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W

E ArE PrOUD TO BE CELEBrATING our third birthday this edition
– it seems like hardly any time since launch editor Simon Martin and
Target Publishing saw the opportunity and growth in sports nutrition
and started the magazine with the view to bring more meaningful
sports nutrition information to keen sportspeople. Thankfully for
us, the magazine has been very successful and still continues to grow into the new
paradigm of 21st century sports nutrition. If you take a look at pages 32 and 33, you’ll
read some nice reflective pieces on industry changes during these past three years.
Our Sports Nutrition Live! Conference is just around the corner (Saturday 11th
May), and has amazingly, almost sold out already. If you haven’t done so yet, please
remember to book your place.
This issue is all about ageing. The basic assumption in sport is that it is good for
you, which tends to extrapolate into the thought that we will age well. That assumption
depends on a lot of factors, such as how hard you are training, how well you are
sleeping, how well you nourish your body through your regular diet and whether
you are using supplements in a conscious and meaningful way based on your life
and training stresses. All of these questions are discussed in-depth in this edition –
hopefully they won’t leave you more confused than when you started reading, but one
thing is for sure; it is not as simple as ‘exercise provides healthy ageing’.
We welcome Eskild Ebbesen, legendary rower, who is very much Denmark’s
answer to Steve Redgrave. Our experts are Michael Wakeman, pharmacist and
healthcare consultant with Biocare and Kevin Harris from Cambridge Commodities.

Ian Craig, Editor
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News and research update

Celebrity nutritionist
Rehan Jalali confirmed at
BodyPower
The BodyPower Expo is excited to
announce that high-profile industry
expert, Rehan Jalali, will be
presenting at the show. President
of the Supplement Research
Foundation and nationallyrecognised certified sports
nutritionist, Jalali has developed
over 100 cutting edge products
for the dietary supplement
industry. He has also had over
250 nationally and internationally
published articles on nutrition
and supplementation and boasts
a high calibre collection of clients
including Ben Affleck, Halle Berry,
Nicole Scherzinger, Bruce Willis,
Joel Madden and Matthew Perry
– making Rehan Jalali a fantastic
addition to the ever-growing line-up
at this year’s BodyPower.
High-level training provider
Physique Elite, offers forward
thinking fitness trainers a

certification to become an
‘Advanced Nutrition Specialist’ – a
course written by Rehan Jalali.
He is also author of the worldrenowned Six-Pack Diet Plan, and
will present the secrets behind
getting lean abs within the all new
Academy arena, as well as covering
topics featured within his Physique
Elite certification including sports
supplements, nutrition and
physiology.
Rehan Jalali will also be
speaking within the USN
BodyPower Classic area on the
Friday, as part of our education day
programme – offering a seminar
on the basics of nutrition and
supplementation, for the student
audience.
• If you are serious about strength,
fitness and nutrition don’t miss
the BodyPower Expo. For more
information and tickets visit
www.bodypowerexpo.co.uk.

European Specialist
Sports Nutrition Alliance
improve regulations
ESSNA has announced that it is to
expand on its historic campaigning
role to become a trade body for the
European sports nutrition sector,
while also stepping into the void
to enforce the wider industry’s
compliance with EU regulations.
Formed in December 2003,
ESSNA’s initial remit was to
campaign against EU regulations
that would have adversely affected
the sports nutrition sector, stifling
innovation and limiting consumer
choice. In its new expanded
role, ESSNA will assume wider
responsibilities, becoming the defacto voice of the sports nutrition
industry in dialogue with regulators,
policy-makers, the media and
consumers. It will also monitor and
report irresponsible manufacturers
and suppliers who flout EU law for
commercial advantage and may
put consumers at a potential risk
from dangerous products.
Dr Adam Carey, chairman of
ESSNA, said: “This is a watershed
moment not only for ESSNA but

for an industry that to date has
been bereft of a representative
body. ESSNA has been enormously
successful as a campaigning body
and this is a natural step for us to
take so that we can continue to
represent the needs of the sports
nutrition industry. The industry and
ESSNA are coming of age. Key to
this will be our pro-active stance
on encouraging compliance to EU
regulations. Companies that do
not comply with these regulations
put consumers at risk and give
themselves an unfair advantage
over those who quite rightly follow
the rules. These companies should
be under no illusion that ESSNA
will work tirelessly to ensure that
their activities are reported to the
relevant authorities and that they
will not be allowed to challenge the
integrity of the industry as a whole.”
• For membership information,
please visit www.essna.com.

Cambridge Commodities win Small Business of the
Year award!
The 21st March saw the culmination
of Cambridge Business Week at the
Cambridge News and Cambridge
Business Magazine Business
Excellence Awards. More than 200
guests gathered for the sell-out
awards for their 20th anniversary,
after a record number of entries
were received. CCL, dubbed ‘an
outstanding contender’ by judges,
fought off stiff competition from the
high technology companies in and
around Cambridge to take the title
of Small Business of the Year. The
award, sponsored by Barclays, was
for businesses with no more than
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40 employees, and was judged
on ‘innovation, product, quality
service, imagination, marketing and
managerial skills’.
The glamorous black tie event took
place in the magnificent Great Hall
at King’s College, Cambridge, with a
champagne reception and dinner, and
the BBC’s World Affairs editor John
Simpson playing host to Cambridge’s
most innovative and high-achieving
companies. Feedback from the judges
commended the company and MD
James Stevens for being inspirational,
and having such ‘a huge passion’ for
our industry, products and customers.
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News and research update

Health pioneers and TV
medicinal chef provide
nutritious meal ideas
for parents
Health pioneers have teamed up
with the UK’s top medicinal chef
to get the nation cooking nutritious
meals from scratch, after shock
government statistics reveal how
few parents make fresh meals for
their families.
The Department of Health
questioned 2,000 mothers for
its Change4Life Be Food Smart
campaign, which encourages the
public to think about the ‘hidden
nasties’ in everyday foods so they
can better manage the amount of
salt, fat and sugar in their diets.
The results found that a lack of
time and confidence in the kitchen
means that only one in six parents
make a meal from scratch every
day, leaving youngsters being
served unhealthy convenience
foods such as chicken nuggets,
sausages and pizza.
Obesity costs the NHS £5 billion
each year with 40,000 people

From the journals...
Fish oils improve
heart rate variability
Dale Pinnock

dying of conditions attributable to
being overweight or obese. The
government’s latest figures show
that the number of children who
are overweight or obese doubles
during primary school.
But Dale Pinnock’s collection
of easy-to-follow recipes, being
given away alongside BetterYou
TotalNutrition, aims to help parents
provide simple, nutritious meals to
their children. The TotalNutrition
Recipe Book includes a range
of quick and easy meal ideas,
including BetterYou’s renowned
‘Mean Green Morning Smoothie’,
potato ‘power’ boats, superfood
frittata, spinach and feta wraps and
oat and seed bars. All recipes use
TotalNutriton to help both adults
and children feel the benefit of a
nutrient-rich diet.
• TotalNutrition retails at £15.30 and
is available from Holland & Barratt,
independent retailers across the UK
and www.betteryou.uk.com.

Leeds Metropolitan and
PhD unite for sports
nutrition research
PhD Nutrition and Leeds
Metropolitan University have
announced a long-term research
project that will see two of
Yorkshire’s sports science pioneers
unite to improve knowledge of
sports nutrition and its effect on
sports performance.
Hull-based PhD Nutrition is a
multi-million pound supplier of
sports nutrition products aimed at
a wide breadth of male and female
athletes, gym-goers and people
who want the best nutrition for
their everyday needs. Renowned
for its sound scientific nutritional
approach, PhD Nutrition will
partner with Professor Roderick
King and his team at the Research
6
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Institute for Sport, Physical Activity
and Leisure at Leeds Metropolitan
University to begin an extensive
review of sports nutrition and its
application to sports science.
Together, Professor King, his
associates and Dr Max Gowland,
managing director of PhD Nutrition,
hope to further the development of
sports nutrition products, focusing
on sound scientific evidence.
Furthermore, PhD Nutrition will
then initiate human performance
trials on a range of its own
formulated products following
the findings, to demonstrate its
confidence in their efficiency and
as a result build further consumer
confidence.

Exciting new research provides
further evidence of the
importance of fish oil as a
supplement in the human diet.
This time, the omega-3 support
can be directly associated with
sporting benefits. Heart rate
variability provides a direct
indication of cardiac stress
and the variability of the heart
beating tends to diminish as
stress and exercise intensity
increases. This technology
has been used to monitor
the physiological stress of
an athlete during training
sessions and reflects the
balance between sympathetic
and parasympathetic nervous
system activity. Hence, heart
rate variability has been used as
a very useful variable to monitor
recovery.
This Chinese meta-analysis
study pooled data from 15
randomised, controlled trials of
fish oil on heart rate variability.
The results clearly showed
that heart rate variability was
significantly improved following
fish oil supplementation. The
fish oils seemed to influence
vagal (parasympathetic nervous)
activity, but the researchers
weren’t sure of the mechanism.
However, they did suggest
that since DHA is abundant in
nervous tissues, it might
play an important role in
maintenance of neurological
function.
• Xin W, Wei W & Li XY (2013).
Short-term effects of fish oil
supplementation on heart rate
variability in humans: a metaanalysis of randomized controlled
trials. American Journal of Clinical
Nutrition. Published online March
20, 2013.

Peppermint oil may
improve athletic
performance

Enhancing athletic performance
is a great desire among athletes,
coaches and researchers. Mint
is one of the most famous
natural herbs used for its
analgesic, anti-inflammatory,
antispasmodic, antioxidant and
vasoconstrictor effects. Even

though inhaling mint aroma
in athletes has been
investigated, there were no
significant effects on the
exercise performance.
Twelve healthy male students
consumed one 500ml bottle
of mineral water, containing
0.05ml peppermint essential
oil daily for ten days. Blood
pressure, heart rate and
spirometry parameters including
Forced Vital Capacity (FVC),
Peak Expiratory Flow rate (PEF),
and Peak Inspiratory Flow (PIF)
were determined one day before
and after the supplementation
period. Participants then
underwent a treadmill-based
exercise test with metabolic
gas analysis and ventilation
measurement using the Bruce
protocol.
Respiratory measures (FVC,
PEF and PIF) significantly
increased after ten days of
supplementation. Exercise
performance (evaluated by
time to exhaustion) increased
from 664.5 ± 114.2secs to
830.2 ± 129.8secs; work rate
increased from 78.34 ±32.84
to 118.7 ± 47.38 KJ and power
increased from 114.3 ± 24.24
to 139.4 ± 27.80 KW. All
changes were statistically
significant. In addition, the
results of respiratory gas
analysis exhibited significant
improvements in VO2
(2.74 ± 0.40 to 3.03 ± 0.351 L/
min).
The researchers concluded
that the results of the
experiment support the
effectiveness of peppermint
essential oil on the exercise
performance, gas analysis,
spirometry parameters, blood
pressure and respiratory rate in
young male students. Relaxation
of bronchial smooth muscles,
increase in the ventilation and
brain oxygen concentration and
decrease in the blood lactate
level were given as the most
plausible explanations.
• Meamarbashi A & Rajabi (2013).
The effect of peppermint on
exercise performance. Journal of
the International Society of Sports
Nutrition. 10:15.
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Exercise – how much
and for how long?
WE All UNDERSTAND THAT ExERCISE IS GOOD FOR US, ESpECIAllY AS
WE AGE. IN THE ERA OF lONG-TERM HEAVY TRAINING, THOUGH, Ian
CraIG ASkS THE qUESTION – HOW MUCH SHOUlD WE DO?

I

n the quest to answer the
all-important question; “Does
exercise slow-down or speed-up
ageing?”, it seems that nobody
has anything bad to say about
exercise. A thorough search of the
exercise literature revealed a plethora
of discussion around the reasons
why exercise is good for you well into
old age (even if you start in old age),
and that it may even add some life to
your years and definitely some zest
to your life. However, even eating
broccoli in excessive quantities is not
good for you, so exercise probably
has its upper limits too. Therefore, in
addition to checking out the positive
anti-ageing properties of exercise, this
article aims to provide some insights
into the effects that extreme sporting
participation may have on the ageing
process.

