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HEART HEALTH AND ANTIOXIDANTS

Exercise has always been synonymous with cardiovascular (CV) health. The past three
or four decades has been dedicated to proving how good exercise is for us. And this
message is absolutely critical to share in a public health context, especially when people
are so inactive these days. However, like many physiological themes that we share in this
magazine, the real picture is not quite so linear. With this CV health-exercise relationship in mind, feature
1 reveals the other side of the story – it has been clearly demonstrated that too much CV training can
actually be bad for our heart health! This is not a finding that many serious endurance athletes will want to
hear, but none-the-less, it is one that is incredibly important to share.
But it’s not just how much we exercise that makes a difference to our CV health – our food is equally as
important, possibly even more important. We feature an article that connects the dots between sources
of food-based antioxidants and CV health in an athletic context, plus we also feature a detailed review
of anthocyanins. Additionally there is a bespoke article on vitamin K2, a nutrient that has been underresearched until recently – vitamin K2 status is involved in calcium control in our bodies, which has strong
implications to our heart health, which is particularly relevant to these athletes who have provoked an
increased risk of CV disease by exercising too much!
Enjoy this issue.
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[START LINE News and research update
➤US governing

body for triathlon
signs deal with
CBD producer

➤ONE PRO NUTRITION SPONSORS

WEST HAM UNITED’S FC WOMEN’S TEAM

ONE PRO Nutrition supports West Ham United’s women’s team with
their certified expertise in nutrition and training. Proud to stand
behind women’s football and the development of women’s sport, ONE
PRO Nutrition provides their full range of Informed-Sport approved
products for energy, hydration and recovery. This includes a selection
of clean-energy drink mixes, hydrating water-soluble tablets, energy
gels, protein powders and an exciting new soon-to-launch protein bar.
ONE PRO Nutrition is committed to providing an extensive range
of products that contain only the highest quality and most natural
ingredients for athletes of all backgrounds. Backed by science, ONE
PRO Nutrition is at the forefront of research in their industry and
continues to provide natural options for a market dominated by highly
synthetic products. Their effective alternatives are batch-tested and approved by Informed-Sport.
Using their world-class approach, ONE PRO Nutrition’s team of experts aim to ensure top results
through cleaner nutrition.
Matt Prior, founder and ex-England Cricketer, said: “All of us at ONE PRO Nutrition are delighted
to partner with West Ham United’s women’s team. To support the growth of women’s football and
sport is very important to us, and whilst we want our range of products to be accessible to anyone
who is active and not just professional sports people, it’s fantastic to see that professionals at the
top of their game trust and rely on ONE PRO Nutrition products to get the best out of themselves
and achieve their goals.”
The sponsorship is in place for the 2019/20 season and features both digital marketing and ONE
PRO Nutrition branding during matches.
Jack Sullivan, Managing Director at West Ham United said: “This partnership shows continued
backing for women’s football, and West Ham United women in general. ONE PRO Nutrition is a
brilliant brand, with a great founder. We look forward to their continued support of women’s sport.
Our growth as a team has been exceptional so far, and established businesses like ONE PRO
Nutrition supporting us is integral to what we are trying to achieve. I want to thank them for joining
us on this journey and hope this partnership can flourish going forward.”

The US national
governing body
for triathlon has
announced that it
will become the first
organisation of its type to sign a deal with
a company that sells products containing
cannabidiol. In 2018, the World AntiDoping Agency removed CBD from its list
of banned substances. THC and scores
of other cannabinoids remain on the
banned list, but by removing CBD, WADA
opened the door for elite athletes to use
and endorse CBD products.
CBD’s benefits include preventing pain
and inflammation, relieving stress and
anxiety and even aiding digestion. Alongside
the anecdotal evidence such as calming
and soothing an inflamed and irritated skin,
CBD can also help reduce oil secretions for
acne-prone skin, perfect for winter training
sessions. CBD products are available in
several forms, including oils and lotion.
For winter, EOS Scientific have created
a natural and organic skin and body-care
collection called Ambience Apothecary.
The range is inspired by the ancient
apothecaries and the power of their hero
ingredient cannabidiol, one of the key
cannabinoids in the cannabis plant. The
entire Ambience Apothecary range has
been infused with 300mg of CBD.
Simon Manthorpe, CEO of EOS
Scientific, said: “Sportspeople competing
at any level need to be very careful with
any substance that they are using, as
even medical products have been caught
in drug tests. This can have serious
repercussions for their careers and lives,
but this step by USA Triathlon looks to be
a positive one. CBD can help with many
conditions that sportspeople may face,
and with the winter weather setting in
across Europe, outside winter training can
acerbate many skin issues such as acne or
eczema, so using cannabidiol products can
be a real help for them.
By using our hero ingredient, CBD oil,
and infusing it with a host of essential oils,
we believe we have delivered a premium
CBD range in Ambience Apothecary that
delivers the benefits of aromatherapy
in an all-new first for the market. The
range is suitable for anyone who wants
a more luxurious skincare routine, and if
you’re spending your days in the cold as a
sportsperson, Ambience Apothecary can
help you feel a little more comfortable in
the winter months.”

➤England Rugby and Optimum Nutrition announce
‘Food for Rugby’ nutrition education hub

• www.ambiencecbd.co.uk

• www.englandrugby.com/foodforrugby
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England Rugby and Optimum Nutrition have
launched an innovative nutrition education
hub ‘Food for Rugby’ to provide expert advice
on nutrition for players, coaches and parents
across the country.
The hub, aimed at raising nutrition knowledge within the
community game, is an easily accessible one-stop shop for
rugby-specific nutritional information that will be hosted on
England Rugby’s website. Players will be able to discover top tips within the hub, including how to
fuel themselves during training, what to eat on a match day, how to control muscle gains and fat
loss, and all-important recovery.
The website has been designed to create a fun, informative and interactive experience for
players, coaches and their families, who will have access to nutritional information divided easily into
age groups, a female-focused area, as well as injury and travel sections. Fans will be able to check
out the recipes designed by leading rugby industry chefs and England’s nutrition team, and learn
how to replicate the meals prepared for the England squad. England Rugby players will also be on
hand to share their secret recipes via handy video tutorials.
Co-created by England Rugby and Optimum Nutrition with industry-leading nutritionists, Mike
Naylor, England Rugby Nutritionist, and Dr Crionna Tobin, Head of Science and Education at
Optimum Nutrition, the hub was created with a food-first approach and draws on the most recent
nutrition science. The advice will be consistent with England Rugby’s ‘food first’ policy, but recognises
there are circumstances where the use of selected supplements is appropriate and will aid
recovery, reduce injury risk and optimise the effects of training.
Dr Crionna Tobin explained: “The approach we have taken to educating the player, parent and
coach in the area of nutrition is to encompass the science, practical recipes and the experience
of the player on how they implement nutrition strategies to achieve their performance goals. This
holistic approach of blending these three areas makes this a groundbreaking resource for everyone
interested in improving rugby performance or general fitness.”
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[START LINE News and research update
➤BENEO’S PALATINOSE GIVES ATHLETES
SOMETHING TO SMILE ABOUT

Recent news coverage
has shown that elite
athletes have high
rates of oral disease,
despite brushing their
teeth twice a day. The
report’s author, Dr Julie
Gallagher, cited the
regular use of sports
drinks (87 per cent), energy bars
(59 per cent) and energy gels (70
per cent) as ‘contributing to the
high levels of tooth decay and
acid erosion’ seen in this athletic community. To overcome
the risks of tooth decay, the report found that the athletes
would use mouthwashes, increase their visits to the dentist
and reduce their intake of sports drinks. However, with the
improvements in performance that sports drinks offer, is
there another way?
With recommendations encouraging the average athlete
to consume up to 60g of carbohydrates per hour of intensive
training, or 455ml of a sports drink that contains six per cent
of fermentable carbohydrates, the higher rate of oral disease
in the elite athletics community is not surprising.
Marc Rick, a professional triathlete, said: “These findings
are no surprise to me. As an endurance athlete, my training
programme involves several intensive cycling tours per
week, each lasting about six hours. During this time, I need
to consume carbohydrate-rich sports nutrition products to
get the best out of my body. The flip-side to this is that my
teeth are under near constant stress as the drinks, energy
bars and gels currently available, which help me increase
my stamina, are potentially damaging to my teeth. While I’m
happy to visit the dentist more often and take extra care of
my oral hygiene, it’s difficult to reduce the amount of sports
nutrition products I consume, without it having an adverse
effect on my performance levels. For this reason, there is a
real need for sports nutrition products that are less sweet
and acidic. It’d also be great to see a bit of diversity with
more savoury product options too as these are also currently
missing from the market.”
It is possible to have tooth-friendly sports nutrition drinks
and gels that respond to this need, but so far, none have
been brought to market. BENEO’s Palatinose™ carbohydrate
would be an ideal ingredient in any prospective new product
development, as this functional carbohydrate has an approved
health claim within the European Union for being toothfriendly and lowering blood glucose response. Its toothfriendliness has also been accepted by the U.S. Food and Drug
Administration (FDA), with a corresponding health claim in the
Code of Federal Regulations. Importantly, Palatinose™ also
delivers clear sports performance advantages with its steady
and sustained carbohydrate energy supply.
At BENEO, we see great potential for a tooth-friendly
sports nutrition market. The athletes want a solution and
the experts at the BENEO-Technology Center are keen to
work with any food and beverage manufacturers interested
in exploring this opportunity further. Who knows; the sports
nutrition industry could soon be helping the next generation
of professional athletes not only perform at their best, but
also give them something to smile about as well?
• www.beneo.com
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From the journals...
POTATO PUREE IS AS EFFECTIVE AS SPORT
GELS FOR CYCLING PERFORMANCE
Introduction: It is well-established
that carbohydrate ingestion improves
endurance performance. The aim of this
study was to evaluate the effectiveness of
potato puree as a whole-based food option
compared to a commercial carbohydrate
gel or water on prolonged cycling performance.
Methods: In a randomised crossover study, 12 trained cyclists
performed 120 minutes of cycling followed by a time-trial while consuming
potato puree, a commercial carbohydrate gel, or water alone. Blood
glucose, body core temperature, exercise intensity, gastric emptying,
gastrointestinal symptoms and lactate were measured throughout the trial.
Results: Blood lactate concentrations after the time-trial, and blood
glucose concentrations were higher in the potato puree and carbohydrate
gel conditions compared to water alone. Time-trial performance improved
in both potato puree and carbohydrate gel conditions compared to
water alone. No differences in glucose concentrations and time-trial
performance were observed between the potato puree and carbohydrate
gel conditions.
Conclusions: Both potato puree and carbohydrate gel equally
maintained blood glucose levels and time-trial performance, suggesting
that potato puree may be as effective as commercial carbohydrate gels for
prolonged cycling performance.
• Salvador AF (2019). Potato ingestion is as effective as carbohydrate gels
to support prolonged cycling performance. J Appl Physiol. [Epub ahead of
print].

MAGNESIUM SUPPLEMENTATION MAY
SUPPORT POST-EXERCISE BLOOD GLUCOSE
RESPONSE AND MUSCLE RECOVERY
Introduction: Previous research has
shown that magnesium supplementation
plays a crucial role in glucose metabolism
and inflammation, which may affect
exercise performance and recovery. The
aim of this study is to assess the effect of
magnesium supplementation during eccentric exercise and recovery.
Methods: In a counterbalanced, double-blind, placebo-controlled,
cross-over study, nine male recreational runners consumed diets
low in magnesium and were supplemented with either 500mg/day
of magnesium or a placebo for a week before performing a 10km
downhill running time-trial, with a washout period of two weeks. Various
physiological responses and biomarkers were measured throughout the
study.
Results: Interleukin-6, soluble interleukin-6 receptor and muscle
soreness exhibited the main effect of condition. After the time-trial,
recovery of blood glucose and muscle soreness were improved in the
supplemental magnesium condition. No significant differences were
detected in glucose and lactate during the time-trial, or measures of
creatine kinase and maximal muscle force after the time-trial.
Conclusions: The researchers concluded that magnesium
supplementation reduced the IL-6 response, and improved the recovery
of blood glucose and muscle soreness after time-trial performance.
However, it had no effect on functional measures of recovery or time-trial
performance.
• Steward CJ et al (2019). One week of magnesium supplementation
lowers IL-6, muscle soreness and increases post-exercise blood glucose in
response to downhill running. Eur J Appl Physiol. [Epub ahead of print].
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Endurance
exercise and
cardiovascular
health – a dosedependent
relationship
Based on the widely accepted assumption that
endurance training is good for cardiovascular health,
Ian Craig actually sees the opposite scenario within
his ‘serious recreational’ athletes. This article therefore
attempts to present the other side of the story.

I

n recent decades, it has been globally accepted

falls and osteoporotic fractures, depression,

that endurance exercise is good for us for

weight management, cognitive function, plus

multiple reasons, most notably cardiovascular

it enhances the quality of life and decreases

public health physical activity to benefit health,

(CV) health. As a young exercise physiology

mortality (2). In addition, Table 1 (opposite),

reduce morbidity and mortality, and lesson the

student many years ago, the American College

adapted from Nystoriak & Bhatnagar (3), who

impact on healthcare systems. The physical

of Sports Medicine guidelines were gospel

wrote an extremely comprehensive review paper

recommendations for improved CV health, such

to me and all other students in my field of study:

on this topic, provides a list of physiological

as by the Surgeon General are actually fairly

regular aerobic exercise supports cardiovascular

variables that are positively associated with

modest (6). Mortality risk reduction appears with

health and reduces the rate of mortality and

regular cardiovascular exercise.

even small bouts of daily exercise, such as 15

morbidity (1). From an evolutionary perspective,

To extend the research support for regular

by other researchers (e.g. 5).
The focus then, and still now, was on increasing

minutes, and have been shown to peak at 50-60

humans are designed to be ambulatory, so

physical activity, as a young student I was

minutes of vigorous exercise (7). Additionally, in

the advice made common sense. Apparently,

fortunate enough to see the eminent Professor

older patients with coronary heart disease, it has

Hippocrates (460-377 BC) wrote: “in order to

Steven Blair present on two different continents

been shown that 30-minute exercise sessions

remain healthy, the entire day should be devoted

– his long-term epidemiological research through

produce less oxidative stress and improve arterial

exclusively to ways and means of increasing one’s

the fabled Cooper Institute in Dallas was at the

elasticity compared to a sedentary state, whereas

strength and staying healthy, and the best way to

time revolutionary in the way that we thought of

60-minute sessions worsen oxidative stress and

do so is through physical exercise.”

exercise and its health benefits. He and his team

increase vascular stiffness (8).

