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Welcome

Recovery nutrition

I will start by lifting a quote from one of our articles: “According to the wisest coaches on
the planet, what we do during our recovery time is almost, if not, as important as what
we do when we train.” Recovery used to simply infer the time period between training
sessions. While this is still the most pertinent consideration within a periodised training
strategy, we are now in a good position to also become clever with our nutritional interventions.
For good training adaptations to occur we require an inflammatory reaction to occur, clearing
damage tissue, followed by an anti-inflammatory response, which propagates new tissue growth.
Too much or too little inflammation is not a good thing, so we can use dietary strategies and certain
supplementation to optimise our recovery from training.
We have two feature articles on this theme of recovery, which is also highly relevant for our truly
amazing altitude challenge case study. Elsewhere we also review the modern trend of intermittent
fasting which has become popular amongst athletes – but is a good idea when performance is at stake?
As Covid restrictions progressively lesson, we wish our readers a good winter of training and we all
hope to resume our normal competitive activities soon; in the amateur and not just professional ranks.
To your healthy mind and body.
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[START LINE News and research update
➤Healthspan Elite partner with the All Blacks
Healthspan Elite have been supplementing
the All Blacks health and performance for
five years. In August 2020, the two long-time
collaborators’ relationship became official.
Healthspan Elite is the sports nutrition
range from Healthspan, the United Kingdom’s
largest direct vitamin and supplement wellbeing brand, with more than 25-years of
expert-led product development, utilising the
latest research and catering to the needs of
high-performance athletes.
The Elite range have been specifically
developed to provide trusted, batch-tested
(Informed-Sport) supplements that are
designed to aid and support performance.
Kat Darry, All Blacks nutritionist, said: “The
importance of maintaining a healthy diet and
strong immune system has never been more
topical, and for high-performance athletes
like the All Blacks, it’s as important as their
physical training regimes. The high daily

physical demands experienced by elite level
rugby players, such as the All Blacks, often
makes it difficult for players to eat enough
or meet their individual needs for specific
nutrients. To have the support of specific
supplements from Healthspan Elite, which
can be utilised when a player’s needs are
greater than what they can meet from our
food-first approach, is important.”
Richard Thomas, NZR Chief Commercial
Officer, commented: “New Zealand Rugby’s
relationship with Healthspan is a natural fit.
Both organisations pride ourselves on being
innovative and striving to be at the top of our
game. We’re excited about the opportunity to
collaborate more closely over the next four
years.”
Martin Talbot, Healthspan CEO, said: “I was
immediately enthusiastic when presented
with the opportunity to enter into an official
relationship with the All Blacks. Our values

➤IMPACT AND RESISTANCE TRAINING BOOSTS BONE
STRENGTH AND MUSCLE FUNCTION IN THOSE WITH
CROHN’S DISEASE

Scientific evidence on the
effects of exercise on people
with Crohn’s disease has been
sparse – studies have focused
on modes of exercise such as
walking, cycling or yoga, but
these may not be too effective in
improving bone health.
In the latest research, published in the
medical journal Alimentary Pharmacology
& Therapeutics, scientists investigated the
effects of an impact and resistance training
programme on people with Crohn’s. The study
was led by Dr Garry Tew, associate professor
of Exercise and Health Sciences and Katherine
Jones, PhD student from the department
of Sport, Exercise and Rehabilitation at
Northumbria, and included collaboration with
clinical colleagues from Newcastle Hospitals
NHS Foundation Trust.
In this novel study, 47 patients with Crohn’s
disease, with an average age of 49, took part
in a six-month impact and resistance training
programme. Participants were encouraged to
complete three 60-minute exercise sessions
on non-consecutive days each week for 26
consecutive weeks. Each session involved
a combination of impact exercises, such as
rope skipping, broad jumps and squat jumps,
and high-effort resistance exercises, including
lunges, press-ups and bicep curls using
TheraBand® elastic bands.
After six months, results demonstrated
that the exercise programme had produced
meaningful improvements in a range of bone
and muscle health outcomes. On average,
patients’ bone mineral density improved by
4
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and beliefs are complementary, and we
share a passion to support the health of
all New Zealand rugby players and their
global network of fans. Healthspan is on the
brink of entering into new territories and in
the process of enhancing our Elite sports
nutrition proposition, so this partnership
comes at the perfect time for both
parties.”
Healthspan Elite offers a broad range
of products with multivitamins, fish oils,
turmeric, protein powders, caffeine gum, all
popular among high-performance athletes.
• www.healthspanelite.co.uk

➤Protein Rebel launches
insect and plant protein
powders

3.8 per cent and 2.3 per
cent at the lumbar spine and
femoral neck, respectively.
Such improvements are
significant: recent research
efforts indicated that a two
per cent improvement in
lumbar spine or femoral neck bone mineral
density was associated with a 28 per cent
reduction in vertebral fracture risk and a 15 to
22 per cent reduction in hip fracture risk.
Dr Garry Tew said: “Clinical guidelines on
the management of inflammatory bowel
disease state that weight-bearing and resistive
exercises should be promoted to help
prevent bone loss. However, specific exercise
prescriptions are currently not provided and
the recommendation is based largely on
research in the general population.”
He added: “This study provides novel
and important data on the feasibility and
efficacy of a specific bone-loading and
muscle-strengthening exercise programme
in adults with Crohn’s disease. This may help
guide clinical practice so that patients can be
provided with a specific exercise prescription
that is supported by research evidence.”
Dr Nick Thompson, a consultant
gastroenterologist at Newcastle Hospitals,
confirmed: “Muscle weakness and bone
thinning are important consequences of
Crohn’s disease and can seriously impact on
a patient’s quality of life through fatigue and
increased risk of a fracture. These exercise
programmes look to empower patients to help
improve muscle and bone strength.”

Protein Rebel is
shaking up the
sports nutrition
market by
launching cricket
and plant-based
high-protein
powders. With a focus on all-natural
ingredients, Protein Rebel is spearheading
healthy and sustainable alternatives to
whey-based protein shakes.
Tim Boote, Protein Rebel founder,
said: “Protein Rebel is about doing things
differently. We don’t use whey, sugar or
lab-made micronutrient blends in our
products. Instead, we have clean, all-natural
ingredients that are great for the body and
kind to the planet. We’ve mastered making
new types of proteins, such as plants and
insects, taste great while retaining all their
nutritional properties. Plus, our powders
don’t give consumers that bloated feeling. In
fact, crickets are an all-round superfood as
they’re highly nutritious and contain a natural
prebiotic to give the gut a healthy boost.”
Three Protein Rebel powders have been
launched: Reload, a cricket and plant-based
high-protein powder for building and
repairing muscle mass; Recover, a highprotein and high-carbohydrate vegan sports
nutrition powder for replenishing postworkout glycogen stores; and Replace, a
vegan meal and snack replacement protein
powder for slimming down and toning up.
All three are available in dark chocolate and
banana flavours.

• www.northumbria.ac.uk

• www.proteinrebel.com
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A ‘SAFE CBD
ALTERNATIVE’
FOR ATHLETES
CBD has been a supplement phenomenon, so
it’s no surprise that its health benefits appeal to
athletes. The problem is that CBD presents a risk
to competing athletes and will never carry the
Informed Sport seal of approval. Levagen+ Sport
is athlete safe and provides the perfect alternative.

