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The functionality of
energy – Ian Craig

UNCTIONAL SPORTS NUTRITION is a bit different from regular sports nutrition
– the word ‘functional’ gives the clue that we are looking at the health of the
body from a systemic view point, making it ready to buffer the rigours of sport,
competitive and otherwise. This issue of FSN, after almost six years of existence,
is therefore a showcase for functional or systemic health in sports. I’ve put
together a select group of practitioners and specialists, each presenting a particular aspect
of systemic thinking.
For example, nutritional therapist Elspeth Stewart does a pretty good job of dissecting the
isolated alkaline-acid dietary theory within the consideration of individual health; Functional
Medicine practitioner Pete Williams talks about the challenged immune system in heavy
exercisers, with inflammation as a central theme; Jack Galloway shares a pertinent case
study that defies conventional wisdom around body composition and dietary restriction; and
I view the functionality of energy – in and out of the mitochondria.
I also interview Dr Hannah Prichard from Cambridge Commodities and and ask her
about quality control in supplementation; James Barton from HTC Health, who talks about
the modern trend of vegan sports nutrition products; and hockey coach Danny Kerry. Our
elite athlete is Amy Kilpin, an age group triathlete, who rose from a sedentary foundation to
top of her class in three short years.
In sport, the rugby world cup has been stealing my time of late – I commiserate with
England for their lack of progression and hope that we can all get behind the other home
nations that have progressed with spirit. Enjoy this issue.
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News and research update

Nucleotides – emerging
tools for effective clinical
practice
Friday 6th November 12.30-5.00pm,
Holiday Inn Kensington Forum, London

Nucleotides are an essential part of
the foundation of good health, and
provide the key to many biological
processes. Despite this, nucleotide
nutrition is still an emerging
science, so the aim of this seminar
is to share the understanding
of the conditional essentiality of
nucleotides (pyrimidines and
purines) through the in-depth
knowledge and experience of key
researchers and practitioners in
this field. Nucleotide deficiencies
have a major impact on chronic
disease; this seminar will expose
this and provide you with solutions
and the essential tools to overcome
deficiencies and support the health
of your patient.
There will be plenty of time
allocated for discussions.
All speakers have long-term
personal experience of nucleotide
supplementation.
Seminar programme:

n Clinical research

Dr Peter Koeppel – Immunologist/
Biochemist and nucleotide pioneer
n Scientific interpretation and

diagnosis tools

Jonathan Cohen – Nutritional
therapist and ex BANT director
n Patient Case study review

Gunver Juul – Danish health
practitioner, founder of the Biomedicine education programme.
With over four years of experience
using nucleotide supplements with
her patients, Gunver will share
her experience with Nucleotide
Nutrition’s products including:
• The type of patients, who
benefit the most from nucleotide
supplementation.
• Holistic programs built up around
each of our Nutri-tide® products.
• Diagnosis tools to help.
• To book your place contact Rachel
Hoyle, MD and founder of Nucleotide
Nutrition Ltd. Tel: 01299 405 485 or
email info@nucleotidenutrition.com

More nutrition brands join
European sports nutrition
trade association
The European Specialist Sports
Nutrition Alliance (ESSNA) has
announced another expansion
in its membership as Essentia
Metabolic Proteins (EMP), Calleva
and Cornelius join Europe’s voice
for the sports nutrition industry.
Top ingredients’ developers and
producers EMP, nutritional product
development and co-manufacture
specialists Calleva and leading
European manufacturer and
distributor of specialty ingredients
Cornelius become the latest
companies to commit themselves
to ESSNA’s core values of the
highest safety standards and
upholding EU regulations on the
content and labelling of sports
nutrition products.
4
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Dr Adam Carey, Chair of
ESSNA, said: “ESSNA is delighted
to publicly welcome these three
hugely respected companies to its
membership. The sports nutrition
market is continuing to rapidly
grow and ESSNA’s continued
growth reflects this, as well as
ESSNA’s growing reputation for
protecting our members’ interests
and presenting them to important
policy-makers. It is crucial that
organisations in our sector continue
to work together to be able to share
views and experiences, focus on
providing the best possible service
for our customers and raise the
industry’s concerns with regulators
and lawmakers as one united
front.”

Brits are not educated in
exercise and nutrition
New research conducted by
leading sports nutrition brand
Muscle Milk Protein® reveals that,
despite the increasing interest in
celebrity exercise regimes and
greater access to health and
nutritional information than ever
before, Brits are still uninformed
about basic principles that can help
optimise their fitness performance
and results.
Research into the training
habits and nutritional awareness
of 2,000 UK men and women
aged between 18 and 40
highlights the fact that fitness
fans are increasingly taking to
social media to share their photos
and updates. Yet the research
revealed that despite being
engaged in exercise and nutrition,
a lack of understanding of the
benefits of the basics, such as
protein supplementation and the
optimum time to exercise, may be

hampering Brits’ workouts.
• When it comes to protein
supplementation, women may be
more clued up than men, with 23
per cent of men versus 17 per cent
of women believing that consuming
protein supplements could make
them gain weight.
• More women than men believe
protein shakes increase muscle
strength (33 per cent women
versus 23 per cent men).
• However, more than a third of
women (34 per cent) said they
don’t know when the best time to
consume a protein shake is.

Samworth brothers
acquires SCI-MX Nutrition
Samworth Brothers has
acquired SCI-MX Nutrition,
owners of SCI-MX, the number
two sports nutrition brand in
the UK and the fastest growing
sports nutrition brand in the
grocery sector. The SCI-MX
brand includes a wide range
of powder, capsule and
convenience sports nutrition
products, with SCI-MX Pro 2GO
Flapjack being the UK’s number
one sports nutrition protein bar
and SCI-MX Ultra Whey Protein
the UK’s number one whey
protein shake.
Samworth Brothers Group
Chief Executive Lindsey Pownall
said: “This is an exciting
development for Samworth
Brothers, leading us into a new
and high growth sector. SCI-MX
will be supported by the group’s
strong retailer relationships

and our proven ability to
grow brands. It also builds on
Samworth Brothers’ existing
involvement in the sports and
healthy living area with our malt
loaf brand Soreen, our group
sponsorship of the Olympic and
World Champion triathletes,
Alistair and Jonny Brownlee,
and the Samworth Brothers
Charity Challenge platform.”
SCI-MX Managing Director
Trayl Wallace said: “Our vision
at SCI-MX is to become a
household name for healthy,
high protein, convenient
snacking. The sports nutrition
market has evolved significantly
in recent years, moving from
the niche end of exercise, to
becoming synonymous with a
healthy lifestyle, thus presenting
a huge value gap for future
growth.”
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From the journals...

News and research update

Strava Insights reveals London as
most active city
Strava, the social network for athletes, has
launched Strava Insights, an immersive website
that highlights interesting running and cycling
data from 12 key cities around the world.
London is one of the cities to be included
on the platform and the data reveals that over
10 million run and cycle activities have been
logged in London over the last 12 months –
the most active city for cycling in the world
on Strava. Insights also explores the habits
of run and cycle commuters around the
world and reveals that 9,896 run and cycle
commutes in London are uploaded to Strava
every single day.
• London’s cyclists and runners have logged
over 10 million activities over the last 12
months.

• 46 per cent of all London cycle activities
happen within the commute windows of
7am-9am and 5pm-7pm.
• The average London cycle commute is
15km, the average London run commute is
7.2km.
• 9,896 cycle and run London commutes are
uploaded to Strava every single working day.

Direct Food Ingredients opens in
the States
Direct Food Ingredients is consolidating its
longstanding status as the market leader in
ingredients distribution by opening an office
in the USA. The food, nutritional and sports
ingredients distributor chose Los Angeles for
its dedicated office and warehouse facility,
which will support Direct Food Ingredients
international expansion plans.
Headed up by Abe Cortez, Vice President
of the US office, the new base will focus

on the sports nutrition and nutraceutical
sectors – two areas that the family owned
business has already conquered from
its head office in the UK. Direct Food
Ingredients has built a strong position
and reputation in the UK market and the
expansion marks the company’s continuing
success having recently announced a
turnover of over £6 million in the first six
months of trading this year.

Multipower sign title sponsorship
of Men’s Fitness Fit Brit challenge
Leading European sports
nutrition company Multipower
has announced a partnership
with Dennis Publishing to
become the title sponsor of
Fit Brit 2015, Men’s Fitness
challenge to find the fittest
athletes in the UK in Fitness
First gyms.
The challenge, which saw
over 4,000 entrants in 2014, is a test of
strength, agility and endurance over a series
of nine gruelling exercises. Entry, at all
Fitness First gyms nationwide, runs between
August and October with the final taking
place on the Saturday 28th November.
Due to high demand, FitBrit 2015 will see
the introduction of two new categories, the
6
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Team and Masters (over
40), sitting alongside the
established Elite and Amateur
categories.
Men’s Fitness editor, Joe
Barnes comments: “We are
looking forward to seeing the
FitBrit Challenge continue
to grow in its eighth year
as the UK’s most popular
gym based fitness event. In 2015, with
the introduction of more categories and a
tougher circuit, we hope that more people
will rise to the challenge. We’re delighted
to be working with Multipower, Europe’s
number one sports nutrition company with
their 35 years plus experience of developing
nutrition for athletes.”

• Lemon verbena assists with
athletic recovery

Introduction: In this era of researching food
extracts for their antioxidant benefits and
support for athletic function and performance,
an extract from the leaves of the lemon verbena
plant (Aloysia triphylla) was examined to see
if it could benefit athletes with mental and
physical recovery from exercise.
Methods: 26 individuals participated in the
double-blind study, with 14 of them consuming
1.2g per day of lemon verbena extract, while
the remaining 12 were given a placebo. All
participants followed the same aerobic routine
and diet. Researchers quizzed volunteers daily
about their ‘feelings of recovery following a
night of sleep’, and each week participants
were asked to take a Profile of Mood States
test.
Results: The lemon verbena participants
reported a 44 per cent improvement in
quality of sleep over the course of the study,
in addition to experiencing reduced levels of
perceived fatigue and anxiety, compared to
the placebo group. Additionally, significantly
reduced levels of markers of oxidative stress
were found in the blood samples of the lemon
verbena consumers.
Conclusion: By improving sleep patterns and
reducing anxiety and fatigue, lemon verbena
extract also enhances the mental recovery that
is essential for sporting success.
• Martinez-Rodriguez A et al (2015). Biochemical and
psychological changes in university students performing
aerobic exercise and consuming lemon verbena extract.
Current Topics in Nutraceutical Research. Ahead of print.

• Collagen peptide
supplementation, in combination
with exercise, benefits body
composition and muscle strength
in elderly sarcopenic men

Introduction: The objective of this study was
to assess the influence of post-exercise protein
supplementation with collagen peptides versus
placebo on muscle mass and muscle function
following resistance training in elderly subjects
with sarcopenia.
Methods: 55 male subjects (average age
72) with sarcopenia participated in the
randomised double-blind placebo-controlled
study. All participants underwent a three times
per week 12-week guided resistance training
programme, and received 15 grams per day of
either collagen peptides or silica (as a placebo
(placebo).
Results: After the 12-week training
programme, all subjects showed significantly
higher levels of fat free mass, bone mass,
isokinetic quadriceps strength and sensory
motor control and significantly lower levels of
fat mass. This training effect was significantly
more pronounced in subjects receiving collagen
peptides (P<0.05).
Conclusions: The authors concluded that
when compared with placebo, collagen peptide
supplementation in combination with resistance
training further improved body composition.
• Zdzieblik D (2015). Collagen peptide supplementation
in combination with resistance training improves body
composition and increases muscle strength in elderly
sarcopenic men: a randomised controlled trial. Br J Nutr.
114(8):1237-1245.

www.fsnmag.com
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The functionality
of energy
RAThER ThAN ThINkING
OF ENERGy IN TERMS
OF MACRONuTRIENT
CONTRIBuTIONS, LET’S
uNDERSTAND MORE ABOuT
hOW IT IS MADE. Ian CraIg
uNEARThS ThREE IMPORTANT
AREAS OF FuNCTIONAL
ENERGy PROVISION.