Positive influences of
exercise on the ageing
process
Healthy ageing encompasses
two main elements: longevity and
quality of life. They are not mutually
exclusive and something that
enhances one will often prolong the
other. Here are some concepts that
are particulary relevant to the effects
of exercise on the ageing process:
• General health and quality of life
Moderate intensity exercise has
been associated with a reduction in
all-cause mortality (1). Specifically,
exercise has been found helpful
for reducing Cardiovascular (CV)
disease, hypertension, type II
diabetes, osteoporosis, stroke,
depression and certain cancers
(colon, breast and lung have been
documented) (1,2). CV exercise has
been shown to increase maximum
aerobic capacity (VO2max) beyond
what is considered ‘normal’ for an
8
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individual’s age (3) and regular
physical activity helps to maintain a
healthy body weight, diminishing the
risk factors for diseases associated
with obesity (1). In one particular
investigation, it was demonstrated
that the usual age-related decline in
mitochondrial oxidative capacity was
absent in the older trained subjects
and that SIRT3 gene* expression
was elevated equally in the young
and older trained group compared to
the sedentary groups.
• Musculoskeletal health
Sarcopenia, which in Greek means
‘poverty of flesh’ is a word that is
used to describe the gradual loss
of muscle mass during ageing (4)
and has been associated with a
reduction in bone density, insulin
sensitivity, aerobic capacity and
basal metabolic rate (5). It can be
avoided by undertaking appropriate
levels of resistance exercise and has
been discussed in detail by Stephen
Hines in this magazine.
• The body-mind link
Mice subjected to running, climbing
and swimming during late post-natal
development have been shown
to have significantly higher brain
weights and greater dendritic fields
in the cerebellum than inactive
controls. This is the part of the
brain that plays an important role
in sensory perception, coordination
and motor control. Additionally, 12
weeks of endurance or intervalbased treadmill training significantly
increased dopamine receptor
binding in rats (6).
In terms of depression, it has
been repeatedly demonstrated
that exercise is as effective a
treatment strategy as antidepressant
medication in younger and older
adults. This observation has been
made with several modes of

exercise, including aerobic exercise,
resistance training and yoga (2).
• Don’t use it, you lose it!
A significant amount of observation
has gone into the process of physical
disuse of the body because of periods
of hospitalisation or disability. Due to
remarkable similarities with the process
of ageing, it has led certain scientists
to postulate that many age-related
changes in muscle are more related to
disuse than to age (2,5).

Negative influences of
exercise on the ageing
process
It is therefore fairly clear that exercise
is good for us; exercise improves our
quality of life and may even extend
our life. However, there is an obvious
difference between a middle-aged
woman venturing into the gym for the
first time and the seasoned athlete who
has been competitive in his/her chosen
sport since they were a teenager. To be
successful in a sport or even to simply
be the best that you can be takes
an admirable amount of dedication
and hard work. Top level endurance
athletes will generally train 10-14 times
per week, sometimes more – each
time they venture out of the door, they
are putting considerable physiological
strain on their body, especially in two to

Changes that are common to disuse
and ageing include (2):
DeCreaseD

InCreaseD

• Muscle mass, strength and
power
• Max and submax aerobic
capacity
• Proprioception and balance
• Insulin sensitivity and glucose
tolerance
• Immune function
• Tissue elasticity
• Bone mass and strength

• arterial and myocardial
stiffness
• Blood pressure
• Visceral and intramuscular fat

www.fsnmag.com
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“Even
eating
broccoli in
excessive
quantities
is not good
for you, so
exercise
probably
has its
upper limits
too.”

www.fsnmag.com

three ‘key’ sessions per week where
they must push physical boundaries
in order to progress in fitness.
I pose the question: is exercise
of this intensity over years of our
life, often into the over-40s Masters
categories, good for our long-term
health and longevity?
• A study of exceptional athletes
“Given their impressive peak
performance capability and
physiological function capacity,
Masters athletes remain a
fascinating model of ‘exceptionally
successful ageing’ and therefore are
highly-deserving of our continued
scientific attention as physiologists”
(7). This is the general attitude to
top-level sportspeople: that they are
physically prime individuals and are
consequently very healthy, especially
when they continue their sport into
old age.
The only paper that could
be found which examined the
association between participation
in elite sport and longevity was
by Teramoto & Bungum (1), who
reviewed 14 epidemiological studies
of mortality and longevity for elite
athletes who lived in the 20th
century. Their overall conclusions
were that elite endurance and
mixed-sports athletes survived
longer than the general population,
although data on power athletes was
inconclusive.
Elite athletes are a select group of
genetically endowed individuals who
may be likely to fare well against the
general population regardless of how
hard they’ve trained. Because they

have lived the life of an elite athlete,
they are perhaps likely to continue
some healthy habits after retiring
from sport. One important point to
make about the above observation
is that the pressures and training
loads of elite competition in the last
century were significantly lower than
in current sport. The amateur ideals
of the past have slowly given way to
professionalism – if athletes are good
enough, they can earn a living from
their sport, meaning that the stakes
are higher and most elite competitors
train and compete full-time.
• Oxidative stress as a model in
elite sport
So if the data from epidemiological
studies is limited with regards to
the lessons from elite sport, some
assumptions and extrapolations may
need to be made. I will take a look
at the association between oxidative
stress and the ageing process and
then consider oxidative stress in the
body as affected by hard exercise
training. We can then perhaps draw
some relationships between elite
sport and the ageing process.
• Oxidative stress and ageing
It is important to note that
lifelong exposure to free radicals
is considered by science as a
significant contribution to ageing.
Studies have shown that in mutant
strains of worms, flies and mice
who lived longer, they generally
showed an increased resistance
to oxidative stress as well as the
signalling pathway of insulin
receptors (8). Certain investigators
suggest that with ageing there is a

progressive accumulation of DNA
errors of transcription that affect
the dynamics of protein oxidation
and consequential degradation in
biological function (9). Furthermore,
it has been observed that the
‘anti-ageing’ gene, SIRT1*, when
expressed moderately will induce
resistance to oxidative stress,
whereas high levels of SIRT1
increase oxidative stress (10).
So if oxidative stress may be
instrumental in the ageing process,
let’s consider the evidence towards
oxidative stress in athletes:
• Oxidative Stress as a modulator
Before we strike oxidative stress
down as an evil spirit that appears
when we over-exercise, become
stressed, eat inappropriately or are
exposed to excessive pollution; as
with all processes in the body, it has
a purpose. It is recognised that acute
exercise has the ability to induce a
state of oxidative stress, but it is also
thought that this is needed to allow
the upregulation of endogenous
antioxidant defences (11).
Additionally, exercise physiologist
Scott Powers (12) noted that high
levels of free radicals can damage
cellular constituents, but low-tomoderate levels play important
regulatory roles in cells such as
cellular signalling, vascular tone,
gene expression and modulation of
skeletal muscle force. This would
concur with the SIRT1 information
already presented.
• Heavy exercise as an oxidative
stressor?
Viguie and colleagues (13) asked 11
FSN MAY/JUNE 2013
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moderately trained males (average
age 24) to cycle for 90mins at a
moderate intensity of 65% VO2peak
on three consecutive days. On each
day, oxidised glutathione levels
increased and ascorbate levels
decreased significantly within the
first 15mins of exercise, but levels
returned to normal within 15mins of
recovery.
A group of 30 elite karate athletes
were studied for signs of oxidative
stress after a heavy training load
(14). They found a decrease in
superoxide, increase in hydrogen
peroxide, increased catalase and
no significant change in superoxide
dismutase. While direct conclusions
could not be taken from these
observations, it was the opinion of
the investigators that programmed
physical exercise does not lead
to undue oxidative stress but an
excessive physical load might. This
opinion is shared by Gomez et
al (15), who believe that reactive
oxygen and nitrogen species are
generated by the intensity, frequency
and duration of the exercise. They
go on to say that strenuous exercise
causes signs of cellular damage,
but this is required for cellular
signalling and muscle re-patterning
in response to the training load.
They postulate that only exhaustive
exercise is detrimental when the
degree of oxidative stress can
activate pathogenic pathways and
potentially accelerate ageing.
Often more information can
be extracted by researching the
responses of mice or rats to a
stimulus because the ethical
constraints of the study are less.
Rosa and colleagues (16) put
three-months old mice through 10
days of an intense and exhaustive
running programme. They found an
increase in brain oxidative stress and
a remarkable reduction in memory of
the exercised animals. Interestingly,
concurrent supplementation of
vitamins C and E reduced lipid
peroxidation and protein oxidation in
the brain and completely prevented
the memory decline.
• Don’t forget nutrition!
As noted in the mice study above
(16), oxidative stress has the
capacity to be ameliorated by
antioxidant nutrients during exercise.
59 volunteers (average age 76),
were put into one of four groups: a
sedentary group taking a placebo
10
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or vitamin E or an exercising group
taking a placebo or vitamin E. The
exercising group who also took
vitamin E were most successful at
reducing oxidative stress, improving
aerobic fitness, reducing body weight
and blood pressure (17). Free radical
production is thought to contribute to
exercise-induced muscle fatigue (12)
and concordantly N-acetylcysteine
has been demonstrated to delay
muscular fatigue during prolonged
exercise by as much as 1550%. This is also supported by
observations that beyond the third
decade of life, there is an ageingrelated deficit in body cysteine and
glutathione reserves. Clinical studies
have demonstrated that cysteine
supplementation (in addition to
a normal protein diet) has clear
benefits to several parameters
associated with ageing. These
include improved skeletal muscle
function, decreased body fat, a
stronger immune response and
decreased TNF-α concentrations (8).

Conclusions
It seems very obvious that exercise
plays a pivotal role in anti-ageing
and should be a normal part of every
person’s life. The main physiological
gains from a moderate exercise
programme are improved CV fitness,
muscle mass and strength, body
composition, oxidative defences
and psychological health. Exercise
can be started at any age and can
even create independence in elderly
patients who receive supervised
exercise support. Studies of agerelated decrements in endurance
exercise performance have found
VO2max drop-offs to be the main
reason (7). On closer examination,
however, reasons given for these
decreases in aerobic function were:
reduction in the training stimulus
due to increased job and family
commitments, less motivation
to train, a lowering of maximum
heart rate and stroke volume and
peripheral stiffening of arteries
and oxygen extraction. Many of
these physiological changes can
be influenced by the appropriate
training and nutritional strategies.
It therefore goes back to the slogan;
“If you don’t use it, you will lose it”.
One question from this article
that did not receive a clear answer
was whether excessive training over
many years creates an acceleration

of ageing? It is obvious from the
research presented that the body is
extremely adaptable to challenge,
but there were some suggestions that
excessive training might be harmful
in the long-term. When athletes really
push their boundaries and stay on
the verge of overtraining for extended
periods of time (especially when
paired with poor nutritional support),
it is very possible that they are driving
their oxidative stress levels beyond
their oxidative defence mechanisms.
Research over longer periods of
time (such as years), especially
in endurance sports like running,
cycling and triathlons, would really be
required to fully explore this subject.
Another potential area of future
research could be the endocrine
responses to exercise: long-term
endurance exercise has been shown
to drive down testosterone levels
and anabolic responses, whereas
weight training and body building
have been shown to increase
them. There are many anti-ageing
clinics that specialise in supporting
hormone levels in ageing adults, so
with this in mind, the ‘healthy’ ratio
between aerobic and resistance
training should be addressed. Before
analysing the ageing process too
much further though, perhaps we
should draw a breath and conclude
by saying that ageing is a complex
matter with many variables, but
please get out and exercise! FSN
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*foot note: The sirtuin gene family (SIRT) is hypothesised

to regulate the ageing process and play a role in cellular
repair. SIRT3 has been identified as a genomically expressed,
mitochondria-localised tumour suppressor (18).
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Sarcopenia – an
age concern
LOSS Of LeAn muScLe IS nOt geneRALLy tOP Of OuR
heALth cOnceRnS, but It IS A ReALIty wIth mODeRnDAy LIvIng. Stephen hineS unRAveLS the cAuSeS Of
thIS Age-ReLAteD PRObLem.

