previous findings, that this could be
due to chlorella’s immunostimulating
properties from specific compounds such as
polysaccharides and glycoproteins.
There are several species of chlorella.
Chlorella vulgaris and Chlorella pyrenoidosa
are the most studied, but the above study
used Chlorella pyrenoidosa. Research
comparing the two different species
indicates that Chlorella pyrenoidosa has a
higher concentration of some vitamins and
amino acids.

Some of the most efficient Chlorella
pyrenoidosa products on the market come
from Sun Chlorella, whose new DYNO®-Mill
technology breaks down the cell walls of the
algae (without the use of heat or chemicals
that can reduce the quality of the chlorella)
to ensure when you use either their granules
or tablets, you’re getting the most nutrients
possible.
The granules can easily be added to
smoothies or protein shakes, whilst the
tablets offer a convenient alternative.
• www.sunchlorella.co.uk

➤Hellenia launches new

coconut hydration drink

➤New fruit and

vegetable crisps
available on the
market

The secret behind Nim’s crisps, which burst with fruit
and vegetable flavours, is their simplicity. The brand,
named after creator Nimisha Raja, simply take Great
British produce, in the form of fruit and vegetables,
thinly slice and air-dry it. Nothing is added or taken
away. By not frying the ingredients, the need to add
oil and fat is not only removed, but the crisps remain
exactly as they should be; crisp. It also means the full
flavour of the fruit and vegetables is locked in and
intensified, giving a fuller flavour that tantalises taste
buds.
It’s easy to appreciate that these are healthy
snacks. As soon as you open a bag, you recognise
slices of apple, pear, beetroot or parsnip and quickly
understand why they count as one of your five-a-day.
Because the full fruits are used, allowing the brand to
operate a zero-waste policy, the crisps are also jampacked full of fibre.
The result is a tasty and genuinely healthy
alternative to potato crisps that are equally at home in
an office or school lunch box as a picnic basket on a
warm summer’s day.
The range offers three varieties: Nim’s Pear, Apple
and Beetroot & Parsnip crisps.
• www.nimsfruitcrisps.com
32
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Hellenia Hydro Coconut is a delicious,
natural and coconut flavoured
hydration drink that contains coconut
water, watermelon juice, beetroot
juice, maca root and lucuma fruit.
This delicious and fruity hydration
drink uses the clear liquid found inside
coconuts, which are a natural source of
vitamins, minerals and electrolytes, as
well as watermelon juice known for its
hydration properties.
This balance of nutrients makes
it an ideal source for electrolyte
replenishment and rehydration. It is
ideal for endurance exercise and also
for individuals who work in physically
demanding jobs. Just blend with water
to make an electrolyte-rich drink that
is perfect for active lifestyles, helping
you to stay healthy and hydrated.
Hellenia Hydro Coconut contains:
• Potassium – helps mineral and
nutrient absorption into cells, and is

essential for both
heart health and
good skeletal and
muscular function
• Magnesium – helps
energy production
and muscle contraction
• Sodium – helps fluid regulation and
prevention of muscle cramp
• Calcium – supports strong bones
and enhanced absorption
• Watermelon juice – naturally
contains citrulline, which is beneficial
for the heart and blood vessels
• Beetroot – full of phytonutrients and
nitrate, which is important for a healthy
circulation
Hellenia Hydro Coconut is suitable
for vegetarians and vegans. It does
not contain fillers, binders or additives
and is free from gluten, wheat, dairy,
soya and yeast.

• www.hellenia.co.uk

➤JAMES WHITE ADDS NEW ACAI

CAFFEINE ZINGER DRINKS TO ITS RANGE

James White Drinks has added a new Acai Caffeine Zinger to its already
successful range.
The new Acai Caffeine Zinger flavour certainly delivers a real ‘zing’, with 200mg
of natural caffeine from the green tea plant Camellia sinensis. This is equivalent
to a double espresso – the perfect natural stimulant to increase alertness and
reduce fatigue at any time of day. It is ideal for in the office, on the go and as a
pre-exercise boost.
The new Acai Caffeine Zinger drink is a great tasting, natural mix of acai, apple
and beetroot juice, with natural caffeine, and joins the four other flavours of Zingers
– Turmeric, Organic Ginger, Lime Chilli and Xtra Ginger – all of which are made with
100 per cent natural ingredients and no preservatives, artificial colours or flavours.
• www.jameswhite.co.uk
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New releases

