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BRAIN HEALTH IN SPORT
We’re branching out from regular sports nutrition in this issue and doing something that
we’ve never done before; focussing on brain health and cognitive functioning within a
sporting context. Not only are we emphasising the importance of looking after your grey
matter through the inclusion of healthy nutrients such as omega 3s and astaxanthin, but
we’re also considering Paralympic athletes and disabilities, some of which originate in
the central nervous system.
We interview GB hockey player Shona McCallin, who suffered from concussion in February this year
and is still experiencing the aftermath of that injury. Additionally, Elspeth Stewart writes an extremely
thought provoking article on concussion and longterm health consequences. Away from the arena of
high intensity exercise, we also consider whether creatine supplementation adds any value to cases of
neurodegeneration.
In the world of elite sport, it’s been a summer of comebacks and near comebacks, with Novak Djokovic
lifting the Wimbledon crown after a tough few years, and Tiger Woods getting oh so close to top
honours in the British Open. In cycling, I want to congratulate Geraint Thomas, the Welsh lad who rode
an incredible Tour de France to become the man in yellow – we interviewed him for this mag in 2011 and
I’ve been watching his progression with interest every since.
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[START LINE News and research update
➤LORISIAN ANNOUNCES
SALLY GUNNELL
OBE AS THEIR NEW
AMBASSADOR

➤Green eating driving plantbased innovation

Lorisian Laboratories are
proud to announce Sally
Gunnell OBE, as their new
brand ambassador. Sally
supports their food
intolerance testing to help
optimise health and fitness
for athletes across the country.
Sally is a respected
person in the sports world,
past and present. She sat
on the board for several
years at Sports England and mentors new
up-and-coming athletes. Sally also supports her
husband, Jon Bigg, a British athletics endurance
coach, with his athletes.
The Essex girl who captured the hearts of a
nation remains the only woman ever to hold four
major track titles concurrently – Olympic, World,
European and Commonwealth.
Following her retirement from international
athletics, Sally developed a new career as a
television presenter and motivational speaker.
She has written four books on fitness, health,
self-fulfilment and wellbeing.
Sally understands only too well Lorisian’s focus
on delivering a world-class practitioner service.
It’s not just about identifying the cause, but
providing direction to the client moving forward.

Growing consumer interest in health,
sustainability and ethics is driving the
popularity plant-derived ingredients
and products. Innova Market Insights
reports that plant-based product claims increased by 62 per cent globally,
with growth occurring on platforms such as plant proteins, active botanicals,
sweeteners, herbs, seasonings and colouring foodstuffs.
Director of Innovation at Innova Market, Lu Ann Williams, says: “The dairy
alternatives market has been a particular beneficiary of this trend, with the
growing availability and promotion of plant-based options to traditional dairy
lines, specifically milk beverages, and cultured products such as yoghurt,
frozen desserts and ice cream.”
The dairy alternatives category was largely pioneered by and continues to be
led by beverages. Global sales of dairy alternative drinks are set to reach USD
16.3 billion in 2018 and they accounted for over eight per cent of global dairy
launches recorded by Innova Market Insights in 2017, up from seven per cent in
2016. Global launches have more than doubled over a five-year period.
According to Innova Market Insights’ consumer research, one in three US
consumers have increased their consumption of plant-based milk/yoghurt in the
two years to the end of 2017.
Williams continues: “In the move to offer something new, we are starting to
see an increasing variety of non-soya, plant-based ingredients, including cereals
such as rice, oats and barley. We’ve also noticed an increase in nuts, such as
almonds, hazelnuts, cashews, walnuts and macadamias, as well as coconut and
more unusual options such as lupin, hemp and flaxseed.”
Interest in plant-based eating is clearly reflected in developments in the meat
substitutes market, where global sales are set to grow to USD 4.2 billion by 2022.
The range of ingredients used for meat substitutes includes vegetables and
grains, as well as traditional sources such as soya and specialist manufactured
brands such as Quorn and Valess. Research also indicates that four in ten US
consumers increased their consumption of meat substitutes during 2017.

• www.lorisian.com

• www.innovamarketinsights.com

➤Study shows improved fat oxidation and
performance with Beneo’s Palatinose™

A study by Professor Daniel
König and his team at the
University of Freiburg in
Germany has shown that with
a pre-load of Palatinose™,
endurance athletes: “maintained
a more stable blood glucose
profile and higher fat oxidation,
which resulted in improved
cycling performance compared
with maltodextrin.”
The study used a randomised,
double-blind, cross-over design
to compare the effects of
Palatinose™ and maltodextrin
on fuel flexibility; i.e. the switch
between fat and carbohydrates
as an energy source and
the subsequent effect on
performance. It included 20
experienced cyclists and each
of them consumed 750ml of a
4
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10 per cent carbohydrate drink,
before undertaking a 90-minute
endurance exercise at a moderate
intensity level and a subsequent
time-trial performance test.
Results highlighted that when
the athletes consumed the drink
containing Palatinose™, they
showed higher fat oxidation
rates during the time trial
and performed better in the
subsequent sprint test. On
average, the athletes finished
the time trial an entire minute
faster with the drink containing
Palatinose™ and were able to
pedal more powerfully in the
final five minutes of the time trial,
compared to the maltodextrin
control.
The results also demonstrated
that Palatinose™ stabilised the

blood glucose profile, with a
lower blood glucose rise before
exercise, and maintained this
level throughout endurance
exercise. As a result, a higher
fat-burning rate and lowered
carbohydrate oxidation in energy
metabolism were promoted.
The key to these metabolic
improvements lies in the
physiological properties of
Palatinose™. As a slowly and
fully available carbohydrate
derived from sugar beet, and
also found in honey, Palatinose™
provides its energy in a
steadier manner. These unique
properties, as the authors
explain, allow for: “a greater
reliance on fat oxidation and the
sparing of glycogen during the
initial endurance exercise.”

Vice President Regulatory
Affairs and Nutrition
Communication at Beneo, Anke
Sentko, comments: “Beneo’s
Palatinose™ is an innovative
carbohydrate choice in sports
nutrition. Athletes and sports
people who have tried it out in
their daily practice, report that
they feel the difference from its
steady and sustained energy
release. There is market demand
for such sports nutrition products
and the findings of this study offer
food and drink manufacturers
a way that they can develop
products that help people
achieve their sporting goals.”
• www.beneo.com
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[START LINE News and research update

From the journals...
KETOGENIC DIET IMPROVES BODY
COMPOSITION IN RESISTANCETRAINED MEN

➤ESSNA ARGUES THAT

SPORTS DRINKS MUST
BE DISTINGUISHED FROM
ENERGY DRINKS

Sports drinks containing caffeine and carbohydrates
are important for sports people and clear
distinctions must be made between their properties
and those of energy drinks not specifically targeted
at athletes, argues the European Specialist Sports
Nutrition Alliance (ESSNA).
In light of the recent UK House of Commons
Science and Technology Select Committee’s oral
evidence session on the health effects of energy
drinks on children and young people, ESSNA, the
sports nutrition industry’s representative trade
association across Europe, wants to correct the
common misconception around the issue – namely
the confusion as to the differences between sports
drinks and energy drinks.
Chair of ESSNA, Dr Adam Carey said: “It’s
important to first and fore-mostly remember that
the majority of sports drinks (by sales volume) do
not contain caffeine. Those that do will contain
200mg or less, a dosage level found to be safe by
the European Food Safety Authority (EFSA). When
caffeine is used in sports products, it is targeted at
healthy, physically active adults, and carefully dosed
and presented for use during endurance exercise –
the benefits of which have been validated by EFSA.
There is growing evidence that caffeine may be
beneficial in other areas too. Similarly, sports drinks
will usually have a specific level of carbohydrate
content, which is lower than many energy drinks or
other soft drinks, and the benefits of which have
also been recognised by EFSA in the context of
physical activity.”
Dr Carey continues: “Sports nutrition products
containing caffeine and carbohydrates, unlike
energy drinks, are designed and used by
consumers for activities which increase the body’s
nutritional and physiological needs. They are
designed to be used specifically before, during
and/or after exercise, and are typically used to
replace electrolytes and macronutrients. They are
certainly not used to replace sleep or a healthy
lifestyle, which is the main issue of concern with
energy drinks; that consumers use them whenever
they feel they need an ‘energy’ effect. It is crucial
that a clear distinction is made between the two;
sports drinks are entirely different from caffeinated
energy drinks in composition, use and marketing,
and it’s time we stopped using both terms
interchangeably.”
6
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Introduction: Research shows that ketogenic diets
may support weight loss and be an effective approach
to optimising body composition during resistance training. The aim of this study
was to investigate the efficacy of a hypercaloric ketogenic diet during an eightweek resistance training programme on body composition in trained men.
Methods: In a randomised, controlled trial, 24 healthy men were assigned
to a ketogenic diet group (n=9), a non-ketogenic diet group (n=10) and a
control group (n=5) in a hypercaloric condition. All participants performed a
resistance training programme for eight weeks. Body composition changes
were assessed by dual energy X-ray absorptiometry (DXA). Urinary ketones
were measured weekly to ensure compliance in the ketogenic diet group.
Results: A significant decrease in fat mass and visceral adipose tissue was
observed in the ketogenic diet group, while no significant changes were seen
in the non-ketogenic diet and control groups. No significant changes were
observed in total body weight and muscle mass in the ketogenic diet and
control groups, but the non-ketogenic diet group showed increases in these
measures.
Conclusions: The researchers concluded that a ketogenic diet might be an
effective approach to decrease fat mass and visceral adipose tissue without
affecting muscle mass. However, they emphasise that it might not be an
effective approach to increase muscle mass in a hypercaloric condition in
healthy trained men performing resistance training for eight weeks.
• Vargas S et al (2018). Efficacy of ketogenic diet on body composition during resistance
training in trained men: a randomized controlled trial. J Int Soc Sports Nutr. 15(1):31.

β-ALANINE IMPROVES EXERCISE
CAPACITY AND EXECUTIVE
FUNCTION AFTER ENDURANCE
EXERCISE IN AGEING MEN AND
WOMEN
Introduction: Studies have shown the benefits of β-alanine supplementation
in counteracting age-related sarcopenia. This study investigated whether
β-alanine may also improve exercise capacity and executive function in an
ageing population as a result of improved buffering capabilities.
Methods: In a randomised, placebo-controlled trial, 12 healthy adults were
assigned to either 2.4 g/day of β-alanine (given as three 800mg doses with a
meal) or a placebo for 28 days. All participants performed a cycle ergometer
test which consisted of bouts of cycling at 70% VO2 peak as a measure of
exercise capacity. Executive function was assessed by Stroop Tests. Lactate,
heart rate and Rate of Perceived Exertion (RPE) were also assessed.
Results: Baseline time-to-exhaustion was not different between groups.
After 28 days of β-alanine supplementation, the supplemented group cycled
significantly longer than their respective baseline, while the placebo group
did not. Those in the placebo group were slower in completing the Stroop
Test five minutes after fatigue compared to immediately after exercise, while
the supplemented group revealed no differences. Lactate production, heart
rate and RPE measures did not differ significantly within and between groups.
Conclusions: The researchers concluded that β-alanine supplementation
increases exercise capacity and attenuates declines in executive function
during recovery after endurance exercise. The increased time-to-exhaustion
alongside similar lactate production indicates the potential efficacy on
β-alanine in prolonging exercise. Furthermore, the ageing population may
benefit from secondary effects such as increased strength, reduced risk of
falling and improved cardiovascular health. However, further research is
needed to investigate these secondary effects.
• Furst T (2018). β-alanine supplementation increased physical performance and
improved executive function following endurance exercise in middle aged individuals.
J Int Soc Sports Nutr. 15:32.
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[Functional sports nutrition

Personalised
nutrition in
Paralympic
sport
As a practitioner who
specialises in personalised
nutrition, the unique
requirements of able bodied
athletes are challenging
enough. Sports performance
dietitian Rick Miller has chosen
to specialise in Paralympic
and disability sports and in this
article, he shares some of the
unique requirements of these
athletes.

P

aralympic and disability sports are a
highly competitive arena. Regardless
of discipline, you will find athletes
who are competing with the same
zeal and aspirations as able-bodied
athletes (ABAs), and that includes the
Paralympic games, which brings together the
world’s best of these athletes.

Describing a Paralympic
athlete
Defining a paralympic and disability athlete
(PDA) can be a challenge; within this sports
performance sector, the principle component
that the International Paralympic Association
(IPA) aims for is to prevent ‘one-sided’
competition. In essence, to avoid a scenario
where the least impaired athlete always wins.
Following this principle, the IPA allows 10
eligible impairments for PDAs to qualify for
classification (see Table 1, opposite).

Breaking down
classification
The classification rules within PDA sports
provide a framework for how severe an eligible
impairment must be for an athlete to be
8
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considered eligible. These criteria are referred
to as minimum disability criteria. Examples
of minimum disability criteria could be a
maximum height for short stature or a level of
amputation for athletes with limb deficiency.
The minimum disability criteria are defined
on the basis of scientific research, which
assesses the impact of impairments on the
sport’s activities, and this is sport-specific.
This is for the simple reason that the activities
performed are often very different. As a
consequence, it is very possible that a PDA
may meet the criteria in one sport, but then
not meet the criteria in another. It should be
stressed that this is principally on the grounds
of maintaining the first principle of the IPA,
and never to dissuade access to sport.