W

e associate
osteoporosis, along
with the resulting
fractures, as
one of the most
problematic conditions associated
with ageing. However, it has been
suggested that no decline with age
is as dramatic as, or potentially more
significant than the decline in lean
body mass (1). This age-related
loss of lean body mass is termed
sarcopenia – a combination of the
Greek words sarx, meaning ‘flesh’,
and penia, meaning ‘loss’. It is
estimated that 25% of individuals
over the age of 64 suffer from
sarcopenia (2). With an estimated
two billion people over the age of
60 by 2050, plus a progressive
decline in activity levels, sarcopenia
will most likely become a prevalent
and debilitating musculoskeletal
condition in the elderly, perhaps
even surpassing osteoporosis (3).
The underlying mechanisms
of sarcopenia are multi-factorial,
with any or all of the following
contributing factors causing loss of
muscle cell mass:
• Pro-inflammatory cytokines
released from fat cells.
• Increased Reactive Oxygen
Species (ROS) and decreased
dietary antioxidants.
• Age-related decline in hormones.
• Insulin-resistance.
• Inadequate protein intake and
decreased protein synthesis.
• Decreased physical activity, lack of
cognitive function and mobility.

Pro-inflammatory
cytokines
We are at a point in history where we
have over a billion people classified
as overweight. The progression
12
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of modern man is from a robust,
muscular manual worker of perhaps
our grandfather’s generation, to a
sedentary, overweight and obese
man of today. This excess body fat
is not just an inert substance that
sits on our love handles, acting as
a reservoir of energy to be called
upon the next time we decide to run
a half marathon or play a football
game. It acts as an endocrine organ,
releasing an array of hormones and
pro- and anti-inflammatory cytokines
into the body (4).
Most notably in sarcopenia; it is
the excess release of inflammatory
cytokines IL-1ß, IL-6 and TNFα
that signals to the muscle cell to
self-destruct. This is a process
known as apoptosis, which leads
to cell mass loss (2). The term
that is now being used to describe
this process is sarcopenic obesity,
whereby increased fat mass
releases inflammatory cytokines
that drives muscle cell apoptosis.
Fat cells also release an excess of
Plasminogen Activator Inhibitor
(PAI-1) that promotes angiogenesis,
arthrogenesis and thrombosis.
Adipsin increases the uptake of
fatty acids, increases triglyceride
synthesis and transports glucose into
fat cells; renin and angiotensin, both
increase vascular tone and blood
pressure; TNFα, IL-6 and resistin
promote inflammation. These
processes increase fat mass, blood
pressure and insulin-resistance,
leading to what has been termed
metabolic syndrome.
Fat cells also contain an enzyme
called aromatase that converts
testosterone to oestrogen (4). This
is a perfect mechanism for males
who need a little bit of oestrogen to
help maintain bone mineral density

and for post-menopausal females to
maintain oestrogen output after the
ovaries have reduced their function.
However, in overweight and obese
people who have an excess of
aromatase activity that creates an
excess of oestrogen, there could be
endocrine-related disorders. These
include declining testosterone levels
that are considered a risk factor for
sarcopenia (2) and the development
of breast and prostate cancer (5).
Fat cells also release leptin which
signals to the brain that you are full.
However in obesity, this signalling
mechanism goes awry. Leptin levels
can become extremely high in obese
people, leading to leptin-resistance;
a condition much like insulinresistance, where lots of leptin is
in the blood but your brain doesn’t
respond to it any more (4). With
leptin-resistance, you don’t feel full
and therefore carry on over-eating.
Increased leptin also causes an
increase in insulin production,
which can exacerbate insulinresistance and up-regulate mmP
activity (Matrix Metalloproteinases),
ROS (Reactive Oxygen Species)
formation and inflammation, which
all contribute to conditions such as
osteoarthritis (6).

Increased ROS and
decreased dietary
antioxidants

“A low dose
exposure
to regular
exercise has a
positive effect
on the body
(such as the
immune and
endocrine
systems), but
a high dose
exposure has
a negative
effect.”

Another mechanism at play in
sarcopenia is the increased free
radical damage that occurs with
inflammation. The pro-inflammatory
cytokines released from adipose
tissue such as TNFα, activate a
signalling pathway in the muscle
cells that culminates in the activation
of Nuclear Factor κß (NF-κß). NFκß is a cell signalling intermediary
www.fsnmag.com
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To reduce the age-related loss
of muscle mass:
• Maintain a good body composition (lean mass to fat
mass).
• Eat adequate amounts of protein and a diet rich in
coloured vegetables and fruits to support insulin sensitivity,
androgens and reduce ROS.
• Eat as much organic produce as you can to decrease
exposure to Persistent Organic Pollutants (POPs).
• Do resistance training and cardiovascular training to
maintain muscle mass and insulin sensitivity and to
prevent accumulation of fat mass.
• Monitor your training with tools that can determine your
day-to-day recovery status and to prevent over-training and
the accumulation of stress hormones.
• Use stress-reduction techniques.

that takes part in the immune and
inflammatory responses; if upregulated, it promotes inflammation.
In this instance, NF-κß up-regulates
the production of inducible Nitric
Oxide Synthase (iNOS), an enzyme
that in the cytosol of the muscle
cell converts arginine into citrulline,
releasing Nitric Oxide (NO). Nitric
Oxide can diffuse out of the cells
where it can combine with the
superoxide free radical (O2-) to form
peroxynitrite (ONOO-). Peroxynitrite
www.fsnmag.com

can then diffuse back into the cell
membrane, oxidising the fatty acids
in the cell membrane and therefore
creating lipid peroxides. It also
diffuses into the cytosol and switches
off cell signalling mechanisms that
promote protein synthesis. The end
result is muscle atrophy and muscle
cell damage (2).

Declining hormones
The hormonal influence on muscle
also plays a role in sarcopenia.
Growth Hormone (GH), Insulinlike Growth Factors (IGF-1) and
testosterone all have anabolic
functions on muscle, stimulating
growth and repair, whereas cortisol
has a catabolic effect on muscle,
causing muscle breakdown and the
shuttling of amino acids to the liver to
produce glucose via gluconeogenesis.
The balance between these anabolic
and catabolic actions maintains
the health of muscle. At the 2007
Summit of Environmental Challenges
to Reproductive Health and Fertility,
it was established that testosterone
levels have decreased 1% per year,
every year for the last 50 years (7).

This is possibly due to obesity and
aromatase activity, ROS formation,
stress levels or environmental
pollution. This decline in androgens
is one of a number of endocrine
processes that can underlie the
development of sarcopenia. Similar to
women who go through menopause,
males go through an andropause
whereby GH, IGF’s and testosterone
naturally decline with age. This
decline in anabolic signals to the
muscle tissue can lead to muscle
atrophy.
In an effort to reduce body fat
and to lose weight, people start
to exercise. It has long been
observed that exercise affects the
body in a dose-dependent way – a
phenomenon known as hormesis.
This is where a low dose exposure to
regular exercise has a positive effect
on the body (such as the immune
and endocrine systems), but a high
dose exposure has a negative effect.
High doses of prolonged activity,
especially when you have a busy
and stressful job, can stimulate
a catabolic state. These types of
athletes would be the excessive
FSN MAY/JUNE 2013
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gym-goers, triathletes, long-distance
runners or people who get up at
5am to hit the gym before work.
This is especially true if they are not
monitoring their recovery status or
periodising recovery periods into the
training plan.
Both the stress and sex hormones
are made from the same raw material
cholesterol, which is then converted
into pregnenalone and so on into
the different metabolites: anabolic
androgens, catabolic glucocorticoids,
as well as mineralcortisocoids in
the adrenal glands and gonads.
However, in people who are stressed
or over-exercised, a pregnenalone
steal occurs. This is where the raw
materials that produce both the
androgens and glucocortiscoids end
up going down the glucocorticoid
pathway to produce cortisol – the
main stress hormone. Again, this
will lead to lower androgen levels
and declining muscle mass. These
hormones can be monitored through
saliva testing and give an indication of
training and recovery status for those
wishing to monitor their endocrine
status and periodise their training
better.
We also need to acknowledge that
as we age, we are bombarded with
messages to reduce cholesterol in
an effort to reduce heart disease. A
low-cholesterol diet actually reduces
the raw material for steroid hormone
production as well as vitamin D
synthesis. Clearly there needs to
be balance between modulating
cholesterol levels to prevent heart
disease, but consuming enough to
make steroid hormones and vitamin D.

Insulin-resistance
There is now a huge body of
evidence that links Persistent
Organic Pollutants (POPs) to
diabetes. These POPs include
pesticides, plastics such as
phthalates and dioxins, bisphenol-A
and parabens. A study found a
“striking” relationship between six
POPs and diabetes in U.S. adults
exposed to “normal” levels of POPs
(8). PCBs and organochlorine
pesticides were most strongly
associated. The higher the levels
of these POPs, the higher the
prevalence of diabetes. Several
prevalent phthalate metabolites
also showed statistically significant
correlations with abdominal obesity
and insulin-resistance (9). Abnormal
14
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levels of endogenous oestrogens or
environmental oestrogen exposure
also enhances the risk of developing
type II diabetes (10).
When we understand the
function of the pancreatic β-cell,
we can see how these POPs can
lead to diabetes. The function
of the pancreatic β-cell is the
storage and release of insulin, the
main hormone involved in blood
glucose homeostasis. However,
oestrogen (both endogenous and
exogenous) can also stimulate the
beta cell to produce insulin. Thus
the constant stimulation of the
pancreatic β-cell from POPs can
lead to hyperinsulinemia and insulinresistance (11).
This in turn can predispose
an individual to the development
of sarcopenia. Insulin plays an
important role in muscle amino acid
uptake and protein synthesis (3).
Thus, insulin-resistance decreases
muscle amino acid uptake and
anabolic signals from insulin and
the branched chain amino acids.
Sarcopenia is associated with
insulin-resistance in non-obese and
obese individuals (12). There is data
to suggest that insulin-resistance
precedes sarcopenia and may
therefore play a fundamental role in
its development (13).

Inadequate protein
intake
Is it well-known that appetite, along
with total calorie and protein intake,
can decline with age. Food intake
can fall by as much as 25% between
40 and 70 years of age (14). Protein
intake is still a contentious issue:
there is some belief that eating
a high protein diet leads to the
leaching of calcium from bones
and that higher protein intakes
also damage the kidneys. The first
theory is that the high sulphurous
load of animal proteins cannot be
handled by the kidneys and needs
to be buffered by calcium that is
recycled from bone tissue. However,
few studies actually support this
theory (15): a systematic review and
meta analysis demonstrated that
the relationship between protein
intake, Bone Mineral Density (BMD)
and Bone Mineral Content (BMC)
were significant and positive. The
protein intake observed in these
studies ranged from 0.9-1.7g/kg of
body weight, with the majority of the

studies being 1.2g/kg of body weight
(16), so not the extremely high levels
that might be noted in body builders.
As far as preventing osteoporosis
is concerned, some authors
recommend that elderly people
keep their protein intake up to and
above 1g of protein per kg of body
weight (17) and because muscle
tissue is also made from protein, we
can take a leap of faith and suggest
this protein intake may be used to
maintain muscle health as well.
The second thought that higher
protein diets damage the kidneys
may not be supported by research
findings either. A particular low
carbohydrate, high protein, weight
loss diet over two years was not
associated with noticeably harmful
effects on kidney function and
electrolyte balance compared with a
low fat diet (18).

Decreased physical
activity
As we age, there is an inevitable
decline in physical activity and
sometimes also a decline in
cognitive function. This inactivity
leads to a sedentary loss of muscle
function and strength, plus a decline
in bone mass and anabolic signal to
the musculoskeletal system. Lack
of mobility and outdoor activity can
also lead to vitamin D deficiency;
vitamin D is important for muscle
and bone health and a deficiency
can further impair strength and
muscle mass. FSN
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ELITE InTErvIEw What’s your diet like?

Eskild Ebbesen

Olympic rowing legend

E

skild Ebbesen is
Denmark’s answer to
Steve Redgrave. Having
an international career
that spanned almost two decades
and winning three Olympic
gold medals in that time, he
is considered by some as the
world’s greatest ever lightweight
rower. Ebbesen was part of the
Danish ‘Golden Four’ that won
gold at the 1996 Atlanta Olympics
and who then continued an
uninterrupted winning spree
for three years. He got a bronze
medal at Sydney with a crew
change just before, but regained
his title in both Athens and
Beijing. As a 40-year old he got
a bronze in the London games.
We asked Eskild a few questions
about his amazing career:

Q

Eskild, please tell
us what your early
motivation was for
entering the sport of
rowing?

EE: It was my older sister and
brother who started rowing and
told me that it would be great for
me. In the beginning it was not
for the competition of it, but that
came soon.

Q

You lasted almost
two decades at the
top of international
competition – to what do you
attribute this almost unheard
of longevity?