➤New, all-natural meal

replacement bar delights
sportspeople and nutrition
experts

Professional
sportspeople,
bloggers and health
writers from across
the UK are abuzz
about an innovative
new, all-natural meal replacement bar called Human Food.
A West Wales-based workers’ cooperative, Human Food,
was founded by Ky Wright following four years of research and
development. He was assisted by world leading authorities on health
and nutrition, including Dan Reid, the best-selling author of The Tao
of Detox and The Tao of Health, Sex and Longevity.
Starting out by making smoothies, Wright then developed the bars
as a way to pack all the goodness of his best smoothie recipes into a
delicious and satisfying, take-anywhere, daily nutrition bar.
Human Food is based on the world’s newest and oldest health
science. It is the world’s first organic daily nutrition bar, containing at
least 50 per cent of the recommended intake (RI) of essential vitamins
and nutrients that can be difficult to obtain from a plant-based diet,
including vitamin B12, iron and omega-3. Each bar also contains over
12g of protein, plus whole daily amounts of functional ingredients,
such as ginseng, maca and cacao.
Human Food is the world’s first meal replacement made of 100
per cent natural ingredients, fortified only with complex vitamins and
minerals derived from organic whole foods. Human Food does not
contain grains, added sugar and sweeteners, or artificial flavouring.
The only flavour comes from over 40 organic wholefoods selected
and balanced for optimal taste and bio-availability.
Human food is filling enough to replace any meal, it can be eaten
as a bar, drunk in a smoothie, or broken up into muesli or porridge.
The Human Food bars come in three flavours: yellow (turmeric
curcumin); red (extra antioxidants) and green (spirulina). People keen
to try them are encouraged to join the Human Food Kickstarter
campaign, which will ensure they are among the first people to
receive the bars once full-scale production starts.

[

➤THE LITTLE

BOTTLE OF
DIGESTIVE CARE
WITH BIG RESULTS
The digestive system is essential
for maintaining the body’s overall
wellbeing. In fact, 70 per cent of the body’s immune
system dwells in the digestive tract, so if you have a sluggish
digestive system that cannot digest, break down or absorb
nutrients, this may affect your energy, mood swings or your
ability to fight illness.
Now one healthcare company is taking us one step closer
with a new drinkable supplement, containing eleven active
ingredients, to help with daily digestive health. Human trials
have shown the effectiveness of LQ Digestive Care for IBS,
Leaky Gut and other digestive-related conditions, with some
volunteers able to come off their long-term medication.
Packaged in neat individual bottles and designed to be
taken as a daily ‘shot’, LQ Digestive Care uses a combination of
scientifically researched ingredients that can help to maintain
digestive health every day. Each bottle contains only 18 calories.
Perfect for those who struggle to swallow capsules or are
unsure of the best combination of essential nutrients for
optimum digestive health, LQ Digestive Care 50ml liquid
supplement can be added to a smoothie in the morning, or
simply taken on its own.
• www.lqliquidhealth.com

➤Arjuna launches highly
potent ashwagandha

Fast growing UK nutrition brand Battle Oats has launched a brand
new low-sugar and high-protein snack, Battle Bites, which is aimed at
the impulse market, and offers a healthy alternative to high-sugar and
high-calorie chocolate bars.
Battle Bites have been designed to complement the company’s
successful ‘free from’ range of high-protein oat bars and vegan
protein cookies
With a choice of three flavours, Chocolate Caramel, Cookies &
Cream and Choc Coconut, the two-piece 62g bars each contain
a total of 20g of protein, less than 3g of sugar and less than 3g of
impact carbs, as well as being non-GMO. The company is planning to
add three additional flavours to the range later this year.

Shoden® is the highly bioactive extract of
ashwagandha (Withania somnifera),
standardised to contain more than 35 per
cent glycowithanolides, the most active
components of ashwagandha. This plant has
been used extensively in India for centuries
to reduce symptoms of anxiety and stress.
Arjuna has invested in several ongoing clinical
studies of Shoden® at top research institutes.
Ashwagandha, also known as ‘Indian winter cherry’ and
‘Indian ginseng’, is one of the most important herbs used in
Indian traditional medicine, having been used in Ayurvedic and
indigenous medicine for more than 3,000 years.
Ashwagandha extract contains alkaloids. Some of the
alkaloids are toxic and it is technically challenging to remove
them and keep the product safe to use. Arjuna has developed
a new, proprietary method of purification, based on traditional
Indian processes, that targets and removes only toxic alkaloids,
while retaining the beneficial bioactive ones.
Patent-protected Shoden® has a high amount of
glycowithanolides in comparison to other ashwagandha
extracts on the market. Arjuna also maintains transparency and
traceability from farm to supplement to guarantee a stable
and safe supply chain according to Benny Antony, PhD, Joint
Managing Director for Arjuna.
Arjuna’s production processes and products meet market-specific
regulations worldwide. A GMP-certified, SAP-driven company,
Arjuna has achieved international certifications, including ISO22000,
Kosher and Halal. Arjuna continues to engage in research and
development, with continuing scientific validation of its novel
product line through advanced clinical studies.

