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Welcome

Hypertrophy

Hypertrophy may be defined as muscular growth, which can occur in an anabolic (and
non-catabolic) body environment. It has been research in great detail for many years,
both mechanically through the field of strength and conditioning, and nutritionally via
the study of nutrient provision. Protein has always been considered the centre pin
in the nutritional support of an anabolic body milieu. However, we are beginning to
understand that this macro-centric focus has been short sited: as you will read in Lisa Hannaby’s
article on the gut-muscle axis, a positive hypertrophy potential response is yet another great benefit
of a healthy microbiome. Ironically, some research has pointed to bodybuilders having very unhealthy
gut environments due to their general over-focus on protein and under-focus on fibre. With this in
mind, perhaps we should be asking meat eaters to consume more plants - see the article by Rachel
Jesson for a creative culinary input to this notion!
Finally, Paul Ehren posits the question: is hypertrophy training, and accompanying nutritional
practices, good for our longterm health and longevity? Certain biochemical changes, associated with
hypertrophy, have actually been linked to increased risk of cancer and unhealthy ageing, but yet every
health expert worth his or her weight in salt ‘knows’ that regular exercise is fundamental to healthy
ageing. Is there a dilemma that we need to be aware of?
Enjoy this issue. To your healthy mind and body.
Ian Craig, Editor
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[START LINE News and research update
➤SPORTING JOINT CARE

AND INJURY PREVENTION:
COMMENTARY BY A
SPORTS PHYSIOTHERAPIST
AND CONSULTANT
RHEUMATOLOGIST

Leading sports physiotherapist, Sammy Margo,
has over 30 years experience in treating
patients with chronic joint conditions:
“Joint stiffness or pain, especially in the
load-bearing joints such as the knees or lower
back, could be a warning sign for the start
of something more serious and can affect
anyone at any age. Young adults are just as
at risk of developing joint conditions from
repetitive injuries or over usage as an adult that
experiences arthritic conditions due to their age.
Early intervention ensures the highest
rate of success when it comes to injury
recovery and ensuring optimal joint health in
active adults. Although some conditions are
unavoidable, a patient who prioritises their
joint health before ‘wear and tear’ impacts
their daily lives, has a much better chance of
delaying the onset of chronic joint conditions.
We can play a pivotal role in encouraging and
supporting people to look after their joints.
By promoting lifestyle changes and a wellbalanced diet, including the recommendation
of targeted joint supplements, such as
GOPO® Joint Health Plus Ginger, health care
professionals can help to protect and repair

patient’s joint health.”
Dr Rod Hughes MD FRCP is a consultant
rheumatologist in Surrey:
“As a nation we tend to ignore our joints
until they cause us problems, resulting in an
increasing number of people taking long-term
analgesics to control the pain, or needing
surgery to repair knees and hips. Treatment
guidelines followed by doctors in the UK
recommend that people with arthritis are
advised to maintain a healthy weight and keep
physically active, while strengthening their
muscles and protecting any damaged joints
during daily activities.
Osteoarthritis can sometimes result from an
untreated acute joint injury, so it is important
to always stretch and warm up before exercise
and allow injuries to heal properly so as not to
cause long term damage. We can also help to
protect our joints and soft tissues from pain

and unwanted injuries by using a variety of
musculoskeletal supplements, such as vitamin
D3 and, for example, the galactolipid GOPO®
derived from the seeds and husks of rosehips. This has been shown across numerous
studies to help protect and repair joints and
could be used continuously or taken at the
early onset of mild joint pain or after joint
injury to aid healing.
As all arthritis involves inflammation, foods
with anti-inflammatory properties may be of
benefit to calm the body’s immune response.
Ginger has also been shown to have antiinflammatory properties to reduce morning
joint stiffness, an early indicator of OA, and has
been shown to benefit symptoms of arthritis
in the knee by relieving pain and improving
mobility. Oily fish and leafy green vegetables
are also commonly considered to reduce
inflammation and joint health.”

➤The European Specialist Sports Nutrition Alliance braces for growth in
2022 by welcoming Crown Sport Nutrition as a new member

ESSNA marks the start of the year with an
expansion to its membership, welcoming
Spanish high-performance sports nutrition
brand Crown Sport Nutrition to the Alliance.
The European Specialist Sports Nutrition
Alliance (ESSNA) is the leading European
trade association for the sports and active
nutrition industry. It brings together major
manufacturers and distributors of sports
nutrition products, suppliers of ingredients,
national associations, as well as specialist
scientific and legal consultants advising the
sector.
With the recovery from the Covid-19
pandemic in process, ESSNA’s recent
expansion demonstrates the increased
need and interest of the sports nutrition
industry to join forces to continue building
the reputation of the sector and address
forthcoming regulatory challenges related to
product labelling, composition and marketing
stemming from the EU’s Farm to Fork
Strategy and the new EU-UK trade relations.
Crown Sport Nutrition is well-known and
respected for its science-based approach to
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product development. Under the principle
of “Science, Quality and Transparency”,
Crown Sport Nutrition’s raw materials
and products are formulated with strong
scientific evidence and support. To ensure
its products deliver maximum performance
while delivering state of the art flavour and
texture, Crown Sport Nutrition collaborates
with leading research organisations, such
as the University of Greenwich in the UK
and the University Francisco de Vitoria in
Spain. Its products are manufactured in
The International Food Standard and Good
Manufacturing Practice laboratories to
ensure the highest safety standards.
Adam Carey, Chair of ESSNA, said: “We are
delighted to welcome Crown Sport Nutrition
as new members of ESSNA. As a company
driven by science and innovation, Crown
Sport Nutrition is an important addition
to our membership. We are particularly
looking forward to working together on
product safety and compliance issues.
With many of Crown Sport Nutrition’s
products certified under the Informed Sport

Programme, Crown Sport Nutrition already
belongs to the industry’s forerunners in
compliance. Despite the challenges brought
by the Covid-19 pandemic, ESSNA’s newest
membership addition is also a testament
to the industry’s extraordinary resilience,
agility, and imagination to bounce back
even better than before. We look forward to
further expanding our membership to aid
the incredible growth that our industry has
seen, and we hope will continue to see, over
the coming years.”
Pol Gieco Villegas, Founder and Chief
Executive Officer at Crown Sport Nutrition
commented: “I have known ESSNA ever
since we have started to build Crown
Sport Nutrition six years ago, and have
since envisaged to join the Alliance to work
together for a stronger and safer sports
nutrition industry. I am delighted that this
vision has now become the reality, and
my team and I are proud to be part of the
Alliance. From our side, we will support
ESSNA in the only way we know to work: with
science, quality and transparency.”
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100% Natural Traumeel®
for Effective Pain Relief
Traumeel® is the only 100% natural treatment supported by clinical studies1 to prove its efficacy and
safety in relieving symptoms such as pain and swelling from sprains, muscular strains and bruising.
Studies showed that Traumeel® ointment & gel was as
effective as diclofenac in pain reduction and functional
improvement in the treatment of acute ankle sprains.1
Compared with a placebo, Traumeel® ointment was
significantly more effective in restoring muscle function,
improving mobility and reducing pain.2
Order Traumeel® from:
www.ainsworth.com – www.helios.co.uk - www.vivomed.com - www.nelsonspharmacy.com
Or available from all good pharmacies. For more information visit : www.traumeel.com
© Bio Pathica Ltd 2021 Trade Enquiries: products@biopathica.co.uk
Refs: 1. C. González de Vega, C. Speed, B. Wolfarth, J. González. Traumeel vs. diclofenac for reducing pain and improving ankle mobility after
acute ankle sprain:A multicentre, randomised, blinded, controlled and non-inferiority trial. Int J ClinPract. 2013. doi: 10.1111/ijcp.12219.
2. Zell J, Connert WD, Mau J, Feuerstake G. Behandlung von akuten Sprunggelenksdistorsionen: Doppelblindstudie zum Wirksamkeitsnachweis
eines homöopathischen Sal-benpräparats [Treatment of Acute Sprains of the Ankle: A Controlled Double-Blind Trial Test the Effectiveness of a
Homeopathic Preparation]. Fortschr Med. 1988; 106(5): 96-100. (English translation available in: BiolTher. 1989;VII(1):1-6).
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[START LINE News and research update
➤FUTUREYOU CAMBRIDGE LAUNCHES PRACTITIONER PROGRAMME FOR NUTRITIONISTS
Nutritionists now have access to products from leading health supplement brand FutureYou Cambridge
under a new practitioner programme. Until now, FutureYou Cambridge products have been exclusively
reserved for direct customers.
Due to the growing demand from the health and nutrition sector, FutureYou Cambridge has
made its products available to small businesses and sole traders who recommend supplements to
their customers. This gives these businesses an edge over retailers where the brand is not currently
available.
Joining the programme will entitle nutritionists or clinics a substantial discount on the company’s
wide range of products via its website, when they purchase products for direct client sales. They will
also earn commission on all purchases made by clients they refer using their unique practitioner
promotional code.
It will also include access to the scientific research supporting the company’s unique products and
explaining how their patented formulations provide the optimal absorption of key ingredients. Members
will also be able to contact the company’s award-winning customer service team seven days a week,
who can guide practitioners to the relevant product ranges for their clientele.
For example, the science-backed coca flavanol Blood Flow+, Quercetin Phospholipid Complex
Quercetin+, as well as the patented natural whole yeast fermentate in Daily Shield+ are just some of
the products highly relevant for this sector.

From the journals...
HEALTHIER MICROBIOME IN HEALTHY MALES AFTER NINE
WEEKS OF HIGH-INTENSITY INDOOR CYCLING
Introduction: Limited research has shown that exercise is associated with increased microbial
diversity. The purpose of this study was to evaluate the effects of high-intensity indoor cycling on the
gut microbiota composition of healthy male college students.
Methods: Eighteen healthy male college students participated in this longitudinal study. Gut
microbiota samples were analysed by 16S rRNA before and after nine weeks of high-intensity interval
cycling. Body composition and maximal oxygen consumption (VO2max) were also assessed before
and after this training period.
Results: The nine weeks of high-intensity exercise induced changes in the relative abundance
and community structure of the gut microbiota. However, no significant effects in α-diversity and
microbial community richness were observed. Twenty correlations were found between the changes in relative abundance and environmental
factors, including physical attributes, dietary features and performance indexes.
Conclusions: Nine weeks of high-intensity cycling induced changes in the gut microbiota composition of healthy male college students, including
some bacterial taxa that shifted the gut microbiome towards a healthier state.
Zeppa SD et al (2022). Nine weeks of high-intensity indoor cycling training induced changes in the microbiota composition in non-athlete healthy
male college students. J Int Soc Sports Nutr. 18:74.