EE: A lot of factors contributed to
the longevity. The most important
was the feeling of actually being
able to still win Olympic medals.
Also it has been very important
that I had a life outside rowing.
I went to university, got married
and had three kids; I didn´t
feel that I missed out on other
aspects of my life. And then of
course; you have to love training,
competition and being in good
shape.
16
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Q

You retired after the
Athens Olympics
and then returned to
the sport, succeeding again
in Beijing four years later.
What kind of discipline was
required to progress back to
the top level after so much
time away from the sport?

EE: After the Olympic gold in
Athens, I still did a lot of physical
training, competing in mountain
biking, triathlons and of course
still did some rowing. But no
doubt taking the extra level up to
elite rowing was very hard and
also the weight reduction needed
to make lightweight was hard.
But one of the things that made
it happen was not just discipline
but also the strategy of having
very few other things to do but
rowing and family.

Q

Nutrition plays
a vital part in
an athlete’s
performance, but even
more so; for longevity
in sport. Can you tell us
what role nutrition played
for you during your long
career?

EE: Nutrition is a factor that
has been a priority from very
early in my rowing career.
Through studying physiology at
university, I tried to implement
the knowledge from science into
my diet. I never had a specific
or precise diet, but followed
the rules of right nutrition for
endurance athletes. One thing
I noticed early was that if you
ate badly, you performed badly
– but on the other hand, eating
extremely healthy didn´t make
you perform better than those
who ate pretty healthy. I think it
is about using your energy and
willpower in the right way. If you
have to fight too much every
day to be extremely healthy, you
simply do not have the same

willpower to win over the pain
and suffer in training. However,
getting close to the Olympics,
the motivation and willpower was
just high enough to leave very
few things to what you like rather
than what you know is right.

Q

Which nutrition
strategies did you
learn along the way
that individually worked for
you?

EE: As described above my
strategy was to follow the general
principals of dieting as an
endurance athlete, but not to
follow one specific diet.

Q

CrossFit seems to be
one of the biggest
fitness trends and
fastest growing sports –
what’s your experience with
CrossFit?

EE: I love CrossFit for the various
aspects of being in shape. As
a rower, you should row to be
good at that, but we actually
didn´t do much training besides
that. So for those periods where
rowing performance was not that
important, I loved to do a lot of
different sports and in the latest
years, I’ve tried CrossFit.

Q

You were one of
the first users of
PurePharma’s now
popular products – how did you
first get in contact with the
brand and what turned you on
in regards to their products?

EE: Their focus on the science
behind the development turned
me on to it. It is not just a smart
product, but it’s based on what
we actually don´t get enough of in
our diet.

Q

As a retired athlete,
in what ways do you
focus your energy
nowadays?

EE: I still exercise a lot but as I
mentioned, I like to train in a lot
of different things. CrossFit is one
of them, but I guess my heart
is mostly still on the endurance
sports. Professionally I do a lot of
public speaking: I inspire firms
and co-workers with subjects
such as; ‘Winning mentality, both
individually and as a team’. Also
for more than ten years, I have
worked with health projects for
different firms. It is a win-win
situation for both the firm and the
employee to implement health
projects at the worksite.
www.fsnmag.com

ask the

experts
In this section of the magazine, we ask various experts a question about the
theme of the edition. Today we are looking at the topic of ageing. Michael
Wakeman, pharmacist and healthcare consultant with BioCare, discusses the
use of antioxidant supplements for sporting people.
Q: Michael, do muscles respond
differently to exercise as we age?
MW: An increase in Reactive Oxygen Species
(ROS) activity normally occurs during exercise,
but does not usually result in a significant
loss of muscle function. Muscle cells adapt
to contraction by regulation of the activity of
antioxidant enzymes to reduce the risk of
damage caused by subsequent increases in
ROS activity. However, the ability of muscles
from aged mammals to adapt to sequential
periods of exercise and the subsequent
induced stress is severely impaired, such that
the muscle remains susceptible to damage.

Q: What is the relationship between
ageing muscle and oxidative pathways?
MW: Ageing is usually associated with a
decrease in muscle mass, strength and
velocity of contraction; characterised by an
imbalance between an increasing production
of ROS and diminishing antioxidant
defences. These changes include both
deletion of the mitochondrial genome due to
oxidative modification of the coding region
of mitochondrial DNA, and repair devices
becoming progressively insufficient with age.
Alteration of protein synthesis and loss of the
ability of reparative satellite cells regulated by
specific growth factor proteins such as IGF-I
growth hormonal, testosterone and oestrogen,
also takes place.
Another principal outcome of free radical
damage during ageing is excess formation of
lipid peroxides in biomembranes. This leads
to an overall decrease in fluidity, which in turn
increases the permeability of the membrane to
substances that are not normally able to cross
it and ultimately results in severe damage to
membrane proteins.

Q: Which nutritional compounds
become increasingly important as
we age?
MW: Ascorbate forms a frontline defence
against free radicals; not only directly
protecting membranes from ROS but also by
indirectly conserving the antioxidant vitamin
E radical. Supplementation with vitamins
A, C and E, zinc and selenium restores the
ability to stimulate protein synthesis and also
attenuates the increase in markers of oxidative
stress in response to chronic repetitive muscle
loading. This results in an improvement in

the work output of aged muscles. Recent
investigations show that low serum/plasma
carotenoids are independently associated with
poor skeletal muscle strength and impaired
physical performance.
Another powerful non-enzymatic
antioxidant, glutathione is also important for
other antioxidant enzymes. Direct depletion
of mitochondrial and cytoplasmic glutathione
results in increased generation of ROS and
rapid loss of mitochondrial function. Vitamin
E and C supplementation, along with a blend
of polyphenols and carotenoids results in
significantly increased activity of glutathione
system in muscle cell.
Coenzyme Q10 is important in preserving
mitochondrial function and maintaining
proper energy levels, with good evidence for
a protective role in DNA damage associated
processes and genomic stability. Furthermore,
the antioxidant capacity of CoQ10 contributes
against oxidative stress.

Q: What nutritional strategies can help
maintain performance as we age?
MW: Prolonged exercise and heavy training
are associated with depressed immune cell
function. Consuming carbohydrate during
prolonged strenuous exercise attenuates
rises in stress hormones and appears to limit
the degree of exercise-induced immune
depression. Recent evidence suggests that
antioxidant vitamins may prevent impairment
of leucocyte functions. New research
demonstrates that immune-stimulants such
as probiotics also have a benefit in exerciseinduced immune impairment.
One other group of newly-discovered
compounds associated with anti-ageing are
sirtuins. The role of one specific protective
sirtuin (SIRT1) during ageing seems to involve
the orchestration of different stress response
pathways, and this activity is modulated by
nutrient availability. With age, a decline in
SIRT1 activity and expression in skeletal
muscle are accompanied by increased
inflammation, oxidative stress and reduction
in the ability to rebuild muscle after injury or
in response to exercise. Resveratrol has been
demonstrated to exert a beneficial effect on
the maintenance of SIRT1 activity.

Q: Are there any essential supplements
recommended for the ageing athlete?

MW: Older adults have higher requirements
of vitamin D because their skin is less able
to synthesise it, with less 25-hydroxy vitamin
D circulating in the blood with advancing
age. Requirements for vitamin B6 are
greater in adults over the age of 50. Folate is
crucial as we get older and plasma vitamin
B12 levels decrease with age. There is some
evidence that thiamine (B1) and riboflavin
(B2) requirements may be increased for
individuals consistently engaged in active
sports. Plasma choline concentrations
may be depleted as a result of strenuous
exercise, with reduced transport of choline
across the blood-brain barrier in elderly
individuals. Zinc metabolism may be altered
in older adults and low zinc status has been
linked with lower plasma total protein thiol
groups in the exercising elderly.
Researchers found that plasma
concentrations of lycopene, beta-carotene
and alpha-carotene were low in exercising
elderly participants, despite a higher
dietary intake of these carotenoids. Female
marathon runners have been shown to be
deficient in vitamin D and zinc and healthy
older men engaged in regular sports were
deficient in magnesium and vitamin D. It
seems that Masters athletes have specific
antioxidant requirements as they age,
particularly for carotenoids.

Q: Which supplements are suitable for
all sportspeople?
MW: In short; all of the above. However,
one argument against antioxidant
supplementation is that physical exercise,
associated with increased ROS production,
may activate redox-sensitive signalling
pathways and transcription factors, which
subsequently may promote training
adaptation. A recent double-blind, placebocontrolled, long-term trial in trained young
men receiving either oral supplementation
with vitamins C and E or placebo before
and during supervised, strenuous exercise
training, demonstrated no differences in any
of the physiological and metabolic variables
measured. This suggests that administration
of antioxidants to individuals with no
previous vitamin deficiencies may have no
effect on physical adaptations to strenuous
endurance training.

About the expert Michael WakeMan is a pharmacist and healthcare consultant with BioCare. He has a Master’s degree in both pharmaceutical analysis and

nutritional medicine and is currently completing a third in clinical oncology. He has extensive experience in natural medicine research, and has worked alongside Nobel laureate,
Sir James Black. He is a regular contributor to consumer and specialist health journals and his natural products research has been selected to promote the Royal Pharmaceutical
Society annual scientific conference. He has lectured in many countries, and worked in sports nutrition consultancy with performance athletes in a number of fields.
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ask the

experts
We are pleased to welcome back Kevin Harris from Cambridge Commodities.
He is going to discuss the diversifying role of sports nutrition supplements
into the ‘lifestyle’ market, where people who are concerned more about
health and longevity can also benefit from certain ingredients.
Q: Kevin, your company deals with
sports nutrition ingredients such as
whey protein and creatine. Can you tell
us how the market for these types of
products is changing more towards the
mainstream population?
KH: We are continuing to see a sustained
movement towards supplying nutritional
ingredients and sports nutrition products into
the ‘mainstream’ market. Although the more
traditional supplement users (gym-goers,
sportspeople), will and are continuing to use
these products, more products are looking
to move outside the traditional user base
and into the more general arena of health
and well-being. These products are being
developed from a number of directions: food
products being enhanced with nutritional
ingredients (vitamins, minerals, whey
protein and amino acids), more traditional
supplements being ‘softened’ to appeal to
a less-focused audience and new products
that are more than food, but not targeted
specifically at gym-users.

Q: For people concerned more about
health and longevity than performance
in the gym, what benefits might the
likes of protein and creatine powders
provide them?
KH: As the general population are becoming
more aware of health and well-being in
everyday life, this is leading to more focus
on the quality of life with ageing. We are
seeing nutritional supplements traditionally
used in sports nutrition, being linked with
possible benefits in later life. For example,
whey protein can help with lean muscle mass
maintenance.

Q: Why should people be worried about

Q: This new term that you have used;

Q: What positive nutritional strategies

“lean muscle mass maintenance”: can
you explain what is meant by it?
KH: As we age, there is the associated loss
of quality, mass and strength of muscle –
the speed this occurs and the extent and
impact on the individual will vary, but it will
happen. Sarcopenia is the term to describe
this process. The objective of maintenance
of lean muscle mass would be beneficial in
connection with this.

can they use to decrease the likelihood
of degenerative muscle mass?
KH: It is thought that a lack of exercise could
be a risk factor for sarcopenia – so an exercise
programme that includes resistance training
will be of benefit. Associated nutritional
strategies could include whey protein,
creatine monohydrate and vitamin D3, which
are all linked with assisting maintenance of
lean muscle mass. Also, antioxidants such as

sarcopenia as they age?
KH: Worry is a strong word! I think an allencompassing awareness of the process of
ageing enables us to take steps to adjust or
amend lifestyles to help ensure a healthy
ageing experience.

grapeseed, acai and green tea can potentially
help to reduce the breakdown of lean tissue
as we age.

Q: The anti-ageing market is a
burgeoning one. With regards to the
topics that you have just discussed,
what research would you like to see
being done within nutrition and ageing?
KH: Healthy ageing is certainly becoming an
area of interest for nutrition and also nutrition
in combination with exercise. The nutritional
supplements and ingredients that are used
now in sports nutrition are used mostly with a
short/medium-term impact in mind. The next
match or season peak, so to speak, could well
prove to be of benefit in later life: I think more
research or information over the longer-term is
likely to be progressed.