E

nergy is the cornerstone
of every good athlete’s
armoury: to have vibrant
energy means the ability
to cope with tough
training sessions and to race with
passion; to be without high levels
of energy is akin to a career of
missed opportunities and unfulfilled
goals. In the perception of many
sports people, energy has become
synonymous with carbohydrate and
fat consumption plus biochemical
transformation, but macronutrients
only convey a small part of the
energy story. Production of the
chemical form of energy, adenosine
tri-phospate (ATP), is a very intricate,
whole-body process with many parts
to it.
Energy production is influenced
by our digestion, detoxification,
immune system, our hormones and
nerves, the active tissues themselves
and also, as demonstrated by our
sports psychologist colleagues; our
mind and spirit. Genetics also play
a massive role in all things physical
and recent discoveries have revealed
why some athletes simply have an
energetic advantage before their toe
touches the line.
Only focussing on our fuel needs
(e.g. carbohydrates) is akin to
simply putting petrol in your car.
In order for it to run fluidly and
efficiently, you need to check that

8
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it has enough fresh oil, that the
gaskets are sealing properly and
that your spark plugs are igniting
vibrantly. These maintenance steps
are done according to the make
and model (our genes) of the car.
This makes your dietary needs a bit
more complex than simply ensuring
adequate fuel, but the effort will be
worthwhile when your performances
take on a new dimension.
Let’s get into more detail with
regards to the body systems that
influence our energy supplies:

Circulation – the
transport of energy
Early exercise physiology research
established that with appropriate
exercise training, some individuals
could greatly enhance the capacity
of their heart and cardiovascular
system. For example, whereas the
size of a normal man’s heart has
been observed to be around 700 to
800ml, some endurance athletes
have been shown to double this
volume (1), corresponding with a
huge upward shift in cardiac output
of the heart. This, in turn, would
mean more oxygen getting to our
active tissues and the potential of
more aerobically-produced ATP.
We now understand that
some athletes can achieve these
cardiovascular adaptations more
easily than others. Certain genes

have been identified that are
associated with vascular growth
and control, inferring potential
endurance advantages. For
example; the Angiotensin Converting
Enzyme (ACE) gene, known for
its involvement in blood pressure
control, has been shown to be highly
related to success in endurance
or power sports depending on
the genotype that an individual
possesses (2). Additionally, Vascular
Endothelial Growth Factor (VEGF),
involved in the growth of new blood
vessels, has been related to baseline
VO2max levels and VO2max response
to training depending on the
genotype possessed (3,4).
We can’t do too much about our
genetic code, except to accept our
strengths and weaknesses and to
train and live according to them.
But, it is very possible to support our
unique cardiovascular nutritional
needs, to increase or decrease the
expression of certain genes and to
aid the degree of adaptations that
can be made to training. Athletes,
especially endurance athletes who
complete high weekly volumes of
training, put their cardiovascular
system under great strain. This is
an essential part of boosting heart
size and vascular supply to active
muscles, but unless the essential
building blocks of the new vascular
tissue are supplied, the adaptations
www.fsnmag.com
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“Given this bacterial
connection, it will
be fascinating to see
what information
will be unearthed
by future research
with regards to the
relationship between
the health of the
human microbiota
and mitochondrial
genetics.”

won’t happen so
quickly.
Let’s examine
another model of
vascular strain for
a moment, that
of cardiovascular
disease. According
to an extensive
literature review (5)
that assessed the
optimal diets for the
prevention of coronary
disease, the following
dietary steps should
be made: increase
the consumption of
omega-3 fatty acids from fish, fish oil
supplements and seeds; consume
a diet high in fruit, vegetables, nuts,
wholegrains and low in refined grain
products. In particular, EPA and
DHA oils in fish have been shown to
improve the function of blood vessel
walls, along with improving insulin
sensitivity, modulating inflammation
and supporting other cardiosupportive functions (6). Although
a young athlete may not relate
to problems with cardiovascular
disease, it should be motivating to
think about the vascular adaptations
that could occur by consuming
these foods, allowing for optimal
energy transportation.

Mitochondria – the
Powerhouse of the Cell
Collectively, all the cells in our body
are thought to contain around
100,000 trillion mitochondria, and
since they convert fuel into ATP
energy, they play an immensely
important role in energy provision
to every single body system.

Figure 1 – The
PGC-1α Gene
(Adapted from
Evans 2009 (20))
www.fsnmag.com

Mitochondria are the direct
descendants of an α-proteobacteria
and because of their ancient
bacterial origin, they have their
own genome and a capacity for
auto-replication. Given this bacterial
connection, it will be fascinating
to see what information will be
unearthed by future research with
regards to the relationship between
the health of the human microbiota
and mitochondrial genetics (7).
The mitochondrial density is
highest in cells with the most aerobic
activity: for example, around 40
per cent of heart cell volume is
made up of mitochondria. They are
also extremely numerous in active
muscle cells and are therefore
supremely important for aerobic
exercise capacity. A very interesting
study showed this clearly (8): a
group of rats were divided into those
with the strongest endurance and
those with the weakest endurance
abilities (by seeing how long they
could run at a certain speed). The
rats were then allowed to breed
within their chosen group and
the offspring were again tested
for endurance abilities and split
again by talent. This pattern was
repeated for 11 generations until
the researchers had a group of
super-rats and a group of couch
potato rats. At this stage the highendurance rats could run 3½ times
longer than the low-endurance
group. What was most interesting
about this experiment was that even
in an untrained state, mitochondrial
content was much higher in the
high-endurance rat muscles and
the proteins that are responsible
for stimulating new mitochondria
production were also significantly
higher in the high-endurance
group. Also, the low-endurance rats
displayed many risks factors of heart
disease and diabetes, including
elevated blood pressure, blood fats
and dysregulation of blood sugars.
As noted, mitochondria
influence the health of every body
system. Therefore, insufficiency
or dysfunction of mitochondria
not only lead to decrements in
physical performance, but have
been linked to chronic fatigue,
fibromyalgia, cardiomyopathy,
various neuromuscular symptoms
and possibly even ageing (9).
Genetically, a family of nuclear
receptors called PPAR (peroxisome

proliferator-activated receptor) have
been identified that are associated
with growth of new mitochondria
(biogenesis). Knowledge of this
information can infer potential
advantages to endurance athletic
performance in some individuals.
Let’s focus on one of them: PGC-1α
is considered by some to be the
master regulator of mitochondrial
generation (10). Additionally, this
gene is involved in fat metabolism,
the forming of fat cells, the use of
glucose for energy, thermogenesis,
new blood vessel growth and muscle
fibre type conversion towards
slow-twitch fibres. It is expressed in
tissues with high energy demands
and is therefore abundant in
mitochondria.
Research has shown that a
certain PGC-1α genotype (GG) has
been strongly associated with elite
endurance performance (11,12,13)
and a superior response to
exercise training, resulting in better
improvements in insulin sensitivity
and lactate threshold (14).
This information would be useless
without something you can do to
support your genes. Regardless of
our genotype, a number of activities
and nutrients have been shown to
up-regulate the PGC-1α gene. As
shown in Figure 1, exercise itself
increases the expression of PGC-1α
function, which makes sense so
that the body can adapt to harder
training loads. Nutritionally, the
antioxidant resveratrol (the youthful
nutrient in red wine linked to the
anti-ageing gene SIRT1) plus lipoic
acid, an important mitochondrial
antioxidant, have been shown to
stimulate PGC-1α function. Nitric
oxide (NO), an important vascular
dilator, also bolsters PGC-1α
activity. Supplementing the amino
acid l-arginine will rapidly achieve
increases in NO and this has
been one way to manage vascular
occlusion problems like angina.
However, what is much more
interesting is recent research into
whole foods, high in nitrates.
A particular study demonstrated
that short-term increases in dietary
nitrates (found in green leafy
vegetables and beetroot juice) could
boost muscle efficiency during
exercise because of increased
mitochondrial output (15). In the
study, there was actually a 19 per
cent increase in the amount of ATP
FSN NOVEMBER/DECEMBER 2015
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produced per unit of oxygen used,
which corresponded to a lower
consumption of oxygen while riding
an exercise bike at a certain intensity.
Independent research additionally
showed that when half a litre of
beetroot juice was consumed daily for
six days, running economy improved
and endurance time to exhaustion
was extended by 16 per cent.
Mitochondrial biogenesis is also
triggered by environmental stresses
such as exercise, cold exposure,
caloric restriction, oxidative stress,
cell division, renewal and
differentiation, and to this end AMPK
(5’ adenosine monophosphateactivated protein kinase) is of particular
interest. As eloquently presented by
Dr Hannah Moir at the 2015 Sports
Nutrition Live conference, AMPK is
activated by stressors that decrease
cellular energy, including exercise,
hypoxia and hypoglycaemia. In
an effort to restore cellular energy,
the action of AMPK is to promote
mitochondrial biogenesis, fatty acid
oxidation, glycolysis and glucose
uptake, resulting in an increased
insulin sensitivity. Foods that activate
AMPK include resveratrol (16),
catechins (17), capsaicin (18) and
curcumin (19).

Energy Production –
Inside the Mitochondria
Again, it is important to look
beyond our genetic make-up and
understand how to support these
energy systems nutritionally. Looking
inside the mitochondria, you’ll find
an array of biochemical pathways
that are rote learned by every
student of nutrition and physiology.
As shown in Figure 2, these are the
breakdown fuels, the infamous Krebs
cycle which generates electrons,
and the electron transfer chain,
which produces ATP molecules in an
oxygen-rich environment.
REfEREnCEs
1. Hollmann W et al (1988). The Cardiovascular
System – Chapter 2.2. In: The Olympic Book of Sports
Medicine. (Ed. Dirix A, Knuttgen HG, and Tittel K).
Blackwell Scientific Publications. pp40-48.
2. Ahmetov I and Rogozkin V (2009). Genes, athlete
status and training – an overview. In: Genetics and
Sport. (Ed. Collins M). Medicine and Sports Science.
Karger. 54: 43-71.
3. Ahmetov I et al (2008). Polymorphism of the
vascular endothelial growth factor gene (VEGF) and
aerobic performance in athletes. Human Physiology.
34(4):477-481.
4. Prior S et al (2006). DNA sequence variation in
the promoter region of the VEGF gene impacts VEGF
gene expression and maximal oxygen consumption. Am
J Physiol Heart Circ Physiol. 290(5):H1848-1855.
5. Hu F & Willett W (2002). Optimal diets
for prevention of coronary heart disease. JAMA.
292(12):1440-1446.
6. Marchioli R et al (2002). Early protection against
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These pathways have been
described in great detail in almost
every exercise physiology book
written. The focus here is not the
biochemistry of energy production,
but the micronutrients that are
required for the process to proceed
efficiently and these are not
described in more textbooks. Most
people have heard that B-vitamins
are important for energy, but not
why. Looking at Figure 2, you’ll
understand that they are needed
for the transfer of carbohydrate and
protein break-down products into
the Krebs cycle and for the actual
circulation of the Krebs cycle. Lipoic
acid is also required and is a popular
supplement for mitochondrial energy.
Also, worthy of mention are carnitine,
needed for transfer of fatty acids
into the Krebs cycle and Coenzyme
Q10 for completion of the electron
transfer chain.
Another nutrient that’s gaining
more attention these days is the
sugar D-ribose. It is produced during
the breakdown of carbohydrates and
directly supports production of the
genetic material, DNA and RNA. It
also plays a part in the synthesis of
fatty acids, production of anabolic
hormones such as cortisol and
testosterone and the action of our
anti-oxidant enzymes. A recent multicentre trial (21), which examined
257 patients with chronic fatigue
and fibromyalgia (conditions often
observed in over-achieving athletes)
revealed that a daily dose of D-ribose
resulted in an average increase in
energy of 61 per cent after only three
weeks. The researchers also found
improvements in sleep, cognitive
function and overall function, plus a
decrease in perceived pain.

