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N ExTrEMELy IMPOrTaNT sector of sports nutrition is anabolic drive. We perhaps
might be fooled into thinking that it is only the domain of bodybuilders and power
athletes, but even endurance athletes need to train and eat for anabolic drive. Not
necessarily to put muscle on, but certainly to retain what they already have.
We have a very select group of writers this month, all of whom professionally advise
clients how to train and nourish themselves for anabolic returns. Paul Ehren is himself a Masters
bodybuilding champion in South-East Britain – in his article, he looks into and questions the
accepted physiological adaptations that occur with resistance exercise. Cain Leathem, one of our
FSNA lecturers, guides individuals to compete on the stage – either as a bodybuilder or a fitness
model – his case study features one of his recent winners in Muscle Mania last month. Ben Coomber
is a popular public speaker and writer on the topics of training and nutrition strategies for sport – he
outlines some detailed training principles for us to consider. Finally, Scott Graham, from north of the
border at Napier University, is a researcher and lecturer, and has personally published within the field
of creatine research.
Many of you will not specialise in muscle building, but if you work nutritionally with any clients who
do so, it is fundamental that you understand the physiological stresses that they endure. So take your
time to learn and please email or tweet if you have any questions.
Our expert this issue is Gareth Nicolas from Maxinutrition, so he is also well-placed to give insight
to the anabolic picture. We talk to Greg Whyte, an ex-elite athlete and an exercise scientist who helps
celebrity figures achieve some pretty amazing goals. Also, we are very privileged to interview our elite
athlete, Olympic and Commonwealth track cycling champion Laura Trott.
It’s only a few weeks until our second FSN Academy training on the 19th-21st November. All
lecturers (Pete Williams, Cain Leathem, Umahro Cadagon and myself) are busy preparing our
PowerPoints. This FSNA is geared towards nutritional therapists, functional practitioners and students
who completed our May course – it will teach you to understand the exercising body with regards to the
physiological and registered nutritional demands placed upon them. The event now has 18 BANT CPD
points – see page 4 for more information, and a full line-up is on the website www.fsnacademy.co.uk.
In sport, Sir Bradley Wiggins recently fulfilled his only blank score card during his illustrious
career by winning the World Road Time Trail Championships in Spain last month. His goal going
forward is to win on the track in Rio, and he’s currently in discussions with Team Sky for a potential
developmental role going forward. Enjoy this issue.
Ian craig, Editor
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News and research update

A few weeks to go: FSN Academy
Places are still available for the FSN Academy,
but the event is filling up fast now that we have
been accredited 18 CPD hours from BANT,
and 20 from the NNA and FNTP. If you seek a
greater understanding of the exercising body
from a physiological, metabolic and nutritional
perspective, this course is for you.
Lecturers are: Cain Leathem, leading British
exercise and nutrition consultant; Umahro
Cadogan, Danish Functional Medicine pioneer in
sport; Functional Medicine guru Pete Williams;
and Ian Craig, editor and ambassador of FSN.
This FSNA course is very much aimed
towards registered nutritional therapists and
functional medicine practitioners. Underlying
theories of the functional model, which were
covered during the May 2014 event, will now
be assumed knowledge. The course content
has been chosen specifically to fill sport

Statistics from FSNA May 2014
• 85% found the Academy very
informative.
• 75% would recommend the Academy
to a friend or colleague.
• 81% found the Academy very good to
good value for money.
• 84% would attend another Academy.

LAST
CHAN
C
TO E
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!

and exercise-specific gaps in a functional
practitioner’s knowledge base.
Professionals who are not trained in
nutritional therapy or functional medicine, but
who attended the May 2014 FSNA event, will
also benefit from attendance. Having now learnt
about the functional model, it will serve as a
strong platform to explore concepts of exercise
physiology and sports nutrition in greater detail.
In addition to providing a solid scientific base of
information, the course will be presented in a
professional cyclist; the antioxidant debate.
very applied, user-friendly way.
Day 3: Endocrinology of exercise; body
Topics for the Nov FSN
composition assessment and intervention, and a
live consultation with a recreational athlete with
Academy are:
Pre-event Webinar 1: Basics of exercise
health concerns.
physiology.
Post-event Webinar: Exercise immunology.
Pre-event Webinar 2: Basics of training theory.
• See www.fsnacademy.co.uk for more
Day 1: Nutritional needs of sportspeople;
information about topics and bookings. Numbers
are limited to 30, so please book now to avoid
theories of fatigue; drugs in sport;
disappointment. 10% discount applies for
ergogenic aids for athletes.
members of a professional association or for
Day 2: Training and race-specific nutrition;
students and attendees of the May 2014 FSN
fluid demands of sportspeople; case study of a
Academy.

From the journals...
• Beta alanine
improves tactical
performance
Introduction: Considering the
physiological and potential
neurological effects that have
been reported during sustained
military operations, it appears
that β-alanine supplementation
may have a potential benefit
in maintaining physical and
cognitive performance during
high-intensity military activity
under stressful conditions. The
purpose of this study was to
examine the effect of 28 days of
β-alanine ingestion in military
personnel, while fatigued,
on physical and cognitive
performance.
Methods: Twenty soldiers from
an elite combat unit were
randomly assigned to either
a β-alanine (BA) or placebo
(PL) group. Soldiers were
involved in advanced military
training, including combat
4
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skill development, navigational
training, self-defence and
conditioning. All participants
performed a 4km run, fivecountermovement jumps using
a linear position transducer,
120m sprint, a 10-shot shooting
protocol with assault rifle,
including overcoming a misfire,
and a 2min serial subtraction
test to assess cognitive function
before and after 28 days of
supplementation.
Results: The training routine
resulted in significant increases
in 4km run time for both
groups. Peak jump power after
supplementation was greater for
BA than PL (p = 0.034). The BA
group had a significantly greater
(p = 0.012) number of shots on
target after supplementation
compared to PL, and their
target engagement speed after
supplementation was also
significantly faster (p = 0.039).
Conclusion: Results of this
study indicate that four weeks

of β-alanine ingestion in young,
healthy soldiers did not impact
cognitive performance, but did
enhance power performance,
marksmanship and target
engagement speed compared to
pre-ingestion levels.

• Hoffman JR (2014). β-alanine
supplementation improves tactical
performance but not cognitive
function in combat soldiers. Journal
of the International Society of Sports
Nutrition. 11.

• Boost your
brain power with
berries

There is mounting evidence
that diet and lifestyle play an
important role in brain health
and preventing age-related
health disorders, and eating a
flavonoid-rich diet may improve
your brain health, cognitive
function and memory. The
scientific community believes
that brain decline occurs through
a combination of oxidative stress,
inflammation and neuro-toxins,

which contribute to cell death
associated with compromised
function and disease. Some
studies suggest that flavonoids
found in berries offer some
protection and may even reverse
losses caused by age-related
degenerative diseases.
Not only is there increasing
evidence that berry phenolics
provide protection, but there
is a suggestion that they have
the potential to prevent the
progression of neurodegenerative
diseases such as Alzheimer’s
and Parkinson’s. It seems that
flavonoids found in berries
improve blood flow to the brain
and also increase the number of,
and strengthen the connections
between, neurons, because of
their suggested ability to improve
cell signalling.
• Vauzour D (2014). Effect of
flavonoids on learning, memory
and neurocognitive performance:
relevance and potential
implications for Alzheimer’s disease
pathophysiology. J Sci Food Agric.
94(6):1042-1056.
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News and research update

European Specialist Sports Nutrition
Alliance welcome Food Crime Unit
The European Specialist Sports
Nutrition Alliance (ESSNA) has
welcomed recommendations from
food security expert professor
Chris Elliott, that Britain launch a
Food Crime Unit to help protect
consumers from any fraudulent
food incidents, which will include
sports nutrition products.
Professor Elliot’s
recommendations include better
intelligence gathering to make it
difficult for criminals to operate,
unannounced audit checks
by the food industry, and a
whistleblowing system that would
better facilitate the reporting of
food crime, among others.
ESSNA, which acts as a
‘police’ of the sports nutrition
industry by monitoring and
reporting companies throughout
the EU that flout European law
for commercial advantage and

Dr Adam Carey

put consumers at risk, believes
that the creation of the national
framework will go even further
towards ensuring that companies
who sell products that put people
at risk are swiftly shut down.
Dr Adam Carey, chair of
ESSNA, said: “Although sports
nutrition products are extremely
tightly regulated, just as with
the food industry in general,
unfortunately rogue traders do
also exist in our industry. We are
making tremendous progress in
tracking down and eliminating

unsafe products, but there is still
a way to go.”
The Association also
campaigns in favour of
proportionate EU legislation, and
recently held a seminar on sports
nutrition regulation, the aim of
which was to better improve the
legal knowledge of companies
in the industry, which will in turn
ensure consumer safety.
The seminar, which was
attended by a number of leading
companies in the industry, covered
the main European institutions and
an overview of the EU decisionmaking processes. Attendees
were also given an in-depth view
of the sports nutrition regulatory
landscape, including the different
types of legislation, where sports
nutrition falls within them and how
they affect the industry.
• www.essna.com.

Bodyscan announces the opening of its third
DEXA body composition facility
If you’re an elite fitness
professional, you’ll know that
DEXA (dual-energy X-ray) is the
only reliable way to prove that
your fat-loss and muscle-building
programmes are working.
A detailed DEXA report, with
meaningful data about fat and lean

mass, will elevate your offering. As
one of Bodyscan’s PT clients said,
“DEXA clearly demonstrates I’m at
the top of my game.”
If you want to experience DEXA
for yourself, you can book your
own scan at any their our three
locations (Northwood, Sidcup and

Bury St Edmunds). The service
includes a full-body DEXA scan, a
detailed report, explanatory notes
and a one-to-one consultation to
take you through your report.
• www.bodyscanuk.com.

Whey and lactose production gets underway
at new ArNoCo joint-venture factory
Production has begun at a new
whey and lactose production
facility that is a joint venture
between Denmark’s Arla Foods
Ingredients and German dairy cooperative Deutsches Milchkontor
(DMK).
The factory, which cost more
than €50 million to build,
is operated by ArNoCo, an
organisation created by the two
companies specifically to produce
high quality ingredients for the
food and beverage industry.
www.fsnmag.com

Located in Nordhackstedt in
Germany, just 22km south of
the Danish border, the new
facility is adjacent to an existing
60,000 tonnes-a-year cheese
factory owned by DMK. This site
produces mozzarella and semihard cheeses such as gouda.
ArNoCo will use the whey
by-product from DMK’s cheesemaking operations to produce
whey protein concentrate, ready
to be converted into value-added
ingredients for the bakery, dairy

and nutrition sectors.
Hans Jørgen Lauridsen said:
“The construction of the new
ArNoCo factory in Nordhackstedt
is part of our quest to fulfill
the pledges we make under
our ‘Quality starts here’ brand
platform, which promises to offer
our customers security of supply
backed by adequate capacity,
logistics and documentation,
along with uniform high product
quality, supported by strong
traceability.”
FSN NOVEMBER/DECEMBER 2014
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Physiological
adaptations to
resistance training
Paul EhrEn pROVIDES uS WITh
A FASCINATINg REVIEW OF ThE
SCIENTIFIC ThEORIES BEhIND
ThE phySIOlOgICAl RESpONSES
TO RESISTANCE TRAININg. hE
FINIShES WITh A ThOughTpROVOkINg INSIghT TO
RECENT WORk ON ‘MyOkINES’.

T

his brief review will consider
some of the neurological
and physiological
responses to resistance
training (RT). Research in
this area has been quite extensive,
but still remains nowhere near
complete, and of course continues
to evolve. It also throws up a number
of seemingly contradictory papers
and some very interesting academic
shenanigans, which I refer to later.
As both force production and
hypertrophy are arguably the two
most easily recognised responses
to RT, I will start with these areas.
Force may be defined as the ability
to accelerate mass over a given
distance. The ability to generate
force through the production of
muscular tension may, as we will
see, be influenced by a number of
neurological and physiological factors.
We may view hypertrophy as
the increase in cross sectional
area (CSA) of muscle fibres. This
should not be confused with an
actual increase in the number of
muscle fibres (hyperplasia) which,
to the best of my knowledge, has
not been consistently proven as
occurring in human studies as a
result of RT. We may also fine-tune
our definition of hypertrophy by
looking at the difference between
functional (myofibrillar) hypertrophy
and non-functional (sarcoplasmic)
hypertrophy.

