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Express your sporting
genetics

A

S yOU’LL HAvE NOTICED in the content list, this issue is very much focused on the
new science of genetics. It’s a prolific field, developing extremely rapidly in terms of
research interest. In my article on page 12, I’ve asked the question of whether we have
sporting genes, and if it is worth testing an athlete for genetic athletic potential. But
more than that; are there more subtle physiological insights that can be gained by a
functional practitioner?
Elsewhere in the magazine, the question is more about genetic expression: we are born with the
genes that we have, but we’re certainly not stuck with how they perform. That is up to our lifestyle,
our nutrition and our exercise patterns. This concept of genetic expression forms a fundamental
basis of the modern genetic disciplines of nutrigenomics and
epigenetics.
We launched the Sports Nutrition Live! Conference and
Functional Sports Nutrition Academy early in 2014. Sales are
already going strongly, with limited spaces available, so don’t wait
too long before booking. More information is in Start Line on page 4.
Here in South Africa, where I live, there isn’t much attention on sport right now. But, there is
maximum focus given to the dramatic fall from grace of a sporting icon. The Oscar Pistorius trial
has literally captured the world’s attention, akin to the OJ Simpson trial a number of years ago.
Currently, Prosecutor Nel is demonstrating to all that to be a sporting great, it doesn’t necessarily
mean that all aspects of character are complete and mature.
For our interviews this issue, we welcome Rick Hay from Xynergy, who gives us some insight
into nutraceutical research and development. We talk to the extremely successful personal trainer
to the social elite, Tom Oliver, to find out how his team achieves maximum adherence and goal
outcomes. And we are privileged to interview Olympic great, Sir Ben Ainslie: the most successful
sailor in Olympic history.

12

Functional Sports Nutrition
www.fsnmag.com
Published by Target Publishing Ltd,
The Old Dairy, Hudsons Farm,
Fieldgate Lane, Ugley Green, Bishops Stortford CM22 6HJ
t: 01279 816300 f: 01279 816496
e: info@targetpublishing.com www.targetpublishing.com

Genomic stability,
nutrition and
performance –
Alex Kirchin

12
16

Genetics of sport –
Ian Craig

18
20

Expert Q & A –
Rick Hay, Xynergy

26
28

Coach interview –
Tom Oliver

32
36

A focus on
methylation –
Elspeth Stewart

Ian craig, Editor

8

Start
Line

Elite Q & A –
Sir Ben Ainslie,
Olympic sailor

A cyclist case
study – Eifion
Weinzweig

Genes – protein –
performance –
Dr Peter Koeppel

New
Releases
ON THE COvER:
SIR BEN AINSLIE
see Elite Interview, page 16

16

28

ISSN 2042-3721

EDITOR: IAN CRAIG MSc e: ian.craig@targetpublishing.com FOUNDING EDITOR: SIMON MARTIN BSc (Hons) SUB EDITOR: Amy Robinson
AcqUISITION EDITOR: Faye Emmerson e:faye.emmerson@targetpublishing.com cONTRIBUTORS: Alex Kirchin MSc Dip ION BANT; Rick Hay;
Eifion Weinzweig BSc; Tom Oliver; Dr. Peter Koeppel PhD; Elspeth Stewart, BSc(Hons) BANT CNHC GROUP cOMMERcIAL MANAGER James
Lloyd e: james.lloyd@targetpublishing.com t: 01279 810069 SENIOR SALES EXEcUTIVE Ian Rawlings e: ian.rawlings@targetpublishing.com t: 01279
810062 PRODUcTION Daniella Randazzo e: daniella.randazzo@targetpublishing.com t: 01279 810097 DESIGN Clare Holland e: clare.holland@
targetpublishing.com ADMINISTRATION/DISTRIBUTION Alexandra Outlaw e: alex.outlaw@targetpublishing.com t: 01279 810064
AccOUNTS Lorraine Evans e: lorraine.evans@targetpublishing.com t: 01279 810092
MANAGING DIREcTOR David Cann e: info@targetpublishing.com t: 01279 816300

Some material may be speculative and/or not in agreement with current medical practice. Information in FSN is provided for professional education and debate and is not intended to be used by
non-medically qualified readers as a substitute for, or basis of, medical treatment. Copyright of articles remains with individual authors. All rights reserved. No article may be reproduced in any form, printed or
electronically, without wriiten consent of the author and publisher. Copying for use in education or marketing requires permission of the author and publisher and is prohibited without that permission. Articles
may not be scanned for use on personal or commercial websites or CD-ROMs. Published by Target Publishing Limited. Colour reproduction and printing by The Magazine Printing Company, Enfield,
Middx. EN3 7NT www.magprint.co.uk . ©2014 Target Publishing Ltd. Produced on environmentally friendly chlorine free paper derived from sustained forests. To protect our environment papers used in this
publication are produced by mills that promote sustainably managed forests and utilise Elementary Chlorine Free process to produce fully recyclable material lin accordance with an
Environmental Management System conforming with BS EN ISO 14001:2004. The Publishers cannot accept any responsibility for the advertisements in this publication.

@FSNmagazine
FSN MAY/JUNE 2014

3

start

www.fsnmag.com

News and research update
LAST
Welsh Rugby announces
One month to go:
CHAN
C
new drink deal
FSN Academy and
TO E
BOOK
The Welsh Rugby Union has
!
Sports Nutrition Live!
announced PAS Pro Iso as its

Places are still available for both
the FSN Academy and Sports
Nutrition Live (SNL)! But last
year, SNL! sold out weeks before
the event, leaving several people
disappointed. So, if you like the
idea of a day full of fresh topics that
challenge your beliefs and current
understandings, log-on and book
your place now.
Compared to last year’s SNL!,
we have two new speakers:
Cain Leathem, leading British
exercise and nutrition consultant
and Umahro Cadogan, Danish
Functional Medicine pioneer in
sport. They join crowd-pleasing
Functional Medicine guru Pete
Williams and Ian Craig, editor and
ambassador of FSN.
As was the intention with
the SNL! launch conference
in 2013, we aim to share
visionary concepts and experiences
within the functional thinking of
sports nutrition. SNL! 2014 topics
are:
n Ian Craig – Body talk:
understanding an athlete’s
communication systems.
n Cain Leathem – How does an
ergogenic aid extend into functional
health?
n Pete Williams – Asking your
clients: do you want optimal
performance or optimal ageing?
n Umahro Cadogan – Functional
medicine for elite athletes and peak
performance.
Topics and timetables at the FSN
Academy have been finalised on
the website and will include: the
basics of macronutrient intake for
an athlete, recognition of genetic
differences in food and nutrient
needs, concepts of overtraining and
techniques to avoid it, digestion and
detoxification, balancing the nervous
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and endocrine systems, energy
and mitochondrial dysfunction,
body composition, supplement
discussions, laboratory testing and
many more.
SNL! and FSNA are aimed at
exercise practitioners who wish to
learn about the functional model
and incorporate sports nutrition
strategies into their practice, plus
nutrition practitioners who wish to
progress into the field of sport and
exercise.
See www.sportsnutritionlive.
com and www.fsnacademy.co.uk for
more information about topics and
bookings.
Numbers are limited for both
events and SNL! sold out last
year, so please book now to avoid
disappointment.
Sports Nutrition Live! has a
Platinum sponsor in genetic
and functional laboratory testing
companies DNAlysis Biotechnology
and Nordic Laboratories, with
other companies present including
Silver sponsor Solgar, Bronze
sponsors Lamberts Healthcare
Ltd and BetterYou, Bronze
sponsor BetterYou and exhibitors
Mineral Resources Int, Nucleotide
Nutrition, Invivo Clinical, Quinton
Healthy, FitPro, Vital Health
Europe and GB Fitness. There is
limited sponsorship opportunity
and tables are sold on a first-comefirst-served basis. To book your
stand at Sports Nutrition Live!
telephone 01279 816300 or
email sales@targetpublishing.com.

new official supplier of hydration
drinks. The Wales senior squad
have kept themselves hydrated
with PAS Pro Iso products for
the duration of the 2014 RBS
6 Nations campaign, and this
new agreement ensures that the
senior team, as well as Wales’
age grade and sevens squads,
will continue to be supplied with
the newly-formulated hydration
drinks for the foreseeable future.
The Pro Iso drinks are
formulated by the Wales
national squad’s own
nutritionist, Jon Williams.
Jon set up the company Pro
Athlete Supplementation in
2006 to provide athletes with
batch screened, researchdriven sports nutrition. His new
formula, which is unique in its
electrolyte content due to the
higher potassium and lower
sodium recipe and dual source
of carbohydrates, provides

improved energy delivery during
exercise and hydration.
“We are extremely pleased
to be able to say Pro Iso is now
the chosen drink of the Welsh
senior rugby team as they build
towards the Rugby World Cup,”
said Williams.
“We worked long and hard
on developing the taste for use
during elite level sport, and
have listened to direct feedback
from players with regard to
reducing the sweetness which
can be found in some drinks
and which can be hard to
consume during game time.
Pro Iso is much lighter to drink,
while still delivering the same
carbohydrate level found in
isotonic formulas.”

Doping and the hall of shame
For athletes, the pressure to
perform well is immense. The
need to physically advance has
brought many challenges to
athletes who are always on the
lookout for ways to outperform
their competition.
When athletes fail doping
tests, they often claim that
their supplements were
contaminated or that they
misread the label. Whatever
the case, these athletes are
ultimately responsible for what
they consume, and are held
accountable when they are
caught; but in a world where
being the best often requires
a nutritional boost, finding the
line in so many shades of grey is
sometimes difficult to do.
Farooq Aslam, founder of
Vitamyn nutritional supplement
company, stated; “There’s no
place for drug cheaters in sports,
but I also think that it’s important

for those in athletics to address
the issues related to biochemical
individuality. A regimen that
works well for one may not work
well for another, so it’s vital that
athletes tailor their nutritional
programmes carefully, based on
individual needs.”
Aslam continues; “The
manipulation of pharmaceutical
and nutritional agents is wellestablished in the sporting
arena; however, Vitamyn uses
another type of pharmaceutical
technology to help athletes
improve their adherence and
compliance to supplements.”
The company specialises
in creating bespoke biodose
trays, containing pre-packaged
pods filled with a special mix of
essential vitamins and nutrients.
There’s no need for additional
bottles, and the confusion over
which pills need to be taken is
completely eliminated.

www.fsnmag.com
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News and research update

From the journals...
• Cherries may reduce
inflammation and oxidative
stress in cyclists

Introduction: This study looked at the impact
of tart Montmorency cherry concentrate
(MC) on oxidative stress, inflammation and
muscle damage in cyclists over three days of
simulated road cycle racing.
Methods: Trained cyclists (n = 16) were
divided into equal groups: one group
consumed 30ml of MC twice per day for
seven consecutive days, and the other group
consumed 30ml of placebo (PLA) twice per
day for seven consecutive days. A simulated,
high-intensity road cycling trial, lasting 109
min, was completed on days five, six and
seven. Oxidative stress and inflammation
were measured from blood samples collected
at baseline and immediately pre- and posttrial on days five, six and seven. Additionally,
analyses for Lipid Hydroperoxides (LOOH),
Interleukin-6 (IL-6), Tumour Necrosis
Factor-alpha (TNF-α), Interleukin-8 (IL-8),
Interleukin-1-beta (IL-1-β), high-sensitivity
C-Reactive Protein (hsCRP) and Creatine
Kinase (CK) were conducted.
Results: LOOH (p < 0.01), IL-6 (p < 0.05)
and hsCRP (p < 0.05) responses to trials
were lower in the MC group versus PLA. No
group or interaction effects were found for the

other markers.
Conclusions: The authors concluded that
the attenuated oxidative and inflammatory
responses suggested that MC may be
efficacious in combatting post-exercise
oxidative and inflammatory cascades that can
contribute to cellular disruption. Additionally,
there may be an application for MC in
repeated days cycling and other sporting
scenarios, where back-to-back performances
are required.
• Bell PG et al (2014). Montmorency cherries reduce
the oxidative stress and inflammatory responses
to repeated days high-intensity stochastic cycling.
Nutrients. 6:829-843

• Energy drink consumption
is linked to the illicit use of
prescription stimulants

Introduction: This study investigated
whether Energy Drink (ED) usage patterns
in college students could predict the illicit
use of prescription stimulants among college
students.
Methods: Undergraduate and graduate
college students from a large, Midwestern
university in the States completed an
anonymous, web-based survey asking
questions about their patterns of energy drink
consumption and prescription stimulant use
(both legal and illicit use were measured). A

sample of 267 undergraduate and graduate
students voluntarily participated in the study.
Results: Using the responses of students
who admitted using both energy drinks and
prescription stimulants, the researchers
found that the estimated probability of
illicitly using prescription stimulants ranged
from approximately 0.15 for students not
using energy drinks in the past 30 days,
to over 0.50 for those who reported using
energy drinks every day during the past
30 days. Furthermore, all students with a
valid prescription for stimulant medications
reported mixing energy drinks with
prescription stimulants, which is discouraged
because of increased side-effects and
dangers.
Conclusions: The authors suggested that
the frequency of ED use was a significant
predictor of the illicit use of prescription
stimulants. All prescription stimulant users
with or without a valid script also used EDs.
This finding is important to practitioners
because of the harmful interactions (eg,
serotonin syndrome) that can occur when
ED ingredients (eg, ginseng, yohimbine,
evodamine, etc) are mixed with prescription
stimulants.
• Woolsey CL et al (2014). Frequency of Energy
Drink Use Predicts Illicit Prescription Stimulant Use.
Substance Abuse. 35(1).