NINE WEEKS OF CITRULLINE AND NITRATE-RICH BEETROOT
EXTRACT SUPPLEMENTATION MODULATE HORMONES TO
SUPPORT RECOVERY IN MALE TRIATHLETES
Introduction: Both citrulline and beetroot are well-researched ergogenic aids because they
promote nitric oxide production. This study aimed to investigate the combined effect of both
supplements taken for nine weeks on recovery, including on exercise-induced muscle damage (EIMD)
markers, anabolic and catabolic hormones, and the distance covered in the Cooper test.
Methods: In a randomised, double-blind, crossover design, 32 male triathletes were assigned to a
placebo, citrulline (CIT; 3g/day), beetroot extract (BR; 2.1 g/day), or a combined intake of citrulline and
beetroot (CIT-BR; 3g/day CIT plus 2.1 g/day BR). Blood sampling and the Cooper test were performed
at baseline and after nine weeks.
Results: No significant effects were observed for EIMD markers. CIT-BR showed a significantly greater change in the distance covered in the
Cooper test compared to the placebo and CIT. CIT-BR also showed a significantly greater cortisol percentage change and testosterone-to-cortisol
ratio change compared to the placebo.
Conclusions: The combined citrulline and beetroot extract supplementation for nine weeks did not result in a beneficial effect for exerciseinduced muscle damage. However, it did improve recovery in male triathletes by mitigating an increase in cortisol and increasing both the
testosterone-to-cortisol ratio and the distance covered in the Cooper test.
Burgos J et al (2022). Long-term combined effects of citrulline and nitrate-rich beetroot extract supplementation on recovery status in trained male
triathletes: a randomized, double-blind, placebo-controlled trial. Biology (Basel). 11(1):75.
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[Functional sports nutrition

The
gut-muscle
axis and
hypertrophy
Scientists have been busy mapping our gut axes
around the body, and luckily for us in the athletic
arena, there is now an established gut-muscle
axis. Nutritionist and psychologist Lisa Hannaby
explores this fascinating new field.

I

f you have done any significant
research into your own health
over the last decade, you’ll have
heard of the gut and its many axes.
Metaphorically, we can think of the

gut like a roundabout (a circular junction
where many roads converge): the gut has
many converging axes, and they all consist
of a bidirectional communication between
systems.

What is the
gut-muscle axis?

The gut-muscle axis is the
bidirectional relationship
between the microbiota found
in the gut and muscle function
and mass in the body.

can positively or negatively influence health, and
therefore disease.

The development of the gut
microbiota
The composition of our gut can be modified,
but there are suggestions that early life
experience plays a larger role in our microbiota
development than we once thought.
It seems that bacterial colonisation begins

The intestinal microbiota

when we are in the lower uterus as a foetus. The

gut influences immune function via the

Microbes have been around for billions of years,

infant microbiota is then established directly

gut-immune axis. We also understand that

whereas humans, it is believed, have been on

after birth. One of the key contributors is

there is communication between the gut

this planet for less than a million years. Microbes

lactation (i.e. whether we were breastfed or not),

and the brain, with 80-90 per cent of this

can multiply in minutes and survive and thrive

and the other contributor is weaning (when we

communication being afferent, meaning much

in every habitat on earth: technically, they’ve

were introduced to solid foods).

of the information is sent upwards from the

killed more people than all wars combined. But,

gut, as opposed to the top-down approach we

without them, we couldn’t survive.

To date, we have established that the

assumed. Not only that, but we also see the

We find these microbes in every habitat in

It is thought that our microbiome develops
throughout our first three years of life and
then dominant bacteria become stable.

increasing role of the gut in skin health: for

our body, especially our gut. The intestinal

The general school of thought posits that

example, the community of microbes in the

microbiota encompasses 10 times more

a diverse microbiota is beneficial, and that

gut are thought to be a key modulator of acne.

microbial cells than human, meaning we are

poor colonisation is disadvantageous. Early

more microbe than human!

development of the microbiota can be

But these aren’t the only axes; we are

The composition of the gut varies from

influenced by a range of factors. For example,

considerations, and the one we are particularly

person to person, but we have established

whether we were born via caesarean section

interested here is the gut-muscle axis. Unlike

major gastrointestinal phyla (classification)

or vaginal delivery, whether we were given

Vegas, what goes on in the gut doesn’t stay

groups, including: Firmicutes, Bacteroidetes,

antibiotics (or if our mother was during

in the gut, and we want to know how these

Proteobacteria, and Actinobacteria. To date,
there is no recognised ‘perfect’ gut microbiota
composition, but we are learning day by day
that certain microbial abundance or removal

breast feeding), along with when milk-feeding

aware of gut-thyroid connections, gut-kidney

goings on can influence muscle function, but
particularly we want to know the link between
the gut and hypertrophy.
8
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was stopped. For example, those born via
caesarean section may be deemed at higher
risk for immune disorders like allergic rhinitis;

I WWW.FSNMAG.COM

26/04/2022 10:11

Functional sports nutrition
inflammation. These metabolites also influence

matched mice, who have been conventionally

the gut-brain axis, affecting behaviour, mood,

raised, to see if any changes occur.

and emotion.
A protein that escapes host enzymatic
digestion in the small intestine can be fermented
by bacteria too, and just like fibre fermentation,

fatty acids (BCFAs), ammonia, amines, hydrogen,

Multiple studies have highlighted a role for the

sulphides, phenols, and indoles. The production

gut microbiota in sarcopenia (6). Sarcopenia

of BCFAs increases within 24 hours on a high

is generally recognised as a geriatric condition

protein diet, demonstrating how rapidly dietary

because it’s associated with age-related decline

protein can alter the metabolite pool.

in muscle mass and function. It is largely
underpinned by a state of negative protein

accompanying compounds is considered

balance, whereby rates of protein breakdown

a concern to health, both physical and

exceed rates of protein synthesis. It is thought

behavioural. For example, there is data

that this largely occurs in the older population

suggesting that the increased presence of these

due to a diminished availability of amino acids.

compounds is associated with greater levels of
anxiety-like behaviour (4).
However, the production of the short chain

Ageing is strongly associated with a decline
in gut microbiota diversity (7); study after study
have established differences between old and

fatty acids from fibre is thought to inhibit

young adults. So, could this decline in microbiota

protein fermentation somewhat, so perhaps

diversity affect the availability of amino acids for

the problem is not so much high protein levels,

muscle protein synthesis? It seems it can.

but rather low fibre intake? Time and time again

colonisation with bacteria is necessary for

other side of the scale, and that is muscle loss.

The gut-muscle axis and
sarcopenia

Unfortunately, the production of these

asthma, and coeliac disease (1). This is because

Before we look at the impact of the gut-muscle
axis on hypertrophy, it is pertinent to explore the

these are also accompanied by branched-chain

protein fermentation produces metabolites. But

[

Studies in germ-free and conventionalised mice

we are reminded that for the average person

reveal that gut bacteria alter the distribution of

eating a Western diet, fibre intake is lower than it

free amino acids in the gastrointestinal tract (8).

should be. The take home message here should

It appears that there are certain bacteria that are

be to serve protein-rich food with a fibre-rich

important for protein digestion and subsequent

food (especially including vegetables). This is

amino acid absorption. If these bacteria are not

particularly important for strength athletes who

present, protein digestion and assimilation is

are known to prioritise protein intake over other

compromised.

nutritional considerations.
As we’ve mentioned two of the

We now have a context where we understand
that germ-free mice exhibit great declines in

normal immune system development, and as

macronutrients, it’s pertinent to also mention

skeletal muscle mass, quality and neuromuscular

babies are pushed through the birthing canal,

the third. When we explore the influence that

function, when compared to conventionally

they are exposed to their mother’s bacterial

fat has on the microbiota, researchers have

raised mice (9). In addition, for antibiotic-treated

community.

suggested that a high intake of saturated fatty

mice, where the microbiota is significantly

As we grow, our childhood microbiota is

acids (SFA) may negatively affect microbiota

reduced, they too appear to suffer from muscle

largely influenced by where we live and the

richness and diversity, and that diets high in

atrophy. Antibiotic-treated mice also express

food we eat. There are noted differences in gut

monounsaturated fatty acids (MUFA) may

lower competence in muscle loading, suggesting

composition between urban and rural locations;

decrease total bacterial numbers. Dietary

that their musculoskeletal function is impaired.

those who live in rural locations have been

polyunsaturated fatty acids (PUFA), on the other

shown to posses a more diverse microbiota than

hand, have no effect on richness and diversity

free mice, there is a noted reduced transcription

those in urban locations (2).

(5). This is an important note to make; if you can’t

of genes associated with skeletal muscle growth

make any improvements, at least do no harm.

too (9).

These observations remain consistent as we

What’s particularly interesting is that in germ-

enter adulthood, with nutrition being one of

Other factors affecting microbiome composition

the largest factors in microbiome composition.

include environmental exposure to toxins,

establish whether the intestinal microbiota could

High sugar diets are regularly associated with

medications, sleep, and stress. We also can’t

influence growth, development, and function of

decreased microbial diversity in the gut, and

escape genetic susceptibilities or tendencies.

skeletal muscle. Germ-free piglets, compared

researchers have utilised these particular

It’s really important to consider the factors that

to conventionally raised piglets, were found to

diets to specifically disrupt the microbiome for

influence the composition of the gut microbiota

have a 40 per cent reduction in body weight and

study purposes. There is increasing evidence

if we are to explore its links to other systems in

lean mass. Gut microbiota introduced to these

suggesting that long-term dietary patterns, with

the body; in this case the gut-muscle axis.

piglets, via faecal transplantation, colonised the

increased consumption of protein or decreased

Moving onto piglets, researchers wanted to

gut and also partially restored muscle growth and

consumption of fibre, can shift the composition

The gut-muscle axis

of the microbiota, changing which taxa and

The study of any gut axis usually involves the

established that the proportion of slow-twitch

fermentation pathways are most abundant (3).

research of germ-free mice, and then, rightly or

muscle fibres was lower in the germ-free piglets

wrongly, we apply these theories to humans.

than conventionally raised piglets. This was

Fibre is undigestible carbohydrate and it is
what the microbes in the gut feed on. During this

In these studies, mice are raised in sterile

development. In this particular study, they also

thought to be due to the reduced short-chain-

process, metabolites like short chain fatty acids

environments, so they have no bacterial

fatty acid content in circulation and impaired

are produced, which play a number of roles in

colonisation – they are like a blank bacterial

mitochondrial function in the muscle (10).

the body – they provide energy for intestinal

sheet. Generally, scientists then reintroduce

cells, support immune function, and modulate

bacteria through faecal samples from age-

Scientists are now translating this data to

WWW.FSNMAG.COM
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“bodybuilders had
the lowest levels of
beneficial bacteria,
even when compared
to the controls: they
concluded that this
was largely due to low
intake of dietary fibre”
in microbiota colonisation in
➤ reduction
sarcopenic patients compared to non-sarcopenic
individuals (11).

So whilst probiotics are the first thing that may
come to mind when we consider modulating any of
the gut axes, fibre may in fact be a more appropriate

So, if the microbiota can seemingly influence
muscle loss, can it affect muscle hypertrophy too?

Gut-muscle axis and hypertrophy

strategy, especially when we understand that many
athletes’ diets fall short in this nutrient. In a 2018
study on marathon runners, adequate fibre intake
was only found in 44 per cent of participants (16).