About the expert Kevin Harris BSc Hons is director of Technical Sales at Cambridge Commodities Limited, the leading supplier of nutritional ingredients. He

has been working in the food/drink and nutritional industry in technical and commercial roles since graduating in food technology. Kevin is active in the sports arena in both
participatory and coaching roles – a martial arts instructor, a ‘vets’ rugby player – and helping to bring the next generation forward as a Level 1 RFU coach (for mini/junior rugby).
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Premature ageing and
hormonal disruption
through sleep deprivation
WE ALL kNoW THAT LAck oF SLEEp cAN LEAvE US GrUMpY,
bUT cAN iT ALSo diMiNiSH ATHLETic pErForMANcE, or
WorSE; AFFEcT AGEiNG? Nick Doughty providES US
WiTH SoME THoUGHT-provokiNG ANSWErS.

W

e all know that when
you don’t sleep
properly your body
is affected in many
ways, regardless
of the cause; whether it is taking a
while to get to sleep, waking early to
fit in a training session or constantly
waking during the night. You may
feel lethargic, crave heavy complex
carbohydrates; bread, potatoes
and pasta or quick-fix sugary foods
such as cakes, fizzy and alcoholic
drinks and sweets. You may also
feel like your daily life exhausts you,
not realising that staying awake
in artificial light counteracts the
intention of Mother Nature. The
quality of this energy depends on a
couple of factors which are heavily
affected by sleep deprivation.
When you don’t sleep in synchrony
with the seasonal variation in light
exposure, you fundamentally alter
a balance of nature that has been
programmed into our physiology;
a clock embedded into every
living thing. When you do cut
back on sleep, there are at least
10 different hormones and many
neurotransmitters in the brain that go
out of sync.
Shorter nights mean that less
melatonin, HGH (Human Growth
Hormone) and testosterone are
produced. Less melatonin means
that more oestrogen, cortisol and
insulin are produced, all of which
flood our body and upset its natural
balance. The resulting oxidative
stress has been shown to not only
inhibit performance and speed of
24
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recovery, but it can also slow glucose
metabolism by 30 to 40 percent
and result in other changes, such as
possible ageing.

Sleep research
A study, led by Eve van cauter,
phd, examined the effects of varied
amounts of sleep on 11 men ages
18 to 27. The men spent eight hours
in bed per night (fully rested period)
for the first three nights, four hours
per night (sleep deprivation period)
for the next six nights and 12 hours
per night for the last seven nights
(recovery period) (1).
results showed that after being
deprived of sleep, there was a
significant drop in the ability to
metabolise glucose and that cortisol
levels were elevated higher during
sleep deprivation periods than

when the study subjects were fully
rested. Elevated cortisol levels have
been linked to the development of
memory impairment and age-related
insulin-resistance, commonly
associated with the elderly. After
only one week of sleep restriction,
the young and healthy males
had glucose levels that rapidly
deteriorated and had also affected
their other hormonal functions.
The study showed that the rate
at which the body was able to
clear glucose from the blood after
an insulin injection was nearly
40 percent slower during periods
of sleep deprivation than in the
sleep-recovery condition. Glucose
effectiveness (defined as the ability
of glucose to mediate its own
disposal independently of insulin),
was 30 percent lower in the sleep-

The question on your lips... how can I solve this
sleep imbalance?
• Use blackout blinds, shades and window coverings to prevent light from entering the room. Keep
in mind that even the tiniest bit of light in the room can adversely affect your circadian rhythms,
including your pineal gland’s production of melatonin and the gut’s production of serotonin (9).
• Sleep should ideally be around eight – nine and a half hours. Athletes who get at least 10 hours
of sleep during the weeks of training and competition have shown better performance. Cheri Mah of
Stanford Sleep Disorder and Research Laboratory states that napping can help reduce tiredness (10).
• Caffeine increases your stress levels and disturbs sleep, so switch your coffee for green tea, white
tea, fennel or chamomile tea.
• Strictly avoid caffeine within six hours of bedtime to prevent interrupted nights. Caffeine
consumption raises levels of catecholamines. These act as central nervous system stimulants that
increase endurance, heart rate and blood vessel constriction.
• Going to bed and waking at the same times is ideal for a training and competition schedule – get
to bed before 11pm and aim for at least 8.5 hours of shut-eye.
• Turn off all surrounding lights in your bedroom – this includes standby lights on TVs, phones or
computers.
www.fsnmag.com
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“Sleep has
almost become
a sin these days
and that thinking
really needs to
change.”
deprived subjects.
However, Dr. Van Cauter said the
study also showed that the negative
effects of sleep deprivation could
be corrected entirely by resuming
normal sleep patterns. “Getting a
normal amount of sleep could be
a health-promoting behaviour; just
as lack of sleep can harm the body,
getting sleep can help it.”
Most of what we know about sleep
deprivation has to do with immune
function and brain function. This
study is interesting because it shows
that sleep deprivation can negatively
impact physiology that is critical
for athletic performance, glucose
metabolism and cortisol status.
Glucose and its storage form
glycogen are the main sources of
energy for any athlete; whether it
www.fsnmag.com

be a 50-metre freestyle swimmer
or 100-mile ultra-marathoner (2).
Storage of glucose in muscle and
the liver is particularly important
for the endurance athlete. In a
sleep-deprived state, glycogen
storage may be slowed, preventing
the athlete from topping up his or
her fuel tanks. In endurance events
exceeding 90 minutes, this can lead
to hypoglycaemia and the dreaded
bonk (3).
Because cortisol is a catabolic
hormone, elevated levels as seen
in the sleep-deprived subjects
may interfere with tissue repair
and growth. Over longer periods,
this could prevent an athlete from
adapting properly to heavy training
and predispose that athlete to
overtraining and injury.

Michael Bonnet PhD, director of
the sleep laboratory at the Dayton
Veterans Administration Medical
Center in Dayton, Ohio said: “We
need longer-term studies to see if the
effects of sleep loss are temporary
and if they are still reversible over
those extended periods.” Dr.
Van Cauter (1) agreed that more
research is necessary before any
definitive statements can be made
regarding the effects of sleep
deprivation on the body: “But these
results indicate that a chronic lack of
sleep may affect metabolic function
as much as living a sedentary
lifestyle,” she said. “Sleep has
almost become a sin these days
and that thinking really needs to
change.”
For the endurance athlete looking
FSN MAY/JUNE 2013
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for every edge, it appears that proper
sleep during heavy training and
during lead-up periods before key
competitions is critical for optimal
performance. The France School
of Sports Science and Liverpool
John Moores University took eleven
healthy males and subjected them
to several interval training sessions.
They evaluated subjects after one
night of normal sleep and after
one night of disrupted sleep. The
results indicted a negative impact
on the subject’s mood state about
exercise after their sleep-disrupted
night. Mood state refers to one’s
cognitive thoughts or feelings during
a particular event. Although the
results showed no effect on muscle
strength, perceived exertions and
heart rate while exercising, their
mood state was significantly altered
in a negative way (6). Another study
on acute sleep deprivation and
exercise found that after 30 hours of
continuous poor sleep, the subject’s
resting reaction time was delayed,
they fatigued faster and their mood
states were negatively changed
(7). A study that included a trial of
a 64 hour sleep deprivation found
that muscular performance had
decreased: one notable decrease
was in the subject’s vertical jump
heights (8).

So what does that
mean? To the point
without the science!
Remember that sleep controls eating
and stress controls reproduction.
Sleeping, eating, and making love
control ageing.
Despite the high volume and
intensity that athlete’s punish their
bodies with; it is still possible for
them to have a comparatively fat
belly or noticeably fat legs but hardly
any fat stored elsewhere. This does
not just happen randomly. The
storage of fat is where our hormones
dictate; high content of adipose
tissue within the legs may be the
result of an oestrogen imbalance and
a fat belly could be caused by excess
cortisol (caused by stress).
Put simply, where you store
your fat is determined by what
hormones are imbalanced. Despite
the common myth that a lie-in at
the weekend can help you to catch
up on sleep, Dr Van Cauter’s study
has shown that obtaining adequate
sleep is crucial in restoring both
26
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physical and mental health and in
the balancing of hormones.
As a species living the modern
life, we are sick because we don’t
sleep enough, overweight and
diabetic because we don’t sleep
enough and dying from cancer and
heart disease because we don’t
sleep enough. No amount of exercise
or healthy salads will make up for the
sleep deficit.
As a nation, we’re instructed to
eat less fat and exercise more, but
not only do we look incredibly bad,
but levels of heart disease, cancer
and diabetes are at an all-time high.
Food and exercise are a part of the
equation but are not the sole answer;
a big part of the answer lies within
circadian rhythms and evolution.
The hormones melatonin and
prolactin communicate with your
immune system and metabolic
energy system to differentiate
between light and dark cycles.
Keep the lights on, stay up at night
and see how that affects you the
next day. Insulin and prolactin
orchestrate the chemistry of your
brain, which oversees serotonin and
dopamine neurochemistry. These
neurotransmitters control your
behaviour towards food and sex,
so if you don’t get enough shut-eye,
not only will you crave ‘bad’ food,
but it can affect libido and sperm
quality.
Insulin is a hormone that you can
directly influence, but it is becoming
a worldwide killer because it links
the three S’s; STRESS, SUGAR AND
SLEEP. Certain cell types, such as fat
and muscle cells, require insulin to
absorb glucose. In cases of insulinresistance, when these cells fail to
respond adequately to circulating

insulin, blood glucose levels rise. So,
not enough sleep can make you fat,
hungry, impotent, hypertensive and
cancerous, with a bad heart. How
many doctors tell you that?
The body is a well-oiled machine.
You can’t short-change it out of
sleep – otherwise it reacts like a
badly-behaved child, demanding
sweets and refusing to perform the
mental or physical tasks that you set
it. By cancelling the night using light,
you are affecting the natural order.
In order to understand your body,
you need to remember that we have
evolved over millennia to recognise
cues in nature. By keeping the
lights on, your body recognises the
artificial light as late summer; a time
of ‘’feast’’ to endure the ‘’famine’’
that always followed until now.

Summary
The minor changes shown in the
box can demonstrate great benefits
to your general well-being and health
for years to come.
Sleep deprivation results in
poor cognitive memory, schematic
thinking, wrong decisions, emotional
disturbances, increased muscle
tonus and premature ageing through
hormonal imbalances. FSN
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Stressful
training ages
us faster
WE hAvE hEArD A Lot In thIs
mAgAzInE About ovErtrAInIng AnD
hoW It AffEcts our PErformAncE.
Ed Sorich ExPLAIns Why It’s not so
gREAT FOR AgEINg EIThER.

T

he concept that exercise
benefits multiple systems
in our bodies is a longheld one and indeed has
been proven in countless
trials and experiments. Regular
participation in physical activity
has been shown to minimise the
physiologic changes associated
with ageing, contribute to the overall
health and well-being of the individual
and assist in the prevention and
treatment of disability with increasing
age. It has been shown to improve
immune system function, insulin
sensitivity and glucose tolerance as
well as counteracting the functional
decline of the musculoskeletal
system. Exercise also influences the
hormonal changes seen with ageing
– this is dependent on the type and
duration of the activity. What we are
becoming more aware of, however,
are the negative consequences of
excessive exercise on multiple body
systems, including endocrinology (1).

How and why
The magnitude of the effects
on the hormonal system from
long-term overtraining cannot be
over-emphasised. Specifically, the
body releases stress hormones
such as adrenaline and cortisol
when we exercise; these hormones
increase heart rate, shunt blood to
working muscles, release glucose
into the bloodstream and stimulate
fat metabolism so you can burn
more fat for energy. Overtraining
28
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causes an abnormal response
in the autonomic (involuntary)
nervous system through the excess
production of adrenaline which, via
negative feedback, suppresses the
body’s production of serotonin and
dopamine in the hypothalamus,
causing us to experience mood
symptoms such as depression and
anxiousness as shown in the table
below.

Effects of overtraining
on the autonomic
nervous system
• Irritability/moodiness
• Emotional instability
• Depression
• Elevated basal metabolic rate
• Lack of enthusiasm for training
• Anxiousness
• Lack of concentration
• Palpitations

The steroidogenic
pathway
As shown in the diagram on the
opposite page, steroid hormones
are hormones that are derived
from cholesterol. They control
metabolism, inflammation,
immune functions, salt and water
balance, development of sexual
characteristics, and the ability to
withstand illness and injury.
Because they are formed in the
gonads or adrenal glands, increased
stress on the body, be it physical
or psychological, will push steroid
production through pregnenolone

toward cortisol (adrenals). This
happens at the cost of the sex
hormones (gonads), potentially
resulting in negative gains such as
muscle loss, low energy levels and
slower recovery times.