Can we absorb supplements through our skin?
We all pop pills; whether for health,
performance, recovery, injury
prevention or combatting ageing:
they are a staple of everyone’s
kitchen, especially to the keen
gym goer or sports enthusiast.
We see the benefit in supporting
certain body systems with added
supplements on top of our diet.
But what if there was a better
way? What if pills were yesterday
and transdermal technology is the
future?
A new company, launched in
January 2014, is now trying to pave
the way in a new area of science in
the sports supplementation arena,
a company called Transdermal
Technology.
“Transdermal technology isn’t
something new; we are not reinventing the wheel, but it is new to
the sports supplement market. The
medical industry has been using
6
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transdermal delivery for years, but
it’s only now that we are realising
the benefit in many other areas of
health and human performance”,
says Ben Coomber, the owner and
creator of Transdermal Technology.
“It’s such a simple concept, but
works so effectively, and this is
why we have research tested it so
much at Manchester Metropolitan
University; to show the consumer
its true application in
performance and recovery
enhancement”.
Transdermal Technology
launched in January 2014 with
two products; one used as a preworkout performance enhancer that
contains caffeine, taurine, guarana,
panax ginseng, green coffee
extract and glucuronolactone.
The second product is a recovery
formula, applied directly to your
muscles after training: it contains

magnesium, zinc, arginine, niacin
and trace elements. “To the gym
goer and athlete, enhancing
performance and improving
recovery are the two most
important areas of the training
regime, so this is why we have
focused our products in these

areas, for maximum benefit”, says
Ben Coomber.
Transdermal Technology seems
to be keen to make a mark on the
industry, as they will be appearing
at all the major fitness industry
events this year, including Body
Power Expo, SFN Expo and FIBO.
www.fsnmag.com
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Genomic stability,
nutrition and
performance
IT IS NOW CLEAr THAT WE ArE NOT SIMPLY A PrODUCT
OF OUr GENES, bUT rATHEr, WHAT OUr GENES
INTErACT WITH. Alex Kirchin TELLS US HOW TO TAkE
CArE OF OUr LONG-TErM GENETIC HEALTH.
Taking care of our
genome
It is a common observation that
we seem to take care of our cars
better than we do our bodies – our
prized vehicles get a service and
MOT on a regular basis. Perhaps we
need to adopt a similar approach
in optimising our physiology; let’s
direct our wellness-enhancing
strategies towards supporting
our internal environment and the
intrinsic mechanisms that underpin
our entire genome (total genetic
material). The Human Genome
Project was declared as complete
in 2003, and approximately 20 500
genes were identified in human
beings, the same range as in mice.
The premise of this research was
that by understanding how these
genes express themselves, clues
would be provided as to how
diseases are caused.
It has since become clear that
there are numerous factors that
influence genetic expression;
these include diet, lifestyle and
environmental exposure. Without
the proper nutrients, genomic
instability compromises homeostasis
within our body, ultimately leading to
chronic diseases and even certain
types of cancer (1). On-going
research into the role of diet in
determining genomic stability has
revealed that it is more important
than previously imagined. It has
been concluded that our diet
8
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affects ALL of the pathways that
influence genomic stability; this
includes exposure to dietary
carcinogens, activation and
detoxification of carcinogens, DNA
repair, DNA synthesis, and cellular
apoptosis. Nutrient deficiency
may even be as damaging to our
DNA as significant exposure to
environmental hazards such as
ionising radiation (2). Not only is
our diet of critical importance, but
it has been proposed that exercise
duration and intensity may play a
role in the stability of our genome.
Prior discussions about over-exercise
and ageing in FSN magazine are
not however currently supported
by genetic research: to-date,
indications are that competitive
ultra-endurance exercise (>4hrs)
does not induce persistent DNA
damage (3). Alarmingly, though,
preliminary research suggests that
genomic instability and cytotoxicity
are induced by anabolic steroid
administration (4).

(metalloenzymes) involved in DNA
synthesis and repair, prevention of
oxidative damage to DNA, as well
as the maintenance or methylation
of DNA. Thus it has been theorised
that when modest micronutrient
(vitamin/mineral) deficiencies are
present, a triage process ensues,
whereby nutrient-dependent
proteins required for short-term
survival and/or reproduction (i.e.
‘essential’) are prioritised over
other ‘nonessential’ nutrientdependent proteins needed only
for long-term health. This results
in an accumulation of insidious
damage such as ‘mitochondrial
decay’ (5). Clearly, if this is the
case, those looking to perform at
the highest level, or indeed those
weekend warriors wanting to
celebrate minor personal physical
endeavours, should look to ensure
optimal micronutrient status

Figure 1 – Construction of
DNA and our genome

Nutrigenomics and triage
theory
This rapidly evolving field of
research relates to the interface
of current nutritional science and
the influence of dietary factors on
genetic expression. Overwhelming
evidence suggests that a large
number of vitamins and minerals are
needed as cofactors for enzymes or
as structural components of proteins
www.fsnmag.com
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“There is increasing
evidence…that higher
levels of many such
micronutrients may be
necessary for various DNA
maintenance reactions, and
that the current RDAs for
some micronutrients may
be inadequate to protect
against genomic instability.”
through diet and targeted nutrient
supplementation.

Clues from the GI tract
You may have taken your
multinutrients in optimal doses
to forego any triage scenarios
unfolding, but we perhaps need to
go deeper to further examine the
impact on genome stability from
a GI perspective. While there is a
growing trend towards low carb
dieting and adoption of Paleo/
hunter-gather dietary modification,
there may be a downside if this is
not kept in check by giving due
respect to colonic fermentation
and the metabolic products of
anaerobic bacterial fermentation
of Resistant Starch (RS). Butyrate,
the Short Chain Fatty Acid (SCFA)
derived from RS fermentation, is
www.fsnmag.com

the primary energy source for the
colonic epithelium, and acts as a
potent pro-apoptotic agent as it
removes genetically disordered cells;
it therefore helps to counteract the
adverse consequences of genomic
instability (6). A diet abundant in
plant foods would appear to drive
butyrate synthesis and increase the
growth of beneficial bacteria such
as bifidobacteria and lactobacilli.
Perhaps following a ‘seven-a-day’
fruits and vegetables approach, as
is currently being suggested, will
not only support beneficial bacterial
biomass but may also enhance
genome stability.
The capacity for improved
gut flora status to modulate
perturbations in immune function
after exercise highlight their
potential in individuals exposed

to high degrees of physical and
environment stress (7). High protein
diets may also need to come under
more scrutiny if GI integrity is not
kept fully in check, as it has been
demonstrated that high levels of
protein may potentially damage DNA
and promote genome instability due
to the production of toxic substances
such as ammonia, amines, N-nitroso
Compounds (NOC), phenols, cresols
and hydrogen sulphide (8). So if you
are looking to have a high protein
diet while keeping your DNA in good
shape, it may be best to ensure a
good intake of resistant starch such
as that found in oats, bananas,
green peas, lentils and corn.

Folate, the ‘Queen B’
An often overlooked essential
nutrient is the humble folic acid.
FSN MAY/JUNE 2014
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This water-soluble B-vitamin (also
known as folate in its food form)
has more recently been coined the
‘Queen B’; such is the nature of its
importance in key body processes.
On-going research highlights the
importance of maintaining a healthy
intake of this increasingly popular
nutrient. Folates are important
cofactors in carbon one-transfer
reactions, and are involved in two
key metabolic pathways: DNA
biosynthesis and the methylation
cycle, both of which are integral to
genomic stability. A recent study
demonstrates the impact of folate
deficiency on biomarkers of telomere
maintenance and integrity, and
provides evidence that dysfunctional
long telomeres may be as important
as critically short telomeres as a
cause of chromosomal instability
(9). In addition, given folate’s role
in supporting normal psychological
functioning, athletes may want to
pay further attention to this humble
B’s potential. Folic acid is now also
available as calcium-l-methylfolate,
which is a body-ready form of folate.

The power of polyphenols
Plant polyphenols are noted for
their cell signalling effects and
ability to influence genome stability.
There is strong and convincing
evidence that berry extracts and
berry phytochemicals modulate
biomarkers of DNA damage (10);
this potentially adds further weight to
the rationale for increasing our fruit
and vegetable intake. Other dietary
polyphenols and phenolic acids with
cell-protecting potential have been
shown to affect DNA methylation these include curcumin (turmeric),
resveratrol (grapes), caffeic acid
and chlorogenic acid (coffee). Many
popular botanicals provide a broad
spectrum of polyphenols along with
adaptogenic properties that may
support HPA axis function needed
for optimum performance.

Vitamin D – a master
nutrient
Vitamin D affects our DNA via the
Vitamin D Receptor (VDR), which
binds to specific locations of the
human genome. Vitamin D exerts
widespread effects upon the genome
and at physiological concentration,
has been found to protect cell
proteins and membranes against
oxidative stress by inhibiting the
10
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Figure 2 – Theories of
calorie restriction (12)

peroxidative attack on membrane
lipids (11). These effects may in
part be due to vitamin D’s role
in contributing to the normal
functioning of the immune system.
Researchers have found that vitamin
D is vital for activation of the immune
system’s killer cells, known as T-cells,
which remain dormant and unaware
of threats from infections if vitamin D
is lacking in the blood.

There’s always calorie
restriction
Intermittent fasting and Calorie
Restriction (CR) have been hot topics
lately, and may be of benefit in those
looking to reduce body fat. However,
CR may certainly be counterproductive for athletes because it is
also likely to reduce muscle mass. As
shown in Figure 2, Calorie restriction
has been suggested to impact
lifespan by affecting genome stability,
autophagy, oxidative stress, nutrient
intake, and body weight, among a
number of other processes. Along
with noted effects on DNA repair and
stability, CR also appears to influence
the SIRT genes, leading to regulation
of telomere length, which is thought
to help promote lifespan.
Overall, calorie restriction would
appear to be a potent genome
maintenance intervention that can
help prevent DNA damage, while
promoting DNA repair.
Alternatively, an optimised
nutritional state, derived from
consuming high quality, nutrientdense wholefoods (fresh/organic/
locally produced), can help ensure
a rich array of genome stabilising
micronutrients and an abundance
of cell signalling phytochemicals
– this can help facilitate and ease
a calorie reduced state as nutrient
needs are met, satiety fulfilled, and
the chances of deficiency are all but
eliminated – ultimately avoiding the

needs for ‘triage’.
The obvious concern of CR may
be that for some individuals, it
could set up a negative emotional
connection with food and so would
require careful coaching and
mentoring for optimum results.

conclusion
While we all benefit from a solid
and stable upbringing, our
genome stability brings into sharp
focus our need to reflect on our
dietary intake, calorie needs,
diversity of phytochemicals and
lifestyle/environmental dynamics.
Recommended Dietary Allowances
(RDAs) of micronutrients have been
traditionally derived as those levels
necessary to prevent symptoms
of deficiency diseases. There is
increasing evidence, however,
that higher levels of many such
micronutrients may be necessary for
various DNA maintenance reactions,
and that the current RDAs for some
micronutrients may be inadequate to
protect against genomic instability.
Optimising genome stability
through diet, lifestyle and
environment not only offers potential
for driving performance higher, but
may also serve to maintain wellness
and a healthy lifespan. FSN
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Genetics
of sport
IS IT A FAd oR IS IT A USEFUl
Tool IN SpoRTS TRAINING
ANd NUTRITIoN? Ian
CraIg TAkES A CloSER
look AT AN INdUSTRY THAT IS
RApIdlY GATHERING STEAM.

