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Proteolysis – skeletal
muscle growth

F

or those of you who really want to scientifically understand how
muscle growth happens, now is your chance – the first feature
article by Usamah Faheem provides you with all the detail that you
need. Elsewhere in the mag, we’ve continued the anabolic slant
with an article on HMB – often associated with the word ‘equivocal’ by scientists, I find this
piece of writing by Simone do Carmo quite convincing. Additionally, Matt Lovell takes a
renewed view of fat burning supplements through an anti-inflammatory lens.
It’s been a cracking summer of sport, but I’m going to put forth my favourite moment so
far: even though I’m a Scot who supports Andy Murray, the top achievement for me was
Roger Federer claiming his eighth Wimbledon title at the age of 35. Why? Because he took
an extended chuck of time off competitive tennis last year and came back stronger than all
his opposition, showing that even the top guys need a rest once in a while…
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[News and research update

➤New Pure Dairy campaign raises the bar
for dairy ingredients

➤England & GB

Hockey announce
new Official
Performance
Nutrition
Supplier, MSC
Nutrition
A new partnership will see MSC
Nutrition provide England &
GB Hockey men’s and women’s
national teams with their nutritional
supplements and support required for
training and competitions. As well as
working alongside the national team
and their nutrition specialists, the
partnership will also see MSC work
closely with all levels of the amateur
game to deliver insight and content.
England and GB Hockey will add
to MSC’s already elite stable, which
includes Scottish Rugby, England
Rugby, England Football, Leeds
Rhinos and Middlesex, Northants and
Leicestershire Cricket.
Performance Director Ed Barney
said: “As we look toward Tokyo 2020,
we must maximise every opportunity
for a competitive advantage, and
performance nutrition is fundamental
to our success. We’re delighted to
have MSC Nutrition on our team
and the experience they bring in
supporting individual athlete needs in
a team environment will be critical to
our next cycle.”
Nicky Edmonds, founder of
MSC Nutrition commented: “I am
absolutely thrilled to be working
with GB and England Hockey. As a
company, we were gripped by the
excitement of the Rio games and
this is a fantastic opportunity to work
with all levels of hockey across the
country. We’re looking forward to
working closely with England Hockey’s
nutritional team, to provide our
products for both teams and where
necessary, we’ll develop bespoke
supplements as we learn more about
hockey’s specific requirements.”
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Arla Foods Ingredients has
launched a new campaign
called ‘Pure Dairy’ to highlight
how its range of Nutrilac®
dairy ingredients satisfies
growing consumer demand
for natural products with ultraclean labels.
Research shows that more
than one third of shoppers
in the EU are proactively
avoiding food and drink
products that contain artificial
additives or preservatives,
while the same proportion
say they regularly check the
ingredients list on pack.
Furthermore, 34 per cent
of EU consumers say they
would never buy food that
contains genetically modified
ingredients.
In the UK, meanwhile,
Mintel research has found
more than 70 per cent of
consumers are interested
in avoiding foods with
e-numbers, while over 80 per
cent of US consumers are

seeking more natural foods.
Among consumers in France,
Italy, Spain and Poland, almost
30 per cent prefer to buy dairy
drinks that are non-GMO.
The new Pure Dairy
campaign underlines how Arla
Foods Ingredients’ portfolio
of natural solutions for dairy
products are made from whey
proteins extracted from milk
that is produced by grass-fed
cows, hormone-free, nonGMO and free of antibiotic
and pesticide traces.
To illustrate how processors
and brands can tap into
Pure Dairy, Arla Foods
Ingredients has created a
new high-protein drinking
yoghurt concept product that
contains just five ingredients
– Nutrilac® YO-8075, sugar,
cream, skimmed milk and
fruit preparation. The drink
is the perfect template
for formulating Pure Dairy
products that will resonate
with consumers.

Torben Jensen, Senior
Category Manager for Fresh
Dairy Products at Arla Foods
Ingredients, said: “Many
consumers today look twice
when choosing which dairy
products to buy from the local
store. While yoghurts, cheese
and dairy desserts are still
seen as naturally healthy, they
may contain additives or other
components that people want
to avoid.
Our Pure Dairy campaign
highlights that our dairy
ingredients address all of
the concerns that shoppers
have. So if you’re a dairy
manufacturer looking to
hold consumer attention, a
squeaky-clean label with allnatural ingredients is the way
to go.”

➤WHEY AHEAD® shortlisted in the
BOOM awards
WHEY AHEAD® is delighted to announce
that it has been shortlisted in two categories
at this year’s prestigious Soil Association
BOOM Awards (Best of Organic Market
Awards). The London-based business
impressed the judges with their delicious
range of the UK’s first flavoured and
unflavoured organic protein supplements.
Ethan Salathiel, founder of WHEY AHEAD®
said: “We are delighted to have been
shortlisted for two BOOM Awards. Our
products are powered purely by organic
whey protein concentrate from grass-fed
cows and raw superfoods, and are designed
to make a positive difference to your lifestyle
by giving you a clean, strong and organic
choice for your regular protein shake.”
The Soil Association’s BOOM Awards are
the UK’s only dedicated organic awards,
celebrating people, producers, restaurants
and brands working to produce food as
it should be. This year, the BOOMs are
set to be bigger and better than ever and
WHEY AHEAD® has been shortlisted in two
categories – ‘Best Organic Start-up Business’
and founder Ethan was shortlisted for
‘Organic Rising Star’.
Soil Association Certification Business
Development Director, Clare McDermott
said: “The organic market grew a fantastic

seven per cent last year and more and more
people are looking for, buying and talking
about organic. With hundreds of new and
innovative products launched last year alone,
the BOOMs give us an opportunity to make
some noise about organic and help more
people understand the benefits.”
WHEY AHEAD® is proud to be one of the
companies that are innovating, championing
organics and producing food as it should
be. Ethan Salathiel said: “We are passionate
about organic living and WHEY AHEAD®
takes clean nutrition to a whole new level,
offering premium quality and performance.”
This exciting new organic protein brand
is trusted by professional athletes like
WHEY AHEAD® brand ambassador Richard
Whitehead MBE, Paralympic athlete, who
uses the products and won gold in Rio. He is
hoping to win gold again at the London 2017
World Championships this summer. Richard
says: “What I love about WHEY AHEAD® is
their core values and philosophy. They’re on
a mission to clean up sports supplements
with the power of organic, making a
difference to health, fitness and nature.”
Other WHEY AHEAD® brand ambassadors
include Welsh rugby international player,
Elinor Snowsill and top LPGA and Solheim
cup golfer, Mel Reid
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[News and research update
➤Cambridge Commodities named
exclusive UK distributor of Baobest™
Baobest™ is an organic, wholefood powder
extracted from the African baobab tree.
Clare Baker, head of product development
at Cambridge Commodities explains why
the company is excited for this launch:
“We are very pleased to announce that
Cambridge Commodities is the exclusive
UK distributor of Baobest™ fruit powder.
Consumers continue to look for sustainable
and natural ingredients in their food and
Baobest™ offers an organic, sustainable
solution to this demand. It is bursting with
antioxidants, natural electrolytes and has a
50 per cent fibre content.
Not only does Baobest™ offer functional
benefits, it is harvested by hand from wild

baobab trees in southern Africa, helping
to protect the ancient tree. It also creates
a stable income for the local people and
the ethical sourcing story of Baobest™ is a
good fit with millennial consumer needs for
authentic ingredients.”
The baobab fruit used to produce
Baobest™ is picked by hand and its pulp
milled into a fine powder with minimal
processing. It contains antioxidants and
essential minerals for everyday health and
natural plant fibre, which is key for digestive
support.
Henry Johnson, European sales manager
at Baobab Foods said: “We are excited to
be working with Cambridge Commodities

to bring Baobest™ powder to the UK.
Upon meeting their team, it was obvious
to us that they are an ideal fit. Most early
adopter healthy food brands already have
baobab scheduled in their R&D pipelines.
However, Baobest™ powder’s versatility as
an ingredient and natural functionality as a
superfood is also bringing it to the attention
of mainstream food brands and retailers.
We believe Baobest™ powder has huge
potential in the UK.”

From the journals...
A fatty breakfast
supports appetite
at altitude
Loss of appetite commonly
suffered by climbers trekking at
high altitude could be caused
by an imbalance in the hunger
hormone, ghrelin, but eating
a fatty breakfast could help
maintain appetite, according to
new research.
Study 1
A team of researchers from
Leeds Beckett University and
the Defence Medical Services
accompanied 12 mountaineers
undertaking the Dhaulagiri
Trek, a 14 day expedition
through the Himalayas, to try
to better understand at what
point the climbers started to
lose their appetite and what
were the biological causes
behind it.
In a separate, laboratorybased study, the team also
studied the different effects on
appetite of eating breakfasts
that were either high in
carbohydrate or high in fat just
before exercising.
Ghrelin is known to regulate
appetite. It is secreted when
the stomach is empty and
becomes acylated by chains
of fatty acids to produce
the feeling of hunger. It is
commonly thought that in
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its desacylated form, ghrelin
has no function, but recent
laboratory research has shown
that, in fact, desacylated
ghrelin can reduce appetite.
In the study, the group of
climbers were assessed before
the expedition and then
at three different camps at
3,600m, 4,600m and 5,140m. In
each assessment, the climbers
underwent a series of tests on
the first morning at each camp.
Hormone concentrations were
measured via a blood test as
soon as the climbers woke
up, and they also answered
questions about their appetite.
After breakfast, a number of
measurements were taken
to record body composition,
including muscle mass and fat
mass.
The researchers found that
the climbers started to lose
their appetite quite early on in
the expedition. The climbers
were reducing their energy
intake by 27 per cent at the
first camp, and by 22 per cent
and 27 per cent at the two
higher camps respectively.
This drop in appetite was
associated with a drop in levels
of acylated ghrelin. The levels
of desacylated ghrelin did
not change. These findings
suggest that levels of appetite
stimulation from acylated
ghrelin were reduced, whereas

levels of appetite suppression
from desacylated ghrelin did
not change, resulting in a
reduction in appetite.
Study 2
The Leeds Beckett University
team carried out a laboratory
investigation into how different
breakfast meals might help
climbers maintain their
appetites during treks. A
group of volunteers were each
assessed twice in conditions
simulating an altitude of
4,300m. On one occasion,
participants were given a
breakfast high in fat, and on
another occasion, they were
given a breakfast high in
carbohydrates. Both meals
were bowls of porridge, but
the high fat breakfast was rich
in coconut oil. Each volunteer
then exercised and it was
found that their appetite

remained higher after the
high fat breakfast compared
with the high carbohydrate
breakfast. This was associated
with higher acylated ghrelin
concentrations.
“These findings take us one
step closer to achieving energy
balance at altitude” said
Jamie Matu, PhD student at
Leeds Beckett University. “The
specific chains of fatty acids in
coconut oil may have increased
the activation of ghrelin,
subsequently increasing
appetite during exercise.”
• Matu J et al (2017). Changes
in appetite, energy intake, body
composition and circulating ghrelin
constituents during an incremental
trekking ascent to high altitude.
Eur J Appl Physiol. [Epub ahead of
print]
• Matu J et al (2017). A high
fat breakfast attenuates the
suppression of appetite and
acylated ghrelin during exercise at
simulated altitude. Physiol Behav.
179:353-360. [Epub ahead of print].
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Proteolysis in healthy
skeletal muscle growth
The topic of anabolic growth has received a great deal of interest in sports over many
years. But, it is rare that you will find such a detailed and concise report as provided to
us here by Usamah Faheem..

W

hether you’re a
seasoned athlete
or a regular gym
enthusiast, a
commonality shared is
to strive for a bigger,
stronger and more defined physique. For the
most part, these adaptations are associated
with muscle hypertrophy in response to
the mechanical and/or metabolic stimuli of
exercise. Therefore, when I mention that a
crucial aspect for increasing muscle mass
involves protein degradation, you may well
think that I’m misinformed.
It is unfortunately a common misconception
that proteolysis is only associated with
negative connotations, such as muscle atrophy
and loss of function. Because activation of
the proteolytic systems occurs during disease
states (such as cachexia from cancer, sepsis
and diabetes mellitus), this affiliation does
exist. However, when we talk about proteolysis
in the context of skeletal muscle, it must be
appreciated that skeletal muscle is the largest
force generating structure in the human body
and it is under constant stress, resulting in
cellular protein damage. This cellular damage
(and repair) is vital for efficient protein turnover

8
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to maintain functional capacity and to allow for
a high level of plasticity. On acknowledgement
of this, it can be agreed that both the protein
synthesis and degradation pathways are
constantly active within skeletal muscle. It is
the relative balance between these pathways
that will determine whether there is an
adaptive training response or muscle wasting.
By understanding the importance of the
ubiquitin proteasome pathway (UPP), we can
develop an effective training programme that
takes advantage of nutrient composition and
timing of meal consumption.