Stress and ageing
Chronic stress, unlike any other
agent, is likely to bring about
accelerated ageing. The chief
hormone associated with stress
is cortisol, which in the long-term
tends to be pro-inflammatory.
Anti-inflammatory medications
used to treat injuries (in particular
corticosteroids), work to decrease
cortisol levels by turning off
endogenous production via negative
feedback to the hypothalamus.
Exercise increases the production
and catabolism of cortisol. The level
rises transiently during exercise of
both moderate and severe intensity
and falls rapidly to the basal level
or below within a few hours of
completion of the exercise.
Regular moderate training has
no significant effect on the basal
levels of glucocorticoids (including
cortisol). however, it is reported
that highly-trained endurance
athletes have a raised basal level of
cortisol and a reduced basal level of
testosterone. The catabolic potential
of this hormonal state has not yet
been shown to have an adverse
effect on the athletes’ performance.
however, as the athlete ages, bone,
cardiovascular and potentially

“The ultimate
wash-up
is that
testosterone
production
decreases,
resulting in
levels more
representative
of an older
population.”
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neurological health are likely to be
adversely affected, mimicking the
health of a much older individual.
Besides the destabilising effects
of cortisol on blood glucose levels,
changes in cortisol levels will
most directly impact the diurnal
(body) clock. At the early stages of
overtraining, such changes present
as disturbed sleep patterns. Nonmodification in exercise prescription
will ultimately deplete adrenal
function and therefore cortisol
production: this may cause deeper
sleeping patterns at night, but lack
of energy upon waking, plus blood
glucose imbalances and energy lows
in the second half of the day.

Our sex hormones
n The female athlete
In females, excessive exercise has
been associated with menstrual
dysfunction (3). The factors that
contribute to this condition are
believed to be:
• Low levels or loss of body fat,
which have a direct/indirect effect on
oestrogen levels.
• Mental stress which impacts the
stress hormones directly and the sex
hormones indirectly.
• Physical stress which mimics the
previous point.
All these lead to changes in
sex hormones and the hormones
related to their production and
release (4).
Specific observations have shown:
• Elevated progesterone and
Luteinising Hormone (LH) levels in
the follicular (pre-ovulatory) phase.
• Depressed Follicular Stimulating
Hormone (FSH) in the luteal (postovulatory) phase.
• Suppressed Luteinising Hormone
levels mid-phase, which ordinarily

should induce ovulation.
n The male athlete
Similarly in males, declines in
anabolic hormones like testosterone
and Growth Hormone (GH) can
be put down to issues around the
pituitary gonadal hormonal axis.
Inhibitions in LH (which stimulates
testosterone production) as a result
of increased stress hormones,
results in lowered testosterone levels
(2,5). This will further impact on
recovery because testosterone and
GH are required for micro- and
macro-trauma repair to occur.
What ultimately defines us
are our sex hormones. Besides
the development of sexual
characteristics, they are heavily
involved and impacted by exercise.
Endurance-trained men have
abnormal concentrations of male
reproductive hormones such as
testosterone, LH, and prolactin
(6). A systematic review explored
acute versus chronic exercise to
determine if differences exist in
reproductive hormone responses.
Specific observations made about
acute vs. chronic exercise have been
similar in their findings. In summary,
short-term submaximal work caused
an elevation in testosterone levels
almost immediately, with a similar
prompt return to baseline at the end
of the activity. Luteinising Hormone
(LH) levels were unaffected by
this amount of exercise. LH is
essentially the hormone that turns
on the production of testosterone
in the testes. When running to
exhaustion however, testosterone
concentrations were found to
increase proportionally to the
intensity of the exercise, with peak
testosterone levels coinciding with
maximal exercise intensity. LH levels

were unchanged during exercise,
but significantly decreased during
the recovery period. The ultimate
wash-up is that testosterone
production decreases, resulting in
levels more representative of an
older population. Similar hormonal
responses can occur during
prolonged training in activities such
as weightlifting, rowing, swimming,
and high-intensity sprinting (7).
Intensive exercise also has
a similar negative impact on
female reproductive hormones.
Reproductive abnormalities seen in
female athletes are usually caused
by hypothalamic dysfunction and
disturbance of the GonadotropinReleasing Hormone (GnRH).
GnRH is influenced by the ratio
of energy intake versus output.
For instance, menarche (bleeding
phase of the female cycle), occurs
in girls when body fat rises to
around 17% of body weight. This
explains the lack of menstruation in
sports that emphasise lean female
figures, such as with gymnasts
and dancers. These athletes
often demonstrate decreased
oestrogen levels, causing menstrual
disturbance and ultimately
compromised bone health, uterine
health and accelerated ageing.
Body shape aside, women
who participate in sports that
emphasise strength over leanness,
such as swimming and rowing,
are still susceptible to menstrual
irregularities. This is because
athletes engaged in these sports
tend to demonstrate elevated LH
levels and mild hyperandrogenism.
Increased levels of androgens,
particularly DHEA, impair follicular
development and can result
in anovulation or amenorrhea.
Specifically, up-regulated adrenal
function, as a result of the elevated
production of cortisol, may also
cause increases in DHEA, which
can be peripherally converted to
testosterone in fat tissue.

Immunological
hormonal link
The immune and hormonal
systems have close inter-regulatory
links. Interleukin 1β (IL-1β), in
particular, has a powerful effect
on the endocrine system and
glucose homeostasis (8). This
www.fsnmag.com
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cytokine acts at the hypothalamic
level, causing the secretion of
Corticotrophin-Releasing Hormone
(CRH). CRH induces the release
of Adrenocorticotropic Hormone
(ACTH) from the anterior pituitary
gland, which in turn stimulates
adrenal cortisol secretion. IL-1 is
now commonly being used to
monitor over-reaching (mild
overtraining) in sports: declines in
IL-1 may indicate the beginnings of
overtraining. When not monitored,
an ‘immunological cascade’ occurs
and athletes may suffer from more
infections plus an extended time to
recover from them.
Interleukin 6 (IL-6) is quickly
becoming a marker of inflammation
in a number of disease conditions
(9). It has been shown to stimulate
the release of prolactin, so as
noted above, excessive exercise
can potentially induce chronic
inflammation, leading to further
potential negative effects on the
anabolic hormones.

And psychologically...
Current literature proposes two
discrete neuroendocrine varieties
for the development of overtraining
syndrome – a hyper-arousal and
hypo-arousal state. Both are due
mainly to fluctuations in cortisol
levels and resultant changes in the
steroid hormones.
The hyper-arousal form is also
referred to as the “sympathetic”
or “Basedow’s” overtraining
syndrome. It is commonly observed
in “power” athletes (e.g. sprinters
and weightlifters) and occurs less
frequently than the hypo-arousal
disorder. The hypo-arousal form is
more common and is also referred to
as “parasympathetic” or “Addison’s”
overtraining syndrome. This form of
the disorder is frequently observed
in endurance-trained athletes (e.g.
triathletes, long-distance runners,
rowers and swimmers).

Where does nutrition
fit in?
Approaches to ‘anti-ageing’ are
built around minimising cell death
(apoptosis) and cell damage. Most of
this damage is thought to take place
at the DNA and mitochondrial level
(10); the main culprits are thought
to be free radicals (11) and chronic
inflammation. The surge in omega-3
supplement sales is evidence of
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the success of the inflammation
message getting out to the general
population.
Similarly, interest in vitamin D has
grown to near frenzy levels, with
conditions ranging from arthritis to
cancer being included in those that
are potentially caused by the lack
of this vitamin (12). Additionally,
vitamin C in particular has been
promoted for decades as the elixir
for many ills. As clinical research into
the effects of vitamins increases, we
are finding out that vitamins A, C and
E have powerful antioxidant effects
(13).
Curcumin (an active ingredient of
turmeric), is the latest supplement
being touted as a ‘wonder’
antioxidant (14, 15). It is claimed to
be up to five times more powerful
than vitamin E and powerful enough
to neutralise the hydroxyl (OH)
radical, considered by many to
be the most reactive of all the
oxidants.
It has been argued for some
time that calorie restriction aside,
minimising carbohydrate intake may
play a role in anti-ageing. Specifically
it is argued that ‘uncontrolled’
levels of glucose, brought about by
excessive intake of glycaemic foods
or sub-optimal insulin performance,
would increase cell turnover and
hence expedite ageing (16).
Incorporating low glycemic index
carbohydrates and good quality
protein should help to optimise blood
glucose levels. Chromium too has
been proven to stabilise glucose
levels and decrease the levels of
insulin required for sugar balance.
In terms of calorie restriction,
multiple studies have shown that
minimising caloric intake extends
life (animal models), by reducing
cortisol levels and hence optimising
melatonin amounts; the hormone
required for repair during sleep
and recognised as a powerful
antioxidant (17). Calorie restriction
is a totally inappropriate term when
talking about sports performance,
so calorie optimisation may be more
appropriate. Well-timed nutritional
plans are essential to blunt our
cortisol response to exercise and
to balance associated hormones;
including oestrogen, testosterone,
DHEA, insulin and melatonin.
Because the backbone of all
steroid hormones is cholesterol,
low fat diets don’t really go together

with optimal sports performance.
Certainly, some individuals may
need to reduce the consumption of
saturated fats from animal sources,
but over-emphasis of this approach
will limit the necessary steroid
building blocks. Saturated fats can
also be found in tropical-based oils
like coconut, which is a great option
for cooking due to its high vapour
point. Other healthy fat options are
nuts and avocados. Healthy fats are
also a great way to get calories onboard quickly and in much smaller
serving sizes than carbohydrate and
protein equivalents.

To conclude
My favourite quote when it comes
to exercise, and indeed the tool I
use most when prescribing exercise
routines is; “all in moderation,
including moderation”. Obviously
periodisation is a very important tool
if used correctly – it is something
that is taught, but quite frequently
not used optimally by trainers,
coaches and the like. In terms of
monitoring recovery from training,
the physical presentation of the
athlete is not enough to determine
if they are overtraining: appropriate
scientific measurements can be
incorporated, such as non-invasive
tests like salivary cortisol, DHEA and
sIgA.
Nutrition is probably the tool we
tend to overlook or oversimplify
most. Recovery, minimising tissue
damage and inflammation and
optimising energy stores, should all
be thought about prior to and during
the event. Timing, as much as the
type of supplement, is critical if you
want to be ready for the next set, lap
or hill. As with exercise, moderation
is the key when it comes to nutrition.
There may be times when you need
to take on an extra load of certain
nutrients, but very deliberate timing
of these foods and supplements is
crucial for optimal returns. FSN
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feature birthday issue

Industry changes since
FSN was born
WE ArE cElEBrATINg oUr BIrThdAY BY rEFlEcTINg oN ThE MASSIvE
chANgES hAppENINg IN ThE FIEld oF SporTS NUTrITIoN.

I

t is hard to believe that FSN is already three
years old. Flicking through the entire series
of FSN publications recently, I noticed
that the face of the pages has changed
markedly in this short time. The articles
have progressed from a focus on the nuts
and bolts of sports nutrition, such as carbs
and proteins, to the integrative discussions
that we enjoy now. The adverts have also
changed – three years ago, the sports nutrition
muscle brands dominated the pages, whereas

now there is a lovely blend of protein-based
supplements from the health and sports
sectors, plus supplements like fish oils and
beetroot juices that are slipping into the space.
In order to reflect properly on this threeyear period, we thought it would be a good
idea to ask companies that have heavily
featured in our adverts and editorial during
this time what changes they have noticed,
from their company perspective. Below you’ll
find a number of introspective thoughts on

Oliver Stevens, Operations Director –
Cambridge Commodities
Over the past three years, increased consumer awareness of sports nutrition has
had a dramatic effect on shaping the current supplement market. An industry
that was traditionally the sole preserve of bodybuilders and weightlifters has now
diversified into all areas of mainstream sports. The impact of this is that consumers are now
far better informed about these products and are increasingly looking for supplements that
are tailored to their precise sporting requirements as opposed to generic muscle gainers. This
demand has not only driven brands to broaden their portfolio of products to incorporate sportsspecific supplement ranges, but has also led to an emphasis upon scientifically-researched
ingredients and products free from WADA banned substances, ensuring that high-performance
athletes do not receive positive drug screens when competing at professional levels.