Conclusions
As you can see from this short
account, even by staying within the
sudden death by n-3 polyunsaturated fatty acids
after myocardial infarction: time-course analysis of
the results of the Gruppo Italiano per lo Studio della
Sopravvivenza nell’Infarto Miocardico (GISSI)Prevenzione. Circulation. 105(16):1897-1903.
7. Garagnani P et al (2014). The Three Genetics
(Nuclear DNA, Mitochondrial DNA, and Gut
Microbiome) of Longevity in Humans Considered
as Metaorganisms. BioMed Research International.
Volume 2014, Article ID 560340.
8. Wisloff U et al (2005). Cardiovascular risk factors
emerge after artificial selection for low aeroic capacity.
Science. 307:418-420.
9. Von Kleist-Retzow J et al (2003). Mitochondrial
diseases – an expanding spectrum of disorders and
affected genes. Exp Physiol. 350(7):664-671.
10. Houten S & Auwerx J (2004). PGC-1alpha:
turbocharging mitochondria. Cell. 119(1):5-7.
11. Eynon N et al (2009). Is there an interaction
between PPARD T294C and PPARGC1A Gly482Ser
polymorphisms and human endurance performance?

physiological realm, energy is an
incredibly complex phenomenon.
It can be explained in part by what
we eat, but only if we look beyond
the typical gram value analysis
of our food. Assuming adequate
macronutrient flux through the Krebs
cycle, energy is strongly reliant on
biochemical co-factor needs plus
phytonutrient contributions to the
cell, that work through means of
genetic expression via mechanisms
that are slowly, but surely being
elicited by science. The next decade
of science is going to be fascinating
to find out what other biochemical
processes we thought we
understood, but actually don’t. FSN

Figure 2 – The
Krebs Cycle
(Adapted from Lord &
Bralley (22))
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Acid-alkaline
balance, health
and performance

MuCH HAS BEEN MADE OF THE AlkAlINE DIET FOR HEAlTH AND pOSSIBly
EVEN pERFORMANCE. BuT, HOw MuCH EFFECT DOES IT REAlly HAVE ON
OuR pH? ElspEth stEwart INVESTIgATES.

T

here are countless
blogs, books and dietary
programmes devoted
to the alkaline eating
philosophy for healing,
wellbeing and sports performance.
Indeed, it was one of the many
dietary protocols I diligently learned
as a nutrition undergraduate and I’ve
used it on more than one occasion
to get clients on board with dietary
change – it is simple to understand,
can be monitored at home with
a urine pH stick, and generally
does bring about a range of health
benefits. But I’ve often wondered
how many of these benefits are
actually down to influencing
systemic pH?
Alkaline eating is based around
the premise that the foods we eat,
when metabolised, leave an acid
or alkali ‘ash’ (1), which influences
our pH balance. Acid forming
foods leave an acid residue such
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as phosphate or sulphur, while
alkali-forming foods break down
to leave residues of magnesium,
calcium and potassium (2). The
basic format is that animal protein,
sugars and grains are acid-forming
while plant-based foods are
alkalising. The acidity of the food
doesn’t dictate whether it is acid
or alkali-forming; what matters is
how each food is metabolised and
the types of residues that are left
behind. For example; acidic foods
such as tomatoes, lemons or apple
cider vinegar metabolise down to
an alkali ash. If someone generally
consumes more acid-forming
foods the body must work harder
to maintain correct homeostatic pH
and as a result, systemic pH may
sit more towards the acid end of the
range. If this same individual brings
more alkaline foods into their diet,
via increased vegetables or green
powders, a urinary pH test strip will

likely demonstrate a measurable
change in urinary pH (3).
However, solid research to
underpin some of the claims around
the benefits of the alkaline diet
seems to be hard to come by. This
isn’t to say that the dietary principles
aren’t healthy or justified, but that
their reasons for being good for
us may not simply be to do with
their alkalising properties, as there
are many other benefits that these
dietary changes bring. Before I look
at the research, lets recap what pH
is, and how our body regulates it.

What is the pH
measurement?
The term pH describes the
concentration of hydrogen ions
(H+) in an aqueous solution – pH is
measured via the logarithmic scale
of 10 ’to the power of’ – 1 through to
14. This means that the difference
between a pH of 7 and 6 is not 1,
www.fsnmag.com
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“While the alkaline diet
creates a simple and
easy-to-understand
model, which helps
to get people on
board with dietary
change, I feel that the
concept over-simplifies
what research has
demonstrated to be a
much more complex
picture”

but 10. So a liquid with a pH of 6 is
10 times more acidic than a pH of 7.
Or put into food terms, a glass of the
‘world’s favourite’ cola beverage with
a pH of 2.5 is nearly 100,000 times
more acidic than pure water with a
pH of 7.

pH is important
Most of our biochemical pathways
are dependant upon enzymes and
enzyme efficiency is influenced by
factors including temperature, pH
and nutrient co-factor availability.
It is for this reason that the body
keeps our pH tightly regulated – too
far either way and things quickly
go wrong. Blood pH is maintained
within the slightly alkaline range of
7.35-7.45. Intracellular fluid sits
around a slightly acidic pH of 6.8
depending on the cell and metabolic
activity going on at the time. Acids,
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in the form of H+ ions, carbonic acid
and other metabolites, are constantly
crossing the cellular membrane and
back into our circulatory system, to
be excreted via the respiratory and
urinary systems.

Acid-alkali buffering
The primary system the body uses
for acid buffering within blood is
the bicarbonate buffering system as
illustrated by the equation below:

CO2 + H2O 1 H2CO3 1 HCO3- + H+
Key:
CO2
H2O
H2CO3
HCO3H+

– carbon dioxide
– water
– carbonic acid
– bicarbonate
– hydrogen ion

At the left side of this equation,
the body releases carbon dioxide via
respiration through the lungs, leaving
water behind. When dissolved in
the body, carbon dioxide becomes
carbonic acid, the most prevalent
acid in the body. Although plentiful, it
is a weak acid, which serves to buffer
stronger, highly acidic hydrogen ions.
At the right side of the equation, the
kidneys excrete hydrogen via urine,
while retaining bicarbonate ions in the
blood stream.
In addition to bicarbonate, the
body also depends upon minerals
such as magnesium, calcium and
potassium in the form of electrolytes
present in our interstitial fluids, as
secondary buffers. Thus, depletion
of these minerals or low electrolyte
status can impact our body’s
ability to fine tune pH. Unless an
individual has a pathology such as
kidney disease, lung disease or is
hyperventilating, the body generally
does a good job at keeping blood pH
levels within range.
Following an alkaline diet does
cause the urine to become more
alkaline, indicating that less acid
needs to be removed from the
blood to maintain homeostasis.
While this does reduce load on the
kidneys, some researchers claim
that it doesn’t appear to make a
measurable difference to blood or
intracellular pH (4,5).
Another study found that: ‘blood
pH from prolonged or chronic

acid-forming diets is reported to
be near the lower physiological
range (7.36-7.38) rather than the
higher end (7.42-7.44)’ (6). As
we’ve outlined above, due to the
logarithmic scale used for measuring
pH, the difference between a pH
of 7.36 and 7.44 is not 1/10th but
slightly less than 1, so while both
are still within ‘normal physiological
range’, these differences may still be
sufficient to alter acid buffering and
biochemical function. For athletes,
it stands to reason that some
additional buffering capacity may
have the potential to give someone
a competitive edge – since it may
allow anaerobic energy production to
continue for a slightly longer period
of time before fatigue kicks in.

Bicarbonate loading for
athletic performance
One area where there is solid
research around the principles of pH
and its influence on performance,
is that of sodium bicarbonate
loading directly before exercise
such as cycling, swimming and
running middle distance events.
This can bring about measurable
improvements in performance for
elite athletes. Flooding the body
with bicarbonate ions produces a
temporary state of alkalosis, enabling
the body a little more capacity to
buffer the acid produced during
competition. For an athlete who is
pushing the body to its limits, this
can increase the time to fatigue by
a few seconds. It should be noted
that this intervention only creates a
temporary alkalised state and doesn’t
lead to long-term alteration of blood
pH, as the kidney’s quickly restore
homeostatic pH by removing excess
bicarbonate ions from circulation.
This ergogenic aid is somewhat
limited because ingesting sodium
bicarbonate in the quantities
required for ergogenic gain often
has the unfortunate side effect
of gastric distress and explosive
diarrhoea. These dosages of sodium
bicarbonate also far exceed daily
sodium intake recommendations
and thus can’t be repeated too often.

Bone Health
For athletes, reduced risk of stress
fractures is often cited as one of
FSN NOVEMBER/DECEMBER 2015
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the benefits of an alkaline diet. This
stems from the observation that
urine calcium levels increase when
following an acid-forming diet. It
was proposed that calcium was
being drawn from the bones to help
buffer the over-acidic environment
(7). However, a meta-analysis that
looked at five studies which focussed
on net calcium balance (intake
minus excretion) in conjunction
with bone metabolism markers,
found no evidence to suggest that
dietary acid load promoted skeletal
bone mineral loss or osteoporosis
(8). When it comes to bone health,
perhaps focusing on pH is a little
too simplistic, as there are studies
which demonstrate that increases in
protein or phosphate in the diet has
a net positive effect on bone health
and calcium metabolism (9,10).
Observational studies also seem to
refute the alkaline diet theory, with
higher protein diets correlating with
better bone health (11-13).
One study looking specifically at
bone health in elderly men drew
the conclusion that ‘magnesium,
potassium, fruit and vegetable intakes
were significantly associated with
bone mineral density’, which nicely
supports the alkaline diet theory.
However, the researchers also found
that high protein intake, animal in
particular, was supportive to reduced
bone loss (14). This is reassuring,
given that protein plays a key role in
maintaining muscle mass and thus,
its inclusion in the diet remains an
important part of health and fitness
for both the young and elderly.

Biochemical variation

In a Functional Sports Nutrition
article in 2012 (15), Christian
Bates raised some interesting
considerations – he explored the
biochemical variation that exists
within the global populations and
how evolutionary differences in
biochemistry mean that it may not
be suitable for everyone to aim for
a more alkaline pH. Drawing on
observations by Dr Weston Price,
Bates highlighted that humans have
evolved on a wide variety of traditional
diets, many of which were not
alkalising, yet those populations were
healthy. The Inuit were well-adapted
to inhospitable conditions in the lean
winter months, consuming a highly
acid-forming diet made up of 90 per
cent animal produce. Likewise, the
14
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Swiss mountain folk through winter
would depend heavily on stores of
cheese and bread. Conversely, many
African and Indian dietary traditions
were almost exclusively plant-based.
Metabolic typing, as Bates
suggested, may provide a way to
identify what diet will be better suited
to each individual’s biochemistry. In
part, this may depend upon whether
someone is a slow or fast oxidiser
(i.e. slow or fast metabolism) – those
with fast metabolism are much more
likely to have a pH which sits more
towards the acidic side, and perhaps
that is just fine for that individual.