Benefits of regular aerobic
exercise

demonstrated that an individual’s fitness level
was a more important predictor of mortality and

The marathon boom

morbidity than established risk factors such as

It was the 1970/80s when we saw the beginning

Regular exercise has been shown to reduce

smoking, high blood pressure, high cholesterol,

of the marathon boom – using American

type 2 diabetes, some cancers, the incidence of

and diabetes (4). These data have been supported

statistics, approximately 25,000 participants

8
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finished a marathon in 1976, which increased to
143,000 in 1980, and by 1990, the number had
swelled to 224,000 (9). More recent statistics
suggest that in 2014, 550,600 people completed
a marathon in America (10). Around the time of
the running boom, there was a well-known health
advocate of running and participation in events
such as marathons – his name was Jim Fixx and
he authored a best seller called The Complete
Book of Running. He started running aged 35 to
lose a lot of weight and to improve his health after
a previously very unhealthy lifestyle. Sadly, but
ironically, Mr Fixx died of a heart attack in 1984
aged 52, while out running. This untimely death
was put down to congenital reasons at the time,
but thankfully the running boom, and other fitness
crazes continued to exponentially expand.
When I first studied exercise physiology, I was
a good middle-distance runner, and like many
young athletes, had my sites firmly set on an
Olympic place. My training was daily, and included
high-intensity interval training two to three times
per week, one long run, a few shorter runs, and
at least two weight training sessions per week.
My assumption at the time, just like other keen
athletes (elite or recreational), was that if the
exercise guidelines were formulating a positive
correlation with cardiovascular health, then peak
health must surely relate to peak fitness. And to
this day, this is still the general assumption of
most people who participate in regular endurance
activities. However, how would your attitude
towards training be influenced if I told you that
large amounts of endurance training could
potentially be bad for your heart?
It has taken me several years of retirement
after running, plus countless clinical interactions
with my active clients, to think a little differently
about this general assumption. Such has been
the strength of my belief about the positive
power of exercise, that it has taken several
challenges to shake this belief. So, what if we
extend our endurance exercise scenario from
regular moderate activity (for health) to those
individuals who year in and year out push their
body physically for participation in endurance
events? In my Johannesburg clinic, I’ve spent the
last seven years working with countless marathon,
ultra-marathon and long-distance trail runners,
multistage race cyclists, open water swimmers,
and long-course triathletes, most notably Ironman
participants. What I’m observing is not a picture of
health – on a daily basis I meet ‘fit’ individuals with
significant endocrine and immune dysfunction,
often accompanied by signs of metabolic
syndrome, including hyperlipidaemia, insulin
resistance, hypertension, atrial fibrillation, plus
overt signs of oxidative stress and inflammation.

Table 1 – Physiological improvements associated with physical activity (3)

to the relationship between endurance exercise

plaques, suggesting that there might still

and cardiovascular health. It didn’t take me very

be more to learn about this CV health and

long to find a few well written, but potentially

exercise story. Additionally, the extraordinary

disturbing articles – if you are an avid endurance

25-year epidemiological CARDIA study of 3175

athlete anyway.

individuals (16) revealed that Caucasian men who

I started with an excellent 2012 review article

participated in three times the recommended

by O’Keefe et al (11), who focused more on

physical activity guidelines over a 25-year period

competing endurance athletes. They noted

had 27 per cent higher odds of developing

that in contrast to the fairly modest exercise

coronary subclinical atherosclerosis by middle-

needs for improved CV health, highly trained

age. The authors could not explain the lack of

endurance athletes often perform strenuous

observed link in females and African Americans.

aerobic exercise for several hours daily,

O’Keefe and colleagues (11) also reviewed

sometimes accumulating workloads of 200

several other aspects of CV health, but I’ll mention

to 300 metabolic equivalent (MET) hours per

just one more here. Citing 15 papers, they noted

week – this figure contrasts with generally

that high-intensity endurance training (such

recommended ranges of 10 to 20 MET hours per

as marathon and ultra-marathon running or

week for health and weight management.

long-distance cycling) over a prolonged period

O’Keefe et al cited several studies, which I then

of time has been associated with as much as

viewed individually. For example; Breuckmann

a five-fold increase in the prevalence of atrial

et al (12) conducted MRI evaluations of 102

fibrillation; what’s more, they noted that left

apparently healthy runners (aged 50-72), who

atrial hypertrophy, which is common place

had completed at least five marathons in the

in competitive endurance athletes, may be a

past three years. Evidence of patchy myocardial

predictor of atrial fibrillation.

scarring was noted in around 12 per cent of
incidence compared to age-matched controls.

Reasons for compromised CV
health

Even more noteworthy was a similar study

Although scientists still have to reach consensus

that found pathologic myocardial scarring

when it comes to the CV implications of high-

in 6 of 12 asymptomatic men who were

volume endurance exercise, I feel that there is

lifelong veteran endurance athletes, but not in

enough evidence to voice concern. Let’s therefore

younger endurance athletes and age-matched

look at why these CV changes may be happening

controls (13); however, it was a small study.

in athletes. It is well established that CV training

Additionally, a German study observed a

transiently increases heart rate, blood pressure,

greater atherosclerotic burden in 108 middle-

cardiac output and stretches the heart chambers:

aged marathon runners compared to matched

cardiac output may increase from approximately 5

non-runner controls, as documented by higher

litres/min at rest up to about 25 litres/min during

coronary artery calcium (CAC) scores (14). What’s

vigorous training (17). Therefore, in individuals

more, during follow-up, it was ascertained that

taking part in long-term endurance training and

the adverse CV event rates in the marathoners

racing, these adaptive CV responses may, in some

were equivalent to those in a population with

cases, occur for several hours every day.

these runners, which was a three-fold increased

Additionally, although regular aerobic exercise

established coronary heart disease (CHD)!

is known to improve total oxidative capacity and

These CV observations have also been
supported by more recent studies, showing

glutathione peroxidase activity (18), heavy and

that participants who completed more than

sustained endurance training generates large

2000 MET-minutes per week (MET-min/wk) had

quantities of free radicals that may outstrip

a higher prevalence of CAC and atherosclerotic

the buffering capacity of the athlete’s body,

With the theme of this magazine being on

plaques than individuals who exercised less than

leaving them susceptible to oxidative stress

cardiovascular health, I decided that it was time to

1000 MET-min/wk (15). The most active group,

and transient cardiomyocyte dysfunction (19).

investigate the other side of the story with regard

however, had a more benign composition of

The cardiac geometric dimensions are restored

Exercise and CV health – the other
side of the story
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but with such a recurrent
➤ post-exercise,
stretch of the chambers, combined with

Conclusions

adaptive immune and inflammatory

I would like to finish with an observation

responses that secrete pro-collagen,

that has been made within the type of

some individuals may be prone to the

literature that I’ve discussed in this article.

development of chronic structural

According to Laddu et al (16), recent

changes, myocardial scarring, and even

studies of frequency and dose of physical

arrhythmias over the very long term

activity have proposed a U-shaped dose-

(11). In line with these physiological

response curve: sedentary behaviour

observations, serologic markers of

and high exercise doses (above 150

cardiac damage, including cardiac

minutes moderate-to-vigorous intensity

troponin, creatine kinase MB, and

exercise per week) increase CV disease

B-type natriuretic peptide, have been

risk, while moderate volumes and

documented to increase in up to 50 per

intensities of exercise decrease it. This

cent of participants during and after

U-shaped curve would concur with

marathon running (11).

already established exercise-health
relationships, such as the immune

To further illustrate the physiological
risks of long-term intensive endurance
training, Figure 1 is reproduced from the review
of O’Keefe et al (11).

Figure 1 – possible pathophysiology associated with
heavy endurance training (11)

system (24).
Scientists have not agreed on what
constitutes ‘moderate’ activity, but from my

many other toxins that we are now exposed to

perspective, all of the above-mentioned

on a daily basis.

components of a person’s life need to

• Their genes – genetic connection with CV risk is

be contextualised. I for one know that I

Now let’s use my new favourite word:

extremely well-established (e.g. 23). However, as

can comfortably cope with more exercise

contextualisation. Just like any physiological

functional practitioners, we are more interested

when I am relaxed, well fed, watered, and

observations, they have to be related to the

in genetic expression (epigenetics) and how the

recuperated, compared to when life is full and

context of the individual athlete. In other words,

combination of all of the above factors influence

stressful. Unlike my younger self, my body

because even the hardest training athletes still

a person’s CV risk.

now tells me when certain types of training at

Contextualisation of this CV
information

have 20+ hours in the day when they are not

With these observations in mind, the people

certain times doesn’t feel right. In other words,

training, we need to look at the rest of their

who concern me most, with regard to whether

my ‘moderate’ exercise dose (the optimum

life. Here are some of the many factors that

heavy endurance training adversely affects their

point of the inverted-U) shifts around based

influence CV health:

CV health, are those who may be described as

on what else is happening in my life. It is this

• Their food – as you will see in the rest of this

‘serious recreational’ athletes: they hold down

awareness that I try to impart on my clients,

magazine, dietary sources of antioxidants, anti-

work and family commitments, often miss sleep

but that task often feels like trying to roll a very

inflammatories, and certain nutrients are vital

to get in their training, they compromise on

heavy stone up a steep hill – but maybe this

for an athlete’s CV health and exercise recovery

nutrition because they don’t have time to feed

article will help! fsn

potential.

themselves properly, plus they do most of their

• Their sleep – you don’t have to look too far

training within the confines of a polluted city –

on Pubmed to find a strong link between sleep

an exact description of many of my clients! It’s

deprivation and CV disease risk (e.g. 20).

not just the long-distance athletes who worry

• Their stress – even lay people are aware of

me though: the current trends of high-intensity

the link between stress and CV wellness, and

interval training (HIIT) style workouts, most

there is a whole scientific book written on the

notably CrossFit, represent an intense load on

subject, with focus on acute stress, chronic

the CV system. By increasing peripheral vascular

stress, mechanisms and treatments (21). As

resistance (afterload of the heart) via strong

an aside note – hard training is known to be a

muscular contraction, while simultaneously

‘physiological stressor’.

pushing up aerobic demands of the heart

• Their environmental toxicity – a recent

and circulation during intensive circuits and

systematic review and meta-analysis established

supersets, the CV demands on a participant

a clear relationship between toxic (heavy) metal

can become incredibly high, albeit for a shorter

exposure and CV risk (22). Of course, there are

period of time.
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Polyphenol
antioxidants:
what are the
cardiovascular
benefits for an
athlete?

When we talk about polyphenol antioxidants, we normally think about their effects
on an athlete’s skeletal muscle where most oxidative stress is generated during
exercise. But what about the effects on an athlete’s cardiovascular system?
Simone do Carmo gives us an overview of the literature.

I

t is well accepted that reactive oxygen

researchers to explore the effect of high-

exercise. But since

species (ROS) generated from healthy

dose antioxidant supplementation over

this issue’s theme is

training stress plays an important

the past 20 years. While some studies have

heart health, I want to

physiological role by activating redox-

shown a potential beneficial effect, it is now

discuss the potential

sensitive pathways that promote

generally accepted that high-dose antioxidant

benefits of polyphenol

adaptations, such as mitochondrial

supplementation blunts the body’s endogenous

antioxidants on an athlete’s

biogenesis and endogenous antioxidant defence

antioxidant defence systems, interfering with

cardiovascular health.

(1). However, we must not forget the inverted-U

crucial ROS-mediated physiological processes,

shaped dose-response curve in relation to

such as vasodilation, which can actually delay

Cocoa

exercise: when the dose of exercise is too heavy

an athlete’s recovery. Current thinking favours

Cocoa flavanols are naturally-occurring

or prolonged, especially without adequate

including antioxidant-rich foods or extracts high

compounds found in the fruit seeds of the

recovery, the ROS overwhelms our endogenous

in polyphenolic compounds in an athlete’s diet

Theobroma cacao tree. Exercise physiologists

antioxidant defence systems and the body’s

rather than taking a high-dose supplemental

became interested in cocoa because endurance-

homeostatic balance becomes compromised.

approach (2).

based exercise affects the same physiological

This can lead to excessive muscle damage,

Most research in athletic populations has

parameters influenced by cocoa. Cocoa can

inflammation and soreness, and an impaired

been centred around the skeletal muscle

increase nitric oxide production, a major

immune system.

because that is the key site of ROS generation

vasodilator that enhances blood flow to the active

due to the large energy (ATP) turnover during

muscles, while preventing oxidative reactions

The overproduction of ROS has spurred
12
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“Similar to cocoa, foods
like cranberries, grape
seeds, pomegranate and
blackcurrants contain
a variety of naturallyoccurring polyphenols
that also seem to enhance
our body’s endogenous
antioxidant capacity
through the Nrf2 pathway,
and the ability to increase
endothelial nitric oxide,
which may have beneficial
cardiovascular effects.”
factors, but a couple of studies are worth

cocoa and exercise, (iii) low-flavanol cocoa

football players looked at the acute

(36 mg) or (iv) low-flavanol and exercise. The

effects of cocoa on platelets, which

interesting findings highlighted the effectiveness

play an important role in the aetiology

of cocoa in reducing cardiometabolic risk

of cardiovascular diseases (5). Although

factors: exercise alone did not improve vascular

platelets are crucial in the body’s normal
coagulation system, evidence shows that

balance by up-regulating
our body’s endogenous
antioxidant capacity

function or blood pressure. After the chronic
12-week intake of high-flavanol cocoa, diastolic

the abnormal function, accumulation and

and maintaining redox

(i) high-flavanol cocoa (902 mg), (ii) high-flavanol

mentioning. A study in healthy male

blood pressure decreased by 1.6 per cent,

activation of these blood factors can increase

mean arterial pressure decreased by 1.2 per

the risk of myocardial infarction, heart attacks,

cent, and vascular function improved by 1.6 per

angina and acute coronary artery conditions.

cent, independent of exercise. The acute intake

This becomes relevant in athletic populations

of high-flavanol cocoa (measured two hours

because intense exercise can alter the function

after the intake) also resulted in a 2.4 per cent

of platelets and increase the probability of

improvement in vascular function, supporting

abnormal blood coagulation formation because

cocoa’s heart-health properties.

of enhanced oxidative stress.

the master regulator

football players consumed around 5 mg/kg of

Cranberries, grape seeds,
pomegranate and blackcurrants

through a range

cacao (approximately 360 mg) or a placebo,

Similar to cocoa, foods like cranberries, grape

of antioxidant and

and then performed an exhaustive exercise

seeds, pomegranate and blackcurrants contain

phase II detoxification

test in two consecutive weeks. The acute

a variety of naturally-occurring polyphenols that

genes. The increase in

intake of cacao followed by the exercise test

also seem to enhance our body’s endogenous

blood flow is expected

decreased blood platelet markers compared

antioxidant capacity through the Nrf2 pathway

to the placebo, suggesting a beneficial effect

and the ability to increase endothelial nitric

on an athlete’s cardiovascular health. However,

oxide, which may have beneficial cardiovascular

another study revealed that cocoa intake (236

effects (4).

via the Nrf2 pathway,

to enhance nutrient
and oxygen delivery and
promote waste removal –
crucial for the working skeletal
muscles, but also for the heart

In this randomised, crossover study, 20 male

mg/day) for seven days did not decrease platelet

Cranberries contain a diverse range of

markers in response to exercise, which was

polyphenols, such as the flavanol quercetin,

also independent of the 16 participants’ training

while grapes are abundant in resveratrol, a

to the whole body. Cocoa also promotes

status (6). The lower dose may well have been

compound commonly associated with red wine

mitochondrial efficiency by up-regulating the

insufficient to decrease platelet hyperactivity.

and praised for being good for the heart (in

muscle working hard to pump blood

key metabolic sensor 5’ AMP-activated protein

moderation)!