Fundamentals of protein
synthesis
Proteins, whether contractile or mitochondrial,
are synthesised via a series of cellular
processes. These processes can be upregulated in response to exercise stress,
altering the cellular environment via a
number of methods. Transcriptional control
can be triggered during exercise, either
by an increased intracellular calcium (Ca2+)
concentration in response to forceful muscle
contractions, or by changes in the internal
environment of the muscle (i.e. hypoxic and/
or ATP depleted conditions). The elevated

intracellular Ca2+ binds to calmodulin to form
a Ca2+/calmodulin complex, initiating a series
of events which phosphorylate calcineurin
and Ca2+/calmodulin-dependent protein
kinase II (CaMKII). Once phosphorylated
calcineurin dephosphorylates, the
transcription factor NFAT (nuclear factor of
activated T cells) translocates to the nucleus,
activating the genome and initiating muscle
specific transcription. Similarly, CaMKII is
phosphorylated and enters the nucleus to
activate a family of enzymes labelled histone
deacetylases (HDAC), which allow the
transcription factor, mef2, to target specific
genes for transcription. The transcribed mRNA
must migrate to the ribosomes for translation
to occur, allowing for peptide production
(1). However, the mRNA sequence may be
degraded via micro RNA, transferring RNA
interference proteins to a targeted mRNA for
degradation into ribonucleotides.
Exercise training can up-regulate the
protein synthesis pathway by either increasing
the activity of the ribosome, in response to
IGF-1 (insulin-like growth factor) release, or by
an adaptive response which attenuates the
expression of microRNA. This therefore allows
more transcribed mRNA to be taken into the
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Functional sports nutrition
ribosome for protein synthesis (1).
These steps are the basis of protein synthesis
and are fundamental to understanding the
process of hypertrophy in response to exercise
induced stress.

mTOR – the hypertrophic
powerhouse
The aforementioned process can be upregulated by the action of mammalian target
of rapamycin (mTOR). It has been argued that
mTOR is the single most significant complex for
muscle growth and it is controlled via the IGF-1/
Pi3k-Akt/mTOR pathway. The relative increase
in protein synthesis is directly correlated with
the modality, intensity and duration of exercise,
with eccentric contractions exhibiting the largest
surge of IGF-1 (2). The over expression of IGF-1,
consequently, augments both the proliferation
of satellite cells, as well as the phosphorylation
of Pi3k-Akt, thus, activating mTOR (3). Once
activated, mTOR controls cell size by either
stimulating the positive initiator of protein
synthesis (the p70S56K pathway) or by inhibiting
the negative initiator (the elF-4E pathway). It
has been demonstrated in a number of in-vitro
animal studies that inhibition of mTOR complex
one, via rapamycin, results in muscle catabolism
and a stark reduction in protein synthesis (3).
There is new research suggesting that
supplementing dietary amino acids, particularly
leucine, as a post-workout recovery drink has the
capacity to increase protein synthesis by further
up-regulating mTOR activation and the anabolic
downstream pathways. Koopman et al reported
that after 40 minutes of resistance exercise,
ingestion of a carbohydrate plus leucine drink
increased skeletal muscle protein synthesis to a
larger degree than carbohydrates alone, as well
as carbohydrates and 30g
of whey protein (4). For the
greatest capacity to

increase muscle protein synthesis, it has been
suggested that leucine should be ingested
between 30 to 60 minutes post-exercise.
It is crucial to discern that during the
process of protein synthesis there is a
synergistic activation of the UPP system which
plays a pivotal role in degrading and repairing
damaged cellular proteins.

Beneficial role of proteolysis
During exercise, the increased mechanical
load exerted on the muscles, particularly
at exertion close to maximal effort, causes
excessive muscle damage in the form of
micro trauma. This commences the activation
of an inflammatory response as a result
of the endocrine and paracrine release of
cytokines. There is an imminent need to
degrade the damaged cellular proteins and
this is facilitated via the up-regulation of the
UPP system immediately after resistance
exercise (5). Similarly, as before, the extent of
up-regulation is dependant on the specific
type of muscle contraction. The benefit in this
case (largest muscle damage) is produced
when the contracting muscle is forcibly
lengthened; i.e. during the eccentric phase of
the exercise. This capacity of skeletal muscle
to be eccentrically stretched is a major factor
contributing towards its plasticity, compared
to that of cardiac muscle, which is unable to
produce eccentric contractions.
After a bout of resistance training, there is
a family of ubiquitin enzymes which work in
cohort to facilitate proteolysis
of the damaged and
misfolded cellular
proteins. As shown

“It can
be agreed
that both
the protein synthesis and
degradation pathways are
constantly active within
skeletal muscle. It is the
relative balance between
these pathways that will
determine whether there
is an adaptive training
response or muscle wasting.”

in Figure 1, on page 10, the initial step is the
activation of a ubiquitin monomer via binding
to the E1 activating enzyme. The ubiquitin
molecule is then transferred to a ubiquitin
conjugating enzyme (E2), where it eventually
interacts with a muscle specific ubiquitin ligase
(E3), namely Antrogin-1 and MuRf-1, which tag
the target ubiquitinated protein for degradation
by the 26S proteasome (6). The 26S proteasome
consists of two 19S subunits which identify the
tagged ubiquitin-protein complex and begins
the ATP-dependent degradation within the 20S
catalytic core. The damaged protein is broken
into its constituent amino acid sequence, which
can now be taken up by the PI3k-AkT pathway
for translation, allowing for protein synthesis
and ultimately an anabolic adaptation. During
exercise in a normal healthy individual, the
balance of up-regulation is in favour of the PI3KAkt pathway; therefore, the net product is an
increased protein synthesis, mediating muscular
hypertrophy. It can, thus, be accepted that the
proteolytic system contributes towards athletic
performance adaptations.

Overtraining syndrome and
excessive proteolysis
In severe energy and nutrient depleted
circumstances, the relative balance between
the UPP and Pi3k pathways is in favour of the
proteolytic system. This particular scenario not
only prevents performance adaptations, but
will also hinder an athlete’s current physical
state by inducing muscle catabolism, thus
resulting in a concomitant reduction in force
generation. These adverse consequences are
similar to those experienced by individuals
suffering from particular disease states, as well
as those who have experienced prolonged joint
immobilisation due to injury and/or sedentary
behaviour. The major factor contributing
to the increased degradation is the
augmented activation of the
muscle specific E3 ligases,
Antrogin-1 and MuRf-1. As
mentioned before, studies
have reported that the gene
expression of muscle specific
ubiquitin ligases are also upregulated for four hours post
resistance exercise,
with the direct
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to aid in the myofilament
➤ objective
reconstruction and muscle growth (7).
Nonetheless, during exercise, the activation
of IGF-1 and mTOR have an inhibitory effect
on both MuRf-1 and Antrogin-1, consequently
preventing excessive protein breakdown.
The inhibition is mediated via AKt having
an inhibitory effect on the FoxO (the forkhead
box O) family of transcription factors.
However, in severe cases, including athletes
suffering from overtraining syndrome, not only
is UPP up-regulated, but the AkT signalling
may also be down-regulated. This removes
the inhibition of the FoxO transcription
factors which are then free to translocate to
the nucleus to stimulate gene expression of
Antrogin-1, thus increasing muscle atrophy.
In response to the heightened protein
degradation, there is an associated release
of cytokines, with TNF-alpha initiating an
inflammatory response. TNF-alpha further
contributes to muscle wasting via its role in the
NF-kβ-mediated up-regulation of MuRF1 (8).
Having considered the adverse consequences
associated with inadequate recovery between
training sessions, as well as the insufficient
replacement of nutrients via dietary intake, it
becomes crucial to prudently monitor training
status as well as programme tapering or
de-load sessions to achieve maximal muscle
building potential.

Monitoring training status
There has been a plethora of research
examining methods to monitor both internal
and external load during exercise; primarily
to prevent athletes suffering from excessive
fatigue and risk of injury (9). A common
internal method employed to monitor training
capacity is sampling the level of cortisol (procatabolic) and testosterone (pro-anabolic) in
the saliva of athletes. Salivary cortisol can be
used as a physiological biomarker for stress,
and chronically elevated concentrations are
indicative of a number of undesirable effects,
including but not only muscle catabolism
(10). It has previously been reported that
the consequences are exacerbated further
10

Recommendations and
conclusion
n Glutamine and leucine
A particular amino acid that has gained a
reputation with athletes and gym goers alike,
is glutamine, which is the most abundant
amino acid in the body (61 per cent of
skeletal muscle). Glutamine has been shown
to play an important role in inhibiting the
proteolytic systems, as well as preventing
catabolism of branched chain amino acids.
Being a precursor in the synthesis of other
amino acids, suggests that glutamine
supplementation may also provide the benefit
of maintaining or increasing muscle mass
during rest or exercise respectively, while also
increasing the rate of recovery (13).
As discussed earlier, supplementing leucine
has the capacity to promote muscle protein
synthesis via direct activation of the mTOR
signalling pathway (4). It can, therefore, be
recommended that on completion of a
resistance training session, supplementing
a concoction of glutamine and leucine can
prevent the over-expression of the proteolytic
genes, while also increasing the rate of
protein synthesis and recovery.

n Training periodisation
When constructing a training programme, it
is important to implement periodisation with
blocks of both high-intensity resistance days,
as well as lower intensity recovery sessions. It
has been concluded in a number of studies
that athletes training in blocks consisting of
macrocycles, microcycles and mesocycles,
have a larger capacity to improve performance,
while reducing the risk of overtraining (14).
Using such programming methods has also
been shown to prevent the excessive spike
in cortisol during training sessions. However,

it is still important to develop and manage a
strategy to reduce all systemic stress factors,
such as from: work, lifestyle, diet, lack of sleep,
and relationships, because these will also
impact training progression.
Having appreciated the beneficial role
of proteolysis in muscle hypertrophy and
in improving body composition, it can be
concluded that protein degradation is
a crucial component regulating protein
homeostasis and performance adaptations.
By manipulating diet and training techniques,
such as utilising eccentric muscle contractions
and post-exercise nutrition, athletes can
further enhance their muscle building
potential. However, training status must be
monitored, especially at the elite level, so
that the athlete avoids over-activation of the
proteolytic systems, which can be detrimental
to performance and health. fsn
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Figure 1: UPP
mediated protein
degradation into
short peptides
and constituent
amino acid
sequences (6).

when an athlete is depleted of
carbohydrates (CHO). McAnulty
concluded that CHO ingestion
during strenuous resistance
exercise attenuates the adverse
effects associated with elevated
cortisol concentrations (11). Further
assessment of salivary steroids, the
testosterone/cortisol ratio in particular,
provides an insight into individuals’
anabolic/catabolic adaptations to a
training session. This information may
prove important in designing effective
training programmes to maximise muscle
building potential, while preventing the
risk of overtraining and excessive muscle
fatigue. If an athlete has a greater salivary
testosterone concentration than cortisol, then
it can be assumed they are in a net protein
synthesis; i.e. the Pi3K-AkT pathway is upregulated greater than the UPP, resulting in a
hypertrophic response (12).
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HMB for
athletes: A
brief review of
the literature
Athletes are always looking for that extra edge that will
help them increase their strength levels, muscle mass,
performance and recovery. Simone do Carmo investigates
the effectiveness of the popular supplement HMB.

H

MB (β-hydroxy-βmethylbutyrate) is a metabolite
of leucine, a branched chain
amino acid. Although you
can get HMB through leucine
supplementation, the process
is not very efficient as approximately only
five per cent of the leucine is converted
into HMB (1). HMB works in a similar way
to leucine by activating the mTOR/P70S6K
signalling pathway that stimulates muscle
protein synthesis (1, 2). HMB also reduces
muscle protein breakdown by inhibiting the
key regulating component of the ubiquitinproteasome proteolytic pathway, and it also
seems to induce muscle cell proliferation via
the MAPK/ERK and PI3K/Akt pathways (1,
3). Therefore, the increase in muscle protein
synthesis and decrease in muscle protein
breakdown result in greater strength and
lean body mass gains, as well as less muscle
damage and faster post-exercise recovery.
For this reason, HMB has been widely used
as an ergogenic acid, especially among
bodybuilders, and strength- and power-based
athletes. At a molecular level, it looks like a
promising supplement to take, but as I delve
into the research, the findings are not so clear
cut. The effect of HMB supplementation on
performance, body composition changes
and recovery has been researched in many
populations, including untrained and trained,
male and female, old and young. Since
trained individuals are more likely to take
supplements, my focus in this article will be
on them.