Personalisation could not be
more important
I commonly meet practitioners from all health
and performance disciplines who assume that
working with athletes with impairments will
be fraught with difficulty. There may be fears
that have not been allayed by their previous
education or training on the topic, or a lack
of exposure to working with athletes with an
impairment. This is despite one in five
people in the UK (nearly 13 million) having
at least one impairment, and statistics from
Sport England reporting that 51 per cent of
people with one impairment meet the Chief
Medical Officer’s guidance of 150 minutes of
physical activity per week (1). With this lack
of exposure, it is no surprise that people with

disabilities often report that their practitioner or
health team rarely meet their health needs (2).
It is clear from research into the lifestyles of
PDAs that their level of support is highly varied.
While there are physiological differences
between able-bodied athletes and PDAs, that
make the provision of nutritional requirements
more challenging, technological improvements
in the disability health sector continue to
provide augmentation for daily living.
In terms of food preparation at home,
advances in prosthetic limbs (as shown) have
helped to improve mobility and overcome
height restrictions, plus smartphone apps
can help with food delivery, or even provision
of meals and supplementation. Even some
biochemical analyses can be performed in the
home. The practitioner should be mindful to
think from a perspective of
what the PDA ‘can’ do
rather than what
might otherwise
be perceived as a
list of barriers.
Source. Medical expo.com
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Metabolic function with limb
deficiency
In terms of metabolic function, PDAs
range from having very little difference
in biochemical variance from ABAs, to
severe impairments that require some
pharmacological intervention to manage the
symptoms.
For those PDAs with limb deficiency, a
loss of lean body mass will alter total energy
expenditure through a loss of metabolically
active tissue at rest. As such, common
predictive equations for estimating energy
expenditure, such the Harris Benedict, Mifflin
St Joer or Cunningham equations, will poorly
estimate the resting energy expenditure
(REE) needs of PDAs with lower limb
amputations. In a matched direct metabolic
assessment of 50 ex-servicemen with limb
amputation against 50 able-bodied controls,
Howell and colleagues (3) demonstrated
that the aforementioned equations were all
undesirably inaccurate in their estimations
of REE, and that using a generalised 25 kcal/
kg.bodyweight was agreeable in 52 per cent
of the cohort (+/- 10%). It is my suggestion
that readers use this predictive equation
if direct metabolic assessment (indirect
calorimetry) is not a possibility in this cohort.
The next consideration, is that the
metabolic needs of PDAs with limb deficiency
will alter depending on their ambulatory
support. For instance; if a solid-ankle
cushioned heel (SACH) or an energy storing,
running-specific prosthesis (commonly
referred to as ‘blades’) is used, versus a
wheelchair.
To show how much this can vary, PDAs using
SACH prostheses will expend up to 60 per
cent more energy and a greater proportion of
VO2max versus ABAs in ambulatory studies (4);
this issue further compounds as the individual
starts to do other activities in an upright
position, such as sprinting on a running
specific prosthesis. The result is that PDAs
commonly report post-training recovery and
daily fatigue as a greater issue than ABAs –
this observation would seem logical given the
wide difference in energy expenditure.

Metabolic changes with
spinal cord injuries
For PDAs with spinal cord injuries (SCIs),
metabolic assessment is a little more complex
and there are unique changes in the metabolic
profile of these individuals. We understand
from previous research that there is significant
loss of fat free mass (FFM) below the level of
injury; typically in the range of 18 to 46 per
cent loss of cross-sectional area of sub-lesional
limbs compared to able-bodied individuals
(5). This loss of metabolically active tissue
accounts for the reduction in basal metabolic

IMPAIRMENT

DESCRIPTION

Muscle Power

Reduced force generated by muscles or muscle groups, such as muscles of
one limb or the lower half of the body, as caused, for example, by spinal
cord injuries, spina bifida or polio.

Range of movement

Range of movement in one or more joints is reduced permanently; for
example, due to arthrogryposis. Hypermobility of joints, joint instability, and
acute conditions, such as arthritis, are not considered eligible impairments.

Limb deficiency

Total or partial absence of bones or joints as a consequence of trauma (e.g.
car accident), illness (e.g. bone cancer) or congenital limb deficiency (e.g.
dysmelia).

Leg length difference

Bone shortening in one leg due to congenital deficiency or trauma.

Short stature

Reduced standing height due to abnormal dimensions of bones of upper
and lower limbs or trunk; for example, due to achondroplasia or growth
hormone dysfunction.

Hypertonia

Abnormal increase in muscle tension and a reduced ability of a muscle to
stretch, due to a neurological condition, such as cerebral palsy, brain injury
or multiple sclerosis.

Ataxia

Lack of coordination of muscle movements due to a neurological condition,
such as cerebral palsy, brain injury or multiple sclerosis.

Athetosis

Generally characterised by unbalanced, involuntary movements and a
difficulty in maintaining a symmetrical posture, due to a neurological
condition, such as cerebral palsy, brain injury or multiple sclerosis.

Visual

Vision is impacted by either an impairment of the eye structure, optical
nerves or optical pathways, or the visual cortex.

Intellectual

A limitation in intellectual functioning and adaptive behaviour as expressed
in conceptual, social and practical adaptive skills, which originates before
the age of 18.

Table 1 – IPA Classification of Impairments (IPA 2018)

rate and resting energy expenditure;
typically, PDAs with a SCI have resting energy
expenditures that are 41 to 54 per cent of
able-bodied individuals, as demonstrated by
the doubly-labelled water method (6).
Following SCI, there appears to be an
increase in the infiltration of lipids in soft
tissues, particularly in the sub-lesional limbs
(7) and viscerally (8) compared to able-bodied
controls. This has a downstream effect on
glucose intolerance, insulin resistance,
hyperlipidaemia and cardiovascular disease,
all of which are of raised risk in individuals with
SCI.

Body composition in PDAs
Assessing body composition holds similar
challenges to assessing metabolic function.
Due to the accuracy of data collection and
reproducibility of results, density assessment
methods (e.g. BodPOD) and Dual X-ray
Absorptiometry (DEXA) (10) are considered
the go-to options for practitioners (9).
However, using a DEXA or BodPOD is not
always an option and therefore surface
anthropometry methods (e.g. skinfold calliper
assessment) are more frequently opted for.
Whilst a convenient approach, PDAs with limb
deficiency and/or a SCI, unfortunately track
poorly in terms of accuracy with commonly
used skinfold equations (e.g. Jackson-Pollock).
Therefore, if this method is the only option
available to assess body composition in PDAs,
it is not recommended to convert the derived
sum of skinfolds to a body fat percentage.

A nutritionally unique
population
Sports nutrition research has reached a level
where there is acceptance that nutritional
guidelines are not transferable between
athletes of different disciplines. We are starting
to deviate from broad nutritional requirements
of a particular sport, but instead are more
closely defining what an individual player
needs based on the intensity, duration, volume
of training or competition, presenting clinical
issues, genomic data, and of course food
preferences. In effect, we are entering an era
where personalisation of nutrition is becoming
a basic need for athletes and many sports are
seeing the benefits of early implementation of
arguably, the first truly ‘functionally-orientated’
field of sports performance nutrition.
This personalisation is taken to another
level when working with PDAs. There are
no nutrition guidelines specifically for
PDAs, nutritional recommendations are not
transferable between ABAs and PDAs, and
therefore it is routinely cited that PDAs do not
meet their nutrient requirements, often falling
short for several micronutrients
Yet as one would expect, PDAs have the
same priorities as ADAs when it comes to
making nutrition or supplementation choices:
phrases such as “exercise recovery”, “provide
recovery”, “increase strength and power”
are routinely reported in qualitative studies of
these athlete groups (11). In the same study,
the authors also confirmed that the 399 PDAs
assessed were similar to ADAs in that they
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MEDICATION CLASS

PURPOSE

EFFECTS ON NUTRITIONAL STATUS

FUNCTIONAL APPROACHES

Corticosteroids

Management of autoimmune and profuse
inflammatory disorders. Including: Multiple
Sclerosis and Guillian-Barré syndrome,
post-traumatic brain injury and orthopaedic
trauma, and inflamed joints or tendons.

Appetite increase, dyslipidaemia, oral
corticosteroids may increase losses of
calcium, selenium, vitamin B6 and chromium.

Ensure fortification of the lost micronutrients.
Supplementation of N-Acetyl Cysteine (NAC)
may be supportive in reducing oxidative stress
in MS through increased glutathione (16).
Vitamin D and gastrointestinal health may also
play a role in preventing accumulation of proinflammatory lipopolysaccharide (17).

Non-steroidal antiinflammatory drugs

Used to relieve symptoms of pain and
reduce inflammation, and reduce a high
temperature during periods of fever.

Abdominal pain, nausea and diarrhoea,
potential for gastric ulcers and anaemia.
Headaches, drowsiness, dizziness and allergic
reactions.

Glucosamine in combination with chondroitin
has been shown to be as effective as most
NSAIDs in relieving musculoskeletal pain (15).

Anti-depressants

Anti-depressants are prescribed for a wide
variety of reasons, typically for disorders
of low mood, but also management of
gastroenterology conditions.

Rapid heart rate and dizziness with the
onset of exercise. Restlessness, insomnia,
headache, tremor, dry mouth, confusion,
nausea, bowel problems, and rash.

Assess gastrointestinal health and essential
fatty acid status to account for gut-brain-axis
effects. Vitamin D levels (14) should also be
checked due to it’s role in depression. To
counteract the changes in heart rate, a longer
warm-up or cool-down may be necessary to
discuss with the athlete.

Anti-spasticity/
spasmolytics

These medications are muscle relaxants and
are commonly used for individuals who have
multiple sclerosis, spinal cord injury, cerebral
palsy, or who have had a stroke.

Changes in heart rate (bradycardia or
tachycardia), palpitations, hypotension,
sedation, dizziness, weakness and
incoordination.

Magnesium status should be assessed
because it is intrinsic to the control of the
central nervous system and due to its natural
anti-spasticity properties.

Anti-convulsives

Typically used to treat seizures, but are
also used for individuals who have cerebral
palsy, intellectual disability, or have had an
amputation or a stroke.

Common side effects may include dizziness,
drowsiness, fatigue, nausea, tremor, and
weight gain.

Nutritional strategies that focus on
neurological health and smaller, energy-rich
meals to offset associated fatigue that may
be present.

Prokinetics and
proton pump
inhibitors (PPIs)

Both medications are used to control
gastroesophageal reflux. Prokinetics
enhances transit of the gut, whilst PPIs
reduce stomach acid production.

Chronic use of PPIs are linked to long term
reduction in vitamin B12 status, calcium and
iron.

Provision of micronutrient-rich foods and
potentially supplementation to prevent
malnutrition.

Laxatives

Increases faecal bulk and encourages
movement of the bowel to pass stool.

Nausea, cramping, bloating, loss of
electrolytes and dehydration.

Assess fluid and total fibre intake and
consider adding fibre and energy-rich snacks
(e.g. dried fruit, nuts, seeds). Aloe Vera (13)
may also provide relief from constipation.

Enteral feeds

Enteral nutrition is used to meet nutrient
status when either feeding orally is not safe
(e.g. aspiration), difficult due to obstruction,
or when meeting requirements has failed
orally. Commercial polymeric feeding is
conducted by a variety of tubes passed
via the nasal canal in to the stomach (NG),
jejunum (NJ) or directly into the stomach
via an outside percutaneous endoscopic
gastrostomy (PEG).

Commercial feeds come pre-prepared
and are designed to meet the patient’s
nutritional needs fully. However, they are not
formulated for athletes and have only limited
personalisation. Enteral feeds are provided
continuously, using a home enteral feeding
kit, or in boluses using a syringe pump
method.

Liaise with the clinician in charge of the
feeding regimen (doctor, dietitian or both)
if specific supplementation is able to be
continued via tube feeding or another route
of feeding. Fluids may also need to be
significantly altered if the athlete continues
training with the feeding regimen ongoing. In
some instances of long term enteral feeding,
a home-made feed may be considered.

Table 2 – Potential medications, their effects on nutritional status and functional approaches

study that nutrition professionals were cited as
the most respected source of information on
nutrition. The same findings were seen by other
authors in a smaller study of 40 PDAs (12).
It could be postulated that as as a
population, PDAs are more likely to have
accessed medical nutrition support at
some point in their sporting career if they
have spent considerable time in hospital
or have been recovering from the trauma
that may have lead to their impairment. This
suggestion is particularly true of athletes with
SCI. Functional nutrition practitioners should
take heart in these findings, that in contrast
to many ADAs, PDAs may be more open to
hearing about the benefits of nutrition to their
health and performance.

Medication considerations
In a similar fashion to ABAs, medications
and their purpose and effects on nutritional
status are essential components to working
10

effectively with PDAs as a functional sports
nutrition practitioner. Whilst there are many
hundreds of potential pharmacological
options that a medical team might use, a
selection of common classes found when
working with PDAs is in Table 2. Working
closely with the medical team involved will
create a greater understanding with regards
to balancing the management of clinical
symptoms and the wider implications on
performance. There may be scope to alter,
enhance or reduce medication use through
careful selection of dietary supplementation
and fortification of the PDAs diet.

Practical conclusions
This article provides a snapshot of the unique
demands and needs of working with PDAs.
The lack of fundamental research into the
biochemical and physiological differences
between these athletes and ABAs presents
a challenge to the practitioner. However,
by drawing on multiple resources in their
approach, thinking ‘outside the box’ and

past the pre-conceived limitations, they will
ultimately lead their athletes to world class
success. fsn
• References available upon request.
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Creatine
supplementation for
neurodegenerative
diseases
Creatine has received a lot of airtime in the
exercising community, but what we know about
this supplement can also be applied into a
more medical setting. Scott Graham from
Edinburgh Napier University shares some really
interesting research insights with us.

P

arkinson’s disease (PD) is a common
degenerative neurological disorder,
second in prevalence only to
Alzheimer’s disease. It is a complex,
multi-layered condition exhibiting
large individual variations in its severity and
symptoms; bradykinesia, tremors, rigidity,
postural instability and dyskinesia, with comorbidities including cognitive decline and
depression, which increase as the condition
becomes more severe, or age advances.
Causes are not fully understood, although it
has been indicated that there is disruption of
the mitochondrial electron transport chain,
which results in increased oxidative stress.