Non-pH benefits of the
alkaline diet
Stepping away from the effects that
pH has on biochemistry, a nutrientdense diet that has replaced grains
and processed foods with more
vegetables and fruits, is likely to
increase vitamin and mineral intake
– these are required as cofactors for
enzymes throughout the body for
improved biochemical efficiency. A
reduction in sugar and processed
foods would tend to bring about
improvements to gut flora and blood
sugar regulation, thus normalising
hormones such as insulin and
cortisol – each of which can bring
about multiple health benefits.
Increasing vegetable intake is also
going to increase circulating levels
of a wide range of phytonutrients,
which can influence metabolism in a
variety of ways:
n Anti-inflammatory compounds
(such as curcumin from turmeric)
will help to reduce pro-inflammatory
cascades.
n Vegetables rich in antioxidants
will provide nutrients such as betacarotenes, anthocyanin, lutein,
lycopene, vitamin E and vitamin
C, helping not only to mop up free
radicals such as those produced
through exercise, but also to support
various tissue repair processes.
n Catechins from green tea or
sulphoraphane from broccoli
stimulate detoxification enzymes,
speeding up toxin clearance and
reducing build-up of reactive oxygen
species.
n Fibre improves gut function
and microbiotia balance, further
improving toxin clearance and
nutrient absorption.
n For those who have issues with
gluten, grains and/or dairy, reduction

of these can
significantly reduce inflammation
and immune activation, and in some
cases auto-immune activity.
These examples scratch the
surface of the many ways that
increasing vegetable and fruit intake
may benefit health, all of which are
completely unrelated to pH.

Conclusions
Many of the alkaline diet principles
are positive – we should all aim
to consume plenty of vegetables,
while reducing sugar and processed
carbohydrate intake. I have no doubt
that when people adopt an alkaline
diet after many years of following a
standard western diet, they will feel a
range of benefits.
However, our biochemistry has
many influencing factors, with pH
being just one of them – while the
alkaline diet creates a simple and
easy-to-understand model, which
helps to get people on board with
dietary change, I feel that the concept
over-simplifies what research has
demonstrated to be a much more
complex picture. It is essential
to balance information around
‘alkalising’ with other messages to
ensure that individuals don’t come
away with a distorted view of how to
construct their diet. FSN
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COACHES intErviEw Danny Kerry

D

anny Kerry is the
Performance Director
of England Hockey
and he is responsible
for overseeing the
programmes of the England
and Great Britain senior and
junior national teams, along
with coaching development. In
his role as Head Coach, Danny
oversaw the most successful
era in the history of the England
and Great Britain women’s
teams, leading them to the 2012
Olympic bronze medal, the
World Cup bronze medal, two
Commonwealth Games medals,
four European Championship
medals, including Gold in 2015
and two Champions Trophy
medals. Now, on the run up
to Rio, we asked Danny a few
questions about his coaching
philosophies and nutritional
practices:

Q

Hi Danny, now
with less than a
year to go before
Rio, what training phase
is your team in?

DK: The squad have just
returned back to full-time
training at Bisham Abbey
following a month’s break
post the European Nations
Cup (where we won Gold).
As they have had a month
out, we transition them back
into hockey over a two week
period to ensure their bodies
can cope with the increase in
training load. Our focus is fully
on the Rio Olympics in 2016,
so the training reflects that
environment – 8 matches in 13
days throws up a whole series
of physical, mental and tactical
challenges and our mission as
staff is to optimally prepare them
for those challenges. The next
two months is about continuing
to evolve our performance
culture, as that drives the
standards in our daily training
environment. Ultimately that
daily training environment is
where the medals are won.
16
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Q

You’ve had some
epic success with
the woman’s team
over the past few years –
what have been the main
factors to your success?

DK: A very clear, agreed and
shared vision of what we are
trying to achieve. Frequent
high quality contact (daily)
with the athletes, a high focus
on the performance culture
and ensuring the athletes are
invested in the programme.
Their sense of ownership of
what they do, and how they do
it, is fundamental to success.

Q

What does your
coaching team
look like?

DK: To ensure we meet the
needs of the performance
challenge at Rio and because
we have 31 athletes vying for
the squad of 16 that will play in
the Olympic Games, we have
a large staff: three full-time
coaches; one full-time physio;
an additional team of parttime physios; a nutritionist; a
psychologist; a performance
analyst; a performance lifestyle
coach; access to a series of
specialist sports Doctors; a
strength and conditioning (S &
C) coach and supporting parttime S & C coaches. Behind
that, we also have an operations
manager and a senior teams
administrator. Winning Olympic
medals is not just knowing
about hockey, it’s a significant
performance planning and
integration of the multidisciplinary team exercise.

Q

How much
influence do you
have over what
your players eat?

DK: Our nutritional education to
the players is provided by our
performance nutritionist Emma.
Fundamentally, the athletes
cannot train for the length of

time they do and at the intensity
they do unless they are attentive
to their nutrition all of the
time. The physical and mental
demands of the programme are
huge and the education of the
athletes about how to optimally
fuel and meet the nutritional
demands of the programme,
and the unique challenges
of each tournament are very
significant.

Q

Can you please
describe to us the
main nutrition
principles that you follow,
with performance as the
desired outcome?

DK: For Rio, our nutritionist
Emma, would articulate the
answer like this:
With 8 matches in 13 days,
do the athletes know:
1. Their fuelling strategy for
different contexts (e.g. late
evening or early morning
games).
2. Their nutritional recovery
strategy.
3. Their nutritional immunity
strategy.
4. Their hydration strategy.

As a group of athletes
and staff supporting the
programme, do we have our
protocols highly polished in
ensuring that the athletes can
do the above in an Olympic
environment effectively?
At an individual level,
Emma would ensure that the
athletes between now and Rio
understand:
1. What threats they face (and
the role of nutrition in that
regard).
2. What is hindering or limiting
them.
3. What needs to be optimised.
All of this work is done in
combination with the other
practitioners; for example,
the coaches, strength and
conditioning coaches, and
physiotherapists.
The level of detail that
Emma can go into with each
athlete is huge, but ultimately
in Rio, these are the key
considerations.
Performance culture
underpins a great deal of this
work. The nutritionist can help
to reinforce the performance
culture through conversations
linking to daily habits.
www.fsnmag.com

ELITE InTErvIEw What’s your diet like?

Amy Kilpin

Long Distance Triathlete

A

my’s story is one
of unexpected
achievement. In
2012, the year of the
London Olympics,
Amy in her own words;
“couldn’t swim one length of
front crawl, didn’t own a bike
and had spent most of my life
as a self-classified ‘non-sporty’
person.” Three years on and
she has qualified for three World
Championship events in the
space of four months, including
placing fourth in her age group
at Ironman Pula, Croatia 70.3,
third in age group at Ironman
Putrajaya, Malaysia 70.3,
second in age group at Ironman
Gdynia, Poland 70.3, and also a
bronze medal at the European
Long Distance Championships.
Amy’s mission is to challenge
herself and discover what it
takes to be the best that she can
be in a sport which she is still
relatively new to. We asked her a
few questions:

Q

Hi Amy, since
you have made the
very rapid journey
from non-sporty to very
sporty and successful,
can you please explain to
us the mental shifts that
you have experienced along
this road?

AK: It has certainly been a
monumental learning curve
and one which I would implore
anyone to do, at any level. You
learn so much about yourself.
I came from a non-sporty
background and hadn’t really
ever done anything in my life
which pushed me. Training to
compete in an Ironman involved
all manner of mental discipline,
largely around training
commitments – that relentless
daily grind which, in a way, takes
18
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over your life. I’ve learned that
pushing myself mentally and
physically to the very limit, to the
point where I am almost broken,
provides you with very unique
and personal experiences.
However, the reward from
achieving something you
previously deemed impossible
is unbelievable.

Q

How do you keep
yourself in shape
from a dietary
perspective?

AK: I’ve been a vegetarian all my
life and eating healthily has been
something I have adopted my
entire life, so it comes naturally
to me to support my training
regime with a healthy diet. I
only supplement with the very
necessities such as vitamins,
iron and essential minerals,
and recent blood profile testing
revealed that I am in extremely
good condition internally. This is
testament to looking after myself
well; I rarely get ill and never
injured and this is a crucial part
of a successful race season.

Q

Half Ironman
(70.3) is a long
enough race that
fuelling is really important –
can you tell us about
your race nutrition
strategies?

AK: I have very strict rituals the
day before a race, as well as
during a race. I always stick to
the same, very plain and starchy
foods pre-race day as I know
these work for me. During a half
ironman race the body needs
constant fuel. I always start the
day with oats for breakfast two
hours before the race, then
a gel 15 minutes before the
swim start. On the bike, I use
a combination of Get Buzzing

bars, MyEndurance Train
Sustain energy drink and some
gels. On the run, I have a gel
every 25 minutes, plus keeping
hydrated with water through
every aid station. Afterwards, I
eat whatever I like!

Q

You are an
ambassador for
CherryActive;
what value does this
supplement bring to your
training and long distance
races?

AK: CherryActive is one of the
best discoveries I’ve made! My
nutritionist recommended it
to me and it became a staple
part of my diet. It helps reduce
inflammation and maximise
recovery, and because of its high
nutritional value, it prevents me
from getting ill as well. I always
take it straight after long hard
training sessions and races, and
it works a treat.

Q

Where do you
want to go with
the triathlon
– would you like to
emulate the journey
of the likes of Chrissie
Wellington and turn Pro?

AK: I’m undecided about how
far I want to take triathlon
yet. I have a long way to go
before I can turn pro and I
will probably never be as fast
as the legendary Chrissie!
Having said that, I will be
focusing my training over
the next few years, so who
knows where it will take me.
If I continue to work hard, it
would be great to continue
topping the age group ranks
and maybe eventually get a
professional license. Watch
this space! FSN
Follow Amy on her website at
www.amykilpin.co.uk and on
Twitter @akilpin
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ask the

experts
In this section of the magazine, each issue,
we ask an expert a few questions that
are pertinent to nutrition and exercise
practitioners. We talk to Dr Hannah
Prichard, Assistant Quality Manager at
Cambridge Commodities.

Q

Hi Hannah, thanks
for talking to us.
One concern that
supplement consumers
may have is the quality of
the raw ingredients in their
products. Can you please
educate us a bit on quality
control?

HP: Quality control is making sure
that internal standards are met
in order to provide a product that
meets with its specification. This
involves close monitoring of the
supply chain, from its origin with
the supplier to its arrival in the
CCL warehouse. Our suppliers
are regularly audited to ensure
they meet with regulatory and
quality requirements by members
of our quality team who are lead
auditor trained (we have nine
in total). Storage, packaging
and transport systems are also
monitored, making sure that
the quality of the product is not
compromised after leaving the
warehouse. We regularly get our
products independently tested by
the United Kingdom Accreditation
Service (UKAS) accredited
labs and also perform our own
in-house testing to ensure our
standards are met. CCL holds the
following accreditations, which
recognise our ability to provide
customers with high quality
materials: ISO 9001:2008 (QMS),
ISO 14001 (environmental
management) and ISO 22000
(HACCP), as well as being an
Informed Sport registered site and
having a list of both FEMAS and
Soil Association organic assured
products.

Q

What is your testing
procedure in the lab
once you receive the

products and what are
you looking for with your
tests?

HP: We have an ISO class
8 modular cleanroom in our
incoming goods area, which is
used to take two samples of every
batch of every product that enters
the CCL warehouse. Whilst taking
the samples, the bulk material
is magnet checked to make
sure that there is no obvious
metal contamination which may
have come from the processing
equipment during the production
of the material. Following this, the
samples are taken to our in-house
lab, where they are tested using
our Fourier transformed infrared
spectrometer. This provides us
with a chemical fingerprint of the
material which we can use to
compare against a huge library of
samples to confirm the identity of
the product. The product would
then undergo an organoleptic
assessment using our previous
retained samples. Once all of
the in-house tests have been
completed and passed, the
product will be released by a
QC technician so it can then
be allocated to sales (positive
release).