Levagen+ Sport
Sustainably sourced from palm trees
300mg pure palmitoylethanolamide
(PEA) per capsule

NEW

Award-winning Lipisperse® technology
for enhanced bioavailability

TRIAL PRICE

£10OFF

*

60 capsules
WAS
£32.99

NOW
£22.99

OFFER CODE:

EFSNHOT

www.healthspanelite.co.uk
.co.uk
FREEPHONE 0800 80 30 123

Quote code EFSNHOT when ordering at checkout. Free delivery on Healthspan Elite® orders delivered to UK addresses.
Voucher valid until 31/12/20 at www.healthspanelite.co.uk and only when purchasing Healthspan Elite products. Single use only.
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[START LINE News and research update

From the journals...
A NUTRITIONALLY BALANCED DIET
REVEALS BETTER PERFORMANCE
OUTCOMES THAN A CYCLICAL KETOGENIC
DIET

➤PRUNES CAN CONTRIBUTE

TO FAT REDUCTION IN BAKED
GOODS

The California Prune Board (CPB) is urging food
manufacturers and retailers to consider the key
role prunes can play in reducing fat content in
products, with a soon-to-be-published CPB study
showing how including California Prunes in baked
goods can help reduce fat by at least 24 per cent.
The call follows a Public Health England evidence
review revealing that excess weight can increase
the risk of serious illness from Covid-19, and the
subsequent series of measures announced by the
UK Government to curb obesity.
California Prunes naturally contain a range of
vitamins and minerals, including fibre, vitamin
K, vitamin B6, copper and manganese, which
together form a web of vital functions to support
gut and bone health, and the immune system.
Prunes are also free of saturated fat, and contain
zero salt, and only naturally occurring sugars.
Kevin Verbruggen, CPB’s European Marketing
Director, explained: “Increasing intake of fresh and
dried fruit and vegetables is an important part of
achieving a healthy and balanced diet. California
Prunes can be used as both a simple, tasty snack
and a delicious ingredient, and are available in a
range of derivatives, from whole, chopped and
diced, to powered, pureed and as concentrate.”
He added: “We’re urging manufacturers to
look at the viability of using California Prunes in
food development and culinary applications like
baked goods, as a partial substitute for fat and
sugar. Using California Prunes to help meet fat
reduction targets will not only contribute towards
a ‘healthier diet, healthier weight’ policy, but will
also support areas of concern affecting retailers
and manufacturers, such as the use of ‘Clean
Label’ ingredients, sugar reduction and increased
awareness of the importance of gut health.”
The Board works globally to raise awareness
of its premium prune industry and has already
seen sales of California Prunes rise in key markets
since last summer, as consumers actively seek
out the dried fruit for its versatility as a snack and
ingredient.
• www.californiaprunes.co.uk
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Introduction: Traditional sports nutrition has accentuated
high-carbohydrate diets to maximise performance. Although the ketogenic diet has
become popular over recent years, its effect on performance remains highly debatable.
Methods: In a randomised controlled study, 25 healthy young males who regularly
participate in resistance training and aerobic training were randomly assigned to a cyclical
ketogenic reduction diet (CKD, n=13) or a nutritionally balanced reduction diet (RD, n=12).
Measures of body composition, strength and aerobic performance were assessed at
baseline and after eight weeks.
Results: Both diets resulted in decreased body weight, body fat, and body mass
index. However, lean body mass and body water was significantly lower in the CKD group
compared to baseline, while no significant difference was observed in the RD group. Muscle
strength measures did not change in the CKD group, while the lat pull-down and leg-press
values increased in the RD group. As for aerobic performance, no change was observed in
the CKD group, while peak workload and peak oxygen uptake increased in the RD group.
Conclusions: The researchers concluded that weight loss can be achieved through
both diets in healthy young men that participate regularly in resistance training and
aerobic training. CKD may also reduce lean body mass and has a neutral effect on muscle
strength and aerobic performance, while RD improves these measures.
• Kysel P et al (2020). The influence of a cyclical ketogenic reduction diet vs. nutritionally
balanced reduction diet on body composition, strength, and endurance performance in
health young males: a randomized controlled trial. Nutrients. 12(9):2832.

IL-6 AND IL-10 PLASMA LEVELS INCREASE
IN RESPONSE TO EXERCISE WITH CAFFEINE
SUPPLEMENTATION
Introduction: Research has shown that an acute bout
of exercise stimulates an inflammatory response with an
increase in pro- and anti-inflammatory cytokines. Caffeine’s antagonistic effect on the
adenosine receptors may induce a change in cyclic adenosine monophosphate (cAMP)
with a subsequent modification in cytokine production, specifically interleukin-10 (IL-10).
The up-regulated adrenaline from caffeine may also affect interleukin-6 levels (IL-6) by
reducing its clearance by the liver. The purpose of this study was to investigate the effect
of caffeine supplementation on cytokines, mainly IL-10 and IL-6 plasma levels, in response
to exercise.
Methods: In a randomised, double-blind, crossover study, 13 healthy, recreationally
active males completed a treadmill exercise test (60 min at 70 per cent VO2max) on
two separate visits after consuming 6 mg/kg body mass of caffeine or a placebo. Blood
samples were taken before exercise, immediately after, and two hours post-exercise.
Plasma concentration of several cytokines, adrenaline, cortisol and cAMP were assessed.
Researchers also assessed in vitro cytokine production with whole blood cultures in
response to endotoxin (LPS).
Results: Caffeine supplementation resulted in greater adrenaline levels immediately
after exercise and greater cortisol levels at two hours post-exercise. No effect was
revealed on plasma cAMP levels. Significant increases in plasma cytokine levels were
observed in response to the exercise test, with IL-6 and IL-10 remaining high at two
hours post-exercise. Significantly greater IL-6 and IL-10 plasma levels were observed
post-exercise in the caffeine supplemented condition. No effect was observed on in vitro
stimulated cytokine production.
Conclusions: The researchers concluded that caffeine supplementation induces a
significant increase in IL-6 and IL-10 plasma levels in response to exercise. Since no effects
were observed on other cytokines or in vitro stimulated cytokine production, it could not
be concluded that caffeine has an overall anti-inflammatory effect.
• Rodas L (2020). Caffeine supplementation induces higher IL-6 and IL-10 plasma levels in
response to a treadmill exercise test. J Int Soc Sports Nutr. 17:47.
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[Functional sports nutrition

Intermittent fasting – the
other side of the story...
This is an extended version of the original article that appeared in the British Association of Sport and
Exercise Sciences publication. Ian Craig critically reviews this emotive topic and asks us to question
the suitablity of this diet within the ‘context’ of an athlete’s life.

N

utrition trends come and

and freezers, have only been in (domestic)

of multiple health indices, including insulin

go year after year; many

existence for the past 100 years. Before that

stability, weight management, inflammation,

are quickly forgotten, while

time, food consumption patterns were not quite

oxidative stress, blood lipid profiles, gut rest, and

others leave an indelible

so ‘neat’ and organised, unless of course you

detoxification of cellular waste. Additionally, and

mark on the evolving

were an aristocrat, who could demand a wider

of interest to us, some of these observations

paradigm of nutritional

array of luxuries. But for the rest of our working-

have been repeated within a sporting context,

practice, to be carried forwards within the wider

class ancestors, life was not so easy. And the fact

which has resulted in a huge recent upsurge

field of scientific and practical enquiry. To my

is: our human genome has not evolved much

of IF, TRF, and fasted training practices within

mind, the practices of intermittent fasting (IF)

since those times, so in a big-picture sense,

athletic populations.

and time restricted feeding (TRF) will leave such a

our current eating patterns could actually be

long-term impression on the way we think about

deemed ‘unusual’ to our bodies.

how we eat: the practice of skipping meals and

The practices of IF and TRF, therefore, are

Yet despite this popularity, a complete
literature review actually reveals many equivocal
and contradictory results, meaning a resulting

restricting feeding time periods makes intuitive

not so new, but as with anything ‘old’, they

confusion if our sole goal were to determine a

sense within the longer term picture of human

often have to pass the tests of modern scientific

definitive answer on this subject. Not being a

evolution. Supermarkets, with their ever-present

scrutiny to become accepted into our lives. As

fan of ‘black’ or ‘white’, ‘yes’ or ‘no’ thinking, my

and abundant supply of groceries, along with

such, in recent years, they have become popular

purpose of writing this article is to contextualise

our miracle modern appliances such as fridges

dietary endeavours for the improvement

and personalise the information, meaning that

8
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[

the potential relevance of IF becomes clearer
when viewing an individual athlete rather than
the concept as a whole.