When looking at studies of fish, probiotic

The recommended daily intake is at least 20 to 35

supplementation has resulted in muscle

grams/day, and most athletes ingested an average

hypertrophy (12). It is thought that this could be

of 10 to 15 grams. Time and time again, increased

due to the increased amino acid absorption that

fibre consumption has resulted in compositional

the probiotic resulted in; many studies highlight

shifts in the microbiota, and in many cases, this

probiotic supplementation as a strategy to improve

has occurred in just two weeks. Be mindful not to

protein digestion, particularly for plant proteins.

increase too much too soon; athletes should slowly

Additionally, as we noted earlier, amino acid

increase fibrous foods in their diets.

availability is crucial in muscle protein synthesis.
Does this mean that probiotics are the key to

The gut-muscle axis in summary
All things considered, the gut does seem to

hypertrophy?
Probiotics are microorganisms introduced into

demonstrate a strong relationship with our muscles.
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the body for their beneficial qualities; they are

It appears that there is a correlation between

thought to modulate the gut microbiota, but do

microbial diversity in the gut and muscle mass,

athlete’s microbiotas need modulating? Current

strength, and function. We could focus on the

research reports a higher abundance of health-

studies that implicate probiotic supplementation in

promoting bacterial species and increased microbial

muscular hypertrophy, but it may be more pertinent

diversity in athletes (13). So as an athlete, we are

to consider the gut as an ecosystem. We need to

is a nutritionist, psychologist

potentially starting with one foot forward.

consider how our gut microbiota has developed

and CrossFit trainer. As a

and what may be influencing its composition now.

psychology graduate, Lisa

However, diversity depends largely on the type
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entered practice working with

of athlete you are. In 2019, researchers compared

Are we exposed to anything that may reduce its

sedentary men, bodybuilders and distance runners,

abundance, such as; highly processed foods, poor

and found differences between athlete type. They

sleeping patterns, chronic stress, or environmental

practice, Lisa was amazed at how nutritional

found that bodybuilders had the lowest levels of

toxins? Are there lifestyle modifications we can

status was seemingly ignored throughout

beneficial bacteria, even when compared to the

make to increase its diversity and richness, such

controls: they concluded that this was largely due

as; increasing fibre intake, improving sleep/

to low intake of dietary fibre (14). This observation

wake cycles, and ensuring we stay hydrated? As

is particularly relevant when we are exploring

athletes, we might be lucky enough to start with

the gut-muscle axis. Adults with a higher dietary

one foot forward since we know that voluntary

fibre density often display increased whole body

exercise promotes a diverse microbiota, but as

lean mass when compared to those with a low

you can see, there are several factors that can

fibre intake. In studies of fibre supplementation,

have both transient and cumulative impacts on the

increased handgrip strength has been noted.

composition of the gut, often reducing diversity.

Furthermore, in a study exploring skeletal muscle

Ultimately, our guts need to be deeply nourished,

mass, higher fibre intake was associated with

especially if you want to reap those muscle rewards

increased mass and strength (15).

(and more). fsn
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[Performance nutrition

Hypertrophy,
health,
longevity,
and a
dilemma
Much has been written about nutritional
and training strategies that optimise
hypertrophy. However, if we include a
desire to age gracefully, there is another
consideration that needs to be
made: functional strength coach
Paul Ehren explains.

A

ccording to Brad Schoenfeld,

the training element, and trophia (meaning

have particular relevance to different sporting

arguably the worlds’ foremost

‘nourishment’), which relates to the nutritional

modalities, where the requirements of the activity

researcher into hypertrophy

aspects.

are so varied. The powerlifter, triple jumper,

and resistance training,

martial artist, gymnast, bodybuilder, and track

the size of muscle tissue. During the hypertrophy

Types of hypertrophy and
strength

process contractile elements enlarge and the

When we initially think of hypertrophy and

without exception they all would have utilised

extracellular matrix expands to support growth.

hypertrophy training, we may associate these

strength/hypertrophy protocols within their

Growth occurs by adding sarcomeres, increasing

terms with strength and physique athletes.

training blocks.

non-contractile elements and sarcoplasmic fluid,

However, there are currently very few athletes

and bolstering satellite cell activity.”

of any discipline who do not incorporate

that the training undertaken by the athlete

hypertrophy or strength training into their

meets the requirements of their sport. It would,

regular off-season programmes.

for example, be completely counterproductive

hypertrophy is: “An increase in

This one paragraph covers an enormous
amount of ground and leads us into an indepth discussion, not only of the anatomy and

This observation may, in turn, lead us

cyclist are all different in their appearance, and the
demands of their sports are very diverse. However,

It then becomes the job of the coach to ensure

to achieve strength gains in a gymnast, but

biochemistry involved, but also the drivers of

into a discussion of functional (myofibrillar)

accompany that with an increase in muscle bulk,

any hypertrophy response and the resistance

hypertrophy, non-functional (sarcoplasmic)

thereby destroying his/her power-to-weight ratio

training fundamentals that are seen to trigger

hypertrophy, and some of the different

and/or making them less able to perform explosive

it. Bear in mind too that the word hypertrophy

definitions of strength, including; maximal,

movements. Conversely, the additional size

breaks down into two distinct elements: hyper

relative, functional, speed strength, strength

combined with bolstered strength may be exactly

(meaning ‘beyond or exceeding’), which is

endurance etc. Each of these forms of training

what the front row rugby forward or the American
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to an improvement in strength before a change

resistance training, and the subsequent

in muscle size is noted. Please retain this concept

adaptations, that arguably are far more

of neural adaptation in mind when we start to

important, and may add significantly to the long

consider other aspects, such as general health

term quality of our lives and that of our clients.

and ageing.

Drivers of hypertrophy

Resistance training is finally being seen as
far more than simply a way of producing bigger
and/or stronger muscles. Skeletal muscle

The three main training-induced drivers of the

contraction, and the methods of achieving this,

hypertrophy response are: mechanical tension

are demonstrating a positive interaction with

(2), metabolic stress (3), and muscle damage (4).

just about every bodily system to the benefit

I use the word “driver” to mean an event which

of our physical and mental health. Ruegsegger

triggers a cellular response, leading to increased

and Booth stated: “It is clear that physical

skeletal muscle synthesis.

training is complex biology, invoking polygenic

Looking at each of these in turn:

interactions within cells, tissues/organs and

MECHANICAL TENSION would involve putting

systems, with remarkable cross talk occurring

a muscle under load, thereby triggering a process

(5).” This statement fits perfectly within the

known as mechanotransduction, in which the

integrative approach that many of us are now

loading process is translated to molecular events,

applying to both our sporting and non-sporting

which mediate intercellular anabolic and catabolic

clients.

pathways.
METABOLIC STRESS can be defined as the

Considerable research now exists to show
the dangers of a sedentary lifestyle and how

accumulation of muscle metabolites that result

general exercise/activity can help alleviate these

from resistance training, including lactate,

problems. For example:

inorganic phosphate and hydrogen ions, which,

n “Sedentarism and physical inactivity are

as well as contributing to fatigue, also mediate the

highly prevalent globally and are associated

pathways mentioned above. You will recognise

with a wide range of chronic disease and

this as the ‘muscle burn’ you feel after completing
a high number of repetitions of an exercise.
MUSCLE DAMAGE describes the physical
disruption to the contractile elements of skeletal
muscle tissue (4), leading to that unpleasant
phenomenon known as DOMS – delayed onset
muscle soreness. The repair of this damage, and
the satellite cell activation it promotes, is seen

premature death (6).”
n “Adequate muscle mass and strength are
not only important for sport performance,
but these attributes are also associated with
good health and longevity (7).”
n “Current theories and research (on ageing)
is wide ranging, but exercise remains a
constant (8).”

to contribute to the growth of the muscle(s)

n “Exercise is the one true poly pill (9).”

concerned.

n “All aspects of training are key to health

The exact contribution that each of these

and ageing (9).”

drivers plays to the process of hypertrophy

If we can therefore take it as read that

is much debated, and to my mind everyone

exercise is fundamental to our long-term

probably has their own ‘sweet spot’, where each

health and successful ageing, can we then

element contributes to their maximum potential.

apply the factors I have already discussed

Aiming for this sweet spot involves the athlete

to both older athletes and the non-athletic

and coach in the manipulation of the training

population? The answer I believe is a

variables, which would make up a strength/

resounding “yes”; it is simply a matter of

hypertrophy-based programme:

redefining the loads and intensity levels to a

n Training frequency

point that are safe and relevant to the client

range of both acute and chronic adaptations to

n Training volume

in question. In doing this we also need to

strength and hypertrophy training in addition

n Training load

consider other areas, in addition to resistance

to muscle size/strength, some of which we will

n Exercise selection

training, which I tend to group as ‘functional

touch upon later. However, let’s pause for a

n Exercise order

athletic training’, taking account of such things

minute to consider just one - neural adaptation.

n Type of muscle action

as movement in various planes, flexibility,

The neural learning process will almost certainly

n Time under tension

cardiovascular fitness, reaction time, hand-eye

precede any muscular growth by some weeks,

n Intensity

co-ordination, posture etc.

if not months (1) and involves, inter alia,

n Range of motion

muscle activation, motor unit synchronisation,

n Rest interval length

football defensive lineman is looking for.
In reality, for each athlete there will be a huge

antagonist co-activation, and doublets. It is

If you remember the point I made earlier
about neural adaptations, hopefully you can

The choices made would have a fundamental

see that muscular coordination, stability, and

easiest to think of these adaptations as ‘motor

effect on the results expected for the athlete, and

increased reaction time become increasingly

learning’. If we take a complex skill, such as a golf

would therefore vary depending upon the needs

important to our overall health as we age, with

swing or a tennis stroke, the initial performance

of a particular sport.

falls being among the biggest contributors to

of the movement will probably be somewhat

mortality/morbidity in the elderly. When dealing

jerky and uncoordinated, improving with the

Hypertrophy and health

correct practice and coaching. The same is true

Leaving the whole question of elite sporting

for many years, possibly a lifetime, we need

for strength-based moves, such the bench press

performance to one side for the moment, let us

to be aware that the phrase ‘activity’ should

or a squat. Neural adaptation to these will lead

consider some other aspects of hypertrophy/

potentially be substituted for ‘exercise’, which

with individuals who have been non-athletic
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involve many non-gym/track/pool-based
➤ can
methods of movement.

Downsides to hypertrophy?
It is at this point that we need to pause for a
second and consider if there are any downsides
to what we are suggesting? Strangely, if we deep
dive into the hypertrophy literature, there is a
potential dilemma which presents itself.
Looking into the biochemistry of hypertrophy, the
principal master network, accepted by researchers
in the field, is thought to be the Phosphatidylinositol
3 Kinase (PI3K/AKT) mTOR pathway (10). Interesting,
intermittent fasting research recognises that
protein restriction, which leads to the lowering of
intracellular amino acid levels, reduces mammalian
target of rapamycin (mTOR) activity, and stimulates
autophagy (a favourable process for ageing and

“So, on one hand
the stimulation of
mTOR is seen to be
fundamental in
the hypertrophy
process, whilst
on the other hand,
it has been linked to
chronic disease and
accelerated ageing.”

cancer avoidance) (11). Other research papers
concur with this connection between lowered
mTOR activities and health ageing (12-15). So, on

clients with regards to various aspects of their

one hand the stimulation of mTOR is seen to be

lives. However, the further we dig into scientific

fundamental in the hypertrophy process, whilst

detail, the more that potential issues seem to

pathways is certainly a point of academic

on the other hand, it has been linked to chronic

arise. The JAMA paper I quoted earlier (11) spoke

interest, and worthy of further research, but to

disease and accelerated ageing.

of protein restriction running alongside various

my mind it is the control of outside influences,

forms of intermittent fasting. BUT (isn’t there

including stress, poor lifestyle choices, health

perspective, the descriptors ‘protein restriction’

always a but…), it appears well established,

issues and medication, pollution and other

and ‘caloric restriction’ (also well discussed in the

in literature, that our protein requirements

toxins, continued extremes of exercise, or radical

fasting literature) are nebulous terms that can be

increase as we age, and in particular, our

nutrition protocols, etc. that require most of our

extremely misleading when considering actual

leucine threshold goes up. The general anabolic

attention. fsn

food consumption. For instance; is the restriction

response to resistance training also blunts as we

of free range, grass fed, organic meat the same

‘put more miles on the clock’, so would that call

as restricting a similar number of kilocalories and

for more training, or for smarter training?