Introducing creatine
Creatine (methyl guanidine acetic acid)
is a nitrogenous compound, synthesised
from the amino acids arginine, glycine,
and methionine (1), which facilitates the
transfer of high energy phosphate bonds,
phosphorylated by the enzyme creatine kinase
(CK) to phosphocreatine (PCr), which returns
adenosine diphosphate (ADP) to adenosine
12
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triphosphate (ATP).
The presence of creatine allows shortduration high-intensity muscular exercise
and it shuttles energy from the mitochondria
to the brain and skeletal muscle, particularly
when energy demand is high. The average
70kg healthy adult has a total creatine
pool of around 120g, which is continuously
replenished at a rate of 1 to 2 per cent and 6
per cent for PCr. Replenishment of the total
creatine pool is via the liver and pancreas
(~1 gram) and is ingested from food sources,
predominantly fish and meat (~1 gram).
Supplementation with creatine monohydrate
is a common means by which creatine levels
have been suggested to be increased,
which can lead to improved ATP turnover,
with a number of studies demonstrating
improvements in high-intensity short-duration
exercise, strength and power.
Due to a high genetic ceiling, a number
of individuals (25 to 33 per cent of the
population) do not receive any benefits
from supplementation and are termed
non-responders (2). However, the literature

demonstrates a wide range of populations,
methodologies, and statistical methods,
which is probably linked to the lack of clarity in
supplement efficacy and usage.

Could creatine aid
neurodegenerative diseases?
Creatine supplementation may benefit some
clinical populations where direct and indirect
energy pathways are impaired, particularly,
those with conditions featuring neuronal loss,
muscle atrophy, and mental and/or physical
fatigue. It has been suggested that the
potential of creatine supplementation, allied
to exercise, may improve an individual’s ability
to sustain high-intensity exercise, such as stair
climbing and descending, sitting to standing
and walking challenges, plus it may also
improve endurance exercise capabilities (3).
Individuals diagnosed with metabolic
myopathies do not appear to receive
any beneficial effects from creatine
supplementation, possibly attributable to
impaired creatine uptake mechanisms. For
instance, people with amyotrophic lateral
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sclerosis, which is a progressive neuromuscular
disease causing weakness, dysfunctional
muscle control and paralysis, have so far not
exhibited any benefits.
High levels of glutamate (an excitatory
derivative of glutamine) define
neurodegenerative disorders, leading to
higher levels of reactive oxygen species,
with associated free radical damage and
mitochondrial dysfunction, which results
in progressive muscle weakness. Potential
benefits of creatine supplementation, in
addition to increased energy available for
muscle work, could include improvements
in memory and recall, with the potential of
increases proportionally, as individual’s age and
cognitive function declines throughout life.
This potential has been suggested, but not
proven beyond doubt, in a number of studies
where a supplementation regimen of 20
grams of creatine per day for two weeks have
been utilised, with attendant improvements
in depressive state also reported. As creatine
supplementation has few recorded incidences
of adverse effects, then the proposed

increases in neuroprotection far outweighs any
potential side effects.
The potential for creatine supplementation
in individuals with Huntington’s disease is
similar; however, results in the literature
to-date are equivocal. Some tentative
positive results have been shown with a
supplementation regimen over eight to ten
weeks, eliciting reductions in glutamate and
glutamine, which suggests reduced levels of
excitotoxicity, which are usually abnormally
high in these patients.

Biochemical pathological
characteristics of
neurodegenerative
conditions
When comparing neurodegenerative
conditions, they share similar biochemical
pathological characteristics, including energy
dysfunction and faster than normal rates
of depletion, increased oxidative stress,
excitotoxicity, and mitochondrial dysfunction.
With creatine being needed to satisfy high
energy demands, because adult human

brains comprise around two per cent of total
body mass, but require 20 per cent of total
resting energy output, mental retardation and
neurological dysfunction may develop where
conditions of creatine deficiency occur.
The maintenance of appropriate levels of
creatine in the brain is particularly important
in the case of conditions such as cerebral
creatine deficiency disorders, including
X-linked creatine transporter deficiency
(SLC6A8 deficiency). This condition causes
mental retardation, speech and language
delay, and epilepsy. However, it should be
remembered that the transport system is
saturable and has limits; this therefore can
limit the value of supplementation and its
potential effects and benefits.
Although studies have reported increases
in brain creatine levels post-supplementation,
exact values are hard to discern and will
be unique to individuals and individual
health status and conditions. The exact
efficacy of creatine on the pathology of
neurodegenerative diseases and the exact
details of its effects is unknown. However, it
potentially promotes enhanced bioenergetics,
making cells more resilient to damaging
environments, potentially also extending life
span. This neuroprotective capacity of creatine
supplementation against neurotoxicity
has been demonstrated in-vitro and in
animal studies, but studies showing clinical
improvements in humans are currently lacking.
The production of free radicals and reactive
oxygen species has been shown to inhibit
protein production and can increase muscle
fatigue. However, because creatine may have
antioxidant properties, supplementation may
provide increased protection from the effects
of oxidative stress and fatigue, potentially
increasing exercise capacities and decreasing
recovery times.
Healthy individuals who supplement
with creatine have been reported to show
decreased muscle relaxation periods during
isometric contractions, potentially reducing
energy expenditure and improving muscle
power during rapid repetitive maximal
muscle, possibly via improvements in calcium
kinetics (4).

Specifically considering
Parkinson’s Disease
Abnormally elevated levels of oxidative stress
levels are distinctive features in the pathology
of Parkinson’s Disease (PD). In normal
circumstances, production of neurologically
damaging reactive oxygen species (ROS) is
counterbalanced by the healthy biological
system, reducing the toxic effects. In PD, this
ability is impaired, both as a direct and indirect
consequence of the disease; i.e. pathology
increases ROS production, and increased
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the disease. Consequently, there is intense
research interest and activity in the quest to
identify potential therapeutic treatments in
this area.
The efficacy of creatine supplementation
has been investigated as an ergogenic aid to
improve muscle strength and endurance in
PD and as a therapeutic disease modifying
treatment, with the potential to reduce
oxidative stress levels. However, results
have been mixed, with no clear evidence
either for the efficacy or futility of creatine
supplementation (5). Resistance training
exercise alone has been shown to effectively
reduce oxidative stress levels in PD – however,
the value of utilising creatine supplementation
in conjunction with resistance training exercise
to ameliorate oxidative stress in PD has still to
be fully elucidated.
Individuals with Parkinson’s Disease often
exhibit mood disorders, the most prevalent

depression, may benefit from omega-3 fish oil
supplementation. However, this potential has
yet to be fully explored or elucidated.
When compared to healthy individuals,
physical activity levels are likely to be reduced
in individuals with PD due to lower exercise
capacity, which is related to metabolic
inefficiency and earlier onset of fatigue.
Inactivity contributes to increasing disease
severity, poor walking performance and
difficulty in performing the activities of daily
life.

Is creatine supplementation
worthwhile?
Creatine supplementation can allow more
work to be performed during high-intensity
repetitive exercise, increase exercise-induced
muscular strength and power adaptations, and
augment lean body mass. Combining strength
training and creatine supplementation upregulates myogenic activity in skeletal muscle
and may optimise muscle fibre growth more
than strength training alone.
The literature to-date has
not produced any quality
research that demonstrates
serious adverse effects of
creatine supplementation in
humans, whether in healthy or
clinical populations. The most
consistently reported side effect
of creatine supplementation is
weight gain; values of one to two
kilogram increases have been
reported consistently, attributed
to increases in water content of
muscle.
Reports of muscle cramps,
increased thirst, stomach
cramps, diarrhoea and rashes
can, in general, be explained
by environmental effects,
poor hydration or other
methodological means. Reports
of renal dysfunction linked to
supplementation have been
confined to case studies and there appears
to be little risk if supplementing within current
published values and adequate hydration is
co-ingested. However, the potential exists in
individuals who have existing renal conditions
or disease, and they should be assessed by
a medical practitioner and regularly
monitored (6).
Advising individuals who have
neurodegenerative diseases on nutritional
intake presents a very challenging
environment because the conditions are multifacetted, with complex and very individual
demands. The individual variability of the
conditions and multi-layered symptomatology
determines that a holistic approach beyond
just nutrient intake is required, including
condition progression, psychological state

“BECAUSE ADULT HUMAN
BRAINS COMPRISE
AROUND TWO PER
CENT OF TOTAL BODY
MASS, BUT REQUIRE
20 PER CENT OF TOTAL
RESTING ENERGY OUTPUT,
MENTAL RETARDATION
AND NEUROLOGICAL
DYSFUNCTION MAY
DEVELOP WHERE
CONDITIONS OF CREATINE
DEFICIENCY OCCUR.”
being depression, anxiety and apathy. The
potential of creatine supplementation in this
disorder therefore suggests that psychological
stress in some of the most common mental
health conditions results in unfulfilled energy
demands within the brain, compromising
dopamine and serotonin levels when there is
an energy deficit.
Enhanced brain metabolism could protect
vulnerable neurones that are associated
with mood and emotion, which may be
at risk in the psychologically stressful
conditions present in PD. In addition,
creatine supplementation may help optimise
neurotransmitter production, which would be
beneficial in depleted states.
It has also been suggested that individuals
with PD, and who are clinically diagnosed with
14

FSN SEPTEMBER/OCTOBER 2018

feature.indd 14

(particularly mood and depression), and
physical abilities.
Many conditions, including Parkinson’s
disease, demonstrate electron pathway
pathologies that are targets for the pleiotropic
effects of creatine and because creatine has
neuroprotective effects, and a positive effect
on mood and disease state, supplementation
may potentially improve the condition. In
addition, creatine supplementation may
augment cytosolic high energy phosphate
stores, making vulnerable cells more resistant
to environmental stress and extending their
lifespan. Energy buffering may protect brain
cells from the effects of stressful mood
disorders, which deplete brain concentrations,
increase oxidative stress conditions and
reduce neurotransmitter production.
Creatine, allied with omega-3 fatty acid
supplementation, can improve depression
and mood states, and may also improve
physical ability. However, in some individuals,
potential increases in physical condition may
be very small and psychological changes
difficult to differentiate from the effects of
the condition, particularly if the condition is
rapidly progressing. fsn
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[Elite interview: what’s your diet like?

Louise Sugden

[GB para-powerlifter, former GB wheelchair basketball star and Path to Success athlete
Louise Sugden has competed at the top level of disability
sport for years. She started wheelchair basketball at the
age of 13 and got her first taste of international sport at
the European Championships in 2003. Since then, her major
accomplishments have included five bronze medals from
six European Championships, a gold medal at the 2011
Paralympic World Cup and competing at both the Beijing and
London Paralympic Games. Louise retired from wheelchair
basketball in 2017 and decided to stay in elite sport by giving
para-powerlifting a try. After just nine months in the sport,
and securing sponsorship from leading disability charity
Path to Success, Louise secured a silver medal at the 2018
Commonwealth Games in the women’s heavyweight parapowerlifting division. We asked her a few questions.
Hi Louise, thanks for chatting to us.
Firstly, congratulations on all your
outstanding achievements. Which
moment would you describe as the most
pivotal of your career so far?
LS: It’s difficult to pick just one moment that
I would consider pivotal. In my Basketball
career, the thing that really made me
knuckle down and take things a lot more
seriously was actually being dropped from
selection for the Athens Paralympic Games
in 2004. Obviously, the decision to give
para-powerlifting a try last year has been
hugely pivotal in what I’m doing now. I’ve
always been quite naturally strong, but I’m
enjoying getting even stronger through the
training I’m doing.
Since we’re a sports nutrition magazine,
we’re interested in your day-to-day
nutrition. As a wheelchair basketball
athlete and now a para-powerlifter, what
individual dietary information have you
learned that most benefits your health,
performance and recovery?
LS: In the last couple of years, I’ve taken
a lot more interest in nutrition. Before
that, I did as I was told by nutritionists
(most of the time), but now I have a much
better understanding of what constitutes
a good diet in terms of my training, and
the calories and macros I need. I think this
has contributed to the success I’ve had
with powerlifting in a relatively short space
of time, as I’m able to balance my macros
depending on my needs. For example, on
16
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higher training load days, I make sure to
get more carbs in my diet to allow me to
perform in training.
What nutritional changes have you
had to implement for your switch to
para-powerlifting?
LS: Since my switch to para-powerlifting,
my daily diet has become a lot more
protein-focused to encourage muscle
growth and help aid recovery after a tough
training session. That said, you mustn’t
forget carbs and fats as they play an
important part in nutrition: it’s about getting
the balance right for the amount of activity
you’re doing on a particular day. It has also
really surprised me how much more I’m able
and encouraged to eat as a powerlifter.
At times, I still struggle to eat enough to
strengthen my body.
Would you mind sharing a sample day’s
diet with our readers?
LS: My diet is constantly being improved
and I prefer my food quite plain. I would
normally start the day with three eggs
on wholemeal toast. If I’m training midmorning, I would follow this up with a whey
protein shake and some fruit. Lunch is often
a wrap, usually chicken or turkey, with lots
of salad and feta cheese. My mid-afternoon
snack is usually a high-protein snack such
as Greek yoghurt with honey and fruit.
For dinner, I like to have meat, quite often
red meat, with vegetables and a form of
potatoes. I don’t eat much fish as I’m not

keen on it, but I do try to eat a little every
week because it is so good for you.
Are there any sports nutrition products
or supplements that you’ve found to be
particularly beneficial for your training
and recovery?
LS: I’m not particularly fussy when it comes
to whey proteins as long as it has been
batch tested and they do a chocolate
flavour. I find it beneficial to take vitamin
D during the winter months and omega-3
supplements daily but other than that, I
don’t go too heavy on supplements, as it’s
possible to get most of your requirements
from food.
What are your future goals in terms of
para-powerlifting?
LS: My goal is to be ranked eighth in the
world as this would give me qualification for
Tokyo 2020. Beyond Tokyo, I’m undecided
as to what I’m going to do. I guess it is
partly dependent on results, but parapowerlifting is definitely a sport with
longevity, so if my body is still happy, who
knows what will happen. fsn
Path to Success (PTS) is a charity built upon
passion, dedication and empathy. Their
vision is to help individuals to overcome their
disabilities, educate those who can’t take
education for granted and support individuals
with long-term health concerns and limited
financial resources. Find out more about Path
to Success: www.pathtosuccess.org.uk
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Cerebral Palsy –
an athlete’s story

Cerebral Palsy is a syndrome that influences movement and coordination, which is due
to central dysfunction. Regular contributor Paul Ehren very kindly shares the story of an
amazing international footballer with Cerebral Palsy.