A non-athletic study worth mentioning

In a randomised, double-blind, placebo-

kinase (AMPK) and its downstream peroxisome

investigated the simultaneous effects of a

proliferator-activated receptor gamma

12-week training programme and cocoa

controlled, crossover design, eight elite

coactivator 1-alpha (PGC-1α) (3,4).

supplementation on flow-mediated dilation

athletes consumed a sports drink with an

(a measure of vascular function) and blood

added proprietary blend of polyphenols from

or athletic populations that looks specifically

pressure in overweight or obese participants (7).

cranberries and grape seeds (600 mg) or a

at vascular function or other cardiovascular

The 49 participants were randomly assigned to:

carbohydrate-matched placebo that was free

Little research has been done in trained
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polyphenols (8). As a measure of vascular
➤ offunction,
flow-mediated dilation was assessed at

pomegranate extract (1000 mg) or a placebo,

bioactive pigments. They are also well-known

both of which were ingested 30 minutes before

for their high inorganic nitrate levels, which have

rest over a three-hour period. In a different study,

performing a repeated sprint ability test and

received considerable attention in research

12 elite athletes performed a three-kilometre

repetitions to fatigue doing bench press and

circles over the last decade.

time trial twice, an hour after consuming either

leg press. The performance tests did not reveal

the polyphenol-rich drink (800 mg) or the placebo.

significant differences, again suggesting that

studies support beetroot’s ability to reduce

Drinking the polyphenol-rich drink significantly

polyphenolic compounds may be more relevant

the oxygen cost of submaximal exercise and

increased flow-mediated dilation by 2.8 per

for endurance-type exercise. But there was an

improve exercise capacity (14). And similar to

cent compared to the placebo, with a peak at 60

increase in both average- and peak-power output

the pomegranate study, Rimer et al showed that

minutes. However, this was not accompanied

in the pomegranate condition, which may be due

after an acute dose of beetroot drinks, collegiate

by any increase in performance or change in

to the preferential effects of dietary inorganic

athletes increased their maximum power output,

perceived exertion, even after controlling for the

nitrate on fast-twitch muscle fibres (11). There

likely due to beetroot’s high concentration of

participants’ diets. The authors speculate this

were also some positive effects on vascular

inorganic nitrate (15).

could be due to various reasons. First, the dose

function, with increased brachial artery diameter

might not have been high enough to produce a

and blood flow after exercise. Another study also

has blood pressure-lowering effects in both

change in vascular function that would influence

supports the beneficial vasodilatory effects of

healthy and clinical populations, and potential

performance. Also, the tested athletes had

acute pomegranate extract consumption during

anti-platelet effects in healthy volunteers (16,17).

just started their own training regime. Since it

a running time to exhaustion trial in healthy men

A study looking at responses during exercise in

previously has been shown that vascular function

and women (12).

healthy males revealed that chronic beetroot

decreases as training load increases during a

Blackcurrants have the highest anthocyanin

From a performance perspective, several

From a heart-health perspective, beetroot

supplementation for 15 days (400 mg per day)

season (9), testing the athletes during a phase of

content of all berries. These compounds are

lowered systolic blood pressure, diastolic blood

heavy training might have been more relevant

naturally-occurring pigments belonging to the

pressure and mean arterial pressure (18). These

in this case. On the other hand, the time trial

group of flavonoids, a subclass of the polyphenol

changes were accompanied by reduced vascular

also included an anaerobic component. It makes

family. An interesting study looked at the effect

resistance and enhanced blood flow (measured

more sense that polyphenols would exert a more

of New Zealand blackcurrant powder (110 mg

by a flow-mediated dilation of the brachial

meaningful effect during endurance exercise

of anthocyanins per day) for seven days on

artery diameter), suggesting that beetroot juice

when aerobic capacity is the limiting factor

cardiovascular and physiological responses during

supports endothelial function and reduces the

because of the vasodilatory benefits. Despite

exercise in an athletic population (13). In this

workload of the heart muscle during exercise.

no performance effect, the acute polyphenol-

randomised, double-blind, crossover design, 13

rich drink did result in lower blood lactate and

trained triathletes performed two incremental

Closing remarks

heart rate values after the time trial. Lactate

cycling protocols until fatigue, with a four-week

Despite the limited research in athletic

levels were also lower after consuming the

washout period. During the incremental cycling

populations, it seems that polyphenol

polyphenol-rich drink before the start of the

protocol, the lactate responses were substantially

antioxidants may support an athlete’s

time trial. These findings suggest that improving

lower at intensities from 40 per cent to 70

cardiovascular health, alongside their anti-

blood flow and subsequent oxygen delivery for

per cent of maximum power, with a maximal

inflammatory and antioxidant effects. It would

aerobic metabolism may have limited lactate

decrease of 27 per cent at 40 per cent, and lactate

be interesting to see where the research takes

production through anaerobic metabolism and/

levels were 14 per cent lower at exhaustion with

us, but I’d be keen to look at high training loads

or improved lactate clearance – an interesting and

the New Zealand blackcurrant. Although the New

that chronically intensify ROS production and

relevant reflection, but one that requires further

Zealand blackcurrant did not affect cardiovascular

strain the cardiovascular system, to see how we

investigation.

responses during exercise, there were significant

can tailor specific doses or blends to minimise

differences at rest with an increase in cardiac

the damaging effects on the body.

Pomegranates are rich in procyanidins,

Meanwhile, there is no harm in including

another subclass of the polyphenol family,

output by 26 per cent and a reduction in total

and also contain a high amount of inorganic

peripheral resistance by 16 per cent. This suggests

a variety of food sources that are rich in

nitrate. A study by Roelofs et al looked at the

that the enhanced blood flow at rest may benefit

polyphenol antioxidants in our athletes’ diets.

effect of pomegranate extract on high-intensity

an athlete during the recovery period.

They can also experiment with certain extracts

performance and measures of vascular function

or blends to see how it affects their overall

and oxygenation (10). In a crossover design, 19

Beetroot

recreationally resistance-trained participants

Beetroots provide a unique source of

range of both objective (e.g. blood pressure)

were randomly assigned to consume a

antioxidants called betalains, a class of highly

and subjective (e.g. rating of muscle soreness)

health, performance and recovery, using a

methods that are easy to implement. fsn
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WHAT’S YOUR FAVOURITE
PRODUCT OF 2019?
Welcome to the 2019 Functional Sports Nutrition Magazine Product Awards; this
year’s awards are in the hands of you, the reader. There are four awards up for grabs
this year as detailed below and each category has its own colour code. Your vote is
important and we would ask you to vote in all four categories, either by post or online
at www.fsnmag.com. Happy voting!

Ian Craig
Ian Craig – Editor, FSN Magazine
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award SHOWCASES

Nominate fsn
NOW
www.fsnmag.com

FUNCTIONAL SPORTS NUTRITION

To nominate your favourite product of 2019 please select
just one item from each category, fill in your details
below and FREEPOST to: FSN Product Awards 2019,
FREEPOST ANG10222, BISHOPS STORTFORD, CM22 6ZY.

PRODUCT AWARDS

2019

Remember, you can vote online at www.fsnmag.com
BEST NUTRITIONAL SUPPLEMENT
(PLEASE TICK ONE PRODUCT)

☐ Abundance and Health - Altrient C
☐ Clasado - Bimuno® DAILY
☐ Future You Health - Turmeric+
☐ Healthspan Elite - Veg-Omega 3
☐ High Five - ZERO Protect
☐S
 ymprove - Water-based Multi-Strain Food
Supplement
BEST PROTEIN (PLEASE TICK ONE PRODUCT)
☐ Awesome Supplements - Awesome Vegan Protein
☐ Healthspan Elite - Complete Vegan Protein
☐ Milk Specialities - PRObev™
☐ Nutri-dyn - Dynamic Whey Protein
☐R
 egenative - Whey Protein with Antioxidant
Support

BEST RECOVERY (PLEASE TICK ONE PRODUCT)
☐ BetterYou - Magnesium Gel
☐ Four Five CBD - CBD Muscle Rub
☐ MAG365 - Magnesium Better Fitness
BEST NEW (PLEASE TICK ONE PRODUCT)
☐ Awesome Supplements - Awesome
Pre-Workout
☐ Clasado - Bimuno® TRAVELAID Prebiotic
Supplement
☐ Healthspan Elite - Levagen+ Sport
☐ High Five - Energy Gummies
☐ Regenative - Whey Protein with Antioxidant
Support
☐ 365 CBD - Thermabalm 365 CBD
☐ 365 CBD - Artic Gel 365 CBD

Full name: ..................................................................................................................................................................................................................................................................................................
Email: ............................................................................................................................................................................................................................................................................................................
Telephone: .................................................................................................................................................................................................................................................................................................
FREEPOST to FSN Product Awards 2019, FREEPOST ANG10222, BISHOPS STORTFORD, CM22 6ZY. Thank you for voting. The winners will
be announced in the March/April 2020 issue of FSN Magazine.
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Altrient C – the cutting-edge
liposomal vitamin c
Tested, trusted and used by several
superhumans, like the 9-time IRONMAN
finisher Jason Walkley or the world champ
Claire McGrath and even the current
go to supplement of Jessica Ennis Hill.
Altrient’s super bioavailable liposomal gel
delivers 1000mg of vitamin C with extra
high phospholipids and 500mg phosphatidylcholine per
sachet. This Reader’s Choice, Editor’s Choice’s award winner
vitamin C supplement is turning heads in the health, beauty
and fitness industry. A true wellbeing hero, Altrient C and B
vitamin complex a proud partner of IRONMAN Lanzarote
(‘The toughest Triathlon race’) after passing the rigorous
doping tests process.
Website: www.abundanceandhealth.co.uk
Email: info@abundanceandhealth.co.uk

BEST NUTRITIONAL SUPPLEMENT
Turmeric+
Turmeric+ contains FutureYou
Cambridge’s patented
combination of curcumin
and soy lecithin which makes
it 30x more absorbable
than standard turmeric. Turmeric+ also contains vitamin
C which contributes to normal collagen formation for
the normal function of cartilage. This science-backed
supplement, which is Informed Sport Certified, has been
researched at CAR (also known as the High Performance
Centre) in Barcelona, as well as with professional rugby
players with encouraging results. This patented turmeric
formulation has been the focus of more research studies
than any other bioavailable turmeric and curcumin
supplement.
Visit: https://futureyouhealth.com/turmeric-plus or call
Customer care 0800 808 5740 9am - 5pm 7 days a week

BEST NUTRITIONAL SUPPLEMENT
Hydration and vitamin
supplement in one
ZERO Protect is an advanced immune
electrolyte tablet. HIGH5 understand
that training doesn’t stop in the winter.
ZERO Protect combines hydration and
active ingredients into one tablet so you
can enjoy your sport regardless. Based
on the popular HIGH5 ZERO hydration
tablets, ZERO Protect contains key electrolytes for superior
hydration. It also contains active ingredients like Echinacea
and ginger root extracts, combined with Vitamin D3, Folic
Acid and Vitamin C to maintain your body’s immune
system. ZERO Protect is ideal for exercise or just as a drink
throughout the day. Try it with hot water after a cold
outdoor training session!
Website: highfive.co.uk
Email: info@highfive.co.uk

BEST NUTRITIONAL SUPPLEMENT
Bimuno® DAILY
Prebiotic Supplement
Prebiotic food supplement Bimuno®
DAILY is developed and manufactured
by Clasado BioSciences. Harnessing
unique galactooligosaccharide
(GOS) technology, Bimuno® DAILY
makes targeted gut-mediated wellness effective and
accessible for everyone. Making gut health maintenance
easy, the flavour-free powder sachets can be added to
tea, coffee or even sprinkled on food. Developed on a
core understanding of the gut microbiome and its wider
impact on overall health, Bimuno® DAILY increases levels
of bifidobacteria in the gut in just seven days and is also
vegetarian-friendly and gluten-free. As the only prebiotic
with Informed Sports certification, Bimuno® is safe for
professional athletes to take. Tel: 0118 370 2800.
E-mail: info@clasado.com. Web: www.clasado.com

BEST NUTRITIONAL SUPPLEMENT

Veg-Omega 3
Omega 3 is incredibly important
for any athlete due to the
benefits it provides. However as
the main source of omega 3 in
the diet is through oily fish, for
those athletes choosing to follow
a plant-based diet it can be
difficult to get beneficial levels
of omega 3 through the diet
alone. Healthspan Elite’s VegOmega 3 is the first Informed
Sport accredited vegan omega 3 supplement. Providing
340mg DHA and 170mg EPA, it’s also one of the only
vegan omega 3 supplements available that provide both
EPA and DHA in beneficial levels.
Website: www.healthspanelite.co.uk

BEST NUTRITIONAL SUPPLEMENT
Symprove
Symprove is a unique food
supplement designed to support
your gut microbiome. Its water-based
formulation containing multi-strain live
bacteria arrive in the stomach, survive
passage through the gut and thrive
there. Proud of independent research
carried out on the product, Symprove
Ltd are committed to providing further
insight on the impact of Symprove on
other components of the microbiota and the implications
for the maintenance of human health. Symprove is glutenfree, dairy-free, and suitable for vegans and vegetarians.
Tel: 01252 413600
Web: www.symprove.com
E-mail: support@symprove.com
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BEST PROTEIN
Awesome vegan
protein
www.fsnmag.com
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INGREDIENT
BEST PROTEIN

BEST PROTEIN

Complete Vegan
Protein

PRObev™

Complete Vegan Protein offers a
high quality protein alternative
for those individuals looking
for a plant-based solution that
provides a complete amino acid
profile. Complementary vitamins,
such as vitamin B12, are also
included as they are traditionally
quite difficult to obtain through
a plant-based diet alone. Only
available unflavoured so you can
add to smoothies or cooking, each
pack also comes with one free flavour drop of your choice,
allowing you to mix up your traditional protein shake
flavours on a daily basis.
Website: www.healthspanelite.co.uk

BEST PROTEIN
Dynamic Whey Protein is an excellent
nutritional supplement for individuals
looking for a pure protein source that
comes from grass-fed and rBGH-free cows
to complement an active and healthy
lifestyle. It is an easily digested, low-carb
source of 25 grams of pure whey protein
isolate. The blend contains amino acids, all 9 essential amino
acids, concentrated levels of BCAAs, and no added sugars!
Dynamic Whey Protein may help support:
• Muscle growth and repair
• Energy levels during endurance sports
• Fat loss and weight management
• Healthy immune function
The Practitioner price for the Dynamic Whey Protein £18.20
inc VAT.
For practitioner accounts visit www.nutri-dyn.co.uk
FSN JANUARY/FEBRUARY 2020
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PRObev™ is produced by
utilizing a proprietary filtration
process that isolates native whey
proteins in a highly concentrated
form to provide maximum
functionality. PRObev™ delivers
an exceptional clean taste
and a strong nutritional profile to a variety of waterbased beverage and gel applications, including RTD
protein waters, clear RTM protein shakes, gels, gummies
and ice pops. Designed for the sports nutrition and
functional foods markets, PRObev™ provides superior
quality protein and BCAA levels for optimal nutrition
performance. It supports product innovation and market
reach by providing a superior sensory experience and low
astringency that compliments refreshing, fruity flavors.
www.milkspecialties.com