G

enetics is becoming hard
to ignore these days.
Genetic discoveries are
regularly in scientific
news headlines, genetic
testing is increasingly being used by
integrative medicine practitioners
within the arena of health, and we are
now very much aware that at least 50
per cent of our weight management
dynamics are influenced by genetic
predispositions (see FSN Mar/Apr
2012). But what about exercise and
sporting performance?
It’s very obvious when we think
about it: genetically, we are so
extremely unique when it comes
to sporting attributes. Most of us
would not dream of being able to
take on Usain Bolt over a 100m
sprint, nor would we try and drop
Haile Gebrselassie in a marathon
race. Even when compared to other
elite athletes, these two genetically
endowed men are particularly good
examples of genetic ‘outliers’ when
it comes to their particular sporting
disciplines.
You will be interested to know that
within the world of sports and training,
genetic research is not too far behind
our notions of personalisation. Since
2003, when the human genome
was finally mapped to completion,
research within the genetics of
sporting performance has been
prolific. It is now thought that a high
12
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percentage of the variance in athlete
status is explained by additive genetic
factors. For instance, a Russian study
in 2009 (1) looked at endurance
performance and a multitude of genes
in 1423 athletes compared to 1132
controls. The researchers found that
66 per cent of the elite endurance
athletes were carriers of eight or more
of these endurance-related genes.
Genes have now been coded
and studied which can assist an
athlete or their coach in choosing
their endurance and power training
sessions, understand how quickly
they are likely to recover from training
sessions, and be aware of their
genetic susceptibility for tendon
and other soft tissue injuries. It is a
contemporary notion that prescription
exercise regimes can potentially
be tailored to the genotype of the
individual. A rugby league team in
Manly, Australia (2) have claimed that
they gained a competitive advantage
over their rivals by using genetic
testing to design the players’ training
programmes in an individual way.

Genetic lab tests in sports
With regards to the frequently asked
question of whether genetic testing
can be of benefit to an athlete, I
would reply with these two words: “It
depends.” It depends on which genes
are being tested; it depends on how
many genes are being tested, and

most importantly; it depends on the
skills of the person interpreting the
information.
In an informational context, genes
are only as good as the research that
has already been done on them.
Some genes, such as Angiotensin
Converting Enzyme (ACE), have
received a huge amount of research
attention and are therefore very
credible genes, whereas others,
such as Thyroid Releasing Hormone
Receptor (TRHR), only have quite
specific and isolated research behind
their genetic function. It is therefore
in the hands of the lab’s education
platforms and the practitioners
themselves, to make appropriate use
of the information emanating from the
various genes.
Additionally, and I can’t emphasise
this enough; genetic information
is not a substitute for hard work
on the part of the practitioner or
coach. A physical/physiological
assessment still needs to be made,
along with a detailed health and
training history. Using genetic testing
without knowledge of the whole
athlete is akin to a doctor treating a
patient based on blood results, with
no acknowledgement of signs and
symptoms.
Assuming, however, the
professional using the test information
is already accomplished in
assessment and intervention of health
www.fsnmag.com
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“I can’t
emphasise
this enough;
genetic
information
is not a
substitute for
hard work on
the part of the
practitioner
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A physical/
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assessment
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to be made,
along with
a detailed
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history.”

www.fsnmag.com

and performance indices, genetic
testing can be a very useful additional
tool in their multi-disciplinary toolkit.
To add credit to the notion of
genetic testing within fitness and
sport, I would like to refer you to the
2007 Position Stand of the British
Association of Sports and Exercise
Sciences (BASES – 3). The paper
included the following statement in
their conclusions: “Genetic testing
might in future be used to identify
those who are most likely to benefit
from exercise programmes to
improve health, so sport and exercise
scientists should seek to generate
sufficient evidence to determine
whether a ‘personalised medicine’ or
‘exercise for all’ approach (or some
combination of the two) is the most
effective strategy to prevent and treat
disease.”
I might add that BASES is quite
a conservative organisation that
generally doesn’t talk positively about
any new notion unless the science
is nicely stacked up to support their
statements. Add to this, the fact
that 2007, when the position stand
was written, was very early in the
whole genetics of sport and health
movement. The statement made
is more focused on health, which
supports my thinking that genetics of
fitness and sport is not isolated to the
athletic elite. Other respected sports
scientists are also putting their names
to athleticogenomics, as it is also
referred. Of British significance is Dr
Jamie Timmons of Loughborough
University, who founded a genetics
lab in 2012 and in South Africa,
injury genetics guru, Dr Malcolm
Collins, contributes to a commercial
laboratory.
Within the research of
athleticogenomics, what has
generally happened is that single
genes are identified, which are
positively associated with either
strength, power or endurance.
Depending on the lab, the research
threshold for inclusion of a gene will
vary. More discernible labs will have
higher thresholds, meaning fewer
genes that actually make the grade.
Having said that, ongoing research is
rapid, so the number of ‘candidate’
genes should be regularly updated.
In a sports and exercise context,
labs stick mostly to strength, power

and endurance genes. However,
functional practitioners may also
be interested in physiological
indices that don’t link to athletic
performance in an obvious way, but
when functional health is taken into
consideration, it opens up many
other points of interest. For example;
genetics of circadian rhythms may
suggest that one athlete would be
best exercising before work, whereas
another should rather exert their
body at the end of the day. Or one
sportsperson may have poor genetic
detoxification capabilities, whereby
they should rather avoid sports
products with a large collection of
artificial additives.
Let’s take a look at a few of my
favourite sports genes:
n ACE (Angiotensin Converting
Enzyme)
ACE is the most studied of all
the genes involved in sporting
performance. It is an enzyme
that hydrolyses angiotensin I
into angiotensin II, an important
vasoconstrictor and therefore
blood pressure regulator. In normal
individuals, plasma ACE levels can
have as much as a five-fold interindividual variation, and approximately
half of this variation is thought to
be due to a polymorphism on the
ACE gene. The two ACE alleles are I
(Insertion) and D (Deletion).
The ACE I allele has been
associated with an increased
percentage of slow twitch type I
fibres, higher VO2max, greater aerobic
work efficiency, improved fatigue
resistance, higher peripheral tissue
oxygenation during exercise, greater
aerobic power response to training
and greater cardiac output in athletes
(4). The D allele, on the other hand, is
associated with greater muscle growth
with weight training and being better
at strength sports.
Many of the genes in the sports
arena also have certain health
associations. Individuals possessing
the ACE D allele (in particular the
DD genotype), should be aware of
hypertension and left ventricular
hypertrophy as a result of exercise
training. These individuals would
be advised to regularly monitor
blood pressure and to be mindful of
high intensity training; in particular,

pressure holds.
Interestingly, it’s been clearly
demonstrated that individuals
with the I allele (especially the II
genotype), even though they have
a lower overall risk of hypertension,
may experience greater blood
pressure increase with a high
sodium (salt) intake (5,6). This
has ramifications for athletes who
consume electrolytes as part of their
sporting diet, suggesting the potential
need for personalised electrolyte
formulas.
n ACTN3 (Alpha-Actinin 3)
Alpha-actinins are a family of actinbinding proteins that maintain the
cytoskeleton. The ACTN3 gene
encodes alpha-actinin 3, which is
only present in fast twitch muscle
fibres. Alpha-actinins are found
at the Z-line of the muscle, where
they anchor actin filaments and
help to maintain the structure of
the sarcomere. The ACTN3 gene
contains a polymorphism which
results in two versions of ACTN3: a
functional R allele and a null X allele.
The genotype that is homozygous
for the X allele (XX) is completely
deficient in alpha-actinin 3.
It has been demonstrated that
male and female elite sprint athletes
have significantly higher frequencies
of the R alleles than endurance
athletes and sedentary controls
(7). A study of elite and local black
and white bodybuilders showed
a significantly lower XX frequency
in the bodybuilders compared to
controls (8). Additionally, in a cycling
study, it was found that subjects who
were not ACTN3 deficient had greater
peak power outputs and ventilatory
thresholds than cyclists with the XX
genotype (9).
So, we would assume that most top
strength and power athletes need the
active ACTN3 form to succeed, but
they also need lots of other genetic,
lifestyle and training factors in their
favour. This is one example of not
relying too much on the information
of one gene – or putting all your eggs
in one basket.
n CYP1A2 (Cytochrome P450 A2)
The Cytochrome P450 (CYP450)
family of enzymes was first linked
to drug metabolism in the 1970s.
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The amount of CYP450 enzymes
available can determine the speed
at which drugs are cleared from
the body. Some drugs increase the
speed of the enzymes, whereas
others decrease the speed.
The CYP1A2 C allele is associated
with lower CYP1A2 enzyme activity
– CYP1A2 metabolises caffeine (by
demethylation), and is also induced
by smoking. Other drugs metabolised
by this enzyme include theophylline,
warfarin, and several antidepressants
and antipsychotics.
So, we are aware that carriers of
the CYP1A2 C allele are slower at
breaking down caffeine, especially
if certain medications are also being
consumed. Because caffeine is
considered an excellent ergogenic
aid for endurance performance and
for mental sharpness, many athletes
take caffeine before performing.
Therefore, athletes with the
CYP1A2 C allele need to be more
cautious of caffeine supplementation
(10). Firstly, they should err on the
low side of recommended dosages
and secondly, depending on the
length of the competition, they could
practice adjusting the time prior to
the competition when they ingest
the caffeine – if they take it too close
to the event, caffeine’s effects may
only kick in after the time when it
was needed. Additionally, if they take
too much, they could risk caffeine
levels above the legal limit in their
bloodstream.
On the other hand, those who
metabolise caffeine quickly (CYP1A2
A allele carriers), will probably benefit
by taking more of it, and closer to the
beginning of their event. If it is a long
endurance event, it might also be
worth them supplementing caffeine
during the race.
n PPARGC1A (Peroxisome
Proliferator-Activated ReceptorGamma Coactivator-1α)
PPARGC1A (otherwise known as
PGC-1α) is involved in mitochondrial
biogenesis, fatty acid oxidation,
adipocyte differentiation, glucose
utilisation, thermogenesis,
angiogenesis and muscle fibre type
conversion towards type I fibres. It
is abundant in mitochondria and
it appears that the activation of
PPARGC1A may mediate the initial
phase of the exercise-induced
adaptive increase in muscle
mitochondria.
14
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After nine months of training,
individuals with the A allele in their
PPARGC1A gene experienced lower
increases in anaerobic threshold
compared to individuals who were
homozygous for the G allele (11).
Additionally, those A-carrying
individuals had fewer improvements
in insulin sensitivity after the training
programme.
Increasing evidence suggests that
PGC-1α is also a powerful regulator of
oxidative stress removal by increasing
the expression of numerous
antioxidant enzymes (12). Therefore,
by controlling both the induction of
mitochondrial metabolism and the
removal of its oxidative by-products,
PGC-1α should support oxidative
metabolism and minimise the impact
of oxidative stress on cell physiology.
Additionally, high levels of PGC-1α
result in elevated activity of Krebs
cycle enzymes.
As shown in Figure 1, PGC-1α can
be influenced by Nitric Oxide (NO),
SIRT1, the so-called anti-ageing gene,
Adenosine Mono Phosphate Kinase
(AMPK), exercise and various dietary
antioxidants and other nutrients.
n EIF4G1 (Eukaryotic Translation
Initiation Factor 4G1)
Overtraining syndrome,
underperformance syndrome, chronic
fatigue, fibromyalgia, adrenal fatigue:
these are all terms that have become
synonymous with high level sport. At
some point in heavy training, the body
shows cracks and refuses to work at
its previous standard. It seems that
such syndromes may have a genetic
connection.
Research in London (14) has
actually revealed approximately 35
genes that may be linked to chronic
fatigue syndrome. The mitochondrial
gene EIF4G1 may be hijacked by
some viruses, causing mitochondrial
dysfunction and a resulting
fatigue. Another London study (15)
compared levels of gene expression
of the leukocytes of 25 healthy
subjects with 25 chronic fatigue
patients – they were able to identify
15 genes that were up to four times
as active in chronic fatigue patients
compared to control subjects. The
EIF4G1 gene has received most
attention in chronic fatigue patients,
and its upregulation is consistent
with a persistent viral infection such
as Epstein Barr.
Further work needs to be done

Figure 1 –
Stimulation
and Effect of
PGC-1α (13)

in this area, but overtraining and
underperformance syndromes
may be linked with some degree of
genetic influence.