8
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“Myokines may be involved in
mediating some of the health
effects of regular exercise; in
particular chronic diseases
associated with low grade
inflammation and impaired
metabolism.”
With functional hypertrophy, we
are considering an increase in the
size and number of the contractile
proteins contained within the
myofibrils, leading to an increase
in their number, and subsequently
an increase in the number of
sarcomeres in parallel. We would
term this ‘functional’ because we
should experience an increase in

force production, but not appreciable
muscle size.
Non-functional hypertrophy, however,
is obtained through increased volume
of the muscle fibres sarcoplasm without
the same level of changes to the
contractile proteins, providing increases
to the muscle size (and weight), but
without the concurrent increase in
strength.
www.fsnmag.com
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The ability to promote functional
hypertrophy is vital to athletes
when power to weight ratios and/
or competitive weight categories are
important. Non-functional hypertrophy
would apply to athletes such as
bodybuilders, rugby forwards, American
football linemen, wrestlers and sumo
wrestlers, where varying degrees of
muscle ‘bulk’ is important.
In practice, pure functional or
non-functional hypertrophy would be
extremely difficult, if not impossible,
to obtain, but manipulation of training
parameters such as muscle actions,
exercise order, exercise volume,
exercise intensity, time under tension,
rest periods and frequency, together
with nutritional strategies (involving
primarily the amounts and timings of
macro nutrients), will influence the
balance of functional and non-functional
hypertrophy achieved. It is therefore
extremely important that the coach or
strength and conditioning practitioner
understands the nature of these
variables and how to put them into
practice to achieve the desired results
with the athletes under his/her care.

Neurological and
physiological responses to
resistance training
With RT, it’s been consistently shown
that neurological adaptions are the
first to be initiated, and will pre-empt
any changes to muscle morphology by
some 8 to 12 weeks (1). Neurological
adaptions will predominately involve the
‘motor units’, which are comprised of
the motor neuron and the muscle cell(s)
it innervates.
If we were to observe a RT novice
performing, for example, a bench press,
not only would force production be
poor, but the movement pattern would
be unsure and/or jerky. Improvement
in the fluidity of movement as well as
the ability to generate increased force
production will depend predominately
on two things; the number of motor
units activated and the frequency in
which these motor units fire. Motor
units have been shown to be recruited
based on the size principle, with the
smaller slow twitch motor units being
recruited at the onset of exercise and
the larger fast twitch units utilised as the
force continues to intensify.
Electromyographic (EMG) studies
have shown that as RT experience
continues, we develop the ability to
improve both the number and type
www.fsnmag.com

of fibres recruited, as well as improve
the rate at which these fibres fire.
Therefore, assuming our subject is
shown correct form in the exercise
being performed, initial increases
in force production in the targeted
muscle(s) will be achieved by way of
continued neural stimulation.
Looking at the mechanical stressors
of RT; when the intensity of the
contractions is sufficient, damage
to the sarcomere architecture may
occur, leading to Z disc disruption and
smearing (2,5). Both the concentric
(positive) and eccentric (negative)
phases of the repetition are important
contributors to the hypertrophic
response and need to be applied
correctly to achieve the desired effect.
The eccentric contractions, in particular,
are linked to the phenomenon referred
to as delayed onset muscle soreness
(DOMS). However, there is still much to
be understood about the exact nature
and causes of DOMs and reviews have
indicated that it should not necessarily
be an indicator of muscle damage or a
requirement of muscle hypertrophy.
Metabolic stress of RT has been
shown to include an increased
requirement for energy substrates,
an increase in lactate, hydrogen ions,
cytosolic calcium ions, decreased
mitochondrial activity and increased
phosphorylase actions (6,7,8). The
muscle contractions which lead to
this mechanical and metabolic stress
will either directly or via the hormonal
and immune system, stimulate protein
synthesis and satellite cell activity,
leading to increase in the number and
size of contractile proteins within the
muscle cell.
Protein synthesis has been shown to
be initiated by the anabolic hormones
testosterone, growth hormone and
insulin-like growth factor, plus the
inflammatory cytokines interlukin-6,
transforming growth factor-β and tumour
necrosis factor-α, which stimulate the
cellular pathways; primarily the protein
kinase mammalian target of rapamycin,
leading to the cell nucleus triggering
increased protein synthesis (3,9,10).

Textbook representation of
hypertrophy
Let’s begin to pull the various threads
together and consider what may be
considered the current ‘textbook’
view of the hypertrophic response to
RT. I would like to concentrate on the
long-term changes, as opposed to the

single session changes, as these will
arguably be of much greater relevance
to performance, health and aesthetics.
Neurological changes are likely to see
an increase in motor unit recruitment
and firing rate, and EMG amplitude
should demonstrate an increase during
maximum voluntary contraction.
Changes to skeletal muscle tissue
should include an increase in force
production, an increase in type I and
type II fibre cross-sectional area and
potentially a shift between the fast
twitch sub types.
The possible changes to connective
tissue, such as tendons and ligaments,
includes additional synthesis of
collagen. However, many apocryphal
accounts lead to the conclusion
that there is a substantial ‘time lag’
between the point of force production
in skeletal muscle and the ability of the
connective tissue to maintain integrity
when subjected to the increased loads
placed upon it. This is particularly the
case when performance-enhancing
substances such as anabolic steroids
are employed.
Changes to the skeletal system
have been studied at some length,
concentrating to a large extent on
post-menopausal women, in an effort
to lessen the incidence of osteoporosis.
The theory that research has attempted
to prove is that the strain imposed by
the application of RT will lead to positive
bone remodelling. My own studies in this
area appear to demonstrate that stronger
individuals, men and women, do tend
to have thicker and stronger bones, but
the evidence is mixed. As ever, selection
issues, population and the exact nature of
the RT utilised will influence the results,
but there does appear to be sufficient
evidence that RT will have a positive effect
on bone health.
As RT is primarily an anaerobic form
of exercise, metabolic changes triggered
should relate to either the phosphagen
or glycolytic systems. Research has
shown mixed results on substrate and
enzyme activity, complicated by the
fact that the increase in muscle cross
sectional area has the effect of diluting
these substances even though their
absolute level have increased. My own
experience, working with power athletes
and bodybuilders, shows a consistent
increase in both creatine kinase (CK)
and lactate dehydrogenase (LDH),
although these may well be influenced
by acute spikes, caused by individual
exercise sessions.
FSN NOVEMBER/DECEMBER 2014
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Another area which is causing
me some interest at the moment
is the influence of RT on the
hepatic enzymes aspartate
aminotransferase (AST), alanine
aminotransferase (ALT) and gammaglutamyltranspepidase (GGT). The
conventional medical view is that
increases in both AST and ALT
are an indicator of hepatic stress.
However, other research shows
that high-intensity RT, leading to
rhabdomyolysis (severe muscle
breakdown), may promote changes
in both these enzymes (11).
Chronic hormonal changes are
subject to influence from a number
of factors, such as the acute
hormone spikes caused by RT and
the hormonal effect of possible
overtraining, which will affect adrenal
function in particular. There does,
however, appear to be a body of
evidence showing that a chronic
elevation in testosterone levels is
experienced, as well as an upregulation of androgen receptor sites
in both skeletal muscle and neural
tissues. These changes will depend
on the type of RT undertaken:
athletes taking part in weightlifting/
powerlifting-style training, including
low repetitions, heavy weights and
long rest periods, will experience a
different hormonal profile to those
who may employ a bodybuildingstyle workout with medium to high
repetitions, much lower poundage’s
and shorter rest periods.
The conventional view, with regard
to cardiovascular changes, is that
RT will not have any major positive
effect on peak VO2 performance or
oxidative enzyme activity and may
even decrease the level of myoglobin
and mitochondrial density. However,
a correctly applied RT programme
will improve the ability of an athlete
to perform aerobic activities and
will therefore have a positive, albeit
non-direct, effect on cardiovascular
performance.
Finally, body composition should
also be heavily influenced by RT
with an increase in fat free mass,
resulting from a correctly constructed
and applied RT and nutrition
programme.

New research
I would now like to re-direct my
gaze to some of the new research
which had, until recently, brought
about a whole new paradigm to the
10
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influence of RT on general health. I
would ask you, however, to ensure
that you read the entire article, as
you will discover that this research
comes with a very large ‘be aware’
notice attached to it. Let’s start with
a little background; the medical and
exercise science communities have
long sought an ‘exercise factor’ over
and above the ability of exercise to
balance energy intake, that may
explain the differences in mortality
and morbidity between sedentary
and active individuals. This would
include the increased incidences of
the so-called sedentary conditions;
type 2 diabetes, high blood
pressure, obesity, certain cancers,
cardiovascular disease, depression
and dementia – it has been summed
up by the phrase “diseasome of
physical inactivity”.
The basic hypothesis drawn
up by research is that a cascade
effect is produced, with “physical
inactivity leading to the accumulation
of visceral fat and consequently
to the activation of a network of
inflammatory pathways, which
promote the development of
insulin resistance, atherosclerosis,
neurodegeneration and tumour
growth, leading to the development
of the diseasome of physical
inactivity” (12).
The recent research has been
led, to the best of my knowledge,
by Bente Klarlund Pedersen,
Professor of Integrative Medicine
at the University of Copenhagen.
Experiments identified hormonelike secretions produced by
contracting skeletal muscle, referred
to as ‘myokines’, which act in an
endocrine, paracrine and autocrine
fashion, affecting the original
secreting cell, adjacent cells and
those on a system-wide basis.
The first of these myokines
indentified appears to have been
Interleukin-6 (IL-6), which in itself
becomes interesting because this
substance is normally considered a
pro-inflammatory cytokine produced
as a result of macrophage activity.
However, it was concluded that
this was environment-dependent
and when IL-6 was produced
and released by muscle cells,
the classical pro-inflammatory
pathways were not activated and
in these instances IL-6 acted in
an anti-inflammatory fashion and
therefore, inter alia, as a protective

agent against the above mentioned
diseasome of physical inactivity.
Other myokines were subsequently
identified, including, IL-15, IL-8,
brain-derived neurotrophic factor
and fibroblast growth factor-21.
The conclusion of the research
papers in my possession is:
“The finding that muscles
produce myokines, creates
a paradigm shift and reveals
new scientific, technological
and scholarly horizons. We are
convinced that the characterisation
of the biological effects of known
and unknown peptides, constituting
the muscle secretome, will dominate
the coming decade. Moreover,
we suggest that myokines may
be involved in mediating some
of the health effects of regular
exercise; in particular chronic
diseases associated with low
grade inflammation and impaired
metabolism.”(12)
However, and it is a big however,
as part of my own investigations I
normally do a background check on
the lead authors of the research that
I am relying upon. Unfortunately,
various internet posts, including
the Times Higher Education
supplement, report that Professor
Pedersen was: “found guilty of
scientific dishonesty in relation to
six articles of which she was senior
author. The articles describe the
release of proteins called myokines
during exercise, which is purported
to explain its health benefits.”
I have absolutely no way of
substantiating these claims on
Professor Pedersen’s integrity,
and I include it here purely as a
warning shot that, as ever, research
should not be taken solely at face
value. At the very least, it has
opened up a direction of thinking
that has many fascinating aspects.
We all need to continue our own
investigations and draw conclusions
on what is an ever-changing and
expanding subject. FSN
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Creatine supplementation:
application, benefits and
adverse effects
OVER THE PAST 20 yEARS, CREATINE HAS PlACED ITSElF FIRMly IN THE lIST
OF ERgOgENIC AIDS FOR ATHlETES. BuT WIll WE All BENEFIT FROM ITS
uSE AND ARE THERE DOWNSIDES? RESEARCHER Scott Graham, FROM
EDINBuRgH NAPIER uNIVERSITy, SHARES THE STuDIES WITH uS.