12

Short-term HMB intake for
bodybuilders, strength- and
power-based athletes
Ransone et al investigated the effect of HMB
supplementation on muscular strength and
body composition in 35 collegiate football
players who averaged 20 hours per week of
training under the supervision of qualified
strength coaches (4). In a randomised, doubleblinded and crossover trial, the participants
were given either three grams of HMB per
day (3g/day) for four weeks or a placebo, with
a one-week washout period in-between. No
changes were found in muscular strength or
body composition, perhaps indicating that
HMB supplementation does not provide any
benefits in trained individuals, at least in the
short-term.
A study by Kraemer et al investigated the
effect of a supplement containing whey, HMB
and a slow release carbohydrate (isomaltulose)
on recovery from highly demanding resistance
exercise, compared to a whey protein
supplement alone (5). In a double-blinded,
counterbalanced and crossover trial, 13
individuals with at least one year of resistance
training experience were given either the
combined supplement or the whey protein
supplement twice a day for two weeks, and
for two days after a 3-day intensive resistance
exercise workout sequence, with a 2-week
washout period. The participants were not
allowed to engage in physical activity 24
hours and 48 hours after the 3-day workout
sequence. Muscle damage biomarkers,
subjective ratings of muscle soreness, and

countermovement jump performance were
evaluated before, during, 24 hours and 48
hours after the 3-day workout sequence. Their
dietary intake was also monitored to ensure
they were maintaining an intake of one gram
of protein per kilo body weight per day. The
researchers did not evaluate any athletic
performance or body composition markers,
which would have been interesting. The
results showed a significant benefit in taking
the combined supplement, as suggested by
the lower creatine kinase levels, interleukin-6
levels, subjective muscle soreness ratings
and the higher vertical jump power. However,
the extent to which HMB impacted the latter
results is unclear. It is difficult to isolate its
effect because no group was supplemented
with just HMB or HMB and whey.

Long-term HMB intake for
bodybuilders, strength- and
power-based athletes
A longer-term and well-controlled study
by Wilson et al looked at the effect of
HMB free acid (HMB-FA) supplementation
(3g/day) on skeletal muscle hypertrophy,
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“This study shows
that HMB is not
just a ‘strength’
supplement;
it can also
benefit
endurance
performance
by increasing
an athlete’s
aerobic
capacity and
the intensity of
exercise above
which their
breathing becomes
too difficult.”

body composition, strength and power in
resistance-trained athletes for 12 weeks
(6). The researchers additionally wanted
to determine the effects of HMB-FA on
performance and muscle damage during an
overreaching phase of the athletes’ training
cycle.
Before I go further into this study, it should
be noted that there are two available forms of
HMB: calcium HMB (Ca-HMB) and free acid
form HMB (HMB-FA). Most studies, including
those by Ransone et al and Kraemer et al,
use the calcium form. Although some believe
the free acid form has superior bioavailability,
which increases the absorption and retention
of HMB, there is not enough evidence to
support this claim (7).
Returning to the study, this was a threephase (8-week periodised resistance
training programme, followed by a 2-week
overreaching phase and a 2-week taper)
randomised, double-blind and placebocontrolled intervention. The researchers also
controlled the participants’ diets to account
for any possible dietary confounders. The
participants’ muscle mass, strength and power

were assessed at baseline and at weeks 4,
8 and 12, while cortisol, testosterone and
creatine kinase levels were measured at
weeks 9 and 10 of the overreaching phase.
The HMB-FA supplementation resulted in a
greater increase in total strength, measured
as the combination of bench press, squat and
deadlift, vertical jump power, gains in lean
body mass and greater body fat loss, than the
placebo group after the 12 weeks of training.
During the overreaching phase, the HMB-FA
supplementation prevented decreases in
strength and power, while also attenuating
increases in creatine kinase and cortisol.
Although the results clearly show that HMBFA makes a significant difference during the
overreaching phase of the training cycle, the
extent to which the superior lean body mass
gains and increases in strength are a result of
the attenuated creatine kinase and cortisol still
remains unclear. One must be careful not to
jump to the conclusion that there is a causal
relationship here. Nevertheless, this was a very
well-controlled study and the fact that it was
12 weeks in duration provided enough time
to see measurable results in trained athletes,

unlike the short-term study by Ransone et al.
In another similarly randomised, doubleblind and placebo-controlled study,
researchers investigated the effects of HMBCa supplementation (37.5 mg/kg body mass
per day) for 12 weeks on athletic performance,
body composition and inflammatory
markers in elite canoeists (8). During the
12 weeks, all the athletes participated in a
resistance training programme while also
doing sprint-specific training and technical
training with the boat. The results showed
that, as a result of their strength parameters
developing faster, the HMB-Ca group had
a better athletic performance response.
These parameters were measured as the
distribution of units in the force-time curve
during a standardised test: the medium
force, peak force, rate of force development,
impulse and fatigue index. The results also
showed that a dose of 37.5 mg/kg body
mass per day of HMB-Ca could potentiate
an increase in lean body mass, which would
correspond to the increases in strength
associated with resistance training in elite
athletes. The researchers point out that the
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with HMB-Ca might attenuate skeletal muscle
damage when these muscles are stressed.
Serum creatinine was significantly higher
in the supplemented group. There was
also a reduction in lactate dehydrogenase
in both groups, with a more pronounced
reduction in the HMB-Ca group. Total creatine
kinase increased in the placebo group and
decreased in the HMB-Ca group, but neither
change was significant. However, the HMB-Ca
group presented a progressive decline in
skeletal muscle creatine kinase activity over
the months of the study, suggesting that
HMB-Ca may have a protective anti-catabolic
effect. This explanation is very similar to the
study by Wilson et al, which showed the
benefits of HMB-FA during an overreaching
phase as reducing exercise-induced
muscle damage and thus accelerating the
supercompensation response. The present
study (8) also shows that even though
HMA-FA is thought to have superior
bioavailability, the HMB-Ca form is also a
beneficial supplement.
A study by Lowry et al investigated the
effect of supplemental HMB-FA (3g/day)
with ATP (440mg/day) in resistance trained
individuals for 12 weeks, on the premise
that ATP would help maintain performance
under fatigue and HMB-FA would speed
up recovery (9). This was a double-blind,
placebo-controlled and three-phase study,
similar to Wilson et al’s training protocol. The
participants’ dietary intake was also controlled.
There were impressive gains in lean body
mass as well as strength, vertical jump and
Wingate power with the HMB-FA and ATP
supplement. The results were so impressive
for trained athletes that they have led to
some recent published criticism by Philips et
al (10). It would be interesting to see whether
the results of this study could actually be
replicated.

HMB for endurance
performance
HMB is generally perceived as an ergogenic
supplement for bodybuilding and strengthand power-based sports. However, a unique
study investigated the effect of HMB on
aerobic capacity as the main outcome in 58
well-trained athletes (11). The researchers
also looked at body composition changes,
intramuscular enzymes activity, anabolic
and catabolic enzymes, as well as lactate
concentrations at baseline and after the
12-week supplementation period. The
participants were given 12-weeks of HMB-Ca
supplementation (3g/day) or a placebo in a
randomised, double-blinded and crossover
manner, with a 10-day washout period.
The participants’ dietary intake was also
monitored by completing dietary records
14

every two weeks. After the 12-weeks of
HMB-Ca supplementation, the participants’
maximal oxygen uptake, the time to reach
ventilatory threshold and the threshold
heart rate at the ventilatory threshold had
increased significantly. In addition, the
HMB-Ca supplementation led to significant
improvements in body composition, with an
increase in lean body mass and a concomitant
decrease in fat mass. Although no differences
in lactate, lactate dehydrogenase and creatine
kinase were recorded at the end of the
12-week period, an increase in testosterone
was observed in the HMB-Ca group, while
cortisol increased in both groups. One might
speculate that the increase in testosterone,
an anabolic hormone, explains the body
composition changes. However, when looking
at the testosterone-to-cortisol ratio, there
was no difference between the groups, which
makes testosterone less likely to have played
a significant role. This study shows that HMB
is not just a ‘strength’ supplement; it can also
benefit endurance performance by increasing
an athlete’s aerobic capacity and the intensity
of exercise above which their breathing
becomes too difficult.

HMB during periods of
caloric restriction
As HMB has been shown to have anti-catabolic
effects in patients with sarcopenia and cachexia
(12), it would make sense for it to also be
effective at preserving muscle mass during
periods of caloric restriction, particularly in
weight-making athletes. Unfortunately, the
research on this is scarce and to my knowledge,
there is only one preliminary study (13). This
study looked at eight elite female judo athletes
and found that 3g/day of HMB-Ca for three
days during severe caloric restriction revealed
a trend for preserving lean body mass and
significantly decreasing body fat percentage.
The small sample size, plus the fact that the
study lasted only for three days, makes it
difficult to draw any conclusions and more
evidence is clearly needed.

use in all ages (15), I think it is worth giving
HMB a try to see if it works. The International
Society of Sports Nutrition position stand
suggests that a dose of 38mg/kg body weight
or 1-3g should be ingested 60-120 minutes
before exercise if consuming HMB-Ca, or 3060 minutes before exercise if consuming HMBFA. To optimise the chronic effect of HMB, it
is recommended that 3g be consumed daily,
divided into three equal servings, for at least
two weeks shortly before an intense bout of
exercise or training phase (7). fsn
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Simone do Carmo

Should athletes be
supplementing with
HMB?
The evidence suggests that HMB is most
effective at improving strength parameters
and endurance capacity measures when taken
in the long-term (at least 12 weeks) in trained
individuals during periods of intense training.
This was also recently concluded in a review
(14). That said, HMB does not have the same
standing as whey protein or creatine, which
are commonly taken for strength and muscle
gains, and I believe more evidence from wellcontrolled studies is needed to draw clearer
conclusions. Since the research so far points in
a beneficial direction for HMB intake and it is
considered a safe supplement for long-term
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[Elite interview: what’s your diet like?

Henrietta Paxton [

Pole vaulter

Henrietta Paxton, based in Loughborough,
is a British pole vaulter who competed
for Scotland in the Glasgow 2014
Commonwealth Games after being told
the previous season that she would
never jump again. She is also a trained
nutritional therapist, so is in a perfect
position to give us some sports nutrition
insights. We asked her a few questions.
Q. Hi Henrietta, thanks for
chatting to us. As a pole
vaulter, what would you say
has been the highlight of your
career to date?
HP: Definitely jumping at
Hampden Park during the
Commonwealth Games in
2014. Although I was in Delhi in
2010, the combination of what
I had been through to get to
Glasgow, alongside the fact that
it was a home games just made
it so special. I will never forget
the beautiful Hampden roar I
got when I jumped – gives me
goosebumps now!

MSc in personalised nutrition.
It felt like I was taking back
control a bit and building
something for my future,
which gave me confidence in
my abilities outside of sport.
The unpredicted bonus was
that everything I was learning
from both the psychology
and nutrition side was slowly
being incorporated into my
life, which allowed me to heal
– both mentally and physically.
I’ve always been mentally and
physically tough but I learned to
be kind to myself and my body.