If we delve into this quandary from a nutritional

grams of protein in a processed, manufactured

Pausing for breath again here, and analysing

product? I think not, but the research to-date

our use of language, we do need to be careful

unfortunately does not differentiate food quality,

that phrases used often enough can tend to

only quantities.

become taken as truth; according to French

Having identified a potential problematic duality

mathematician and philosopher Henri Poincare,

of purpose for these particular pathways, we also

a pile of facts is no more good science than a pile

need to ask ourselves if this potential conflict exists

of bricks is a house. Protein requirements may

for both sportsmen and non-athletes?

well increase with age, but does this simply mean

Research that directly compares and contrasts

that we need to increase our consumption?

these two distinct mTOR roles seems very thin on

What if I said that the instances of

the ground, so by extrapolating from the papers

hypochlorhydria (low stomach acid) and

I have seen, and from my own sporting/coaching

pancreatic enzyme insufficiency increase

experience, I would like to suggest the following:

substantially with age? This would tend to

The health benefits of exercise, including

indicate that we should not simply add more

resistance training, is one of the few things that

protein-rich foods to the diet. Similarly, should

has universal acceptance across science and

we not be looking at the absorption and

medicine, and together with the appropriate

utilisation of the protein/amino acids after the

nutrition, is considered fundamental in helping us

digestion process, and the various cofactors

achieve our sporting goals, as well as continued

which aid these processes?

good health and longevity.
We can then argue about the level of training

Conclusions

health and fitness routine.
The issues highlighted with mTOR and other
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undertaken: the famous J-shaped curve indicates

Having been a competitive athlete and a coach

that no exercise is extremely unwise, a moderate

for some 25 years, and now in my seventh

amount will help solve the majority of problems

decade, I think I can provide some perspective

own health, exercise and nutrition

brought about by a sedentary existence,

between published research and that of personal

consultancy, with clients ranging

but excessive exercise may well be counter-

experience.

productive, particularly if placed on top of a
chronic stress-filled lifestyle.

Protein requirements as we age

I am firmly in favour of leading a balanced
and healthy life. Hypertrophy, and the resistance
training which enables it, is seen as a vital part
of most, if not all, athletes’ training regimes. In

Overall we are looking to achieve the moderated

the non-athletic world, I would suggest that this

approach, which we should be preaching to our

modality of exercise should be part of everyone’s
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How to get
meat eaters to
eat more plants
We’re in an era where athletes seem to yin yang from one extreme diet to another, looking for a magic
edge. In this nourishing article, Rachel Jesson argues for inclusion of more plants in our diets, but
within an overall state of balanced nutrition.

W

e are living in a world where

modified corn and other derivatives, often with

choices; it just requires dedication and some work

we’re causing great damage

limited opportunities, if any, to experience natural

on your part.

to the earth with commercial

sunlight. The end goal of farming is generally about

animal farming practices.

profits, not human health. By eating this meat, we

seek out the organic or biodynamic farms in your

A simple online search

Firstly, when it comes to animal consumption,

eat everything the animal ate or was injected with.

surrounding area. A farm visit is often a wonderful

will present to you a plethora of information on

We also assimilate their sad or aggressive nature

experience. These farmers welcome you in with

this topic; I will spare you the details, apart from

as well.

open arms, proud of their practices. You will ideally

noting that the world’s consumption of meat, by

Those of you who have taken time to research

want a variety of meat, which may mean a visit to

volume, is staggering. But the number of people

this topic may have decided to abort all meat

who actually know where their meat comes from

and dairy consumption completely. However,

is close to zero. Why is it that people don’t make

becoming a vegan is extreme and is not the

products every week. You can then increase the

an effort when it comes to food? We do all the

solution to this problem. It’s an incredibly

number of these meals as you become more

necessary research when we buy new trainers,

restrictive way of eating, and unless you have done

experienced in creating them. And you could even

sports equipment, a car, a computer, or a house,

some sort of formal education on the topic of

progress to a full day of no meat products if you like.

but we do little to no research when it comes to

how to prepare foods creatively, and have quite a

foods that may or may not nourish us. Why do we

unique constitution and a very peaceful life, then I

care so little when it’s the right foods that will take

would strongly advise against it. We’ve seen in our

Creating delicious meals from
plant-based proteins

us into an active old age, not the new car!

practice how some vegan athletes have suffered

The advice I give to creating meals from plant

a number of personal ailments by following this

proteins is to make them delicious and satisfying.

farmers are injecting various growth promotors

dietary approach. What’s more, ironically, many of

If this doesn’t happen, it will be noticeable to the

and hormones to speed up the life cycle of the

the processed vegan products available to us at

people eating the meal and they will then look for

animal. Additionally, antibiotics are used to keep

the supermarkets are sourced via environmentally

additional foods to fill themselves up, or satisfy

the animals free of infections during their often

damaging farming practices.

their hunger. If the plate is full of colour, and

In many countries, commercial animal

cramped living conditions. Many are fed genetically
16
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The good news is that there are alternative food

more than one farm.
Secondly, commit to a single meal of no animal

contains various plants that have been cooked
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“A farm visit is often a wonderful experience.
These farmers welcome you in with open
arms, proud of their practices.”
what else would be served up with the tofu. So

to get more people eating more vegetables. Even

a cream-coloured slab of tofu on light brown

muffins and desserts can include vegetables as

rice wouldn’t do much to action my salivary

either the cooking liquid or binder. I love adding

glands. However, a vibrant yellow slab would,

parsnips to my muffins and courgette to my

especially if the dish was served with some dark

chocolate cake – the kids have no idea!

red beetroot, gloriously green broccoli, and a
handsome dollop of kimchi to top it off.
However, before we get to the design of a

Vegetables can be added to smoothies, even if
you start with, for example, just a small handful
of baby spinach. And juicing gives you an

full meal, I haven’t finished with the tofu yet.

opportunity to process some of the vegetables

Depending on what I steeped it with, I now have

the family don’t like eating by masking their

a slab of tofu that is either pungent or sour as

flavour with fruits.

with good technique to make them delicious,

my first stage of cooking. I would then take it

digestible and satiating, the prospect of such a

through a second stage to infuse further flavour

proportion of vegetables to beans, and if you’re

dish being eaten with gusto will be high. If you

and I could even chose a cooking method to

making a bean soup, you can add lots more

are new to producing plant-based meals, at no

adjust the texture. So I may roast it with another

vegetables. By making a delicious bean soup

time announce that you’re cooking a vegetarian

one or two dominant spices that will impart

with a good spice combination, blending the

meal. For some people, the word ‘vegetarian’

more flavour to the tofu: paprika, garlic and chilli

vegetables to create the substance, and then

could come with a stigma. Think back to when you

are great choices. I would work this tofu until I’m

adding the beans back into the soup, most

normally serve meals; do you announce them, or

completely satisfied with the taste, colour and

people will simply comment on a delicious soup.

simply just serve them? The tastiness of the meal

texture. Only then will I move on to the different

should speak for itself!

components of the dish design.

The main problem I see with most plant

By including all five tastes in a dish (sweet,

Bean dishes should ideally have an equal

Vegetable dips with crunchy homemade
vegetable-seed crackers are also delicious treats.
A popular dip is hummus, which can be found in

proteins is that they are served, even in

sour, salty, bitter, and umami), it will also help the

an array of colours and flavours because of the

restaurants, with minimal flavour. For example;

individual’s overall level of satisfaction. We may

addition of vegetables. Sneaking vegetables into

a slab of sprouted tofu is tasteless if you simply

find that if we omit a particular taste, that person

a homemade sauce is also another creative use

pan fry it. Even if you use a few spices, it’s mostly

will head into the fridge or cupboards afterwards

of plants.

bland tasting. The texture is generally soft and

to search for the taste that was omitted from

mushy as well.

the meal. And this is one of the main reasons we

creative and inventive with vegetables. Overall,

crave desserts after dinner – because we forgot to

look to source all of your produce ethically and

include a sweet taste in our main dish.

healthily. By doing so, you may be paying slightly

What would I do with this boring slab of tofu?
I would chose to firstly steep it in a strong spiceinfused liquid to bring in some good background

There are lots of opportunities to become

more for your meats, and that may actually be a

big flavours because they represent a blank

How to include more vegetables
in your diet

canvas. So spices like ginger or kaffir leaves

Another aspect to consider in our plant-based

the extra helping of veggies will fill you up, keep

would be my first choice. If I felt like colouring the

thinking is to fill up on more vegetables. There

you healthy, aid in detoxification, support your

tofu, I would do it at this stage by adding natural

can either be more of them on the plate, or

antioxidant activity, and allow you to age with

ingredients like beetroot or spinach powder or

they can be hidden in various compilations.

vigour and grace.

turmeric – just enough to dye it and not enough

For example, the addition of grated carrot and

to taste these ingredients. These decisions would

courgette to a mince dish is mostly unnoticeable.

plant-based recipes which contain a large

be made ahead of cooking, while thinking about

Curries and casserole dishes are a flavourful way

proportion of vegetables! (See recipes overleaf).

flavour. Tofu, like most plant protein, can handle

good way to eat less of them… It doesn’t mean
that you need to go hungry; it simply means that

I will now introduce you to two of my creative
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[Sports cookery
Bean tacos

(Serves 3-4)

Ingredients:

• 2 tins of black beans, ideally organic
• 3-4 Tbsp coconut oil
• ½ punnet of mushrooms – sliced
• 2-3 medium onions – slivered/diced
• 6 carrots – diced
• 3 parsnips or equivalent swede or
kohlrabi – diced
• 1 small courgette – diced (optional)
• 3 cm knob of fresh diced ginger
• 1-2 fresh diced chillies – with or without the seeds
• 2-3 heaped Tbsp tomato paste
• 1/8 Cup water
•S
 ea salt – more than a pinch; you want to salt so all
the flavours come together
•9
 -12 tacos (or a fresh pot of brown rice or quinoa as
an alternative ‘base’)
• Thick plain organic yoghurt – optional
Method:

1. On medium heat, add the oil and sliced mushrooms.
Then add diced/slivered onions, followed by the
carrots, parsnips, and any other root vegetables you
would like. If you’re using courgette, add it now. The
more variety the better. Add the ginger and chilli
and or any other spice that you crave. When all the
vegetables develop a golden edge, and the aroma
fills your kitchen, add the tomato paste. Then add
the rinsed beans and mix well. Add a small amount
of water to pick up the caramelisation at the bottom

of the pan. Add salt to taste (½ tsp or more). Stir and
add a lid to the pot, finishing off the cooking of the
vegetables and allowing the flavours to infuse into the
beans for at least 10 minutes.
2. While you wait for the flavours to infuse, make a small
fresh side salad. I usually add this on top of the already
constructed taco, and it’s just delicious. An example
would be a combination of the following or similar
ingredients you have in your fridge: shredded baby
spinach, coriander, flat leaf parsley, diced tomatoes,

diced cucumber, celery, fennel, spring onion, pineapple,
apple, pear, pomegranate arils. Mix these ingredients
together and serve them on top of the beans.
3. I like to add a nice dollop of homemade yoghurt
on the top of everything. If you want to keep this
meal vegan, you can omit the yoghurt – it will still be
scrumptious either way.
4. If you think you may still be hungry after three
tacos, try serving them with some stir fry assorted
vegetables.