Conclusions
The genetics of sport is now well
beyond that of simple academic
interest. There are some genes, like
EIF4G1, that need further research
before inclusion in a commercial
test is possible, but there are others
that are already extremely well
researched. As noted, it is important
not to put too much emphasis on
single genes and to always look
for appropriate application and
intervention of genetic information.
Many genes are capable of
influencing athletic performance
and there are several that I haven’t
mentioned. For example, certain
genes are involved in soft tissue
injury and recovery from exercise
and are particularly reliant on good
nutrition: dietary collagen precursers
can support soft tissue repair
and anti-inflammatory nutrients
and herbs, can assist in recovery
between sessions. FSN
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ELITE InTErvIEw What’s your diet like?

Sir Ben
Ainslie

Competitive
sailor

S

ir Ben Ainslie, CBE, is
the most successful
sailor in Olympic
history. From the
Atlanta Olympics in
1996 until the London Olympics
in 2012, he won five consecutive
medals, with gold at the last four.
This is a record only rivalled by
Sir Steve Redgrave in British
sport. Sir Ben raced the Laser
and Finn dinghy classes across
his sailing career. In 2014, he is
now racing in the Extreme Sailing
Series with his team J.P. Morgan
BAR, in a crewed, 40ft multi-hull
– it consists of an eight race event
on variable sailing courses. We
asked him a few questions:

Robert Scheidt, who took gold in
front of me in Atlanta four years
earlier. I remember sailing past
Sydney Heads and hearing my
parents cheering me on; it was a
very special moment.

Q

You’re currently
participating in the
2014 Extreme Sailing
Series; how have your
preparations for this
differed from your dinghy
sailing?

Q

Ben, you’ve
racked up quite
an impressive
collection of medals and
honours. What stands out
as your most memorable
moment?

BA: The London 2012 Olympics.
Winning my fifth Olympic medal,
this time on home waters in front
of a home crowd, was the most
amazing experience. Celebrating
with a home crowd was my
defining moment and will take
some beating. It was the most
wonderful atmosphere. It felt as
though sailing was getting the
attention it deserves.

Q

Would you say that
you got your love of
the water and sailing
from your father?

BA: Yes, my father Roddy was a
very keen sailor, and passed on
his passion for sailing. He was
a huge inspiration for me. He
16
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raced the first Whitbread Round
the World race back in 1973,
and his stories from that race
and his enthusiasm for sailing
really inspired me. Without his
support, I would never have
been able to compete as I did.

Q

You’ve sailed all
over the world;
what has been your
most challenging race to
date?

BA: Probably the Sydney 2000
Olympics. Sydney Harbour is
a very challenging venue and
the competition was especially
tough. The racing went right
down to the wire; it was me
against the Brazilian sailor

BA: Well, it’s a completely new
class of boat for us, so we
have to learn all the relevant
techniques, and as always the
competition is very tough. The
biggest difference is that we are
not able to train between events,
which makes it that much
harder to make improvements
between events.

Q

In the Extreme
Sailing events,
what are the crew’s
nutritional strategies
to retain energy and
hydration?

BA: We use SOS hydration
powder to keep the team
hydrated, especially in the
warmer climates. Nutritionally
we use a mixture of energy

supplements, but due to the short
nature of the races we don’t eat
much while on the water.

Q

Nutrition is a really
important aspect of
maintaining optimum
health and fitness. What has
years of being an athlete
taught you about how your
body responds to certain
dietary strategies?

BA: Certainly that nutrition is
critical to supplement the fitness
training that you do, and has to
be tailored around what your
goals are in terms of fitness and
body weight.

Q

You’re an investor in
SOS Rehydrate. Could
you explain in a nut
shell what SOS Rehydrate is
for and why you decided to
get involved in this product?

BA: SOS is a uniquely engineered
rehydration powder which
effectively makes any water taken
into the body three times more
effective in terms of hydration
than water consumed on its
own. I was extremely impressed
by SOS after trialling it in San
Francisco for the Americas Cup,
and so was very keen to be
involved with the brand’s future.
www.fsnmag.com

ask the

experts
In this section of the magazine, every issue we ask an expert
a few questions that are pertinent to sport and exercise
practitioners. We talk to Rick Hay, resident nutritionist for
Xynergy.co.uk.

Q: Rick, you have a
strong background in
nutraceutical research
and development. What,
in your mind, are the top
three components that are
required for the production
of quality neutraceutical
products?
RH: I think the ingredients
should be organic where
possible and from a reliable and
reputable source. I don’t like
the use of unnecessary fillers,
binders or artificial sweeteners.
I think if a product is as close to
natural as we can make it, then
that’s a plus as well.

Q: You are also a
practitioner with a
background in nutrition,
naturopathy and botanical
medicine. What kinds of
interventions would you
say have given you the
most noticeable client
results in the past – is it
plain old dietary changes
or nutritional and herbal
supplements?
RH: I find it’s a combination
of all three. You can’t just take
a supplement and expect
good results if your diet is
compounding your problem –
a supplement or herbal formula
may provide symptomatic relief,
however, when combined with
dietary changes they can result
in a cure. Herbal tinctures are

incredibly powerful, and some of
the current superfood formulas
can achieve terrific results.

Q: One of your areas of
interest is anti-ageing. Since
the theme of this magazine
is on genetics, what is your
take on the modulation
of genetic expression
for healthy ageing via
therapeutic interventions?
RH: These are indeed exciting
times for genetic research, and
there is the possibility of finding
some cures for many disease
states using gene modulation –
nutraceutical interventions for
the promotion of healthy ageing
is a growing field, and I believe
could offer some significant
results in lifespan extension over
the next decade.

Q: With regards to weight
management, another
of your specialties; what
allowances do you make
for genetic differences and
the role of nutragenomics
in your choice of fat loss
interventions?
RH: Genetic make-up can
affect weight loss: it’s possible
to have genetic testing that will
guide treatment protocol, and I
try to keep up-to-date with the
latest research in this area so
I can provide clients with the
best possible nutraceutical aids
for fat metabolism and weight
management. I think that we still
need to take a holistic approach
to weight loss, and a good
history-taking session helps me
to design programmes that are
suited to each individual. I use

diagnostic tools like iridology and
body signs and symptoms to
assist in this too.

Q: What is your current
favourite supplement and
why?
RH: I have been a huge fan
of Sunwarrior Warrior Blend
plant-based protein for over a
year now. I love that it contains
the superfoods hemp, pea
and cranberry to help with
lean muscle gain and weight
management, and the addition
of medium chain triglycerides
helps with fat burning and
energy production. I like the
fact that this product will also
help to nourish both the nervous
and immune systems, while
delivering sports performance
results.

About the expert Rick Hay is a nutritional physiologist and an anti-ageing food and fitness nutritionist,and has many years’ clinical experience in nutrition,

naturopathy, botanical medicine and iridology. He specialises in obesity treatment, weight management, anti-ageing food and fitness, beauty from within and natural sports
medicine. He is the resident health and fitness expert for Ideal World TV, and is the author of Your Essential Anti-Ageing Food and Fitness Plan – an easy to follow, twelve week
food and fitness transformation guide that comes complete with recipes, workouts and food and fitness videos. Rick is also an award-winning nutritional formulator, and is the
nutritional advisor to Xynergy Health Products.
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Treating an elite cyclist
without supplements – Part 1
ELITE CYCLING HAS MANY pHYSIOLOGICAL AND pSYCHOLOGICAL CHALLENGES
ATTACHED TO IT. EIfIoN WEINzWEIg WOrKS ON AN OvErTrAINED
prOFESSIONAL rIDEr WITH GASTrOINTESTINAL CHALLENGES.

S

omething I was told when
I was racing was that there
are more bad days than
good. I believe the same
could be said for working
with athletes: at the Centre for
Integrated Sports Medicine (CISM),
we specialise in a multidisciplinary
approach to sports performance.
This article will be following the
trials and tribulations of CISM’s
nutritional and psychological teams
as we worked with a 24 year-old
professional cyclist from France. As
a team, we encountered countless
barriers, not least, the limitation
of supplementation support for
the cyclist due to most not being
recognised by the World Anti-Doping
Agency (WADA).
Our team was introduced to the
cyclist in early June 2013; his initial
complaints surrounded reduced
performance capacity and constant
diarrhoea during his races. He felt
that as a first year professional, he
struggled to cope with the step up
from the amateur ranks, and worried
about not receiving a contract
extension at the end of 2014. As an
amateur cyclist, he had led the Tour
of Brittany professional race for six
out of the eight days, in front of the
likes of 2013 Tour de France Green
Jersey winner, Marcel Kittel.

June-November 2013
n Nutrition
From discussions with team
managers and other practitioners
working in the professional cycling
industry, cyclists are renowned
for reducing calorie intake to lose
weight, and our cyclist was no
different.
His breakfast was normally at
8am, which consisted of a bowl of
muesli and yoghurt, or two slices of
buttered toast with Nutella spread,
20
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accompanied by a mug of coffee.
Lunch was between 1-2pm, and
consisted of a small bowl of rice and
vegetables, with a slice of chicken
and a fruit juice. A traditional
occurrence in France is the 4pm
‘Goute’: you sit with co-workers or
family and have cake, tea or wine.
The cyclists would indulge in a large
piece of cake or pain au almond with
a coffee. He would finish the day at
7:30pm with a dinner menu similar
to lunchtime, before having a light
supper, which included a banana
or a cake and a mug of herbal tea
before bed at 10:30pm.
On the bike, the cyclist would
regularly eat two or three sports
nutrition bars, or stop at a
boulangerie for a small baguette or
cake. He would also drink two or
three 500ml bottles of water during a
three to six hour training ride.

deteriorate dramatically after day
three. There was also the presence of
muscular pains during races, which
would persist for a number of days after
races. On further examination of the
diarrhoea, he presented with continual
stomach cramps and bloating,
potentially due to a gastrointestinal
virus contracted while racing in Tunisia.

n Testing

From June to September, the
cyclist was racing mainly five to
seven day stage races. His training
routine consisted of three to five
hour recovery rides, with a heart
rate between 130-150 bpm, some
interval training which consisted of
multiple 90sec maximal sprints on
a 4km mountain road, or 1hr motor
pace training at 55kph to maintain
the race speed reactions. Once the
season was over in early October, the
cyclist planned a one month holiday,
before returning to light training at
the end of November.