BEST PROTEIN
Dynamic Whey Protein
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Many plant-based proteins taste
chalky, have a grainy texture and
generally underwhelm on taste,
not Awesome Vegan Protein.
Smooth in texture, strong on
its macros and big on flavour
Awesome Supplements breaks
the mould, especially at only 70p
per serving. With Awesome Vegan
Protein Chocolate Salted Caramel
flavour as Awesome’s #1 selling product across their whole
range its proven that their customers fly the flag for this
product. It’s their #1 selling protein powder, will it be the
FSN award winner. You decide.
https://awesomesupplements.co.uk/

Patented Non Denatured
Whey Supporting Most
Powerful Antioxidant
A pioneering breakthrough in whey
protein delivers a formula with
unprecedented natural micronutrient
and amino acid profile. Never before has a whey protein
been able to provide such powerful antioxidant support at
the cellular level. Specifically designed to support cellular
production of the most powerful antioxidant known to
science "Glutathione". In a formulation made from the
highest grade non-denatured whey found anywhere in
the world. By not taking whey from the cheese industry
like mainstream producers & delicately protecting ‘Pasture
Grazed, Raw Milk Nutrients’ throughout a proprietary
production method, Regenative sets a ground-breaking
new global standard in natural whey formulas.
regenative.com

I WWW.FSNMAG.COM

11/12/2019 15:46

PRODUCT AWARDS 2019

BEST RECOVERY
BetterYou Magnesium Gel
Providing a regulated release of
magnesium for sustained delivery,
BetterYou’s Magnesium Gel is ideal for
use during and after exercise. A highly
concentrated formulation, perfect for
those looking to quickly and effectively
raise their magnesium levels, the
transdermal magnesium supplement
offers a more targeted application
which is ideal for use on joints and
muscles. When applied and massaged
into the skin, absorption of this essential mineral begins
immediately, helping to support relaxation and overall
wellbeing. The ultimate way to replenish magnesium levels,
applying magnesium topically contributes to the natural
repair and relaxation of the muscles.
For more information, visit www.betteryou.com
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BEST RECOVERY
cbd muscle rub
Our all new, first of its kind, 0%
thc cbd sports balm has been
scientifically designed to assist
the active with their recovery. We
have ventured into the realms
of menthol to create a product
with a cooling and soothing
experience for fatigued and
sore muscles. We only use natural ingredients and quality
manufacturing processes to produce this premium 3rd
party lab tested product. This product has been given the
Hemp Certification by the Banned Substance Control
Group, making it the most rigorously tested sport muscle
balm available to athletes and enthusiasts alike.
Tel: 01727884503
Web: www.fourfivecbd.co.uk
E-mail: contact@fourfivecbd.co.uk

MAG365 BF Better Fitness
MAG365 BF has rapidly
become a favourite amoung
fitness enthusiasts for its
replenishment of electrolytes
as well as giving you your daily
dose of ionic magnesium, which
is especially vital when you are
physically active. Like their flagship product, MAG365 BF
fizzes when warm water is added – a proprietary process
that predigests the magnesium so that your body can
start utilizing it immediately. Along with essential cofactors
D3, K2 and boron for optimal bone and cardio health,
MAG365 BF has potassium, zinc and vitamins C and B6 for
optimal performance and muscle recovery. MAG365 Better
Fitness is the answer you seek!
Website: mag365.co.uk

BEST NEW

BEST NEW
Awesome
Pre-Workout
In terms of ergogenic
compounds the
science is clear, we
know what works
and what doesn’t, so
why not put all those
proven ingredients into one product, in the right dose,
and flavour it in a way that’s a pleasure to consume? This
is what Awesome Pre-Workout delivers, creatine, beta
alanine, betaine, l-tyrosine, glycerolmax and vita choline,
with caffeine and theanine added separately, a simple
yet potent performance enhancing supplement. You can
opt for a caffeine free serving, or add as many capsules as
needed at 60mg per capsule of caffeine and theanine, truly
personalising your pre-workout
https://awesomesupplements.co.uk/

Bimuno® TRAVELAID
Prebiotic Supplement
Proving that targeted gut wellness
and on-the-go convenience aren’t
mutually exclusive, Bimuno®
TRAVELAID is a prebiotic food
supplement delivering the
research-driven benefits of
Bimuno® in a chewable pastille format. Ideal for travelling
athletes, holidaymakers and business travellers, Bimuno®
TRAVELAID supports the continuation of gut-mediated
wellness using Bimuno®’s unique galactooligosaccharide
(GOS) technology. Supported by over 80 scientific
publications, Bimuno® TRAVELAID prebiotic fibre pastilles
encourage the growth of bifidobacteria in the gut in just 7
days, supporting the immune system and reducing the risk
of travellers’ diarrhoea. Tel: 0118 370 2800.
Email: info@clasado.com. Web: www.clasado.com
WWW.FSNMAG.COM
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BEST NEW
Levagen+ Sport
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BEST NEW

Bursting with Flavour,
Boosting with Energy
HIGH5 Energy Gummies are full of both
flavour and energy, the perfect alternative
to gels during exercise! Keeping energy
levels high is important to maintain
your endurance performance. Energy
Gummies provide a tasty and easy-tochew carbohydrate which is gentle on the
stomach. These pocket size chews keep you at your best
for longer. As we come to expect from HIGH5 products,
Energy Gummies only contain natural flavours and no
artificial sweetener. And with no gelatin used, HIGH5
Energy Gummies are vegetarian and vegan friendly!
Energy Gummies come in a resealable pouch so you can
get your boost when you need it most.
Website: highfive.co.uk
Email: info@highfive.co.uk

BEST NEW
365CBD Thermabalm is a
potent formula that blends pure
CBD with steady, comfortable
heat. Soreness, strain and
fatigue melt away upon
contact as the balm gradually
warms the area and CBD is
absorbed directly through the
skin. 365CBD infuses potent,
Austrian-made topicals with the
natural benefits of pure CBD
manufactured by Mile High Labs,
regarded across the CBD industry as a leading voice on
compliance, quality and consumer protection. The result
is an effective and easy to use product that can be used
before or after activity.
Tel: 08000 418 342. Web: 365-CBD.com
FSN JANUARY/FEBRUARY 2020
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Antioxidant &
Immunity Support
Redefining how we conceive the
true biological potential of a natural
whey protein, at a cellular level.
Regenative is based on a pioneering scientific approach
to maximising the micronutrient benefits from whey
protein formulation. Instead of using the same chemically
treated cheese manufacturing waste product, currently
fuelling the global whey protein market. Regenative utilises
a proprietary method, filtering the world’s highest grade
whey, from year-round pasture grazed raw milk. The end
result is a protein with far a greater ‘natural’ micro-nutrient
and amino acid profile than any other commercial whey.
Providing the human body with vast array of cellular
benefits, beyond the capabilities of conventional proteins.
Including cellular energy regulation, immune function and
antioxidant status support. Website: regenative.com

BEST NEW

365CBD Thermabalm
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Levagen+ Sport is a ground breaking
new product developed specifically
for Elite athletes. CBD oil is
everywhere at the moment, but the
simple fact is that CBD supplements
present a risk for athletes because
it’s impossible to guarantee that no
other cannabinoids are present in
the supplement (which are banned
by WADA). In addition, there is
currently no CBD supplement
registered with the Informed Sport programme which
means they won’t be tested for any other substance
banned by WADA. Levagen+ Sport is backed by research
and is a safe, natural and batch tested alternative to CBD,
that provides similar benefits.
Website: www.healthspanelite.co.uk

Arctic Gel 365CBD
365CBD Arctic Gel combines
the soothing properties of
a targeted cooling gel with
the natural benefits of CBD.
Whether it’s cooling down
sore muscles after a workout,
or easing everyday aches and
pain, this CBD topical is fast
and effective when you need it
most. 365CBD infuses potent,
Austrian-made topicals with the
natural benefits of pure CBD
manufactured by Mile High Labs, regarded across the CBD
industry as a leading voice on compliance, quality and
consumer protection. The result is an effective and easy to
use product that can be used before or after activity.
Tel: 08000 418 342. Web: 365-CBD.com
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CASE STUDY

Ketogenic diets
– sporting
performance
and clinical
applications

In terms of dietary trends, we’re at a point in time where it is clear
that certain approaches work better or worse for certain individuals.
This was certainly the case for Paul Ehren’s case study Claire, who
responded exceptionally well to a full keto diet.

C

onventional sports nutrition advice

very successful competitive bodybuilder during

StrongFirst, led by the well-known Russian strength

has traditionally recommended

the 1990s and early 2000s, winning almost 30

and conditioning specialist Pavel Tsatsouline. Claire

high-carbohydrate low-fat (HCLF)

titles nationally and internationally. A couple of

is currently the British event coordinator and senior

diets, particularly for endurance

retirements and returns to the stage took place

instructor for the company, which requires her to

athletes. The ‘pasta parties’ held the

before she finally hung up her posing bikini in

travel and teach in the UK, USA, Europe & Asia.

day before many marathons is the

2010.

perfect case in point. Fuelling is but one aspect of

Competing in the ‘Toned or Athletic’ figure

Claire’s migraine attacks

the argument; immunity and recovery have both

class (57kg), Claire employed the classic

Over many years, Claire has conducted an

also been referenced as reasons for the ingestion

bodybuilding dietary regime of six meals per

impressive amount of research into her own

of high levels of starchy carbohydrate, both in

day, with a HCLF macronutrient focus and

nutritional strategies. It is important to realise that

training and competition (1,2).

a consumption of around 200 g carbs per

her motivation to do so was drawn, not only from

day. During contest preparation she cut her

her desire to perform and look better, but also

a universal panacea because there are always

carbohydrate consumption to only that of

from a debilitating medical condition – migraines.

genetic outliers who strongly buck this trend and

green vegetables – this helped her to obtain

thrive on a low-carbohydrate high-fat (LCHF) diet,

the ‘ripped’ muscular look required. During this

of 20, which at the time appeared to be a one-off

which has led to a number of other nutritional

period of time, she usually lost her menstrual

event. However, they returned in her mid-30s

strategies being adopted by coaches and athletes.

cycle within the first four to six weeks, plus

and became progressively more frequent as she

she experienced poor sleep patterns, a lack of

got older, averaging four per month, sometimes

the ketogenic diet and this, together with an

energy, bad skin, painful joints and general low

increasing to six to eight per month, with her worst

acknowledgement of intermittent fasting (IF),

mood and poor temper.

period peaking at five per week. These attacks

However, this paradigm cannot be taken as

Arguably the most extreme form of LCHF is

and their application for both sporting and

Post-competition, she would experience

clinical purposes by a female competitive athlete,

an inevitable rebound in body fat when she

is the subject of this case study.

returned to ‘normal’ eating patterns. This

Claire’s historic HCLF eating
patterns
Claire Booth, currently 47 years of age, was a
22

Her first migraine attack was around the age

included visual auras, crippling headaches and
nausea, normally requiring complete bed rest.
Both Claire’s mother and grandmother had also

cyclic eating pattern continued for most of her

suffered with migraines, so it was put down in the

competitive career.

usual way to genetics. A variety of medications

In 2008, Claire discovered both kettlebells
and the international strength training company

were prescribed for her, including Amitriptyline,
Sumatriptan and Pizotifen, but without any success.
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Case study

“My personal thoughts, for what they are worth,
is that I am instinctively suspicious of any
elimination diet, particularly used in the long
term. Without doubt, though, this protocol has
been tremendously successful for Claire from a
clinical, performance and aesthetic standpoint…”
diet extremely low in carbohydrate is adopted

Jumping in time to 1911, the first modern

Beta blockers and the contraceptive pill were
also suggested by her doctor, but she refused.
Being a strength and conditioning specialist
and a nutrition practitioner, Claire recorded
migraine frequency, menstrual cycle, diet, sleep
and stress levels, but without any obvious
pattern emerging. She also underwent blood,
hormonal (DUTCH) and food intolerance testing,
which again did not produce any clear answers.
Until recently, these attacks have been managed
and tolerated, but not cured.

History of the ketogenic diet and
intermittent fasting
Considering the history and theory behind
the use of the ketogenic diet and intermittent
fasting (IF), they started as remedies for another
neurological condition – epilepsy. Far from being
a modern phenomenon, we can actually go
back to Hippocrates in 400BC, when ‘the father
of modern medicine’ proclaimed that far from
being a curse sent from the Gods, which was the
perceived wisdom at the time, epilepsy was in
fact a disease that could be treated and cured
by dietary intervention. This incredible foresight
was taken up by other physicians of the time,
including Erasistratus and Galen.

studies were carried out on IF (3), which

(classically defined as less than 20g per day), the

eventually went mainstream in 1916 when Dr

liver reacts in a different way: oxaloacetate is

McMurray published a fasting and sugar/starch

diverted to the gluconeogenic pathway, leaving

free diet protocol in the New York Medical

the acetyl-CoA to be utilised in the hepatic

Journal (4). The mass media, and therefore the
general public, started to adopt the approach
in the 1990s when the Hollywood producer Jim
Abrahams successfully obtained treatment for
his son Charlie’s epilepsy. This led to the film
First Do No Harm, starring Meryl Streep, and the
formation of the charity The Charlie Foundation,
which still continues its work to the present day.
The ketogenic diet, as opposed to IF,
was bought into focus in 1921 when Rollin
Turner Woodyatt’s research into diabetes
highlighted the role of three compounds: beta
hydroxybutyrate, acetoacetate and acetone
(referred to collectively as ketone bodies). These
were produced in the liver during conditions
of starvation or extremely low carbohydrate
availability. This work continued with Woodyatt
and his colleagues, who coined the term
‘ketogenic diet’.
A full description of the pathways leading to
the formation of the ketone bodies is beyond
the scope of this article, but in summary,
dietary fatty acids, or those liberated from
adipose tissue, are subjected to a process of
beta-oxidation, with the resulting acetyl-CoA
entering the Krebs cycle, where in combination
with oxaloacetate, the reduced coenzymes
NADH and FADH2 are generated. Oxidation of
these coenzymes in the electron transport chain
releases the energy required for the re-synthesis
of ATP.
In circumstances of chronically reduced
glucose availability, which in the context of this
article will be in fasted conditions or when a

formation of beta hydroxybutyrate, acetoacetate
and acetone.
Of these three ketone bodies, the first two
are transported to peripheral tissues where they
can be re-converted to acetyl-CoA in the tissue
mitochondria for use as an energy source. This
applies to practically all tissues, including the
heart and skeletal muscle. Ketone bodies are also
able to cross the blood-brain barrier to maintain
neural function. It can be noted that red blood
cells, having no mitochondria, must rely on
anaerobic glycolysis for their energy production,
and although the liver is the source of ketone
body production, it can’t utilise them as an energy
source because it lacks the enzyme thiophorase.

Claire’s dietary evolution
A number of years ago, Claire started to read

Primal Nutrition: Palaeolithic and Ancestral
Diets for Optimum Health by Ron Schmid.
She adopted a modified form of the protocol
and found that she no longer suffered post
prandial dips in energy and mood patterns. She
then experimented with IF, which ranged from
16hr:8hr ratios to full 72 hour fasts. Maintenance
of these fasts was never a problem and athletic
performance (bodyweight resistance training,
barbells, and kettlebells) actually improved.
Even though some improvements in general
health were experienced, the migraines
unfortunately continued. Dietary experimentation
continued for some years until she experienced
another extended period of poor memory, brain
fog, skin breaks-outs, significant mood swings,
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[Case study
been shown in some studies to be anti-catabolic
and a safeguard against the gluconeogenesis
breakdown of muscle tissue.