The pros of intermittent fasting
in sport
Moro et al (1) studied 34 resistance-trained
males, who were randomly assigned to a TRF
scenario, in which they consumed all food within
an eight-hour window, compared a 12-hour
window for the normal diet group. Despite no
significant differences in caloric intake between
the groups, after eight weeks, the TRF subjects
experienced a significant drop in body fat, as
well as lowered blood glucose and insulin levels,
when compared to the normal diet subjects,
plus a diminished output of the inflammatory
cytokines TNF-α and IL-1β. The authors also

Figure 1 – Up-regulation of
mitochondrial biogenesis
while training in a
glycogen-depleted state

noted a concurrent increase in adiponectin
in the TRF subjects, which has been related
to the modulation of insulin sensitivity and
inflammation.
To add in a few more research observations,
Ferguson et al (2) noted that caloric restriction

transcription factors that can directly increase

growth factor 1, and triiodothyronine (T3) during

muscle mitochondrial biogenesis.

their eight-week study. Although the authors did

This observation was also supported in more

not find an associated compromise in muscular

(up to 40 per cent for three weeks) and

recent research by Impey et al (7), who found

strength over the duration of the study, it should

exercising after overnight fasting could improve

that glycogen-depleted elite cyclists experienced

be noted that the subjects trained in the middle

the power-to-weight ratio of competitive cyclists

bolstered AMPK activity and fat metabolism

of their feeding period, and therefore were not

without compromising endurance cycling

capabilities during exhaustive exercise, when

fasted while training. If they had trained while

performance. In a resistance training context,

compared to their glycogen-replete peers.

fasted (which is a common technique) and

Tinsley et al found that TRF practices in young

So far, IF techniques would appear to be

the study had lasted eight months, not eight

active males, who were weight training three

highly valuable to an athlete, and as such,

weeks, we might have expected a larger overall

times per week, did not adversely affect lean

proponents of this strategy very much focus on

compromise in anabolic function.

mass retention or muscular improvements

the ‘pros’ of the approach. However, whenever

(3). Additionally, a really interesting recent

there is such a strong and prevailing scientific

David Nieman found that carbohydrate,

study of 12 active (but not competitive)

health message such as this one on IF, it is

compared to placebo, ingestion during prolonged

males showed that after six-weeks of calorie

always worthwhile asking an incredibly simple,

and intensive exercise was related to lower serum

restricting, a number of performance markers,

but important question: “What is the other side

cortisol and plasma adrenaline concentrations,

including energy efficiency and blood lactate

of the story?”

plus less inflammatory cytokine activity (8).

levels, improved during exercise (4). Caloric

Early research by the well-known immunologist

When exercising in a fasted state, catabolic

restriction was studied in these papers, which

IF: the other side of the story

is not necessarily the same as IF/TRF, but

If we return to some of the same research

gluconeogenesis, potentially diminishing muscle

unless deliberately controlled, it often becomes

studies, we can see that IF also has a few

mass (6), and also meaning increased strain on

a resultant factor of these practices, so an

downsides, and the first one is pretty

the adrenal glands, which can potentially inhibit

inevitable ‘blur’ occurs between definitions.

obvious. By restricting fuel before and during

the function of thyroid hormones and other

Overall, IF and TRF literature has paid

endurance exercise, the body is forced into a

anabolic functions.

glucocorticoids are required to mobilise fuel via

considerable attention to the fact that there

state of cellular stress – yes, this may increase

is a significant increase in fat oxidation during

mitochondrial biogenesis (as an adaptive

describing the subject group as a whole. Much of

exercise performed in the fasted state,

response), but it can also compromise the

the research, for example, has been conducted

compared with fed state, such as reviewed in the

athlete’s performance and recovery capabilities.

on young, active males, who we would expect

convincing meta-analysis by Vieira et al (5).

Impey et al (7) demonstrated a greatly

to possess what I call ‘physiological resilience’,

diminished time to exhaustion (100 +/- 17 min)

and can therefore adapt to a challenging

metabolic adaptation during exercise, Barr and

in glycogen-depleted compared to glycogen-

regime that only lasts a few weeks. However,

McGee (6) provided an extremely balanced

replete (158 +/- 28 min) cyclists. Additionally,

we really need to be considering the ‘context’ of

review of this topic in 2008, which is still relevant

they found that p70S6K activity (which via mTOR

an individual athlete’s life: for example, if you

today. As illustrated in Figure 1, they noted

signalling, plays a role in protein synthesis

stepped into my clinic room, where many of my

that training in a glycogen-depleted state,

and cellular growth control) was significantly

clients are over-enthusiastic amateur and elite

synonymous with fasted sessions and metabolic

suppressed three hours post-exercise in

athletes, the risk of adrenal fatigue is high. Such

stress, resulted in the up-regulation of 5’ AMP-

the low-carbohydrate group, despite being

athletes may already experience compromised

activated protein kinase (AMPK), an enzyme

supplemented with a leucine-enriched 22 gram

endocrine function (adrenal, thyroid, gonadal

that plays a role in cellular energy homeostasis.

protein drink.

and pituitary), which an IF fasting regime can

Delving deeper into the biochemistry of

In this case, what is significant is that AMPK

Notably, the previously mentioned ‘pro-TRF’

A limitation of IF research is that studies are

further exacerbate by pressurising the body

can stimulate the peroxisome proliferator

research by Moro et al (1) also observed a

into cortisol-induced gluconeogenesis in the

activated receptor gamma coactivators (PGCs);

significant decrease in testosterone, insulin-like

absence of food. Such was the case with my
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“So, by imposing an IF regime on an
athlete who is overtrained, their
adrenals are likely to become
even weaker due to the additional
demands placed upon them.”
old adrenally fatigued cycling client, who
➤ 30-year
felt weak and faint for most of her two-hour ride

varied from “large” to “minimum”
– in other words, the restrictive

last weekend – her endocrine system was not

feeding protocol suited some

capable (at the time) of matching substrate flow

athletes more than others.

to the demands of her session.
adrenal function by eating in a way to balance

Summary of what we
understand so far

blood sugar levels. During periods when we

From a clinical intervention

are not eating, our blood sugar levels would

perspective, many short-term dietary

tend to drop towards hypoglycaemia if it were

changes result in some sort of positive

not for the production of cortisol from our

physiological outcome. The practice of IF

adrenals. Cortisol has an important role in

reduces the number of hours per day that an

gluconeogenesis, by which glucose is produced

athlete needs to expend energy digesting and

from fat and protein for blood sugar support;

buffering blood sugar levels, sometimes meaning

this is especially important during exercise

improvements in weight

activity. So, by imposing an IF regime on an

management and insulin

athlete who is overtrained, their adrenals

sensitivity. But in reality, many practitioners see

are likely to become even weaker due to the

very different pictures when their clients have

additional demands placed upon them. What’s

followed certain restrictive approaches for long

more, if they include a training session within

periods of time. I, for example, have helped a

that fasted period, the toll becomes substantially

number of active clients, who were following an

higher. Additionally, the elevated levels of

IF regime, to improve their body composition

cortisol that are associated with moderate- to

by reintroducing a nourishing breakfast, which

high-intensity exercise (especially in a glycogen-

energetically supported their morning training.

depleted state), stimulates the breakdown of

This intervention also boosted their training

muscle tissue – hence, the athlete may be in

performance and recovery dynamics between

a catabolic state, not a supportive anabolic

sessions.