Q. In 2013, after rupturing
your hamstring and with your
Dad dying a month later, how
did you manage to resource
yourself mentally and
physically to come back and
compete for your country?
HP: There was a huge slump
and I definitely felt lost for a
while, but actually it was my
degree that gave me focus. I
thought I had to find another
focus because athletics had
been taken from me and I love
food and cooking, so I sort
of bumbled my way into an

Q. You’ve now completed
your nutritional therapy
qualification – what are
your career goals within this
field?
HP: I’m still finding that out
really…I don’t think I could ever
stay too far away from athletics;
I truly love the sport so much.
But I also have a bit of a dream
of a retreat of some kind, with
an on-site café, cooking food
that we grow ourselves…with
a vineyard…Perhaps it could
be a part of a multi-disciplinary
rehab retreat for athletes…with
a vineyard!
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Q. Okay, I’m keen to probe
your mind with regards to
sports nutrition. I know
that you’re disappointed
with standard practices of
‘performance nutrition’ in
sport at present – in what
way do you feel that these
practices need to change
going forwards?
HP: I think the same attitude
prevails in sport as in most of
the population; many people
live with ‘normal’ complaints,
such as just a bit of hay fever
or bloating or headaches etc.
The basics are overlooked,
leaving athletes to build their
training on a foundation of
sand; it makes no sense to worry
about calorie counting and
nutrient timing if the rest of the
diet isn’t supporting the basics
of balanced health. Athletes
need to be considered from
a functional perspective too –
probably even more so than
everyone else.
Q. From years of education
and personal self-practice,
how do you now eat in order
to support your training (and
rehab?) requirements.
HP: I don’t eat grains much. I
am not overtly gluten sensitive
or anything, but I find that
I don’t need them and that
vegetables are tastier and more
versatile. A meal is basically ½ a
plate of plants and a portion of
protein from fish, eggs or birds,
with occasional red meat. I think
my diet is relatively high fat,
including quite a bit of saturated
fat, but none of it is damaged
fats. I am reasonably balanced
and laid back about food in
general; I basically live by the
fact that if it is homemade,
it’s good for me, chocolate
brownies included! I am quite
slight naturally, so I have to
make sure I take in protein and
carbohydrates around training,
especially if I am trying to gain
weight. Bone broth has also
been a cornerstone for me
healing from injuries, especially
surgery. I have literally been told

I am a ‘lovely healer’ – I put this
down to bone broth!
Q. In the pole vault, powerto-weight ratio is incredibly
important – how do you keep
yourself lean, but strong, to sail
over an extremely high bar!?
HP: I think my diet keeps me
metabolically flexible, so I have
the right carbs when needed,
but am still able to burn fat. I
used to eat a certain way all
winter and then reduce or cut
out grains and carbs when
coming into season. However,
if the body isn’t used to that,
it’s not sustainable; I would feel
hungry all the time and as soon
as I ate grains again, I would
increase body fat. Maintaining
the same diet all year keeps my
body composition and energy
levels more constant; I eat as
much veg and fat as I want really
and as long as I have my protein
shake (that has a carb mix)
around training, I find that I’m
strong, full of energy, and never
really putting on fat.
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[Case study

A swimmer
with a collapsed
autonomic
nervous system

As practitioners, we come across some really complex cases from
time to time. Rather than becoming overwhelmed by their medical
symptomatology, if we are able to do just one or two things that can
help, we have done a good job. Nutritionist Paul Burgess shares a
complex medical case in which he intervened to bring some relief to a
young swimmer.

B

efore we move on to hearing
about our case study, Nathanael
Litchfield Armstrong, an
understanding of a key
nutritional component of
his recovery is important;
namely nucleotides. This nutritional
therapy, pioneered by Dr Peter Koeppel,
immunologist and biochemist, facilitates
healing of the gut, nutrient uptake and
importantly in this case, improves oxygen and
energy supply.

Introducing nucleic acids
and nucleotides
Nucleotides are found in all living cells of the
body. They support the rapid proliferation
18
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of tissues that experience high turnover
rates, such as the lining of the gut, cells
in the immune system, or red blood cells.
Nucleotides are the building blocks of
nucleic acids, such as DNA, our genetic
material. Every cell in the body has the full
genetic blueprint; the DNA inside the parent
cell must be duplicated, so that each of
the daughter cells receives its copy of the
genome. An adequate level of nucleotides
is necessary to enable the immune system
to react rapidly to infections, to heal injuries,
and to repair and maintain a healthy digestive
system.
Nucleotides can be synthesised
endogenously and are therefore not
considered essential nutrients. However,

studies have revealed that dietary nucleotides
can have beneficial effects especially under
metabolically increased demands. They are
involved in almost all biological processes,
such as DNA and RNA synthesis, energy
metabolism and protein synthesis.
Nucleotides are also essential
compounds in the energy transfer system.
For example; as the cofactors coenzyme
A (CoA), flavin adenine dinucleotide
(FAD), flavin mononucleotide (FMN),
nicotinamide adenine dinucleotide (NAD+),
and nicotinamide adenine dinucleotide
phosphate (NADP+). Thus, it has been
assumed that they play an important role
in carbohydrate, lipid, protein and nucleic
acid metabolism. Many of these cofactors
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was determined not to lose his swimming.
This was the scenario until he was 16, when
he became too ill to continue swimming.

The start of autonomic
breakdown
Nathanael started collapsing and losing
consciousness at school, during swimming,
and at home. Initially he was taken to hospital,
where they would monitor him for several
hours and then once stable, they would send
him home without treatment. Eventually, his
bouts of collapsing became so frequent that
his family would keep him at home and not
bother going to the hospital. He could no
longer be left on his own as it was unsafe to
do so. During this time, Nathanael was only
on the liquid diet.

Initial treatments by the
NHS

“Nathanael has
always suffered
with colour
blindness, but when
he started to take
higher amounts
of the supplement,
up to 1000mg, he
started to see
colours.”
are used in glycolosis for generating ATP
(as part of anaerobic respiration). They are
also used in the Krebs cycle (or citric acid
cycle), which in aerobic organisms (including
humans), is part of a metabolic pathway
involved in the conversion of nutrients
(proteins, carbohydrates, and fats) into
energy (ATP) through a process of cellular
respiration.

Introducing Nathanael
Nathanael was an elite swimmer with severe
protein and fat allergies, sugar intolerance
and an impaired autonomic system. He
had been in a swimming pool since he was
three months old and got into competitive
swimming when he was nine. Between the

ages of 10 and 13, he was in the top 5-10 in
the country for his age group. Until, that is,
age 13, when he became so ill that he was
taken off food and put on a liquid diet.
During this time, Nathanael continued
to swim. He had to drink three litres per
day of Elemental O28 with Duocal, a high
calorie powdered nutritional supplement
that had been added to try and give him
the energy to swim. However, his training
plummeted and he could no longer tolerate
hard sessions, instead simply focusing on his
swimming technique. When he started to
collapse during training, his mother took him
to separate lower level competitions away
from those that his club attended so that he
would be able to still compete. Nathanael

The liquid diet (Elemental O28) and
counselling were all that was available
as a treatment from the NHS. Eventually,
Nathanael was seen by specialists at the
Great Ormond Street Hospital (GOSH): it
was there that the diagnosis of complete
protein allergy and sugar intolerance was
given. This was made through observation of
Nathanael’s dark circles around the eyes, and
a detailed spreadsheet of the foods and his
reactions to them, kept by his mother. GOSH
specialists tried a medication called Nalcrom,
containing sodium cromoglicate, that was
used to relieve the symptoms of allergies – it
works by ‘stabilising’ mast cells. Unfortunately,
Nathanael reacted to the medication before
it could even work. He was then told that
there was nothing further they could do, and
he was referred to Guy’s and St. Thomas’s
hospital, which also said that there was
nothing further that could be done. The final
hospital visit, University Hospital, just advised
Nathanael on how to live with the pain that
he experienced.

Next step – Breakspear
Clinic immunotherapy
Being told by GOSH that they could not help
him with his condition was the family’s first
major breaking point, as Nathanael was now
reacting to his drink. His mother confided
that “I could not let my son die and I asked
God for help to find an answer.” She went
back onto the computer, looking for answers.
For the first time, the Breakspear Clinic
came up: Breakspear offer clinical services,
treating a variety of allergy and environmental
illnesses. An appointment was made. By now,
Nathanael and other members of the family
were very despondent and rather doubtful
that anyone could help. The specialist, Dr
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said that she could help, but that it
➤ Monro,
would be a very long road.

Nucleotide therapy
At this stage I became involved. I’d been in
contact with Nathanael’s mother, wanting to
interview her about a particular nutritional
product, of which her family-run business was
the UK distributor. The product in question,
used by Nathanael during his swimming days,
is a high molecular weight starch that breaks
down very slowly through the digestive tract. It
is light on the gastric system and was originally
designed for children with glycogen storage
disease. The product was really important to
Nathanael because it has allowed him to have
the energy to swim. Without it, he would suffer
from collapses and could not get through a
training session, since he was not able to eat
20
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enough carbohydrates or fats in his diet.
Having built up an in-depth knowledge
about the use of nucleotide supplementation
with athletes, I had a gut feeling that this
might make a difference to Nathanael.
Nucleotides help to restore gut and immune
function capacity, which is where I felt the
root of the problem lay. These nucleotide
supplements combine pure forms of the five
nucleotides (pyrimidines and purines), with
selected vitamins and amino acids.
Initially Nathanael did not notice a
difference; he had started on a tiny amount;
less than 250mg daily because he was scared
of a possible reaction. The standard starting
dose is 2,000mg. He slowly increased it
though, and as he did, he started to notice
some differences: his gastric function
improved, with less bile and toxins, and his
digestive function was also improving.
Then a remarkable thing happened.
Nathanael has always suffered with colour
blindness, but when he started to take higher
amounts of the supplement, up to 1000mg,
he started to see colours. As shared by
Nathanael; “colours I have never seen before
in my life. It is kind of strange that I feel like
a kid again. All these shades of reds, rusts,
greens. Autumn is an awesome time of year
to look out and see more than just a few
colours.”
Unfortunately, after a couple of months
Nathanael reacted to the higher levels of the
nucleotide supplement, thereby losing the
colour sensation and becoming extremely
fatigued again. The positive experience had
given Nathanael and his family hope though
– he went back to the Breakspear Clinic and
they made up an immunotherapy injection
for it (based on nucleotide supplement he’d
been taking). Nathanael then reintroduced the
supplement to his diet and slowly increased
the dose, just like before. He is now back up
to 1000mg and realising the same benefits
again. Also, his autonomic system is now
taking up the oxygen, although his system
is still not utilising it fully. Nathanael uses the

nucleotide supplement on the four days per
week when he swims. On rest days, in order to
reduce the risk of reaction, he doesn’t take it.
Nathanael’s path to recovery has not been
straight forward. There have most definitely
been severe ups and downs, such as when
his appendix burst, plus he’s had severe food
reactions, and a problem with the curvature of
his spine, to name a few. But he is an amazing
lad who just keeps fighting to not lose his
dream of being an international swimmer. It is
not known whether his system will manage the
training and competing he will need to do to
achieve this, but he has a great coach, David
Gee, at Wycombe Swimming Club, who is
working with Nathanael’s mind and body.
Nathanael left school before getting his
GCSE’s, but his love of nutrition has driven him
to become a qualified nutritionist. He also has
a love of wanting to help others in their sport,
so has additionally become a level 4 strength
and conditioning coach. fsn
• References available on request

Paul BURGESS SAC
Dip. CN, PFT and AnAg,
owner of Athletic Fitness &
Nutrition, has been in the
industry for over a decade,
studying clinical nutrition
with a focus on blood, hormones,
intolerances, functional medicine and
DNA testing. Paul’s clients range from
the everyday gym goer to professional
athletes, World champions and Olympic
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Dr Monro took a whole range of blood
tests to see what was going on in his system;
these were sent to America for analysis. He
was also booked in to start immunotherapy.
His reaction was tested for the food items;
turkey, cabbage, onion, and spinach. His first
immunotherapy injections started and he was
told to eat on Christmas day, which was five
days later. Nathanael was warned that he would
probably still react, as the injections normally
needed two weeks to activate fully. None-theless, he ate on Christmas day, which was his
first Christmas food in three years. He was very
pleased and said it was worth being ill for!
After Christmas, the blood test results
returned; his system was riddled with Candida
at stage 4, amongst other issues. As his health
deteriorated further, Nathanael was taken
out of school. He returned to Breakspear
for intense treatment, with the objective of
getting off the liquid diet due to the damage
that the glucose in the formula was causing to
his digestive system.
At this stage, it was concluded that his
autonomic system had completely collapsed.
He saw Dr Peter Julu, Specialist Autonomic
Neurophysiologist and Consultant Physician,
one of the World’s top specialists in this field.
Oxygen can be used to treat the autonomic
system, followed by specialised medication
as required. Unfortunately, Nathanael was
not able to take the medication, due to his
extreme reactions, so he only received the
oxygen and injections.
Nathanael has been using this
immunotherapy ever since, and as time has
gone by, it has allowed him to eat 25 items of
food so far, including: duck, turkey, salmon,
squid, cabbage, onion, broccoli, celery,
avocados, olives, almonds, cashews, and olive
oil. His mother stated at the time that without
this treatment he would have died.
His autonomic system is still not right,
meaning that his body cannot utilise oxygen
properly, and he still relies on four hours of
oxygen, taken each night.

medallists. His real interest is in treating
clients to optimise their wellbeing and
to ensure they have a long and healthy
life. Paul also has the popular Athletic
Fitness & Nutrition Podcast where he
interviews a wide range of professionals
in the health and wellness industry.
www.athleticnutrition.tv. You can hear
his podcast about Nathaniel on this
site. Paul recommends to his clients the
nucleotide supplements pioneered by Dr
Peter Koeppel and for Nathanael, he used
the supplement specifically designed for
athletes; nnnSPORTX-Cell.
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[Informed sport

Practical application and implications
of nutrition in professional cycling
Nigel Mitchell, Head of
Nutrition CannondaleDrapac Pro Cycling Team.