In summary
This article is certainly not a personal crusade
to promote the general use of a keto style diet;
Claire readily admits that her success is probably
due to a combination of her individual genetic
lipid metabolism and attention to detail in both
sourcing her produce and implementation of
an increased rate of migraine attacks.
➤and
This led to more testing; early menopause was
initially considered, but hormonal assessment
ruled this out.

the diet.
to spike blood glucose levels and take her out of
ketosis. She restricts her carbohydrates to 20g,
and the remainder of her diet comes from fats.
An example of her daily dietary intake is:

At this point, Claire started to further research
ketogenic diets and their clinical application
through the work of Dominic D’Agostino,
Stephen Phinney, Jeff Volek and Eric Westerman.
She purchased a blood glucose and ketone
monitor and the initial daily macro count that

5am – Wake up, consume apple cider vinegar,
Himalayan sea salt and black coffee
Two hours admin work, emails, social media etc
Coffee, coconut & cream, plus resistance training
(always completed fasted)

she followed was: protein 40g, carbohydrates

Homemade bone broth

20g, fat 150g, giving an overall Kcal input of 1590.

1pm lunch – If traveling or busy with StrongFirst
requirements this is often skipped, but examples
are:
• Egg and cheese omelette, spinach, extra virgin
olive oil
• Scrambled eggs with cream, spinach, olive oil
• Homemade ‘Fat Bomb’ (mascarpone, double
cream, peanut butter, cacao powder, desiccated
coconut, all fashioned into balls – approx. 150
kcals and 15g fat).

Two things stand out on this so-called ‘clinical
keto’ protocol; firstly, the obvious very low level
of carbohydrate intake, but secondly the protein
level only equated to approximately 0.6 g per kg
body weight based on Claire’s weight at the time
of 65kg.
Over the coming weeks, energy levels dipped,
but interestingly the migraines completely
stopped.
At this point a quick delve into Claire’s
individual lipid metabolism will be helpful. She

3pm – Coffee, coconut and cream, bone broth
8pm dinner – e.g. Coconut chicken curry with
cauliflower and broccoli rice fried in butter or
avocado oil with crushed garlic and ground pepper.

had undergone DNA screening with Nordic Labs,
which disclosed the following results:
GENE

VARIATION

CLAIRE’S RESULT

LPL

1595 C-G

CC

It must be appreciated that Claire ensures
that she only eats pasture raised organic meats,
poultry, eggs and dairy, and all her vegetables
are also sourced from organic producers.

CEPT

279 G-A

AG

The ketone levels that Claire has recorded

APOC3

3175 C-G

CC

when feeling ‘on top of her game’ is 1.5 mmol/l.

APOE

E2/E3/E4

E3/E3

The highest she has experienced is 3.5 mmol/l,

It can be seen from these results that her

which conventional medicine would be getting
extremely nervous about due to a perceived

ability to metabolise fats is not genetically

risk of acidosis – but this is possibly a confusion

compromised.

between nutritional ketosis and diabetic acidosis,

Apart from her slight drop in energy levels,
other performance decrements included:

which is seen in type 1 diabetics.
Her blood glucose has been recorded as

exercising heart rate was more elevated than

3.1 mmol/l at its lowest, with no apparent ill

usual, and her recovery was taking longer than

effects, and it averages 4.3 mmol/l one hour

normal.

post prandial.

Research has shown that keto diets can cause

To quote Claire: “I currently have no migraines,

However, she strongly believes that without
the ability to thrive on ketones, our distant
ancestors would never have survived, and
that we have become dependent upon
refined and overly farmed crops that cause
chronic inflammation, obesity and metabolic
syndrome: “we burn what we feed the body,
making it impossible for many to access their
fat stores as a systemic source of fuel.”
My personal thoughts, for what they are
worth, is that I am instinctively suspicious
of any elimination diet, particularly used in
the long term. Without doubt, though, this
protocol has been tremendously successful
for Claire from a clinical, performance and
aesthetic standpoint, but we need to be
aware of her individual biochemistry and her
religious attention to detail, neither of which
are likely to be shared by the majority of
athletes.
Interestingly, Claire adopts the antiglycolytic training principles practiced by Pavel,
which may be one reason why we do not see
a performance decrement. I would normally
expect to encounter them on a high fat diet,
especially during intense training periods in
excess of 70% VO2max.

Without doubt we can learn from

Claire’s journey and use at least some of the
elements she has adopted. In much the same
way as a musician absorbs any number of
styles and influences when developing their
own techniques and unique sound, we, as
nutritionists, should remain open to all of the
dietary systems available to us; they all have
features worthy of use or at least further
research.
There is no black and white, only shades of
grey. fsn
• References available upon request

ABOUT THE AUTHOR

disruption in the body’s electrolyte balance, and

I only need five to six hours of sleep, with no

after a period of experimentation Claire found

mid-afternoon dip in energy, my mental clarity

that the introduction of a daily dose of seven

has improved, I am leaner than I have been

grams of Himalayan salt sorted out both the

since my competitive bodybuilding days, I am

pass (with distinction) the Certificate

elevated heart rate and poor recovery rate.

satiated after meals for longer, my moods are

of Integrative Sports Nutrition. As an

Claire then amended the exact makeup of the

better, particularly during my monthly cycle, my

strict clinical keto approach and continued to

skin condition has improved, my strength and

experiment with her food intake. At the date of

power have improved, and I have recently hit

writing, Claire is consuming 1600 to 1800 Kcals/

lifetime best lifts. Even though I’ve had numerous

day at a body weight of approximately 60kg.

people telling me I would lose muscle tissue,

Approximately 25 per cent of her calories come

this certainly does not appear to be the case.”

from protein – higher protein levels were shown

As an aside here, beta hydroxybutyrate has

24
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PAUL K EHREN is a master personal
trainer, NABBA qualified coach and was
one of the first graduates to take and

athlete, Paul is a former British Masters
Bodybuilding Champion and has won
multiple titles at regional and national level and has
represented GB. In clinical practice, Paul has a variety of
elite and recreational sportsmen under his care, in addition
to many non-sporting clients. Now 61 years of age, Paul
remains a competitive athlete and is currently involved
in his ‘Healthspan’ project, promoting health, vitality and
mobility for the over 50’s. www.paulkehren.co.uk

I WWW.FSNMAG.COM

09/12/2019 17:40

Pg25 - Ciitech FP.indd 1

11/12/2019 10:38

[Ingredient focus

The multipower of
vitamin K2

In the past decade vitamin K2 has finally been recognised alongside vitamin D3 for its involvement
in calcium regulation in our body, important not only for bone integrity, but cardiovascular health and
inflammatory control too. The following focus on K2 is written by contributions from Jim Beakey at
Kappa Bioscience and Keeley Berry at BetterYou Ltd.

V

itamin K2 is a newbie to the

sport (2,3). Stronger bones provide protection

menaquinones, with menaquinone 4 (MK-4) and

nutritional understanding of

against significant fracture in aggressive sports,

menaquinone 7 (MK-7) being the most common

calcium regulation, but it has

and against lesser fractures in repetitive motion

forms found in supplements. MK-7 is the most

thankfully now taken its rightful

and impact sports like running. In other words,

popular choice because it stays biologically

place alongside vitamin D3,

the whole body adapts to the demands of

active in the body for longer than MK-4.

which has for a long time been

specific athletic movements and requirements;

Bones undergo a cycle of regeneration about

recognised within this important physiological

for example, the strength, balance and impact

every seven years, via specialised cells that build-

role, plus has actually now been implicated in

requirements of gymnastics.

up and remove old and damaged bone. When

several other bodily systems (1).
The obvious benefit of improved calcium

Calcium is the bedrock of strong bones, but

we are young, new bone is created faster than

sufficient calcium intake alone does not ensure

old bone is removed. Peak bone mass is reached

regulation, via physiologically replete levels of

the degree of bone adaptation required by

after the age of 20, then levels off and begins

vitamins K2 and D3, is bone health. Our skeleton

aggressive resistance training. Vitamin D3 aids

a natural decline (4). The balance then tips in

is the framework upon which all athletic training

calcium absorption into the bloodstream where

favour of cells that break down bone, and old

and performance is built. Contrary to common

it can be put to work, and vitamin K2 activates

bone is removed faster than it is replaced.

assumption, it is a living organ that supports and

osteocalcin proteins that integrate calcium into

provides protection for all other body systems.

bone. To optimally build muscle and gain the

managed because bones, like muscles, grow

Bones respond to athletic training, growing

maximum performance benefits of training,

in response to resistance training and proper

thicker and denser to support the increased

the body requires specialised nutrients to

nutrient supplementation. Resistance training

muscle mass developed by resistance training

build the skeletal framework for this growth.

significantly increases bone mineral density

and to provide protection against the rigours of

Vitamin K2 is available in many forms, known as

(BMD) (2,3,4), and in as little as six months.

26

The good news is that this cycle can be
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“By removing
existing calcium
and restoring vessel
flexibility, arteries
can expand to
accommodate the
increased blood
flow demanded by
physical activity and
deliver more oxygen
to muscles and other
systems, thereby
aiding physical
performance.”
vessels (11), and a high intake of vitamin K2
positively influences blood vessels (12).
Research has demonstrated that participants
with adequate vitamin K levels experienced
a reduction in cardiovascular disease (CVD),
calcification of blood vessels, and all-cause
mortality. This improvement in cardiovascular
health was believed to be due to a reduction in
arterial calcification and the authors suggested
that increased amounts of vitamin K2 may
contribute to heart disease prevention. Another
study showed that calcification could be
What’s more; studies demonstrate that vitamin

constricts blood flow, diminishing the body’s

counteracted by daily intake of 180 μg of MK-7,

K2 alone (without resistance training) supports

capacity to carry oxygen to vital organs.

reducing arterial stiffness (8).

bone growth (5,6).

By preventing calcium deposition in arteries,

Via both population and clinical studies,
vitamin K2 has been shown to activate matrix

vitamin K2 essentially cleans and maintains

turns the clock back for when the inevitable BMD

Gla proteins (MGP), which are found in the

the circulatory system of healthy individuals.

decline begins. A high BMD as a young athlete

cartilage and smooth muscle cells of the

What’s more, by removing existing calcium and

portends to a reduced, but still proportionally

vascular system. MGP has a high binding affinity

restoring vessel flexibility, arteries can expand

higher BMD as an older athlete. Studies have

to calcium ions in the blood, inhibiting vascular

to accommodate the increased blood flow

shown that a 10 per cent increase in peak bone

mineralisation, and it can even reverse existing

demanded by physical activity and deliver more

mass at the end of adolescence leads to a 50 per

calcification and reduce arterial stiffness (8).

oxygen to muscles and other systems, thereby

cent decrease of fracture risk in later years (7).

This is important to athletes because some

aiding physical performance.

The establishment of a higher peak BMD

Calcium and cardiovascular
health

degree of arterial calcification
may be common;
arterial calcification

Calcium is needed by athletes for skeleton

has even been

building, muscle contraction, nerve signalling

demonstrated

and other metabolic processes. Unfortunately,

in otherwise

though, there is a negative physiological

healthy adolescents

consequence under which calcium can be

(9,10). Actually,

viewed. Excess calcium in the bloodstream can

according to some

be deposited in our arteries as calcium plaques,

researchers, a

which is why it is not sensible to consume cheap

certain degree of

calcium supplements that do not contain the

arterial calcification

calcium regulating nutrients. Deposition of

likely exists in all people (10).

calcium results in hardening of the arteries,

Insufficient activation of MGP (by vitamin K2)

a stiffening of vessel walls that reduces and

is associated with calcium deposits in blood
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role of vitamin K2 in muscle
➤ The
inflammation
In addition to skeletal and cardiovascular
health, K2 shows some role in muscle recovery
via anti-inflammation properties, muscle
contraction, and the prevention of muscle
cramps. Resistance training can lead to muscle
damage and soreness, accompanied by a
local inflammatory response, which limits
performance in the following one to two days.
Vitamin K2 has been shown to have antiinflammatory activity that could be beneficial for
muscle recovery.
Calcium is an important component in
proper muscle contraction because, with ATP, it
facilitates the cross-bridge cycling between actin
and myosin within the muscle fibres, that leads
to muscle contraction. Calcium ensures that the

K2 missing from our diet

longer subtypes, MK-5 to MK-14 (15). These

binding sites on the actin fibres are available

K2 is sometimes called the ‘missing’ vitamin

are not foods that are commonly found in the

for the myosin to bind. If calcium is not present,

because its importance went largely

western diet.

the binding sites are blocked and the muscle

unrecognised until recently. However, K2 is

relaxes. However, too much calcium in the

also largely missing from the western diet.

system can disrupt the contraction of muscle,

Historically, vitamin K has been ignored as a

K2 M7 supplementation in sports
nutrition

commonly known as muscle cramps. Because

dietary supplement because it was thought

Some research has indicated that levels of

vitamin K2 helps to regulate calcium balance,

that adequate levels were present in the diet.

vitamin K2 that are four to 10 times current

Whilst this is true for vitamin K1,

research has demonstrated

which is found in green leafy

that vitamin K2 can reduce

vegetables, the human diet

or prevent muscle
cramping (13).
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osteocalcin activation in support of bone growth.
Additionally, as noted, recent clinical studies

typically only provides 25

suggest that K2 taken at a high dosage of

per cent of the nutrient

above 180 μg/day helps to reduce bone loss

reference value (NRV)

and improve cardiovascular health through the

of vitamin K2, meaning

reduction of arterial stiffness (8). So, anyone

that many of us are

wanting to look after their bone and circulatory

deficient in this vitamin.

health should consider supplementing.

In fact, a population

Additionally, for those who suffer from

study published in the

malabsorption disorders, or struggle taking

Nutrients journal found that
insufficiency was present in
almost one in three participants.
Low K2 levels can result from a poor
diet, malabsorption disorders, ageing,
as well as alcoholism and taking certain
medications.
According to Chris Kresser, the
following foods are good sources of
vitamin K2, but with the caveat that
they are from grass fed animals:
Goose liver, cheese, egg yolks, dark
chicken meat, and butter (14).
Additionally, Schurgers & Vermeer
noted that animal foods
contain the MK-4 subtype,
while fermented foods
like sauerkraut, natto
and miso pack
more of the

28

RDAs (75-120 μg/day) provide maximum

tablets, a vitamin oral spray is also proven to be
just as effective, delivering nutrients directly into
the bloodstream. fsn
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[Elite interview: what’s your diet like?

Laura
Sugar
British Paralympic
sprinter and canoeist

Laura Sugar, aged 28, is a former
Welsh field hockey player and now
represents Great Britain in T44
sprint events in athletics and KL3W events in canoeing. Sugar was 17 years old when she debuted
for Wales in field hockey, and she also captained the under-20s team at senior level. Sugar decided
to try athletics at the age of 22, and competed in her first major international event when she was
selected for Team GB at the 2013 IPC Athletics World Championships. Since then, Sugar has enjoyed
more success, including gold at the World Para Athletics European Championships in 2018. She
now combines athletics with canoeing, and won a silver medal in the KL3W 200m final in her debut
appearance for GB at the 2019 ICF Canoe Sprint World Championships.