One of CISM’s base requirements is
that the athlete obtains a general blood
test. Markers include: immunology,
haematology, inflammation,
enzymology and basic endocrinology.
We also conducted a DNA Sport profile
to establish his genetic predispositions,
and a microbiology test.
From a genetic perspective, it was
reported that the cyclist should be
predisposed to quick recovery due to
favourable IL6 and TNFα SNps. In
reality, though, he was not recovering
as fast, and his haematology report
threw up some red flags.
From the routine blood tests, the
haematocrit was measured at 42 per
cent, whereas an elite cyclist would be
expected to have a haematocrit closer
to 50 per cent. His Crp was slightly
raised, possibly due to his potentially
heavy race programme at the time;
this could also indicate why he was
struggling to recover.
From an adrenal perspective, he
presented with elevated morning
cortisol. The most startling information
from the blood tests was the very
elevated level of Candida Albicans.

n Initial symptomology

n Assessment

Our cyclist presented with a number
of symptoms during our initial
screening. He experienced continual
diarrhoea during the races, he felt
fatigue most days, he had poor
recovery from training, and during
stage races, his performance would

At CISM, we order a psychological
assessment of each athlete at the
beginning of each intervention
programme. This routine procedure is
designed to motivate clients to accept
change and to take responsibility of
their own actions. The psychological

n Training programme
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“It has also been
suggested that
polyphenols from
apples can suppress
T-cell activation by
dampening the mRNA
expression of IL-1β,
TNF-α, IL-6 and IL-17 and
also increase levels
of bifidobacteria and
lactobacillus”.
report concluded that he had a
goal-orientated personality; he failed
to establish the need to become
a process-orientated personality.
Becoming a process-orientated
personality would allow an athlete
to focus on symptomology of body
feelings and their surroundings (1).
The psychologist also noted that there
were external factors driving certain
stressors: these included coach and
manager’s pressure, plus personal
pressures that he felt on a daily basis.

Functional thinking
A combination of psychological
stress and the long-term impact of
endurance training could decrease
secretory IgA levels, allowing for a
potential increase in pathogenic
organisms in the gut, thus prompting
the overgrowth of Candida (2).
Additionally, the combination of
antibiotics and NSAIDs during the
cyclist’s life could have inhibited the
interactions of the biofilms, which
might normally lessen the disruption
of antibiotics. The lack of biofilm
formation may result in further growth
www.fsnmag.com

of fungal strains such as Candida
(3,4). The cyclist’s low fibre diet
and high stress may additionally
have lowered bifidobacteria and
lactobacillus species, decreasing
the mucus lining and inhibiting the
adherence of pathogenic organisms.
The poor muscle recovery postexercise could also be linked to
the potential leakiness of the gut,
which could cause an imbalance
of the T-helper cells, resulting in
increased levels of inflammatory
cytokines (5). Disturbances in the
gut could also influence the cyclist’s
neurotransmitter balance; which, in
turn, affects gastrointestinal, immune
and behavioural function, including
feelings of depression.
The digestive disturbances could
also be putting pressure on the
cyclist’s detoxification pathways.
Furthermore, a poor dietary
glutathione intake and excessive
exercise, coupled with a diet low in
zinc and B-vitamins, could result in
poor methylation and glutathione
conjugation. The reduced conjugation
could increase oxidative stress and

the cyclist’s feelings of fatigue (6).
As a result of low dietary antioxidant
intake, increased mitochondrial DNA
damage could impact his fatigue
because of lowered ATP production.
With the cyclist’s excitement in
turning professional and a change
of coach, who focused solely on
high intensity training during the
winter, the potential of overtraining
was discussed. Overtraining
could decrease ascorbic acid and
glutathione capacity, resulting in a
reduction of ATP synthesis, further
mitochondrial dysfunction and
increased oxidative stress (7). Other
factors contributing to fatigue could
be the interaction between intense
exercise and stress hormones, where
ACTH sensitivity may decrease,
reducing cortisol production and
leading to feelings of fatigue.

First barrier – Informed
Sport
The initial challenge to us was
to adhere to the cyclist’s strict
anti-doping controls. When using
supplements with elite athletes, it’s
FSN MAY/JUNE 2014
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important to have a reliable source.
The Informed-Sport programme
has been instrumental in providing
us with a safe list. However, at the
time of the case, no products were
available to combat Candida. The
other issue was that this was a solely
UK-based list, and the French AntiDoping authority didn’t have a similar
system. Therefore, our intervention
programme had to be derived from
food sources only.

Nutritional interventions
Nutritional strategies focused firstly
on his blood glucose curve and
reducing the Candida Albicans,
while supporting his race and
training schedule. Starting with his
breakfast for days when he was
at home, we introduced a 150ml
green smoothie that contained
quantities of broccoli, celery, raw
cabbage and an apple, with four
tablespoons of probiotic yoghurt
and a tablespoon of cinnamon.
This recipe was constructed to
provide brassica vegetables, which
enables the expression of the liver
enzyme CYP1A2. Through the
Brassicaceae-containing hepatoprotective agents, glutathione
S-transferase, uridine diphosphate,
glucuronosyltransferases and
quinone reductase could be
induced to stimulate detoxification
pathways. It has also been suggested
that polyphenols from apples
can suppress T-cell activation by
dampening the mRNA expression
of IL-1β, TNF-α, IL-6 and IL-17 and
also increase levels of bifidobacteria
and lactobacillus (8). The 5g of
cinnamon can induce the antiinflammatory cytokine IL-10 and
suppress TNFα (9,10). Adding
flaxseed to the smoothie can help
reduce cortisol via suppressing IL1
and IL6 and increasing IL2 and CRH
(11). Following the smoothie, the
cyclist was introduced to a two or
three egg omelette with spinach and
100g of either quinoa or buckwheat,
cooked in olive oil and turmeric. The
turmeric was added, as it has been
shown to possess anti-inflammatory
properties. Additionally, cinnamon
and buckwheat can activate PPAR-γ
and increase insulin cell signalling
and mitochondrial function,
theoretically reducing fatigue (12).
Due to the nature of his training,
it was decided that he should eat
cereal bars that contained a high
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content of nuts and seeds, as well
as handfuls of almonds and walnuts.
Unfortunately we couldn’t modify
the foods while he was training as
much as we desired, due to the
team’s contractual agreement with a
sports nutrition company. However,
we did modify the drinks’ bottles: 5g
of branch chain amino acids were
added to each 500ml of water, plus
20mls of Beet-It Juice was added in
order to provide antioxidants
and nitric oxide to improve
vasodilation.
Within 30mins of finishing training,
the cyclist was given another
smoothie with five tablespoons
of yoghurt, plus a tablespoon of
cinnamon. The smoothie would also
consist of 20mls of CherryActive,
plums, an apple and a handful of
rocket. The cyclist would also have
prepared 100g of chicken or turkey
with a portion of hummus as a side
order to eat as soon as he came in
from training, in order to provide
protein to start the recovery process.
To further reduce oxidative stress
and inflammatory cytokines, green
peppers, oregano and thyme were
added to the diet to provide luteolin,
which should reduce IL-6 production
in the microglia. Luteolin can also
modulate levels of oxidative stress
and production of NFκβ and AP-1.
Green tea and soya products were
also added because the combination
can inhibit NFκβ p45 binding and
decrease the expression of TNFα,
IL-6 and IL-1β. Five to ten grams
per day of anti-fungal agents such
as oregano and rosemary were
introduced to the diet because a
number of in-vitro studies suggested
that the essential oils of these herbs
would reduce the adherence of
Candida Albicans to the gut wall
(13,14).
The inclusion of omega-3
fatty acids from oily fish such as
mackerel, salmon, sardines and
fresh tuna, plus nuts and seeds such
as walnuts, chia and flax seeds,
can rebalance the omega-3 ratio.
The sardines and eggs also contain
GLA, DHA and EPA, which can be
incorporated into the membrane
phospholipids fraction of human
mucosal epithelial cells, reducing
mucosal permeability defects caused
by circulating IL-6 and NFκβ (15).
Additionally, zinc from sesame and
pumpkin seeds has a cyto-protective
activity in the gastrointestinal tract

and helps to stabilise intestinal mast
cells, and increase the transportation
of zinc into cells by the ZIP1 gene,
allowing for inhibition of NFκβ.
Glutamine from dietary
sources such as salmon, eggs,
chicken and beef can support
optimal lymphocyte proliferation
and production of cytokines by
lymphocytes and macrophages.
Macrophage-mediated phagocytosis
is influenced by glutamine
availability and has a positive
effect on cytokine production,
neutrophil bacterial killing and
reducing immune hyperactivity.
Further immune regulation can be
achieved via the inclusion of vitamin
D from sardines, eggs and button
mushrooms. Vitamin D metabolising
enzymes and vitamin D receptors
are present in various immune cells
such as antigen-presenting-cells,
T-cells, B-cells and monocytes.
In addition to modulating innate
immune cells, vitamin D also
promotes a more tolerogenic
immunological status (16).
Working with the psychologist,
the intervention strategies evolved
around implementing strategies for
the cyclist to become more processorientated. This type of focus would
allow the athlete to achieve minor
victories daily, which should lead
to an outcome of success. The
interventions entailed focusing on
each individual aspect of the cyclist’s
life, training and nutritional regime
in order to achieve this success. We
devised a checklist that the cyclist
had to complete each day in order
for him to achieve each goal that
in turn would reduce anxiety and
provide satisfaction. FSN
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Enhanced Recovery with
CherryActive

GET OPTIMUM
REMINERALISATION

The all-new BCAA Amino Gro

BetterYou™
Magnesium Oil
Original Spray

Research conducted by Northumbria University has revealed
supplementation with CherryActive significantly improves muscle
recovery in cyclists. The study found that direct supplementation
with CherryActive in repeated days of cycling significantly
decreased the post-exercise responses that can contribute
towards muscle damage. The results from this study further
support that of other studies on marathon running and strength
exercise and further supports the use of CherryActive
in the acceleration of recovery. The CherryActive
range is already popular among elite athletes,
including pro-cyclists and triathletes, as well
as professional rugby and football teams.
For more information, visit www.
cherryactive.co.uk, or FSN readers
can claim a free CherryActive
sample pack by emailing
sampling@cherryactive.co.uk

The all-new BCAA Amino Gro from USN offers a fast-absorbing,
amino acid matrix delivery system. It also contains vitamin
B6, which has been shown to aid and support energy-yielding,
protein and glycogen metabolism. Glutamine, beta-alanine
and citrulline malate are all included,
offering great benefits to help you
achieve the results that you want!
Available in two delicious flavours;
Orange and Fruit Fusion. USN
Ambassador and 2013 UKBFF Super
Heavyweight Champion Dave
Titterton, said; “It increases my energy
and power for my training sessions”.
For more information about BCAA
Amino Gro, visit USN here:
usn.co.uk.
Product specification:
BCAA Amino-Gro
RRP: £ 35.99
300g (36 servings)
Flavours: Fruit Fusion and Orange

NuCell®IM

NuCell®IM overcomes
the impact of stress
on the immune system
during times of high
intensity and endurance
exercise.
The research* behind
NuCell®IM shows
that this specialised
combination of purified and balance nucleotides with vitamins,
and amino acids enables sports men and women to support
their immune and hormonal responses during times of heavy
demand. Order NuCell®IM 30 capsules packs from www.
nucleotidenutrition.com
* Research conducted at Bath University with trained male
subjects showed significant impact on IgA, Cortisol and Lactate
after Endurance & High Intensity Exercise. See article in this
issue and contact us for more details (info@nucleotidenutrition.
com).
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TOTUM Sport
provides ALL
78 electrolytes
needed for
remineralisation
and optimum
performance. TOTUM Sport is the only product which is
100% natural, and has an immediate, revitalising, therapeutic
effect. Scientific studies on athletes show TOTUM Sport
improves levels of sodium bicarbonate and glucose. This
means you can naturally help prevent hyponatremia, muscle
injury, cramps and enable the mobilisation of carbohydrate
energy reserves.Take one shot of TOTUM Sport before,
during and after intensive physical or mental exercise, to:
- Improve working capacity, stamina and concentration
levels.
- Gain all-round intracellular rehydration.
- Recover better and faster.
Find out more at www.totum-sport.com or email
gillian@quintonhealthy.com