From a nutritional perspective, we support

Additionally, a really important point that is

recovery state post-exercise.
Genetic predispositions must also be added

often missed in the interpretation of the term

to ‘context’. It is quite evident that individual

‘intermittent fasting’ is the word intermittent.

physiological responses vary widely from a

If we were truly recreating the dietary patterns

standard challenge. For example, Nieman et

of our great ancestors, as is commonly noted

al (9) demonstrated that some athletes who

with these kinds of approaches, we wouldn’t be

performed a standardised 75-km cycling time

dutifully eating our first meal at 1 p.m. every day

trial experienced high levels of inflammation

(e.g. reference 1) – some days would be complete

compared to others. Likewise, several

fasts and others relative feast. Therefore, the

researchers have noted a wide variability of

intermittent use of such approaches within the

metabolic response to a low-carbohydrate diet in

context of an individual’s current state of health,

athletes, which is supported by the observations

genetic predispositions, and training patterns,

of nutrition practitioners. Nutrigenomics is

may make the most appealing argument.

a developing area of science, which has not

In a nutshell, the outcomes from research
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exercise feeding generally enhances aerobic
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worthy of further research within the context

exercise performance and recovery from

an exercise physiologist, nutritional

of n = 1.

training, especially in longer duration sessions,

In the words of Wallis and Gonzalez (10):

while fasted exercise training increases levels

“The impact of a single bout of overnight-

of fat oxidation and mitochondrial adaptations

fasted versus fed-state exercise on short-term

(e.g. reference 12): certainly a ‘pros’ and ‘cons’

glycaemic control is variable, being affected by

consideration. I really like the work by Impey,

the experimental conditions, the time frame

Morton and colleagues (7), who in a sporting

of measurement and possibly the subject

setting, talk about “fuel for the work required”

population studied.” Additionally, a study

– the elite cyclists under their care used fasted

by Naharudin et al (11) showed an overall

strategies with low-intensity recovery-style

progressive 10-day reduction in high-intensity

sessions, and pre-exercise feeds (especially with

cycling time-to-exhaustion during an IF regime.

enough carbohydrates) prior to higher volume

However, the effect size of this observation

and intensity sessions. fsn
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Nourishing
sporting recuperation
Effective recovery from hard exercise involves a lot more than just resting and eating enough carbs
and protein. Ayesha Qadir provides us with an incredibly comprehensive view of this topic.

W

hat we physically
ingest is centric to
recovery, and equally

We will look at how to facilitate these goals, as
summarised in Figure 1.
At the heart of sports recovery is liver

will focus on the importance and timing of the
following to bring the body into homeostasis after
exercise, to promote musculoskeletal repair, and

important is our

support – the liver is our body’s main filter for

optimise sports performance:

internal nourishment.

toxins, performing vital functions related to

n Carbohydrate and protein ingestion for optimal

Physiologically,

our digestion, detoxification, nutrient storage,

recovery from exercise and competition is vital

metabolism and immunity. In addition, we

within training regimes and paramount for

Figure 1

sports recovery.
n Consumption of nutrient dense foods, such as
beetroot for liver support, as well as vitamins

continued improvement. Increasing the

(e.g. B-vitamins for energy).

rate of recovery means gaining the ability

n Hydration for nutrient transport to our

to train (at higher intensities) without

cells.

the detrimental effects of overtraining.

n Mitochondrial adaptation/biosynthesis

Replenishment therefore needs to

and how to increase the volume of

focus on how, what, and when we eat,

mitochondria within skeletal muscle (e.g.

rest and balance. Inadequate nutrition

through massage and cold exposure).

post-training can result in fatigue, both

n Internal retuning to balance between

physical and mental, plus reduced

stress, fatigue and recovery (e.g. through

performance.

sleep hygiene to promote cell repair).

Sports Dietitians Australia (SDA)
highlight four key goals of recovery

Functions of the liver

nutrition (1):

Our liver is a gland and an organ, which can

n Appropriately refuel and rehydrate the

regenerate itself. It has two blood sources

body

– the portal vein delivering nutrient-rich

n Promote muscle repair and growth

blood from the digestive system and the

n Boost adaptation from the training

hepatic artery carrying oxygenated blood

session

away from the heart (2). Oxygen flow and

n Support the immune function

delivery are important for both the heart

12
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Performance nutrition
and the liver. Aerobic exercise strengthens the
heart muscle, allowing it to pump blood with
less effort. When the pulse slows and blood flow
improves, it is easier for the heart to get blood
to the liver and for the liver to send filtered
blood back through the bloodstream (3). Regular
exercise also improves cellular insulin sensitivity,
making our tissues more metabolically efficient;
reducing free glucose and free fatty acids in the
bloodstream, thereby improving liver function.
So, why should we support liver function
during recovery? The liver detoxifies impurities
and all body systems are dependent on the liver

“Glutathione has been
shown to improve
protein and bilirubin
metabolisation in the
liver – strenuous exercise
can unfortunately
deplete levels due to
increased levels of
oxidative stress and
inflammatory cytokines.”

to clean the blood. If the liver cannot effectively
detoxify during recovery, there may be an
accumulation of toxins during exercise (e.g.
the absorption of pollutants from prolonged
competitive exercise under harsh environmental
conditions). A 2014 study demonstrated that
prolonged acute exercise reduced hepatic

n Berries – provide polyphenols that can protect
against liver damage
n Dandelion root – removes toxins and
promotes bile production
n N-acetyl cysteine (NAC) – is a glutathione
precursor and anti-inflammatory

blood flow, also resulting in reduced hepatic

n Beetroot – promotes and cleanses blood flow

clearance of aldosterone and corticosterone,

n Oily fish/omega 3 – aids liver enzymes and

which negatively impacted the endocrine system
(4). The liver also maintains efficient hormone
metabolism, so a constant hormone clearance
rate from blood is needed during recovery,
which can be aided by, for example, beetroot
consumption. Lowered hepatic circulation
could lead to a toxic reaction, resulting in subtle
endocrine and metabolic disturbances (5).
Glutathione has been shown to improve

prevents excessive fat accumulation
n Ginger root – inhibits pro-inflammatory
cytokines
n Turmeric root – anti-inflammatory, flushes

exercise, drink 1 to 1.5 litres to rehydrate (10).
Dandelion (Taraxacum officinale and T
mongolicum) leaf and root tea are particularly
liver replenishing. Its earliest mention as a
medicinal herb dates to the 10th/11th centuries
in the Middle East. From its roots to the flowers,
almost all parts can be used to make tea, soups,
coffee and other concoctions to boost health (11).
A specific carbohydrate found in dandelion
root, inulin, acts like an antioxidant and helps
to protect the liver from cellular damage.
Dandelion root is full of gut friendly soluble
fibre and has been shown to increase the
probiotics Lactobacillus and Bifidobacterium
(12). Dandelion is rich in vitamins A, B, C, D, and
E, inositol, lecithin, and minerals such as iron,
magnesium, sodium, calcium, silicon, copper,
phosphorus, zinc, and manganese.
Dandelion tea additionally detoxifies the
liver, provides antioxidant support, supports
immunity, soothes digestion, relieves
inflammation, reduces water retention, and
regulates blood glucose levels (13).

Mitochondrial support
The International Sports Science Association (ISSA)
describes mitochondria as the ‘powerhouses of

toxins and increases bile
n Cruciferous vegetables – enzyme stimulation

cells’. Mitochondria produce 32 ATP molecules
with just one cycle of reactions. The more oxygen

and metabolism of hormones

getting to muscle cells and the more quickly this

Appropriate hydration

happens, the faster and more efficiently the

protein and bilirubin metabolisation in the

In addition to being pertinent for performance

liver – strenuous exercise can unfortunately

(10), hydration is important for our kidneys and

Figure 2 provides some examples of how

deplete levels due to increased levels of oxidative

liver, and also aids our metabolism. Body fluids

we can increase mitochondria biogenesis and

stress and inflammatory cytokines. Milk thistle

impact digestion, transport nutrients to cells

oxygen flow to muscles and mitochondria during

supplementation may therefore be a good strategy

and rid the body of toxins. Not drinking enough

recovery (15).

to increase glutathione levels during recovery.

water therefore negatively impacts temperature

The liver also stores vitamins such as A, D,
E, K and B12, so consuming foods rich in these

mitochondria can produce energy (14).

regulation, blood pressure and heart rate, and

Macronutrient replenishment

electrolyte status.