C

reatine (Cr), or it’s more
commonly used form,
creatine monohydrate, is
a widely-used and legal
ergogenic aid, which has
been shown to primarily benefit short
duration, high intensity activities
such as cycling, sprinting and
track athletics. Certain non-healthy
populations, such as Parkinson’s
disease patients, have also been
reported as potentially benefitting from
creatine supplementation.

Muscle energy metabolism
Within the body, human movement
is controlled by the contractions
and relaxation of opposing muscle
groups. These contractions are fuelled
exclusively by free energy that is
released when adenosine triphosphate
(ATP) is broken down to its constituent
parts: Adenosine diphosphate (ADP)
and an energetic phosphate group (Pi).
During muscle contraction, creatine
phosphate (PCr) is degraded and the
phosphate is subsequently given to the
ADP in order to regenerate the ATP.
The enzyme creatine kinase (CK) (1)
facilitates the energy release from the
PCr by separating Pi from creatine, with
the subsequent energy release being
used to bind the Pi to an ADP molecule
that forms ATP. The now free creatine
(Cr) is then rephosphorylated back to
PCr.
During the initial seconds of
maximal contraction, the rate of
ATP and PCr degradation is rapid,
with its purpose being a delay in the
increased reliance on glycolysis for
muscular energy supplies. Creatine
is also thought to help maintain
normal muscle pH during the first few
12
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seconds of intense exercise by limiting
H+ (hydrogen ion) accumulation in the
muscle cells.

What is creatine?
Creatine (methylguanidine-acetic
acid) is a naturally-occurring amino
acid and it exists in fish, meat and
other animal products, with only trace
elements found in some plants. It is
found principally in skeletal, cardiac
and smooth muscle in its free (Crf)
and phosphorylated forms (Crphos).
95 per cent of the total creatine pool
(TCr) is contained within the skeletal
muscle, with the remaining 5 per cent
found in the heart, brain and testes.
Within skeletal muscle, Crphos makes
up approximately 60 per cent to 66
per cent of the total creatine pool;
both Crf and Crphos levels in skeletal
muscle can be influenced by factors
such as muscle fibre type, age, gender
or disease. These particular factors
cannot be affected by training.
Creatine for a 70kg male is
replenished within the body at a rate of
approximately 1.6 per cent of the total
per day, with the total creatine content
being estimated at between 120g to
around 140g, representing a turnover
of approximately 2g per day replaced
through endogenous and exogenous
sources. The average creatine intake,
that is extracted from a mixed diet,
is approximately 1g per day; the
remainder needed (approximately
1g) is replaced through endogenous
synthesis in the liver, pancreas and
kidneys from the precursors arginine,
glycine and methionine.
In the case of vegetarians or
others on a creatine-free diet, the
body’s daily requirements are met

totally by endogenous synthesis, with
vegetarians noted as having higher
levels of creatine uptake than normal
dietary groups (2).
During high intensity exercise, the
depletion of phosphocreatine stores
in the body contributes to the onset of
fatigue, with the result that ATP cannot
be resynthesised at the necessary
rates to continue the exercise at the
same level (3). The availability of PCr
is therefore a likely limitation to muscle
performance in respect to short
duration, high intensity exercise due to
the body’s inability to resynthesis ATP
after the depletion of PCr.
Creatine stores in the body
can be increased through oral
supplementation, which is potentially
more suited to high-intensity activities
such as those requiring a high power
output with short recovery periods, or
the ability to rest between movement
sequences.

Phosphocreatine
resynthesis
The rate of PCr resynthesis is
dependent on available oxygen
because it does not happen under
anaerobic conditions. Endurancetrained athletes have better PCr
resynthesis rates, linking oxidative
capacity and PCr resynthesis after
exercise. Complete resynthesis of PCr
following high intensity exercise may
require up to 15 minutes (4); however,
athletes with a high aerobic capacity
may be at an advantage when
compared to strength/power athletes.
The rate of PCr recovery has been
demonstrated to be slower following
intense exercise as compared to light
exercise, probably due to increased
www.fsnmag.com

feature PERFORMANCE NUTRITION

“As long as athletes
understand the
general mechanisms
of uptake and
the potential
drawbacks of use,
supplementation may
benefit a number of
activities, including
running, rowing and
kayaking, resistancetype training and
climbing.”
concentrations of H+ in the creatine
kinase equilibrium reaction. This
will have an effect when planning
post-training recovery; particularly
the intensity of recovery and potential
length of DOMS (delayed onset
muscle soreness).

Creatine and muscle fibres
There are three classifications of
skeletal muscle fibres in humans:
Type I – slow contracting, highly
oxidative, slow to fatigue, used
primarily during endurance exercise;
Type IIb – fast glycolytic, used during
strength or power exercise; Type IIa –
used for both types of activity. Fatigue
during intense muscle contraction
may be caused by the rapid utilisation
of PCr within type II fibres.
Fibre type composition of muscle
reflects mainly genetic inheritance.
However, a proportion of muscle fibre
characteristics may be influenced by
training. Muscles with predominantly
fast twitch (FT) fibres have a higher
total creatine content than muscle
with a high content of slow twitch
(ST) fibres, and energy provision
through creatine phosphate hydrolysis
has been shown to be greater in
individuals with mainly FT fibres.
Hence, running sprinters and sports
such as sprint kayaking have shown
greatest physical improvements with
supplementation.
www.fsnmag.com

To date, there have been few robust
studies examining Cr supplementation
in sports such as boxing and martial
arts. In training and in competition,
however, success is intrinsically
predicated by fast movement and
reactions, so the potential exists that
Cr supplementation may improve
overall performance.

Creatine supplementation
The potential of Cr supplementation to
improve physical performance is not
a new concept. For over eighty years,
studies have shown that in humans,
creatine ingestion will result in an
increase in the body Cr pool (Crtot),
thereby making more Cr available for
resynthesis in the working muscles.
As long as athletes understand
the general mechanisms of uptake
and the potential drawbacks of use,
supplementation may benefit a number
of activities, including running, rowing
and kayaking, resistance-type training
and climbing (6).
Supplementation has been shown
to benefit maximal performance:
Harris et al (2) confirmed that the
ability to produce muscle torque was
increased following a five day period
of creatine supplementation (20g
daily). Oral creatine supplementation
can be said to influence performance
during short duration, high intensity
exercise. Activities best described as

intermittent high intensity exercise
with periods of active recovery, would
theoretically benefit best from creatine
supplementation. It does this in three
ways:
• Elevated PCr stores prior to
exercise, which allows increased ADP
rephosphorylation.
• PCr provides increased buffering
capacity of, and reduced dependency
on, anaerobic glycolysis.
• Reduction in the increase of H+,
which can inhibit muscle fibre crossbridge cycling.
The generally accepted values for
short-term supplementation is 20g
per day for five days, ingested with
hot liquids and meals at four hourly
intervals. This regimen is, in effect, a
saturation dose to ensure all potential
responders receive enough Cr to reach
their ceiling value. A regime of 25
grams of creatine monohydrate/glucose
(83 per cent creatine monohydrate)
daily over a period of seven days has
also been used with mixed results. It is
also suggested that recipients should
minimise or abstain from caffeine
ingestion to maximise the Cr uptake.
Total muscle creatine accumulation
can be increased by an average of
60 per cent when ingested in solution
(five days of 20g daily) in combination
with simple carbohydrates (370g of
carbohydrate per day). It has been
suggested that this is caused by
FSN NOVEMBER/DECEMBER 2014
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the stimulatory effect of insulin on
muscle creatine transport and/or as
a consequence of insulin increasing
skeletal muscle Cr uptake. The
precise mechanism by which Cr
uptake can be influenced by CHO
ingestion has yet to be ascertained.

Population differences

• NoN-respoNders
It has been well documented
that non-response rates to Cr
supplementation are between 25
per cent and (up to) 33 per cent
in the healthy population. It has
been suggested that this is due
to a ‘genetic ceiling’ for potential
muscle creatine increase, whereby
individuals who have naturally
high Cr levels will not benefit by
supplementing their existing levels;
in effect, supplementation would
only give them the ingredients for the
production of very expensive urine.
• EffEcts of agEing
In healthy humans, the content
of muscle electrolytes, free amino
acids and energy-rich phosphogens
are influenced by age and gender.
The percentage contribution of
type II muscle fibres reduces
with age. When comparisons are
made between subject groups of
different ages, Crphos levels were
lower, whereas Crf was found to
be higher in the aged group when
compared to the younger group.
However, in general terms, with the
exception of individuals with renal
dysfunction, Cr supplementation
may be considered relatively safe if
accepted supplementation regimens
are adhered to.
• crEatinE lEvEls in nonhEalthy individuals
Muscle concentrations of Cr can
be significantly lower in individuals
with muscle wasting or diseased
states. It has also been suggested
that creatine loss is increased
during the fasted state; therefore
Cr supplementation should not be
used in conjunction with any type of
calorie-restrictive diet.

Training effects
In subjects who participate in
exercise which results in muscle
hypertrophy (e.g. heavy resistance
or weight training), common sense
dictates that with the resultant
increase in muscle mass, then a
subsequent rise in Crtot levels must
also follow. This has not, however,
14
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been demonstrated consistently
(5), thereby providing further
evidence of the ‘genetic ceiling’. For
those individuals near or at their
ceiling values, ingestion of creatine
monohydrate is, in effect, hoping for
a ‘placebo effect’.
It has been reported that long
duration heavy resistance training
results in significant increases in
resting concentrations of Cr. It is
therefore probable that highlytrained strength and power athletes
may not benefit as much as nontrained individuals from creatine
supplementation. It has been
suggested that larger doses and/or
longer periods of supplementation
may be needed to achieve the same
effect. There have been relatively
few long duration studies, and it
has been speculated that long-term
continuous supplementation may
elicit renal stress. Therefore, it would
be prudent to use the accepted short
duration regimens until there is a
body of robust evidence.

Weight gain and possible
adverse effects
At present, no clinically robust study
has reported serious or dangerous
adverse effects in man or animals.
However, in the initial period of
popular supplementation, with
mass media interest, ill-informed
opinion associated supplementation
with potentially serious adverse
reactions. In 1997, in the immediate
aftermath of the deaths of three
National Collegiate Athletic
Association wrestlers, the media
directly attributed their passing to
creatine usage. Indeed, a number
of authors published scientific
reviews reinforcing the suggestion
that Cr supplementation was the
cause of death. Subsequent medical
enquiries, including autopsy reports,
determined that the supplementation
was not responsible for the deaths;
these were directly attributed to
exceptional heat stroke, caused
by high intensity exercise in a high
temperature environment.
Renal dysfunction, muscle
cramping and seizure, and
thermoregulatory impairments
have all been linked to creatine
supplementation. However, the
anecdotal reports and claims have
not, to date, been supported by
robust clinical evidence.
The ‘myth’ that Cr

supplementation can kill lingers
on, and it is advisable to ensure
correct hydration status and good
understanding of heat exposure
when exercising in very hot and/
or humid environments. ACSM
convened a roundtable meeting
to discuss this situation, and
suggested that careful evaluation
should occur when athletes consider
supplementation if they were
‘wishing to control weight’ or were
‘subjected to exercise and/or hot
environments’. The hypothesis being
that supplementation can impair
thermoregulatory mechanisms
and, via fluid retention, lead
to a dehydrated state. If allied
to high intensity or very long
duration exercise, inadequate fluid
intake and/or a hot and humid
environment, then the potential may
exist for heatstroke.
Weight gain of one to two kilos is
the most commonly reported sideeffect of Cr supplementation, but this
has not been proven to be harmful.
In certain sports (most notably alpine
skiing, where heavier skiers are more
successful), it may be of benefit.
This weight gain is probably due to
water retention and, in longer-term
supplementation with strength-based
training, increases in muscle size.
There has been some anecdotal
evidence of diarrhoea, dehydration,
muscle cramping and gastrointestinal
distress (7) after Cr supplementation.
However, the incidences of mild
abdominal discomfort are extremely
rare and most are probably due to
inadequate hydration, prolonged
exercise in hot and humid conditions
or other nutritional errors.

conclusion
Creatine supplementation has
the potential to benefit certain
individuals participating in certain
sports. Certain weight gain must be
offset against the demands of the
sport or physical activity. Potential
users must also understand that
those who have creatine levels
at or near their genetic ceiling
will not be able to improve their
performance, irrespective of which
supplementation regimen they use.
Creatine supplementation has the
potential, in certain individuals,
to elicit legal and relatively safe
improvements in ability, but these
must be examined in terms of cost
and weight gain. FSN
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ELITE InTErvIEw What’s your diet like?