Q

There are
certain nutrition
supplements
where quality is incredibly
important – e.g. fish oils. But
are there certain ingredients
where quality is not so
important from a consumer’s
perspective?

HP: The simple answer here is
that quality is important for every
material. All of the raw materials
go through the same process

in that they are extensively risk
assessed and tested to ensure
they meet internal checks for
product consistency.

Q

Can you describe the
process that new
suppliers go through
for you to approve new
ingredients?

HP: CCL will try its utmost to
source any ingredient request and
we have thorough procedures
in place to make sure that new
suppliers and materials meet our
stringent quality standards. All
new suppliers must complete a
verification process to become
an accredited supplier. The
process consists of an in-depth
questionnaire and thorough
sampling of the material before
approval. The raw material
questionnaire is a comprehensive
assessment of the product,
with the primary aim of proving
that what we’re buying from the
supplier is the promised material.
The questionnaire also ensures
that the product complies with EU
legislation and includes questions
of sourcing, processing allergens,
site information, possible
contaminants, GMO and BSE/TSE

status, among others. Suppliers
will be routinely audited to make
sure that they are maintaining
the highest quality standards of
the materials they supply us. The
information gathered through
the approval process allows us to
create a fully detailed technical
dossier, which is available for
each product and can be readily
accessed online.

Q

Are you researching
any new and
interesting
ingredients at the moment,
or perhaps an existing
ingredient being viewed
from a fresh perspective?

HP: There are always new and
interesting products to learn
about. A couple of branded
products that we are particularly
excited about are: PerforMelon®,
which is derived from watermelon
and recent research suggests
that it may be associated
with improvements in athletic
performance, and Coffeine®,
which is a natural form of caffeine
from coffee beans. We are also
researching other forms of
proteins which are dairy free, nonbloating and more digestible. FSN

About the expert Dr HannaH PritcHarD is the Assistant Quality Manager at Cambridge Commodities. She graduated from the University of Birmingham
in 2015 with a PhD in Chemistry for her research in anticancer metal complexes. Hannah is the chemistry ‘go to’ at CCL, providing technical and regulatory help to both
customers and staff, and working to understand ingredients at a molecular level.
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Practical
inflammology
AS PRESENTED AT SPORTS NUTRITION
LIVE CONFERENCE A FEW MONTHS
AGO, PETE WILLIAMS EXPLORES
IMMUNITY AND INFLAMMATION FROM A
FUNCTIONAL MEDICINE VIEW.

W

e have an amazing
piece of kit; the
human body. It has
taken an awful long
time to get where
it is, so it is incredibly complex.
As humans, our body interacts
with our environments, both good
and bad, and within our body,
there is nothing more complex
than our immune system. In a
sense, our immune system is our
special armed forces, our army
and navy and air force, and within
each of these disciplines we have
specialties such as our SAS squad.
Importantly, one of the main roles
of our immune system is to tolerate
the outside world. It needs to know
whether things from the outside
world is good or bad. Tolerance and
experience of the immune system
is fundamental – the Leap Study (1)
demonstrated that in children who
were progressively fed peanuts when
young, the majority did not go on to
develop a peanut allergy.
Athletes are not normal people
and there is clear evidence that
there is a link between the intensity
of the exercise and the occurrence
of infections and diseases (2).
Athletes make choices based on
social, cultural and historical bias
and certain sports push athletes
extremely hard. You get athletes
posting comments on social media
like ‘I trained so hard, I couldn’t walk
for a week.’ A particular favourite of
mine is ‘squat till you drop.’ But do
we need to train to the extent that
our muscles are sore for days – is
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this what is needed for adaptation?
Culturally and historically, we
believe that if we don’t have muscle
soreness after exercise, we’re not
adapting, but it’s just not true. An
article in the Journal of Strength
and Conditioning Research, entitled
‘Is post-exercise muscle soreness
a valid indicator of muscular
adaptation?’ (3) eloquently displaces
this myth.
A fashion in sports nutrition at
the moment is the Paleo diet – in
terms of dealing with chronic
disease, I am a huge fan of the
Paleo diet, but I see a lot of athletes
who are following this approach,
who are becoming over-trained. In
most sports, insufficient storage of
carbohydrates is the biggest risk
factor for overtraining and problems
with the immune system.
So at what point with our athletes
do we intervene? We can access
some pretty sophisticated lab tests
to find out more about our athlete’s
immune system, but they are
expensive and do we really need
them? The point is that if we’re using
a functional medicine model, it is
not a case of treating the symptoms,
but a case of understanding your
athlete. If your athlete is always
running the wrong socio-cultural
norms, they are always going to be
in trouble, so as a practitioner in
practice, you always have to look at
the bigger picture. For many sports,
the expectations are that we should
be training all the time, but that just
isn’t the case. Perhaps we should
be asking ourselves; ‘what is the

“Perhaps we should
be asking ourselves;
‘what is the minimum
amount that I need to
do in training to get the
maximum benefit?’”
minimum amount that I need to
do in training to get the maximum
benefit?’
As practitioners, we take evidence
based science with a healthy dose
of experience and instinct and try to
blend that into the art of producing
a programme that assists our
athletes. But, of course, bias exists
in every framework of society, no less
medical research. A recent meta
analysis (4) demonstrated that the
dietary fat guidelines introduced to
millions in the 1970’s and 1980’s,
were not based on sound research.
In today’s environment, we are
looking to practice with good, upto-date science, but we need to
remember ourselves in the process
– we need to take the research
recommendations and modify them
on the basis of the particular wishes
www.fsnmag.com
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and circumstances of the patient (5).
We need to not forget the patient in
the process.
Here is how I work in practice. I
use a lot of questionnaires, I take
a health history, I do a physical
examination and I use various testing
methods. If you listen to your athlete
and you show a lot of compassion to
them, you already have the potential
to change their immune system.
A classic example is a practitioner
who keeps his or her phone on in
the consultation – it might be on
silent, but you can still hear it ring,
meaning that you’re not really there
for your patient. Leave the ego on
the outside of the consulting room
and sit, be quiet and listen. An
interesting study showed that clinical
empathy, as perceived by patients
with the common cold, significantly
www.fsnmag.com

predicted subsequent duration and
severity of illness and was associated
with immune system changes (6).

The immune system is in
the gut
I once heard from a doctor that
our gastrointestinal (GI) tract does
as much immune work in one day
as the rest of the body does in its
lifetime. The GI tract, going from our
mouth to our anus, is fundamentally
a hole – it is not actually inside our
body. It therefore makes sense that
we put most of our armed forces
there. There are two to three pounds
in weight of biomass inside our gut,
which has a bacterial count that
outnumbers our own cells by 10
to one (7). Immunologists are now
suggesting that perhaps our health
and our immunity is more about how

we control our biomass than how
we control our cells. One particular
paper suggests that zonulin, one
of the main structure proteins of
the GI tract, regulates intestinal
permeability (or leaky gut) and
that its up-regulation in genetically
sensitive individuals may lead to
immune-mediated diseases (8).
Therefore; maybe
supplementation with probiotics
makes a lot of sense and maybe
secretory IgA is an important
immune marker – it is our main
immunoglobulin, our main
policeman of the GI tract. Your GI
tract needs to be permeable enough
to let in the important nutrients,
but not so permeable that it lets in
inappropriate food particles, which
over-activates the immune system.
So, we also need to consider the
FSN NOVEMBER/DECEMBER 2015
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‘bad boys’ of our gut – gluten in
wheat, for example, which influences
our zonulin expression.

Case Study – a female
endurance runner
Inflammation is quite simple to
see from a physical exam – heat,
redness, sweeping and pain are all
indicators of inflammation. A red
swollen toe because of a football
stud is quite local and can be treated
as such. But, what happens if an
athlete, not involved in a contact
sport, comes in complaining of a
couple of sore finger joints – we
might need to look at systemic
inflammation to explain that kind of
rheumatic pain.
My endurance athlete wasn’t
particularly unwell, but didn’t feel
like her health was optimal and she
was struggling a bit in performance.
Her questionnaire showed up some
issues with her sinuses, including a
stuffy nose and mucus production,
her eyes tended to be swollen and
watery, and she had dry skin. She
also experienced a bit of exerciseinduced asthma. When I ran a
haematology screen, her eosinophils
were slightly raised, indicating
possible airborne allergies, or even
a parasitic infection. Genetically, she
was heterozygous for interleukin-4
and homozygous for interleukin-10,
suggesting a genetic disposition
towards systemic inflammation.
Further testing revealed an allergy
to birch tree pollen and when I
showed her a picture of a birch
tree, she realised that there were
many of them in the woods that she
frequently ran through – therefore
a change in training route was in
order. Additionally, I suggested the
use of HEPA filters in her bedroom
so she could sleep with a less
activated immune response. That
simple change made some really
good improvements in her symptom
scores over the course of six weeks.

Chronic fatigue and
overtraining clinical
observations
The last example was a nice simple
case with good improvements
despite not even addressing her
diet and training structure. But the
picture is often more complicated.
In a study of athletes with persistent
fatigue and/or recurrent infections, a
reactivation of the Epstein-Barr virus
24
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was detected in 22 per cent of the
athletes tested (9). Additionally, the
Herpes simplex virus can become
reactivated during times of heavy
training and as such, cold sores can
be a useful guide to how much the
immune system is being suppressed
by training.
Viral activation is the result of
a diminished immune response,
which is obviously influenced by
hard training, but it is also related to
nutrient deficiencies. For example,
zinc has long been understood to
have a supporting role to the immune
system. Symptoms of zinc deficiency
can include: frequent colds, losing
the taste for food, dandruff, and
slow wound healing. Vitamin D
has received more recent research
attention and deficiency can be linked
to: muscle and bone pain, particularly
around large weight bearing joints
and lower back pain, which is
unresolved by physical treatment
(10). A deficiency in Vitamin D has
been associated with increased
auto-immunity plus an increased
susceptibility to infection (11).
It is fairly well established that
athletes are more prone to GI
issues (12) and this is more likely to
occur during a state of overtraining.
Negative mood is an excellent
sign of overtraining and it is more
likely during times of gut based
inflammation. Part of the reason for
this is that our mood is influenced
by our cytokines: excessive training
elevates inflammatory cytokines,
which communicate with our central
nervous system, inducing a set of
behaviours referred to as ‘sickness
behaviour’, which involves mood and

behavioural changes (13). And we
know from our female endurance
runner example above that some
individuals are more influenced
by their cytokines than others.
Individuals who are homozygous in
the interleukin-6 (IL-6) gene have
a harder time suppressing IL-6
production, which can lead to more
muscle soreness and inflammation.
Additionally, methylation problems
and gut dysbiosis can add to
this systemic inflammation and
chronically elevated IL-6 appears
to be strongly associated with
depression. Therefore, in athletes
with compromised inflammatory
cytokine genetics, appropriate
control of training load, plus a
strategic anti-inflammatory diet
and supplement programme, can
help address this directly. These
strategies would include reducing
saturated fats in their diet, optimising
omega 3:6 ratios and increasing
antioxidant protection, particularly
around training. FSN
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Natural Sports Recovery
CherryActive is a 100% natural Montmorency
cherry concentrate, rich in anthocyanins that have
anti-inflammatory and antioxidant properties.
The antioxidants mop-up damaging free-radicals
which would otherwise cause muscle cell damage
and slow recovery rates. Numerous research
studies have found that CherryActive
significantly reduces recovery times
and reduce muscle soreness after
intense exercise. Faster recovery
will enable more frequent training,
leading to improvements in
performance levels. For a free
sample please email sport@
cherryactive.co.uk.
Available at Holland & Barrett,
independent health stores and
www.cherryactive.co.uk

Organic
Whey Protein

The Organic Protein Company’s
Organic Whey Protein is made
using fresh organic whey from
milk produced by cows feeding
on grass in open pastures. The
whey is gently filtered at a low
temperature to remove much
of the lactose, water and fat,
resulting in a clean, additive-free
protein powder, with a great
neutral flavour and creamy
texture. If you like cooking
with protein powder, you’ll find this a very versatile ingredient for
incorporating into just about any recipe; it makes a delicious protein
shake too. Each serving gives you all the essential amino acids and
branched chain amino acids (BCAAs) naturally present in the whey,
without any unnecessary additives.
Visit www.organicproteincompany.com for more information.

nnnSPORT® X-Cell

“Cellular regeneration is
the key to elite sporting
performance.”
nnnSPORT®X-Cell
provides a ready supply of
balanced nucleotides to
fuel your DNA and cellular
regeneration needs. It’s
ground-breaking proprietary Nutri-tide® nucleotide nutritional
formula is blended with selected vitamins and amino acids, and
is water-soluble; ideal for use in combination with your existing
training regimen. Registered with Informed-Sport, nnnSPORT®X-Cell
is supported by published high intensity exercise and endurance
research.
To discover more about nnnSPORT®X-Cell, and how its
unique combination of ingredients supports overall sporting
performance and aids recovery at a cellular level, visit our
website; www.nnnSPORT.com
or email info@nucleotidenutrition.com.