T

his is a story of catastrophic injury,
a family’s struggle for their son to
survive and ultimately thrive, and
of achievement above diversity. It
is very much unfinished and raises
many more questions than it answers at this
point in time. This is a review that details my
approach to a young athlete and his family.
Let us firstly consider the question: what
is Cerebral Palsy (CP)? It may be considered
a syndrome, as opposed to a condition,
because causes, symptoms and treatments
can vary widely.
The National Health Service defines CP
in the following way: “Cerebral Palsy is the
name for a group of conditions that affect
movement and coordination, caused by a
problem with the brain that occurs before,
during or after birth.”
The symptoms of CP aren’t usually obvious
just after a baby is born – they normally
become noticeable during the first two or
three years of a child’s life. Symptoms can
include:

18

• Delays in reaching development milestones
– for example, not sitting by eight months or
not walking by 18 months
• Seeming too stiff or too floppy
• Weak arms or legs
• Fidgety, jerky or clumsy movements
• Random uncontrolled movements
• Walking on tip toes
• A range of other problems – such as
swallowing difficulties, speaking problems,
vision problems, concentration and attention
span problems, and learning disabilities.
My involvement with the subject of this
paper, who I will refer to as Peter, came about
as a result of his father carrying out some
work for me on my website and social media.
Peter was born normally without
complication; he was a normal infant and
displayed no signs that would give concern.
At the age of six weeks, however, he suffered
a tragic, catastrophic blunt force trauma
head injury and for some time it looked as
though he would not survive the ordeal. He
was subsequently diagnosed with left side

hemiplegia, which is a brain injury related
condition that affects one side of the body.
This led directly to various complications,
resulting in Peter being classified as both
epileptic and suffering from Cerebral Palsy.
To cut a long story short, Peter grew into
his teenage years and again due largely to
the magnificent efforts of his mother and
father, blossomed as a talented footballer,
playing for both Tottenham Hotspurs and
England CP teams. In addition to this, Peter
has coached both CP and able-bodied club
youth sides, being awarded ‘Young Coach of
the Year’ in 2015.
Health checks, including full
electrocardiogram (ECG) tests, were
carried out by medical professionals within
the football industry and they showed no
heart abnormalities. A range of related
examinations had all reported that nothing
of concern existed with regards to Peter’s
participation in team sports or strenuous
exercise.
It is worth pausing for a minute here
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“I CONSIDERED THE QUESTION
OF HIS SUGAR CONSUMPTION OF
PARTICULAR INTEREST, BECAUSE
WITH ANY FORM OF COGNITIVE AND/
OR NEUROMUSCULAR CONDITIONS,
ADDRESSING THE POSSIBILITY
OF GLYCATION IS PARTICULARLY
IMPORTANT.”
receive far less bespoke care than you may
think, and because Peter had obviously been
left largely to his own devices, I took it upon
myself to provide something approaching a
personalised way forward.

My intervention with Peter

and looking a little closer at national and
international football for CP sufferers. The
official Football Association website defines
CP football as: “for ambulant players with
CP and other neurological disorders, such as
stroke and traumatic brain injury.”
Players are given a classification based
upon their level of disability. Until recently,
there were four eligible classes; FT5 (the
highest level of disability), FT6, FT7 and FT8
(the least level of disability). Each team must
have at least one FT5 or FT6 on the pitch, but
cannot have more than one FT8. Peter was
classified as FT7.
The basic rules of the game are:
• Two halves of 30 minutes duration
• No offside
• Seven players on each team
• Pitch and goal sizes are smaller
• Players are allowed to roll the ball back into
play at ‘throw ins’.
I began to grasp how poorly the individuals
were catered for by the authorities when I
spoke to one of the leading CP organisations
on the question of assistance/advice for CP
sportsmen and was told to “find a good
physiotherapist.” I perhaps should have
continued along official lines, but having seen
first-hand that even able-bodied footballers

Initially I wanted to look at two main areas;
firstly Peters nutrition and secondly his
strength and conditioning.
Peter’s mother and father had done their
normal excellent job in drawing up a nutrition
plan that was far better than many of his
able-bodied peer group. It is important to
remember here that we are not just talking
about a teenage boy with all the typical social
pressures, but also a potentially vulnerable
lad, so I needed to tread carefully and
introduce change gradually and in a fashion
that would be adhered to, without causing
any potential issues.
I firstly established that Peter’s CP did
not cause any difficulties in swallowing and
that he did not have any recurring digestive
issues. I also thought it extremely important
to deal with the initial changes to Peter’s
diet as a family process and not simply to
impose a regime upon them. Peter’s success,
both in life and sport, had to-date been with
the absolute involvement and support of
his mum and dad and I wanted to continue
this dynamic as far as possible. I therefore
thought it prudent to deal in broad-brush
strokes at first, outlining general principles
and allowing the family to construct the finer
detail, which I would review at a later stage.
My main issues with the diet, as it
stood, were firstly the potential amount of
hidden sugars that it contained and
secondly the quality of the foods eaten. I
really didn’t want to address quantitative
measures at this stage. I considered the
question of his sugar consumption of
particular interest, because with any form of
cognitive and/or neuromuscular conditions,
addressing the possibility of glycation is

particularly important.
I explained to Peter’s parents that my
normal approach to an athlete’s diet is to
establish an optimum health base, which
will benefit not only sporting performance,
but also long term general health. I felt that
this approach was particularly relevant given
Peter’s particular circumstances, so that any
action taken had to have a positive effect on
the underlying condition and the resulting
symptoms.
In an effort to reduce the amount of ‘bad’
saturated/trans fats, sugar, salt, additives,
preservatives etc that Peter may be ingesting,
I therefore asked his parents to consider
reducing, as far as possible, the amount of
fast food (take aways etc) in his diet, together
with pre-prepared, packaged foods. I also
asked them to get used to reading food
labels and what to look for (i.e. the sugars in
items such as orange juice, low fat yoghurts,
granola, baked beans, fruit bars etc).
The family live in an area which is still
quite rural, so I asked them if their budget
permitted, to consider sourcing as much of
their whole foods from organic/free range
produce.
Again, in my efforts to establish a solid
food base from the family’s efforts, I didn’t
want to impose menu ideas upon them, but
suggested that they consider utilising the
following core ingredients:
• PROTEIN – chicken, turkey, white fish, oily
fish, eggs, lean red meat, dairy produce in
moderation, and some vegetable-based
protein.
• CARBOHYDRATE – sweet potato, white
potato, brown or wild rice, porridge oats,
bananas, whole grain/sourdough/rye breads,
and grains such as quinoa.
• FATS – oily fish, avocado, nuts, seeds, olive
oil, coconut oil, good quality red meat, and
real live yogurt.
• VEGETABLES – as large a selection
as possible, particularly the leafy green
cruciferous variety, and a good selection of
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produce, making this as colourful as
➤ salad
possible (bell peppers, beetroot, carrot, salad
leaves and herbs, onion, garlic, ginger etc). If
Peter could tolerate the taste, I requested that
they include some fermented vegetables in
the form of sauerkraut or kimchi.
• FRUIT – A couple of portions of fresh fruit
per day.
• LIQUIDS – water, tea, green or herbal tea,
coffee in moderation. Restrict juices, cordials
and sodas.
In all of these areas, I felt that the family
was best placed to judge any possible conflict
between an optimum health approach and
pressure that Peter may come under to have
burger and chips and a milkshake or cola with
his friends and/or team mates.

With regards to supplementation, Peter’s
condition did open up a number of interesting
avenues of thought. Apart from some
relatively mild (in CP terms) neuromuscular
issues, some of Peters main issues were
attention span, concentration and focus.
My thought processes were therefore
moving along these lines:
• How can we best help establish a
sound health base with the assistance of
supplementation?
• Can we help alleviate any of the physical
symptoms?
• Can we introduce any elements that may aid
cognitive function?
It must be borne in mind that I would
normally utilise targeted supplementation on
the back of specific testing and established
needs. Therefore, I would always address
diet as the absolute priority, particularly with
someone like Peter, where the cost of testing
is a massive limiting factor. Once diet changes
have been established, I’m then looking
to receive as much feedback as possible –
weight gain/loss, energy levels, strength,
mood, sleeping patterns, digestion, alertness
and overall wellbeing etc, before beginning
the process of fine tuning any advice to
achieve, over a period of time, a truly bespoke
nutritional programme.
Once this food base has been established,
my initial ‘go to’ list of supplements, to cover
many of the basics, would be drawn from: a
multi-vitamin/mineral complex, vitamin C,
B complex, vitamin D3, vitamin E, omega
3-6-9 complex, and an anti-oxidant complex.
Magnesium would potentially be another
option given Peter’s skeletal muscle issues.
From a performance stand point, the old
favourites of whey protein, branched chain
amino acids, creatine and glutamine would
be among my first considerations. There are
so many other intervention options available,
such as gut health, but these are all for the
future.
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For Peter, the cognitive function issue
is something high on my list of priorities
because this is an area where a problem has
been medically highlighted, and dietary and
supplementation protocols exist. From a
dietary standpoint, a ketogenic style approach
has been used to help control epileptic
seizures for almost a century, so from a pure
academic point of view, I would be very
interested to see if this approach would help
Peter with his attention span/focus issues.
However, the implementation of a ketogenic
approach with a teenage boy may cause other
issues and would need to be monitored very
carefully.
With regard to supplements for cognitive
function, apart from some that I’ve already
mentioned, caffeine, ginkgo biloba,
ashwagandha, the ginsengs, phospholipids,
and others have all been spotlighted as
potential nootropics. However, there have also
been instances where certain supplements
have been blamed for causing more problems
than they solve. For example, one study
reported that ginkgo could precipitate
epileptic seizures (1) – once again, ‘caution’ is
the watch word.
Finally, I would like to touch upon the
strength and conditioning (S & C) support that
the CP players received. I was disappointed,
but not surprised, that all of the players
appeared to receive the same S & C
programme from the Football Association.
I would find this unacceptable for ablebodied players, but for a group of athletes
with varying disabilities, this is quite honestly
shocking. I fully appreciate that lack of
resources and funding plays a major role here,
but when the millions (billions?) generated by
professional football is considered, it would
be nice to think that something worthwhile is
filtering down to disabled sports.

In summary
In summary, I really stumbled across Peter and
his situation via a business arrangement with

his father. The circumstances of his disability
were tragic to say the least, but by his own
hard work and the incredible dedication of
his mother and father, he has achieved far
in excess of what may have been thought
possible. I saw my own initial role as one
to help the family dynamic, that had been
established to such great effect, in order to
tidy up some elements of diet and training.
I believe the next step would be
somewhat more formal and expensive. In
an ideal world, I would like to arrange some
functional testing for Peter to help provide
both nutritional and training pointers that we
could use to create both a nutritional base
and a strength and conditioning programme;
one that is much more targeted and tailormade for Peters requirements. How far we can
go down this path will be subject to a number
of issues. fsn
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[Informed sport

Informed-Sport: beyond banned
substance testing

M

any people in the sporting
community know about the
work Informed-Sport does
to help protect athletes from
inadvertent doping through
its rigorous testing protocols for substances
prohibited in sport. Fitness enthusiasts
and health conscious individuals also look
for the Informed-Sport mark to ensure the
products they are consuming do not contain
contaminants, such as steroids and banned
stimulants that may be harmful to their health.
What is less known is the work that occurs
behind the scenes to ensure that when the
product is tested, it passes the Informed-Sport
screen and can be released for sale. It is this
rigorous manufacturing and supply chain audit
process that underpins the strength of the
Informed-Sport mark. After all, if a product
is produced, tested and fails, it is already
too late: from the supplement manufacture
and brand point of view, they now have a
production run of product that can’t be sold.
When the programme was first launched 10
years ago, the industry was largely unaware of
the supply chain cross-contamination issues
that were present in the manufacturing process.
In addition, brands may have been formulating
products with ingredients that contained
naturally occurring banned substances found
in some botanical ingredients. Because
programmes like Informed-Sport didn’t exist
before, reputable brands had no way of
knowing of these contamination risks.
There was a steep, but welcome, learning
curve as supplement companies and
manufacturers suddenly had the ability to
control the risk of cross-contamination and
make better decisions about the ingredients
used in their products. We’ve put together
two case studies to give you examples of such
adaptations in manufacturing processes.

LGC conducted an investigation with the
brand and manufacturer, which included a
manufacturing site inspection and swabbing
of the facility’s equipment. 20 swabs were
taken and 17 of them were positive for DHEA
– that’s 82 per cent of samples!
During the investigation, it was discovered
that the manufacturer had previously made a
product with DHEA three months previously,
but didn’t have robust enough cleaning
procedures to get it out of the equipment.
This ultimately resulted in the production
of products that were contaminated with a
steroidal compound.
As a result of the LGC investigation,
remedial action was incorporated, including
enhanced cleaning techniques, improved raw
material handling, and elimination of banned
substances in the facility. Periodic follow up
swabbing over a four year period showed
no signs of cross-contamination from LGC
banned substance testing protocols. This was
a case of a manufacturer who was not aware
of the contamination risk of handling high risk
ingredients and how difficult it can be to get it
out of the equipment.

Case Study 1: manufacturing
cross-contamination

Case Study 2: raw material
contamination

A new brand was looking to certify one of
their products with Informed-Sport. As part
of the process, production samples from
previous batches were sent in for testing and
the manufacturing audit process was about to
begin. The samples that were provided failed
the test for DHEA (dehydroepiandrosterone),
a steroidal compound. Since the product
did not contain any botanical or high risk
ingredients, it was evident that crosscontamination occurred somewhere in the
manufacturing process or supply chain.