• www.battleoats.com

• www.arjunanatural.com

• www.humanfood.coop

➤BATTLE

OATS
LAUNCHES
LOW-SUGAR
AND HIGH-PROTEIN
BATTLE BITES
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[Strength and conditioning

Strength training for
endurance based sports
In our fourth strength and conditioning instalment of 2018, Craig Lewis, strength and
conditioning specialist and owner of Rehabilitation and Performance Solutions, delves
into research that supports strength and resistance training for endurance athletes.
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reviewed outcomes:
In a further Scandinavian study (2), a
systematic review of over 25 trials, including 26
610 participants, found that;

“Consistently favourable estimates
were obtained for all injury prevention
measures except for stretching. Strength
training reduced sports injuries to less
than a third and overuse injuries could
be almost halved.”
Further to this, a defining study by
Ronnestad and Mujika (3) showed explicitly
that running economy was improved through
a combination of endurance training as well
as strength/power based training, while
cycling economy was improved through
heavy strength based training. Additionally,
concurrent strength and endurance training
could increase running speed and power
output. Finally, this particular study found that
by combining endurance training with either
explosive or heavy strength based training,
that running performance was improved.
So in respect to endurance sports, current
research has indicated that additional strength
and/or power based training will have benefits
from both an injury prevention perspective, as
well as from a performance related point of
view. This knowledge must be applied within
the constraints of what constitutes strength
training specificity and the application of
transference (from strength training to sport).
So the next important question is: “what might
be the best approach from a strength training
perspective to induce the best possible gains
from a performance point of view?”
In a comprehensive and systematic review
published in 2016 (4), which evaluated the
effect of strength training on running economy
(an important determinant in running success),
and which reviewed 93 middle and long
distance runners, it was determined that
a successful strength training programme
should include low to high intensity resistance
exercises and plyometric exercises, performed
two to three times per week, for eight to
twelve weeks. This was shown to be an
appropriate strategy to improve running
economy in highly trained middle and long
distance runners. Of course, this strategy
would need to be maintained long term, and

in the case of recreational or novice athletes,
adapted accordingly.
Ultimately, and in my experience, after a
comprehensive assessment of the individual,
an important addition to the above strength
based work would be the inclusion of a
specific and individualised mobility plan. More
often than not, I see movement restrictions as
being the single biggest factor to both injury
and performance. Additionally, education of
the individual regarding optimal training load,
recovery, nutrition and corrective exercises are
critical to long term success, irrespective of
the long term goals of that individual. With the
right plan, although there are no guarantees,
it should provide the basis of a smoother road
ahead.

MY TOP FIVE TIPS FOR
STRENGTH TRAINING FOR
ENDURANCE ATHLETES
1. E
 nsure you are properly assessed prior to
commencing a strength programme.
2. A
 lways question whether the drill is
specific to your athletic outcomes – this
point just about eliminates almost all
machine based exercises.
3. D
 on’t begin explosive strength training
or plyometrics prior to a good strength
foundation.
4. No exercise is ever worth an injury risk.
5. E
 nsure freedom or ease of movement
before heavy strength training – mobility
and stability first.
• References available on request.
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O

ver the last few years, the
idea of adding in additional
strength training sessions
has begun to gain far more
traction within the endurance
community. Many participants, from the elite
professional athlete to the weekend warrior,
have started to view these sessions as being
an unequivocal part of their overall training
plan.
This has not always been the case; when I
first started in the strength and conditioning
industry, most athletes and coaches believed
that the best way to improve performance
was to spend more time on the track, road or
in the pool. These historic thoughts have now
given way to discussions about the optimal
training load, including both overtraining and
under-training, plus the ability to manage
this load, as well as for the body to adapt
and recover. These are all fundamental
components to the overall programme and
although this is not the topic of this particular
article, it is still something further to consider.
Fortunately, although mistakes have been
made along the way, I do believe that the
industry is closer to developing a more
comprehensive approach to improved
performance, with the inclusion of specific
strength based training for endurance sports.
The question then is: “what effect has the
addition of strength based training had on
endurance sports.”
To put this question into perspective, a
Danish study (1) found that out of a total of
930 novice runners, 27 per cent suffered an
injury over a one year period. The researchers
suggested that body mass index, age, noncompetitive behaviour and previous injuries
were associated with increased risk of injury
among novice runners. In my experience,
additional reasons associated with increased
injury risk would be: incorrect training plans and
poor load management, poor biomechanics,
as well as the inability to pay enough attention
to correct recovery modalities.
How can we as practitioners reduce the
number of potential injuries, as well as
improve overall performance and potentially
offset many of the reasons that endurance
athletes are so prone to injuries? The answer
may lie in the findings of the next two
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