F

or many people, the Tour de
France (TdF) represents one of
the hardest and most challenging
endurance events in the World. In
fact, the TdF is one of three Grand
Tours (three week stage races).
These include the Giro de Italia (in May), the
TdF (July) and the Veulta (September). There
tends to be about four weeks between each
one and some riders will ride more than one
in the year. Grand tours can be considered as
a multiple consecutive ultra-endurance event;
the total distance is over 3000 kilometres.
In cycling, the TdF is the most prestigious
and iconic race of the year, and attracts
millions of spectators and viewers from all
around the World.
Cannondale-Drapac Pro-Cycling Team is
one of the World Tour cycling teams, which
means that it competes at the very pinnacle
of professional cycling races. The team has
been established for 10 years and is run under
the franchise of ‘Slipstream Sports’, which is
registered in Boulder, Colorado and is based
in Gerona, Spain.
The role of the team nutritionist is to
provide the lead on all aspects of diet and
nutrition for the team. One of the most
important roles of the team nutritionist is to
lead on the quality assurance of foods and
nutritional products.

Quality assurance
There is a real potential risk of riders
accidentally having a positive doping violation
by consuming nutritional products or foods
that are contaminated with prohibited
substances. This does not mean that the
athlete has intentionally cheated, but under
the strict liability rules, it means that the
athlete could be subject to sanctions. To
help reduce this risk, we ensure that all of
the nutritional products we use are screened
by LGC for the presence of a wide range of
substances that are on the WADA prohibited
list. LGC run the programme InformedSport, which provides a rigorous scrutiny of
the products manufacturing process, as well
as testing products. This scheme helps to
reassure athletes and staff.

Race organisation
The logistics of the race are staggering; each
team has nine riders, which means that there
22
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will be a minimum of 27 bikes (each rider will
have a race bike, a spare bike and a Time Trial
bike). The team use a purpose built state of the
art truck and bus. The truck provides the space
to keep the bikes and mechanical equipment,
as well as a kitchen space for food preparation.
The bus has only nine seats (excluding the
driver) for the riders, which can fully recline, plus
it contains two showers, a toilet, a small kitchen
area and an office at the back. The team is
supported by six other vehicles to transport the
riders and staff. Extra demands are created by
the fact that teams usually only stay in a hotel
for one night, which means that everything
needs to be packed and transported to the
next hotel the following day. This can often be
a 300 to 500 km drive.

Fuelling the race
Cycling has a constant demand for energy
and in particular, carbohydrates. We
understand that the harder the riders work,
the greater their need for energy. The body is
constantly juggling the competing demands
of the working muscle and that of glucose
dependent tissue, such as the brain. If the
rider’s blood glucose levels drop, they are
unable to maintain the workload. If this
happens, it is referred to as ‘hitting the wall’ or
‘bonking’, and in some extreme situations, the
rider will come to a complete standstill.
Cycling is almost unique in that the riders
are able to eat and drink as they want during
the race. An estimate of energy requirements
is between about 4000kcal and 9000kcal/
day (depending on the day). In addition to
a gruelling racing schedule, environmental
conditions add to the physical stress of the
racing. These conditions can range from a
snow storm to 40ºC. Fluid requirements can
be over 10 litres a day. Even on a rest day,
riders will tend to ride 2-3 hours in order to
prevent stiff and bloated legs.
Riders will start the race with race food in
their pockets; cycling jerseys are designed
to have three pockets in the back, which can
be used to keep food in. Race food needs
to be carbohydrate-based, easy-to-digest
and appetising. These foods include small
sandwiches, cakes, rice cakes (solid rice
pudding), bars, gels and energy drinks.

How can nutrition help bike
racing
The aims of the nutritional support are to
prevent under-performance due to hydration
or fuelling problems, to promote recovery
(i.e. ensure riders are able to race each day),
prevent weight changes, especially loss of

lean tissue, and to
promote health and
wellbeing.
The nutritional
demands of the
race are really quite
simple to understand;
the difficulty is the
application. Part
of my role is to work with the team chef to
put together high quality nutritious meals.
The challenge is to maintain variety whilst
ensuring the nutritional qualities that will
ensure effective recovery and fuelling for the
riders. We tend to focus more on the quality
of the food rather than just quantity. We
believe that successful completion of a grand
tour is not just about providing calories, but
all of the nutrients needed for health and
performance. Obviously, this can mean that
the riders need to consume a huge volume of
food, so we try to make this easier by making
fruit and vegetable juices at meals. This helps
to provide nutrient-dense drinks without the
‘bulk’ when eating large amounts of salad and
vegetables.
A key part of our strategy is to keep the
food and nutrition provision as simple as
possible so it can be delivered even in the
most demanding environments. During the
race, riders tend to eat solids during the first
two thirds of the race, then move onto gels
in the final third. In some stages, some riders
will use up to eight gels, plus other race food
during the stage. We tend to recommend that
riders consume about three pieces of race
food per hour (this is a bottle of race drink
and two pieces of food), which will provide
60-80g of carbohydrate per hour. Additionally,
we encourage the riders to drink at least one
bottle (500ml) of water and/or race drink each
hour; on hotter days this will be more.
As they say, the proof of the pudding is
in the eating; for the 2017 TdF, we had nine
riders start the race and when we arrived in
Paris, we had nine riders all still fit and healthy.
Rigoberto Uran, the team leader, finished
second overall in the race.

| www.fsnmag.com

22/08/2017 14:42

pg23 - Mediacom.indd 1

24/08/2017 11:36

[Feature

Nutrition
periodisation
for athletes

Jeukendrup (1):
• Training twice a day: limiting carbohydrate
intake between sessions with the aim of the
first training session lowering muscle glycogen
levels for the second training session.
• Training in a fasted state: training after
waking with no food intake in a low liver
glycogen state.
• Low-carbohydrate availability during
recovery: not consuming any carbohydrates
after a training session.
• Sleep low: training late and not consuming
any carbohydrates before bed. Muscle and
liver glycogen will be low.
• Training with low carbohydrate availability: no
ingestion of carbohydrate during a prolonged
training session.
• Low-carbohydrate high-fat diet: long-term
approach of maintaining low-carbohydrate
stores with the up-regulation of enzymes
involved in fat oxidation.
The ‘train high’ method describes training
with high carbohydrate availability, aimed at
maintaining training quality and reducing the
onset of fatigue. This can be done by consuming
carbohydrates before a training session to
increase muscle and liver glycogen levels.

Train low and train high

Training the gut

‘Train low’ is one of the most common
methods and it describes training with lowcarbohydrate availability aimed at stimulating
the expression of relevant genes, including
those that support mitochondrial biogenesis
or enhanced oxidative metabolism through
the activation of regulatory factors, such as
AMP-activated protein kinase (AMPK). Lowcarbohydrate availability has the reciprocal
effect of increasing circulating free fatty acids
and/or increased muscle triglyceride levels that
enhance an athlete’s ability to oxidise fats at a
higher workload, which, in turn, has a muscle
glycogen-sparing effect.
Different strategies can be used to employ
the ‘train low’ method and the correct one
depends on an athlete’s goals, as described by

Training the gut is another method
of periodisation aimed at reducing
gastrointestinal symptoms, that could
otherwise negatively affect an athlete’s
performance. This is achieved by improving
gut adaptations that enhance nutrient or fluid
absorption. Examples of strategies to train the
gut, as described by Jeukendrup, include (1):
• Increasing the amount of food intake or
regularly drinking large volumes with or without
exercise to promote stomach comfort.
• Repeating the consumption of meals to
improve gastric emptying.
• Increasing daily carbohydrate intake before
or during exercise to improve the gut’s
absorption capacity.
• Training the athlete’s competition nutrition

24
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strategy during training sessions.

Train dehydrated
Another aspect of periodised nutrition is to
train in a dehydrated state for an athlete to
become familiarised with dehydration in case
this occurs during competition. Finally, there
are many supplements that can be used in
a periodised fashion to enhance training
adaptations. For example, leucine is an
essential amino acid that stimulates muscle
protein synthesis and would therefore benefit
an athlete wanting to gain muscle mass and
improve strength.

In conclusion
Nutrition should ideally be periodised in the
same way as training. But it shouldn’t stop there:
athletes would benefit more from a periodised
nutrition approach if sport nutritionists also took
food quality into account. And that is where
functional sports nutrition comes into play: go
the extra mile for your athletes by bridging the
gap between conventional sports nutrition and
functional sports nutrition.
Reference: Jeukendrup (2017). Periodized Nutrition for
Athletes. Sports Medicine. 47:51-53.

Simone do Carmo
graduated from the
University of Glasgow with a
first-class MSci in Physiology,
Sports Science & Nutrition. As
an advocate for real food and

About the author

R

esearch in conventional sports
nutrition has started to look at the
effect of low-carbohydrate availability
as a way to promote training
adaptations relating to increased
mitochondrial biogenesis and oxidative
metabolism. However, most of these studies
have reported no improvements with regard to
performance.
This has led to the notion of nutrition
periodisation; namely, combining lowcarbohydrate availability sessions for metabolic
adaptations with high-carbohydrate sessions
to maintain and improve performance quality.
A periodised approach should have a purpose
and be carefully planned according to an
athlete’s day-to-day training loads. The timing
of nutrition moreover has an important impact
on adaptations to training and recovery from
competition.
Different periodised methods can be used
depending on an athlete’s specific goals.
Jeukendrup recently published a really
nice review outlining the different methods
that include the “manipulation of nutrient
availability before, during and after training,
but could also include practices that prepare
other organs for competition through
nutritional manipulation (e.g. improving
stomach comfort by regularly drinking large
volumes) (1).”

We’re in an era of sports nutrition where we don’t accept
paradigms such as low-fat or low-carb or carb-loading as fact
anymore, but we are still experimenting to see what works best for
certain athletes. Simone do Carmo introduces the term nutrition
periodisation to us by outlining some of the dietary manipulations
that have been recently hitting the research headlines.

an individualised approach to nutrition,
she is particularly interested in nutritional
strategies to optimise performance,
recovery and prevent injuries. She enjoys
CrossFit and powerlifting and passionately
believes in the power of both exercise
and food as medicine. Simone is now
based in Algarve, Portugal and is the lead
nutritionist for Personal Best Nutrition
(www.pb-nutrition.com). Additionally,
she is an exercise physiologist and
sports nutritionist for the Centre for
Integrative Sports Nutrition (www.
intsportsnutrition.com).
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[Expert Q&A

James Hudson
In this section of the magazine, each
month we ask an expert a few questions
that are pertinent to nutrition and exercise
practitioners. We talk to James Hudson, lead
nutritionist of Gloucester Rugby Football
Club, and brand consultant for Arla Protein.
performance nutritionist?
JH: I am very interested in
optimising body composition
for rugby union. The game has
developed massively in the last
five years and although every
position has very specific roles
within the team, they must all be
able to operate at a very high
intensity throughout the game.
As I complete my research
projects, hopefully it will provide
some really useful applied
strategies that I can use with the
players at Gloucester.
You had a long professional
career in rugby yourself.
How has this experience and
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You are passionate about a
‘food first’ approach to sports
nutrition. What does that
mean to you?
JH: ‘Food first’ as a policy really
means that whenever practical,
we get athletes to eat real food.
To me it means that whenever
you talk about nutrition with an
athlete, you always relate it back
to the plate of food that sits in
front of them several times a
day. They should have a clear
understanding of what they
need, but most importantly,
what that looks like as a meal.
There is often the view that
athletes eat a limited range
of foods and a plate looks
like a collection of bland food
items cobbled together. I love
it when athletes feel freedom
to cook and eat foods they
enjoy as complete meals which
meet their needs, but most
importantly, taste good. If we
can achieve that, then they are
more likely to get into those
good habits which help them to
achieve their goals. fsn
JAMES
HUDSON, has
studied both
biochemistry
and sports
nutrition to
post-graduate level during
his career as a professional
athlete. He played for
Bath Rugby, London Irish,
Newcastle Falcons, and
Gloucester Rugby over a
fifteen-year career, amassing
over 250 appearances,

Q: You’re currently studying
for your PhD while working
at Gloucester Rugby. What in
particular are you researching
and how will it aid you as a
26

You are also a brand
ambassador for Arla Protein.
What types of products do
you find to be most useful
with your rugby players?
JH: We focus very much on
the quality of protein sources
that our players include in their
meals, and dairy protein fits
into that. The protein pots are
popular as snacks to ensure
they are meeting their protein
targets, and the new squeezable
pouches are great when we are
travelling. The cottage cheese
goes well and has a great
texture. We use it to make oat
waffles at breakfasts too, which
are popular.
The skyr yogurt is a mainstay,
which we encourage players
to use in their pre-bed snack.
There is some good research
from Jorn Trommelen,
demonstrating that pre-sleep
protein ingestion is an effective
strategy to improve overnight
protein synthesis. I have seen
real progress in those players

needing to add lean mass by
taking advantage of that time
point. There is nothing wrong
with eating any whole protein
source before sleep, but we do
find that players are able to get
40g of protein in without feeling
too full, and still maintaining
their sleep quality.