Adequate glycogen replenishment post-exercise
limits fatigue, boosts concentration, and allows

micronutrients during recovery can replenish

There are many sports drinks available to

liver stores. Furthermore, supplementation of

enhance recovery post-exercise by replenishing

for effective sports recovery. Past research

vitamins A, C and E can aid immune response.

glucose and minerals, but unless engaging in

has observed that when carbohydrate intake

long workouts, plenty of dietary fluid intake

is delayed after the completion of exercise,

and a healthy snack should be sufficient. A

that there is a limitation around the amount

Alan Miller N.D, a US naturopathic physician

homemade alternative is beetroot juice with

of muscle glycogen that will be restored (16).

says: “If you take care of your liver, then your

a pinch of salt to replenish carbohydrates and

Nutrient timing theories have been challenged

liver will take care of your muscles (7).” Alan also

sodium. To accurately determine hydration

in recent years, but post-exercise carbohydrate

believes that paying attention to the health and

levels, weigh yourself just before and after

provision is still deemed important, especially

strength of your muscles will make your liver

exercise. For each kilogram body mass lost post-

for elite athletes who train frequently and when

Muscle repair and growth

healthier. The liver functions like a car engine

➤

and is our powerhouse for metabolism.
In 2013, scientists at Harvard School of Public
Health (HSPH) and Harvard University uncovered
a novel signal mechanism for how fat storage
in the liver communicates with fat burning in
skeletal muscle (8). Notably, this ‘conversation’
involves one nuclear receptor-controlling gene
expression in the liver influencing another
nuclear receptor in muscle. It is a circuit that is
influenced by circadian cycles (9).
Some herb and food suggestions for liver
support are:
n Milk thistle – detoxifies and increases
glutathione levels

Figure 2 – Strategies to increase mitochondria biogenesis and oxygen flow to muscles and mitochondria
during recovery
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NUTRIENT OR
FOOD SOURCE

BENEFIT

FOOD AND SUPPLEMENT SOURCES

Magnesium (Mg)

Mood enhancer, restores sleep, blood sugar
regulator, cardio-protective

Leafy greens, pumpkin seeds, almonds, dark chocolate. Most bioavailable supplement is in glycinate form.

B vitamins

Energy production, enhances brain function
and cell metabolism

Organ meats, walnuts, asparagus, almonds, leafy greens, meat, mushrooms, seeds, eggs. Supplementally best taken
as a B-complex in methylated form with 5-MTHFR, choline and inositol.

Vitamin C and zinc

Collagen synthesis, tissue development,
wound healing, macular health, improved
digestion, immunity and metabolic health

Vitamin C: Kiwi fruit, citrus fruits, cauliflower, peppers, broccoli, strawberries and sweet potatoes. Liposomal
vitamin C is the most bioavailable form.
Zinc: Oysters, red meat, avocados, apricots, peaches, blackberries, raspberries, pomegranates. Most bioavailable
supplements are in picolinate form: daily dosage should not exceed 15-20 mg.

Beetroot

Muscle recovery and improved blood
circulation

Red beetroot is rich in nitrates and phenolic acids, containing betalains with antioxidant and anti-inflammatory
properties. Contains fibre, folate, vitamin C, iron, manganese and potassium.

Iron

Promotes RBC production, oxygen transport
and energy production

Oysters, chicken liver, chicken, turkey, pulses and dark green leafy vegetables. Most bioavailable supplement is in
bisglycinate form.

Manuka honey

Immune support, improves GI heath, antiinflammatory and anti-viral

Rich in carbohydrates, refills glycogen stores. Anti-bacterial strength is measured by methygloxal (MGO). 525+ aids
immunity (15+ UMF).

Ginger, turmeric,
cherries, pineapple

Anti-inflammatory, reduces oxidative stress,
enhances immunity and calms digestion

Ginger: Warming herb and powerful anti-inflammatory. Soothes and relaxes muscles in the gut.

Omega 3 fatty acids

Anti-inflammatory and immune modulator

Sardines, tuna, salmon, halibut, flaxseeds, pumpkin seeds, walnuts.

Vitamin D

Anti-inflammatory, cell repair and enhances
immunity

Vitamin D3 is a potent secosteroid hormone and regulates calcium and phosphorus absorption. Food sources: oily
fish (preferably wild caught mackerel, salmon, tuna), mushrooms, egg yolks.

Blueberries

Antioxidant and anti-inflammatory

Contain anthocyanins, rich in vitamin C, resveratrol and flavanols.

Probiotics

Gut repair, improved immunity, hormonal
balance, improved cognition and mood

Kefir, yoghurt, sauerkraut, tempeh, miso, traditional buttermilk, sourdough bread. Supplementation should contain
multi-strains (ideally >1bn), including L. Acidophilus, L. Rhamnoses GG and S. boulardii and taken with food (not hot
foods/drinks) as live cultures are destroyed at 46°C.

Branched chain amino
acids (BCAAs) and
l-glutamine

Reduction in fatigue, aids muscle recovery and
enhanced neurotransmitter function

Leucine, isoleucine and valine (BCAAs) are preventative of excessive protein loss during exercise. Food sources: wild
salmon, tuna, chicken breast, eggs, cottage cheese, and many other food protein supplies.

Turmeric: The active compound (curcumin) in turmeric root is most bioavailable when taken with black pepper
(Piperine).
Tart Montmorency cherries: High in phytochemicals and anthocyanins. Sweet and tart cherries are high in
melatonin and tryptophan, promoting restful sleep.
Pineapples: Contain vitamin C, manganese, B6, thiamine, folate, potassium, iron, copper, and trace amounts of
vitamins A and K, plus zinc. Anti-inflammatory digestive enzyme, bromelain, found in pineapple core.

Table 1 – key foods, vitamins and minerals needed for optimal recovery from exercise

of recovery is vital.
➤ speed
Ingestion of carbohydrates and protein
together after exercise is also thought to
accelerate recovery due to increased insulinstimulated GLUT-4 transporter protein activity.
Therefore, combining protein (0.4 g/kg/hr) and

off Wi-Fi and mobile phones before bedtime,
avoiding late eating, and maintaining a
comfortable room temperature for sleep.
n Positive reaffirmations before sleep (to clear
the mind and help relaxation).
n Another sports recovery aid is earthing/

carbohydrate (~1.0 g/kg/hr) at regular intervals

grounding. i.e. walking barefoot on grass and

of 15 to 30 minutes can help to promote optimal

sitting in green spaces. The earth provides an

muscle glycogen repletion (17,18).

unlimited supply of negatively charged free

Refuelling with essential
micronutrients and minerals

electrons to absorb when in contact with its
surface. The health benefits of earthing are
well documented, with 21 research studies in

Table 1, above, summarises key foods, and

peer-reviewed journals in areas from sleep,

vitamins and minerals needed for optimal

inflammation, pain, blood circulation, heart rate

recovery from exercise.

variability, mood and more (20).

Atmospheric nourishment – sleep
and earthing

n Grounding during sleep (using an earthing
sheet) provides the body with multiple hours
of free electrons when the body undergoes

Venter et al reported that 41 per cent of elite

the most healing and regeneration. The result

South African athletes reported problems with

is improved sleep quality, deeper and more

falling asleep. Reductions in cognitive and motor

restorative sleep, ease in falling asleep, plus

performance, reaction times, and mood state/

greater clarity upon waking (21).

emotional stability are often observed in sleepdeprived athletes (19). Sleep quantity and quality,

Summary

plus other aspects of recovery, can be addressed

Food is simply a vehicle for nutrients to get

through:

into our body and provide building blocks and

n Napping – e.g. after lunch to aid alertness

energy for all the body’s structures and functions.
An optimal diet supplies adequate nutrient

and mood.
n Improving sleep hygiene – e.g. switching
14
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quantities for tissue maintenance, repair and

growth, and preserves liver function.
With regard to recovery, key questions to
ask are: are we hydrating adequately, eating
adequate macro and micronutrients, taking time
for rest and recovery, and getting enough sleep?
Recovery is not only about the two hour
window post-exercise or competition.
Replenishment for recovery should be integrated
throughout each and every day. Finally, listen to
your body. If you find your body responds well to
some things, and less to others, make sure you
carry this forward into your recovery strategy. fsn
• References available on request.
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[Case study

A

A remarkable
endurance
challenge
at altitude
When it comes to working with
athletes, sometimes we need to
unpack the past before we can move
into the future. Sarah Ormerod
shares an incredible feat of endurance
that required a serious
focus on health to
actualise.