Parsnip and passion fruit
muffins
(Makes 12 muffins)

Ingredients:

• 180g grated parsnip
• 4 passion fruits
• 2 large organic eggs
• 60g unrefined sugar (e.g. coconut sugar)
• 80g melted coconut oil
• 50g almond flour
• 50g brown rice flour
• 1 tsp psyllium husk
• 1 heaped tsp baking powder
• Pinch of sea salt

ABOUT THE AUTHOR
RACHEL JESSON B.Phys.Ed M.Phil
is a teacher at the Centre for Integrative
Sports Nutrition (CISN) and the School

Method:

1. Grate the parsnip and pour the passion fruit pulp over the top
and mix well.
2. Whisk the eggs and sugar on high for about 5 minutes using
an electric hand beater, until pale in colour.
3. Slowly drizzle the oil in while continually whisking on high.
4. Fold in the parsnip until well combined.
5. Then add the flours, psyllium husk, baking powder and salt.
6. Preheat your fan oven to 150ºC.
7. Lightly grease your muffin tray with melted coconut oil.
8. Add scoop fulls of batter into each mould just over three quarters full. This should fill 12 moulds.
9. Bake until golden, around 25 minutes. Insert a skewer, which should come out clean.
10. Allow to cool completely and then store in an airtight container. They will last three days.

of Natural Cookery, and is the first
natural chef to extend these cooking
methods out into the demanding field of
athletic performance; hence being the
host of the CISN natural sports cookery course. Rachel
insists that for health we need to keep things simple; she
takes inspiration from previous generations with regard
to the preparation of wholesome food. Rachel is also the
co-author of Wholesome Nutrition (with Ian Craig), and
therapeutically, within the Nutritional Institute, she
works as a health food coach, helping individuals to put
nutritional interventions into a practical, food-focused
form. www.thenutritionalinstitute.com; Twitter - @
RachelJesson
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[Elite interview: what’s your diet like?

Dimitris Sergakis

[Former Masters Scottish Weightlifting Champion

Dimitris Sergakis, aged 38, is a retired Olympic Weightlifter with a background in sprinting at national level in
Greece, and CrossFit where he competed twice a year at national events. In 2015, he made his debut in Olympic
weightlifting at the Scottish National Championships. Between 2016 and 2018 Dimitris achieved top-three finishes
in Scotland for the senior 77kg category. At the age of 35, he became the 2019 Scottish masters champion
in the 73kg category, setting the Scottish record. In 2020, Dimitris decided to retire from competitive Olympic
Weightlifting after struggling with injuries. Dimitris has a BSc (Hons) in physical education and sports science and
an MSci in rehabilitation science (Physiotherapy). He now runs a private practice in Glasgow as a musculoskeletal
physiotherapist, specialising in shockwave therapy for chronic conditions and men’s health issues.

Q

Hi, Dimitris. Thanks for
chatting to us! How is
life as a retired athlete?
DS: Exercising and training on a daily
basis throughout my youth, and
the preparation before competing
in various events have provided
me with some invaluable tools to
navigate through the everyday
struggles of life. This has created a
sense of discipline and a positive
habit of wanting to move my body
in different ways to maintain a fit
physical body that can hopefully stay
functional for years to come.
But this has also created certain
limiting beliefs, which I’m in the
process of shifting. One example
would be the feeling of guilt that
I sometimes get when not having
the time or energy to exercise.
Another example is struggling
to listen to my body when it tells
me “don’t push it!” or “I feel tired
today”. Failing to listen has led to
several injuries in the past and
unnecessary fatigue.
The past two years have been
a huge transition for me. From
training for two hours, four to six
days a week, to trying to listen
to what my body needs and
exercising in a healthy manner a
few times a week.
As a retired athlete, I feel that I’m
now taking a step back and allowing
myself to explore other parts of life.
I’ve been enjoying other hobbies,
such as playing music, indoor
climbing, walking, and developing
new interests, such as meditation
and artisan coffee making.

Q

What do you do to
maintain your current
fitness nowadays and
what nutritional changes did you
implement after retiring?

20
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DS: I’m now exercising two to

days per week for 14 to 18 hours.

three times a week. I usually do a

My typical day starts with a glass of

one-hour session which includes

water and a freshly ground double

10 minutes of light cardio, two free-

espresso at around 8am. If I’m not

weight exercises such as deadlifts,

fasting on that day, I typically have

squats, clean and jerk, snatch, etc.,

a couple of eggs with or without

body weight exercises, core work

bacon at around 10am. At around

and stretching. I also try to walk a

noon, I enjoy a high-protein, lower-

couple of times a week around the

carb meal, such as steak, chicken,

nearby park for an hour.

lamb or pork with broccoli, salad

The main nutritional change

or a small portion of rice or potato.

that I’ve implemented since

I avoid too many carbs at lunch

is key when supplementing on a

retiring is stopping several

because it makes me lethargic and

regular basis.

sports supplements. During my

interferes with my mental clarity

CrossFit and Olympic Weightlifting

when I work. At around 6pm, I

days, I used to supplement with

enjoy a hearty dinner with a lighter

creatine each day, amino acids

protein source, such as fish, and

and hydrolysed protein before

combine it with some chopped

and after training. Once I stopped

vegetables and more carbs such as

training for performance, I felt that

brown rice, quinoa, etc. Finally, if

I didn’t need them anymore.

I’ve had an active day, my body will

Due to niggles and injuries in the

nudge me for a snack around 8pm.

last few years of my performance

That is when I will normally have

career, I’ve significantly reduced my

mixed nuts or Greek yoghurt with

consumption of processed foods

honey and granola.

and foods that generally tend
to cause inflammation, such as
bread, pasta etc. Finally, when we
do our food shopping, we now try
to stick to organic meat, fruits and
vegetables to make sure that the
quality and amount of nutrients
are as good as possible.

Q

Since we’re a sports
nutrition magazine,
we’re interested about
your day-to-day nutrition. Would
you mind sharing a sample day’s
diet with our readers?
DS: My daily nutrition is fairly
simple and by no means perfect.
I’m still enjoying my guilty
pleasures a few times a month,
but I’m trying to eat fairly healthy
foods. For the past two years,
I have also been practicing
intermittent fasting three to four

Q

Are there any
supplements or sports
nutrition products
that you’ve found particularly
helpful for your health-based
performance as a retired athlete?
DS: Since my main goal is to
maintain a healthy body and
immune system, I’m not consuming
any sport-specific supplements
now. My go-to supplements at
various times of the year are
vitamin D3 and wild cod liver oil.
However, depending on how
I’m feeling, I also use several
other supplements for immune
support, such as zinc, magnesium,
B-complex vitamins and others.
I stay away from generic
multivitamins and make sure that I
find the most bioavailable form for
each micronutrient. I believe quality

Q

Finally, we know that
nutrition plays a big
role in injury risk and
healing. As a musculoskeletal
physiotherapist with an
integrative approach, what are
your go-to nutritional suggestions
when treating athletes?
DS: When it comes to recovering
from a sports injury or healing
chronic inflammation, I believe
nutrition, mental stress and sleep
play a vital role. In my practice, I’m
always interested in my client’s
nutritional habits to determine if
there are any major deficiencies
in macronutrients while they are
trying to recover. When dealing
with chronic conditions that are not
responding to traditional treatment
modalities, there is usually an
underlying cycle of inflammation.
This can be triggered by many
factors, but in my experience, poor
nutritional habits are the usual
cause. In most cases, I would discuss
the importance of temporarily
eliminating highly processed foods
that contain refined sugars, gluten
and dairy with my patients. More
often than not, 7-10 days of this type
of elimination diet can diminish their
symptoms and allows the recovery
process to work. fsn
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[Expert Q&A

Katherine Caris-Harris
In this section of the magazine, we ask an expert a few questions pertinent
to nutrition and exercise practitioners. In this issue, we talk to Katherine
Caris-Harris, degree-qualified nutritional therapist who specialises in gut
dysfunction and functional testing in athletes.
important and what are some of
your favourite tests?

wish to understand some of the

some support. It is particularly
common in runners, possibly

KCH: Functional tests can help

Nutritional Therapists at a deeper

due to the jarring nature of the

personalise plans, take out some

level.

sport, and those where anxiety

guesswork and provide evidence

may be a trait. It’s also common

to the client to motivate change

a host of webinars I’m catching

in those where many underlying

– blood markers and hormone/

up with on my phone or laptop

inflammatory drivers are at play,

cortisol tests are particularly

– we are spoilt for choice with

be it dysbiosis, mould toxicity,

useful here as the client can

some excellent free learning

food intolerances etc. We know

understand them. They can also

opportunities. Most recently, I

stress in its multiple guises can

easily be repeated and allow me

attended the virtual TFIM (The

deplete secretory IgA, which can

to collaborate with doctors, where

Forum for Integrative Medicine)

be a contributing factor along with

appropriate.

Conference on complex chronic

and invariably one that needs

Q

Hi Katherine, thanks
for talking to us!
Can you please
share a bit more about
yourself and your practice
as a nutritional therapist in
the field of sports nutrition
with our readers?

recommendations we give as

Otherwise, there are always

elevated lipopolysaccharides and

My favourite tests are

a damaged gut lining, creating a

functional blood chemistry

many amazing researchers and

‘perfect storm’ for dysfunction.

testing as a mainstay because

practitioners from around the

it’s so ubiquitous, translatable

world. By listening to lots of

and reproducible. Depending

webinars and from those more

on how the client is presenting,

experienced than us, we can gain

I may also use urine-based tests

great insight and clinical pearls. I

such as OAT, Metabolomix or

highly recommend it. fsn

with a growth in my love of sport,

We know a
personalised
approach is key but
what would be your broad
recommendations for an
athlete who is experiencing gut
dysfunction exacerbated by
exercise?

running my first 10k when I was

KCH: This has to be addressed

to gain from running it. Always

38, a marathon, and learning to

very much on an individual basis

ask yourself before you run a

swim for my first sprint triathlon

because there is no one-size-fits-

test: “how may this change my

when I was 40. I began to realise

all approach to any athlete, all of

approach clinically”, Don’t run it

that I needed more in my life and a

whom will have different lifestyles,

just to confirm what you are going

better balance. Studying nutrition

training plans, training goals,

to do anyway. I get a quite a lot

at degree level ticked lots of boxes

budget etc. It’s very common to

of clients concerned about mould

for me – flexible around family

see overtraining and pushing the

toxicity, so I also run Mycotoxin

commitments, fulfilling my love of

cortisol buttons in all aspects of

panels quite regularly.

science and interest in the power

life, so education along with testing

of food on the body.

can be really powerful to help

KCH: I retrained in nutrition as
part of a career change in my
40s and a desire to return to
some form of employment as my
children got older. This coincided

Q

DUTCH. I do use stool testing but
you need to understand the pros
and cons of the different tests
available and what you are hoping

Q

psychological approach here is

Finally, we know
you’re a lifelong
learner. Have you
been studying or researching
anything interesting lately?