A brand certified with Informed-Sport
was certifying a product made in a new
manufacturing facility. The registration
samples that were provided tested positive for
high levels of methylhexanamine, a banned
stimulant. As in all cases of contamination,
LGC began the investigation process with the
brand and manufacturer.
In this case, the audit process indicated
that the manufacturing facility had never
handled banned substances, especially
methylhexanamine, and the product
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contained no stimulants. LGC focused the
attention on the raw materials and tested each
lot of each ingredient used in the product.
Not surprisingly, it was determined that it
was a raw material as the culprit. What was
surprising was that it was not one of the active
ingredients, but microcrystalline cellulose,
which is an excipient used to help the bulk
material so that it runs through equipment
easier. The investigation showed that the
raw material came from China and was
manufactured in a facility with poor quality
control procedures. The production batch
was destroyed and an expensive lesson
was learned by the manufacturer to better
audit their own supply chain and ingredient
suppliers. This could have been any raw
material purchased by any manufacturing
facility if strict audits of their suppliers are not
carried out.
These are just two case studies out of
many on how cross-contamination can occur
through the manufacturing and supply chain
processes. It also highlights how critical a
programme like Informed-Sport is to the
industry to help educate them on the risk
of contamination, and what is required to
minimise this risk through their own quality
control procedures.
Many people think of Informed-Sport as
a banned substance testing programme
for elite drug tested athletes. Although this
is true, the work that is done as part of the
certification process benefits any product
made in these facilities. This detailed
behind-the-scenes assessment work of
Informed-Sport continues to help reinforce the
programme’s goal of “providing assurance to
athletes worldwide.” fsn
• For more information on wInformed-Sport
visit www.infomed-sport.com
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➤New whole food organic
whey protein ﬂavours

Say hello to our new Raw Cacao & Maca and Raspberry &
Baobab organic whey protein powders. Made with real organic
superfoods, they’re super tasty and still deliciously creamy
just like our original multiple award-winning pure unflavoured
organic whey protein. In order to maintain the trust we’ve built
with our customers over the years, we list where each ingredient
is sourced on the back of the pack, and as ever we donate 25p
to Compassion in World Farming for every pack sold. Available
through Ocado and more than 200 independent health food
stores nationwide, as well as on the website.
• www.theorganicproteincompany.co.uk
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[Expert Q&A

Dr Mark Miller
In this section of the magazine, we ask an expert a few
questions that are pertinent to nutrition and exercise
practitioners. In this issue, we talk to Dr Mark Miller, an
expert in astaxanthin and global ambassador for AstaReal®.
Hi Mark, thanks for chatting
to us. Can you tell us more
about your background and
how you became an expert
in the natural antioxidant,
astaxanthin?
MM: My career started with
three decades as an elite
biomedical researcher and
medical school professor. Then
I transitioned into the business
world as an entrepreneur,
innovative product developer
and marketer. Today, I oversee
the design of clinical trials
to ensure product safety
and efficacy, and I enjoy
finding new ways to improve
consumer education. My
research background on free
radicals and antioxidants goes
back to the early 1980s. My
breakthroughs have altered
how we manage health and
disease, including cardiovascular
health, inflammation, cancer
and nutrition. It is the unique
attributes of astaxanthin, from
a chemical and functional
standpoint, that truly gets me
excited. It is quite remarkable.
However, because astaxanthin
is less common in our diets, it
does not enjoy the discussion
and utilisation that it truly
deserves. Given my background,
I feel compelled to solve that
lack of familiarity and bring
attention to one of nature’s true
gems.

of free radicals while producing
energy. Mitochondria provide
as much as 95 per cent of the
body’s energy, primarily by
metabolising carbohydrates and
fats. There is ample evidence
now that in disease states, free
radicals can leak out of the
mitochondria into the cells,
driving a whole slew of other
reactions caused by oxidative
stress. As a consequence of
reduced mitochondrial function,
muscles receive less energy,
which can lead to fatigue and
atrophy in ageing.
As a mitochondrial nutrient,
astaxanthin does two things:
Firstly, it’s a pre-eminent free
radical scavenger, so if radicals
are moving into the rest of
the cell, astaxanthin is able to
control them.
Secondly, mitochondria
have a lot of membranes,
which increases the surface
area for the generation of ATP.
As natural astaxanthin forms
trans-membrane bridges, it can
help to control free radicals in
the membranes and therefore
help to maintain mitochondrial
functionality. The combination
of its potency and its chemical
structure being aligned to that
of the membranes makes it a
perfect mitochondrial nutrient.

We’ve read that astaxanthin
is referred to as a
“mitochondrial nutrient”.
Could you briefly outline why
this is the case?
MM: There is a lot of interest
in mitochondria as a driver for
health, wellness and disease
prevention. The reason is that
mitochondria can generate a lot

What is the difference
between natural and synthetic
astaxanthin?
MM: Natural astaxanthin is
more than 95 per cent esterified,
which means that fatty acids
are attached to one or both
ends of the molecule. Synthetic
astaxanthin, on the other hand,
is completely unesterified and
is poorly absorbed by the body.
It has a bent structure, which
means that it doesn’t trap free
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radicals as efficiently as its
natural counterpart. Natural
astaxanthin can span across the
entire membrane and provide
protection in a way that the
synthetic version can’t. So, the
structure really matters here!
How can athletes benefit from
natural astaxanthin?
MM: For instance, astaxanthin
has been shown to reduce
inflammation and therefore
muscle damage. Both during
and after exercise, our muscles
are subjected to high levels
of inflammation because
of increased levels of free
radicals. However, the results
of a double-blind study
conducted among football
players concluded that daily
supplementation of 4mg of
AstaReal® natural astaxanthin,
combined with physical
training, significantly decreased
the expression of the proinflammatory marker, C-reactive
protein (CRP). Also, the
magnitude of muscle damage
was significantly reduced.
Another study demonstrated
that a daily astaxanthin dose
of 6mg per day for four weeks
resulted in lower levels of
lactic acid during a 1200m
sprint. The formation of lactic
acid results from insufficient
oxygen reaching the muscles,
which leads to fatigue. Thus,
decreased levels of lactic
acid improve endurance. A
further study investigated
the antioxidant’s efficacy on
cyclists. Compared to the
placebo group, the cyclists
treated with 4mg of AstaReal®
natural astaxanthin were able
to ride 121 seconds faster after
the supplementation period.
A notable increase in power

output in the astaxanthin group
was also recorded.
How would you advise an
athlete who wants to try
AstaReal® natural astaxanthin
to support their health,
performance and recovery?
And how can athletes be
sure that AstaReal® is high in
quality and safe to consume?
MM: For healthy adults, I would
recommend 4-8 mg astaxanthin
per day to maintain physical
and mental fitness. I wish I had
it when I was doing triathlons
and marathons back in the
90s. It’s a scientifically-backed
ingredient with no side effects.
There are over 400 peer-reviewed
studies on astaxanthin. What’s
more, natural astaxanthin from
AstaReal® has been used in
nearly 60 human clinical trials
with 1400-plus participants.
AstaReal® is a pioneer in the
cultivation of the microalga from
which the antioxidant is derived.
Their indoor cultivation process
features the tightest controls
in the industry and yields an
ingredient with outstanding
purity and stability. This results
in a product with high quality
and safety, and the only one
that I would align my reputation
with. fsn
DR MARK MILLER has made
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researcher, an entrepreneur
and a marketer in the fields
of health and medicine. For
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elite biomedical researcher
and medical school professor.
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ways of understanding health
and disease, he has made major
contributions to many fields of
medicine.
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Anita Eyles
In this section of the magazine, we ask an expert a few questions that are pertinent to
nutrition and exercise practitioners. In this issue, we talk to Anita Eyles, Director of Boley
Nutraceuticals, an over-the-counter, consumer-driven company that provides innovative, highquality and high-potency formulated nutraceutical products supported by scientific research.
Hi Anita, thanks for talking
to us. Can you tell us more
about your background and
role as director of Boley
Nutraceuticals?
AE: Lovely to meet you and
thanks for featuring me. I have a
distribution, sales and marketing
background in nutritional
supplementation. I am a
nutritional consultant and, along
with specialist formulators,
I designed a nutraceutical
collagen drink supplement. The
first launch is a hybrid concept
between a musculoskeletal
and holistic medical aesthetic
product.
Totally Derma® is a new
anti-ageing, nutraceutical
collagen drink supplement.
How did you devise the
concept behind this
product?
AE: Whilst training for a half
marathon, I was advised by a
nutritionist to take Arthred®,
a 10,000mg therapeutic
dose of bovine amino acid
peptide powder. Published
clinical studies demonstrate
that Arthred® strengthens
and rebuilds cartilage in
knees. Not only did this have
a hugely beneficial effect on
alleviating the pain in my joints,
I also experienced longer and
stronger hair and nails, as
well as much more hydrated,
denser and radiant skin. The
gynaecological benefits were
also apparent. This was the
moment I decided to develop a
nutraceutical health supplement
that would transcend the
physiological benefits to the
medical aesthetic market.
However, the roots of the
specialised evidence-based
ingredients are cemented in the
musculoskeletal market.

What is the research behind
Totally Derma®?
AE: Totally Derma® is
formulated by pharmaceuticalgrade, food supplement
manufacturers, Allergy Research
Group, known for their cuttingedge, patented, scientificallyresearched nutritional
supplements. Totally Derma®
contains patented enzymatically
hydrolysed bovine collagen
and patented hyaluronic acid,
plus seven co-factors. All these
support, enhance and promote
collagen and hyaluronic acid,
which, in turn, deliver visible
improvements in overall skin,
hair, nails, joints, gut health,
general health, well-being and
gynaecological menopausal
dryness.
Radiolabelled studies show
that 95 per cent absorbed,
high-quality bovine collagen
peptides, boost collagen
production, hyaluronic acid
and hydration, not only for the
joints, but the entire body and
its systems at the cellular level.
Totally Derma® contains 18
specific amino acids, including
arginine, proline, glycine and
hydroxyproline (the essential
building blocks for collagen
synthesis). Totally Derma®
contains higher levels of
hydroxyproline and proline than
marine collagen. Indeed, a 2015
clinical study showed that serum
hydroxyproline rise to 3500 per
cent within two hours of Totally
Derma® consumption.
The seven co-factors in Totally
Derma® include:
• Vitamin C: a powerful antiinflammatory antioxidant that
stimulates collagen in joints
and bones. It also stimulates
fibroblasts, the cells responsible
for producing collagen, and
helps to convert proline to

hydroxyproline.
• Grapeseed extract: a
powerful antioxidant that bonds
to collagen and negates free
radicals.
• Green tea extract: improves
elasticity, density, water content
and microcirculation in skin. This
rich source of polyphenols also
has strong anti-inflammatory
properties and protects against
arthritis.
• Alpha lipoic acid: increases
bone mineral density more than
calcium and vitamin D alone. It
protects fibroblasts and slows
down the ageing process. It also
regenerates other antioxidants
such as vitamins C and E.
• Copper: essential for healthy
cross-linking of collagen and
elastin. It is also used for wound
healing, treating osteoarthritis
and brittle bones.
• Manganese: strengthens
immature collagen and
influences fibril size.
• Zinc: essential for collagen
synthesis and crucial for
superoxide dismutase synthesis
that protects against oxidative
stress.
How would an athlete benefit
from using Totally Derma®
to support their health,
performance and recovery
during high training loads?
AE: Drinking Totally Derma®
supports a healthy metabolism
and increases collagen and
hyaluronic acid production
in the body, meaning that an
athlete can go longer and train
stronger. Their recovery will be
faster too.
Studies show that drinking
Totally Derma® can help increase
the collagen synthesis rate in
joints and connective tissues
up to 20-fold among athletes,
whose joints have been stressed
WWW.FSNMAG.COM

expert qa.indd 25

through repetitive, competitive
training.
Totally Derma® also supports
the elasticity of connective
tissue, including those of
the gastrointestinal tract. It
further aids the production of
stomach acid and contains the
gut-supporting amino acids
glutamine and glycine.
Results of clinical studies
show that oral administration of
Totally Derma® relaxes muscles
and significantly reduces pain,
consequently reducing the need
for analgesics, and considerably
improving overall mobility.
Finally, are there any new
products in the pipeline?
AE: Not at the moment, but
never say never! Totally Derma®
is currently available via two
different distribution channels
with specific marketing support
for both:
• Physiological:
physiotherapists, osteopaths,
nutritional therapists, sport and
fitness industry (gyms, fitness
centres, running clubs, tennis,
football and rugby clubs).
• Aesthetic: medical aesthetic
clinics, spas, professional salons
and pharmacies. fsn
Anita Eyles was the cofounder and director of Aneva
Nutraceuticals Ltd, formulators
and distributors of Aneva Derma
Skin Beverage, for three years.
She then started up Boley
Nutraceuticals Ltd. in late 2016
and launched their first product,
a Nutraceutical collagen drink
supplement, Totally Derma® in
February 2017. Anita is a very
experienced sales and marketing
professional with a distribution
background in the nutritional
supplement market, and is
passionate about all things
health, fitness and wellbeing.
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The impact of
concussion
If you are a ‘high impact’ sports person, have you
ever considered the long term consequences of
the occasional ‘ding’? Elspeth Stewart reveals
some disturbing research on this topic, but also
suggests helpful strategies of care.

C

oncussion is defined as a minor
traumatic brain injury (mTBI),
caused when the head hits the
ground, another object, or the
brain hits the inside of the scull
due to vigorous head movement, such as
whiplash from a car accident.
While a concussion may happen to any
individual going about their daily life, they
occur most frequently to those who engage
in high contact sports (e.g. rugby and boxing),
or sports where falls in training or competition
occur frequently (e.g. horse riding, skiing,
cycling).
Signs and symptoms may include:
• headache
• nausea
• dizziness
• problems with balance
• problems with attention
• loss of consciousness (30 minutes or less)
• confusion
• sensitivity to noise and light
• brief convulsions
• temporary memory loss
If concussion is suspected, the individual
should stop activity immediately and rest. “If
in doubt, sit it out” is the motto promoted
by UK head injury charity, Headway. The
symptoms of concussion may take a while to
develop; not all concussions result in a loss
of consciousness and players can either be
unaware of or unwilling to mention symptoms
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because they want to keep playing. However,
with the growing body of research illustrating
the longer term risks that concussion may have
on cognitive health and dementia later in life
(1), there is increasing pressure on coaches
and referees to take a firm stance on getting a
player to rest following a knock to the head.
All head injuries should be examined by
a doctor and it is advised not to take any
painkillers or anti-inflammatories until after
this has been done. Concussion is generally
not serious, but if a blow is hard enough to
cause swelling or a haemorrhage, surgery
may be required. For this reason, doctors
may request scans or they may keep a patient
under surveillance. It is always encouraged
to stay in the company of another adult for
at least the first 24 hours to watch for signs
of deterioration. The Headway factsheet (on
their website) outlines which symptoms need
immediate escalation to A & E.
In reality, many sports-related concussions
are not reported, let alone examined by a
medical professional. One study interviewed
NFL football players on their experience of
concussions during their college careers. They
deduced that for every concussion that was
reported to the coach, there were at least four
unreported concussions and another 19 or so
‘dings’, many of which researches suspected
would also have fallen within the category of an
mTBI (2).
Athletes often play down the severity of

symptoms in order to get back into training/
competition as quickly as possible. Many do
not understand the potential risks that come
with concussion. Most players don’t want to
let their team down and there is also a respect
earned by ‘pushing through’, rather than sitting
on the sidelines to nurse an injury that no one
can see. Unfortunately, if a second concussion
takes place before the first has recovered,
both healing time and longer term cognitive
implications increase (3), especially in children
in which the brain is still developing.