Lindsey Ormond, Business Development Manager –
Arla Foods

the question that I posed to them: “What are
the main changes that you’ve observed in the
sports nutrition industry over the past three
years?”

Jason Oakley,
MD – USN
Over the past three years,
we have seen a huge surge
in interest in premium
quality lifestyle brands which
understand and respond to
the needs of both sporting professionals and
also enthusiastic consumers keen to achieve
improved performance in all areas of their
active lives. USN’s drive to normalise sports
supplementation and achieve mass market
penetration has led us to launch a number of
new, exciting, technically-advanced ranges
which are designed to help deliver enhanced
results. Today’s consumers are motivated
and encouraged by premium quality lifestyle
brands which understand and respond to
their lifestyle requirements. We are pleased
and proud to join FSN readers in celebrating
their third birthday, marking new decades of
consumer trends to empower individuals and
teams to strive to achieve personal bests in
all areas of sporting life and well-being.

The demand for whey protein has continued to grow over the last four years. In
addition, we have seen a dramatic growth in the interest and demand for highquality whey protein fractions, such as isolates and hydrolysates, like Hydro.365.
There has been increased recognition, both with consumers and in the scientific arena, of the benefits that high-quality protein can
have on general health and wellness, as well as performance. While the muscle-building benefits are still profoundly known, highquality protein is increasingly sought after for gains such as enhanced recovery from endurance exercise, better weight management
and maintenance of lean muscle mass.
Consumers want high-quality protein to help get the most out of their training and achieve their lifestyle goals. Furthermore, with ever-increasing
time demands, they want it in convenient formats.
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David Gunning, Marketing Manager –
Savant Distribution
Udo’s Choice has been involved with sport for over 10 years now, but demand has
significantly grown in the last few years amongst endurance sports like triathlon,
ultra-running, cycling, swimming and sailing. There appears to be a number of reasons behind this:
firstly, there is an increased awareness of the role that essential fatty acids play in optimising the
body’s performance through articles in media like Functional Sports Nutrition and of course ‘word of
mouth’. Secondly, there appears to be a growth in demand for healthier and more efficient sources
of energy than sugary carbohydrates, as sportsmen and women have increasingly become aware of
the importance of nutrition for sporting performance rather than relying on quick fix energy drinks,
gels etc. Finally, one of the highest profile subjects in sport across all media in the last few years
has been the widespread use of banned substances in cycling and other sports. As a reaction to this,
there has been a growth in consumer concern as to what is in the products they are buying and a
resultant rise in demand for natural products.

Eimear Gallwey, Product Specialist Manager – Kinetica
Over the past few years, the sports nutrition industry has evolved with increasing
consumer demand for specialised, drug-tested and clean label (natural ingredients)
products. The introduction of health claim regulations has also driven the importance
of scientifically-validated products with authorised health claims.
Staying at the forefront of the latest sports science research, Kinetica continues to
manufacture high-quality, specialised ingredients. For example, Kinetica Oat Gain,
Complete and Lean Gain products contain Biotein™ Xtreme which is a scientificallyengineered blend of whey protein enriched with organic coconut oil. This unique ingredient is not
only rich in BCAAs but also Medium Chain Triglycerides (MCTs) present in coconut oil – beneficial
fats that are quickly metabolised for improved energy and stamina. Increased desire for natural
ingredients means that Kinetica use natural flavours and colours only. All products are drug screened
within WADA standards to ensure a safe and dependable sports nutrition range.

John Rolfs, MD – Neovite
The success of athletes using dairy colostrum over the twelve years
since its UK introduction has led to a series of published studies. Pioneering research
by Dr Glen Davison over the last four years has shown that the Neovite brand of
colostrum can improve immune responses under intensive training and can protect
against gut damage when core temperatures rise from exertion (new European food regulations
limit health claims to the brands actually tested). Colostrum has proven valuable to reduce
downtime for recovery and illness and in recent years has been adopted by national squads and by
premiership teams in football and rugby.
Colostrum is established as a natural product popular with cycling and triathlon champions and
with ultra-marathon record-breakers. At the age of 70, runner Cecilia Morrison smashed veteran
track records at 1500 and 5000 metres. Players like Elena Baltacha in tennis and Phil Greening
in rugby used Neovite to extend their careers, leading to new areas for research such as muscle
retention with ageing. New UK studies are underway, looking at repair rates to damaged tissues and
reductions in respiratory tract infections in large populations. Colostrum has been proven beneficial
not just for athletes, but the general population too.

www.fsnmag.com

Emma Ellis,
Managing
Director –
BioCare
We’ve recently observed a
need for users to be more
confident that products
are independently
guaranteed from a purity, source
traceability and contaminant-free
perspective. Understandably, essential
for the elite performers we supply, we
also see all sports participants, rightly,
with the same expectations. Hence,
we chose to put our popular products
through the Informed Sport screening
programme to guarantee independent,
rigorous reassurance.
Also, rightly, customers are more
demanding about the quality of
information provided to support any
recommendations. In this respect,
engaging with leading academics
and sports scientists makes sure
any message is credibly delivered.
As customers become more
knowledgeable, they expect to have
access to the assessment of respected
independent opinion leaders and
this is integral to delivering a quality
offering.
Finally, as the role of good
supplementation becomes better
understood, the delivery of natural
solutions that can’t be met by diet
alone (such as probiotics) is becoming
established in high-quality sports
nutrition.

“There has been a
growth in consumer
concern as to what
is in the products
they are buying and
a resultant rise in
demand for natural
products”
FSN MAY/JUNE 2013
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Premium
Antioxidant

ZV7N Nitrate Gel
£1.99 each

Excessive oxidative stress is linked
with premature ageing. Physical
activity will generate Reactive
Oxygen Species (ROS) and the more
intense the activity, the greater
the number of free radicals. Reflex
Sports Antioxidants is one of the
most advanced products available,
incorporating a spectrum of highquality, unique and extensively
researched ingredients, many of which
are patented. Available at www.
reflex-nutrition.com at £39.98 for a
30 day supply.

Our latest product in the ZV7 gel range, the
ZV7N Nitrate Performance Gel is an all-natural
product specially formulated to be taken in
the lead-up to your event. The natural beetroot
nitrates in our performance gel are converted
by the body into nitric oxide, increasing your
power and stamina. DIRECTIONS: Take two
gels per day in the three days leading up to
your event and a final gel two hours before the
start. The ZV7N gels contain half the calories
of our standard gels and deliver 150mg of
natural nitrates per serving. ZV7 Energy Gel NEW FLAVOURS: KIWI, BAKEWELL TART AND
RHUBARB & CUSTARD £1.49 each. Visit www.
zipvitsport.com to order online or find your
nearest stockist.

Cleanmarine® Krill Oil

Beet It shots;

Performance is nothing
without recovery

ZV7C Caffeine Energy Gel
new flavour

The omega-3s in Cleanmarine Krill Oil are in phospholipid form,
the same format our cell membranes use, meaning they simply
slot in and get straight to work whereas the triglycerides
found in fish oils must be converted first. As a result, studies
have shown Cleanmarine Krill Oil offers better DHA and EPA
uptake than fish oil, so smaller doses
provide similar to superior benefits
when compared to regular fish oils. In
addition, unlike fish oils, Cleanmarine
Krill Oil produces no fishy burps and
is certified by the Marine Stewardship
Council as being sourced from a
sustainable fishery. So you can have
confidence that they are buying a
superior omega-3 supplement and
supporting sustainable fishing practices.
Available from your local health food
store and online. For more information
visit; www.cleanmarinekrilloil.com

BetterYou Magnesium Oil Original Spray is an aid to efficiently
replenishing magnesium levels lost through sweat and
accelerated metabolism during exertion. Massaged directly into
the skin, the magnesium is absorbed quickly and efficiently,
entering the bloodstream where it can reach
the body tissue with minimal loss. No athlete
can afford to overlook the benefits that
magnesium brings to athletic performance
and the recovery process. It is the single most
important mineral to sports nutrition and
helps speed natural recovery from fatigue
and injury. Magnesium is essential for optimal
muscle contraction, skeletal strength and
helps sustain the high oxygen consumption
necessary for athletic performance.
Visit www.BetterYou.uk.com or call
0114 220 2229.
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“Powered by nothing more sinister than beetroot juice!” –
Boris Johnson’s astonishment that so many
Olympic athletes were using Beet It shots
last summer was understandable – but the
sports world has been watching closely as
the benefits of natural dietary nitrate
supplementation has been
revealed by the research work
of Professor Andy Jones and
his team at Exeter University
and many other universities
worldwide. Available at Holland
& Barrett, GNC, Waitrose and
on Amazon – keep up with
the professionals with Beet It
concentrated beetroot Sport shots!
Contact: James White Drinks – 01473 890111,
email: info@jameswhite.co.uK, or visit www.
beet-it.com

ZIPVIT SPORT ZV7 Energy Gel is a great-tasting,
all-natural, highly advanced formulation. Each gel
provides 51g of easily digested carbohydrates for
optimal energy delivery and release during intense
training and competition. The ZV7 Energy Gel was
developed in collaboration with the world’s best
endurance athletes. The ZV7C Caffeine Energy
Gel takes the highly effective ZV7 Energy Gel
formula and ‘supercharges’ it with a synergistic
blend of caffeine and tyrosine. The 160mg of
caffeine presses the accelerator pedal, reducing
effort during training and racing, while tyrosine
puts mental fuel in the tank.The regular gel range
is now available in six flavours; Blackcurrant,
Orange, Banana, Kiwi, Bakewell Tart and Rhubarb
& Custard. Caffeine Gels are available in three
flavours; Blackcurrant, Cherry Cola and Smooth
Espresso.Visit www.zipvitsport.com to order
online or find your nearest stockist.

www.fsnmag.com

Sports Nutrition Live! 11 May 2013, London
Sponsored by

Organised by

Last chance to book your place
at Sports Nutrition Live!
What is Sports Nutrition Live! ?
Sports Nutrition Live! is a high-quality,
high-end educational event for sports
nutritionists, personal trainers and any
professional interested in sports nutrition.
Inviting only the best internationally-renowned
speakers on each featured topic; the Sports
Nutrition Live! event differs from other free
seminars by giving you a full day of education
that’s unique and personal to you. What’s
more, all of our events are CPD accredited.

Who should attend Sports
Nutrition Live! ?
If you are a personal trainer, practising
nutritional therapist, an exercise professional
or a student studying a relevant degree, you
should attend Sports Nutrition Live!
All of our events are CPD accredited
and supported by REPs, BANT (British
Association for Applied Nutrition and
Nutritional Therapy; www.bant.org.uk),
Naturopathic Nutrition Association and
the Federation of Nutritional Therapy
Practitioners.

How many Sports Nutrition
Live! events are there?
There is one Sports Nutrition Live! event
currently planned for 2013.

When and where is Sports
Nutrition Live! ?
Sports Nutrition Live! is taking place on
Saturday 11 May 2013, from 9.30 to 17.30.
Sports Nutrition Live! is held at the Cavendish
Conference Centre, in central London.

Why should I attend Sports
Nutrition Live! ?
If you are looking for a deeper understanding
of sports nutrition, or maybe you’re a student
currently completing a qualification in Sports
www.fsnmag.com

Nutrition and are looking to gain some expert
advice and experience in your field, Sports
Nutrition Live! offers a full day’s education
from the industry’s leading professionals.

What will Sports Nutrition Live!
cover?
Sports Nutrition Live! will be focusing on
Functional Sports Nutrition. Functional
Sports Nutrition (FSN) is driven by the desire
to provide comprehensive education to
individuals involved in sport. FSN focuses
on the integration of three key areas within
sports nutrition: Functional Nutrition
for Health, Performance Nutrition and
Supplementation.

How do I book my place?
You can book online at
www.sportsnutritionlive.com or telephone
01279 810080. Places start from £78
(inc. VAT) which include the full day’s
education, a healthy buffet lunch and a
goody bag worth over £165.