About the EXPERT

Hi James, welcome to the
magazine. I want to firstly
ask you about your academic
background in biochemistry.
What in your mind is the
advantage of a practitioner
understanding complex
biochemical pathways when it
comes to dealing with sports
nutrition?
JH: One of the biggest parts
of any practitioner’s role
is to keep up to date with
the latest research. Great
strides have been made in
our understanding of how
these complex pathways
effect the way our athletes
adapt to specific sessions.
Having this background is
useful in understanding these
developments and being
pragmatic with how the latest
research impacts what I do
in the applied field. I dare
say I will never be discussing
mitochondrial biogenesis with
an athlete, but it is a useful tool
to evaluate the latest studies!

understanding of the game
helped you to work with
other rugby players in the
field of sports nutrition?
JH: I hope that having been
a player, I have a good
understanding of the challenges
that face athletes. It is a privilege
to play sport as a ‘job’ but you
can’t underestimate the different
pressures that it entails. Hopefully
this insight means that when
communicating with athletes, we
can resolve challenges around
their nutrition in practical ways
that are manageable. I also think
it has helped gain the trust of the
players I work with, as they know I
have been there and that I always
put their performance first.

also representing England
Saxons. James retired from
playing in the October of
last year and is currently a
PhD candidate at Liverpool
John Moores University,
coupled with the applied role
as Performance Nutritionist
at Gloucester Rugby. He is a
registered graduate sports
and exercise nutritionist
with the SENr. james@
nutritioninsport.com;
@JamesHudson5
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[Food and physiology

Anti-inflammatory,
fat-burning botanicals
Inflammation is now well established to co-exist with adiposity, which is not particularly
helpful for athletic performance and recovery. Matt Lovell takes us through his top-8 list
of botanicals that have demonstrated beneficial fat metabolism and anti-inflammatory
properties.

I

nflammation is a natural process and
it is necessary for us to survive. Most
importantly, it plays a vital role in our
immune system’s ability to attack harmful
bacteria and other microbes, and it
happens when any part of our body is
injured or damaged, as the first step towards
healing and repair. Some common examples
of necessary inflammation might be painful
quads after running downhill, our reaction to
a bee sting, or a runny nose when we have a
cold or flu.
However, if we experience excessive or
long-lasting inflammation, it can lead to
problems. The most obvious symptom is
pain, and wherever there’s pain, there’s nearly
always inflammation. Inflammation can be
visible or obvious, such as in the case of a
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sports injury, arthritis, and skin conditions
such as eczema. But it may also be hidden;
in fact, virtually every chronic disease or
health condition probably has inflammation
as a factor. Perhaps most importantly to
athletes and active people though; ongoing
inflammation can lengthen your recovery time
from injury.
Additionally, modern science has clearly
linked inflammation with issues of weight
management. Although we don’t see obesity
on the sports field, our modern lifestyles of
chronic stress, inappropriate food choices and
high toxicity levels are making it progressively
more difficult for our athletes to stay lean.
Inflammation that is caused by these lifestyle
factors plus the direct stresses of training, may
then contribute to insulin resistance and leptin

resistance, in a vicious cycle, which can feed
further weight gain.

Anti-inflammatory botanicals
Based on this introduction, anything that
modulates inflammation and/or fat metabolism
could have a beneficial effect on health, weight
management, recovery from training, and
injury-related pain.

n Green tea
Green tea is one of the most widely researched
foods for its potential to support fat
metabolism. In addition to its caffeine content,
which is known to increase energy expenditure,
the catechins found in green tea are also
thought to play a role.
In one of the earlier human studies
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investigating this effect of green tea, ten men
were given one of three treatments: a green tea
extract containing caffeine and epigallocatechin
gallate (a catechin), a caffeine-only supplement,
or a placebo, each taken in three doses over
24 hours. When the men took the green tea
extract, their energy expenditure over 24
hours was found to increase by four per cent
relative to the placebo. When the men took the
caffeine-only supplement, there was no effect,
indicating that it was more than just the caffeine
at work (1).
Two meta-analysis studies provide more
sound evidence that green tea may have a
beneficial effect for weight management and
body composition. The first of these, published
in the American Journal of Clinical Nutrition,
looked at the results of 15 studies on a total of
1,243 patients. The authors found that taking
green tea catechins together with caffeine
resulted in an average decrease in BMI of
0.55 points, and a decrease in body weight of
1.38kg compared with caffeine alone (2). The
second paper, published in the journal Obesity
Reviews, found that both caffeine alone and
caffeine with green tea catechins increased
calorie burning over 24 hours by about 100
calories, but only the combination of caffeine
with catechins significantly increased fat
oxidation (3).
In addition, green tea may have beneficial
effects in fat metabolism by helping to control
inflammation. It’s been established that green
tea catechins have an anti-inflammatory effect
(4). In addition, green tea may specifically
reduce inflammation in the hypothalamus, the
part of the brain that regulates metabolism,
helping to maintain its normal function (5).

n Turmeric
Turmeric is well-known as a spice used in
curries, but it’s also been used for medicinal
purposes for thousands of years, especially in
Indian Ayurvedic medicine. Modern research
has found that compounds in turmeric,
especially curcumin, can have potent antiinflammatory activity.
Studies have also found that curcumin
may promote weight loss. It may work in
several ways, including having a direct antiinflammatory effect in fatty tissue and fat cells
(6), increasing the production of adiponectin (a
hormone that improves our sensitivity to insulin
and has an anti-inflammatory effect), helping to

reduce insulin resistance and hyperglycaemia,
and interacting with proteins in many types of
cells throughout the body, including liver cells,
pancreatic cells and muscle cells (7).
As well as its anti-inflammatory activity,
curcumin has been found to have multiple
potential benefits to our health. These include
antioxidant, wound-healing, anti-microbial,
anti-cancer and pain-relieving activities (8).

n Boswellia
Boswellia is Indian frankincense; a tree that’s
native to Africa and Asia. The therapeutic part
of the tree is the resin. Like turmeric, boswellia
resin has a long history of use for medicinal
purposes in Indian Ayurvedic medicine.
The most researched property of boswellia
is its anti-inflammatory activity. Boswellic
acids, substances in boswellia resin, have
been found to inhibit the synthesis of proinflammatory leukotrienes (9, 10). Boswellic
acids are thought to be the most active
constituents of boswellia (9), which is why
most boswellia that is used in nutritional
supplements is standardised to contain a
specific percentage of these compounds.

n Ginger
Ginger has well-known anti-inflammatory
properties (11), plus it has been researched
specifically for its potential to support weight
management. In a small study by researchers
at Columbia University, ten men were given
two grams of ginger powder dissolved in
water after breakfast and then monitored for
six hours. They were also monitored under
the same conditions but without taking the
ginger. It was found that the ginger increased
the thermic effect of the food. The men also
reported feeling fuller and less hungry when
taking the ginger (12).
Animal studies have also examined this
effect. In a study by researchers in Egypt,
ginger supplementation was compared

with orlistat (a medication that blocks fat
absorption) for its potential to support weight
loss in rats fed a high-fat diet. The researchers
reported that the ginger reduced body weight
in the rats, without some of the negative side
effects of orlistat (13). A later study also found
that rats who were put on a high-fat diet for
four weeks while supplemented with ginger,
had a reduced body weight and fat mass
compared to those on the same diet but not
given ginger (14).

n Chocamine
Chocamine is a concentrated cocoa extract
without added sugar or fat, that’s designed
to provide only the beneficial constituents
of cocoa. As well as providing flavour,
Chocamine contains natural active substances
found in cocoa, including theobromine (a
substance similar to caffeine), polyphenols,
and a substance called phenylethylamine
(often abbreviated to PEA).
One of the beneficial actions of dark
chocolate or cocoa may be to improve insulin
sensitivity, which leads to better blood sugar
control. This means it could help to manage
cravings and support weight management or
fat loss too.
Most of the studies that have shown
benefits for insulin sensitivity have been
carried out on people with high risk factors
for heart disease, as cocoa and chocolate
are thought to have several beneficial effects
for heart health. A review article published in
the Journal of Nutrition analysed 24 separate
clinical trials on cocoa, comprising over 1,000
participants, with the overall results indicating
that cocoa consumption could significantly
decrease insulin resistance (i.e. improve insulin
sensitivity) in these participants (15). A later
review of 42 studies also found similar results
(16). Both these analyses indicated that cocoa
could slightly reduce blood pressure and
improve cholesterol levels too, confirming
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“Perhaps most importantly to
athletes and active people though;
ongoing inflammation can lengthen
your recovery time from injury.”
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[Food and physiology
that: “cocoa flavonols have been proven
to enhance glucose uptake through the
promotion of glucose transport (17).”

n Quercetin
Quercetin is a type of flavonoid that’s found in
small amounts in many vegetables and fruits,
including onions, apples, kale and berries. It’s
been reported to have numerous beneficial
effects for our health, including antioxidant
and anti-inflammatory activity (18).
Quercetin can support weight management
by regulating inflammation. In-vitro and animal
studies have shown that it can reduce obesityinduced inflammation (19).
Quercetin can work in various other ways
too. It may increase insulin sensitivity and
improve glucose control (20, 21), plus in-vitro
studies have indicated that it can reduce
adipogenesis (22). Studies in mice have shown
that it can prevent fat gain associated with a
high-fat diet (20) and reduce body weight in
mice by as much as 40 per cent in one study
(19).

the breakdown of fatty acids in fat cells, and
increase the release of adiponectin, a hormone
that improves our sensitivity to insulin and has
an anti-inflammatory effect (24).
So far there have been no human studies
proving that raspberry ketones are beneficial
for fat loss. A study on 70 obese adults tested
the effects of taking a combined supplement
containing raspberry ketones in conjunction
with a diet and exercise programme for eight
weeks. They found that those taking the
supplement lost more weight (2 per cent of
body weight versus 0.5 per cent) and fat mass
(7.8 per cent versus 2.8 per cent) compared to
those taking a placebo, and also had greater
reductions in waist and hip circumference.
However, it’s not known which ingredient(s)
in the supplement were responsible for
the beneficial effect; the other ingredients
included caffeine, capsaicin, garlic, ginger and
bitter orange (25).

n Green coffee bean extract

Raspberry ketones are compounds contained
in raspberries. They have become a popular
ingredient in weight loss supplements.
In an animal study carried out in Japan,
researchers found that giving mice raspberry
ketones as part of a high-fat diet, helped
to prevent increase in body weight and the
development of fatty liver. The raspberry
ketones also reversed some of the weight gain
in the mice that was caused by the high-fat
diet. The researchers found that the raspberry
ketones seemed to affect fat metabolism,
including increasing lipolysis in fat cells (23).
To further examine this effect, an in-vitro study
found that raspberry ketones could increase

Green coffee bean extract (GCBE) used in
supplements is more than just coffee. It’s an
extract that’s particularly high in an active
phytochemical called chlorogenic acid.
Several studies over the last ten years have
suggested that GCBE may have a beneficial
effect for weight management or fat loss.
In a 2007 study on 30 overweight people,
those who drank a coffee enriched with GCBE
lost an average of 5.4kg in weight over 12
weeks, compared with only 1.7kg in those
drinking normal coffee. In a separate study on
12 volunteers, the same researchers reported
that those drinking coffee with the GCBE
had reduced glucose absorption – almost
seven per cent (26). Therefore, reduced
glucose absorption from the diet may be one
way in which GCBE supports weight loss.
Two in-vitro studies also reported different
ways in which GCBE may help. A study by
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French researchers found that GCBE may
reduce glucose production in the liver (27),
thereby helping to control and regulate blood
glucose. And in a later study, researchers
reported that GCBE encouraged the
breakdown of fatty acids in human adipocytes,
and that this effect was not due to caffeine
(28).
In a study in mice, it was found that GCBE
may actually reduce the activity of genes that
encourage the production of fat cells, as well
as reducing inflammation in fatty tissue (29).