Chronic traumatic
encephalopathy
Chronic traumatic encephalopathy (CTE)
is the term used to describe degenerative
brain disease specifically found in athletes,
war veterans and individuals with a history
of repetitive brain injury. Identified as
‘punch-drunk syndrome’ back in 1928, it was
initially thought to only impact amateur and
professional boxers. CTE and Alzheimer’s share
many common traits; however CTE usually
presents in the 40s (rather than 60+) and
rather than memory loss, individuals initially
present with problems relating to judgment,
reasoning, problem solving, impulse control,
and aggression (symptoms which are also
common in Alzheimer’s). CTE has no diagnostic
criteria and can only be diagnosed via autopsy,
confirming specific neurological abnormalities
(4). The bulk of CTE research has been done
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on NFL players, but CTE has been confirmed
in both rugby (5) and European football (6)
players. CTE, as a distinct condition, is rarely
considered as a diagnosis during a patient’s
lifetime unless they have a strong history of
traumatic brain injury.
European football isn’t a contact sport
and statically sustains a similar number of
head injuries to non-contact sports. However,
‘heading’ the ball is a head collision and while
it doesn’t generally cause concussion or injury,
it has been shown through research to lead
to measurable, dose-dependant cognitive
impairment (7) and may still lead to CTE (6).

How does a blow to the
head increase the risk of
Alzheimer’s?
Cognitive decline is often perceived as
something that occurs in old age, but the
underlying pathology begins decades before
signs of cognitive impairment are noticed (8).
Work by neurologists such as Dr Dale Bredesen
and Dr Lisa Mosconi demonstrate how the
presence, or absence, of certain molecules,
such as hormones, nutrients, inflammatory
cytokines or toxins, trigger Amyloid Precursor
Protein (APP) to break apart in one of two ways
– see Figure 1.
The first is trophic, which encourages the
ongoing support and growth of neurones.
The second is anti-trophic, signalling that
‘something isn’t right’, the brain is ‘under
threat’ and regression or trimming of neurones
follows. If there are too many factors pushing
down the anti-trophic pathway, or not enough
good trophic factors present, the net result is
loss of neurones.
For athletes, it is reassuring that exercise
is likely to improve many of the factors that
support the protective, neurotrophic pathway
via improved insulin sensitivity, increased
growth hormone, improved stress and sex
hormone levels and increased endogenous
antioxidant enzyme production, just to name a
few. However, concussion literally hits the brain
right where it hurts, triggering inflammation
right at the location where APP is present.
“One emerging view is that [chronic] traumatic
encephalopathy is a spectrum disorder that
shares clinical and neuro-pathological hallmarks
with other neurodegenerative disorders, such
as Alzheimer’s disease, Parkinson’s disease,
frontotemporal dementia, and Lewy body
dementia.”(1,9)
Several studies looking at CTE, found that
genetics (10,11), most notably the APO ε4 SNP
(12), made athletes more vulnerable. The fact
that APO ε4 is also the major risk factor for
Alzheimer’s, is no coincidence.
As one CTE researcher, Dr. Robert Stern, a
professor of neurology at Boston University
states; “APOE ε4 has been found to have a
negative effect with people with CTE by getting
in the way with neural repair. It slows down the

Figure 1 – breaking apart of Amyloid Precursor
Protein (APP)

repair of brain cells… making it harder for the
cells to get [back] to normal.”

A smouldering brain?
Inflammation is an essential part of the
immune signalling cascade, which is triggered
at the site of injury for the healing process to
begin. Inflammation usually only becomes
pathological if the underlying cause is chronic
rather than acute.
However, when it comes to brain injury,
inflammation is a risky strategy due to the
combination of restricted circulation (the
blood brain barrier separating blood flow from
the cerebrospinal fluid) and an enclosed space
(making swelling lethal). In cases of major
head trauma, if the initial impact doesn’t kill
someone immediately, the secondary innate
inflammatory response often will, if left to run
its natural course. Brain trauma specialists
understand that some inflammation is
essential for the recovery process, but without
pharmacological intervention to control it, it
can easily lead, not only to brain damage, but
also to loss of life (13,14). Research has also
shown that for some individuals, localised
inflammation and continued loss of neurones
may continue for years after a single traumatic
brain injury (15).
So if low grade inflammation, that originates
elsewhere in the body, is sufficient to influence
APP cleaving within the brain, then it becomes
easy to see how even moderate trauma within
the brain tissue itself, leading to inflammatory
NF-kappa β activation, can be so catastrophic.
Once pro-inflammatory cytokines are present,
cleaving of APP will favour the anti-trophic
pathway. Unfortunately, C31, one of the
four molecules created when APP cleaves
down the anti-trophic route, further amplifies
this signal, in what is called prionic loop
amplification. Thus, one traumatic brain event
has the potential to dramatically speed up the
neurodegenerative process prematurely if the
inflammation is not brought under control,
or is inadequately balanced by supportive
neurotrophic factors.

To what extent does
concussion increase risk?
A study done by the Office of Health

Economics in 2015 (16), in conjunction with
Alzheimer’s Research UK, has estimated that
32 per cent of people overall born in 2015 in
the UK will develop dementia (27 per cent of
males and 37 per cent of females).
A study (9) published in May of 2018
analysed how past traumatic brain injury
(both minor and major) augmented the risk
of developing dementia; they found the
following:
• risk of Alzheimer’s for those without TBI was
16 per cent.
• one minor TBI (concussion) increased
baseline risk by 17 per cent.
• one major TBI increased baseline risk by 35
per cent.
• the more TBI incidences, the greater the risk.
• the younger the person was at the time of
the TBI, the greater the risk.
• an individual who experienced a TBI in their
20s was 63 per cent more likely to develop
dementia 30 years later, compared to
someone who did not sustain a TBI in their
20s.
• not everyone who experienced a TBI went
on to have dementia.

What can be done about it?
Clear education around the short and long
term risks of concussion should be provided to
players, coaches and support staff. This would
enable individuals to make an informed choice
around protective gear and when to rest.
Changes to regulations can make a
difference – amateur boxing is now statistically
as safe as other contact sports due to a range
of measures put in place to protect, monitor
and manage competitors who’ve taken
significant blows to the head (17).
A study comparing brain imaging scans,
found the corpus callosum in retired NFL
athletes who started tackling prior to 12 years
of age, had distinct structural differences when
compared with those who commenced as
teens (18). This, along with other reviews of
the literature (3), indicate that contact sport
does put young, undeveloped brains at risk
of permanent changes to both structure
and function. However, it is not always easy
to translate this into change – for example,
recent moves to limit rugby tackling in schoollevel competition has so far been met with
resistance.

What does a nutritional
strategy look like?
If taking a personalised medicine approach,
identifying APO ε4 status could help young
multi-talented athletes select a less risky
sport and could give existing athletes added
incentive to use protective gear or implement
nutritional strategies to mitigate the risk of
concussion.
While there is research showing that
administering specific nutrients after TBI
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[Food and physiology
improve outcome, there is no doubt
➤ can
that the brain will fare better if it is already

prior to (27), and following TBI (27,28).

‘pro-neurotrophic’ at the time of impact. If
you are working with an athlete to optimise
performance using the functional approach,
chances are that you are already doing many
of the right things that would improve their
brain’s inflammatory response to mTBI. If you
specialise in supporting athletes who engage
in higher risk sports, incorporating a proneurotrophic approach into your work-up and
testing panels makes good sense. Discussing
mTBI risk may help motivate your client to
see nutritional changes as part of a lifelong
strategy for health, not just a short term fix.
Below are some potential assessments and
interventions that you could incorporate into
your practice:
• Inflammation
o Address gut health, systemic inflammatory
issues, identify food intolerances etc.
• Hormones
o Address overtraining, investigate sex
hormone imbalance.
• Sleep
o Important for both sports performance
and brain health.
• Stress management
o Incorporate strategies such as mediation
and yoga, and discuss work/training/life
balance.
• Anti-inflammatory diet
o Fats – avoid trans fats, improve omega 6:3
ratio, reduce arachidonic acid intake from
animal products.
o If APO ε4 SNP present, adjust saturated
fat recommendations.
o ½ of the plate to be vegetables/salad,
with a rainbow for broad intake of antiinflammatory botanicals.
o Promote foods containing added antiinflammatory benefits, such as turmeric,

ginger, pineapple, chilli, green tea,
apples, berries, and mushrooms.
• Supplements to consider
o Probiotics, vitamin D, EFAs, N-Acetyl
Cysteine, Alpha-lipoic Acid, resveratrol,
quercetin, curcumin, and herbs such as
boswellia and ashwaganda.
For ethical reason, most studies done on
nutrients and brain trauma are not human
studies, but the research does help to
illustrate the protective effect that key antiinflammatory nutrients can have on recovery
post brain trauma.
n Flavonoids: A diet rich in flavonoids has
been shown to be neuroprotective in humans
(25). A pilot RCT on 60 people with persistent
cognitive deficits post-mTBI found that the
flavonoid from pine bark extract, enzogenol,
improved brain function (memory) when
compared to placebo (26) over a 10 week
period. Although not statistically significant
due to small study size, reduced anxiety and
depression was also reported.
n Omega 3: Studies looking at traumatic
brain injury in rats have shown that prior
supplementation of omega 3 can normalise
brain-derived neurotrophic factor (BDNF)
levels and reduce oxidative damage (19), and
also more quickly restore brain homeostatic
mechanisms (20). If administered following
traumatic brain injury, DHA has been shown
to significantly reduce the number of swollen,
disconnected and injured axons (21,22).
n Vitamin D: Prior vitamin D deficiency in rats
exacerbates the inflammatory response postTBI (23). Another study found that vitamin D
deficient rats showed elevated inflammatory
proteins (TNFα, IL-1β, IL-6, NFκB p65) in the
brain, even without injury (24).
n Turmeric: Supplementing curcumin in
animal studies demonstrated a range of
benefits to recovery, both when administered

References
1. Washington PM et al (2016). Polypathology and
dementia after brain trauma: Does brain injury trigger
distinct neurodegenerative diseases, or should they be
classified together as traumatic encephalopathy? Exp
Neurol. 275:381–388.
2. Baugh CM et al (2014). Perceived coach support and
concussion symptom-reporting: Differences between
Freshmen and Non-Freshmen college football players. J
Law, Med Ethics. 42(3):314–322.
3. Keightley ML et al (2014). Is there evidence for
neurodegenerative change following traumatic brain
injury in children and youth? A scoping review. Front
Hum Neurosci. 8:139.
4. Turner RC et al (2016). Alzheimer’s disease and
chronic traumatic encephalopathy: Distinct but possibly
overlapping disease entities. Brain Inj. 30(11):1279–1292.
5. Stewart W et al (2016). Chronic traumatic
encephalopathy: a potential late and under recognized
consequence of rugby union? QJM. 109(1):11–15.
6. Ling H et al (2017). Mixed pathologies including
chronic traumatic encephalopathy account for dementia
in retired association football (soccer) players. Acta
Neuropathol. 133(3):337–352.
7. Rutherford A et al (2005). Neuropsychological
impairment as a consequence of football (soccer) play
and football heading: Preliminary analyses and report
on university footballers. J Clin Exp Neuropsychol.
27(3):299–319.
8. Mosconi L et al (2018). Lifestyle and vascular risk
effects on MRI-based biomarkers of Alzheimer’s disease:
a cross-sectional study of middle-aged adults from the
broader New York City area. BMJ Open. 8(3):e019362.
9. Fann JR et al (2018). Long-term risk of dementia
among people with traumatic brain injury in Denmark:
a population-based observational cohort study. The
Lancet Psychiatry. 5(5):424–431.
10. Weaver SM et al (2014). Genetic polymorphisms and
traumatic brain injury: the contribution of individual

differences to recovery. Brain Imaging Behav.
8(3):420–434.
11. McAllister TW (2010). Genetic factors modulating
outcome after neurotrauma. PM&R. 2(12):S241–S252.
12. Broglio SP et al (2017). A national study on the
effects of concussion in collegiate Athletes and US
military service academy members: The NCAA-DoD
concussion assessment, research and education (CARE)
consortium structure and methods. Sports Med.
47(7):1437–1451.
13. Morganti-Kossmann MC et al (2002). Inflammatory
response in acute traumatic brain injury: a doubleedged sword. Curr Opin Crit Care. 8(2):101–105.
14. Ziebell JM & Morganti-Kossmann MC (2010).
Involvement of Pro- and Anti-Inflammatory Cytokines
and Chemokines in the Pathophysiology of Traumatic
Brain Injury. Neurotherapeutics. 7(1):22–30.
15. Johnson VE et al (2013). Inflammation and white
matter degeneration persist for years after a single
traumatic brain injury. Brain. 136(1):28–42.
16. Lewis F (2015). Estimation of Future Cases of
Dementia from Those Born in 2015 [Internet]. Office of
Health and Economics. Available from: https://www.ohe.
org/publications/estimation-future-cases-dementia-thoseborn-2015.
17. Jako P (2002). Safety measures in amateur boxing.
Br J Sports Med. British Association of Sport and
Exercise Medicine. 36(6):394–395.
18. Stamm JM et al (2015). Age at First Exposure to
Football Is Associated with Altered Corpus Callosum
White Matter Microstructure in Former Professional
Football Players. J Neurotrauma. 32(22):1768–1776.
19. Wu A et al (2204). Dietary Omega-3 Fatty Acids
Normalize BDNF Levels, Reduce Oxidative Damage, and
Counteract Learning Disability after Traumatic Brain
Injury in Rats. J Neurotrauma. 21(10):1457–1467.
20. Wu A et al (2007). Omega-3 Fatty Acids
Supplementation Restores Mechanisms that Maintain
Brain Homeostasis in Traumatic Brain Injury. J