BetterYou™ Magnesium Oil Original
Spray is an aid to efficiently replenishing
magnesium levels lost through sweat
and accelerated metabolism during
exertion. Massaged directly into the skin,
the magnesium is absorbed quickly and
efficiently, entering the bloodstream
where it can reach the body tissue
with minimal loss. Athletes can benefit
before, during and after training due to magnesium’s ability to
speed up the body’s natural recovery from fatigue and injury.
Magnesium is essential for optimal muscle contraction, skeletal
strength and helps sustain the high oxygen consumption
necessary for athletic performance. Available from Holland &
Barrett, health stores nationwide and www.betteryou.com

Neovite first milk powder;

Neovite first milk powder is taken from pasture-fed cows on
the day of calving. A cows’ first milk is highly prized among East
African runners. It’s a natural food, rich in immunoglobulins,
repair factors and immune modulators. Under training stresses
they give an immune boost and improve digestive efficiency.
Clinically proven by studies
published in the American Journal
of Physiology and British Journal
of Nutrition, the results are shown
by world 24hr cycling champion
Chris Hopkinson, junior time trial
champion Germain Burton, by
record-breaking runners Cecilia
Morrison, Mimi Anderson and
Sharon Gayter, and championship
winning squads in rugby and
football. Visit www.neovite.com
for more information.
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“Personalised
Sports Nutrition”
Online access - 54 hours
BANT CPD approved

9 day postgraduate module led by
Ian Craig, Editor, FSN
The functional approach to Sports Nutrition

Learn how to integrate the functional, body-systems
approach of nutritional therapy with classical sports
nutrition and gain the competitive edge for yourself and
your clients.
Course Topics Include:
• Bioenergetics of Sports
• Nutrient Timing for optimum performance
• Overtraining and stress
• Biochemical individuality & Genetics
of Nutrition & Training
• Functional and genetic testing
• Ergogenic Aids & Drugs in Sport
• Psycho-Neuro Immunology in Sport
• Herbs for the sports person
• Injury & Illness
Contact
T: 0118 979 8686
E: info@cnelm.co.uk
W: www.cnelm.co.uk

Course Fee
£405 (or £50 per day + 10%
discount for 3 or more days)

COACHES intErviEw Tom Oliver

T

om Oliver is a former
rugby player with the
Northampton Saints,
who found his calling in
fitness following an injury that
prevented him from playing
professionally. Tom’s experience,
while in rehabilitation for the
injury, spurred his interest in
health and fitness, and led
to the creation of Tom Oliver
Personal Training in 2005. In
2013, Tom started his own
nutritional supplement range,
the first product being a herring
caviar, omega-3 phospholipid
supplement.
We asked Tom a few questions
about his coaching philosophies
and nutritional practices:

Q: Tom, thanks for sharing
your thoughts with us. It
seems that you work with
quite a diverse range of
clients, including members
of Arabic royal families.
What types of clients do you
get most personal reward
from?

TO: We do work with a very
unique type of client; that said,
no two are the same. I get huge
gratification solving problems.
I enjoy helping clients solve socalled permanent/unexplained
injuries. Often they are simple
mechanical problems, which
with knowledge, experience and
practical application are very
simple to solve. That’s a great
feeling.
Similarly, I love working with
clients who want to really work!
I have a huge respect for clients
who come to us with a desire
to achieve goals, and there is
nothing more rewarding than
delivering what they want.

Q: You have a big team of
trainers that work for you.
What key principles do you
teach them to ensure that
they carry your values with
them when working with
your clients?

TO: It’s really essential that I
teach them very little. I look for
hugely knowlegable trainers who
have a track record in delivering
results. Importantly, a successful
trainer must be a ‘chameleon’
and have the ability to work with
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many different personalities with
a variety of approaches. Overall,
my role when recruiting a new
trainer is to feel comfortable that
they have sufficient experience,
but also a personality that will be
well-received by our clients, and
also a professional approach that
is unrivalled. Professionalism is
often overlooked in this sector,
and it’s something I take very
seriously. From punctuality,
personal presentation to
great correspondence and
communication; it’s a ‘musthave’ skillset in our company,
and one that is very much
appreciated by our clients.

Q: You are also a gym
designer – if I only have
a 25 square metre space
available, what are
the essential pieces of
equipment that you will put
in there?

TO: Another great question, and
one I am asked frequently, but
I couldn’t possibly answer the
question without knowing the
variables.
1) Who is the gym for? I.e. age,
ability…etc.
2) Background and personality
of the user?
3) Family members using the
space?
4) Injury/exercise history?...I
could go on!
What’s important here is to
know all of the above and more
about the users, and then, and
only then, one is in a position
to ‘tailor’ a gym accordingly. I
was recently asked the same
question for a super yacht
magazine. The key to the answer
is in the owner/user. We sit in the
initial stages with the architect,
designer and importantly the
owner, and this gives us exactly
the information we need. I
recently finished a gym for a
Polo team in Sussex. Needless
to say the requirements are
totally specific, and so too is
the procurement of relevant
equipment.

Q: One of your beliefs is that
individuals will gain more
success with a long-term
focus rather than a shortterm fix. What psychological

strategies do you use in your
practice to aid long-term
adherence to a programme?

TO: We encourage a habit!
Creating a habit, according
to scientists, takes 30 days,
and we are fortunate not to be
constrained by costs as our
clients are very successful,
so have a healthy
budget. With that,
we are able to
work with them,
often on a
full-time basis.
This certainly
helps, and the
consistant, and
ongoing support
we offer is the key
to success. We adopt
many individual
psychological strategies
dependent on the client’s
personality.

Q: You’ve started a nutrition
range with an oil product.
Out of all the possible
supplements that you
could have chosen, why an
omega-3?

TO: Phospholipids play such a
huge role in the human body,
and they are an area I have
spent much time exploring.
Our product is unique; it’s a
phospholipid, rich in DHA from
the caviar of herring, giving a
superior metabolic compliance.
It contains choline, which is great
for lipid metabolism. Above this,
we have no fishing operations, as
we utilise the herring roe from
fish just landed for Scandinavian
food purposes, so we are
extremely sustainable and
environmentally friendly. The
understanding of phospholipid
forms of omega-3 is growing
scientifically; it’s the future of
this sector and we want to be
part of that. We also want to be
part of a sustainable future, and
it’s important that we are playing
our part in protecting the planet.

Q: What factors do you
consider in a person’s diet
to maximally individualise
their approach and
therefore success?

TO: Again this is dependent
on the individual. I think one

has to learn about the client
before applying any strategy in
the short-term, simply in order
to work out what will and won’t
work from experience. I have
clients who eat exceptionally
well. I have others who struggle
to apply healthy choices an hour
in the day! We gauge every client
differently; however, if using the
example of an individual who
struggles to follow an eating
plan, we try to understand
that we have evolved into a
new generation of eating and
food availability. Foods, good
or bad, are readily available,
and it would be presumptious
to assume clients will never
eat any ‘rubbish’ once in a
while; much like an athlete
treating themselves after a big
competition. We look towards a
5/2 split where possible; while
not treating bad foods as a
reward, it’s the best way to set
clients in the right direction,
and it’s amazing how much
feedback we get saying how they
really didn’t enjoy their normal
indulgence on the weekend…
baby steps!
www.fsnmag.com
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Genes – protein
– performance
Dr Peter KoePPel providES US WiTH
A coMprEHENSivE viEW oF gENETic
rEplicATioN ANd ExprESSioN: HoW
doES cEll diFFErENTiATioN occUr;
HoW doES cEllUlAr rEcovErY occUr
AFTEr TrAiNiNg; ANd WHAT rolE do
NUclEoTidES HAvE iN THESE procESSES?

W

e take it for granted
that our body can
fulfil all the tasks
that we want it
to; from eating,
to communicating, to performing
extreme sport. All of these activities
need a huge variety of specialised
cells, which must be able to
communicate and work perfectly
together, at least most of the time.
We rarely appreciate what it means
for the body to adapt to the rapid
changes of the environment, as well
as increasing daily demands. Today,
we are able to travel from an arctic
to a tropical environment in less than
a day, and we expect our body to
adapt without problems. We really
do not realise how many cells need
to change their functions in order
to maintain the integrity of the body
under such exacting conditions.
Sport activities lead to even
greater changes in the body. High
intensity sport puts an enormous
demand on the body and leads to
big changes in the function of some
cells. Surprisingly, the body is able
to cope with all these demands,
despite the fact that all cells carry
the same genetic information. All the
cells of the body actually have the
same set of genes, but even so, the
function of the cells in the different
organs are so diverse. For example,
the actions of a liver cell are totally
different from a cell of the eye, or a
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brain cell, or indeed the stomach.
All the different types of cells
originate from one single, fertilised
cell. How is it possible that from one
single cell, such a variety of cells can
develop, even though they all have
the same set of genes? What are

Figure 1 –
Structure of
DNA and rNA
www.fsnmag.com
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of genes to be expressed within a
specific cell, it is in this way that the
functions of the cells in different
organs are differentiated and
controlled (3).
Genes and the function of their
protein products are regulated
within a highly complex cellular
system; each cell interacts with
hundreds of neighbouring cells, all
communicating closely with one
another and influencing each other’s
structure and function.

Genetic expression

Figure 2 – Transcription of DNA to RNA and translation to proteins

“During times
of heavy
exercise or
permanent
stress, the
body produces
stress
hormones,
which are able
to switch off
some genes
that produce
antibodies. This
consequently
leads to lower
antibody
titres and a
suppressed
immune
system.”
www.fsnmag.com

the steps in the development of an
embryo, which leads to a functional
body with all the different organs?
What kind of mechanism is behind
this process, leading to the variation
in the function of the cells?

DNA, the genetic
blueprint
You’ve probably heard that DNA
is the blueprint for lifelife; the plan
of the body. But how is it built up?
As shown in Figure 1, the DNA
molecule is a twisted, ladder-like
double helix built from blocks called
nucleotides. There are four types
of DNA nucleotides; Adenine (A),
Cytosine (C), Guanine (G) and
Thymine (T).
The single strand of DNA in
each cell is made of three billion
nucleotides, containing the
information to build the entire body.
The sequence of the four bases
determines the genetic code. If

the DNA is the factory, producing
everything that a cell requires to
function, what gives the instructions
for each bit? The answer is our
genes.
The DNA strand is subdivided
into segments called genes (1). A
gene is a distinct section of DNA that
determines something about who
you are. Genes vary in size; from just
a few thousand pairs of nucleotide
bases to over two million base
pairs. These three billion nucleotide
pairs in the DNA strand carry around
23 000 genes (2).
This still does not explain how
the cells of the various organs can
perform such different functions.
The answer lies in the understanding
that genes in a cell can be switched
on or off. During the development of
the embryo, some genes in certain
cells are definitively inactivated,
whereas others remain active. By
enabling only a certain number

When genes are expressed, a
series of steps are initiated within
the nucleus of the cell that leads
to the synthesis of new proteins.
These proteins may be enzymes
(catalysts for metabolic and other
cellular activity), structural proteins
(important for the physical integrity
of the cell) or receptors (proteins that
interact with, among other things,
hormones to induce changes in cell
activity). Regulation of the expression
of a particular gene is influenced
by many different factors (4), all of
which determine the health and
viability of the cell and its flexibility
in responding to challenges: these
include both internal (e.g. nutritional
and hormonal) (5) and external (e.g.
environmental and chemical) factors
(6).
As shown in Figure 2, the first
step in the whole process of protein
synthesis is the transcription of the
information from DNA to RNA. The
basic constituents of RNA are the
same nucleotides as in DNA, apart
from Thymine, which is replaced by
Uracil (see Figure 1). The nucleotide
sequence on a specific RNA is
an exact copy of the nucleotide
sequence on DNA.
External factors can trigger a
positive or negative regulation of
genes. A positive regulation leads to
a greater production of proteins, and
a negative regulation leads to lower
protein production. Typical examples
for humans are viral infections: some
viruses can activate an immune
response, whereas other viruses act
in an immunosuppressive way (7).