Laura Trott

Olympic Cyclist

A

fter an incredible
turn of events
at the Glasgow
Commonwealth
Games, that saw
Laura Trott being diagnosed with
a kidney infection just days before
her main event, she went on and
triumphed in the 25km points
race. Laura has become familiar
with the top of the podium, but
her road to success started off
a little bumpy. Born a month
premature with a collapsed lung,
and later diagnosed with asthma,
Laura has fought for her success
and conquered the world of track
cycling. We are honoured to steal
a moment of her time to ask her
a few questions.

Q

Firstly, a huge
congratulations on
your performance at
the Glasgow Commonwealth
Games; please tell us about
that win?

LT: It was up there with the best
for sure. I had entered the Games
very open about the fact that I
was targeting Gold, as it was the
only one missing from my senior
collection. And while it might have
been closer than I would have
liked, I got there in the end. In
the circumstances, it felt right up
there with my Olympic titles. I am
very proud to be able to say that I
am a Commonwealth Champion.

Q

How does the
atmosphere and
vibe differ between
the Olympic Games and the
Commonwealth Games?

LT: The crowd were brilliant up
in Glasgow and the atmosphere
was great. British Cycling had
spoken to us about being
Team England in Scotland at a
potentially sensitive time, but
none of us felt anything other than
massive support and positivity
from everyone. It was similar to
the Olympics in that, when I was
riding around the Velodrome, I
could hear a wall of noise following
me – it can leave your ears ringing
afterwards! The closing ceremony
16
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of the Commonwealths was also
brilliant, partly because I bought
tickets and watched from the
stands with my parents. I do love
Kylie Minogue, who performed
that night. I actually met her at a
party post-Olympics, and she is
even smaller than me, even with
heels!

Q

The Commonwealth
Games proved to be
a very trying time
for you; where do you find
the guts and motivation to
carry on?

LT: It was difficult as I wasn’t
well, but I’ve always just had the
drive to push myself to the limits.
I think all athletes do – it’s part
of our wiring. Being unwell was
upsetting at the time and it led
to a lot of stress which, in turn,
can make you feel worse, but I
just have something that ‘clicks’
inside me, and I know I have
to keep going. So I did, and the
result was the Gold medal! That’s
the sort of experience that I can
use in the future too, to remind
me that I can carry on even if I’m
not feeling well.

Q

Keeping your
body nourished
and fuelled is of
optimum importance; could
you take us through a day
of your diet? And perhaps
tell us how you make use
of the High5 products, your
nutrition sponsor?

LT: I eat quite a lot at home,
and I have to say I’m not the
healthiest person that I know. I’ll
often have a big bowl of porridge
for breakfast, a sandwich or
chicken salad for lunch and then
some carbs for dinner. At the
Commonwealths, on the day that
I won Gold, I had a margherita
pizza for lunch! High5 is the
nutrition partner of my current
road team, and absolutely has
its place on longer training rides
and road races. The energy
source 4 in 1 is great for me,
as I can use it both during and
after exercise. I also make my

own snacks for on the bike.
Homemade chocolate rice cakes
and jam sandwiches are two of
my favourites.

Q

When you’re
competing in foreign
countries, is there
anything (food-wise) that
you miss about home?

LT: Yes – all the time! I eat quite
plain food a lot of the time, and
I like home comforts like a nice
plate of pasta. Even when you
eat those same dishes in foreign
places, it’s just not the same.

Q

It can’t be all work
and no play. What’s
your one indulgence
on ‘cheat day’?

LT: Chocolate! Without a doubt,
it’s chocolate! I eat it pretty much
every day, but I have managed
to find OhSo, which is a healthy
chocolate – so it means that I
can cheat and not feel guilty.

Q

You obviously
spend many hours
on the bike; what
other physical training do
you do?

LT: I obviously ride both on the
track and on the road, which
means I get some variation
on the bike and work different
muscles. I prefer the track as I
don’t like training in the rain! I
also go to the gym to do some
light weights work, but I don’t
do that every day. I also walk
the dogs, which is normally
quite energetic, although maybe

doesn’t fall into the ‘training’
category.

Q

Going through your
fan page and social
media, it’s evident
that you are a motivation
and inspiration for many
people; who has been your
inspiration along the way?

LT: In the cycling world, it has
to be Brad Wiggins. He was my
motivation for me when I got into
cycling, and he’s such a funny
person when you get to know him.

Q

And lastly, could
you give insights
to our nutrition
and exercise specialists
regarding the pressures and
challenges of elite track
cycling?

LT: A tricky question as there are
quite a lot! With nutrition, I guess
the main challenge for me is to
keep fuelled and hydrated. The
minute you start to feel hungry or
thirsty, it’s too late. With exercise,
it’s all about just looking after
your body and knowing that
recovery is just as important as
pushing your body to the limits.
Injuring yourself through training
in the wrong way, or overtraining,
can lead to all sorts of recurring
problems and, in the end,
missing training means missing
races. And, for me, that would be
pretty bad news. FSN
Thank you for taking the time to
answer our questions and all the
best with the current season.
www.fsnmag.com

ask the

experts
In this section of the magazine, every issue we ask an expert a few
questions that are pertinent to nutrition and exercise practitioners.
We talk to Gareth Nicholas, exercise physiologist and head of
nutrition at MaxiNutrition.

Q

Gareth, with your
underlying knowledge
of exercise physiology, can
you explain to our readers
the main physiological
processes that we wish to
stimulate for purposes of
anabolic drive.
GN: The main process behind
anabolic drive is the positive
manipulation of the net protein
balance – a greater protein
synthesis versus protein
breakdown; for this, the two
key ingredients are resistance
exercise and protein. There
are other potential stimuli to
anabolic drive; for example,
the hormonal effects of growth
hormone and the release of
insulin growth factor 1, insulin
and testosterone. However, the
underlying mechanisms postadolescence are less clear. From
a supplementation perspective,
the use of hormones and prohormones are in breach of
WADA (World Anti Doping
Agency) doping strategies and
could potentially be harmful to
health.

Q

How is it best to do
this nutritionally? What
are the raw ingredients
most scientifically proven
to support this anabolic
process.
GN: The best approach to
anabolic drive is the inclusion
of protein; more specifically,
increasing the reference intake
of protein for health from 0.8
grams per kg of body mass
per day (g.kgBM.d) towards a
maximum of 2 g.kgBM.d. The
choice of protein should include
a high essential amino acid
(EAAs) content. Most importantly
is the level of leucine in the
EAAs. Leucine is the key driver
to stimulate mTOR (mechanistic
target of rapamycin), the
signalling pathway central to
protein synthesis.

Q

And exercise-wise:
anabolic weight
training theories are
constantly evolving, so
what is your take on
maximally stimulating
the muscle for growth?

GN: Resistance training is
scientifically proven as the
most successful to stimulate
hypertrophy. Key components
within a successful muscle
building programme should be:
• Lifting heavy weights.
• Eccentric muscle contractions.
• Low to moderate volume.
• Metabolic in nature.
Most recently, training
programmes such as German
Volume Training have become
very popular to stimulate muscle
growth.

Q

And what role does
recovery play in the
growing phase of the
muscle? How do you get
the balance right for each
athlete?
GN: For a positive anabolic
response, recovery is one of the
most important functions. Training
is the stimulus, whilst recovery
(both rest and nutrition) cements
the adaptation. Training causes
repairable muscle damage and
degradation and recovery is the
period for growth and repair. A

recovery plan should be tailored
to the individual in perspective
of the desired response following
training. For example, recovery
after a heavy legs session will
differ from the recovery required
from a conditioning session.
From a nutrition perspective,
it is the tailoring of fluid, carbs
and protein first and then other
ingredients may be added, but on
an individual basis.

Q

New sports nutrition
ingredients are
always appearing on the
marketplace, some that
last the test of time and
some that don’t. Is there
one that, with anabolic gain
in mind, excites you at the
moment?
GN: In my experience the first port
of call is doing the simple things
well. From elite athletes down
to the recreational exercisers,
some of the basics could still be
improved. There are a handful of
ingredients that I suggest could be
beneficial given the right situation.
My top five, notwithstanding the
obvious ’protein’, would be:
• creatine – to support strength
and power.
• caffeine – to maximise training
intensity.
• Beta alanine – the acidosis
buffer to metabolic training.
• hMB – particularly for a new.
trainer or an exerciser returning
from injury to encourage lean
muscle tissue growth.
• Vitamin D – (especially in
the winter months) to support
muscle function, bone health and
immunity. FSN

About the expert Gareth Nicholas BSc MSc

MaxiNutrition’s Gareth Nicholas studied exercise physiology BSc (Hons) and human performance MSc at Brunel University in Uxbridge. Gareth has been working in sport
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What it really takes to
be ‘buff’
Cain Leathem, FSN ACADEMy
LECTuRER AND ExERCISE AND
NuTRITION CONSuLTANT, HAS
PREPPED HuNDREDS OF CLIENTS
TO LOOK THEIR BEST, WHETHER IT
IS ON STAGE OR ON THE BEACH.
HE SHARES A RECENT TRIuMPH
WITH uS, WHEN HIS CLIENT KIERAN
COOPER WON MEN’S PHySIquE
CLASS AT MuSCLE MANIA IN
LONDON LAST MONTH.