Neurotrauma. 24(10):1587–1595.
21. Mills JD et al (2011). Omega-3 fatty acid
supplementation and reduction of traumatic axonal
injury in a rodent head injury model. J Neurosurg.
114(1):77–84.
22. Bailes JE & Mills JD (2010). Docosahexaenoic Acid
Reduces Traumatic Axonal Injury in a Rodent Head
Injury Model. J Neurotrauma. 27(9):1617–1624.
23. Tang H et al (2013). Progesterone and vitamin D:
Improvement after traumatic brain injury in middleaged rats. Horm Behav. 64(3):527–538.
24. Cekic M et al (2011). Vitamin D deficiency reduces
the benefits of progesterone treatment after brain
injury in aged rats. Neurobiol Aging. 32(5):864–874.
25. Vauzour D et al (2008). The neuroprotective
potential of flavonoids: a multiplicity of effects. Genes
Nutr. 3(3–4):115–126.
26. Theadom A et al (2013). Enzogenol for cognitive
functioning in traumatic brain injury: a pilot placebocontrolled RCT. Eur J Neurol. 20(8):1135–1144.
27. Sharma S et al (2009). Dietary curcumin
supplementation counteracts reduction in levels of
molecules involved in energy homeostasis after brain
trauma. Neuroscience. 161(4):1037–1044.
28. Wu A et al (2011). Brain and Spinal Cord Interaction.
Neurorehabil Neural Repair. 25(4):332–342.
29. Didehbani N et al (2013). Depressive Symptoms and
Concussions in Aging Retired NFL Players. Arch Clin
Neuropsychol. 28(5):418–424.
30. Wortzel HS et al (2013). Chronic traumatic
encephalopathy and suicide: a systematic review. Biomed
Res Int. 2013:424280.
31. Iverson GL (2014). Chronic traumatic encephalopathy
and risk of suicide in former athletes. Br J Sports Med.
48(2):162–165.
32. Omalu B et al (2011). Chronic traumatic
encephalopathy in an Iraqi war veteran with
posttraumatic stress disorder who committed suicide.
Neurosurg Focus. 31(5):E3.

28

FSN SEPTEMBER/OCTOBER 2018

feature.indd 28

Concussion and mental
health
Sadly, there is growing research that links
concussion and CTE to mental health
(29), and a call for more research to better
understand the risk for former athletes around
suicide (30,31). A link between CTE and
suicide may also exist for war veterans (32).
Both athletes and veterans can experience
difficulties transitioning back into ‘normal’
life after retirement/service – therefore, by
understanding CTE and the impact that mTBI
has on brain function, it may help us to support
those individuals better via anti-inflammatory
strategies.
Concussion will usually be overlooked by
a client when giving their health history –
be sure to ask if it isn’t included on your
questionnaire. We can’t undo the past, but
when working with clients, we can take steps to
dampen down inflammation and address other
factors to help bring the brain back into
a neurotrophic state. fsn
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Concussion discussion

[

Shona McCallin
[England Hockey

Hi Shona, thanks for being willing
to share your experiences with us.
Concussion is often thought of as a
sensation that is localised to a match,
and which clears shortly after. Now six
months post-incident, can you describe
your current symptoms?
SM: Concussion is a tricky one, and one
that the world is still trying to understand.
Initially, when I got hit on the head, I had
a headache, felt sick, couldn’t balance
properly, or run in straight lines. I knew
exactly where I was though, and had no
memory loss. As the evening went on, I got
really tired, struggled with noise and light,
and just wanted to sleep. Six months on, I
still get headaches, but they aren’t half as
bad. I struggle with eye tracking moments,
especially with my left eye, but other than
that, I’m okay.
What treatments have you received since
February and has anything worked?
SM: I’ve had lots of treatment and medical
care from the English Institute of Sport
medical team here at our headquarters in
Bisham Abbey. Initially, I had some whiplash
from the impact, so I received lots of soft
tissue work and acupuncture in that area
of my neck. I also had lots of work done on
the trigger points in and around my neck,
head and mouth (very unpleasant) to help
with the tightness. Lots of my rehabilitation
work for my headaches and eyes require me
to move my neck a lot, so it’s important to
keep it loose.

In line with our magazine’s theme; the health of the
brain in a sporting context, we have been fortunate
to be able to interview Olympic Gold medalist from
Rio 2016, Shona McCallin. When playing for England
against Argentina in February this year, her head was
struck by an opponent’s shoulder – what followed
was headaches, sickness and a sensitivity to light and
sound. Unfortunately, months later, she still has not fully
recovered and has missed the Commonwealth Games
and World Cup, which is being played at the moment.
Have you considered nutritional
or herbal strategies to decrease
inflammation and improve recovery from
your concussion – perhaps some of the
strategies mentioned by Elspeth Stewart
in her article?
SM: I am lucky to work with a nutritionist at
GB Hockey, who’s been great at helping me
to improve my diet for recovery. Hydration
is key, so we use electrolytes to help with
keeping that right. I already take vitamin D
tablets because my vitamin D levels were
low, and research has recently highlighted
how important it is for athletes. I now also
take omega 3 oils to help brain health. My
diet has always been pretty good, but I’ve
made sure that I’m eating a large amount
of anti-inflammatory foods: easy things, like
cooking fresh with spices such as ginger,
chilli, garlic and turmeric. I eat foods that
are friendly to my gut, so I always start my
day with natural yoghurt that has probiotic
qualities. My choice is St Helen’s Farm full
fat goats yoghurt mixed with banana and
chia seeds.
Prevention is obviously key – is there
any discussion within hockey about new
strategies to decrease the incidence of
concussion?
SM: Unlike other sports, hockey is a noncontact sport, so concussions are relatively
rare. The concussion I have was due to an
accident that I couldn’t have done anything
to prevent and neither could the sport.
Accidents happen in life and in sport.
The sport is always forward looking when
looking at safety and I think they are doing
a great job at this.
Having been through a traumatic time
yourself, is there any advice you can

share with any of our readers who may
be competing in a physical sport?
SM: Injuries are part and parcel of sport
unfortunately. It’s what you sign up to. It’s
very rare that an athlete will go through their
career without getting injured. It’s therefore
really important with regards to how you
react to them. I fully believe that injuries will
make you stronger in the long term, so with
the right mindset, it can be a positive thing.
During a rehabilitation period, it can be
challenging, so it’s important to have the
right people around you and also to have a
plan. Plan your exercise and your nutrition
to help you stick to it and plan nice things to
take your mind off the injury. Listen and look
after your body and brain, as essentially they
are in recovery. Sleeping well and eating
well can do wonders for your mood. fsn
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Omega 3 oils are well known anti-inflammatories, plus
their deficiency is associated with a miriad of health
problems. Emma Cattell, research and development
nutritionist at Cambridge Commodities, delves into
the biochemistry of this group of oils, and reveals a
supplement alternative to fish.

T

he majority of fats
are triglycerides
(this refers to their
structure), which
comprises three fatty
acids esterified to a glycerol
backbone (1). The properties
of triglycerides are dependent
on the types of fatty acids they
contain, which determine the
physical characteristics of the
fat, its nutritional properties and
physiological effects (2).
Omega-3s (n-3) are
polyunsaturated fatty acids
(PUFAs). The main n-3s are ALA,
eicosapentaenoic acid (EPA
C20:5) and docosahexaenoic acid
(DHA C22:6) (3). PUFAs contain
two or more double bonds, are
liquid at room temperature, and
are susceptible to oxidation. ALA
is a short chain PUFA with three
double bonds, whilst EPA and
DHA are long chain PUFAs (4)
(LCPUFAs), with 5 and 6 double
bonds, respectively.
ALA is the only n-3 that cannot
be synthesised by the body
and therefore is an essential
fatty acid that must be acquired
from the diet (3). DHA and EPA
can be synthesised from ALA.
However, the conversion rate is
not particularly efficient. Studies
quote figures ranging from
0.01-9.2 per cent for DHA (5) and
between 7–21 per cent for EPA
(6,7).
There has been suggestion
that the ratio of ALA to linoleic
acid (LA n-6 PUFA) in the diet
could affect the conversion
rate of ALA to EPA and DHA.
However, numerous studies have
since disputed this, claiming it is
in fact the amount of ALA in the
diet that determines conversion
rate (8). Similarly, LA is converted
to arachidonic acid (AA) and to
do this, it competes with ALA
for the enzymes required for
conversion (9). Therefore, high
30
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levels of LA in the diet generally
result in low EPA and DHA status
(9). Conversion of ALA to EPA
and DHA can be reduced by
40-50 per cent when the diet
contains high levels of LA (10).
It has been observed that
women can convert ALA to
LCPUFAs more efficiently than
men. This is thought to be
important during pregnancy and
lactation (11), since these are
developmental periods during
which an adequate supply of n-3
LCPUFAs is essential for optimal
development of the infant brain
and visual systems (9).
Generally, ALA is found
mainly in plant oils, such as
those from flax, chia and hemp
seeds, whereas DHA and
EPA are generally found in
fish and seafood. However, a
relatively recent addition to the
supplements market is algae
oil, which is a plant source
of DHA. Many microalgae
synthesise DHA and EPA (12);
however, the pathway by which
this occurs is not completely
understood (13). Most fish
species cannot synthesise n-3
PUFAs and therefore obtain
the concentration in their flesh
via consumption of the primary
producers, microalgae (13). The
timing of this ingredient is ideal,
given the current concern of
over-fishing, depletion of fish
stocks, and the impact on marine
ecosystems. Statistics show that
the figure for total catches by the
EU-28 alone exceeded 5,000,000
tonnes in 2016 (14).
AquaCelle™ DHA is an n-3
LCPUFA oil, derived from an
algal source, Scizochytrium
sp. It is vegan suitable and
has a DHA content of 35 per
cent. In aqueous environments
such as the stomach, it can be
problematic to absorb fat soluble
supplements. To combat this,

AquaCelle™ contains a unique
combination of ingredients
designed to increase absorption
of DHA. This occurs because the
formulation self-assembles into a
micellar colloidal delivery system
in aqueous environments. These
micelles envelop the fat soluble
DHA, aiding in its absorption.
AquaCelle™ provides an
ideal solution for omega 3
supplementation alongside a
healthy diet that contains food
sources of ALA.
Recommendations for n-3
intake varies worldwide. For the
general adult population, the
WHO suggest that n-3 PUFAs
should contribute 1-2 per cent
of the energy intake per day
(15), whereas EFSA recommend
a combined intake of 250mg of
EPA and DHA per day for adults
(15). Currently, no upper limit
has been determined. EFSA
have assessed the safety of
intakes at 5g of LCPUFAs and
concluded such levels raise no
safety concerns for adults (16). An
n-3 deficiency can cause rough,
scaly skin and dermatitis. The
impact of n-3 on cognitive and
neurogenerative function has
long been a topic of research;
however, it is not yet known what
level of n-3 LCPUFAs deficiency
would impact negatively upon
visual, cognitive and neural
function (3,17).
In humans, pre-term delivery is
associated with deficits in foetal
cortical DHA accumulation and
neurocognitive deficits have
been observed in infants born
prematurely (18). In pre-term,
infants fed DHA improvements in
cognition have been observed,
suggesting this is an easily
preventable risk (18). Likewise, in
adults, research has shown some
evidence of a benefit of n-3 on
cognition, particularly in subjects
demonstrating mild cognitive

impairment (19,20). Later in
life, n-3 has been associated
with helping to protect against
Alzheimer’s disease and other
dementia (21,22,23).
Although the processes
by which this occurs require
further research, it is known that
DHA limits the production and
accumulation of the amyloid
β peptide toxin that is widely
believed to drive the disease
(23). There is some evidence to
suggest a decline in the brain
pool of n-3 in both normal
ageing and in Alzheimer’s disease
(19). DHA is also protective
against several risk factors for
dementia, including head trauma,
diabetes and cognitive disease
(23). The research suggests
that maintaining PUFA intake
through dietary sources, and
supplementation if necessary,
could not only provide benefits to
cognitive health, but also overall
health. fsn
• References available upon request.
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[New releases
➤WOW LAUNCHES NEW PROBIOTIC

➤Natural Nutrients

WOW has launched WOW
Good Bacteria drink to help
incorporate good bacteria easily
into any diet. It is an organic,
dairy-free drink, blended with a
squeeze of cold-pressed juices,
filtered water and with over one
billion live probiotic cultures.
According to recent studies,
probiotics have the ability
to influence our mood by
promoting the production of
positive neurotransmitters.
Commonly known as ‘good
bacteria’, probiotics are vital for
taking care of our guts, where 95
per cent of serotonin (the ‘happy
hormone’) is created.
The drink contains a strain
of probiotic called Bacillus
Coagulans, proven to be
delivered to the gut 10 times
more effectively than leading
yoghurt cultures.
Once enjoyed, WOW Good
Bacteria drink will activate and
get to work in your gut, nurturing
its community of good bacteria,
known as your microbiome. As
well as supporting digestive
and immune health, probiotics

Durham-based sports nutrition
brand, Natural Nutrients, has
launched a new vanilla-flavoured
whey protein isolate, which is
targeting the growing consumer
demand for cleaner protein
supplements among gym users.
Developed by the brand’s leading
in-house nutritionists, Natural
Nutrients Vanilla Whey Protein
Isolate has been formulated
to surpass the best proteins
on the market for taste, while
differentiating itself by being
free from artificial fillers, bulkers,
sweeteners and flavourings.
Natural Nutrients Vanilla
Whey Protein Isolate
contains a consumer-friendly
macronutrient profile, with an
all-natural ingredient list that
still delivers when it comes to
taste and satisfaction. One 30g
serving contains 24g of the
finest whey protein isolate, but
just 106 calories, 0.5g of fat and
0.5g of carbohydrates.
The purity and 100 per cent