RAZORWIRE
THERMO
LACERATE

The sharpest weapon in the fight
against fat.The ingredients are
scientifically proven to aid with
weight loss. Being thermogenic,
it warms your body, increasing
metabolic rate, hence increasing
energy expenditure. Containing
225mg per two capsules of caffeine,
a metabolic stimulant, it creates
immense drive and extended energy levels. Using only NATURAL
raspberry ketones extract, RAZORWIRE combines green tea with
bitter orange, cayenne and black pepper extracts. This contributes
to stimulation and appetite suppression, aiding weight loss. Added
vitamin B complex supports brain function and concentration
and helps convert food to fuel, promoting energy production and
eliminating fatigue. Vegetarian for MEN and WOMEN. For more
information visit www.razorwirethermolacerate.com, email
info@razorwirethermolacerate.com or call 01473 249051.

Beet It Sport
Nitrate 3000

The new 25cl bottle of high nitrate
(3000mg) concentrated beetroot juice –
equivalent to 7 Beet It Sport shots. With
an optimum daily dose of natural dietary
nitrate of 400mg to 600mg, Beet It Nitrate
3000 gives regular users of Beet It shots
and bars a low cost flexible alternative.
Nitrate 3000 needs to be diluted with water,
added to a breakfast smoothie, muesli or
porridge as it is too concentrated to be
drunk on its own. Beet It is used by over
150 universities world-wide for medical
and sports performance research and by
many professional rugby, cycling, football
and Olympic sports teams. Beet It is
100% natural source of dietary nitrate that
enhances blood flow, increases endurance
and speeds recovery by oxygenating the
blood. Available: Wiggle and Dolphin
Fitness and www.beet-it.com.
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ask the

experts
In this section of the magazine, each issue, we ask an expert
a few questions that are pertinent to nutrition and exercise
practitioners. We talk to James Barton, Account Manager for
HTC Health.

Q

Hi James, thanks
for talking to us.
Looking at your
products at HTC, at initial
glance, you have made an
effort to establish a healthy
line of sports products. Can
you tell us more about your
company’s philosophies?

JB: As a distributor, we always
need to stay on top of market
trends and look for new products,
to serve our customers best and
give them innovative offerings to
compete in this very busy market.
Initially, HTC was focused on
health supplements. However,
in 2013 we introduced our first
sports nutrition line, which turned
out to be very successful. We
then moved on to offer bulk raw
materials for sports supplements
and now, after noticing a huge
momentum in holistic nutrition,
we have decided to launch the
new vegan range, which is a
perfect answer to current trends.
Our customers are always on the
lookout for the next big thing,
which is why we need to observe
the market carefully and react to

it quickly, providing the top-ofthe-line products in the segments
which offer most potential.

Q

With regards to
the vegan sports
nutrition products
– what are your reasons
for diversifying beyond
the standard dairy-derived
powders?

JB: Research suggests that over
80 per cent of our population
might be lactose intolerant.
We’re the only species that
actually consumes milk beyond
infancy. So in order to cater
to all those looking for an
alternative to dairy-derived
whey powders, we decided to
launch the new vegan range.
There is a visible shift taking
place in the nutrition market,
with consumers looking more
closely at the labels, searching
for natural ingredients and we
feel that offering them a 100 per
cent plant-based proposition for
their protein needs is the way to
go. Being a vegetarian myself,
I can say that both vegetarians

and vegans are usually very
passionate about their diet and
tend to choose their nutrition
very carefully. We’re confident
that our new vegan sports
nutrition range will withstand the
highest scrutiny, both in terms
of formula inspection, as well
as flavouring. Flavouring can
frequently pose a challenge for
many manufacturers, who want to
keep their products free from any
artificial ingredients.

Q

I ask many people
this question; what
are the pros and
cons of vegan vs. dairy
protein powders?

JB: There is a lot of research
available from both sides.
However, the majority of it tends
to be quite manipulative, as both
parties try to prove their points
and sway the consumers their
way. We don’t reject traditional
whey products – for all those
who don’t object to consuming
animal-derived products, it’s a
perfectly viable option. However,
it’s worth mentioning that our
vegan powder offers a more
complete amino profile
than you can obtain from
whey protein. And with the
holistic approach gaining
popularity, consumers
tend to look not only for
protein, but also for a
more comprehensive
solution. Currently, we’re
working with a number of
our customers to develop
comprehensive bespoke
vegan protein products, like
a formula for a lean mass
gainer that can actually
be classified as a meal

replacement due to its nutritional
density.

Q

I see that you’ve
even got soft
vegan capsules –
what are they made from
and is there any reason why
we should retain gelatin
capsules?

JB: Yes, the majority of our soft
capsule lines are still made from
gelatin, but it’s true that we have
noticed this growing opportunity
with vegan capsules and decided
to launch our bestselling lines in
this new format. We believe there
is a huge potential in the vegan
segment and that it will eventually
supersede traditional softgels
at some point. Our vegan soft
capsules are made of carrageenan
from red algae. Red algae
contain cellulose and gelatinous
polysaccharide compounds,
which give the capsules their
characteristic stability. They have
superior moisture resistance
properties to gelatin capsules. And
unlike softgels, vegan capsules
do not tend to form cross-linked
bonds, they have high stability
and well defined dissolution
profiles. Vegan capsules also
have good thermostability and
retain their shape and integrity
even at 50 ºC. We believe that
with popularisation of this format,
manufacturing cost-efficiency will
increase and the vegan capsules
will become more readily available
to take increased shelf space in
health stores. FSN

About the expert James Barton has a degree in Sport Science and has studied holistic nutrition. He also has a level 4 personal training qualification, which

includes advanced sports conditioning nutrition. His previous work with some of the best trainers and nutritionists in the field, combined with his own experience of teaching
fitness professionals and the time spent working as a personal trainer, has given him a thorough understanding of nutrition trends and sector demands. James has written and
presented nutrition and health seminars worldwide for Steiner Leisure, as well as for the gyms in New York, Miami and London. Currently he works as an Account Manager at
HTC Health.
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Rutin – antioxidant
RUTIN, FoUND IN THE LIKES oF BUCKwHEAT, IS A PoTENT ANTIoxIDANT, METAL
CHELAToR, ANTI-INFLAMMAToRy AND ANTI-CoAGULANT. Emma CattEll, RESEARCH &
DEVELoPMENT NUTRITIoNIST AT CAMBRIDGE CoMMoDITIES DELVES INTo ITS PHySIoLoGy.

F

irst identified in 1842
by extraction from the
common garden herb
rue (Ruta graveolens),
rutin was initially
thought to mainly play a role in
blood coagulation. In the mid1930s, the Nobel Prize winning
biochemist Albert Szent-Györgyi
(2) conducted further research
into this antioxidant, confirming
its ability to work synergistically
with vitamin C (1), aiding the
latter’s absorption and protecting
the body from free radical
damage. Rutin was initially
known as vitamin P, but later
renamed as a bioflavonoid (1).
Flavonoids are a sub-class
of polyphenols – antioxidants –
and the most widely distributed
group of phenolics in nature,
with over 4,000 of these naturally
occurring compounds currently
on record (3). Rutin is a flavonol
glycoside (flavonols being a
major sub-group of flavonoids)
and is composed of the flavonol
quercetin and the disaccharide
rutinose (4). Rutin and quercetin
are the most common flavonol
glycosides ingested through the
human diet (5).
As phytochemicals,
polyphenols cannot be
synthesised by humans (6).
The polyphenolic role within
the plant is one of protection
against pathogens, parasites,
predators and UV light (7), and
it is believed to function similarly
in humans. Epidemiological
studies strongly suggest that
consumption of a polyphenolrich diet can offer protection
against the development of many
diseases (7), despite being such
a minor constituent of the overall
diet (estimates of the average
daily intake of flavonoids range
from 23mg/day to 1g/day (8)).
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Flavonoids also play a role
in plant fertility, often being
responsible for a plant’s brightly
coloured flowers, fruits and
leaves, which attract pollinators
(7). Rutin, for instance, in its
pure form displays a yellowgreen colour (9). Though most
flavonoids are bitter or astringent,
their presence is usually in
concentrations of the range 200300mg per 100g fresh weight
(7), which is a tolerable level
and often goes unnoticed by the
consumer. In some cases, such
as the presence of the extremely
bitter flavonoid naringenin in
grapefruit, this can even be an
enjoyable taste (1).
Buckwheat is a particularly rich
source of the flavonoid rutin and
products made from its flour offer
a generous contribution to the
diet. Additional dietary sources
of rutin include: citrus fruits
(particularly the pith), apples,
and asparagus, particularly the
ends (10). In addition to being
responsible for colour and
taste, flavonoids in food are also
accountable for the protection of
vitamins and minerals and the
prevention of fat oxidation (6). As
a general rule, the darker the skin
of a fruit or vegetable, the higher
the concentration of antioxidants
it encompasses (11).
Rutin’s antioxidant efficacy
can be heavily attributed to
its metal chelating abilities.
Metal ions are sequestered by
flavonoid chelation, preventing
metal-mediated generation of
free radicals and consequently
preventing oxidative stress (12).
Exercise increases oxidative
stress, which contributes to
muscular fatigue (13), indicating
that performance is likely to
be enhanced by minimising
oxidative stress potential. Arsenic,

cadmium, lead and mercury are
thought to be the most highly
toxic metals in the environment.
They have no known nutritional
or beneficial effects on human
health but are ubiquitous in
nature, air water and soil (14),
causing absolute avoidance to be
an impossibility and highlighting
the importance of a flavonoid-rich
diet.
In addition to its function as
an antioxidant, rutin has an
anti-inflammatory and anticoagulatory role to play within
the human bodily system,
as originally identified in the
19th century. Rutin’s ability
to increase capillary strength,
regulate capillary permeability
and increase the elasticity of the
arterial walls, promoting improved
blood flow (15), demonstrates
its favourable position for
use in sports supplements.
Rutin supplementation has
been shown to significantly
reduce LDL cholesterol, whilst
increasing HDL cholesterol (15),
emphasising the capability of this
flavonoid to protect against heart
disease and stroke. Kalgaonkar et
al (2010) observed no increase
to heart rate or blood pressure
measurements in hamsters
fed a high fat, high cholesterol
(HFHC) diet containing 0.1 per
cent rutin, whilst comparative
groups fed on a HFHC diet alone
or a HFHC diet with 30mg/kg
vitamin E, displayed increased
measurements across these
parameters (16).
Rutin is referred to as
‘nature’s aspirin’ (17) and for
good reason: using a mouse
model, Jasuja et al (2012)
demonstrated that extracellular
protein disulfide isomerase
(PDI), which is secreted from
cells during thrombosis, could