W

hat does it take
to be buff? Time,
education,
dedication,
discipline, patience
and factors such as genetics.
What I would like to stress is
that the journey is one that will be
different for everyone. There is
no ‘one-size-fits-all’ approach. It’s
not ‘all about the macros’ or going
Paleo or ‘carb back loading’. It is a
LOT more of a psychological and
individual process than most people
understand…until they go through it!
As a professional in this
industry for over 20 years, I have
studied anatomy and physiology,
biomechanics, nutrition, blood/DNA
testing and many more disciplines
that allow me to assess the needs
and health of my client before
designing and embarking on a
prescription of exercise (including
resistance programmes, stretching,
fat loss-based cardio training),
nutrition (encompassing calculated
and regulated food intake as well
as bespoke supplement plans) and
all the extras such as posing for
stage presence, tanning etc. But
the most important factor for me
is to offer on-going and consistent
mentoring that educates the client
and instils confidence as well as
understanding. Get to know your
client, communicate and LISTEN
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to what they do (and
sometimes don’t) tell you
and prescribe and adjust
accordingly.
An example/case study
of a client/student/good
friend of mine is that of
Kieran Cooper. He is an
established and successful
personal trainer himself,
and his journey has seen
him travel from a so-called
‘average’ man geneticswise (as witnessed, both
by his prior physique, and
his fitness genetic testing).
Kieran is 6ft 2inches and
stood a proud, slim 78kg.
His DNA profile had him
at 52 per cent enduranceKieran Cooper
based and 48 per cent
inflammatory markers etc. We tested
power-based genes: smack bang
Kieran for food intolerances to design
in the middle, nothing outstanding
a much more bespoke nutrition
and for weight management, to
programme. We used only the very
consume a relatively low-carb diet.
best quality supplements, all free of
With reference to his goal of putting
artificial sweeteners and colourings.
on muscle, we more than trebled the
We assessed his individual ‘fatrecommended carbohydrate intake
burning zone’ to not only maximise
until it came time to cut back and
the adipose tissue loss to help him
unveil his defined, winning body.
look so defined on stage, but also
To be clear, we did not ignore these
to reduce the loss of hard-earned
results…we individualised them with
muscle tissue. Muscle loss is an allmy knowledge of what is required
too-common issue with many people
for this particular discipline. We also
who ‘diet down’ to achieve that
ran blood samples to review health
ultra-lean look, and it does not have
status, hormone levels (including
to happen…but assessments are
testosterone, adrenal and thyroid),
www.fsnmag.com
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needed rather than using outdated Self-report of current conditioning
detail, he did not have a lot of
ing on a scale of 1-10
formulas or fad protocols.
energy for their own shared
please score all of the follow
being excellent)
(with 1 being poor and 10
……….
exercise/sporting discipline
All along his journey, we
activities! He also moved home
• Current performance of
….
……
ing sessions
• Recovery between train
……….
recorded his progress, utilising
twice in the lead up to his
rns
patte
ing
sleep
nt
• Quality of curre
……….
une system)
tools such as a bio-electrical
first competition, and as most
• Health status (i.e. imm
……….
• Strength levels
……….
impedance analysis device, to
people know, that can be a very
• Endurance levels
g painful/restrictive
• Condition of joints (1 bein
ensure constant and continual
stressful time in itself.
……….
and 10 being excellent)
painful/restrictive
g
improvements, and we adjusted
bein
Due to the pressures of
(1
les
musc
of
• Condition
……….
and 10 being excellent)
……….
the programme accordingly.
being
strict with your nutrition
• Skin and hair condition
g depressed and
Please note that I say “we”,
and
training
protocols, the risk
• Recent mood state (1 bein
….
……
g positive and focused)
unmotivated and 10 bein
because this really is a team effort. I
of over-doing it can be high.
feel may have taken
may give input, but the client has to please report on any other changes youonal
As such, in addition to my
issues, weight issues,
horm
in the last month: such as
place
be very involved and totally honest
regular face-to-face meetings
lation etc.
digestive efficiency, circu
………………………………
……
……
with what they are actually doing. It
with my clients (I personally
……
……
……
…………
……
………………………………
………………………………
is Kieran who ate the meals, lifted
find the current trend of
you
thank
...
………………............
………………………………
the heavy weights, did the endless
internet training and remote
hours of low intensity fat-burning
‘transformation gurus’ quite
on personal trainer. This can be
cardio, and ultimately it was he
disturbing), I ask them to complete
exhausting when the physicality
who had to stand up on stage in his
a self-evaluation form (see selfof demonstrating exercises and
bright red shorts to be critiqued by a
report box, above left), each month
assisting in the handing of weights
panel of judges. Kieran has become
so that they can:
is coupled with his own tortuous
a very close friend throughout this
• Appreciate improvements in
routine and eventually, a reduction
long journey, as do many of my
varied parameters
in calorific intake.
clients. We share a mutual respect
• Spot potential warning signs of
• Relationships – many can be
and belief and I take my role not
‘over-training’ before they become
hard work at the best of times,
just seriously, but personally.
problematic.
be it partners or family or friends.
My own assessments on
Examples of
Through tiredness, apprehension
my clients may include a body
considerations and
and not having eaten their favourite
composition analysis; we tested
assessments
junk food for a while and it is
Kieran on a monthly basis to
• Work – don’t just think of the
amazing how short some people’s
ensure continual improvement and
obvious physicality of the person’s
fuses can get! It is a two-way street
we adjusted various parameters
job, because it may be that they
of understanding…those going
accordingly. I use various tools,
have a very sedentary profession
through the regime have chosen
including bio-electrical impedance
but with long hours, deadlines and
to do so, and need to realise that
analysis, which evaluates changes
tremendous pressure. This will
others want to eat what they desire
in lean tissue vs fat tissue. These
impact hugely on energy levels and
and it is not done as a tease or
are obviously vital considerations
recovery capabilities. The negative
out of disrespect. And for the
when building a lean, muscular
effect of stress, be it physical or
partners/family/friends, it can be
physique, yet many professionals
emotional, will be to drain energy
annoying that their social outings
do not evaluate lean gains, which
and enthusiasm. It will raise stress
may be curtailed due to the fact
surely is neglecting a major
hormones such as cortisol, that in
that many foods may be no-go…
consideration in such a physique…
turn will suppress testosterone and
especially those lovely desserts and
muscle. The use of callipers, which
the immune system – not an ideal
boozy nights. In Kieran’s case, he
I do use, is limited in what they
scenario for someone undergoing
is in a stable, loving relationship,
can tell you beyond site-specific
a term of consistent hard training,
but the rigours of his competition
reductions/gains in subcutaneous
very often coupled with a reduction
preparation did mean a lot of time
adipose tissue. They do not
in overall energy intake. In Kieran’s
away from his girlfriend Gemma,
measure muscle changes, nor are
Table 1: Suggested
case, he is a hard-working, handsand without giving too much
they an accurate or legitimate tool
training schedule
for ‘guessing’ issues with hormonal
Day 1: Legs
Day 2: Chest & BiCeps
Day 3: BaCk
Day 4: shouLDeRs & tRiCeps
deposition sites. In my humble
opinion, there are too many trendy
- overhand chins
shouLDeRs:
- seated/lying leg curl Chest:
- Lat pulldown
- seated dumbbell press
- seated leg extension - 30 degree incline
ideas being touted around social
underhand to the front - Dumbbell upright rows
dumbbell press
- Barbell squats/leg
networking sites that short-change
- Bent-over barbell rows - side lateral raises
- Flat presses (barbell or
press
the client when an educated and
- Dumbbell bent-over
dumbbell)
- Barbell front presses
- one legged press
tried and tested, personal approach,
rows (varied hand
- incline dumbbell flyes
(Deep with foot
positions to target
- parallel bar dips
tRiCeps:
high on the plate to
with respect for individuality, is what
different areas of the
- Close grip bench press
load the hamstrings)
often works best.

“Please note
that I say
‘we’, because
this really
is a team
effort. I may
give input,
but the client
has to be
very involved
and totally
honest with
what they
are actually
doing.”

- standing and seated
calf raises
- Roman chair/
swiss ball reverse
hyperextentions for
glutes

www.fsnmag.com

BiCeps:
- Barbell curls
- incline seated dumbbell
curls
- standing hammer curls

back)
- Rear delt bent-over
raises
- swiss ball hyper
extensions

- Lying extension (skull crushers)
- one arm overhead dumbbell
extension

Training
Table 1, left, shows an example of a
suggested training schedule (this is
not necessarily Kieran’s; we have to
FSN NOVEMBER/DECEMBER 2014
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keep some things secret so he keeps
winning)!
For all exercises, complete 1-2
sets x 12 reps as a warm-up plus 2
heavy sets x 8-10 reps.
Additionally, abs tend to be added
in twice per week as suits the client:
• Side twisting crunch x 20 and
repeat.
• Lower crunches x 25 and repeat.
• Double crunches x 20.
• Cain crunches – a speciality of
mine and one of our secrets to
creating winning abs!
At the end of each weights’
session, I often recommend doing
around 30mins’ moderate CV
exercise within the individuals’
‘fat-burning zone’ (X-Trainer, Rower,
Powerwalk etc). Too many trainers
are still applying archaic formula
to supposedly calculate a person’s
fat burning zone. There are far too
many variables that contribute to
variation, including muscle fibre
type, capillary density, heart and
lung conditioning, mitochondrial
efficiency etc. As shown in the
photo above, it is possible to
analyse gaseous exchange (indirect
calorimetry Respiratory Exchange
Ratio assessments – RER) that can
then report as to the fuel substrates
being used to fuel that particular
intensity of exercise (i.e. the ratio
and amount of fat vs. carbohydrate
at any given heart rate). These
assessments allow my own clients
to maximise efficient fat loss, while
maximising muscle retention and

The supplement protocol
Table 3 shows a supplement programme that can be used to
compliment the food plan.
Table 3: Sample supplement programme

growth, as opposed to hoping for the
best. An understanding of what is
known as the ‘crossover concept’ in
physiological circles is vital if you are
to grasp the basics behind energy
usage in relation to exercise and
lipolysis (fat breakdown). It’s a fairly
simple concept to grasp in that as
exercise intensity increases, the ratio
of carbohydrate to lipid utilised as
an energy source goes up and vice
versa.
Kieran’s peak fat burn zone
was tested at various stages of
his preparation...the most vital
being around three months before
the competition when the focus
on getting lean really begins in
earnest. His zone was analysed,
via gaseous exchange, and seen to
be maximal efficiency at between

Table 2 shows an example of an eating programme, although it must be stressed that
this varies greatly from person to person:
Table 2: Sample nutrition protocol

- 3 x free range egg whites, plus 3 x whole eggs
- 75gms of organic porridge oats soaked in water with 10-15gms of a
good quality whey powder to flavour

Mid-morning: - A fresh fillet of oily fish in a large mixed vegetable salad with 40gms
of brown rice or 125g sweet potato
Lunch:

- 200gms organic/free range chicken/turkey breast/fish
- 80gms brown rice or 100g quinoa or 250g sweet potato
- 200gms plus mixed cruciferous vegetables

Mid-afternoon: - As mid-morning – fresh fish in a vegetable salad with rice
Dinner:

- 220gms fish (esp. fresh herring due to naturally high creatine levels)
or 200gms organic chicken/turkey breast/lean beef
- 40gms brown rice or 125 gms sweet potato
- 200gms plus mixed vegetables

30 minutes
before bed:

- Whey protein in water with 1 tablespoon of essential fats and a
green foods powder (the oil and the green foods, as well as being
highly nutritious, also slow gastric emptying, giving a delayed
delivery of the protein as you sleep)

TOTAL DAILY INTAKE = approx. 2300 kilocalories
22
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1 x quality multi-vit/min complex
1 x 1000mg Vitamin C
1 x vitamin D3 5000 IU

Lunchtime:

1 x B complex
1 x 1000mg vitamin C
1 x chelated multi-mineral formula

Evening:

1 x multi-vit/min complex
1 x antioxidant formula (inc. vit E, CoQ10 and
phytonutrients etc)
1 x 1000mg vitamin C

Bedtime:

1 x 20mg zinc picolinate
1 x 400mg magnesium bisglycinate/malate
10gms of glutamine powder

Throughout the day a good quality omega-3/6/9 oil (have 2-3
tablespoons per day mixed in food)

The nutrition protocol

Breakfast:

Breakfast:

Pre-workout: 5g beta alanine, 10g glutamine, 5g creatine, 5g BCAAs,
200mg alpha lipoic acid to maximise nutrient uptake
and additionally to act as an antioxidant
Post-workout: 10g glutamine powder, 5g creatine, 5g BCAAs,
200mg ALA followed by 30+gms of hydrolysed whey
mixed in water

128-136bpm. Much higher than
this and he is utilising predominantly
carbohydrates – not much use to us
if we want to unveil those awesome
abs. This did change dramatically
when retested two months later and
as such, we adjusted the intensity of
his cardio-based workouts to again
maximise results.
On the subject of testing, the
physiology of any person can
change, sometimes quite rapidly,
with an effective exercise and
nutrition programme, so many of
these tests were repeated over the
last year or so.
In addition, it is important to
consider individual needs in respect
of health-based supplements such
as: probiotics, digestive enzymes,
joint repair formulas, adrenal
support etc. Kieran supported all
of these systems because I believe
in a fully health-based protocol.
It reduces the risk of burn-out,
injuries, digestive problems and
mood issues. See Table 3, above.