Conclusions
We’ve thankfully now moved beyond the era
of stimulant-based fat burning supplements,
many of which probably increased levels
of inflammation and consequently slowed
recovery in return. We’re now in an exciting
new era, where we’re studying the types of
botanicals that have survived the test of time.
Many such plants have multiple physiological
effects that can benefit us from a health and a
performance/recovery perspective. As such,
the eight products that I have shared with you
here have collective anti-inflammatory and fat
metabolism properties that can be used to
nurture the athletic body in multiple ways. fsn
MATT LOVELL BA (Hons)

About the author

heart health benefits. And in another
➤ itsrecently
published review, the authors state

Dip ION is a clinical
nutritionist with a specialist
interest in elite sports. He
holds weekly clinics for the
general public and has a
special interest in hormonal
health and wellness; in short, getting your
mojo back in your middle years. His sports
nutrition course, Functional Medicine
Applied in Clinical Sports Nutrition
Practice, is in the first year of beta testing.
Additionally, he is owner and director of
Amino Man, a specialist range of amino
acid, botanical and vitamin/mineral
blends. www.aminoman.com

skeletal muscle mitochondria, metabolism, and insulin
sensitivity. Genes Nutr. 10(1):451.
21. Yan S et al (2015). Hypoglycemic and hypolipidemic
effects of quercetin and its glycosides. Zhongguo Zhong
Yao Za Zhi. 40(23):4560-4567.
22. Seo Y et al (2015). Quercetin prevents adipogenesis
by regulation of transcriptional factors and lipases in
OP9 cells. Int J Mol Med. 35(6):1779-1785.
23. Morimoto C et al (2005). Anti-obese action of
raspberry ketone. Life Sci. 77(2):194-204.
24. Park K (2010). Raspberry ketone increases both
lipolysis and fatty acid oxidation in 3T3-L1 adipocytes.
Planta Med. 76(15):1654-1658.
25. Lopez H et al (2013). Eight weeks of supplementation
with a multi-ingredient weight loss product enhances
body composition, reduces hip and waist girth, and
increases energy levels in overweight men and women.
J Int Soc Sports Nutr. 10(1):22.
26. Thom E et al (2007). The effect of chlorogenic
acid enriched coffee on glucose absorption in healthy
volunteers and its effect on body mass when used longterm in overweight and obese people. J Int Med Res.
35(6):900-908.
27. Henry-Vitrac C et al (2010). Contribution of
chlorogenic acids to the inhibition of human hepatic
glucose-6-phosphatase activity in vitro by Svetol, a
standardized decaffeinated green coffee extract. J
Agric Food Chem. 58(7):4141-4144.
28. Flanagan J et al (2014). Lipolytic activity of Svetol®,
a decaffeinated green coffee bean extract. Phytother
Res. 28(6):946-948.
29. Song S et al (2014). Decaffeinated green coffee bean
extract attenuates diet-induced obesity and insulin
resistance in mice. Evid Based Complement Alternat
Med. 2014:718379.

| www.fsnmag.com

22/08/2017 14:44

pg31 - FM Global.indd 1

24/08/2017 11:39

Antioxidant use in sport has been a controversial subject in recent years,
but what if we got them from food extracts? Emma Cattell, research
and development nutritionist at Cambridge Commodities, looks at a high
bioavailability green tea extract and postulates that it may be helpful for
athletic performance.

A

ntioxidants
are commonly
known to have
health promoting
benefits,
stemming from a strong link between the
protective effects of diets rich in plant foods
and lower incidences of coronary heart
disease, diabetes and some cancers (1,2).
However, their effect on athletic performance
may not be so broadly understood.
Green tea, prepared from the leaves of
the Camellia sinensis, is the world’s most
well-researched antioxidant beverage (3).
Antioxidant phytochemicals, a group of
molecules abundant in plant foods, are well
known as free radical scavengers. These nonnutritive plant chemicals play a protective
role towards the health of plants and are
known to have the same health-promoting
benefits in humans. A link between
antioxidants and sports performance
continues to be researched, with many
studies providing positive results (4,5).
Antioxidants can be divided into three
primary categories: phytochemicals,
vitamins and enzymes. Antioxidant
phytochemicals can be further divided,
one sub-group of which is polyphenols.
Polyphenols is a broad term encompassing
more than 8000 flavonoid and non-flavonoid
chemicals (6).
Catechins fall into the flavonoid subgroup. The antioxidant activity of green tea is
contributed predominantly by polyphenols,
consisting mainly of catechins (3), which are
water-soluble flavonoid polyphenols (7).
Catechins are one of the most extensively
studied polyphenols relative to absorption
and metabolism (6) and comprise up to 30
per cent of the extractable solids of dried
green tea leaves (8).
Catechins are secondary metabolites:
this means they are not essential for the
growth of a plant, but serve as protection
against predators such as feeding insects
and herbivores, and physical stressors such
as UV radiation and heat, amongst other
functions. The presence of catechins can
alter the palatability of a plant, due to their
bitter nature (9).
Standard green tea extracts (GTE) can be
poorly absorbed (10) and the bioavailability
of green tea catechins has been reported
as low as 1.68 per cent in human subjects
(11). Research has shown the typical
32
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bioavailability of standard GTE to be 1 to
10 per cent. However, Phytofare® Catechin
Complex, in comparison, has been clinically
observed to have a bioavailability of 60
to 80 per cent (12). This is a South African
GTE with a ratio of fresh plant to powdered
material of 100:1 and a total polyphenol
content of 98 per cent.
Phytofare® retains all eight forms of
green tea catechins and these are present
in much higher quantities than those in
standard GTE. This is because of the part
of the plant used: the top three leaves and
the bud are still alive prior to the extraction
process, whereas the creation of standard
GTE most often relies on dried leaves,
resulting in only two or three catechins
remaining in the finished product. The level
of Epigallocatechin Gallate (EGCG), the
most prominent catechin in green tea, is
typically present in standard GTE at 21.8 per
cent (13), whereas Phytofare® boosts typical
levels of 31.5 per cent (12).
Human clinical trials conducted by Plandai
Biotechnology found that Phytofare®
delivered an average concentration of
catechins of 14,786ng/ml in comparison
with a concentration of 930ng/ml delivered
by standard GTE. Additionally, catechins
delivered by Phytofare® were found to
be highly active after 24 hours, whereas
standard GTE began its washout after five
hours, indicating that Phytofare® can be
used as a once per day dose. Standard GTE
would require multiple doses to deliver the
same level of catechins (12).
Consumption of food has been found
to inhibit the absorption of catechins;
therefore, it is preferable that catechins
from green tea are consumed with water on
an empty stomach to promote absorption
(15). Piperine, black pepper extract, has also
been observed to enhance absorption of
EGCG in animal studies (16). It would be
interesting to see whether the same effect is
found in humans with both EGCG and other
green tea catechins.
It has been suggested that the beneficial
effects of green tea consumption may
be enhanced when the antioxidative/
oxidative balance is impaired, as is the
case following intense exercise (16). Both
aerobic and anaerobic exercise can promote
an oxidative stress response, in which
antioxidant defences are overwhelmed by
pro-oxidant production (16). If the increase

in free radicals is greater than the ability to
neutralise them, free radicals can begin to
damage cellular components, particularly
lipids. This results in a chain reaction
known as lipid peroxidation, which in turn
generates more free radicals, as well as
reactive oxygen species, which can cause
further damage (17).
Research has debated whether
antioxidant supplementation could be
of benefit to reduce oxidative stress and
muscle damage and to improve exercise
performance (18). Increasing antioxidant
intake from natural plant sources is
considered preferential to supplementation
with synthetic sources (17). The body’s
response to muscle soreness, the
manifestation of muscle damage resulting
from strenuous exercise, is the release of
macrophages to the damaged area. These
macrophages undergo a respiratory burst,
releasing more free radicals. Increased
consumption of antioxidants could
theoretically promote the neutralisation of
these additional free radicals, consequently
reducing muscle damage and therefore
muscle soreness (17,19).
Further research into Phytofare’s®
application for improving athletic
performance could provide some interesting
results. The ability of Phytofare® to reduce
muscle soreness and consequently
decrease time between training sessions
could provide some promising insights,
particularly since Phytofare® has been shown
to be highly active for such a long time
period. fsn
• References available upon request.
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Food Matters Live

Meaty topics, fresh ideas: no one brings together a cross-sector of inspirational sport,
nutrition and health specialists like Food Matters Live. Find out more at London’s ExCeL
on 21-23 November.

F

rom sports nutrition and healthy
ageing to nutraceuticals – what are
the next big trends shaping the
future of nutrition? Do high protein
diets enhance performance? How
are health brands winning over
Generation Z?
These and many other hotly contested
issues will be debated at this year’s Food
Matters Live – the UK’s only cross-sector event
bringing together more than 400 industry
experts to address the critical relationship
between food, health and wellbeing.
Free to attend and returning to London’s
ExCeL for the fourth year running, Food
Matters Live boasts a packed CPD accredited
conference and seminar programme,
exploring the growing appeal of sports
nutrition foods and supplements to healthy
consumers, as well as elite athletes – and how
changes in regulations post Brexit will impact
on the market.
BBC journalists Anita Anand, Simon
Jack and Timandra Harkness will host the
Food Matters Live conference, which brings
together government ministers, nutritionists,
food scientists and business leaders to debate
the issues that matter most.
Leading lights, such as chef Heston
Blumenthal, Sainsbury’s former chief executive
Justin King and neuroscientist Baroness
Susan Greenfield will share expert insight –
while industry specialists, including Johnson
& Johnson’s Professor Colette Shortt and
Bounce’s Nick Morgan, will debate the future
of food design and nutrition.
At the same time, cross-sector experts
will use a series of case studies in a range
of seminars to explore the mainstreaming
of sports nutrition, while giving an overview
of latest consumer trends and products for
active consumers, new research on dietary
supplements and clean-label ingredients.
Claudia Mucciardi, vice chair of the
European Specialist Sports Nutrition Alliance
(ESSNA), will look at the opportunities and
threats posed by sports nutrition regulation,
and Claire Baseley, from Ella’s Kitchen, will
show how to market products while staying
within the law.
The next generation of ingredients and
products will also come under the spotlight,
with Science in Sport’s Dr Robert Child
considering the benefits of new protein
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applications. The University of Greenwich’s
Dr Fernando Naclerio will give his verdict on
sport protein supplements, while the Dairy
Council’s Lydia Cooper will shed new light on
the impact of milk in sports nutrition.
Other health and wellbeing seminars will
focus on the latest innovations advancing
nutrition for digestive, heart, weight and
cognitive health, while a new Food Futures
stream will pinpoint how innovative products,
processes and technologies are meeting
changing consumer lifestyles.
More than 16,000 influential professionals
are expected to attend this year’s Food
Matters Live exhibition, featuring over 800
leading organisations, at the cutting edge of
innovation – from new ingredients to finished
products from the UK and beyond.

The diverse range of products is arranged
in themed areas, such as ESSNA’s Sports
Nutrition Pavilion, which showcases a range
of brands, flavours and ingredients, such as
Friesland Campina, Carbery Group, Synergy
Flavours, Stephan, International Taste
Solutions, FitDay, Active Sports, Super Bar
and Wish Snacks, while promoting the latest
innovation taking place in the industry.
Live attractions, demonstrations and
tastings give visitors a chance to investigate
what is shaping the future of food – from
understanding consumer eating behaviours
in the Experimental Café, to the latest
international innovations underpinning them
in the Catering for Health and Wellbeing
theatre.
Elsewhere, a new match-making service
offers visitors and exhibitors the chance to
pre-arrange meetings and build business
relationships around key themes, from betterfor-you food and drink manufacturing and
healthy snacking, to natural and functional
ingredients and future food technology.
Briony Mansell-Lewis, Food Matters Live
Director, said: “Food Matters Live is fast
becoming an annual education and unrivalled
business opportunity for many in the industry.
We’re delighted once again to welcome so
many experts to share best practice, forge
collaborative relationships, find solutions to
challenges and explore new ways of working
with colleagues across the food, nutrition and
health sectors.”
Food Matters Live is free to attend, including
entry to the conference, seminars and all
visitor attractions. Simply register at www.
foodmatterslive.com
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[New releases
➤Healthspan

Elite releases
Activ
Immunity +
Activ Immunity + has been formulated
to provide advanced daily nutrition
support to boost your immune system.
Each tablet dissolves quickly in water to
provide a delicious wild berry flavoured
drink, and it contains 500mg of the
super fruit elderberry, which is packed
full of immune boosting antioxidants.
500mg of vitamin C has also been
added, which is widely known for
its immune supporting benefits,
particularly after periods of intense
exercise. Iron, vitamin D3 and zinc have
been included to complement the
beneficial actions of elderberry and
vitamin C, whilst the entire B-vitamin
complex will reduce tiredness and
fatigue to give your energy levels a lift.
The new product is part of a wider
new effervescent range, which includes
Hydrate, Hydrate Plus and Joint Physio.
Formulated to be convenient and
great tasting, our new range of Informed-Sport accredited
Activ effervescent drinks provide a delicious way to obtain
the essential vitamins and minerals you need, helping your
performance reach new heights.