The function of
nucleotides
The primary purpose of nucleotides
FSN MAY/JUNE 2014
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is to store genetic information. The
speed of cell multiplication is largely
dependent on the speed in which
the genetic information is doubled.
A lack of nucleotides will lead to a
very slow cell multiplication. Dietary
nucleotides are therefore essential
for triggering the speed of cell
multiplication. This is very important,
for example, in wound healing or in
proliferation of muscle cells. But they
are also very important in the oxygen
supply in the body: as shown in
Table 1, tests with a product based
on purified nucleotides (Nucell®)
have shown that increased intakes
of dietary nucleotides leads to an
increased production of red blood
cells, and therefore to a greater
uptake and transport of oxygen in
the body.
As a consequence of increased
oxygen levels, glucose can be
more efficiently metabolised, more
energy can be produced, and the
build-up of lactate in the blood of
athletes supplemented with dietary
nucleotides is lower than that of nonsupplemented athletes.
Additionally, nucleotides are the
basic constituents of RNA, and
contribute through multiple steps
to protein generation in cells. Since
protein synthesis is partially the
result of nucleotides, and proteins
make up the structure and function
of cells, nucleotides are proven to
be important for maintaining cell
and tissue health. An inability to
generate new DNA and RNA,
due to a lack of readily available
nucleotides, can lead to tissue
damage and disease.
During times of heavy exercise or
permanent stress, the body produces
stress hormones (e.g. cortisol),
which are able to switch off some
genes that produce antibodies. This
consequently leads to lower antibody
titres and a suppressed immune
system (8,9,10). The athlete is not
likely to notice this happening during
training because during exercise
or stress, the body is protected by
the high cell metabolism and can
still function normally. Infections or
breakdown in physiological function
occur mostly as soon as the stress
or the exercise ends, which is when
the protection provided by the
high metabolism is over. In such
situations, it is of utmost importance
that the immune system recovers as
quickly as possible.
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Table 1 – Erythrocyte counts (RBC) and Haemoglobin (HGB) in athletes with or without
nucleotide supplementation.

Table 2 – Formation of immunoglobulin G after stimulation with LPS in
athletes with or without nucleotide supplementation.

The trial in Table 2 shows the
effect of nucleotide supplementation
on the formation of immunoglobulin
G after stimulation with LPS. LPS
(Lipopolysaccharide) is a cell wall
constituent of some bacteria, and
has a high immune-stimulating effect
(11).
This trial clearly shows that
the antibody production after
supplementation of nucleotides
was higher and faster. In the test
group, the increase of antibody
titre after two hours (+17.9) was
higher than in the control after
eight hours (+14.6). Therefore, the
reconstitution of the weak immune
system during and after exercise and
stress is significantly improved by
supplementing a specific nucleotide
product, where nucleotides are
presented in their pure form.
This is only one example of how
nucleotides can increase protein
production. Nutrition research
in the past concentrated mainly
on the effects and rectification of
nutrient deficiencies and consequent
impairment on health and
performance (12,13,14). But,
an increasing number of study
findings prove that particular
nutrients have the ability to interact
and modulate the expression of
genes (5,14).
Most athletes concentrate on the
intake of amino acid supplements
to obtain consistent maximum
performance levels. This is because
it is well-known that amino acids are
the basic building blocks of protein.
As mentioned, the first step of the
protein synthesis is the transcription

from the DNA to the RNA. A lack of
any of the five nucleotides required
will delay this step, and the protein
formation is blocked, even in the
presence of a surplus of amino acids
(16,17,18).
Taking into account the
explanation above, athletes should
seriously consider a combination
of supplements; namely a good
nucleotide supplement, along with
their regular protein and amino acid
intakes (19,20).
Sports nutritionists often take note
of developments in infant formulas.
It is ironic that one of the intrinsic
components of an infant formula,
purified nucleotides, remain largely
unconsidered by sports nutritionists
and athletes alike, and until recently
were a long forgotten class of
nutrient in the elite sports menu
plan. FSN
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feature METHYLATION

A focus on: Methylation
BECAUSE SMALL THINGS CAN MAKE A BIG DIFFERENCE. ELSPETH
STEWART EDUCATES US ABOUT THIS VITAL PROCESS.

A

methyl group is the
smallest hydrocarbon
molecule in the body,
consisting of three
hydrogen atoms, each joined by
a single bond to a central carbon
atom. It is otherwise known
as -CH3 and is sometimes
abbreviated to ‘Me’.
The term ‘methylation’
describes the process of adding
a methyl group to another
molecule. There are hundreds
of different methylation reactions
which take place, influencing
all manner of things: gene
expression, excretion of toxins
or activation of enzymes,
neurotransmitters and hormones.
Its diverse role explains why
an issue with methylation has
the potential to cause notable
disruption to an individual’s
health or performance potential.
We must be mindful also that two
people with methylation issues
may present quite differently;
depending upon environmental
factors, as well as their genetic
strengths and weaknesses.
Put simply; if there aren’t a
sufficient number of available
methyl groups available to ‘grab
hold of’ when a methylation
reaction is trying to take place,
then methylation will not occur
at an optimal rate. Methyl
groups can be supplied via the
diet – foods rich in B-vitamins,
especially folate (B9), include
strawberries, citrus and leafy
greens. Beets, rich in betaine,
are another good food source.
However, we depend primarily
upon a process known as the
homocysteine cycle to keep
methyl groups available.
The metabolic pathway
diagram illustrates how the
essential dietary amino acid
methionine is converted to
SAMe (S-Adenosyl Methionine).
SAMe is a methyl donor which,
as the name suggests, means
it can donate a methyl group to
whatever other process(es) might
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need it within the cell. Once the
methyl group has been given
away, SAMe converts down to
homocysteine.
Homocysteine either
completes the cycle back up to
methionine to start all over again,
or converts down to cystathione
and cysteine. As indicated in
this diagram, both of these
processes are dependent upon
the availability of nutritional
cofactors. A deficiency in B12
or folate may slow the ability to
go back around the cycle, and a
deficiency in B6 may hinder the
processing down to cysteine.

Deficiency
Deficiency in vitamin B12
or folate is one underlying
cause of methylation issues
(1); this blocks the recycling
of methionine and therefore
the availability of methyl
groups. It may be a result of
inadequate dietary supply due
to increased demand (2) or poor
digestive function (which is not
uncommon in athletes). In this
scenario, homocysteine starts to
build up, making homocysteine a
useful marker for testing whether
methylation might be an issue
for an individual. Homocysteine
is primarily associated with
cardiovascular health, so athletes
with raised levels, may not only
have a systemic methylation
issue, but also be at an
increased risk of cardiovascular
incidents, despite being
otherwise fit (think marathons
and heart attacks(3)).
As most plant-based foods
are lower in methionine, vegans
and vegetarians are at increased
risk of having low methionine
intake and raised homocysteine
(4). Additionally, regular use
of antacid medications or PPIs
(Proton Pump Inhibitors) may
disrupt protein digestion and also
inhibit the production of intrinsic
factor – a glycoprotein which is
essential for B12 absorption (5).

Genetics
An individual may also present
with methylation difficulties
as a result of inheriting a
genetic SNP (Single Nucleotide
Polymorphism). A small error in
DNA coding results in a single
amino acid substitution. When
the protein is transcribed into the
MTHFR enzyme, the substitution
causes the enzyme to become
misshapen, impacting efficacy.
MTHFR plays a key role in the
recycling of folate (see left side
of diagram). If compromised,
this creates a ‘functional’ folate
deficiency – the person may
have sufficient (or even excess)
folic acid, but be unable to
convert into the ‘active’ or
‘methylated’ folate, which the
body requires (6).
This error has been identified
to occur at two different
locations on DNA used to code
the MTHFR enzyme – C677T
(more common) or A1298C. An
individual may inherit an SNP
from one or both parents, in one
or both locations.
A ‘carrier’ is someone with
only one SNP present. They
usually don’t experience
significant health issues – for
this person, it is estimated that
folate recycling occurs at around
60 per cent of optimal rate. A
diet which includes folate-rich
leafy greens and a multivitamin
to ensure adequate folate supply
is generally sufficient to bridge
this gap.
A person presenting with
‘MTHFR deficiency’ will either
be homozygous with C677T
(inheriting the SNP from both
parents) or heterozygous,
inheriting one C677T and one
A1298C SNP. Homozygous
A1298C is not associated with an
increase in health risk (7).
An individual with MTHFR
deficiency will benefit from using
supplements which supply active
folate in the form of 5-MTHF

(5-Methyl-Tetrahydrofolate),
rather than folic acid which is
used in most supplements.

Putting it into practice
The impact that exercise has on
homocysteine levels is equivocal
(8,9). One study found that high
intensity exercise does increase
plasma homocysteine in those
who have inadequate folate
status (10), demonstrating the
protective role that adequate
folate supply could have for the
athlete. Feeding the body with a
diet rich in B-vitamins, genetic
testing, and supplementing as
appropriate may be beneficial to
maintain methylation capacity.
Significantly, methylation is
required to make many of the
biochemical molecules that
support exercise and recovery,
such as creatine (11), carnitine
(12), coenzyme Q10 (13),
phosphatidylcholine and the
sleep/antioxidant hormone,
melatonin. As methylation is key
to cell regeneration and synthesis
(muscle growth and repair),
supporting the homocysteine
cycle is highly relevant for
optimising exercise adaptation
(14).
• References available on request
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Grow your knowledg

31 May 2014, Cavendish Conference Centre, London

Following last year’s sold out and successful event, Sports Nutrition
Live! returns for 2014.
Inviting 185 sports professionals to meet, learn and do business,
Sports Nutrition Live! is a unique and personal day’s education
dedicated to growing your knowledge of sports nutrition.
An evolved, cutting-edge educational event for sports nutritionists, personal trainers and
any professional interested in sports nutrition. Inviting only the best internationally-renowned
speakers on each featured topic; the Sports Nutrition Live! event differs from other seminars
by giving you a full day of education that’s unique and personal to you.
What’s more, all of our events are CPD accredited.

www.sportsnutritionlive.com

e of sports nutrition

Places
are
limited

The Speakers
• Ian Craig

Editor of Functional Sports
Nutrition and Total Sports Nutrition
magazines, Ian is an exercise
physiologist, nutritional therapist,
NLP practitioner and an endurance
coach. Ian specialises in sport from
an integrative health perspective
and in his Johannesburg clinic, merges the fields of
sports nutrition and nutritional therapy in an applied way
so that both health and performance are considered.

• Umahro Cadogan
Adjunct professor at the University
of the Western States, Umahro has
lectured extensively for more than a
decade within the Functional Medicine
world on the intricate role that
nutrition, biochemistry and genomics
plays in creating 21st century
healthcare. He runs a busy practise in Copenhagen and
lectures internationally to both health care professionals
and patient groups.

• Cain Leathem
A senior associate of the Royal
Society of Medicine, and as an
exercise and nutrition consultant,
Cain has extensively studied
biomechanics, exercise principles
and nutrition, phlebotomy, NLP
and other related disciplines. He is
the author and course provider for his award winning
Personal Trainer and Nutrition Qualifications, as
well as owner and director of GB Fitness, where his
clients range from complete beginners to international
athletes in elite competition.
• Pete Williams
An exercise and medical scientist,
utilising a Functional Medicine
approach in treating disorders of
lifestyle, Pete Williams M.Med.Sci
CSCS has a particular interest in
the negative long-term effects of
stress on the body and how that
impacts on optimal health with business executives,
the general public and athletic groups.