needed as much as a good food

KCH: I’ve just starting doing an

plan. Support through diet and

MSc at Kings College London in

KCH: While I work with gut

supplements is important, but the

Applied Neuroscience. I have

dysfunction a lot, I wouldn’t

lifestyle changes need to take place

never been so grateful to CNELM

necessarily say this is my speciality

too. I may work alongside their

(where I did my BSc in Nutritional

as working functionally means

coach so some pressure can be

Science) for being so mechanistic

we need to have a thorough

taken off, if needed.

and thorough in their teaching

Q

make motivate change. Athletes

You specialise in gut
dysfunction – how
common is this
condition and what are the
main culprits in your opinion?

can find it very hard to back

understanding of all body systems.
However, in all individuals
including athletes, gut function/
dysfunction is always an area
of focus in any history taking
22
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off training and an appropriate

Q

You incorporate a
variety of functional
tests in your practice.
Why do you think these are

health conditions which had

of research and critical thinking!
I think I’d be struggling if I didn’t
have this background. This
direction has been fuelled by my
interest in mental health and

ABOUT KATHERINE
CARIS-HARRIS
Katherine (BA Hon, BSc Hon) is
a degree-qualified Nutritional
Therapist (First-Class Hons)
specialising in working with
athletes, eating disorders and
mental health. She is an active GB
Age-Group triathlete and duathlete
competing primarily in middledistance races (World and European
level). Katherine is a mother of
two, currently completing a MSc in
Applied Neuroscience. She is also
a guest lecturer for CISN, an NLP
practitioner and trained in EFT.
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[Research spotlight

Protein and concurrent exercise –
does it support training gains?
Research Spotlight highlights selected research articles from sport, exercise and nutrition students
in the UK. Shaun Chapman is undertaking his PhD in health and exercise nutrition at Anglia Ruskin
University under the supervision of Dr Justin Roberts.

P

rotein is a key dietary

Food servings that provide 20 grams of

macronutrient, which is made

protein include an 80g chicken breast, 3 large

up of 20 individual amino

eggs, 100g salmon, 200g lentils, and 100g

acids and is important for the

chickpeas.

repair and growth of muscle

be an effective strategy for supporting muscle
hypertrophy and strength.
A recent meta-analysis found that protein
supplementation during concurrent exercise
training had a favourable impact on muscle

Although this topic has been debated for many

Protein and concurrent training:
does supplementation help?

years, the modern day recommended quantities

The interaction between chronic protein

increased by 0.75 kg (95% CI = 0.44-1.06 kg),

for regular exercisers appear to be in the range

feeding and exercise has received extensive

whilst muscle strength was increased by 4.92 kg

1.2 to 2.0 g·kg⁻¹·d⁻¹, whilst those participating in

research attention. For example, chronic protein

(95% CI = -2.70-12.54 kg) over a mean training

high volume, intense training should consume

supplementation during a resistance training

period of nine weeks. Interestingly, a greater

around 1.7 to 2.2 g·kg⁻¹·d⁻¹ (1). The greater

programme can further increase gains in fat-free

reduction in fat-mass (-0.99 kg, 95% = -1.43-0.23

need for protein by sports people is based on

mass (FFM) and strength (10). However, it should

kg) with protein supplementation, compared

observations that exercise increases rates of

be acknowledged that the majority of work

to a placebo condition, was also found. These

protein turnover by increasing muscle protein

to-date has focused on the effect that protein

findings are supported by another recent

breakdown (MPB) and muscle protein synthesis

feeding has during endurance or resistance

review, which concluded that an increased

(MPS) (2). The overall balance between MPB and

training alone (10-12). In reality, however, most

protein intake can augment FFM with concurrent

MPS determines chronic muscle adaptations.

of us engage in concurrent exercise training

training (23). Given the potential for high training

For example, a consistent positive protein

programmes.

volumes and frequency of sessions, an increased

following hard exercise.

balance (MPS exceeds MPB) can promote

Concurrent exercise is defined as the

hypertrophy and strength (14). It was reported
that fat free mass (FFM) was, on average,

protein intake will also likely help meet total

muscle recovery and lead to hypertrophy (3). As

combination of endurance and resistance

daily energy intake targets and support recovery

mentioned previously, following exercise, MPB

training in the same exercise training

(22). However, like most supplements, more is

and MPS are increased but until feeding takes

programme (13). Many sporting disciplines

not necessarily better, and it is unclear if protein

place, overall muscle protein balance remains

(e.g. football, hockey, rugby) and fitness

supplementation in addition to a daily protein

negative (4). However, research has shown that

enthusiasts engage in concurrent exercise

intake of 1.7 to 2.2 g·kg⁻¹·d⁻¹ is beneficial.

consuming a source of leucine-rich protein (e.g.

programmes (e.g. circuits and cross-fit type

chicken, beef, milk) stimulates MPS, which can

training), which require the development of

Take home messages

support a positive protein balance (3). If you are

muscular strength and power, but also aerobic

n Performing aerobic endurance exercise

following a plant-based diet, leucine-rich foods

endurance (14). There is debate around the

concurrently with resistance exercise may

might include foods such as lentils, quinoa, soya

potential for aerobic endurance training to

compromise muscle hypertrophy and strength

and peas (5). The leucine content of plant-based

inhibit strength adaptations (12-14), but not

gains.

protein is typically lower than in animal protein,

all research supports this theory (15,16).

n Ingesting leucine-rich protein (20-40g) post-

but providing that the total daily protein intake

Mechanistically, aerobic training activates the

exercise will help maximise the MPS response to

is equivocal, the source of protein does not

protein adenosine monophosphate-activated

concurrent exercise and support chronic muscle

determine observed muscle outcomes (6).

protein kinase (AMPK), which plays a role in

adaptations.

the long-term upregulation of the endurance

n Chronic protein supplementation appears

capacity of the muscle (20). It is suggested that

to be an effective strategy to support muscle

the increased activity of AMPK interferes with

hypertrophy and strength gains during

Consuming 20 to 40 grams of protein post-

the mTOR pathway, and therefore long-term

concurrent training.

exercise maximises the MPS response (7). The

muscle hypertrophy and strength adaptations

n You should aim to consume 1.7-2.2 g·kg⁻¹·d⁻¹

essential amino acid leucine may be particularly

(17,18). Therefore, if your primary goal is

if you are undertaking a concurrent exercise

important at stimulating MPS, with research

to gain strength, it might be a good idea to

training programme to help augment muscle

suggesting that leucine is key to stimulating

engage in cardiovascular and hypertrophy

hypertrophy and strength gains. fsn

the molecular pathway (the mammalian target

training separately. However, for some of us

• References available on request

of rapamycin complex 1 (mTOR)), leading to

this may not be practical, or we may still want

the activation of MPS (8). It should also be

to train both concurrently. In this instance,

ABOUT THE AUTHOR

acknowledged that MPS is upregulated for 24

applying nutritional interventions which may

to 48 hours post-exercise (2). Therefore, regular

help attenuate the interference of aerobic

feeding of 20 to 40 g of protein every three to

training on muscle and strength gains could

four hours post-exercise may help optimise the

be advantageous. More recently it has been

MPS response (7). It should also be acknowledged

shown that protein ingestion can stimulate

that MPS is an energy-demanding process and

acute rates of MPS in response to concurrent

consuming an adequate energy intake to meet

training (22). As such, increasing protein intake

expenditure is therefore desirable (9).

alongside a concurrent training programme may

Eating protein post-exercise: how
much and when?

24
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[ Magnesium

FOCUS ON

As one of the most abundant minerals in the body, magnesium is essential to bodily function.
Absorbed primarily in the small intestine, it soon finds its way to regulate muscle contraction (including
the heart), blood pressure, insulin metabolism and to synthesise DNA, RNA and proteins. Lisa
Hannaby succinctly reviews this resourceful nutrient.

M

agnesium is a chemical element;

(6), and conversely it is thought that magnesium

noted in cases of prolonged exercise, heat, and

it is found in the Earth’s crust

may attenuate free radical production.

stress due to the increased losses through urine

and dissolved in sea water
with sodium and chlorine.

Magnesium, glucose and insulin

and sweat. This is certainly a consideration to
make for endurance athletes or those who are

It is essential to all cells in the human body

When carbohydrates are consumed, they

and activates some 300 enzymatic reactions

are converted into glucose, the body’s fuel.

necessary for metabolism.

In response, the pancreas produces insulin,

Magnesium supplements

which helps cells to absorb glucose for energy,

Supplementation of magnesium can actually

meaning that blood glucose levels start to fall,

be really confusing because there are so many

Magnesium is essential in nerve transmission

and the body remains in balance. Magnesium

forms of it. Here are a few good options for

and neuromuscular conduction. It is thought

has been found to play a role in both glucose

athletes:

to be protective of excessive excitation that

metabolism and the regulation of insulin.

n Magnesium glycinate: generally well tolerated

can lead to neuronal cell death, and stabilising

Deficiencies of magnesium are regularly linked

n Magnesium malate: generally well tolerated

to neurotransmitters, the body’s chemical

to insulin resistance and, when supplemented,

and often fast to absorb

messengers. A careful balance of both excitatory

insulin sensitivity has been shown to improve (7).

n Magnesium citrate: often better absorbed

Magnesium and neuronal health

and inhibitory neurotransmitters ensures
appropriate function and behaviour.

Magnesium and muscle function

active in hot climates (11).

than magnesium oxide and magnesium chelate
– it is used in cases of constipation, so be

Perhaps not a surprise to us athletes, but

mindful of digestive side effects

interested in two important neurotransmitters:

magnesium is essential in energy metabolism,

n Magnesium sulphate is generally the form

glutamate, which is excitatory, and GABA

and studies have found that magnesium may

found in Epsom salts and is a great addition to

(gamma-aminobutyric acid), which is inhibitory:

improve exercise performance by enhancing

your foot soak or bath!

you can think of them like the ying:yang of

glucose availability in the brain, muscles, and

neurotransmitters.

blood. Magnesium status has also been linked

Summary

with muscle performance, muscle power,

It is thought that magnesium plays a role in

improved gait, and speed (8).

upwards of 80 per cent of metabolic functions

With regard to magnesium, we are

Magnesium is thought to modulate
glutamatergic neurotransmission, so low
magnesium levels have been associated with

in the body. Low levels have been linked with

excitotoxity; this is a state associated with cell

Symptoms of magnesium deficiency

death, and neurological decline or disorder.

Despite the importance of magnesium to body

resilience, a range of metabolic dysfunctions,

Magnesium seems to inhibit the receptors

functions, it is thought that around 60 per

decreased muscular performance, and more.

that glutamate acts on (1), so to this end, many

cent of people don’t meet the recommended

It also plays a role in oxidative stress and

studies have demonstrated that magnesium

daily amount. This is without considering the

inflammation, which are areas in which athletes

is neuroprotective (2). In addition, magnesium

additional demands placed on the body by

are consistently trying to strike a balance. Opt

acts as a cofactor in the serotoninergic system.

athletes (9).

for a food first approach, but if demands are

Serotonin is known as the happy chemical, and

Signs of magnesium deficiency include:

low levels of magnesium are regularly linked to

anxiety, agitation, headaches, muscle spasms,

low serotonin levels (3).

migraines, low stress tolerance, decreased

Not only that, but magnesium turnover is
increased during times of stress. Catecholamines

glucose tolerance, and bone disorders.

and corticosteroids enhance the shift of

Causes of magnesium deficiency

magnesium from inside the cell to outside the

A diet low in magnesium would contribute to

cell, leading to increased urinary excretion of this

low levels; but it could also be due to depleted

mineral. In turn, low magnesium levels increase

soil magnesium levels, plus contaminants in tap

the release of stress-associated hormones.

water that inhibit absorption (10).