Q

Q

Hi Laura, thank you
for chatting to us.
For our readers who
are not very familiar with
Paralympic sport classes, could
you explain your T44 and KL3W
classifications?

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?
LS: A typical day of eating would be:
• Breakfast: Two homemade

classification, which is for either a

protein bites (with nuts, whey

track or field event. Then all of the

protein powder and dates) before

40’s are for categories with limbs

training.

Photo: Bence Vakassy

LS: In athletics, you have a T or F

affected to different degrees. My
event, T44, is for athletes with an
impairment below the knee on one
leg. I was born with talipes in my left

• Post-exercise meal: Around
10am, I’ll have two poached eggs
with spinach, brown toast and
beans.

foot and I had to have numerous

tried out for athletics and it kind of

what training I have each day;

• Lunch: Leftover chicken fajitas and

surgeries to correct it, leaving me

went from there – the opportunity

however, my main aim is keeping

vegetables from dinner the night

with a fused left ankle. The KL3

to represent my country at a

a healthy balanced diet as well

before.

category in canoe stands for Kayak

Paralympic Games was too good to

as making sure I am fuelled

• Post-exercise snack: I’ll try to

women and the number 3 is for

miss, so I made the transition. With

before and after sessions. For

have a small snack or protein shake

the least impaired athletes in the

canoeing, I was asked to try it out

athletics specifically, I’ll have less

for my drive home.

sport, which range from single-leg

as they were looking for an athlete

carbs and more protein on the

• Dinner: Beef chilli made with

amputees to fused ankles.

in my category and I absolutely

days where I have lighter speed

kidney beans and vegetables with

loved the sport when I gave it a go. I

sessions, whereas on days with

some brown rice.

got better than expected in a short

large lactic sessions, I’ll go more

• Treat: Small portion of dark

amount of time, and now I want to

carb heavy. Leading up to races

chocolate.

see where it takes me.

where I taper off from training, I

Q

Your first sport was field
hockey. What made you
decide to transition to
athletics and canoeing?

Q

days in the canoe with three

Q

sessions. I have to make sure

LS: First, I have to try and make the

I’m fuelling properly for each

team for Tokyo! And then, if I am

session and getting replenished

successful, my aim is to challenge

afterwards as soon as possible.

for that gold medal. fsn

cut down with food to level with
the training I’m doing. Recovery is

and I saw someone with the same

As a para-athlete,
what individual
dietary strategy have
you developed to best support
your health, performance and
recovery?

ankle as me. I knew I was fast, so I

LS: I think it differs depending on

LS: I never knew that my
disability made me eligible for the
Paralympics because it is not as
visible as others until I was watching
the London 2012 Paralympics

30

elite.indd 30

Photo: Bence Vakassy

[

also key for me, especially during

We’ve read that your
focus is on the 2020
Tokyo Paralympic
Games. What are your goals?
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Superfoods

Antioxidant benefits
of superfoods

T

Rather than consuming high dose single nutrient antioxidants, which might be
detrimental to training adaptations, we can obtain antioxidants from foods,
specifically superfoods. Elspeth Stewart explains.
he life-sustaining process of

of antioxidants present in the body. Nature, it

to help protect against oxidative stress, but are

breathing is necessary to convert

would appear, knows best – free radicals aren’t

much less likely to interfere with the process

oxygen into energy, otherwise

all ‘bad’ and indeed, are a part of the intricate

of exercise adaptation. They can be added to

known as ATP. Unfortunately

mechanisms that help us to adapt to training

meals, snacks or drinks, rather than taken as

this rather important process

stresses. It would appear that free radicals are

pills and capsules. They are foods and thus their

generates large numbers of

actually a catalyst that stimulates a cell to adapt

constituents are easily recognised and utilised

appropriately to a training regime.

by the body, delivering not only antioxidants,

free radicals (also termed oxidative stress) in
our body. Oxidative stress has been linked

There is no doubt that antioxidants are

but also vitamins, minerals, often amino acids,

to the ageing process because, without

beneficial to athletes, but this evolution in

and sometimes fibre or omega oils. This means

sufficient nutritional support, it can lead to

understanding is creating a shift away from

that all aspects of the body are being nourished:

structural damage: the damage can include cell

high-dose antioxidant products and towards

supporting general health and wellbeing in

membranes, blood vessels and even DNA itself.

supplementation programmes that work more

addition to athletic goals.

This piece of information is very important to

harmoniously with a highly nutritious diet. It is

Finally, the alkalising and detoxifying attributes

a sports person because if they are generating

probably safe to say that few of us like the idea

of green superfood powders (especially

large amounts of energy (ATP) during training,

of spending money on supplements that are

wheatgrass, spirulina and chlorella) can’t be

they will also experience increased levels of

inadvertently undermining our hard work!

overlooked. Most athletes are keenly aware

oxidative stress.

Antioxidants

of the role that protein plays in building and

Superfoods

maintaining muscle mass, but some athletes

Superfood extracts are becoming an

are less conscious of the acidifying effect that

Vitamins A, C and E (ACE) are the main nutrients

attractive alternative to high dose antioxidant

proteins have when digested. The inclusion of a

that serve as antioxidants, and so too are

supplements. They certainly shouldn’t replace

greens powder is a convenient way to maintain

chemicals found in all colourful foods – for

the goal of 7-10 portions of veg/fruit in the diet

a good level of alkalinity, which helps to optimise

example, green tea, red wine, berries, tomatoes

each day, but they can be a useful adjunct to

oxygen transport into tissues, another good

and red peppers.

such a diet. Some foods stand out as having

athlete benefit. fsn

It has previously been considered common

notably higher antioxidant or nutritional content

sense that an athlete who is pushing the body

and it is these foods that are commonly available

ABOUT THE AUTHOR

for maximum energy output is going to benefit

in juices, extracts, concentrates or powders.

from more antioxidants in an attempt to

Some examples include; wheat grass, chlorella,

minimise cell damage and speed up recovery

spirulina, goji, blueberry, pomegranate, lacuma

time. However, ongoing research has brought

and beetroot.

about a collective realisation that many of the

and director of Key Nutrition,
specialising in functional nutrition to
optimise health and goals including
performance nutrition, digestive health,

There are obvious advantages to incorporating

objectives we are setting out to achieve through

food extracts and powders into the diet: they

training (increased strength, performance,

provide a significant, yet ‘physiologically normal’

endurance) are blunted if there is an excess

level of antioxidants, which means they are able
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Anthocyanins – their effects
on cardiovascular function
and sports performance
Anthocyanins are coloured pigments in fruits, vegetables and flowers,
which over the past few years have received increasing interest
within a sporting context. Mike Wakeman provides us with a very
comprehensive review of this exciting area.

A

nthocyanins (AN) are pigments

It is also important to remember that whilst

present in many different

numerous berry fruits contain high concentrations

flowers, fruits and vegetables.

of anthocyanidins, each type often contains

There are over 500 recognised

significant differences in their concentration

ANs, and biological activity

and specific structure. For example, the main

depends on chemical structure

anthocyanin in blackcurrant is delphinidin-

(1-3). The anthocyanin content of foods is highly

3-rutinoside, whereas in cherry it is cyanidin-3-

dependent upon factors such as cultivar, ripeness

glucosylrutinoside (17). In humans, foods containing

at harvesting, cultivation site, processing and

primarily delphinidin improved metabolic and

storage (4-7). Environmental factors such as

cardiovascular disease risk biomarkers (18,19),

exposure to ultraviolet (UV) radiation, climatic

whereas cyanidin did not provide the same

temperature, water availability, and fertilisation

protective benefits (20,21). In addition, delphinidin

practices also influence the AN content (8).

has a higher potency of activity towards the

Blackcurrants (BC) are widely recognised for

superoxide radical than cyanidin (22). Therefore,

containing high levels of ANs (1,741 mg/100 g dry

different berries with different specific anthocyanin

weight) when compared with blackberries and

contents may provide different physiological effects,

blueberries (9). Additionally, total anthocyanin

indicating that not all berries may improve exercise

cultivars of sweet cherries ranges from 2.1–344.9

performance.

mg/100 g fresh weight (28), whilst corresponding
values for Montmorency cherries are 0.0-36.5
mg/100 g (10,11).
Given that location and weather conditions

Cardiovascular effects of
anthocyanins
For many years, benefits of anthocyanins

are key factors affecting UV intensity, a 14-fold

were attributed to their free radical

variation in AN content has been reported amongst

scavenging capacity. However, anthocyanins

blackcurrant juices across Europe, while native

also affect signalling pathways (23),

considered to be

cultivars of blackcurrants grown in New Zealand

particularly the nuclear factor erythroid

a limiting factor for

delivered the highest levels of all (12). Possibly as

2-related factor 2 (Nrf2) pathway (24,25).

a result of these inter-species and environmental

Nrf2 is a transcription factor that regulates gene

factors, considerable variability between countries

expression of antioxidant proteins. Epidemiological

speed skaters where restricted blood flow has

in dietary consumption of anthocyanidins is

studies suggest that anthocyanins have a protective

been shown to affect performance (34). The

reported, with for example, men in Italy consuming

influence on cardiovascular disease (26-28),

ability of anthocyanins to increase cardiac output,

around 65 mg daily, while intake by UK women

possibly due to the following factors:

vasodilation and peripheral blood flow in the

consume only around 18 mg/day (13).

• Increasing antioxidant activity

femoral artery and forearms has also been reported

• Inhibiting platelet aggregation

(35-37). This suggests that AN intake may be able

environmental storage factors such as light, pH,

• Reducing growth of atherosclerotic plaque

to improve exercise performance that has a large

temperature and oxygen (14), so prevention

• Enhanced regulation of blood pressure

aerobic component because restricted blood flow

of their degradation within food sources or

• Increasing vascular reactivity

is considered to be a significant limiting factor in

supplements is key to delivering effective and

• Reducing serum cholesterol and triglycerides (29)

muscle oxygenation during high intensity exercise.

consistent doses throughout product life (15).

• Stimulation of endothelial cells to increase

Hence, techniques such as spray-drying of high

production and availability of nitric oxide and

anthocyanin content extracts can preserve the

prevention of its breakdown by free radicals (30)

Cardiovascular effects of cherry
intake

integrity of the product. Moreover, encapsulation

• A direct effect on vascular smooth muscle cells

Seven studies have investigated the effects of

Anthocyanins are also highly sensitive to

of these extracts can further enhance stability
and improve shelf-life. (16).
32

(31,32)
Within a sporting context, blood flow is

muscle oxygenation
(33), as demonstrated in

cherry consumption on blood pressure (38-44).
In a group of young and elderly adults, both
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“Given that location and
weather conditions are key
factors affecting UV intensity,
a 14-fold variation in AN
content has been reported
amongst blackcurrant
juices across Europe,
while native cultivars of
blackcurrants grown in New
Zealand delivered the highest
levels of all.”

cent lower during muscle contraction,

systolic blood pressure (SBP) and diastolic blood

of sweet cherries daily for 28 days,

pressure (DBP) were significantly lowered within

the decrease in SBP did not attain

two hours of a single dose of 300 ml of sweet

significance (43). Similarly, supplementing

cherry juice (SCJ), and returned to baseline levels

at 30 ml/day tart cherry concentrate for six

fibres demonstrated 11-16 per cent less activity,

at six hours (30). However, if servings consisted

weeks failed to decrease both SBP and DBP in

suggesting that muscles worked to the same

of three doses of 100 ml each at zero, one and

healthy adults (42).

intensity with reduced stress. Cardiovascular

two hours, no effect was observed, indicating

indicating that the cardiovascular
system experienced less stress. Muscle

responses included increases to cardiac output

juice. Time dependent effects of tart cherry

Cardiovascular effects of New
Zealand blackcurrant extract
(NZBC)

concentrate (TCC) were observed in two other

In comparison to other AN-rich fruits, most of

total haemoglobin and enhanced uptake and

studies where only the SBP was significantly

the recent literature relating to NZBC appears

utilisation of oxygen in the muscle, which

decreased at one and two hours after ingestion

to relate specifically to a standardised extract

led to reduced fatigue. A study examining

of TCC, but not at four and five hours (39,45). In

produced by Curranz. A study examining

the effects in males of daily and intermittent

diabetic women, six weeks of supplementation

physiological responses to NZBC during

intake of NZBC on cardiovascular responses

with 40 g/day of TCC significantly decreased

sustained isometric contraction observed

during 30 minutes of brisk walking showed that

both SBP and DBP. In a study of elderly subjects,

a 20-35 per cent increased blood flow due

subjects who consumed NZBC experienced a

200 ml/day of SCJ significantly decreased SBP,

to vasodilatory actions (47). NZBC created a

six per cent reduction to DBP after seven days,

but not DBP at six and twelve weeks (46).