Speakers
• Ian Craig
Editor of Functional Sports Nutrition
magazine, Ian Craig MSc, CSCS, INLPTA is
an exercise physiologist, nutritional therapist,
NLP practitioner and an endurance coach.
Ian specialises in sport from an integrative
health perspective and in his Cape Town
and UK clinics, merges the fields of sports
nutrition and nutritional therapy in an applied
way so that both health and performance
are considered. Ian also lectures and writes
extensively in the UK and South Africa on the
concept of ‘Functional Sports Nutrition’.
• Matt Lovell
After undertaking a three year course at the
Institute for Optimum Nutrition, Matt spent
time on Harley Street, specialising in elite
sports, female hormonal health and body

composition management. He has also had
spells working as a nutritionist at Millwall
Football Club and in 2002 he worked with
the England Rugby Team and was part of the
team that lifted the World Cup in 2003. He
runs his own elite performance company and
has written the popular fat loss program Four
Week Fat Loss and Regenerate, a musclebuilding anabolic programme.
• Dr Adam Carey
A doctor, nutritionist and leading
commentator on all areas of sports nutrition
and human performance, Adam was head
of nutrition for the England Rugby Football
Union from 1999 to 2006, and performed a
similar role for the England Cricket squad in
2005 and the Welsh Rugby Union in 2011.
Adam also runs Corperformance, providing
wellness programmes to large multinational
organisations including BP, Lloyds TSB and
Ineos.
• Peter Williams
Medical Science graduate of both Liverpool
and Sheffield University, Peter is a graduate
of the prestigious US Institute for Functional
medicine. A 15 year certified strength
and conditioning specialist and lifetime
achievement award-winner with the Register
for Exercise Professionals, he is currently
undergoing Advance Medical Practice
certification under the Institute for Functional
Medicine. Peter is seen as one of the leading
lights of functional medicine in the UK.
Plus, special guest appearance from The
British Ultraman Triathalon record holder,
Alan MacPherson, who will be available to
talk to during lunch and the refreshment
breaks.
To book your place log on to
www.sportsnutritionlive.com or telephone
01279 810080.
FSN MAY/JUNE 2013
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ResistAid™ supports the
body’s immune defenses

USN launches Active
Spring Water

A recent research study found
that supplementation with
Lonza’s proprietary immune
support ingredient ResistAid™
was associated with a statistically
significant reduction (-23%) of
the number of cold episodes
in comparison with placebo.
In addition, the percentage of
study days that participants
did not suffer from any cold
symptoms was significantly
higher in the group taking
larch arabinogalactan (91.2%)
compared to the placebo group
(88.5%). The study, conducted
by Analyze & Realize AG in
Germany, has been published
online in Current Medical
Research and Opinion.
In the study, 199 healthy
adults aged 18-70 with a selfreported rate of cold incidences
of at least three in the prior six
months were divided into two
groups, taking either a daily larch
arabinogalactan supplement of

USN is pleased to announce the
launch of its latest product: USN
Active Spring Water.
Free of the contaminants
typically found in drinking water,
USN’s Active Spring Water
has been launched to provide
beneficial minerals to anyone
requiring hydration on the go!
As the synthesis of nutrients
for building muscles and
burning fat is based on an
optimum water supply, it is
particularly important to remain
hydrated during training. Muscles
consist of 75% water and even
a minimal drop in hydration can

4.5g or a placebo for 12 weeks.
The participants documented
each common cold episode
in a diary and rated 10 predefined infection symptoms on
a four-point rating scale during
infection period, resulting in an
infection score. In addition to
three prescheduled study visits,
each common cold episode was
confirmed by medical doctors.
ResistAid™ is a natural
immune support ingredient
extracted from North American
larch trees, consisting of larch
arabinogalactan and bioactive
polyphenols. It has a number
of technical properties, which
make it formulation-friendly in
applications such as dietary
supplements and functional
foods.
• Further information can be found
at www.lonza.com.

ImuPro launches ImuPro Lite
Following the success of the
innovative ImuPro test kit,
the personal immune system
profile which has the capacity
to transform users’ lives, the
makers have introduced a new,
simpler kit called ImuPro Lite.
Encouraged by the enthusiasm
with which the flagship
ImuPro300 test has been
greeted by health and fitness
professionals and the public,
the Glasgow-based company
has rolled out ImuPro Lite at an
affordable price of £82.80 to
allow more people to experience
its remarkable potential
benefits.
ImuPro300, launched in the
UK just last year, analyses the
immune reaction to nearly 300
different foods or substances and
creates a personal food immune
profile, which allows sufferers
of many chronic ailments to
alleviate – or even eliminate –
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their symptoms by altering their
diet.
While the ImuPro300 test will
remain the gold standard, the
new product ImuPro Lite will
be more basic, analysing 44
elements, providing users with a
clearly understandable guide to
their reactions across a smaller
spectrum. The ImuPro Lite test
will also remove the necessity
to provide a full blood sample.
Instead, users will simply prick
their finger and collect a few
drops of blood to be tested at the
ImuPro lab.
The test can be helpful to
a wide range of conditions,
from acne and Irritable Bowel
Syndrome to migraines,
arthritis and Crohn’s Disease –
essentially any condition where
inflammation is involved. It can
also help treat obesity.
• For further information visit
www.imupro.co.uk.

decrease strength by
up to 15%, according
to certain sources.
Injury is also much
more likely when your
joints are not welllubricated.
Additionally,
keeping hydrated
with USN’s Active
Spring Water will aid
in both detoxification and body
temperature regulation. Try
USN’s Active Spring Water today
for a clean, refreshing hydration
option that will keep you thirsting
for more!

Magnesium recommended
for poor sleep
Health pioneers are reminding
people of the natural relaxing
qualities of transdermal
magnesium, as new research
links poor sleep with massive
changes to the body’s
chemistry.
University of Surrey
scientists analysed the blood
of people who’d had plenty
of sleep and compared the
results with samples when
the same people had had less
than six hours sleep a night.
They found reduced sleep led
to hundreds of changes to the
participant’s genes, affecting
their immune system and
their body’s ability to deal with
stress.
BetterYou has been advising
of the health benefits of
Magnesium Oil Goodnight
spray for relaxation and sleep
for more than five years.
Chronic insomnia is one of the
chief symptoms of magnesium
deficiency, with sleep regularly
disrupted by night time
awakenings and restless
muscles. Low magnesium
levels also result in poor
cellular repair, an important

factor of healthy sleep.
But shock statistics about
magnesium intake published
in the government’s National
Diet and Nutrition Survey show
our magnesium levels have
reduced by over a fifth in the
last fifty years, with around
three quarters of us now
thought to be deficient.
A clinical trial by Cardiff
University found that applying
magnesium into the body is
a faster way of absorbing the
mineral to the skin than tablets.
Magnesium Oil Goodnight
Spray delivers magnesium
directly into the skin tissue,
entering cells immediately
and efficiently replacing
magnesium lost through
modern diet and pressured
lifestyles. It combines the
magnesium with the essential
oils chamomile, clary sage
and bergamot to calm and
harmonise, aiding a relaxing
sleep.
• Magnesium Oil Goodnight
Spray retails at £12.20 and
is available from Holland &
Barratt, independent retailers
across the UK and www.betteryou.
uk.com.
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Chrissie Wellington to
team up with Nordic Oil
Omega-3 specialists Nordic
Oil are delighted to announce
their partnership with Chrissie
Wellington across the 2013
season. The four-time Ironman
World Champion announced
her retirement from the sport
back in December, after a hugely
successful career on the Ironman
racing circuit: Wellington is
undoubtedly the best female
Ironman athlete in the world. Her
legacy is set to continue beyond
her racing years as she embarks
upon the role of ambassador, to
support the sport of triathlon and
its growth and development going
forward.
Chrissie Wellington said, “I am

really looking forward to working
with the team at Nordic Oil
and to help promote the health
benefits associated with omega-3
supplementation. Good health
and recovery in endurance sports
is one of the most important and
yet most frequently overlooked
aspect for improving fitness and
performance.” She continues;
“Omega-3 is important in not
only enabling you to be at your
very best on race day, but also
to maintain the best health more
generally. As triathletes, we are
all guilty of punishing our bodies
and putting them through tireless
regimes and training sessions.
Good health results in more

consistent and high-quality
training, which has an obvious
effect on race day.”
Nordic Oil specialises in
omega-3 supplements and
offers a range of high-quality,
zero-toxin products derived from
one of the most purified and
highest-grade forms. Omega-3
helps strengthen the immune
system, improving recovery
and adaptation across a whole
range of activities. This makes
it an extremely beneficial
supplement for athletes who want
to take their performance to the
next level.
• To find out more visit
www.nordicoil.co.uk.

Adrenalmax by Metabolics – the
supplement targeting stress
Adrenalmax is a dietary
supplement created and
manufactured by Metabolics in
the UK, specifically designed to
target the symptoms of stress.
The adrenal glands are two small
walnut-sized glands that lie just
above the kidneys. They are of
vital importance as they deal with
stress, which we are continually
exposed to in today’s modern life:
whether it be emotional, due to
work or relationships; biochemical,
due to toxicities, infections,
chronic allergies or temperature
change; physical, due to injury
and exercise; or even down to the
common causes of poor sleep and
poor diet and nutrition.

The adrenals produce over 50
hormones including adrenalin,
noradrenalin and the steroid
hormones; glucocorticoids and
mineralocorticoids. Adrenalin raises
the heart rate, resulting in that
“nervous” feeling; glucocorticoids,
including cortisol, help stabilise
your blood sugar and help your
body convert food to energy, and
mineralocorticoids, including
aldosterone, maintain a normal
blood pressure and volume by
balancing sodium and potassium.
Symptoms of adrenal fatigue
can include:
• Tiredness and weakness,
poor quality of sleep,
irritability, depression and poor

concentration and memory.
• An impaired immune system.
• Cravings for salty foods,
caffeine, fatty foods or sugars.
• Dizziness when getting up
quickly.
• The need to get up at night to
urinate.
• Experience of hormonal
imbalances (e.g. PMT and low
libido).
• Weight gain due to high cortisol.
The key ingredients of
Adrenalmax are: L-glutamine;
Magnesium citrate; betaine;
olive leaf; green tea; L-theanine;
L-taurine.
• For further information, visit
www.metabolics.com

Sponser Nutrition release Red Beet Vinitrox
Switzerland’s number one
sports nutrition brand,
Sponser, have added
Red Beet Vinitrox to its
extensive range of leading
products. Recent studies
have found that taking
red beet juice caused
significant performance
improvements in both endurance
and sprint events due to the high
concentration of nitrate found in
beets.
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One 60ml bottle of Red Beet
Vinitrox equals 500ml of fresh
beetroot juice and contains
400mg of nitrate. However, this
high-tech formula does not stop
there. The Vinitrox in Red Beet
Vinitrox is a patented fruit extract
which promotes the build-up
of nitric oxide. Vinitrox also
provides substantial amounts of
polyphenols, powerful antioxidants
which help to prevent the free
radical damage caused by

intense exercise.
Red Beet Vinitrox is further
enriched with a combination of
bioactive whey peptides and fruit
enzymes, which promote nitric
oxide (NO) formation. Additionally,
L-arginine and L-ornithin serve as
NO-precursors and the patented
tomato extract Fruitflow™
contributes to a normal blood
platelet aggregation, further
improving circulation.
• www.sponseruk.com.

New raw
talent –
vegan
protein
powder
UltimateFoods, a new familyrun company, established in
Jersey with a production base
in Stratford-upon-Avon, has
launched a range of raw, vegan,
gluten-free rawLicious Ultimate
protein powders. Packed in bright
red packaging for maximum
shelf presence, they are available
in three delicious flavours:
Chocolate, Vanilla and Natural.
RawLicious Ultimate protein is
a premium quality, bio-fermented,
raw sprouted brown rice protein
powder. As the whole grains
have already been sprouted, the
resulting naturally hypo-allergenic
dietary protein is easily absorbed
and digested, making it an
outstanding protein supplement
for athletes. It can be used after
training and racing, for anyone
with digestive problems and as
a wonderful alternative to animal
proteins.
This natural 100% plantbased whole protein contains
a complete amino acid profile,
including the nine essential amino
acids necessary for your dietary
needs. It is also naturally rich in
vitamins, minerals, antioxidants,
tocopherols, tocotrienols, and
many other essential nutrients
including thiamine, riboflavin,
niacin, phosphorous, iron and
potassium.
Try adding rawLicious Ultimate
protein Chocolate or Vanilla to
organic coconut milk to make
a divine, super-healthy, energyboosting and amazingly nutritious
shake in seconds.
• Purchases available from
www.InsideOrganics.co.uk.
www.fsnmag.com