This unfortunately creates a cycle of a reduced
resistance to stress (4).
Lastly, in relation to neuronal health,
magnesium has been seen to increase sleep

In addition, gastrointestinal malabsorption
can result in magnesium depletion. For example,
low levels are noted in cases of persistent or
severe diarrhoea. Depressed levels are also

serum cortisol levels. To this end, magnesium
sufficiency is certainly a consideration to make in
aiding athletic recovery (5).
Low magnesium levels have also been
linked with reduced levels of the antioxidants
glutathione, vitamin C, vitamin E, and selenium

high, you may consider supplementation under
the guidance of a qualified practitioner.
• References available on request
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A strong foundation:
nutrients for
bone health

Bone strength and integrity are not only important for good athleticism, but they are also critical
for a long and active life. Ilona Schwarz BSc MSc provides us with a deeply nourishing view to
supporting bone health.

B

ones are one of the most

composition and structure (2). Both vitamins

Vitamin D is more of a hormone than a

physiologically impressive organs;

and minerals are necessary for the structural

vitamin and it comes in two major forms: D2,

what other body part can you

support of bones as well as for catalysing

a precursor, and D3, the active form known as

literally shatter and expect to

chemical reactions required for bone turnover

cholecalciferol. There is a lot of research on the

grow back together? Certainly not

and building. There is a substantial difference

numerous benefits and roles of vitamin D in the

a spleen or a kidney! The sturdiness, flexibility,

between the nutrients that have been studied

body, beyond just bone health. In my experience,

and strength of bones makes them a fascinating

and proven to play a role in bone health and

many patients have low vitamin D levels because

biologic matrix, responsible for numerous

those for which evidence is lacking.

vitamin D is hard to optimise through food,

endocrine and metabolic processes (1). With that

Calcium is crucial for bones, which are about

and uncovered sun exposure has fallen out of

in mind, bone health is also very dynamic and

65 per cent calcium by weight. Bones also act

favour for fear of increasing the risks of skin

many nutrients are required for its optimum

as a calcium reservoir for the rest of your body,

cancer and photoageing. Vitamin D3, therefore,

function. Bone strength directly reflects nutritional

since calcium is critical for proper functioning

is one of the few nutrients that I do recommend

adequacy, energy balance, and overall fitness.

of the heart, brain, nerves, and muscles (3,4).

supplementation of for most of my athletes; I

Many healthcare providers fail to understand just

If you don’t get enough, your body pulls

suggest first getting a baseline assessment (blood

how many nutrients are crucial for building and

from your bones at the expense of structural

test) and then supplementing 2,000 to 5,000 IU/

maintaining bone mineral density (BMD).

integrity (2). Nonetheless, amounts and forms

day of the D3 form with K2 to maintain a level

are controversial in the nutrition community.

of 40-60 ng/ml (2,4,5). Vitamin D research is still

Too much and too little can predispose you to

booming, and we are still not certain how bolus

Vitamins are defined as essential (must be

irregular heartbeats. Taking calcium supplements

doses of it in the absence of its colleagues like

consumed) organic (containing carbon) molecules

is generally not recommended; instead consume

magnesium, zinc, silicon, and boron may impact

that your body requires in regular, small

calcium via food (~500-1000 mg/day): leafy green

biologic function – whole, balanced, nutritional

quantities. Minerals are defined as inorganic (not

vegetables, nuts/seeds, tofu, and dairy are great

adequacy still reigns king.

carbon containing) solids with a defined chemical

sources. You’ll notice a theme here; variety is key.

Vitamins and minerals
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calcium, phosphorus is the most abundant mineral
in the body and is easily obtained in the diet in
most protein-rich foods: dairy, meats, fish, lentils,
nuts, and oats are some examples (11). However,
too much phosphorus can decrease bone mass,
especially in the setting of inadequate dietary
calcium and protein (10).
Potassium is a salt that is also somewhat
responsible for neutralising acidic environments
within the body (4). Dietary potassium may reduce
bone calcium losses and boost bone mineral
density. I do not recommend supplementing
potassium for reasons similar to calcium. Eat it
instead: tomatoes have the most potassium of any
food by weight (2).
Vitamin A is responsible for a cascade of cellular
signalling. It balances the interplay between the
two main bone cell types: osteoclasts that chew
up bone and osteoblasts that lay down new bone
(2,4,5). However, too much vitamin A is extremely
toxic. Focus on whole food forms of both
biologically active vitamin A, found in liver, eggs,
and fish, and its precursor beta-carotene found in
leafy green and orange vegetables.
Zinc is active in a lot of biochemical reactions
in the body, and 30 per cent of your body zinc
reserves are in your bones (12). This unique

“Chemically, an apple contains
about 8 mg of vitamin C:
however, when considering
the biological activity of the
vitamin C in that apple, the
physiological response is more
like what you would expect from
1,500 mg of vitamin C”

metal signals to other nutrient receptors
and also catalyses calcification reactions. But
supplementing it can deplete your cooper sources!
The exception might be if you are a strict vegan
or vegetarian where copper tends to be more
abundant than zinc.
Vitamin B12 has a role in bone building that
is not well understood. Vitamin B12 deficiency
is a risk factor for fracture but, interestingly,
vitamin B12 status does not seem to impact
bone mineral density in the most recent metaanalyses (4). Could this data simply be a direct
function of calorie-energy balance? Possibly, but
B12 deserves attention because I frequently find

with bone health. Where vitamin D is necessary

edam, gouda, and cheddar), and/or non-

deficiencies with nonspecific presentations (i.e.

for calcium to be absorbed from the intestines,

fermented foods like butter, beef liver, chicken,

headaches and fatigue). I recommend a reliable

vitamin K2 (not K1) is crucial for getting that

and egg yolks in your diet (7).

source of at least 2,000 mcg of cyanocobalamin

calcium into bones as opposed to accumulating in

Magnesium is coming to light as more and

arteries. As Kate Rheaume-Bleue talks about in her

more important for bone health, which makes

sources are unreliable and inconsistent – in fact,

book, Vitamin K2 and the Calcium Paradox, our

sense since this powerful mineral is needed for

omnivores could likely benefit too. The only real

modern diets are lacking in this little appreciated

over 300 biochemical reactions. Magnesium

downside of supplementation reported is that

nutrient, and there are implications for reducing

is readily available in many foods, including:

large bolus doses from injections of 10,000 mcg+

the risk of everything from osteoporosis and

spinach, lima beans, tuna, brown rice, almonds,

may be associated with acne flares in susceptible

facial wrinkles to cavities and heart disease.

and avocados. Most people don’t need to

individuals – small, consistent, regular doses are

Supplementation of K2 has been shown to be

supplement it. However, the recommended

best and unlikely to have that side effect.

safe at even fairly high doses and doesn’t carry

dietary allowance (RDA) is debatable, and if

the same bleeding risks as its cousin, K1 (6,7). I

you’re a Blue Zones follower, you’ll appreciate

crosslinking, which is foundational to fracture

generally recommend a starting dose of 100-180

Dan Buettner’s take that additional magnesium

healing, including the microfractures sustained

μg of the MK7 form (4,7,8). Many companies now

in the diet may contribute to overall longevity

from heavy training. However, there is no solid

make D3/K2 combinations.

(9). Magnesium classically gets a lot of press for

evidence to suggest that, beyond the RDA, any

its calming and/or laxative effect, so supplement

additional vitamin C is beneficial for increasing

source of nutrients. Vitamin D is found in oily fish,

with caution. I recommend no more than 250

bone mineral density (2,4,13). Just eat your fruits

mushrooms grown outdoors, egg yolks, fortified

mg/day of a chelated form such as magnesium

and veggies.

dairy products, and liver (2,7). K2 is actually a

glycinate, taurate, or malate.

Nonetheless, foods should still be your primary

byproduct of bacterial metabolism, so include

Phosphorus, like calcium, is important for

once a week for vegetarians and vegans since food

Vitamin C is essential for proper collagen

What about absorption?

fermented foods like natto (fermented soya

the structural integrity of bones, as well as for

Nutrients are only as good as they are bioavailable;

beans), sauerkraut, cheese (munster, camembert,

neutralising acidic environments (10,11). Next to

however, the emphasis and critique of absorption
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misunderstood. As much as we try to break
➤ isfoods
down into their constituents, there is
always more to the picture. A beautiful example
is that chemically, an apple contains about 8 mg
of vitamin C: however, when considering the
biological activity of the vitamin C in that apple,
the physiological response is more like what
you would expect from 1,500 mg of vitamin
C (14). There is synergism in real food that is
hard to study and harder to replicate in a lab.
Nonetheless, there are a few tried and true

[

PRO TIP:

[

All plants contain all amino
acids! You don’t have to
become a vegetarian, but
consider trying new recipes,
ingredients, and foods (17).
Broccoli, for example, is 20 per
cent protein by weight!

mg/day correlates with increased bone mineral

food combinations that you can implement to

density; one of the richest dietary sources is beer

increase nutrient absorption to get the most

(4)! If the bitter brew isn’t your fancy, don’t worry;

bang for your buck.

barley, carrots, and green beans also pack a

n Calcium is best absorbed when combined with

healthy punch.

protein containing foods.
n Vitamin C is more bioavailable in lightly cooked
versus raw vegetables.
n Protein may be best absorbed in amounts <25
grams in one sitting (8,10,11).
n Vitamins A, D, E and K are best absorbed with
fat; you only need about 3 grams (~5 almonds).
n Caffeine and phytates in teas and coffee

Energy balance

confusing recommendations can become,
with different authorities prioritising different
suggestions. There is no single right answer,
process, or diet for any one individual; many
things can and do work. Here are a few rules of
thumb:

❶ Consume appropriate calories for your needs
(eat enough, eat consistently, and listen to
hunger cues).

❷ Eat a large variety of whole foods prepared in
different ways.