6.9-8.2 per cent increase in femoral artery

which increased to 11 per cent after 14 days

Conversely, in healthy adults consuming 280 g

diameter, and blood pressure was 7-12 per

of daily use, with a 14 per cent reduction in

that both dose and time after ingestion are
important in determining the effects of cherry

and stroke volume by 16 and 11 per cent
respectively, and reductions of total peripheral
resistance by 25 per cent. Subjects had higher
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peripheral resistance (TPR) after 14 days
➤ total
continuous intake (48). Mean arterial pressure

these observations, another study in from New

Conclusions

Zealand has shown that exercisers using NZBC

The results of studies

reduced by seven per cent after 14 days, with a

extract experienced less perceived exertion (52),

of anthocyanin supplements

nine per cent increase in cardiac output at seven

thereby demonstrating the benefits of a higher

indicate that exercise performance

and 14 days, and a 10 per cent increase in stroke

cardiac output during exercise because muscles

benefits may be fruit and/or berry specific.

volume after 14 days

receive a greater supply of oxygen and are better

Whereas performance benefits have been

able to cope with fatigue, meaning that it is

observed following blackcurrant ingestion,

easier for the body to deal with that exercise.

similar improvements following intake of

A dose-response study of the effects of NZBC
on cardiovascular function during supine rest
in endurance-trained males showed that 900

other fruits containing anthocyanins have

mg of extract reduced TPR by 20.2 per cent,

Why supplement?

increased cardiac output by 27.5 per cent,

As previously discussed, the anthocyanin

extent. The mechanisms for improved

and increased stroke volume by 17.7 per cent

content of berry fruits is heavily influenced by

exercise performance may be the result of

(49). An investigation into the effect of seven

many factors, which means that to get a similar

increases in blood flow, while other benefits

days consumption of 600 mg of NZBC on

intake from berries grown in different countries

such as adaptations to training might be

physiological responses at rest and during brisk

requires varying amounts to be consumed. In

influenced by changes in cellular signalling

walking found that it enhanced vasodilation

addition, the cultivar of the berry is influential in

and enhanced recovery through up-regulation

during exercise, but not at rest, with participants

the anthocyanin concentration (12). The ripeness

of endogenous, rather than exogenous,

showing 12 per cent increases to both stroke

can also effect the anthocyanin content, with

antioxidative pathways, as well as possible

volume and cardiac output, and an 11 per cent

riper fruit containing higher levels than partially

anti-inflammatory effects. fsn

lowered vascular resistance during exercise (50).

ripe fruit. The doses of anthocyanins used within

A study examining the effect of NZBC on

the studies discussed in this review indicate that

climbing performance demonstrated for the

to get a similar intake from foods would result in

first time improved performance where blood

the consumption of large portions. For example,

flow is seriously affected (51), given the sport

Cook et al (40) supplemented with 600 mg NZBC

is characterised by an occlusion of blood flow

extract for seven days, which is equivalent to

during the muscle contraction required to

around 450 blackcurrants per day. For sports

grip, followed by a phase of vasodilation as the

nutritionists and athletes, products containing

climber moves to the next grip. The group that

concentrated sources of anthocyanidins provide

consumed the NZBC showed an increased hang

an ideal and convenient dietary source for

time of eight per cent, with 72 per cent of this

supplementation to improve performance.

group showing improvements in hang time of an

These products can be in the format of powders,

average of 21 per cent. Moreover, climb duration

drinks and encapsulated products. However,

increased by 15 per cent in the NZBC group

most important is that they have demonstrated

compared to placebo and it is likely that these

clinical efficacy and contain a known dose of

benefits are due to the increased flow-mediated

anthocyanins to provide a reliable intake that can

dilatation, which NZBC delivers. In support of

be used throughout the year.
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Company Profile –
Cosmogroup
has opened up new opportunities

The Quick Response
Manufacturing (QRM) approach

and new business models that are

Cosmogroup knows that in the world of dietary

becoming increasingly popular.

supplement contract manufacturing, variety and

And for a reason. If you’ve been

flexibility are key. That’s why Cosmogroup has

Lot size one: small quantities, big
benefits

considering scaling up your

implemented the Quick Response Manufacturing

1) Reduce inventory (costs): with smaller lot sizes,

(QRM) approach.

you need less inventory, reducing the need for

he evolution in online business

business to take on global online sales, you may
be wondering about the best way to source,

Because today’s consumers – both in B2C

one’ approach. An expensive nightmare? Not
necessarily.

working capital, warehouse space, warehouse

manage and distribute products. What if you

and B2B contexts – don’t want ‘one size fits

personnel, and consequently costs.

could produce and sell products without having

all’. They want tailor-made services. As a

2) Ensure customer loyalty: meet customer needs

to invest in machinery, equipment or specialised

result, Cosmogroup changed its ‘one size

for personalised products quickly to keep them

product knowledge? Contract manufacturing

fits all’ production processes for a ‘lot size

coming back.

may be an option for you to grow your business.

Diversifying into new products
Diversifying into new products and service lines
can provide an effective path

3) Win new business: react swiftly to demands
and win the hearts of new customers. Diversify
your product range to explore new business
opportunities.

to fast growth, as you sell more

Discover Cosmogroup’s expertise

products to existing customers or

Cosmogroup is an innovative, full-service sport

establish new markets. Increased

supplement contract manufacturer, focused

numbers of individuals are taking

on quality, service, and building long-term

a proactive approach to their

partnerships.

health and the wellbeing trend is
sweeping the globe.

Over the years, Cosmogroup have been very
close to great champions, to the winners of World
Cups and Olympic Games, to record holders and
great teams.
Cosmogroup knows what it takes to build the
products of tomorrow and they have put the
processes in place for sustained and continuous
growth, to drive change that makes a real positive
impact for our planet.
Deciding to partner with Cosmogroup is a
strategic decision. Cosmogroup looks to work
with others who also understand its vision for an
innovative future, with products that make life
better.
Some of the productions and contract
manufacturing options that Cosmogroup offers
are shown in the table opposite.

Our expertise: algae as a
sustainable raw material in the
biobased economy
Cosmogroup is specialised in great-tasting and
nutritious algae-based ingredients to produce
the next generation of sustainable and nutritious
plant-based products.
Algae have an extraordinary capacity for
survival and can be produced with a low carbon,
land, and water footprint. Algae are more
sustainable than conventional crops because they
require significantly less energy/input to be kept
alive. The products that Cosmogroup offers are
the result of new technologies for optimising and
monitoring valuable products in the algal biomass
during cultivation.
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Company profile
Algae’s ability to shield themselves from
exterior antagonists has enabled many species
to build up a rich store of proteins, peptides,
lipids and phospholipids, vitamins, minerals,
carotenoids, fibres, and more. Algae is at the
base of the food chain, and many algae species
have adapted to become nutritionally extremely
potent.
The focus is on the development and
integration of mild cell disruption and
environmentally-friendly extraction and
fractionation processes, including functionality
testing and product formulation based on
established algal strains.

A growing market
While algal ingredients are not new in the
nutrition space, interest in these ingredients
is growing, for several reasons. In the face of
growing shortages and strains on our resources,
and the increasing demand for proteins, lipids,
carbohydrates, and other valuable ingredients –
especially those that are vegetarian, sustainable,
environmentally friendly, and organic – it’s

Benefits for sport nutrition

vegetarian origins, the algal ingredients help to

a given that algal ingredients are not only a

There are endless species of algae, and each has

bring sports performance and wellness benefits

renewable source of proteins, but also contain

unique constituents that meet the growing need

together, appealing to a new set of consumers.

high-value compounds for human nutrition,

for nutritional support for active consumers,

This comes as consumers become increasingly

such as beta-carotene, phycocyanin, astaxanthin,

whether weekend warriors or elite athletes.

informed about the products they consume,

EPA (eicosapentaenoic acid), and DHA

Active consumers want active nutrition products

which is driving the demand for more naturally

(docosahexaenoic acid). They will flourish over

to support performance and recovery that’s

sourced products.

the coming decades.

also clean-label and non-GMO, and with its

Algal Proteins:
contain all
essential amino
acids

Protein (63%), carbohydrates (19%),
lipids (11%), ash (4%), moisture (3%)

Algal
Astaxanthin

Algal Bioactive
Brace Peptides

Algal Bioactive
Cutis Peptides

Algal Bioactive
Fortis Peptides

Omega 3

Algal nutrition: the range

A source of quality protein with the added
benefits of insoluble fibre, healthy lipids
and micronutrients, such as lutein and
zeaxanthin.

Purified extracts from algae represent a

A unique red carotenoid produced
in the microalgae Haematococcus
pluvialis. When nature puts algae
in stressful conditions, it shields
itself with the nutrient-rich algae oil
astaxanthin, a versatile compound
that is proving to have a unique range
of health benefits.

Astaxanthin helps increase physical
strength and minimise muscle recovery
time following exertion. It also contributes
to increased resistance to fatigue during
intense exercise.

bars, gummies, drinks, and powders. Algae have

Made by enzymatic hydrolysation to
differ in physiological functionality
and microencapsulated for neutraltasting.

Containing all 20 amino acids with a high
concentration of glycine, hydroxyproline
and hydroxylysine, optimised to stimulate
the biosynthesis of new extracellular
matrix molecules for healthy tendons and
ligaments.

potential source of renewable nutrition and is
suited for various sports nutrition applications,
including naturally derived dietary supplements,
long been touted as a source of novel functional
ingredients and bioactive compounds. Great
progress has been made in commercialising
the following nutraceutical ingredients: Algal
proteins, astaxanthin, beta-carotene, bioactive

Made by enzymatic hydrolysation to
differ in physiological functionality
and microencapsulated for neutraltasting.

Containing all 20 amino acids, with a high
concentration of glycine, hydroxyproline
and hydroxylysine, optimised for beauty
applications and nutricosmetics.

Made by enzymatic hydrolysation to
differ in physiological functionality
and microencapsulated for neutraltasting.

Containing all 20 amino acids needed for
muscle protein synthesis, these molecules
are so small, they need no digestion and
can be absorbed quickly by the body for
instant delivery to the muscle.

Is derived from algae and contains
60% total omega-3, with a minimum
content of 300 mg/g DHA and 150
mg/g EPA in a natural triglyceride
form for optimum bioavailability.

EPA and DHA can help offset increased free
radical damage often generated during
strenuous workouts, causing inflammation
that taxes the muscles, joints and
ligaments. At the same time, they can help
keep the arteries clear and blood flowing
efficiently through the body and to the
muscles, and even the brain.

peptides, and omega 3 polyunsaturated fatty
acids (PUFA).

Standards of quality
Cosmogroup is constantly sourcing new and
innovative ingredients to meet the demands of
our customers’ needs. Our triple-T verification
programme ‘trace-test-trust’ ensures supply
chain transparency and ingredient quality,
focusing on food safety and efficiency.
The Preventive Control Plan is monitored by
several third parties. All enquiries are treated
as confidential. Non-disclosure agreements are
welcome. The production facilities are certified
in accordance with the requirements of EU, FDA,
GMP (Good Manufacturing Practices) and HACCP
(Hazard Analysis Critical Control Point), which
guarantee high product quality and reliability.
Next to that, Cosmogroup is proud to have extra
certificates: Informed Sports Cite, EU organic
manufacturing and packaging, ISO9001:2015,
and Lean Six Sigma. fsn
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[FOCUS ON: IRON
The sports nutrition literature
readily recognises the incidence
of iron deficiency anaemia in
athletes, so an understanding of
iron physiology is helpful in this
regard. Emma Cattell provides
us with a comprehensive
review of this mineral, including
strategies to increase intake and
absorption of it.

T

he recommended daily intake

haem iron is thought to be absorbed more

the ability to reverse the effects of inhibitors,

of iron in the UK is higher for

efficiently than non-haem iron (10), the National

thereby further enhancing absorption (16).

females (14.8mg) than for males

Diet and Nutrition Survey in 2003 found that

(8.7mg) (1), owing to loses

individuals following a varied and well-balanced

that of the general population; the majority of

sustained during menstruation.

vegetarian diet are at no greater risk of iron

male athletes tend to achieve the recommended

Iron has multiple physiological

deficiency than those following an omnivorous

intake, whilst the iron levels for the majority of

functions within the body, including electron

diet (11,12). Hence, there are no separate

female athletes are affected by menstruation.

transport, immune function, DNA synthesis,

daily iron intake guidelines for those following

There is suggestion that the iron requirements

and oxygen transport (2). Iron is a component

vegetarian or vegan diets.

of female endurance athletes are increased

of haemoglobin and also aids in its production.

The body is able to adapt in accordance to

The iron status of athletes is a reflection of

by approximately 70 per cent. Despite this

Each haemoglobin molecule contains four iron

requirements; therefore, individuals with very

suggestion, the current recommendation

atoms, each of which can bind to an oxygen

low iron stores will absorb more and excrete

remains identical to that of the general

molecule, aiding the journey of oxygen from the

less. In such individuals, non-haem iron can be

population (17). Research has shown that

lungs to the tissues (3).

absorbed almost as efficiently as haem iron

dietary iron intake is higher in active compared

(5). Haem iron is absorbed through the wall

to inactive females and yet iron storage levels

levels are regulated by absorption, since there

of the small intestine intact and enters the

were observed to be lower (18,19). It has been

is no physiological mechanism for excretion (4).

bloodstream, where the iron molecule enters the

established that exercise has a negative effect

Day-to-day losses are caused by the shedding

bodily pool. In contrast, non-haem iron requires

on iron status due to greater losses resulting

of skin and mucosal cells in the intestinal

conversion of ferric iron to ferrous iron prior to

from heavy sweating, increased shedding of cells

and urinary tracts, sweating, hair loss, and

absorption (10). The absorption of non-haem

in the urinary and gastrointestinal tracts, and

menstruation (5). The body has the ability to

iron is more tightly regulated than that of haem

increased red blood cell breakdown (20).

increase iron absorption at times of increased

iron and the non-haem form tends to be more

physiological demand, such as during pregnancy

readily absorbed when the need arises, which is

energy metabolism means that it is critical for

or rapid growth in childhood and adolescence

a beneficial protective mechanism considering

fuelling aerobic exercise (20); therefore, treatment

(6). In pregnancy, absorption can increase by

the body has limited abilities for excreting excess

of iron deficiency is essential. Treatments include

up to 60 per cent more than usual (5). Dietary

iron, which at high levels is incredibly toxic (13).

oral supplements, intramuscular or intravenous

Iron is an unusual mineral in that bodily

iron deprivation results in a reduced ability to

Vitamin C enhances non-haem iron

The function of iron in oxygen transport and

injections, and dietary modification. Although

transport oxygen throughout the body, causing

absorption by expediting the conversion of

supplementation and injections improve iron

reduced cardiovascular, respiratory, brain and

ferric to ferrous iron. Research suggests that

status, these methods often cause side effects,

muscular function (6).

vitamin C can enhance absorption up to six fold

including constipation, nausea and abdominal

in individuals with low iron stores (5). Vegetarian

pain (21), and also increase the risk of toxic iron

condition, the effects of which may not become

and vegan diets are associated with higher

overload. Therefore, dietary modification is

apparent until its consequences are severe

intakes of fruits and vegetables, and hence

suggested as the preferred first line of action for

(6). Iron deficiency is not the only cause of

higher levels of vitamin C (14,15), which could

ensuring adequate iron intake and maintaining

anaemia, but it is thought to be the most

be a reason why those following predominantly

iron status (17).

common cause globally (7). The World Health

plant based diets are in general at no greater

• References available upon request

Organisation estimates that approximately 50

risk of iron deficiency. Other acids such citric,

per cent of cases of anaemia can be attributed

malic and lactic, in addition to vitamin A and

to iron deficiency (8). IDA results not only

beta carotene, also enhance non-haem iron

EMMA CATTELL is a Registered

from insufficient dietary iron intake, but also

absorption (5).