To conclude
As you can see throughout this
whole article, there is a recurring
theme…that all suggestions are
given after extensive assessment
and on a very individualised basis.
This is how we create the very
best of environments for the body
to be healthy and to remain in an
optimally anabolic state – creating
an awesome physique…be it for the
beach or for on stage. FSN
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COACHES intErviEw Greg Whyte

G

reg Whyte OBE is
a celebrity sports
scientist. An exOlympian in modern
pentathlon and professor of
applied sports and exercise
science at Liverpool John
Moore’s University, he has
guided many celebrity figures
towards quite amazing feats. His
most recent charge was Davina
McCall, who he successfully
trained to complete the ‘Beyond
Breaking Point’ 506 mile ultratriathlon. Greg is also director of
performance at the Centre for
Health and Human Performance
in London.
We asked Greg a few questions
about his coaching philosophies
and nutritional practices.

Q

Greg, thanks for talking
to us. As an ex-athlete
yourself, having been
through the hard work and
psychological challenges
of training and competing,
what edge do you feel you
have when guiding clients
towards their lofty goals?

GW: Being a former elite athlete,
I have learnt a host of lessons
that have moulded my thinking
and practice with clients, which
include the following:
• Vision – setting a long-term
goal, which is challenging,
is key to achieving success.
Additionally, I know through
experience that long-term goals
must be supported by short and
medium-term goals.
• Planning – success is not a
chance event. You cannot expect
to be successful if you have
not meticulously planned your
journey. Being an elite athlete
teaches you the importance of
planning.
• Determinant of performance
– understanding the component
parts of performance is key to
optimal training. Profiling the
client against a target goal for
each determinant, prescribing
a bespoke programme
and monitoring changes
in performance will lead to
the fastest improvements in
performance.
• Hard Work and perseverance
– nothing good comes easy.
Making sure the client
24
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understands that hard work is a
prerequisite for success. Also,
dealing with failure is key to
success in elite sport, which is
an important lesson for clients.
Celebrate – making sure a
client enjoys the fruits of their
labour and celebrates successful
achievement of goals is a lesson
I learnt in my sporting career.

Q

You are a professor at
Liverpool John Moore’s
University – what type of
research have you involved
yourself in?

GW: I have been a researcher
for over two decades; publishing
over 200 peer-reviewed papers,
eight books and thousands of
press articles. The research
has covered a whole range
of research related to human
performance across the
performance spectrum, from
elite athletes to cancer sufferers.
My original research interest,
which remains my main area of
research, is the athlete’s heart
and exercise-related sudden
cardiac death. However, as the
former director of research at the
British Olympic Association and
English Institute of Sport, I have
published in a variety of areas,
including: the environment and
performance (i.e. heat, altitude
and cold); immune function (i.e.
unexplained underperformance,
exercise and immunity); and
ergogenic aids and performance
(i.e. sodium bicarbonate/citrate,
caffeine etc); blood markers
and performance (i.e. growth
hormone, iron etc); sleep and
recovery.

Q

What have you learnt,
that may be of benefit
to your athletes?

GW: Research underpins all of
my work with all of my clients,
including athletes. Evidencedbased practice is the only way
to ensure the highest quality
of service. One of the most
important things I have learnt is
that an individualised approach
is absolutely critical to ensure
optimal performance.

Q

Many of your celebrity
challenges have
involved a long-duration

event. How do you monitor
rest-recovery ratios to make
sure they arrive at the start
line well-trained, but not
over-trained?

GW: Monitoring training load
is the golden chalice of sport
science. Understanding how
to balance training load and
recovery of your client is the
key to optimising performance.
Having had a couple of PhD
students working in this area,
it is fair to say that simplicity
is often the best policy when it
comes to monitoring the client.
I have researched expensive
tools for monitoring athletes
including blood and saliva
parameters. However, it is the
use of standard sets monitored
regularly, combined with faceto-face discussions and simple
psychological monitoring tools
(i.e. POMS), which provide the
most accurate and immediate
information on training/recovery
balance.

Q

Do you analyse
nutritional intake
of your clients? What
parameters do you monitor
and adjust based on the
type of event they are
undertaking?

GW: Nutrition is an important
element in performance.
The level of interrogation and
monitoring is very individualised
and dependent on the goal. I will
spend a much greater period
of time, and call on specialist
support, for some weight
management clients, athletes
that are involved in weight
category sports, or who have
particular weight management
issues i.e. anorexia. In addition,
targeting individualised nutrition
strategies for athletes is integral
to support, including incompetition strategies.

Q

For long duration
events, what are your
opinions on high fat vs. high
carb diets during training
and competition?

GW: A simple answer is: both
are valuable. High fat diets can
improve fat metabolism pathways
and reduce carbohydrate
depletion. However, low carb
diets can cause a reduction in
training quality, and it is therefore
important to include carb fed
sessions to maintain quality.
There are pros and cons to both
methods, and it is therefore
important to seek expert advice
to optimise the nutrition strategy.
www.fsnmag.com
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nutrition

CherryActive 30ml
Shot Packs

CherryActive 30ml shot packs are now part of
the Informed Sport programme. Informed Sport
is the gold standard in supplement quality, and
provides users of our shot packs 100% peace
of mind that they are using a premium
quality sports nutrition product to boost
their performance.
The CherryActive range is 100% natural
and is packed full of antioxidant-rich
Montmorency cherries, which when
consumed regularly mop up damaging
free radicals, reduce exerciseinduced muscle soreness and
promote rapid recovery.
If you want a free sample for
yourself or team, please email
simonwarren@cherryactive.co.uk.
Available at Holland & Barrett, independent health stores and
www.cherryactive.co.uk

Beet It Sport
Shots

Beet It Sport Shots increase endurance
and speed recovery.
How? By oxygenating the blood.
Each shot contains c400mg of natural
dietary nitrate, higher than any other
nitrate supplement on the market.
Used by national and international
athletes, rugby teams, triathletes,
cyclists and swimmers.
Beet It helps you Beet your personal
best.
Developed with world-renowned
scientists and used by over 120 research
institutes worldwide.
Train harder and last longer!
Product available in Holland & Barrett
and on our online shop www.beet-it.
com / call to order direct 01473 890111 /
info@beet-it.com

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.
Containing the ground-breaking
proprietary Nutri-tide nucleotide
nutritional formula, blended with
selected vitamins and amino
acids, nnnSPORT™ X-Cell is
water-soluble and ideal for use in
combination with your existing
training regimen.
To discover more about the
exciting new field of nucleotide
nutrition and to read all the
latest high intensity exercise
research, visit our new website;
www.nnnSPORT.com or email
info@nucleotidenutrition.com
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Clever Cultures

Clever Cultures for Athlete’s Foot: a powerful therapeutic formula
of seven strains of friendly bacteria, to positively affect an
imbalance or disruption of healthy bacteria in your body - a root
cause to Athlete’s Foot.
A strong skin provides a tough defence to the attack of Athlete’s
Foot. Clever Cultures for Athlete’s Foot
with its 7 unique strains of healthy
bacteria - 10 billion live bacteria in every
dose, strengthens your skin from inside
out, building an inner armour to protect
your feet.
We’re so conﬁdent in our Clever
Cultures that if you’re not completely
satisﬁed, we’ll give you your money
back.
Visit www.clevercultures.com for
more information.

USN Introduces
Lean-8

LEAN-8 is as an ultra-premium, lean
muscle support system; it contains a
precisely engineered composition of the
most premium protein sources to optimise
lean muscle support. LEAN-8 utilises a
multi-protein formulation that includes
fast, medium and slow release proteins,
with the combined effects stimulating
protein synthesis, while further inhibiting
the breakdown of lean muscle.
BENEFITS:
• High in dietary ﬁbre.
• Protein is necessary for tissue building and repair, and also
contributes to the maintenance of muscle mass.
• Calcium and potassium are required for normal nerve and
muscle function, as well as for muscular growth and contraction.
• Magnesium contributes to normal protein synthesis.
• Calcium, magnesium and phosphorus contribute to normal
energy-yielding metabolism.Visit www.usn.co.uk for more
information.

NEW! CurraNZ a new chapter
in performance
nutrition and
sports research*

Natural high-potency NZ blackcurrant
supplement, a novel application in
sports and exercise science:
• Improves endurance performance by up to 8.6%; on average 3.6%
in university studies
• Dramatically reduces lactate accumulation, improves tolerance,
clearance and delays OBLA
• Anti-inﬂammatory, controls oxidative stress, reduces muscle
damage and assists natural immune responses
HFL tested. Perform better, train harder, recover faster - naturally.
SPECIAL LAUNCH OFFER: 30 capsules just £20! (RRP£29)
Use FSN0614 when ordering at www.healthcurrancy.co.uk
See website for latest research* and product information.
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Training principles for
building muscle
FROM RECREATIONAL LIFTER TO PROFESSIONAL, FROM STRENGTH
ATHLETE TO BODYBUILDER, GAINING STRENGTH AND CAUSING MUSCULAR
HYPERTROPHY ARE BOTH GOALS THAT WILL BE EMPHASISED THROUGHOUT
DIFFERENT PARTS OF A TRAINING CAREER. BEN COOMBER OUTLINES THE
SCIENCE AND ART BEHIND TRAINING FOR ANABOLIC DRIVE.

A

t some point in the
training of many athletes,
there will be a need to
focus on hypertrophy.
Hypertrophy aids in
strength development, plus it
supports metabolism, joint health,
joint integrity, and overall physical
development.
The primary mechanisms for
hypertrophy are three-fold:
1. Progressive tension overload
– lifting heavier weights over time,
which should be of prime concern
and is the main driver for stimulating
growth.
2. Metabolic stress – the build-up of
hydrogen ions and other metabolites,
which stimulate hormonal output
and various other factors, causing
increases in muscle mass.
3. Muscular damage – this is a
hotly contested factor, with evidence
going either way. As such, it can be
safely concluded that if muscular
damage does make a difference in
anabolism, the difference is minor
and ‘tearing muscle fibres’ should
never be the main focus of any lifting
session.
These three factors should
be thought of in a pyramid, with
overload on the bottom, metabolic
stress (and muscular failure) in the
middle, and damage on the top.
So with that said, while the basic
principles of ‘lift weights and eat
more’ hold true, there are a few
variables that are often discussed in
an effort to optimise your time in the
weight room.

important factors in muscular
hypertrophy. Volume is described as
‘sets x reps’, and as I will mention
later, in my opinion should be viewed
on a weekly basis as well as within
each immediate session.
With a few notable anecdotal
exceptions in the bodybuilding
world, who preferred to utilise
one single set to failure (Dorian
Yates, Mike Mentzer), it has been
hypothesised in weight rooms for
years that more sets, within reason,
are better. While this is supported
in the data (1), it is not always
immediately apparent how many
sets or reps are ‘optimal’.
One of the tools that I like to use
is what is known as Prilepin’s Chart;
this is designed to indicate the best
rep and set ranges, with different
loading parameters for gaining
strength:
The chart below was drawn up by
A.S. Prilepin, a Soviet sports scientist
who is said to have reviewed the
training journals of over a thousand
weightlifters during their domination
of the Olympic Games in an effort
to figure out the most effective total
volume with different loads. As you
can see, a percentage of a trainee’s
one rep max is indicated in the first
column, followed by how many
reps per set is recommended, as
well as the total volume. He noticed

that when athletes went under this
volume, they progressed slower,
and when they overdid it they would
‘burn out’ and regress or stagnate.
One thing I would edit from this
chart is that, due to the study being
done on weightlifters and not regular
trainees who might emphasise
hypertrophy, the lighter weights were
performed as ‘speed work’; hence
3-6 reps being recommended with
55-65 per cent of 1 rep max. At this
kind of loading, I would thus use 6-8
reps instead, with three sets of eight
resulting in the theoretical ‘optimal’
24 reps being completed.
The question of working with
heavy loads compared to lighter
loads pops up a lot. When we are
talking about resistance training
loads, the following is usually held
as gospel:
• 1-3 reps for maximal strength.
• 3-5 reps for strength.
• 8-12 reps for hypertrophy.
• 15+ for endurance.
But there are a lot of limitations
to this kind of thinking. First of all,
this does not mention how much
intensity is used – for the purpose of
this article, I will be using ‘intensity’
to mean the ‘percentage of one rep
maximum’. A three rep set with
65 per cent of max, as Prilepin
prescribes, will elicit a very different
response compared to a three rep