be inhibited using rutin without
inhibiting the intracellular PDI
required for protein synthesis.
Rutin was able to inhibit both
platelet accumulation and fibrin
generation, suggesting that a
single ingredient can treat and
prevent both types of clots; arterial
blood clots tend to be platelet-rich,
whilst venous clots tend to be
fibrin-rich (18). one of the study’s
authors concluded that “rutin
proved to be the most potent antithrombotic compound that we’ve
ever tested in this model” (19).
A recent study reviewing rutin’s
therapeutic potential observed that
‘rutin is a highly potent molecule
due to its strong antioxidant
properties. In the near future,
enhancing its bioavailability using
novel drug delivery methods...
will bring this promising natural
molecule to the forefront of
therapy for the treatment of
various chronic human diseases’
(20). The evidence certainly
appears to suggest that rutin has
a promising future in both sports
nutrition and medicine.
• References available on request
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A case of
biotransformation
BODy TRANSFORMATION COACH AND FUNCTIONAL HEALTH
PRACTITIONER Jack GaLLoWay TALkS US THROUGH HIS CASE
STUDy. VIA AN INDIVIDUALISED APPROACH, HE SIMULTANEOUSLy
IMPROVED BODy COMPOSITION AND ADDRESSED UNDERLyING
HEALTH COMPLAINTS.
Case Background
• 22 year old female
• Working in central London, in the
media industry.
• Moderately experienced at weight
training.
• Presenting with: weight loss
resistance, digestive complaints,
PMS and low energy.
For confidentiality, the name of the
client has been changed.

Presentation
Jessica, a 22-year old female
approached me for help in December
2014, presenting with heavy PMS,
frequent bloating after meals
and a desire to improve her body
composition to ‘six-pack level’.
She had been weight training
for approximately a year and
had previously been alternating
conventional bodybuilding type
resistance training programmes (with
a personal trainer) and circuit training
classes at her gym.
Her main issue was that she
had completely plateaued in her
progression.
Having not seen any improvements
in body composition during the
previous year, Jessica initially
appeared frustrated and skeptical
of how a functional approach could
help her.
Upon taking a thorough and
detailed history of her life, nutrition
and training history, it emerged that
Jessica had a history of low-carb,
low-calorie eating as a teenager
and in her early 20s. I calculated
via both MyFitnessPal and some
macronutrient planning software that
I’ve built for my clients to track their
own nutritional intake, that she was
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likely consuming no more than 8001000 calories per day despite the fact
that she was exercising intensively
every day.
During our initial assessment,
notable triggers and mediators to
Jessica’s current position became
evident, such as the aforementioned
chronic low calorie consumption,
which may have led to negative
biological adaptations, making it more
difficult for her to lose weight in the
long-term: i.e. improved metabolic
efficiency and decreased energy
expenditure (1).
She had heard of the phrase
‘starvation mode, so I endeavoured
to explain to her the mechanisms by
which her body could have been, for
want of a better phrase, metabolically
down-regulated.
Additionally, her gastrointestinal
complaints led me to think that
insufficient digestive capabilities may
have been playing a role in:
• Nutrient malabsorption.
• Dysbiosis: the overgrowth of
‘unfriendly’ bacteria throughout the
gastrointestinal tract.
These two suppositions made
sense alongside each other.
It was possible that years of
dietary restrictions could have
down-regulated her thyroid function
and thereby her metabolic rate
and digestion, explaining both the
weight loss resistance and digestive
complaints.

Lab tests – looking for
indirect answers
Jessica’s funds were limited, so she
didn’t have the means to invest in all
of the functional lab tests discussed
during the assessment. So, in order

to give us a birds eye view of her
biochemistry and to read between the
lines, we decided to run some basic
blood tests.
The reality of working with clients
from all walks of life, is that most
people don’t have the capability to
invest in every lab test under the sun.
This means that we, as practitioners,
need to be all the more skilled in
selecting the appropriate test(s)
within a limited budget.
Unfortunately, our hypothesis
of nutrient malabsorption as an
underlying factor in her health
complaints and lack of progress
in the gym, aren’t possible to
conclusively establish with such
a routine test. But, we did find
the following patterns, which lend
support to the theory:
• Indications of low iron status: low
ferritin (6ng/ml), mean corpuscular
volume (MCV) and red blood cell
count.
• Indications of sub-clinical
hypothyroidism: moderately elevated
TSH (3.84mu/L), low-normal free T4,
free T3 and alkaline phosphatase
(ALP), which may also indicate zinc
deficiency.
• Indications of nutrient
malabsorption/digestive problems:
low total protein (in spite of a high
protein diet), low globulin.
After informing her GP of these
results, she was prescribed iron
tablets in order to address her
anaemia, which I supported with
digestive aid supplements (to
facilitate the absorption of the iron)
and basic enzymatic co-factors and
mitochondrial support formulas,
including:
• B-vitamins
www.fsnmag.com
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“Just because a person
does not experience
classical and obvious
symptoms of x, y or z, it
doesn’t mean that we
can necessarily assume
that everything is
working optimally.”
• Coenzyme Q10
• L-carnitine
• Magnesium
• Trace minerals
The thinking was that by supporting
the energetics of cellular metabolism
with their enzymatic co-factors, that her
overall energy would directly improve,
along with the function of her GI tract
and skeletal muscles: supporting both
the sympathetic and parasympathetic
nervous system.

Progress – Phase 1
Over the next six weeks, Jessica’s
energy levels did indeed increase,
along with her resilience in the gym.
The aforementioned supplementation
wasn’t the only factor that may have
been playing a role.
Her improvements may have been
due in part to the training modiﬁcations
we agreed upon: reducing her workout
volume, whilst increasing her workout
intensity. In this instance, intensity
referred to the exertion during a single
set, not the difﬁculty or metabolic-stress
of the entire workout. Her chronic high
volume training may have played a large
role in her fatigue and slow progress by
adding to the total body burden (2).
As well as this, in concordance
www.fsnmag.com

with cutting out all gluten-containing
grains, dairy and eggs (which she
knew were trigger foods), her postprandial bloating and discomfort had
subjectively improved. Of course, food
sensitivity testing was considered, but
in the end deemed unnecessary due
to her improvement with the pseudoelimation diet we negotiated together.
However, a level of fatigue was
persisting with her and she was still
experiencing hormonal symptoms for
the entire third and fourth weeks of
her menstrual cycle. And although she
felt ﬁtter and stronger in the gym, she
still wasn’t noticing much of a physical
change in her body composition.

Next steps
At this point, Jessica had the funds
to invest in some more lab tests. I
informed her that a multitude of things
could be contributing to her hormonal
complaints, and that unless she wanted
to take a shot-gun approach, we may
beneﬁt from running the appropriate
tests to assess where her issues were
stemming from.
We agreed to run:
• Complete Thyroid Panel.
• A genetic test for various genetic
polymorphisms.

• Comprehensive Digestive Stool
Analysis and Parasitology.
The full extent of her genetic
screening results are beyond the
scope of this discussion, but it is
worth mentioning that several of
her detoxiﬁcation pathways were
compromised – in particular, her
sulphation pathways and genes
involving oestrogen metabolism, such
as CYP1B1 and COMT, which may
have been predisposing factors to her
PMS (3).
We also found that she had
polymorphisms for the ADRB2 gene,
which has been associated with a less
successful response to exercise-induced
fat loss (4). These genetic variations
perhaps suggest that Jessica will fare
better with modulation of caloric intake
(instead of increasing cardiovascular
training volume) in order to advance her
fat loss. However, at this point, it was just
some interesting information to bear in
mind for future consideration. Seeing as
she had been fairly depleted and worn
out for quite some time, the prospect of
lowering her calorie intake further would
not have been appropriate, so the idea
was shelved.
Although Jessica’s TSH levels had
considerably declined to a more
FSN NOVEMBER/DECEMBER 2015
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functional level of 1.25mu/L since
her initial complete blood count
two months previously, indicating
improvement, her free T3 (active
thyroid hormone) was still on the low
end of normal, along with a slightly
elevated reverse T3, which may have
been contributing to her ongoing low
energy.
Also, her stool analysis showed the
presence of Blastocystis Hominis,
a parasitic infection that may have
been depleting her of energy and
compromising her gastrointestinal
health (5).
This was interesting because
although she had experienced
bloating and intolerance to specific
foods, she had not reported the
classical symptoms of parasitic
infection that may lead me to
suspect it. This is common to
Blastocystis Hominis infection, which
goes to show that just because a
person does not experience classical
and obvious symptoms of x, y or
z, it doesn’t mean that we can
necessarily assume that everything is
working optimally.

Phase 2
Based on a wide variety of factors,
the first phase of intervention in
follow-up to these results included:
• Saccharomyces boulardii,
colostrum and a digestive
hydrochloride support supplement
(for mucosal immune support
and assimilation of food) – I did
not want to address the parasitic
infection directly until I had
supported her mucosal immunity
and gastrointestinal integrity first, lest
she have a negative response to the
‘die-off’
• The addition of zinc, selenium
and iodine supplementation in the
form of a multi-mineral to further
support her thyroid – specifically her
conversion of T4 to T3 (6)
• Continuing her modified
elimination-diet
• Continuing her low volume weight
training programme, with the
addition of Bikram Yoga twice per
week
During this time, Jessica reported
that her energy levels were still
increasing and her gut was settling.

Phase 3
Four weeks later, we changed
around some of her supplementation
and added in anti-parasitic support
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supplements and probiotics to be
taken at separate times during the
day.
We also initiated an oestrogenmetabolism support programme
(including ground flax in her
smoothies, calcium d-glucarate,
nettle and dandelion tea, ginger and
sulfurophane) in hopes of reducing
her PMS symptoms further.
In the first two weeks of this
regime, she reported that her energy
levels had deteriorated. Fortunately,
I had anticipated this might happen
and had previously explained to her
that this could happen as part of
what is known as the Herxheimer
reaction, when a pathogen is dying
off and releasing cytokines.
In any case, in order to continue
to support her resilience, we added
the Saccharomyces Boulardii back
into her programme, along with a
proteoloytic enzyme formulation in
hopes of targeting a reduction in
systemic inflammation (7).
After an additional two weeks,
Jessica reported she was
approaching the third week of her
menstrual cycle (the luteal phase).
This was typically the point at which
she would bloat and retain water,
giving the illusion of a considerable
addition of body-fat; however, this
expected water retention did not
arrive and hasn’t come back since.