➤Three

mushrooms
can deliver your
daily dose of
vitamin D

SA Mushrooms new product, the
Vitamin D mushroom delivers your
daily dose of the vitamin in just three
mushrooms. Managing director Nick
Femia said the release of vitamin
D mushrooms means that the era
of getting what your body needs
through diet is coming.
“With people being vitamin D
deficient significantly more in winter
than in summer, we thought there
had to be a better way to help
consumers get through the winter
months, rather than them standing
outside trying to catch some sun, or
taking a supplement.”
Advanced accredited practising
dietitian, Glenn Cardwell, said:
“If you’re sitting at a desk all day,
chances are that you are vitamin D
deficient. We are designed to get
vitamin D from sunlight, but the
desire to get warm will outweigh
the desire to strip down to your
t-shirt in the middle of winter.”

Regular, everyday mushrooms
have an average of 2.3 micrograms
vitamin D per serving, which is 23
per cent of your daily requirements.
A vitamin D mushroom has at least
10 micrograms of vitamin D per
serving (100g or three medium
mushrooms), the amount most
adults need each day.
SA Mushrooms has grown
to become the second largest
privately owned mushroom farm
in South Australia. From small
beginnings as a family-run farm, the
business is today a primary supplier
of mushrooms to retailers in
Australia, and worldwide. The fullyintegrated business now employs
50 people and each week, produces
over 20 tonnes of fresh, healthy
Swiss brown, white button and field
mushrooms.

• www.healthspan.co.uk/elite/lp/activ-range

➤A perfect post-workout

drink launches in the UK

➤Raising the standard –
introducing STAXX BAR

Three years ago, Protein Dynamix revolutionised the
protein bar market by producing a bar that quite simply
challenged all perceptions of what a protein bar should
taste like. The Protein Dynamic team worked hard to
produce what officially became the ‘Best Tasting Protein Bar
in the UK’, something they are immensely proud of.
Now the time has come for them to raise the standard
further and shake up the protein bar market once again.
They have been working hard behind the scenes in their
development kitchens to produce another bar that they
would be just as proud of. The objective was clear – it had to
taste great and to boast a nutritional profile to challenge any
existing bar on the market – a high protein, low carb bar.
With great pride, Protein Dynamix introduce STAXX
BAR; it contains just 2.2 grams of sugar, only 3 grams of net
carbohydrates, a huge 20 grams of high quality protein, 222
calories per bar and a taste that’s out of this world.
The first bars have just landed and the Protein Dynamic
team would like you to be one of the first to try the finished
product.

The first amino acid enriched spring water has been launched in
the UK. Perfect for post-workout, Rejuvenation Water contains
l-glutamine, which offers a wide range of health benefits, including
protein synthesis for muscle building, repair and improved cognitive
function.
The new health drink is made using crisp Staffordshire spring
water and natural ingredients. Bottled for convenience, it provides
functional hydration on-the-go, with each 500ml bottle containing
five grams of l-glutamine, the conditionally essential amino acid,
needed by your body in large amounts for the immune system, postexercise recovery and cognitive health.
Founder, Kris Ingham explained: “The idea came to me around
ten years ago. I was looking at my diet to understand how I could
improve my fitness and diet. After being introduced to amino acids
by a number of nutritionists and dieticians, I was surprised that
amino acids were not as accessible as vitamins. Due to the innovative
nature of Rejuvenation Water, we went through intense research and
development to engineer the product. We have been absolutely
delighted by the initial reaction to our innovative concept, from
customers and trade alike.”
Based in South West London, Rejuvenation Water was awarded a
Great Taste Award by the Fine Food Guild in 2016 for their unique
and innovative Apple & Mint Amino Acid water. Additionally, they
were named in the Top 50 UK Disruptive Businesses of 2017 by
realbusiness.co.uk.
• www.rejuvenationwater.co.uk

• www.proteindynamix.com
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New releases

➤Stay pain-free

➤ITS Launches

New Improved Sugar
Reduction Solutions Range

International Taste Solutions (ITS) has extended and improved its
range of sugar reduction solutions, achieving as much as 50 per cent
sugar reduction in some applications. The company now offers its
cutting-edge sugar reduction solutions for a wider range of products;
from cakes, porridge, flapjacks and cookies, to snacks and dairy
products.
Carl Smith, Head of Innovations comments: “We continue
to support customers in meeting the challenges of producing
healthier reduced-sugar products. A key challenge is that sugar is an
important contributor to flavour by interacting with other ingredients.
It has a unique ability to heighten flavour or depress the perception
of other flavours.”
ITS’ latest innovations allow products to maintain texture, sweetness
and flavour with up to 50 per cent less added sugar, he says.
SweetLITETM Texture range
ITS SweetLITETM texture range of products was initially launched
last year to allow manufacturers to make significant reductions in
sugar content, while still retaining the textural characteristics of
products.
The new improved range has now been proven in flapjacks,
granola, clusters, cookies, cereal bars and cakes, with a 20 to 40 per
cent sugar reduction achieved, with no detrimental effect on flavour
or function. A 50 per cent sugar reduction was achieved on cookies.
SweetLITETM Flavourings range
ITS has also developed a range of natural flavourings under the
SweetLITETM brand, suitable for sugar reduction, where sweetness
needs to be replaced. The range includes flavourings such as
vanillas, caramels and berry notes to help improve a product’s
characteristics by enhancing the top notes, while adding back
sweetness.
• www.itstaste.com

[

and in peak
condition
with organic
turmeric

Recommended
by leading sports
nutritionists
and sports
physiotherapists,
Pukka’s Turmeric
Active capsules
contain
therapeutic
bioavailable
levels of the antiinflammatory
spice turmeric, which is a natural alternative to
pharmaceutical pain-killers, and can be used as a safe and
natural solution to ease pain and to speed up recovery
after exercise.
For rapid absorption and bioavailability, Active capsules
contain a patented natural extraction method called
Wholistic©, which ensures rapid absorption of turmeric
(the formula also contains black pepper for increased
bioavailability) to enable all of the 200 plus naturally
occurring compounds found in turmeric to be used,
absorbed and utilised by the body, as well as the other key
herbs to support joint and cartilage health.
In addition to turmeric, Turmeric Active contains
boswellia, nettle, ginger and burdock. Together, these
therapeutic herbs support the strength of the cartilage,
muscles and bones, and encourage good circulation for
healing and regeneration.
• www.pukkaherbs.com

➤New nutrii quark helps you repair and recover
Comparable in terms of taste and
texture to a thick yoghurt, quark is
made similarly from milk, but uses
a different strain of good bacteria.
The result is a tasty dairy product
that is creamier and less acidic
than Greek yoghurt or Skyr, but
richer in high quality protein and
lower in fat.
Particularly popular in Nordic
countries, where quark foods
take up most of the space on
supermarket dairy shelves, it
remains relatively unheard of
in the UK. A new brand called
nutrii, launched by two London
based Nordic adventurers, hope
to change this for the better with
their exciting new quark snacking
pot range.
Why include nutrii in your diet?
A quick scan through the

nutritional information on the
back of a nutrii pack makes you
soon realise why it’s the perfect
snack for anyone living an active
and healthy lifestyle. Each tub
has less than 150 calories and
over 20g of high quality protein.
The high quality protein will
keep you full for longer and help
you to repair and recover after
a tough workout or a gruelling
day. Each tub is also packed with
gut friendly probiotics to help
you maintain a healthy digestive
system.
nutrii are just as proud of
what’s not in their pots as
what is. There’s not an artificial
colour, flavour or preservative
in sight. The milk used is from
non-intensive Dorset farms that
uphold strict environmental
policies.

Perhaps most importantly, nutrii
tastes great and there’s a flavour
to please everyone: Raspberry,
Mango & Passionfruit and Plain.
Ways to enjoy nutrii
The easiest way to enjoy nutrii is
to tuck into one of their delicious
snack sized tubs after a gym
session, a hard morning in the
office, or a busy day running
around after the kids. nutrii
also makes a great breakfast,
which can be added to granola
or topped with fruit and honey,
to help keep hunger at bay
until lunch. Get a little more
adventurous by spreading it
on toast as a cream cheese
substitute, adding it to smoothies
for a high protein boost, or using
it as a base for healthier sauces.

• www.eatnutrii.co.uk
www.fsnmag.com
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[Strength and conditioning

Common fixes for
speed training
This is the fifth instalment of our strength and conditioning
2017 series in which Connor Browne, lead strength and
conditioning coach at Sussex County Cricket, delves into
speed training strategies in elite sport.

Imagine this scenario
Imagine a runner has the ability to run at
a maximum speed of 30.6 kilometres per
hour (km/hr) and then, via a speed training
programme, increase their max speed to
32km/hr. If the same runner has a 10km
personal best of 50 minutes, they will have run
that race at an average pace of 12km/h, which
is at about 40 per cent of the 30.6km/hr max
speed.
However, with the new 32km/hr top speed,
if they run the 10km race at the same pace
(50 minutes), they would only have ran at an
average of 37 per cent of their max speed.
Therefore, they were now running at a lower
relative speed based on their capacity. In
theory, this would enable that athlete to be
able to achieve a new personal best if running
at the same original intensity (40 per cent of
max speed) of 46 minutes 51 seconds. More
than three minutes of gain by marginally
increasing their max speed.
38
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This scenario is also true for cricket fast
bowlers. A bowler must run in to bowl six
times per over and might bowl in the region
of 20 overs in a day. The 120 deliveries, if
delivered relative to a new higher max speed
(via a speed training programme), would
be therefore achievable at a lesser energy
expenditure; which would be very beneficial
to a bowler.

Sensible thoughts around
speed
While this article will lay out some very
beneficial drills that can be done to increase
sprinting speed, it is very important to note
that sprinting at maximal physical exertion
must be treated with respect. A thorough
warm-up, with minimal hamstring static
stretching, should be performed before
any sprinting. It should also be noted that
sprinting speed and volume should be built
up over time. This ‘time’ is within a session
itself and from session to session. To go out
and sprint maximally for repeated reps having
not sprinted for a few weeks, or without
having performed a comprehensive warm-up,
is very risky in regards to injury. An advisable
period of three weeks is ideal to build up to
this kind of training.

Sprint drill training
The following content contains a drill and a
thought process that will improve your top
end speed.

can be laid out in the 6.5 steps distance. You
should aim to run tall, striking the ground
directly below your body.

n Running in water or long grass (and
the angry dog ‘thoughts’)!
A significant proportion of the general public
and team sport athletes run with highly
inefficient technique. This is due to each foot
landing out in front of the body, which causes
a braking style force, which makes running
harder and slower. This also leads to the
person ‘pushing out the back’; i.e. trying to
push themselves along. A very useful thought
process is to imagine being chased by an
angry dog who is trying to bite your ankles
while running through long grass or just below
knee height water. Now, it is appreciated that
this is a very strange thought process, but it
is a real game changer in getting athletes to
stop leaving their heels out behind them for
so long and running with higher knees than
normal. fsn
If you think you could benefit from an
online programme with Connor at Tenax
Performance, contact him at connor@
tenaxperformance.com or 07595 156015
for an informal chat or more.

n Wicket running
No, this is not in relation to my role in cricket.
Wicket running is a sub-maximal high speed
upright sprinting drill using mini hurdles, which
forces you to organise your body in an optimal
shape for efficient sprinting. The mini hurdles,
laid out in a straight line, get progressively
further away from one to the next. You should
be able to run through the hurdles, with a 10
to 15 metre build-up, without any significant
overreaching strides. The distance for the
hurdles, trying it out for the first time, should
be 4.5 to 6.5 steps, growing half a step every
two hurdles. A further four to eight hurdles

About the author

A

successful strength and
conditioning programme
largely relies on effective
communication between coach
and athlete. In the vast majority
of sports, speed is a highly valuable key
performance indicator. The most successful
athletes produce the most amount of force,
but they also do it in the most effective
direction with very little inefficiency. Many
athletes display poor form whilst sprinting,
which could restrict them from running as fast
as they are capable of, and also risk injury.
Running at maximal velocity is a highly
skilled action and therefore the coaching
(communication) of such a skill must be a high
priority. Strength and power training lay solid
foundations for optimal speed improvements
to happen. It is significant to note that
speed training is also of vital importance
for endurance running. This is especially
important with regards to performance and for
being robust. An endurance runner who can
increase their top speed will be able to run
their race pace faster or at a lesser percentage
of their overall ability.

Connor Browne has
a degree in Strength and
Conditioning Science from
St Mary’s University. He
has extensive experience
in rugby with London
Irish, England Women’s and London
Wasps. Connor is now the Lead
Strength and Conditioning Coach at
Sussex Cricket following a successful
three years with Essex Cricket, which
culminated in promotion to Division
One. He also runs Tenax Performance
www.tenaxperformance.com
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