s a nutritional therapist

is no point in counting calories and macros if the

learned about the six to seven years preceding our

specialising in nutrition

athlete’s digestion and absorption is poor, or if

introduction, the more admirable her ambition

for endurance sport, the

they have chronic insomnia, or are in a constant

became. Looking back over her training diary,

signs and symptoms of

cycle of illness and injury. Often what you’re

with hindsight she could identify that she had

overtraining are something

seeing is a domino effect, so the path to recovery

started experiencing symptoms as far back as

I see regularly in practice.

involves a multidisciplinary approach to bring

2013, when she transitioned from racing as an

This can simply be acute overreaching, whereby

that athlete back to health and enjoying the

amateur to competing in off-road triathlons at an

accumulation of training can lead to short

sport they love. That was certainly the case with

elite level, while juggling training with her job as

term performance detriments, but when

Nienke Oostra.

a veterinarian. At this point she was sustaining

followed by rest and recovery, can ultimately

between 18 and 25 hours per week of training,

result in fitness gains. Or, in cases where

Introducing Nienke

overreaching is extreme and longer term,

Born in Italy and raised in Denmark, Nienke was

of her relationship with food at this time was

plus combined with other external sources

introduced to me by a friend and professional

problematic. She was following a low carb, high

of stress (including poor diet and/or energy

colleague, James Macallam. James is a former

fat and protein diet to maintain a ‘race weight’,

availability), overtraining syndrome (OTS) may

Commonwealth Games pro cyclist and coach

which she perceived would enable her to maintain

manifest (1). In my experience, the majority of

for his own business, What’s Your Meta, and

a competitive edge at an elite level. Many of

fatigued or injured athletes who arrive in my

was helping Nienke execute an ambitious

those habits had stuck when I met her, so there

clinic looking for support will be experiencing

training programme for an even more ambitious

was work to do in changing perceptions in order

a multitude of symptoms, and have likely gone

endurance challenge – to be the first female in

to make meaningful change. After several years

beyond overreaching to a point where more

the world to traverse from West to East Nepal

of minor symptoms – fatigue, low ferritin levels,

damage is done. The complex entanglement of

over the Great Himalayan Trail high route

digestive issues such as bloating, and periods of

different systems of the body and subsequent

via mountain bike, self-supported. They had

amenorrhea – she fractured her back in 2015 in a

manifestation of symptoms in cases of OTS

estimated that it would take her 42 days to

benign bike crash. She was unaware of the severity

keeps things interesting and chimes with my

complete, and she would be travelling 1,700

of her injury, ignoring symptoms until the following

approach to practice; when it comes to nutrition

km, with over 70,000 meters of ascent. It was

year when she was in so much pain that she was

for sports performance, this needs to start with a

clear to me from the outset that she was

advised not to run for 12 months, and to reduce

holistic approach to health and wellbeing. There

an extraordinary individual, and the more I

her bike training to low intensity sessions only.

16
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Even at this point, stepping back from her lifestyle

The road to recovery

and needles. She also had dry skin, which

as a professional athlete was too difficult to do.

Given the enormity of the challenge ahead

indicated a potential thyroid dysfunction to me,

So, she started training for mountain bike stage

in Nepal, both James and Nienke recognised

along with micronutrient deficiencies and low

races.

that she needed my support to build a strong

essential fatty acids.

Interestingly Nienke endured a difficult

foundation for optimum health, ensuring

upbringing. She believed that her ability to deal

adaptation and sound recovery from training,

Dietary interventions

with pain and adversity was both her strength

and secondly to provide more specific guidance

Firstly, I focused on improving the macronutrient

and her downfall. She was able to fast-track

on fuelling for the challenge, which would

balance and nutrient density of her meals. I

through the amateur ranks to elite level, finding

involve long days at altitude. She was still

encouraged her to ensure she was combining

competitive sport later in life. But, equally so,

cautious with carbohydrates and concerned

a fist sized portion of quality protein – organic

this ability to suffer put an end to her pursuit of

about weight gain, so was focused more on

chicken, turkey, eggs, white or oily fish, beans,

elitism as she continued to train through her pain

calories than the quality of food. Her diet was

tofu, nuts and seeds or Greek yoghurt – with

and all of the signs of serious injury.

lacking colour, and intake of essential fatty

half a cup of wholegrains and a variety of fruits

acids was low. Due to a busy schedule juggling

and vegetables. Pairing the carbohydrates

some conclusions. As a result of restricting food

veterinary work and training, her diet was

with protein would help to keep her blood

groups in her diet to make race weight, her energy

reactive – filling up on shop bought snacks, salad

sugar balanced and energy levels stable, thus

availability was likely below the requirement for

boxes and sandwiches, eating on the go, and

supporting adrenal recovery and keeping cortisol

the volume of her training, causing severe strain

then worrying about her intake later when she

levels under control. I stressed the importance

on the hypothalamus-pituitary-adrenal axis, and

ought to be eating a proper meal. Previous GP

of sourcing produce locally and in-season

in turn compromising function of the autonomic

visits had identified low blood pressure, coupled

for greater micronutrient bioavailability, and

nervous system. Thyroid hormones, cortisol,

with low iron levels. She also presented with

introduced her to a local vegetable box delivery

adrenaline, and DHEA, as the precursor to sex

sleep disturbance, difficulty raising her heart

company.

hormone production, are influenced by energy

rate during exercise, which was typically very

balance. When energy availability is too low,

low at rest, and bloating after eating. I suspected

her lifestyle – overnight oats packed with berries,

other physiological processes are compromised

that along with dysfunction of the HPA axis, her

walnuts, hemp and flaxseed for omega 3 and

to allow for increased energy expenditure from

thyroid was perhaps functioning below par.

protein, a green smoothie prepared the night

exercise (2). Low levels of DHEA can result in

Surprisingly from an immune perspective she

before and one pot stews, curries, dahls and

reduced oestrogen levels and sub-par bone

was fairly resilient, infrequently ill, but was still

bakes made in the evening and portioned up for

mineral density, which may be inferred from the

experiencing intermittent pain which manifested

lunch the next day. These types of evening meals

fracture following her bike accident. Furthermore,

as deep aches in her legs and occasional pins

helped to prevent reactive eating and enabled

Examining Nienke’s history enabled me to draw

chronically high levels of cortisol as a result
of training and work stress, along with poor
energy availability, will likely have triggered an
inflammatory cascade, potentially exacerbating
the symptoms of pain she was feeling.
Because she continued to train through these
symptoms with her determined mindset, she may
have been driving ‘central sensitisation’ whereby
the nervous system was in a constant state of
high reactivity, and small triggers could prolong
feelings of pain long after the initial injury may
have healed (3). She now acknowledged that once
she understood this process as the reason for

“It was clear to me from
the outset that she
was an extraordinary
individual, and the more
I learned about the six to
seven years preceding our
introduction, the more
admirable her ambition
became.”