❸ Supplements are not designed to replace
food, but they can contribute to improving
overall nutrition status and can play a role in
supporting bone health. Not everyone needs
the same things!

nutrition. It is one of the first tissues to suffer in

There is a concept in Ayurveda, one of the

the context of RED-S (Relative Energy Deficiency

oldest forms of medicine from India, that

in Sport), and it is not uncommon for high

emphasises the point that what you eat is not

performing athletes to unknowingly enter into

so important as the circumstance and setting in

a state of bone catabolism (turnover) when

which you eat it. So enjoy your food too. fsn

under-consuming calories (5). The good news

reducing their absorption. However, it remains

is this is preventable. It is important to consider

unclear exactly how clinically relevant this is

the key pillars of training: gradually increase your

(2). If you are worried, try not to drink tea and

intensity and pay attention to your energy cues:

coffee with meals or supplements. Phytic acid

are you tired? More irritable than usual? Cold?

and lectins are also present in legumes and

Do you find it harder to recover from training

whole grains and may be thought to sequester

sessions? If yes, consider re-evaluating your

nutrients – this effect appears to diminish

nutrition plan. You might not need any fancy

with proper cooking and/or pre-soaking. In

programme; you possibly just need more food.

health promoting by reducing the risks of

Protein

some chronic diseases like cancer (15). Similar

Protein remains controversial in the nutrition

ideas come into play with oxalates found in

world; what kind? How much? How often? Does

foods like spinach. The solution is simple; try

it even matter? Well, it depends. Unsatisfying, I

not to eat too much of any one thing for too

know. The most solid evidence remains within

long.

the confines of the current RDA (0.8 g/kg) ideally

Nutrients lacking bone-support
evidence

you delve into the scientific literature, the more

Bone tissue is directly modifiable through

can bind to minerals like calcium and iron,

fact, these ‘anti-nutrients’ may actually be very

way, that science is still deciphering. The further

split up into no more than 20-25g at a time, and
from a variety of sources, to ensure a complete
and adequate amino acid profile. Too much

There has been a lot of hype in the wellness

protein, ironically, has been associated with

space that our diet is lacking in minerals and that

trabecular bone loss when compared with a

we need to supplement exotic things like boron,

normal protein diet (i.e. 0.8/kg versus 1.1g/kg)

chromium, copper, silicon, manganese, inositol,

(11). There remains speculation on the acid-

nitric oxide (NO), and l-arginine (4,16). Although

base hypothesis of protein and protein type: are

all of the above are somehow related to bone

animal based proteins worse for bone health

health, they are required in such small quantities

because they preferentially contain sulphurous

that supplementing them is more likely to be

amino acids, which could lead to increased

harmful instead of helpful, and they are found in

intestinal acid production and bone resorption?

abundance in many foods.

Maybe. This is why it is important to consider
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One caveat is that prunes have been shown

a variety of protein sources: mushrooms, nuts,

to increase bone mineral density; the speculated

legumes, whole grains, and dairy, not just meat

mechanism is because they are high in boron

and fish. Finally, remember that carbohydrates

and inositol, a unique carbohydrate that perhaps

are protein sparing which means you need both

mountain town in Colorado where she

has a beneficial impact on the gut microbiome

carbs and protein to ensure that proteins can be

played hockey, tennis, and ski raced. Her

(4). So, if you prefer foods over pills, add prunes

used for tissue construction! Carbohydrates are

to your bone building diet. Consumption of NO

an energy source, and when there are abundant

containing foods and precursors containing

carbohydrates for fuel, proteins can be directed

arginine, like beetroot, arugula, and nuts, is a

towards anabolic (building) processes.

good idea at baseline because of the benefits for

The bottom line

to silicon, a nutrient that is crucial for bone

Our bodies are extraordinary and they adapt to

mineralisation, dietary intake of more than 40

pressures in an incredibly complex and beautiful
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GOPO® Joint Health Plus Ginger

PRODUCT SHOWCASES
Glucosamine with Theracurmin(R)
Glucosamine with Theracurmin®

is a high-strength, all-round
combination of ingredients
for managing swollen and
sore, not very mobile type
joints – all in ONE capsule.
It contains over 1000mg of
active ingredients per day
from natural sources, with
no additives or chemical flow agents. The ingredients work
synergistically and complement each other. Using well known,
high quality ingredients, Glucosamine with Theracurmin®
provides an effective solution while being safe to take and with
no side effects – even if taken on an ongoing basis. Registered by
the Vegan Society. The new edition of Say No to Arthritis is out
now.
Website: www.holfordirect.com
Email: customerservice@holfordirect.com

We understand that it’s not always
easy to fit joint care into a fast-paced
lifestyle. Newly launched, GOPO® Joint
Health Plus Ginger has been specifically
designed to provide the dual-action
properties of rose-hip and ginger,
helping to support active lifestyles whilst
keeping your future joint health in mind.
Longstanding Scandinavian research
has established that rose-hip may play
a valuable role in the care of joints and joint tissues, with the
galactolipid GOPO® having been studied in over 20 scientific
trials. Ginger is loaded with bioactive compounds that may help
to support morning joint flexibility and good muscle function.
GOPO® Joint Health Powder is also rich in Vitamin C which
contributes to normal collagen formation, for the normal function
of bones and cartilage.
Visit www.gopo.co.uk or call GR Lanes Health: 01452 524012.

NutraBone - Bone Health Tea

NutraBone® by NutraTea® is 1 of 22 herbal remedy teas that
have been expertly blended to help strengthen bones and
manage inflammatory responses. The complete herbal blend
contains 100% active botanicals that have been sustainably
sourced including Ginkgo Biloba, Turmeric and Devil’s Claw to
help strengthen the body’s locomotor
system and maintain healthy bones.
Each natural herbal blend is freefrom flavourings, oils and excipients
allowing it to be reused throughout
the day for a delicious and
convenient way to contribute to
joint health and help maintain
flexible joints, muscles, and
tendons.
Website: www.nutratea.co.uk
Tel: +44 (0)203 146 7150

Reduce inflammation naturally,
with Liposomal Deflame

Deflame is a natural way to manage inflammation and oxidative
stress in the body. It is a highly specialised, plant-based product
that combines nature’s most potent and scientifically proven
anti-inflammatory and antioxidant ingredients, including curcumin
from turmeric, ginger, vegan omega 3, and Indian frankincense.
Developed using Liposomal technology,
we are able to deliver the nutrients of these
ingredients at a cellular level for effective
results. Recently awarded a *Gold*
Nourish 2021 Award in the supplements
category. Vegan. Free from any added
sugars, sweeteners and other nasties.
Rhythmnutrition.com
Instagram: rhythm_nutrition
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[New releases
Inclusive Fitness App, ‘Accessercise’ is breaking down
barriers in the fitness world
Accessercise is the world’s first ever complete fitness app specifically designed for the disabled community.
It is co-founded by British silver medal winning Paralympian, Ali Jawad and multiple world champion Sam
Brearey.
Accessercise breaks down the barriers many people with impairments face to exercising and living healthy
lives. On the app there is a unique exercise library, specific and bespoke to each user’s impairment. Users
can schedule workouts to their calendar, set reminders, build their own workouts and filter exercises by level,
exercise goal, location, equipment and much more.
In the Accessercise social hub users can like, love, share, comment and support each other with their
exercise goals. Users can interact with their followers as well as join groups of mutual interest.
Accessercise’s explore section, for the first time, gives users the power to rate local facilities based on how
accessible they are. Users can not only feedback directly to the facilities, but they can also see which venues
near them have received the verification mark of accessibility on the built-in map.
Accessercise will also include a nutrition section; here qualified NHS dieticians will provide advice on
nutrition for healthy living and eating, specific to each user’s impairment. Additionally, blogs and podcasts
from industry experts, interesting people, and famous stars will be featured on the app. There will also be a
built-in shop where users can purchase impairment specific exercise equipment, and other accessories for
their every day life.
Accessercise is specifically built and designed for the disabled community. Inclusion and accessibility are at
the heart of the app. For the first time ever, the disabled community are being put first.
• www.join.accessercise.com

EUROMED PRESENTS ITS EXTENDED RANGE OF MEDITERRANEAN
FRUIT AND VEGETABLE EXTRACTS
At this year’s Vitafoods Europe, Euromed will showcase its well-known standardised herbal extracts, the
Earth Harmony Organic Extracts®, as well as a growing portfolio of natural ingredients inspired by the
health-promoting properties of the Mediterranean diet. In addition to lemon, olive, fig, artichoke and
pomegranate fruit extracts, the iconic botanical manufacturer will also showcase its recently launched
sports nutrition ingredient, the spinach-derived Spisar®. Visitors to the Euromed booth will learn more
about the latest research findings, health benefits and various applications of these high-quality extracts,
suitable for inclusion in pharmaceutical, nutraceutical, cosmeceutical, food and beverage finished products.
An ever-increasing older population, wishing to stay well into later life, is driving demand for products that
support an active and healthy lifestyle. Euromed’s Wellemon®, Pomanox®, Mediteanox®, ABAlife® and
Cynamed® extracts perfectly tap into this trend, as they contain valuable nutrients that play a key role in
the Mediterranean diet, and have been proven to support cardiovascular, metabolic, antioxidant, digestive,
immune and skeletal muscle functions, all of which are critical for healthy ageing. Inspired by this nutritional
model, Euromed will be highlighting its portfolio of extracts and presenting its new Spisar® spinach extract.
Obtained from the nutrient-rich leaves of spinach cultivated in southern Spain, it is gently processed with
the Pure-Hydro Process®, an eco-friendly, proprietary extraction technology that uses only purified water as
a solvent. Spinach leaves have a naturally high content of phytoecdysteroids, plant secondary metabolites
with a wide range of potential physiological and health benefits, such as improved physical performance
and skeletal muscle fitness. Spisar® is standardized for 20-hydroxyecdysone (20E) – the major naturallyoccurring ecdysteroid in plants.
Researchers from the Sports Physiology Department at the Universidad Católica San Antonio de Murcia
(UCAM), in Spain, investigated the efficacy of daily consumption of Spisar® spinach extract compared to
placebo in combination with moderate-intensity skeletal muscle strength training.
The results of the 12-week randomised, double-blind, placebo-controlled trial revealed that
supplementation with Spisar® significantly improved muscle strength and muscle quality in subjects aged
over 50, compared to a placebo. The published study also highlighted improvements in muscle mass and
quality, as well as quality of life. The authors concluded that Spisar® in conjunction with physical exercise
may exert overall “all-body strengthening” adaptogenic activity, and may be beneficial for improving and
maintaining muscle health and fitness, both of which are crucial for healthy ageing.
• www.euromedgroup.com
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More Fuel You
– a new book by
specialist sports
dietitian Renee
McGregor
What we eat has a huge impact
on our physical and mental
health, and on our performance
in our chosen sport, whether
we’re elite-level athletes or
enthusiastic amateurs. But, with
so much information out there,
how do we choose a way of
eating that is right for us?
More Fuel You is a clear and
authoritative guide to making
the most of your nutrition.
Leading sports dietitian Renee
McGregor looks at fuelling needs
for sporting participation, training
and competition, and analyses
some popular diet options,
including low-carbohydrate,
vegan and intermittent fasting.
But this is not just another
sports nutrition book. Renee
recommends a holistic view: by
understanding the human body
and being self-aware, you can find
the ideal nutritional approach
for you personally. Significantly,
Renee also discusses areas of
sports nutrition in populations
that are often overlooked,
including women’s health and the
menopause, healthy ageing, and
the inclusion of individuals who
don’t necessarily conform to the
stereotype of an athlete, such as
people living with chronic health
conditions.
Whatever your race, genetics,
gender, age, socio-economic
status, body type or ability, it’s
important to be your own athlete,
fuel appropriately for your body
and enjoy what you do.
Whether you’re a world-class
or real-world athlete, if you’re
serious about sport and nutrition,
you can’t afford not to read this
book.
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ELEVATE
YOUR
WELLNESS
STRATEGY
Experience true liposomal
advantage with the original
liposomal food supplement
EVIDENCE BASED

PATENTED PROCESS

CLINICALLY TESTED

MAXIMISED ABSORPTION

CLEAN FORMULATIONS

CELLULAR HEALTH

Liposomal Vitamin C

Liposomal B Complex

Liposomal Glutathione

IMMUNE FUNCTION

ENERGY & METABOLISM

TLC FOR LIVER

SKIN & COLLAGEN

COGNITIVE FUNCTION

REACTIVATES VITAMINS C & E

NERVOUS SYSTEM

SKIN, HAIR & NAILS

IMMUNE FUNCTION
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