Volume
For decades, volume has been
heralded as one of the most
26
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Prilepin’s
Chart
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“This protein synthesis
lasts, in a natural trainee,
for a period post-training
that is determined by the
individual’s genetics, training
experience, diet and a host
of other factors.”
set with 90 per cent of max, which is
also within his guidelines. Secondly,
and more importantly, this does not
mention total volume. Metabolic
stress is a large determining factor
in muscular hypertrophy and this is
caused, for the most part, by total
volume within one session. Most
studies that have researched reps,
sets and hypetrophy, have only
compared, for example, three sets
of eight with three sets of three, or
four sets of 10 with two sets of two,
which gives a large disparity between
training volume and metabolic
stress.
This issue of total volume was
tackled by Schoenfeld et al in their
2014 paper (2), which measured
the differences in strength and
hypertrophy improvements over a
period of time using different rep
www.fsnmag.com

ranges. The difference between this
study and all previous similar studies
was that they equated volume to
some degree.
Subjects either performed three
sets of 10 (30 total reps) or seven
sets of three (21 total reps) for a
period of eight weeks. After the
programme was completed, the
hypertrophy was the same in both
groups, but in the ‘powerlifting
group’ (low rep, high sets) the
strength improvement was
dramatically more impressive.
This indicates that, as long as
sets are increased so that the total
volume stimulates metabolic fatigue,
one can in fact utilise the rep ranges
advocated by Prilepin to cause
maximal muscular hypertrophy, as
well as significant strength gains.
With this recent research in
mind, we can now hypothesise that
you should ideally work within the
‘strength’ rep ranges on your main
lifts, irrespective of goals, and adjust
total volume within the session to
facilitate a hypertrophic response.
After that, we can use common
sense when picking rep ranges for
accessory movements – for example,
not performing six sets of three
when doing lateral raises, but higher

reps with lighter weights. Finally,
using isolation-based exercise, we
can cause metabolic stress and
muscular damage in specific areas
of the body.
As a final note, when considering
going to failure, remember that the
goal must be to reduce any impact
on progressive tension overload
and metabolic fatigue in concurrent
sessions.

Rest
As any good coach will tell you,
rest is as important as training, and
you grow when out of the gym, not
in it. While this is true and wellunderstood, just how much rest you
need is again a point of contention
in the literature, but in the coaching
environment is likely to be an
individual variable. On one extreme,
we have high-volume training
bodybuilders who insist that training
a muscle more than once per week is
overtraining and it will not grow until
it is fully recovered; then on the other
side, we have Olympic coaches like
John Broz advocating squatting to a
max every day and using phrases like
“how you feel is a lie” when asked
about listening to your body or resting
when feeling fatigued.
FSN NOVEMBER/DECEMBER 2014
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At this point I will point out the
elephant in the room; steroid use.
When an athlete is using certain
performance-enhancing compounds,
it allows them to benefit from both
extremes. Due to increased muscle
protein synthesis capabilities,
assisted athletes can grow a lot more
easily from only one training session
per week and at the same time,
have an increased recovery capacity.
So the context of this discussion is
purely on the natural trainee.
As noted, there are three primary
factors for hypertrophy (progressive
overload, metabolic tension and
muscular damage) and progressive
tension overload is the most
important. These three factors
together cause hypertrophy due
to the activation of muscle protein
synthesis. This protein synthesis
lasts, in a natural trainee, for a period
post-training that is determined by
the individual’s genetics, training
experience, diet and a host of other
factors. When all this is taken into
account, muscle protein synthesis
(MPS) is elevated for approximately
24-72 hours, with the average
reported time as 36 hours (3). The
training volume of a session will
also dictate the length of time MPS
is experienced – higher volume
sessions elicit a MPS time frame
at the higher end of the scale, and
lower volume sessions are at the low
end of the scale.
In light of this research, we can
hypothesise that 72 hours after a
training session, a muscle is no longer
growing and MPS has returned to
baseline. Even after a high volume
training bout, which causes dramatic
amounts of metabolic fatigue and
large amounts of damage, the
stimulation still tops out at around
the 36-72 hour mark. This may
even be the case if someone is still
experiencing DOMs (delayed onset
muscle soreness), giving further
credence to the assentation that
muscular damage may not be as big
a factor as once thought.
Being that overload (weight on
the bar) is a very important factor,
it could be better for a trainee to
perform exercises quite often, as
this would allow for ‘practice’ (4).
Engraining movement patterns and
improving neural efficiency is a large
element of gaining maximal strength,
and increases in maximal strength
will then translate into greater
28
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efficiency at lower loads.
In light of this research, for
anabolic gain we could recommend
programming training sessions with
moderate acute volume (i.e. one main
movement and a single accessory
movement) two to three times per
week per movement plane or body
part. If opting for twice a week, acute
volume will be higher; if three times,
it will be lower. Trainees or coaches
could simply pick one movement per
body part or movement plane (e.g.
bench press) and perform it three
times per week in the five x 5 rep/
set ranges, meaning 15 working sets
per week. This would translate to the
same weekly volume as one session
with 15 working sets, but it would
stimulate MPS three times in one
week compared to once.
When considering rest in the
optimal performance framework,
it would make sense to vary rest
periods depending on the relative
load and ‘difficulty’ of an exercise.
For example, a 5-rep set of squats
will take more recovery than a 5-rep
set of rows or barbell curls. This
would also translate into higher
repetition work, which would require
less rest because its taxation on the
CNS (central nervous system) is less.
For the main movement of a
session, the only goal should be
tension overload, and that means
resting as long as you need. In
fact, recent work by Ahtiainen et
al (5) tested rest periods of two
minutes versus five and noticed no
difference in hypertrophy between
both groups. After a session’s heavy
or primary work is performed, where
appropriate, use accessory and
isolation movements to work on
inducing metabolic fatigue, damage
and conditioning through shorter rest
periods, combined with greater sets.

Exercise selection
A trainee should use movements
that stimulate the activation and
recruitment of the greatest amount
of muscle mass possible; commonly
barbell-based compound (multi-joint)
movements. This gives the perfect
situation for progressive overload,
because barbell movements enable
greater total loads to be performed,
and it’s usually easier to micro-load
(small weight increment) a barbell
compared to a dumbbell. To be
specific about areas to consider in
exercise selection, these parameters

will serve as a good guideline in your
exercise programming:
• Horizontal and vertical push
(bench press, military press, clean
and jerk, push press.)
• Horizontal and vertical pull (chin
up, Pendelay row, bent over row.)
• Hip Hinge (deadlift, Romanian
deadlift, hip drive.)
• Knee flexion (squat, spilt squat,
leg press.)
When considering the above
exercise selection, it is important
to consider the athlete’s needs and
current movement patterns. Time
spent outside the confines of skill
acquisition and conditioning must
be time well-spent; hence the focus
should always be on exercises or
movements that stimulate maximal
strength production and muscle
mass recruitment (4).
Your muscles don’t inherently
know what they are doing. All they
recognise is mechanical tension.
This means that the environment
will always dictate exercise
programming. Body composition
sports like bodybuilding are far
different from endeavours like
football and tennis, and training
programmes must therefore
reflect this environmental need.
Bodybuilding doesn’t need
programming emphasis on big multijoint movements – for example, a
thigh extension will elicit hypertrophy
in your quads just as effectively as
a squat, provided programming is
adequate (5). On the other hand,
the emphasis on big multi-plane
movements in tennis and football
must be adhered too, as power,
strength and motor skill acquisition
are more primary goals compared to
hypertrophy alone.
So while it would be recommended
that 99 per cent of trainees do focus
on big multi-joint movements like
the back squat, deadlift, bench
press, overhead press and chin up,
the research indicates that local
hypertrophy will not be inherently
different to someone performing
more isolation-based movements on
specific physical areas. As always,
exercise selection and need is
context driven; while the science
can lead us to the mechanical
elements of a training programme,
a coach will always need to assess
the needs of the athlete with
regards to the environment that they
compete in. FSN
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feature FOCUS ON

A focus on: Leucine
IN LINE WITH THIS ISSUE OF ANABOLIC DRIVE, BEN COOMBER DISCUSSES
THE MOST IMPORTANT NUTRIENT, PROTEIN. IN PARTICULAR, THE BRANCHED
CHAIN AMINO ACID LEUCINE HAS RECEIVED A LOT OF RESEARCH ATTENTION.

L

eucine is the driving amino
acid in a protein source. And
when it comes to protein,
we all know that we need it.
Depending on where you get your
information from, you may have
read figures ranging from one to
three grams per kilo of bodyweight
recommended for protein intake.
Taking the middle ground at 2g per
kilo, a typical 90kg athlete would
therefore be consuming 180g of
protein per day.
Government guidelines
recommend that an adult male
consumes around 60g protein
per day. This may be sufficient
to maintain metabolic function
and generally be ‘not deficient’
in protein, but our sample
athlete is consuming triple this.
Assuming that muscle consists
of around 20 per cent protein
by weight (the rest being water,
glycogen, connective tissue and
triglycerides) (1), this means
that to gain muscle at a rate
of 0.5kg per month (a likely
top-end estimate of potential
to gain muscle as an athlete)
(2), he would theoretically only
actually need about 100g of
protein per month over his needs;
somewhere closer to 3-4g per
day. So what is the deal?
Muscle gain is largely dictated
by muscle protein synthesis,
a process that is activated by
various hormones. Above all,
it’s most affected by protein,
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especially leucine.
Leucine is an essential amino
acid, meaning that it must be
consumed in the diet rather
than synthesised in the body.
It has been found to be the
chief determinant in activating
mTOR (3) (mammalian target of
rapamycin, the prime pathway
via which cell signals for growth
and proliferation occur). What
this means is that, in essence, the
reason we must consume large
amounts of protein over and above
that which is utilised as a substrate
for structural adaptations,
is that the amino acids, or
more specifically leucine, are
responsible for the cell signalling
that stimulates hypertrophy. No
leucine, very little growth!

What do you need to do?
When you train, muscle protein
synthesis is down-regulated
gradually and protein degradation
is increased; you are ‘breaking
down’ protein faster than you are
storing it. Not necessarily a bad
thing, but if this trend continues,
you will end the day/week/month
in a net protein deficit and you
will lose muscle mass. To stop this
trend, we need to activate muscle
protein synthesis as effectively as
possible around the workout, and
then again throughout the day.
I am by no means
recommending that you must
return to the 1990s and quickly

consume a post-workout shake
with whey hydrolysate for rapid
absorption, along with 80g
dextrose. There is actually a large
body of evidence now saying
that carbs consumed within 20
minutes of training don’t make so
much difference to post-workout
anabolism, so feel free to skip
them if you choose (4). I will,
however, take the middle road by
going with Dr Brad Schoenfeld
and Alan Aragon, whose excellent
research review suggests
consuming a protein-rich meal
within two hours pre- and two
hours post-workout (5).

But how much protein do
we need? And how often
during the rest of the day?
Research by Norton et al (6)
suggests that muscle protein
synthesis is activated maximally
for around three to four hours
after protein ingestion, and
it is not possible to cause
another increase within this
time period. So for optimal
hypertrophy, I would make the
general recommendation that
a person should spread meals
approximately three to four hours
apart throughout the day outside
of this workout ‘window’.
Around three to four grams of
leucine are required to maximally
stimulate protein synthesis
(MPS), which shows you that it
is not only the amount of protein
per meal which is important,
but the leucine content. A whey
shake, containing 27g protein,
is sufficient to get the increase
we desire, and could be as little
as 120 calories in content. In
contrast, to get the same effect
from pork would take 40g of
protein, which is 140g of a
fatty cut of meat. As you can
see, protein source choices
will depend largely on caloric
requirement and preference, but
there is an easier way.