We focused on meal preparation to fit with

us to incorporate more anti-inflammatory herbs
and spices such as ginger, turmeric, cinnamon,
cumin and garlic.
There was a requirement for focus on specific
nutrients too, given Nienke’s health history and
her endurance goals. Her back fracture indicated
there may have been an issue with bone density,
so ensuring sufficient intake of calcium and
vitamin D was important. I encouraged her to
enjoy Greek yoghurt with fresh fruit and nuts as
a post-workout snack, sesame seeds and tahini
dressings on salads and roasted vegetables, kale,
plus broccoli and spinach as accompaniments

her chronic pain, as opposed to what in her mind

to lunch and dinners. We also introduced

she was seeing as lack of ability as an athlete, she

a vitamin D supplement of 3000IU daily.

found acceptance, which was a crucial step in her

Interestingly, Neinke recognised that being born

road to recovery.

and brought up in warmer countries, the colder
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[Case study

climate was a contributing factor to the
➤ Scottish
symptoms of her overactive central nervous
system. Her history of low iron levels was also
a concern, given she would require healthy red
blood cells to transport oxygen to her muscles
for days on end at altitude. As well as focusing
on intake of iron rich foods, paired with those
high in vitamin C for optimum absorption, I
requested she visit her GP for a blood test, which

greater reliance on carbohydrate intake. I was

in-turn revealed low ferritin levels. We were

also aware that she may find it harder to digest

Attempting a world first in
endurance

able to supplement with iron for six weeks prior

food at altitude and that the availability of foods

One week into the expedition, both Nienke and

to her departure. We also moderated caffeine

that she’d eat at home in Scotland might not

her companion Karin were suffering the effects

intake to reduce tannins (which can inhibit iron

be readily available somewhere as remote as

of altitude exposure, and at this point Karin

absorption) and introduced probiotics to work

Western Nepal. We knew from a little research

decided to travel home. Nienke stayed and

on gut health concurrently. Her symptoms

that access to instant noodles, energy bars and

pushed on to complete the first leg of the Great

suggested that her gastrointestinal tract was

mashed potatoes would be possible during her

Himalaya Trail from Hisla in the west to Phaplus

compromised, possibly as a result of her

trip, so using carb-based drinks which are readily

in the east, covering 1,700 kms, 85,000 m ascent,

heightened nervous system and poor energy

absorbed and light to carry, as well as real food

including fifteen passes between 3,500 and

availability, so we wanted to ensure absorption

felt like an appropriate strategy. Luckily, we were

5,000m. She did all of this with a loaded bike,

issues were being addressed alongside dietary

also able to simulate this in training because she

navigating unmarked trails as she went. Nienke

improvements.

had access to an altitude chamber, so she’d head

quoted James, her coach, in a blog about her

out to the mountains with a tried and tested

trip, and I think this sums up her achievements

strategy. I’d also encouraged her to purchase

well: “What you have achieved is indisputable.”

As Nienke increased her training volume to

some water purification tablets in order to be

Since returning from Nepal, Nienke and I have

12 to 15 hours per week, carbohydrates were

able to replenish her water en route.

stayed in contact. She reported that after her

Developing a fuelling strategy
essential to replenish glycogen stores. Given

initial experience with altitude sickness, she

her history with food, I wanted to avoid the

Multi-discipline therapy approach

counting of macros, so I instead devised a

I was fortunate to be working alongside several

symptoms had diminished, and she felt at

plan which incorporated four to six fist sized

other practitioners plus a coach, who was able to

peace despite her physical efforts each day. I

portions spread throughout the day. This felt

adapt her training plan when she had symptom

am hopeful that the work we did to prepare

more manageable in real terms, and consumed

flare ups. Nienke was now very self-aware and

her physically in advance of the trip was a

in small but frequent intervals, it reduced the

recognised her own pain triggers. Her job was a

contributing factor here, but I am also a believer

impact on Nienke’s delicate digestive tract, plus

huge driver, so initially she backed off training

that reduction in external stresses and triggers,

encouraged efficient storage of glycogen. We

after a stressful day, but ultimately she made

exposure to nature, and going back to basics

periodised her intake slightly, dialling down

the decision to leave her job prior to Nepal,

with food played a big part. fsn

portion sizes on lighter training weeks and

with the view to working as a locum on her

focussing on protein rich snacks. I also provided

return. This was a significant turning point for

guidance on rules of thumb to follow before,

her, removing a layer of stress and resulting

during and after training, specific to the type of

almost immediately in reduced symptoms and

session. We avoided fasted training completely

performance gains in training. She was then able

given her recovery from injury, ensuring she

to start executing consistent threshold power

was going into every session well fuelled. For

sessions on the bike, nudging power targets up

any sessions over 90 minutes in duration, I

a little week on week. With more time, I would

instructed her to take on 30-40g ‘real food’

have liked to have carried out more biomarker

carbohydrate every 45 minutes, hydrating

testing at the initial consultation stage, looking

throughout with a combination of water and

at CRP, morning cortisol, oestrogen, thyroid,

carbohydrate-based drink with electrolyte.

and other inflammatory markers, such as white

Combining these different sources of sugar

blood cell count. A retest after several months

would be an efficient way of packing in more

of interventions would have solidified our

fuel for days in the Himalayas when energy

assumptions. But, at the very least, her sense

requirements per hour would be a lot higher.

of wellbeing, feelings of pain and numbers in

With altitude exposure, her body would be less

training were all on the up, which was rewarding

able to use fat as an energy source, placing

for us all.
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settled into her body. Her pain and digestive
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[Expert Q&A

Peter Köppel
Q

In this section of the magazine, we ask an expert a few questions pertinent
to nutrition and exercise practitioners. We talk to Peter Köppel, former CEO
of Pro Bio Ltd in Switzerland, and one of the world’s foremost experts on
nucleotides for health and performance.

Hi Dr Köppel, thanks
for chatting to us. How
did you develop your
special interest in nucleotides?

confirmed the results from horse

highest nucleotide concentration is

build-up of stress hormones, such as

trials: better performance, less

declining, especially organ meats.

cortisol.

lactate and lower cortisol levels

Nucleotides are found in low levels

and, above all, faster recovery after

with low bioavailability in all foods.

transport in the body depends

PK: I founded my own company

intensive training or competition.

The body strives to make up for

on the number of red blood cells.

this shortfall by expending extra

Readily available dietary nucleotides

30 years ago with two other

As a researcher, I can now

3. Energy metabolism: energy

researchers to investigate, produce

support supplementation with

energy to recycle or reproduce

and vitamins also support the

and market innovative substances

nucleotides according to a

its nucleotide requirements. The

production of these cells, helping

with immunomodulatory effects.

balanced formulation.

impact is fatigue and ill health due

highly oxygenated blood cells to

to a slow response of the immune

supply oxygen to muscle cells,

system or a poorly maintained gut

resulting in shorter recovery periods.

After studying the effects of

Q

lifestyle and eating habits, and

For our readers, can
you explain what
nucleotides are and
whether an athlete can rely on
getting their nucleotides from
food?

this was confirmed after analysing

PK: Nucleotides, the nutritional

various diets.

building blocks for DNA and RNA,

nucleotides in baby food, we
decided to expand this research
to adolescents and adults. We
were convinced that adults lacked
nucleotides due to changes in their

lining. For an athlete, the additional
stress loads mean that the impact
is magnified, resulting in longer
recovery times.

Q

Q

What is the optimal
regime for nucleotide
supplementation to
support an athlete’s recovery?

created after examining the

metabolic processes. Relentless

nucleotide content of various

demand for new cell production

Since this issue’s topic
is on recovery, how
can supplemental
nucleotides support an athlete’s
recovery?

foods and breast milk, and tested

results in a huge demand for

PK: Ideally, there needs to be a

supplements combine a balanced

on mice for its immunomodulatory

nucleotide building blocks.

balanced mix of purified versions

formula with other essential

effect. These tests showed a

Successful and timely cellular

of all five major nucleotides,

nutrients, with 2000 mg usually

significant improvement in

replication requires a balanced

providing natural cell building

providing the desired level of

the number and activity of

pool of all five major nucleotides.

blocks to support the body’s

nucleotides.

The first formulation was

macrophages, and an increase in B
and T lymphocyte numbers.
Trials on racehorses yielded

are involved in all our cell and

As a healthy human adult
needs around 50 million new
cells every minute, it’s easy to

demanding cell regeneration
processes.
Supplemental nucleotides can

excellent results: horses

see the importance of a regular

support an athlete’s recovery in

supplemented with nucleotides

and balanced supply of all five

three main areas:

exhibited higher oxygen uptake,

major nucleotides, stockpiled and

more CO2 exhalation, lower lactate

ready-for-use. The body can make

system: sport puts the body under

values, less cortisol and less lactate

nucleotides itself or salvage them

a lot of pressure, making dietary

dehydrogenase during aerobic

from dying cells, whilst certain

nucleotides even more essential

and anaerobic phases. We used

types of cells require dietary

for a healthy immune system.

this formula in animal nutrition

nucleotides.