Associate Nutritionist (ANutr) with a

Iron deficiency anaemia (IDA) is an insidious

decreased absorption or increased demand or

A number of dietary components act as

loss (9). When fully established, its effects include

inhibitors to non-haem iron absorption,

fatigue, weakness, dizziness and drowsiness.

including milk and egg proteins, tannins

Dietary iron is available in two forms: haem

(predominantly found in tea, coffee, cocoa and

and non-haem iron. In animal products, 40 per

red wines) and phytates (found predominantly

cent of total iron content is in the haem form,

in legumes, nuts, seeds and wholegrain cereals).

whilst 60 per cent is non-haem. In contrast, plant

Soaking and sprouting high-phytate foods

foods contain only non-haem iron (5). Although

reduces phytate levels (5). Vitamin C also has
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[New releases

➤INTRODUCING OATEIN’S GLUTEN-FREE
MILLIONAIRE’S SHORTCAKE

Protein snack brand
Oatein, as seen on BBC’s
Dragons’ Den, has added
a new protein-packed
snack to its portfolio
of sweet treats with
the introduction of
the Millionaire Crunch,
for even more tasty
snacking.
The new gluten-free and low-sugar twist on the traditional
millionaire’s shortbread contains 15g of protein, with variants suitable
for both vegans and vegetarians.
As consumers become more health conscious, Oatein has risen to
the occasion with their baked Millionaire Crunch bars, available in four
mouth-watering flavours including the zero sugar, vegan-friendly Salted
Caramel and Chocolate Orange, and the low-sugar Hazelnut Caramel
and Banoffee Caramel, which are suitable for vegetarians.
Made from rich chocolate, silky smooth caramel, crunchy protein and
low GI oats, the new 58g Millionaire Crunch bars are bound to satisfy
any sweet tooth whilst providing the benefits of complex carbs, a rich
source of fibre and additional protein.
The new range joins Oatein’s impressive selection of delicious,
high-protein snacks, including its flagship original and low-sugar
flapjacks, low-sugar bars, brownies, cookies and blended oats and
whey protein powders.
• www.oatein.com

➤New immune-supporting

supplement range by Myprotein
Stay strong and healthy with these immunity supplements that will
keep you powering through as the nights draw in:
• Chewable vitamin C: ultra-convenience with these one-a-day
chewable vitamin C tablets. Vitamin C is an essential vitamin involved in
a huge range of vital bodily functions, most importantly supporting the
normal function of your body’s immune system. These small orangeflavour capsules contain 625 per cent of your daily recommended
intake, helping you to recover faster and feel truly on form.
• Vitamin B12: essential for the normal functioning of the body’s
immune and repair system, vitamin B12 is vital to help you glide
through the colder months. B12 is found naturally in meat and dairy,
so these handy tablets contain 1000µg of high-quality B12 and are
perfect for anyone following a plant-based diet.
• Vitamin D3: super easy to take, these vitamin D3 soft gels are perfect
whatever the weather. Crowned ‘the sunshine vitamin’, D3 becomes
ever more vital as the days get shorter and we see less of the sun.
Each serving is packed with 62.5mcg of vitamin D, which supports your
immune system, keeping you fighting fit in and out of the gym.
• Zinc: zinc is an essential mineral that helps support your body’s immune
system and a healthy metabolism. Just one of these tablets delivers
100 per cent of your recommended zinc intake. It comes from an easily
absorbed source and will conveniently support your general wellbeing.

➤Myvegan launches

vegan-friendly essential
amino acids
Myvegan has continued its ongoing innovation
of vegan supplements with the launch of its
first-to-market impact essential amino acids.
This high-quality blend boasts all nine
essential amino acids that help to grow and
maintain muscle mass, an important part of any active lifestyle.
Essential amino acids are those that your body needs but can’t
produce itself, meaning they must be consumed through diet. A lot
of these occur naturally in meat-based products, meaning Myvegan’s
Impact EAAs can support those choosing a plant-based diet.
Impact EAAs are available in three refreshing flavours: Cola, Tropical,
Strawberry & Lime.
• www.myvegan.com

➤EUROPEAN COMMISSION APPROVES

NICOTINAMIDE RIBOSIDE CHLORIDE AS A
NOVEL FOOD

ChromaDex Corp. is
delighted to announce
that European Member States have voted in favour of listing
Nicotinamide Riboside Chloride (NR) as a novel food ingredient
at a daily serving of 300mg for the healthy adult population. This
approval follows a positive opinion issued by the European Food
Safety Authority (EFSA) in August 2019.
Rob Fried, CEO of ChromaDex, said: “We are pleased to be
extending our global footprint into Europe. We are committed to
offering Tru Niagen to health-conscious people worldwide.”
Professor Sir John Walker, Nobel Laureate and Emeritus
Director, MRC Mitochondrial Biology Unit in the University of
Cambridge, and member of the ChromaDex Scientific Advisory
Board (SAB), added: “The decision by the European Commission
is a meaningful occasion, not only for ChromaDex, but also for
researchers around the world studying nicotinamide riboside.
ChromaDex has been at the forefront of both clinical and
preclinical research behind NR and NAD.”
Dr Charles Brenner, the Roy J. Carver Chair and Head of
Biochemistry at the University of Iowa and ChromaDex Chief
Scientific Advisor, presented the science behind nicotinamide
riboside (NR) at the Food Matters Summit in London last year.
Dr Brenner, who discovered NR as a vitamin and NAD-booster
in 2004, said: “This is a celebratory occasion for researchers
around the globe who understand the great potential of
nicotinamide riboside and its important role in raising NAD levels.”
Tru Niagen is a breakthrough supplement clinically proven to
increase your NAD (nicotinamide adenine dinucleotide) levels
that stimulate cellular energy production and support cellular
repair. Decreased NAD levels have been associated with many
age-related declines in overall health. NR has been the subject
of rigorous preclinical safety and toxicology studies, laying the
groundwork for published clinical studies that demonstrate safety
and efficacy.
To date, ChromaDex has invested millions of dollars in safety
and human clinical trials on its patent-protected NR (commercially
known as Niagen) and has entered into research agreements with
more than 170 leading research institutions, including Dartmouth,
the National Institute of Health, the University of Iowa, and the
Scripps Research Institute.
• www.chromadex.com

• www.myprotein.com
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New releases

➤Introducing Andy

➤NATURAL SPORTS COOKERY – A NEW

[

MODULE BY THE CENTRE FOR INTEGRATIVE
SPORTS NUTRITION IN 2020

Murray’s advanced
collagen supplement

The Centre for Integrative Sports Nutrition is excited to announce the
addition of a new module to their certified integrative sports nutrition
course: Natural Sports Cookery on 3-7 November 2020 at Kingston
University, London.
This module is a highly recommended extension to the CISN certificate course and will
be presented by natural food chef Rachel Jesson. Come and enjoy a thoroughly practical
module, while learning about the most important aspects of sports nutrition – food sourcing,
food energetics and food preparation. Because this module is not compulsory for the overall
certificate qualification, it can be done as a standalone module: anyone can sign up for it.
The compulsory component of the certified course comprises three 5-day live modules at
Kingston University:
• Module 1: Integrative Sports Nutrition (21-25 April 2020)
• Module 2: Applied Performance Nutrition (16-20 June 2020)
• Module 3: Specialised Sports Nutrition (8-12 September 2020)
Blended learning and online versions of the certified course are available. Module 3 can
also be done as a standalone module since it is a specialised module with different speakers,
making it more like a 5-day conference. Guest speakers have all been confirmed and include
Dr Graeme Close (Liverpool John Moores University), Renee McGregor (specialist eating
disorder dietitian), Rick Miller (clinical and sports dietitian), and many other specialists.

Myprotein recently launched their range of CBD oil, available in berry and menthol
flavours. Each 10ml bottle contains 250mg of high-quality CBD across 57 servings.
CBD oil is extracted from the leaves and flowers of the hemp plant. It is gaining
strong momentum and respect in the health and wellness community. Myprotein’s
CBD oil range is 100 per cent vegan and convenient to take, simply dropping oil
from the screw-in pipette straight under the tongue.
Myprotein prides itself on the premium nature of the products it delivers, and
each bottle of CBD is carefully batch-tested to ensure it is of the highest quality
and always contains zero THC.

TRR Nutrition, a
high-strength liquid
collagen supplement
developed specifically
for tennis champion
Andy Murray, is now
available for elite
athletes and those
who train hard.
After his hip
operation, Andy Murray sought a supplement
that would help him return to the highest level
of fitness. Andy said: “At the beginning of 2018,
my nutritionist approached Nutraformis and
asked them to develop a pro-athlete liquid
collagen supplement with a combination of
active nutrients, specifically formulated for
me. My nutritionist felt I needed an advanced
product that would help support my joints,
bone health and immune system.”
A team of word-class sports professionals
then developed TRR Nutrition PRO. The
supplement contains 10,000mg of marine
collagen and key ingredients to support the
immune system, joints and bone health,
including glucosamine, turmeric, ginger,
hyaluronic acid, vitamin C and copper.
High in protein and formulated with stevia,
this cherry flavoured, daily liquid supplement
is certified by Informed-Sport. TRR Nutrition
Advanced Collagen is the first product in
a range of high-strength, sports nutrition
supplements that the brand is developing.

• www.myprotein.com

• www.trrnutrition.com

• View www.intsportsnutrition.com for more information and to take advantage of the special
early-bird prices.

➤Myprotein launches CBD oil range

➤ATLAS, THE WORLD’S FIRST AI-BASED FOODTRACKING APP FOR YOUR GUT MICROBIOME

Most of us have no clue about how many grams of fibre we’re consuming
on a typical day. And guess what? We’re not even close to meeting the
recommended daily intake of 30g, according to the Scientific Advisory
Committee on Nutrition UK. Because most adults are only eating 18g of
fibre per day, on average, we need to find ways of increasing our intake.
The Atlas app is set to address this growing problem and help take
the guesswork out of improving our gut health. The app aims to make
consumers aware of exactly how diversity in their diet influences their
microbiome, and expertly guides them in making small steps to change
their eating and lifestyle habits.
The creative force behind the new Atlas app is Atlas Biomed, the
UK-based personalised health company committed to furthering
preventative healthcare using evidence-based technologies.
Atlas Biomed are the only company in the UK to provide CE-marked
DNA and Microbiome tests directly to consumers. Their home testing
kits – the DNA Test and the Microbiome Test – provide groundbreaking
insights into personal health, wellbeing and nutrition, that are otherwise
not readily accessible to consumers.
The synergy of AI technology and in-house algorithms, designed by a
team of experts including certified nutritionists, bioinformaticians and
clinicians, makes the Atlas food-tracking system completely unique.
It generates tailored meal scores for each user, which are integrated
with their microbiome results, enabling them to observe how their diet

affects their microbiome health and even certain disease risks.
The Atlas app only works in conjunction with the Atlas Microbiome
Test. After taking their Microbiome Test, each customer receives a
detailed report of their gut health. The app then digests this information
and provides personalised food recommendations based on their
current diet and individual microbiome traits. Furthermore, the app
allows users to track their progress with personal weekly food goals. By
simply taking and uploading photos of meals, they will receive a daily
and weekly gut-health rating, as the app identifies the ingredients and
assesses their nutrient content.
The technology used to recognise food visuals combines Deep
Convolutional Neural Networks and a Transformer model with attention
layer – an AI-driven computer vision solution.
• www.atlasbiomed.com
WWW.FSNMAG.COM
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[Strength and conditioning

Menopause: a time
to train wisely
In our first strength and conditioning instalment of 2020, Charlene Hutsebaut, CSCS strength &
conditioning specialist and pilates instructor, discusses the vital role of exercising during the menopause.

M

y friends, family and clients
who are going through

intelligently week upon week for our entire life.
According to Leite et al (1): “Resistance

menopause, or have

training has been associated with increased

finished, say they don’t care

strength, muscle and bone mass, and should

about the science. “Just tell

be recommended as a non-pharmacological

me how to get out of this

strategy, considering its inﬂuence in reducing

hot mess that is me, a me I no longer recognise”

and attenuating several alterations involved

said one friend when I told her about this

in this period (sarcopenia, osteopenia, insulin

article. A new client said; “I’m really struggling

resistance, inﬂammatory markers, among

to concentrate and focus at work and the last

others).”

thing I want to do is exercise because I have no
energy. Can you help me?”

On paper, going through menopause and
beyond sounds simple: i.e. these are the

The realities of menopause can be frustrating

physical changes that may happen and here

and messy: hot flushes coming on at just the

are the actions you can take to keep yourself

wrong time, night sweats, interrupted sleep,

as healthy as possible. Unfortunately, keeping

weight gain, anxiety, depression, reduced libido,

yourself conditioned during menopause is not

difficulty concentrating, and
memory problems.
Menopause is a change
of life. A change in biology
and how our hormones
operate, a change in the
way we live as women.
We know from the science
and research that we can
positively affect our physical
structures as we go through
menopause, and afterwards,
despite there being proven
expected changes to our
muscles, tissues and bones.
We can make a difference by

that straightforward. Matters

Symptoms of
menopause

S&C.indd 42

are complicated further by
a continued stigma around
speaking about menopause,

(Source: Mayo Clinic)

the dreaded symptoms, as well

• Irregular periods
• Vaginal dryness
• Hot flushes
• Chills
• Night sweats
• Sleep problems
• Mood changes
• Weight gain and slowed
metabolism
• Thinning hair and dry skin
• Loss of breast fullness

as the stresses and challenges

exercising consistently and
42

Plank with 1-arm row

of this chapter of a woman’s
life.

The science
Oestrogen is known to protect

Walking lunges
well as osteopenia and osteoporosis.
Again, according to Leite et al (1): “The

the heart, muscles and bones

absence of oestrogen promotes an imbalance

in women before menopause.

between bone reabsorption and formation,

With the decrease in oestrogen

leading to osteoporosis, which is a bone

during and after menopause,

metabolic disturbance.” It therefore makes sense

women are more prone to

to protect our heart, muscles and bones simply

heart disease, sarcopenia, as

by using them; choosing to do exercises that
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Strength and conditioning
main reasons for many of the symptoms of
menopause. In my experience, the symptoms
are what really put women off exercising,
especially lack of sleep, energy, focus and
concentration, so it is important to somehow
break this inactivity cycle.

The exercises
What if resistance training really is the nonpharmacological answer to menopausal
symptoms and physical changes that we have all
been looking for?
Squat and shoulder press

Bent over rows

According to Berin et al (2): “A 15-week
resistance-training programme decreased the
frequency of moderate and severe hot flushes
among postmenopausal women and could be an
effective and safe treatment option to alleviate
vasomotor symptoms.”
Leite et al add (1): “Several studies mention
progressive resistance training as a promising
intervention to change body composition,
reverse the sarcopenia process and the
deterioration of muscle structure associated
with menopause.”
Going now into more specific detail, many
studies suggest the following protocol range to
achieve these results:

speak with your coach about fine tuning your

• A resistance training programme of three days

approach. Do you have resistance training in
your programme? Are you getting enough rest

per week
• 2-3 sets of 8-12 repetitions per exercise

and recovery? Also work with your nutritionist

work the heart and make it a stronger muscle,

• Rest for 60 to 90 seconds between sets

on finding the best support through food and

and to work the skeletal muscles to push and

• Use up to eight different exercises at an

supplements.

pull on bones, resulting in new bone tissue being
formed. As we work our muscles, we increase

intensity 80-85% of Repetition Maximum (1RM).

For any woman reading this, it may be difficult

If you do not have a fitness or strength and

to hear, but our bodies operate differently in our

their mass, which in turn has positive effects on

conditioning professional to guide you through a

40s, 50s, and beyond. This isn’t a bad thing – it is

our body composition.

1RM test, I suggest using a 10RM test. You must

a change that we can work with. What we were

feel challenged by the end of each set.

able to do in our earlier years is now simply

Also, when we perform resistance training,
we increase our levels of testosterone, which

different. When you find a way to accept this

I mentioned earlier the realities of this

can be aromatised to oestradiol, which

chapter in a woman’s life that can complicate

new reality, you can start to redesign and refresh

may be an important source of oestrogen

being active. As a professional, I actually think

your behaviours to compliment and support

in postmenopausal women. Could we then

that these challenges are underestimated,

your changing physiology.

increase our oestrogen to healthier levels during

because they create a heavier ‘life load’ when in

and after menopause if we are exercising?

combination with the changes of menopause.

discover your optimal functioning moving

More research needs to be done on this

Some examples of life load are: being in a full

forward. fsn

theory because low oestrogen is one of the

time job, running a business, raising children,
caring for an ill parent, bereavement, various
type of stress, low energy, and many others.
Time and energy are two big barriers to exercise,
so with the above exercise protocol in mind, I
suggest using compound, functional, multi-joint

I invite you to course correct, fine tune, and
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