Places start from £99, including free products worth over £160. Places are limited and
last year’s event sold out with months to go.
Supported by

Book online: www.sportsnutritionlive.com
Telephone: 01279 810080
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new
Kinetica turns up the heat
with Thermo Whey
“Carrying excess body weight
in the form of fat is a proven
disadvantage that can seriously
affect performance”, says
Kinetica’s in-house clinical
nutritionist, Matt Lovell.
A great-tasting, diet-supporting
supplement to help achieve
overall weight management
goals, Thermo Whey contains
a scientifically engineered
combination of advanced high
proteins, low GI grounds oats, and
beneficial fats and fibre: all geared
to help improve lean muscle
maintenance and definition.
Thermo Whey contains
Biotein™ Thermo, a unique
blend of predominantly whey
protein isolate and whey protein
concentrate, coupled with the
digestive enzyme Aminogen®,
and essential amino acids. Thermo

Whey also includes low GI ground
oats, plus over 750mg of Tonalin®
Conjugated Linoleic Acid (CLA). It
is high in fibre, low in sugar and
includes additional lean actives:
Fibrulose®, L-carnitine, L-tartrate
and green tea extract.
“Thermo Whey’s smart use of
high quality proteins and fibre
provides a satiety effect, which
can help curb hunger pangs. The
higher satiation value of proteins
is closely linked to diet-induced
thermogenesis. The rise in
internal temperature of the body
in response to the ingestion of
protein is 50-100 per cent higher
than that of carbohydrates”, says
Matt Lovell.
Free of artificial flavours and
colours, Thermo Whey is safe
and batch tested within WADA
guidelines.

Healthspan Elite™ is
Informed-sport tested
Recent research carried out by
HFL Sport Science found that
as many as one in ten wellknown European supplement
brands may contain low levels
of contaminants that are
prohibited by the WADA (World
Anti-Doping Agency) and other
sporting bodies. Due to the everincreasing demand for batch
tested supplements and growing
list of substances banned by
the WADA, Healthspan (the
UK’s largest direct to consumer
vitamin brand) has launched
the first comprehensive range of
competition safe and InformedSport accredited vitamins and
supplements for professional
and aspiring athletes, called
Healthspan Elite™.
As a result of the advancements
in drugs testing technology,
inadvertent doping is a major
concern for professional and
aspiring athletes. In 2012, 29
athletes in the UK were banned
due to a violation of doping tests,
and it is often supplements which
are cited as the cause.
Healthspan Elite™ is proud to
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be part of the HFL
Sport Science
Informed-Sport batch
testing programme. InformedSport is an independent and
internationally recognised
quality assurance programme
that ensures that every product
produced for Healthspan Elite™
has been tested for a wide range
of substances prohibited by sport
prior to its release for sale.
Healthspan Elite™ continues
the Healthspan philosophy of
manufacturing the highest quality
supplements in governmentapproved facilities, using the
finest ingredients available.
Adding the Informed-Sport
accreditation to their existing
stringent quality control
procedures further reinforces
their commitment to high
standards, and gives customers
peace of mind that Healthspan
Elite™ products are safe to use.
Furthermore, every product is
supported by the HFL certificate
of analysis and comes in
individually sealed, tamper
evident blister packaging.

MoTus, a break-through
natural supplement
for joint care
Maintaining strong bones
and healthy joints into later
life can improve the quality
of life by maintaining mobility
and flexibility and protecting
independent living. For a number
of years, supplementing with
various nutrients has emerged
as an effective way of ensuring
healthy mobility and flexibility.
However, now a new, patented
nutrient called Undenatured Type
II Collagen (UC-II®) has burst
onto the scene, proven to be a
more effective choice than other
supplements.
UC-II® has been proven to
be more than twice as effective
as other ingredients in relieving
knee pain, resulting in a
gradual decrease in severity of
symptoms. One trial found that
UC-II® significantly decreased
pain during certain daily
activities, including walking on
a flat surface, performing heavy
domestic duties, walking up and
down stairs, and while resting
in bed. A 2013 study in healthy
volunteers resulted in improved
knee extension post-exercise,
and allowed those taking part

to exercise for
longer before
experiencing
discomfort.
Research has also
shown that UC-II® is safe for
human consumption over a long
period of use.
The patented formulation
of the UC-II® in Motus is
undenatured type II collagen,
derived from chicken sternum
cartilage and is created using
low temperature, non-enzymatic
manufacturing processes. Other
forms of chicken type II collagen
sold as a dietary supplement or
food and beverage ingredients
may be denatured or hydrolysed,
where the molecular structure is
altered and as a result degrades
when digested. UC-II® is
therefore more bioavailable than
normal collagen supplements.
If you would like to try MOTUS,
we have 25 trial packs available.
Simply contact marketing@
forumgroup.co.uk with your
request. All requests will receive
technical information about the
brand and its key ingredient –
UC-II®.

Powerbar continues
partnership with T2Coaching
T2Coaching recently announced
that they will be extending their
partnership with leading sports
nutrition brand PowerBar in
2014, building on the incredibly
successful 2013 season, where
T2 athletes fuelled by PowerBar
had multiple Kona qualifications,
a number of 70.3 podiums and
made junior ITU debuts.
Tom Bennett, head coach
at T2Coaching said; “We’re
delighted to continue working
with PowerBar, a nutritional
partner which is both innovative,
developing new products based
on the latest research, and has a
wide range of products covering

pre-race, race day and recovery.
This is vital to our athletes;
PowerBar is unparalleled in this
area.”
Jon Heasman, sponsorship
manager at PowerBar UK &
Eire added; “We look forward
to continuing to support
T2Coaching and their athletes;
T2 are a high performance squad
of pros/elite and AG athletes
racing at the front of the field.
We are delighted to be fuelling
their performances in 2014;
we are especially pleased to
contribute to supporting future
talent through their elite junior
programme.”
www.fsnmag.com
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Functional Sports Nutrition Academy Course 28-31 May 2014
Functional Sports Nutrition magazine is delighted to launch the UK’s first academy course
focused solely on functional sports nutrition. We have 40 exclusive places available for the
four-day course, culminating with a free place at Sports Nutrition Live! 2014.
Why join the academy?
• Hosted by leading sports nutritionist and editor of Functional Sports Nutrition magazine, Ian
Craig, with special guest speakers Umahro Cadogan and Pete Williams.
• The UK’s only course dedicated to the ‘functional model’
• Free place at Sports Nutrition Live! Included
• Free products worth over £160

About the host, Ian Craig
Editor of leading sports nutrition magazines, Functional Sports Nutrition
and Total Sports Nutrition, Ian Craig MSc, CSCS, INLPTA is an exercise
physiologist, nutritional therapist, NLP practitioner and an endurance coach.
He was a competitive middle-distance runner for 20 years and is now a more
leisurely cyclist and triathlete. Ian specialises in sport from an integrative health perspective
and in his Cape Town and UK clinics, merges the ﬁelds of sports nutrition and nutritional
therapy in an applied way so that both health and performance are considered. In addition
to editing this magazine, Ian also lectures and writes extensively in the UK and South Africa
on the concept of ‘Functional Sports Nutrition’. Additionally, he is the module leader of the
Centre for Nutrition Education’s ‘Competitive Athlete’ postgraduate course and is a lecturer
at Stellenbosch University’s Sports Performance Institute.

Places start from £699, including a free place at Sports Nutrition Live! worth £99 and
free products worth over £160. Telephone 01279 810080 or log on to
www.fsnacademy.co.uk to book your place. There are only 40 places available and they
are sold on a first-come-first-served basis.

www.fsnacademy.co.uk
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new
Bodyfire
recruits
two new
industry
experts
BodyFire, the fitness and
nutrition platform providing
Informed-Sport and Informed
Choice-approved natural
supplements, nutritional
products and fitness training
programmes, has recruited
two new industry experts
to join its team, led by
professional rugby player
James Haskell.
The new BodyFire
crew members are Shane
Rutherford and David
Arnot; both will be working
to create bespoke training
and nutritional plans and
fitness packages for the
company. They will also
run the BodyFire training
sessions. Both Shane and
David have worked with
James in the past, are best in
their fields and were chosen
by BodyFire due to their
dedication, work ethic and
skillset.
“Shane and David
epitomise the BodyFire core
beliefs; training and nutrition
should be simple, fun and
accessible to all. Together
we will be combining our
knowledge and experience
to offer the best advice to
customers,” says James
Haskell, founder of BodyFire.
The BodyFire team is
also pleased to announce
that Tagaloa, the organic
coconut oil and one of the
most versatile oils on the
market, can now carry
the highly prestigious Fair
Choice symbol. The Fair
Choice symbol signifies the
collective of single origin
farms, all located on the west
coast of Sri Lanka that have
been certified as being Fair
Choice.
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High quality Moringa – the sports
supplement out of the block
Whether you’re looking for a
sports supplement to increase
endurance and improve
performance, or just want an
energy boost to refuel and reenergise after exercise, look no
further than Moringa leaf powder
from Ankh Rah.
Unlike stimulants such as
coffee and sugar, which give
you a short-term boost before a
crash, Moringa leaf powder keeps
you energised for longer. It’s a cut
above other sports supplements
thanks to its antioxidant
properties; plus it’s packed full

of more than 90 nutrients. And
it’s good for the mind as well
as the body: the iron and zinc
helps keep the mind sharp and
reactions quick.
It’s safe and legal too: Ankh
Rah Moringa leaf powder has
been tested according to the
World Anti Doping Agency
(WADA) testing standards (ISO
17025). Moringa’s properties
are recognised by sportsmen
and women the world over: top
champions from the track, field
and ring use it as part of their
training and nutrition regime.

Safe and delicious in drinks
and smoothies, high quality
Moringa is available from Ankh
Rah as a tablet, seeds, powder
and oil: the only safe and legal
sports supplement you could
ever need. But don’t just take
our word for it – Natural Lifestyle
magazine recognised the unique
benefits of Moringa and awarded
us their prestigious Best New
Product Award 2013.

Abs are made in the kitchen
Eating raw has received lots of
attention lately, but what does it
actually mean and
what are the benefits? Raw
means consuming good food in
its most natural state, without
cooking or processing it. When
vitamins and phytonutrients
are cooked to 54°C, they are
left with fewer nutrients and
less than 100 per cent of their
nutritional goodness to provide
the body with. Eating raw is
simple and ensures you are
fuelling your body with nutrients
to the fullest.

Most experts would agree
that ‘abs are made in the
kitchen’. Yet, a lot of us
struggle to make good food
choices due to lack of time or
knowledge about nutrition. If
you think that great-tasting and
wholesome food cannot be
synonymous with convenience,
take a look at Purition – the
100 per cent natural, raw,
sugar-free wholefood shakes
brand.
An effective exercise routine
goes hand-in-hand with
the right nutrition; therefore

the experts at Purition have
developed BodyPro – a 100 per
cent natural high protein, high
fibre super-shake specifically
designed to repair, refuel and
recover the muscles’ cells after
intense exercise. Enriched with
natural fibre, it helps detoxify
and speed up the metabolism,
keeping your digestive system
in check and bringing you a
step closer to that toned core.
Enjoy pre- and/or post-exercise
and reap the benefits of raw,
wholesome nutrition for body
and mind.

CurraNZ New Zealand blackcurrant powder
CurraNZ, the new no 1
superfood, is an outstanding
natural supplement with
compelling health and sports
benefits. Anthocyanins, the
concentrated active ingredient
in CurraNZ, are compounds
naturally found in berries, which
provide a raft of scientificallyproven benefits. NZ-grown
blackcurrants have been
identified as the ‘king of berries’
due to their extremely high
35 per cent anthocyanin and
nutrient content.
CurraNZ has no added fillers,
chemicals, preservatives or

sugar, and is manufactured to
strict GMP (Good Manufacturing
Practice) standards. Each batch
of CurraNZ is submitted to
HFL Sports Science, one of the
world’s premier independent
drug surveillance laboratories, for
banned substance testing, to give
athletes full assurances around
the product’s safety and drug-free
status.
There are no other
ingredients in CurraNZ
– just freeze-dried NZ
blackcurrant powder
concentrate in all
its glory.

CurraNZ dosage: for sport
performance and recovery, take
one capsule two hours before
training. For intense sessions,
take before and after. For mental
acuity and concentration, take
three capsules.
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