The future
We haven’t yet run follow-up tests,
but Jessica has since ‘seen abs for
the first time’ in her life, training with
various low volume weight-training
modalities, and wants to take a shot
at fitness/bikini modelling at some
point later in 2016.
I have recommended that she
think twice about this, given the
amount of training volume that a
successful bikini athlete typically
undertakes to get down to such
low levels of body fat, and how this
may undo some of the recovery
and hormone-balancing we had
initiated over the preceding months.
In essence, such an endeavour may
not be the most adrenal-friendly
pastime!
I have also recommended she
have her iron and thyroid levels
monitored frequently because her
iron levels dropped yet again in the
middle of this process when she
stopped taking the prescribed iron
supplements and my suggested

digestive support.
Jessica has declared that she
feels ‘a thousand times better’ since
she has started the programme.
She does still complain of PMS,
but notes that it is considerably
better than it was four months
ago, and that she only experiences
symptoms for four days leading up
to menstruation – as opposed to the
previous 14 days.
She also notes that whilst her
energy levels have improved, she
still experiences fatigue during times
in which she pushes too hard both
in and out of the gym.
As a coach, this is something I
consistently find difficult: convincing
enthusiastic trainees to train less for
better results (take one step back
to take two forward). With specific
populations, who may be chronically
taking their bodies to extremes,
reducing the quantity and improving
the quality of training tends to lead
to significant body composition
improvements.
In addition, the trend of HIIT
training and high intensity cardio has
become very popular over the past
years. Exchanging it with shorter
duration, lower intensity cardio has
also, in my experience, worked far
better for optimising recovery and
increasing energy levels in tired and
depleted populations, provided they
aren’t performing it too frequently.
We did not run an adrenal stress
profile in the onset because I felt
it wouldn’t inform our strategy as
much as other tests would. However,
in light of the overall context, I
am supporting her currently with
adaptogens and adrenal support
nutrients in order to offset the
realities of 21st century life and the
stress levels that a young woman
in her mid 20s may inevitably
encounter – such as work life and
resistance training.
I hope that this will improve her
hypothalamic-pituitary-adrenal
regulation, and that this will in
turn have a positive effect on her
hypothalamic-pituitary-gonadal
regulation, improving hormonal
complaints (due to the significant
cross-talk between the adrenals and
gonads, regulating sex hormone
balance (8)).
At this point, avoiding extremes
is crucial. As for what happens
next, and whether she decides to
‘compete’, only time will tell. FSN
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Raising the bar as Kinetica Sports
launch new Protein +
Protein specialists,
Kinetica Sports recently
launched their new
Protein + bar; a 20g
high quality protein
bar, which is also rich
in fibre. Protein +
bar is available in two
delicious flavours: Choc
Orange with a dark
chocolate coating and Toffee with
a milk chocolate coating.
Protein, which contributes to
the growth and maintenance of
muscle mass, has increasing
relevance for a wider range of
consumers. With 50 per cent
of adults exercising twice a
week and nearly 30 per cent
consuming sports nutrition, the
market is primed for products
which deliver on quality and
taste. In comparison to some
protein bars on the market,
which can be quite hard, dry,
chalky, and chewy in texture,
Protein + bar delivers a superior
eating quality and taste. In
addition, Protein + only contains
dairy proteins and is gelatin free.
Paul Donegan, Business
Director at Kinetica Sports UK &
Ireland says: “Consumption of

sports nutrition products attract
a diverse audience from serious
competing athletes to serious
amateurs taking part in weekend
sporting activities – all of whom
are looking for high quality,
convenient products to help them
achieve their health and fitness
goals. As convenience continues
to drive category growth with
small/accessible product formats
being introduced, retailers are
now allocating more space
to sports nutrition to meet
the demands of a wider (and
growing) consumer base.”
Protein + bar is free of
artificial flavours and is batch
tested within the World AntiDoping Agency (WADA)
framework by the LGC to ISO
17025 standards.

Trusted Pro Supplements
announce the launch of gHP
Sport
This ground breaking, hugely
successful product was
developed by a Harvard and
Cambridge educated doctor.
gHP Sport was designed in
the USA, specifically around
eight amino acids. The all
natural combination of pure,
free-form crystalline amino
acids encourage an athlete’s
body to produce agents that
start the natural process of cell
repair and regeneration. Some
benefits include improved
sleep, increased energy,
improved stamina, increased
muscle mass, and a dramatic
improvement in athletic
recovery time.
Having been tested and
registered via the InformedSport risk minimisation
scheme and Informed-Choice
in America, gHP Sport has
become a staple in the
locker rooms of professional
sports teams, helping players
with their performance and
recovery. As Trusted Pro

Supplements are the only
company that stock nothing
but products registered
via the Informed-Sport risk
minimisation scheme, gHP
felt it only natural to launch
via their customer base.
Trusted Pro Supplements
was set up by a professional
sportsman who recognised
the dangers involved with
choosing sports supplements
and the confusion that it can
so easily lead to. Knowing
that Informed-Sport were
doing so much towards
making this process easier,
it was incredible to see that
the logos of companies were
featured who may have only
invested in testing for one or
two of their products, and
yet they were featured as
prominently as any other
company who test every
batch of every product in this
way.
• www.trustedprosupplements.
co.uk

• www.KineticaSports.com

Histamine Intolerance Test by
Cambridge Nutritional Sciences
Cambridge Nutritional Sciences (CNS)
is pleased to announce that they have
introduced a new histamine intolerance test
to their laboratory testing service. Histamine
is released in the body during an allergic
reaction, but also occurs naturally in certain
histamine-rich foods including tuna, red wine
and aged cheese. Other foods, although low
in histamine themselves, can also encourage
the release of histamine within the body
including bananas, citrus fruit, tomatoes and
chocolate.
Histamine intolerance is caused by the
inability of the body to break down histamine
sufficiently. Under normal circumstances,
when foods are eaten that contain or trigger
histamine release, the excess histamine is
metabolised by the enzyme diamine oxidase
(DAO). However, some people unknowingly
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have low levels of DAO and
are unable to metabolise histamine quickly
enough. This results in excessive quantities
accumulating in the lungs, skin and colon
primarily. As a consequence, individuals can
suffer from allergy-like symptoms when too
many histamine-rich/histamine-inducing
foods are consumed: runny nose, weepy
eyes, headaches, skin rashes, itchiness,
eczema, etc.
Until recently, the conventional method
for diagnosing histamine intolerance was to
adopt a low-histamine diet for several weeks
and then observe if symptoms improve.
However, following a low-histamine diet can
be very restrictive, especially as it requires
individuals to avoid healthy foods. Being
able to test for histamine intolerance can
provide assurance to clients that they are

restricting the diet for
good reason, whilst
enabling you to look at
which cofactors may
be beneficial in their
programme.
Utilising proven ELISA-based technology,
the DAO Screen test offers a convenient
and reliable method to detect circulatory
levels of DAO in the bloodstream. Testing is
straightforward: simply collect a Dried Blood
Spot sample using the components provided
in the Sample Collection Pack and send
to the CNS Laboratory using the pre-paid
envelope supplied.
• For further information, please contact the
Cambridge Nutritional Sciences team on 01353
863279 or visit www.camnutri.com
www.fsnmag.com
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Superpowered You in a tube

High5 IsoGel Plus Berry

The superpowered you is just
around the corner as Bioglan
Superfoods launches its new
seven strong range of superfood
powder tubes. Each uniquely
formulated blend is now available
in Tesco stores nationwide.
Developed to make healthy
eating easy, Bioglan Superfoods
powder tubes are made with
100 per cent natural ingredients,
carefully blended to deliver vital
vitamins and minerals for a
healthy body and mind. Whether
you need an extra boost before
your weekly spin, or are simply
seeking a healthier diet, the new
range offers answers for everyone
and every lifestyle.
As the latest additions to the
Bioglan Superfoods range, the
new tubes are slim and handy
and they’re the convenient and
fuss-free way to add a little of
nature’s purest nutrients to your
everyday diet:
• Supergreens – packed with 81
vital ingredients to achieve your
5-a-day.

• Energy Boost – combats
tiredness and fatigue.
• Green Boost + Kale – great for
cleansing, detox and alkalising.
• Organic Raw Cacao – rich in
antioxidants, high in protein, fibre
and magnesium.
• Organic Wheatgrass – cleansing
and detoxing.
• Chia + ﬂax – richest plant
based source of Omega-3 and
helps keep you feeling full.
• Cacao + Flax – naturally high in
magnesium and fibre.
Adding Bioglan Superfoods to
your daily diet has never been
easier – packaged in 100g tubes,
they are easily incorporated to
meals and recipes thanks to
the convenient powder format.
Simply sprinkle over your
breakfast porridge, blend into
pre-workout smoothies or mix into
handy protein balls for superfood
goodness on the go.

High5 are delighted to be
announcing IsoGel Plus Berry
as a new ﬂavour in its range.
IsoGel is a multi award-winning
gel that has been tested at
some of the World’s toughest
competitions. Due to its water
content, IsoGel has a consistency
that better resembles a sports
drink; this is a quality that many
people appreciate.
Matt Hall, Global Sales
Manager for High5, had this
to say: “Customers have been
asking us for another caffeinated
version of IsoGel. As our Berry
ﬂavour is so popular, we think
our customers will enjoy this new
version, hopefully as much as we
have enjoyed developing it.”
IsoGel Plus contains 30mg of
caffeine and 23g of carbohydrate,
which makes it a great partner
for all of your sporting needs.

• Bioglan Superfoods’ new 100g
powder tubes retail from £4.99
and are available in Tesco stores
nationwide.

Boels Dolmans
in new women’s
cycling Ebook

PurePharma introduces
Synbiotics SB3
An exciting and innovative
addition to the PurePharma
range of high quality health
supplements, SB3 combines 13
billion live bacteria, prebiotic
fibres and vitamin C into a
convenient daily serving which
will help improve your health, no
matter where life takes you. With
an ever increasing focus on the
digestive system and associated
disorders, PurePharma SB3 is
suitable for a wide variety of
customers including:
• The health conscious consumer.
• Those who focus on training
and performance.
• The increasing population that
experience discomfort related to
their digestive system
The product is innovative in
several areas:
• A unique formulation of 13
billion live bacteria, prebiotic
fibres and Vitamin C.
• A month’s supply in one retail
pack.
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• A convenient daily dose
packaged so that it can be
enjoyed, no matter where you are
in the world.
Bacteria is activated by
moisture, so PurePharma has
created innovative packaging that
keeps 99.99 per cent of moisture
out and protects the freezedried live bacteria from being
activated before you consume
SB3. PurePharma guarantees
that Synbiotics SB3 will contain
enough active live bacteria
throughout it’s usable life. The
innovative packaging also means
that SB3 does not need to be
refrigerated.
The product was developed in
collaboration with Chr. Hansen,
the world’s leading supplier of
pre- and probiotics. Only the
most proven strains of bacteria
have been used to make SB3
a high quality, highly effective
product for the modern, health
conscious consumer.

Science in Sport and the Boels
Dolmans Women’s Cycling
Team have just launched a
new, free, and comprehensive
guide for women that may
want to take their cycling to
the next level, with tips and
advice coming straight from the
professionals themselves. The
free, downloadable 35 page
guide details useful information
for both beginner and hobbyist
women cyclists who want to
train at competition level, or to
actually compete. Members of
the Boels Dolmans team give tips
and advice, and talk about their
preferred disciplines, favourite
races, and best performances.
Olympic silver medallist Lizzie
Armistead gives a Q&A session
with valuable tips for women
getting into riding, with her views
on health, fitness, nutrition, and
equipment.
A section about what life is
like in the Women’s Pro Peleton
gives a rare and detailed insight
into what female cyclists face

Check out the intro video on our
Facebook Page: Introducing
IsoGel Berry Plus.
Here is some more information
about the IsoGel Plus range:
• IsoGel Plus is a natural real
juice carbohydrate gel, with
caffeine.
• It has a consistency more
like a sports drink than a gel.
• It is smooth and has a dash
of real juice for a great taste.
• It’s not thick or overly sweet.
• It’s easy to open and swallow.
Each sachet contains 23g of
carbohydrate and a moderate
dose of caffeine. Flavours
available in the range are berry
and citrus.
• www.highﬁve.co.uk

when competing,
along with the contents of a
professional’s kitbag, equipment
that helps you compete at a high
level, and training methods.
The guide also contains
definitive knowledge about the
particulars of nutrition, including
staying hydrated, carb-loading,
and helping your body recover
post-race. Finally, a free training
plan is included: ‘Tackling Your
First Sportive.’
• All you have to do to download
the Ebook is visit the SiS website
and enter your details at this link:
http://get.scienceinsport.com/
womens-cycling-nutrition-ebook/
www.fsnmag.com
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