VEGAN DRINK

can also promote protein
utilisation and, in turn, improve
your mood.
With no more than 20 calories
per bottle and no preservatives,
additives or sweeteners, the
vegan drink is available in two
flavours: Raspberry & Apple and
Orange & Mango.
With approximately one
in four people experiencing
a mental health problem
each year, WOW recommend
considering more seriously that
one’s gut health could also be a
major contributing factor.
• www.drinkwow.com

➤New turmeric extract
to help strengthen the
immune system

Natural nutrition brand
Proto-col is launching
a new turmeric extract,
Immune System
Formula, partnered
with vitamin D3, to
help strengthen your
immune system.
Perfect for athletes,
weightlifters, or
all-round sporting
professionals who
are more likely to run
into injuries and inflammation,
Proto-col’s turmeric extract helps
aid muscle soreness, boost
the immune system, reduce
inflammation, reduce symptoms
of arthritis and joint pain, and
maintain bone health.
Turmeric has long been
used as a health remedy
32
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launches new vanillaflavoured whey protein
isolate

natural ingredients means that
the protein is perfect when
shaken and downed in seconds
before and after the gym,
and it’s also ideal for those
seeking a protein to blend
into smoothies or to add to
homemade snack bars. Equally,
the protein’s macros are perfect
for supporting maximum muscle
growth or losing body fat and
getting defined – making it a
versatile all-rounder for today’s
body conscious gym-goers.
• www.naturalnutrients.co.uk

➤NEUBRIA DRIFT: NEW NATURAL
SLEEP AID

across Southern Asia.
Traditional Ayurvedic
practitioners across
India have trusted it for
generations to help with
a variety of conditions;
from coughs and colds
to digestion issues and
aching joints.
The special blend of
novaSOL® means that
the curcumin and vitamin
D3 is 185 times more
bioavailable than native powdered
turmeric and is retained in the
blood plasma for over 24 hours.
The recommended dose of
the turmeric ‘immune system
formula’ is one capsule a day,
complemented with your daily
multi-vitamin.

Neubria Drift has been formulated
specifically for people who struggle
to relax at the end of a long and
stressful day. The role sleep has
in supporting our wellbeing is as
important as healthy eating and
exercise. The modern lifestyle
continues to negatively impact our
night routines – more and more of us are sleeping less, and our
sleep quality has deteriorated. Neubria Drift helps you break this
cycle, assisting the body’s natural evening calming process, so you
can unwind and achieve a longer, better quality of sleep.
Neubria Drift contains a blend of four botanical ingredients that
work together to support relaxation and healthy sleep. The blend
includes lemon balm, hops, chamomile and saffron extracts, all of
which have demonstrated sleep-inducing properties.
Neubria Drift’s ability to aid your sleep is further enhanced by
the inclusion of l-tryptophan. Tryptophan is an amino acid that
interacts with the brain chemicals most important to sleep, and the
timing of your biological clock’s sleep-wake cycle. It also contains
magnesium, which helps decrease cortisol, a stress hormone that
can keep you up at night, and promotes the relaxation of your
muscles, giving you a calm, sleepy feeling.

• www.proto-col.com

• www.neubria.com
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New releases

➤CARB KILLA® LAUNCHES NEW

➤Five reasons to use

Carb Killa® Brownie is the latest addition to the Carb
Killa® family. This treat has a soft brownie centre with
walnuts and chocolate chips, a thick milk chocolate
layer and a rich fondant topping.
Each 60g bar contains 220 calories and less than 2g of sugar, making
Carb Killa® Brownie ideal for those looking to cut down on sugar,
without compromising on taste and enjoyment. It also packs 15g of
protein and 10g of fibre, making it the ultimate guilt-free, indulgent
snack, perfect for enjoying at any time of the day.
Carb Killa® Brownies have gone through the Informed Sport testing
process and are widely consumed by professional athletes and military
personnel.

While there are
many ways to
help stay cool
and combat
excessive sweating,
using a scientific
antiperspirant such
as Odaban® offers
a line of defence
that you can always
rely on.
The brand’s
sweat expert, Dan
Bracey, explains
that the product
contains active ingredients that
partially block pores, which
creates a drying effect on the
skin, without blocking the
sweat glands or causing skin
irritation: “The formula helps
to promote an optimal sweat
response, leaving the skin dry,
but also hydrated thanks to the
inclusion of silicone.”
One application of the
antiperspirant, which is
very easy to use thanks to a
versatile pump spray, can last
for up to seven days, making
it one of the most impressive
solutions on the market for
excessive sweating on the
face, feet and body.
Importantly, in a world
where we’re increasingly
mindful of ingredients and
health, Odaban® has been
formulated with an aluminiumprotein complex that is

BROWNIE FLAVOUR

• www.grenade.com

➤DSM’s Fruitflow® powered

athletes in Tour de France 2018

Royal DSM, a
global sciencebased company in
nutrition, health and
sustainable living,
helped professional cyclists in Team
Sunweb to recover faster in this
year’s Tour de France with its dietary
antiplatelet Fruitflow®. This forms
part of the innovation partnership
between DSM and Team Sunweb,
that aims to improve the health,
nutrition and cycling materials of the
professional athletes.
The demanding training
regimes of professional athletes
puts a lot of strain on the body.
Intense exercise activates the
body’s blood platelets within
approximately three minutes,
which leads to the production
of thrombin and adrenaline in
the blood vessels. This causes

inflammation for
up to 48 hours,
which slows
down recovery
and affects
performance. Additionally,
activated platelets can cause
increased blood clotting and are
linked to deep vein thrombosis
and pulmonary embolism.
Studies in elite rowers have
shown that formulations containing
Fruitflow®, a breakthrough
natural ingredient, can reduce
the toxic effects of exercise by
more than half. Extracted from
the jelly around the seeds of
sun-ripened tomatoes, Fruitflow®
is a highly concentrated form of
over 30 water-soluble bioactive
compounds clinically proven to
help with platelet aggregation.
• www.dsm.com

[

Obaban® antiperspirant
insoluble, meaning
no aluminium is
absorbed through
the skin into the
blood stream. It’s
therefore completely
safe to use on a
long-term basis, even
during pregnancy.
Five reasons
to use Odaban®
antiperspirant:
1. Great value: one
application lasts up
to seven days
2. Proven anti-sweat effects:
proven to partially block pores
3. Simple to apply: pump spray
for optimal application at night
4. Safe and effective: special
complex prevents aluminium
absorption
5. Healthy skin: silicone for
hydrated skin
Dan Bracey continues:
“Odaban® is applied sparingly
at bed time and simply washed
off in the morning – as it’s 100
per cent free of perfumes and
allergy-inducing ingredients, it
can be used over most areas of
the body.”
Whether you suffer from
diagnosed hyperhidrosis,
general heavy sweating, or
simply desire a great value
antiperspirant that really works,
Odaban® is a simple tip for a
fresher feel.
• www.odaban.com

➤Attend module 3 of the Certificate of Integrative Sports
Nutrition course – in London or online

Next month (12th until the 16th
September), CISN and course
leader Ian Craig will be hosting
module three of the Certificate
of Integrative Sports Nutrition
course. Unlike the two modules
that have gone before it, which
have been building principles
and knowledge within integrative
sports nutrition practices, this
module is highly specialised.
What makes this module highly
unique, is the large list of talented
and experienced nutrition
practitioners and professionals.

It’s more like one large
conference than a course – over
five days, each presenter will have
a half-day slot to share their very
bespoke thinking and practices.
Because this module can
essentially be a stand-alone
learning experience, it has been
opened to individuals who are
not registered on the complete
course. Five more places have
been allocated to the live
module at Kingston University,
plus you can undertake this
module as an online learning

experience – professional videos
and resources are available
online shortly after completion of
the live course.
The cost for this one-off
module is a very reasonable
£650, and participants will
be given the opportunity to
extend their studies into the
entire course during 2019. It
will also give those of you who
are considering the certificate
course, an opportunity to get a
taste of the content first.
Lecturers include: Glenn
WWW.FSNMAG.COM
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Kearney, Lawn Tennis
Association; Chris Howe,
Kingston University; Rick
Miller, Paralympic sport; Renee
McGregor, eating disorder
specialist; Craig Lewis, recovery
specialist; Paul Ehren, drugs in
sport; Ian Craig, Course Leader.
• View full line-up: www.
intsportsnutrition.com/cisn-course
• www.intsportsnutrition.com
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[Strength and conditioning

Exercise for cognitive functioning
In our fifth strength and conditioning instalment of 2018, Charlene Hutsebaut, CSCS
strength and conditioning specialist and Pilates instructor, explores the fascinating
research of exercise and neuroplasticity.

Neuroplasticity
The human brain adapts to changing
demands by altering its functional and
structural properties (neuroplasticity), which
results in learning and the acquisition of skills
(1). We now understand that we can influence
these adaptations through the movement we
choose and the food we eat.
There is some research showing the
collaboration between food and exercise
in this regard: “New evidence indicates
that exercise and dietary factors play
complementary actions during the control
of energy homeostasis and synaptic
plasticity with important implications for the
modulation of cognitive abilities (2).” The
authors give examples of positive interactions
between omega-3s and exercise, where the
supplementation: “can affect hippocampal
plasticity and cognitive function in similar ways
to exercise.” They also mention the benefits
of a flavonoid-rich (vegetables and fruits)
approach, combined with exercise, because
it: “increased the expression of genes that
have a positive effect on neuronal plasticity,
while it decreased the expression of genes
involved with deleterious functions, such as
inflammation and cell death.”
We already understand the benefits of
exercise, omega-3s and flavonoids on their
own, but the highlighting of the combination
advantages is compelling, and powerful
information for ourselves and our clients.
34
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Performance
The importance of performance is something
that every individual, whether layperson or
athlete, mentions to me when we meet for
an initial planning session. We know from
the research that there are benefits to the
brain through different forms of movement:
for example, cardiovascular exercise is
shown to promote better functioning of
the brain specifically in control of cognition,
memory, attention and more effective task
performance. In the words of Gomez-Pinilla
& Hillman (2); “a picture has emerged,
suggesting that more active or higher fit
individuals are capable of allocating greater
attentional resources toward the environment
and process perceived information more
quickly.” Following on from this, a very
practical suggestion for daily exercise comes
from the Functional Aging Institute (4); “even
a single bout of aerobic exercise can improve
memory, attention and reaction time for
a short period of time.” Just imagine the
possibilities for better focused athletes and
the motivation implications for office workers
to become fitter.

Concentration
There is some evidence now to support the
fact that: “Pilates training is very beneficial
in improving brain function or intelligence
(3).” It is significant to know that along with
other Pilates benefits such as strength,
control, mobility, back health, core function
and balance, we are also improving and
supporting our brain health. The authors
also suggest that; “the Pilates training is
very helpful for the intervention of brain
degenerative diseases and cognitive
dysfunction rehabilitation.” Pilates practice
and complex resistance training movements
are further supported by a statement from the
Functional Aging Institute (4), which says: “the
positive effects of regular exercise appear to
be largest for tasks that are more complex and
which require executive control.”

Longevity
In the modern world, we are living and
working longer because of advances in
medicine and changes to our economy.
Combine this with a rapidly ageing
population, where according to population
data in the United States, the number of
adults over the age of 65 is expected to grow

147 per cent from 35 million in the year 2000
to 87 million in the year 2030 (4). I believe that
this age group, along with the generation
or two below them, are viewing ageing
differently than their parents or grandparents
because they have more knowledge regarding
wellness and place a higher value on being
healthy in mind and body through their
lifespans.
It is now accepted that the length of your
life and your brain health are affected by
choices you make over the course of your
lifespan. This applies to everyone of all ages,
because what you do today to feel great,
perform and concentrate, will positively
impact how you feel later in life.
Business magnate Warren Buffet once used
the analogy of taking care of a beloved car to
how we care for our bodies. He asked a group
of people to choose a car that they would
have for a lifetime, and to verbalise what it
would be and how they would care for it to
make it last. Then he said: “you would baby
that car so it lasted a lifetime. That’s exactly
the position you are in concerning your mind
and body. You only get one mind and one
body. And it’s got to last a lifetime.”
Maybe I am speaking to the converted here,
but whether you are an athlete, practitioner or
otherwise, your performance, concentration
and longevity will no doubt be important to
you. Geek out on the research sited, add in
what you need as mentioned here, fine tune
what you are already doing, and reap the
brain benefits. It is in your control to impact
how you perform and age. fsn
• References available on request.

CHARLENE HUTSEBAUT
B.P.E., B.Ed., CSCS is a
corporate wellness expert,
personal trainer, Pilates
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o you struggle with your
performance, concentration and
focus, whether it is within work or
in your activities?
Ironically, as I wrote this piece,
I struggled with my concentration and focus,
thinking; “What is wrong with me, I used to be
great at this stuff!?”
Cognitive functioning and exercise
have lately been focused on in the media,
regarding the value to older adults. I, however,
believe that this link is essential for each of us
at any age throughout our lifespans. Whatever
our age, we want to function and perform
well, now and in the long term.
We know from a wealth of recent research
that brain health is improved and enhanced by
movement. What does this mean for exercise
performance, as well as generally functioning
well in work and life? How can we capitalise on
the benefits of movement for concentration,
intelligence, focus and performance?

instructor and writer with
over 15,000 client hours and 26 years
of experience in the fitness industry.
Charlene runs her PT practice at
The St. Pancras Hotel, delivers online
fitness programmes, creates corporate
health initiatives to engage employees
and is a sought after inspirational
speaker. In 2015 Charlene was the
only UK woman to make the Top 10
Finalists in the Life Fitness Personal
Trainers to Watch Competition and won
a Mayor of London Volunteer Award for
getting her community moving. www.
charlenehutsebaut.com; @positivelyslim
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