Supplementation
Although leucine stimulates MPS
for around three to four hours,
protein takes numerous hours to
digest (eight hours and beyond is
not remotely unusual). During this
digestion time, amino acids will be
available in the bloodstream for
muscle growth, so it is a completely
feasible approach to simply
consume much larger meals,
which are seven to eight hours
apart (think the typical three square
meals). You could also choose
to supplement with a leucine
product in-between those meals.
This would re-activate MPS with
minimal caloric intake (4g leucine
represents only 28 calories).
By taking the leucine alongside
isoleucine and valine, as part of a
branched chain amino acid (BCAA)
supplement, you also reduce the
chances of your leucine being used
as an energy source. FSN
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new
Pre-sprouted
barley makes
a great sports
drink
G&G Vitamins
introduces a
new functional
drink, which is
based on presprouted barley
and contains all
eight essential
amino acids.
EssentialFood
won the recent CAM Expo’s New
Product Showcase Award for 2014.
Receiving hundreds of votes from
buyers, it has been called the ‘best
new product from the past 12
months’.
This makes an impressive 4
awards this year alone, for G&G
Vitamin’s organic EssentialFood.
“We are extremely proud of
our amazing year with organic
EssentialFood and proud of the
faith and trust that the industry has
placed in us in, giving EssentialFood
so many awards this year” said Bob
Parker. “We manufacture our own
products so can absolutely ensure
that our products, and of course
those of our contract customers, are
of the highest standards – always.”
Multi award-winning
EssentialFood is organic, kosher,
vegetarian and vegan. It is suitable
for all the family.
• www.gangvitamins.com.

GOPO® Joint Health
With the time of the year fast
approaching when many of us
are busy assessing the areas
of life that we want to improve
upon, personal trainer Paul
Snowsell shares his advice
on keeping joints healthy and
avoiding injury:
“January is a time when
many people decide they want
to get in shape and start a new
fitness regime, but it’s important
to take steps to approach this in
the correct way and avoid doing
unwanted harm through lack
of preparation. It’s especially
important to remember to not
put too much pressure on your
joints, particularly the knees,
if you’re taking up exercise

after a long break. Joint care is
incredibly important and for my
clients beginning a new fitness
regime, I recommend GOPO
Joint Health, as it is clinically
proven to reduce pain and
improve joint mobility in active
adults.’’
In a study by researchers
at The Centre for Sport &
Exercise Science at Sheffield
Hallam University, published
in the British Journal of Sports
Medicine, it was shown that
just 12 weeks of GOPO®
supplementation in healthy
active adults eased the pains of
staying active, improved mobility
and could potentially even
prevent further degeneration of

the joint cartilage. Additionally,
the joint health benefits of
GOPO® have been evaluated
in numerous rigorouslyconducted, placebo-controlled,
clinical trials involving hundreds
of patients with difficult-totreat chronic joint conditions,
including osteoarthritis and
rheumatoid arthritis.
Extensive evidence base
demonstrates that GOPO®:
• Reduces joint pain.
• Improves joint mobility.
• Reduces the need for
painkillers.
• Rebuilds joint tissues and
cartilage.
• Slows degeneration of the joint.
• www.gopo.co.uk.

Decibel: The biggest noise in sports nutrition
No matter the goal, maximise your training
performance without compromising on taste with
the pioneering new product range by Decibel. For
gym-goers, bodybuilders and athletes alike, the
patented ingredients and scientifically optimised
formulas in Decibel will help you train harder,
faster and above all, louder!
Decibel not only brings you its signature Water
Whey Cola and Pre-Workout Cola, but also a
unique range of whey Isolate, whey concentrate,
protein blend, mass gainer and BCAAs in a
refreshing menu of unique flavours, including
Cola, Wild Berries and Pink Lemonade.
Adam Johnson, director at Decibel Sports
Nutrition, said: “Our aim with Decibel was to create
a quality sports nutrition brand that consumers will
love to drink. It’s a boundary-pushing new range in
which taste has been obsessed about as much as

formulation. So it really works and actually tastes
great! No more force drinking those chalky, cheesy
shakes! We have used the science of sport and
research into the best active ingredients, to create
a premium, innovative product range that will
enhance performance, support training goals and
provide consumers with that all-important game
changing taste”.
“Water Whey is predicted to be a huge growth area
in sports nutrition and we are proud to be pioneering
the development of this new kid on the block. These
products have the consistency of a soft drink, but the
nutritional content normally associated with a shake.
There are a few existing water wheys on the market,
but to-date they’ve compromised on taste. Decibel
Water Whey sets a new bar in terms of quality,
performance and flavour.”
• www.decibelnutrition.com.

Ankh Rah a finalist in the 2014
London Business Awards
Ankh Rah brings ‘miracle’ moringa
supplement to the UK market.
Moringa oleifera, also known as
the ‘drumstick tree’ due to its
elongated seed bearing pods, is
being hailed by some as an answer
to global malnutrition. Native to the
Himalayan foothills, it has been
prized by locals for centuries due
to its nutritional and medicinal
properties. It is packed with
essential vitamins and minerals, is
high in protein and calcium, and is
almost entirely edible.
Moringa’s seeds are prized for
32

FSN NOVEMBER/DECEMBER 2014

their water-purifying properties,
have a high calorific value, and
are rich in protein, vitamin A,
and betacarotene. The moringa
can be grown in relatively
poor soil conditions with very
little maintenance or water
requirements, while still achieving
up to 10ft of growth per year. It is
so nutrient-rich that the Haitian
government has now turned
to it as a sustainable source of
essential dietary nourishment,
promoting its cultivation across
the entire country.

Such is the reputation of
moringa’s nutrient-rich
properties, that athletes
worldwide have now begun to use
moringa oleifera as part of their
daily training diet. Because of
this, and to guarantee its purity,

all Ankh Rah moringa powder
and tablets have undergone
independent testing to WADA
standards and are certified
100 per cent dope-free, natural
nutritional supplements.
• www.ankhrah.com.
www.fsnmag.com
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We know that you are passionate about the products that you use,
which is why the Functional Sports Nutrition product awards are
back– so that you can reward your favourite brands.
Only you can decide our winners by voting for the best products of
2014 in our January/February issue – their fate is in your hands.

new
New organic ingredients’ study
by Washington State University

Shed pounds by eating
cookies

A Washington State University
study supports that organic
ingredients do in fact provide
better nutrition than conventional
ingredients. Here is an excerpt
from the article:
“Based on the findings of this
study, if an individual were to
switch from a conventional to
an organic diet, they could have
a 20-40 per cent increase in
antioxidants without a simultaneous
increase in calorie intake. In other
words, for the same amount of
food, eating organic delivers a
significantly higher dietary intake of

A chocolate chip cookie
which leaves you feeling
fuller for longer is the new
weapon in the war against
weight gain. The proteinenriched chocolaty treat,
stocked by online retailer
MuscleFood.com, has sold
out three times in just over
three weeks, with more than
17,420 purchases made.
The cookie, which is
freshly baked in a familyrun Welsh bakery, is lower
in saturated fats and
carbohydrates than the
average High Street brand. It
also contains less sugar, with
3.5g per 77g cookie, and is
high in protein with 40g per
serving. In comparison, an
average High Street cookie
will contain just 6g of protein
per 100g and a massive
11.6g of sugar.
Despite the high demand,
the site has since been
restocked, and bosses
say the demand and
feedback for the snack has
been extremely positive –
particularly with regards to
texture and taste.
The cookie was trialled
by specialist retailer
MuscleFood.com after
it received thousands of
requests from sports fans,
bodybuilders and health
enthusiasts who wanted
a low sugar, high protein
snack.
Darren Beale from
MuscleFood.com said:
“We’re a nation of biscuit
lovers, but have become
far more conscious about
what we put into our bodies,
particularly when it comes
to protein, fat and now,
sugar. Yet despite that,
consumers do still want a
tasty snack which is lower in

healthy antioxidants.”
Clif Bar prides itself on being one
of the largest purchasers of organic
product in the United States. Over
the past decade, Clif Bar has
purchased 193 million kilos of
organic raw ingredients.
Clif Bar uses wholesome
ingredients you can see and taste,
such as organic rolled oats, organic
oat fibre and organic dates.
• www.clifbar.co.uk.

Lonza bridges the gap
between health-based and
sports nutrition
Lonza is one of the world’s
leading suppliers to the
pharmaceutical, healthcare and
life science industries. For the
nutrition market, Lonza supplies
high quality health ingredients
supported by scientific research,
regulatory compliance and
marketing support. Clear
benefits and a broad array of
product applications make
their products attractive for
the dietary supplements, food
and beverage, and pharma
industries.
• Carnipure™ is high quality
l-carnitine, a nutrient essential
for energy metabolism. Research
shows that Carnipure™ can
play a beneficial role in many
areas of health, such as sports
nutrition, weight management,
infant nutrition, male fertility, and
pregnancy.
• The Memree™ brand
covers a line of products that
contain high quality, soybased phosphatidylserine.
Phosphatidylserine is an
important structural component
of cell membranes and is
found in concentrated amounts
in brain cells. Products in
the Memree™ line include
MemreePS™ for cognitive health
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and MemreePlus™ for cognitive
health, stress reduction and
exercise recovery applications.
A new study published in Lipids
in Health and Disease confirmed
that supplementation with
MemreePlus™ can decrease the
stress response in chronically
stressed male adults.
• Lonza is the leading supplier of
vitamin B3 in the form of niacin
and niacinamide. Vitamin B3 is
an essential vitamin needed for
protein, carbohydrate and fat
metabolism.
• ResistAid™ is a natural
ingredient derived from North
American larch trees. Research
found that daily supplementation
with ResistAid™ can reduce
the number of cold episodes by
23%.
• Made from naturally-occurring
microalgae, DHAid™ is a purely
vegetarian source of omega-3
DHA. Health benefits of DHAid™
include the support of brain
development and function, as
well as heart and eye health.
• Pylopass™ is an innovative
ingredient produced via
fermentation, which can control
the Helicobacter Pylori-load in
the stomach.

fat and sugars, but doesn’t
compromise on taste. We
were determined to create
a product that could stand
up to the leading High Street
cookie brands in terms of
taste and texture, but with
greater nutritional benefits.
Since launching the cookies
on our site three weeks
ago, the demand has been
incredible.”
He continued: “The cookie
is great if you’re trying to lose
weight, as the high level of
protein makes you feel fuller
for longer, and is good for
gym enthusiasts and athletes
looking to bulk up. At 77g
per serving, these protein
cookies are the largest on
the market today and are
made with a top secret
recipe in small batches,
containing slow-burning
carbohydrates to ensure they
are nutritionally spot on while
still being delicious. Eating
healthily no longer means
having to cut out treats
because unlike the high
fat, high sugar, low protein
brands on the supermarket
shelves, these cookies will
complement hard work in
the gym and efforts to shed
the pounds.”
Fans of MuscleFood.
com include Ricky Hatton,
TOWIE’s Dan Osborne,
David Gandy and Olympic
medallists including Jade
Jones, David Weir and Rich
Whitehead.

• www.lonzanutrition.com.
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The nutritional intervention
you have been looking for…
…help clients cover all their nutritional
bases & eat a clean, low carb lifestyle

Post-workout
meal or ideal
breakfast to
reduce body
fat.

Just 12 natural nutrient-dense whole foods providing:
21g protein,12g whole food fats, 9g fibre, <3g carbs per serving
Made with Almonds, Flax, Chia, Coconut, Pumpkin, Sesame & Sunflower seeds
with a little Grass Fed Whey Isolate or Concentrate.
Choose: Cocoa, Coconut, Pistachio or new Macadamia & Vanilla.
Gluten free | No Added Sugar | No aspartame | No Flavourings, Fillers or Gums

Grow your income, buy direct:
	
  

	
  

	
  

	
  

	
  

	
  

	
  

	
  

40% discount
No minimum order
Free next day shipping (spend £100+)
10 free client samples (spend £100+)

Call for free client samples 01743 444 397
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