This places a huge demand on

1. Healthy immune and digestive

PK: We recommend adapting
the intake of nucleotides to
performance.
Normal training: 600-700 mg of
nucleotides. The top nucleotide

During intensive training or before
competitions (for at least a week):
1000 mg (around 3000 mg of a
combination supplement).
After competition: maintain this
dose for another week to support
rapid recovery.

Q

full testing and exclude negative

for these rapidly proliferating

optimal immune health. Dietary

effects. Overall outcomes included

cells: immune cells, red blood

nucleotides also provide additional

Are there any other
unique physiological
effects that nucleotides
have in terms of supporting
an athlete’s overall health and
subsequent performance?

improved immunity, better

cells, gut-lining cells and ‘good’ gut

support for the cells of the gut

PK: What athletes often forget is that

digestion, improved intestinal flora,

bacteria. They also influence our

lining – one of the biggest physical

the body produces a lot of waste

and better muscle formation.

response to stress, wound healing,

barriers to the entry of bacteria,

products or even toxins during high

DNA repair mechanisms and liver

viruses and toxins.

exertion that need to be excreted

for over 10 years to allow for

The first products for the human
sector were tested in clinical trials.
The positive results matched

Dietary nucleotides are essential

function.
Nucleotides are lacking in

nucleotide availability to maintain

2. Stress support: the body’s

quickly through the liver and

biological processes require more

kidneys. Supplementary nucleotides

those observed in animals and the

the modern Western diet.

nutrients including additional

are crucial in supporting the liver,

scientifically proven products were

Our research shows that the

dietary nucleotides to repair the

maximising the detoxification

then marketed. Trials with athletes

consumption of foods with the

damage caused by the unhealthy

essential for rapid recovery. fsn
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[Elite interview: what’s your diet like?

Joe Ballinger
[

Competitive bodybuilder and online
transformation coach

Joe Ballinger is a competitive bodybuilder and dedicated
online coach, who uses his sporting experience and
strength and conditioning degree from the University of
Gloucestershire to help people transform their bodies. He
gained a reputation in the world of fitness after winning the
British, European and World Powerlifting Championships
in 2009. Joe also broke the British record for the deadlift
that year. Yet, his primary goal was to develop his physique,
and he went on to win the Miami WBFF Pro bodybuilding
competition in 2014 and earn his Pro card. In 2019, he was
the overall winner of the IFBB Pro British Grand Prix.

Q

Hi Joe, thanks for
chatting to us. What
dietary changes do you
implement when preparing for a
competition?

Q

Q

JB: Well, to get lean you must

Are there any sports
nutrition products
or supplements that
you’ve found to be particularly
beneficial during the lead up to a
competition?

be in a caloric deficit. As you get

JB: I’m sponsored by

Since we’re a sports
nutrition magazine,
we’re interested in your
day-to-day nutrition. Would you
mind sharing a sample day’s diet
during your typical prep phase
with our readers?

lighter, your basal metabolic rate is

TrainedbyJPNutrition. They produce

JB: Sure, this was my diet from

lean. Trust me, I’ve been there and

also lowered, so calories must be

their products with no expense

about two weeks out from my most

done it all!

reduced in accordance with your

spared on raw ingredients, so I’m

recent show. All of the cooked

progress to allow for further fat

used to top quality. My favourite

meats and carbs are from MLB Meal

loss. However, it’s not just a case

product from the range when

Prep, so I really don’t have to worry

of lowering food consumption

prepping is GDA (glucose disposal

about a thing when it comes to my

overall, it’s also a case of managing

agent), which helps you utilise your

nutrition.

the macronutrients to provide the

carbohydrates as an energy source.

best outcome for your physique.

The MLB Meal Prep range is the

For example, protein must be

perfect choice for my meals – it’s the

at a certain amount to maintain

best in the UK by a long shot.

muscle mass, then each person
reacts differently to varying carb
and fat ratios, so these must also
be adjusted based on the client’s
reactions and progress with certain
methods.

Q

Prepping for a
competition is
challenging for the body
and mind. What keeps you going
and which strategies do you
implement after a competition to
support your health?
JB: I like to set small goals and

programme. If you’re so tired you can
barely train, you’re going to struggle
to maintain muscle and get properly

Q

Lastly, why did you
decide to work with My
Lunchbox Meal Prep?

Meal 3 – Posttraining (MLB)
200g chicken
200g sweet pot
60g cereal

people that run the company. I’m a
people person and the way people
come across, their ethics and values,
is incredibly important to me. Paul
and Jennie who run the company

Meal 4 (MLB)
200g cooked chicken
200g uncooked
sweet pot

couldn’t be nicer, more supportive

Meal 5
50g protein
250g Alpro
1 x bagel
30g nut butter

incredible product. And by product,

Q

people.
Aside from that, they have an
I don’t just mean great food. I mean
a process – from start to finish
their customer service is amazing,
packaging is fantastic, everything

And by that I mean tick every box
that day, then start again the next

JB: Thinking they need to go super-

in fantastic condition in vacuum-

day. This way, I only focus on one

low-carb to get lean. This isn’t the

packed bags, so the food is

day at a time and stay consistent

case. It’s all about managing energy

fresh and packed with taste. The

throughout. Post-show, it’s always

output. If you pull carbs right down,

convenience of not having to go

important to assess blood work

especially near the workout window,

shopping, let alone cook and prep

and internal health and ensure this

you’ll diminish your energy output

my meals is worth its weight in gold,

is optimised before pushing hard

and your ability to have highly

and has given me more time to

into an off-season phase. This is all

productive gym sessions, which would

focus on my own business, training

professionally done and monitored.

yield high caloric output. Whereas,

and personal development. fsn

the end of a prep each day is hard,
so my task is just to win the day.

elite.indd 22

be the ultimate goal in everyone’s

looks great, and the overall client

my larger goals. For example, at
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Intra-training
25g carb
2 scoops EAA

be able to train harder – which should

You’re also an online
transformation coach.
What are some of the
main nutrition mistakes you see
your clients make?

believe that they help me achieve

22

Meal 2 –
Pre-training
50g whey
60g baby rice
20g honey

increase carbs pre-workout, you will

JB: First and foremost, I like the

TRAINING DAY

Meal 1
25g whey
52g baby rice
10g honey

if you fuel your gym sessions and

experience is just exceptional.
Then obviously onto the food
itself, I cannot fault it. Every single
time it is delivered on time and

I WWW.FSNMAG.COM
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“I have used many Meal
Prep services worldwide
and hand on heart I can
say My Lunchbox Meal
Prep are leaps and bounds
ahead of all of them.
The quality and taste of
the food is amazing and I
wouldn’t use anyone else in
the UK”
Darren, IFBB Pro
Bodybuilder

CLEAN

LEAN

CONVENIENT

WWW.MYLUNCHBOXMEALPREP.COM

#FUELYOURPERF ORMANCE
My Lunch Box.indd 1
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[FOCUS ON: Raw honey
Honey is a naturally sweet substance produced by honey bees (Apis mellifera) and its use can be
depicted from stone age paintings, possibly dating back 8,000 years. It may have been important for
early hominin foragers to supplement their meat and plant collection (1). The description of its uses
has been found in Sumerian clay tablets (6200 BC), Egyptian papyri (1900-1250 BC), Vedas, Hindu
scripture (5000 years), the holy Koran, the Bible and in Hippocratic methods (460-357 BC). Emine
Sporel Özakat discusses the benefits of raw honey within the context of athletic training.

B

ees make honey from the nectar of

The American College of Sports Medicine has

These beneficial bacteria are not only important

plants, from secretions of plants,

clear recommendations set for carbohydrate

for bee health, defending them against microbial

or from secretions of plant sucking

consumption during exercise to be between

threats, but they are also beneficial to human

insects living on the sap of plants. All 30-60 grams/hour. 60 grams represents the

health. In this way, humans may have maintained

these plant materials are collected

upper limit of glucose oxidation in the body

contact with, and ingested these bacteria through,

and transformed into honey by combining specific

during endurance exercise. However, past and

many years as foragers of honey (5).

bee substances. The categorisation of honey

recent research suggests that if multiple sources

primarily depends on its origin, the mode of its

of carbohydrate (a combination of glucose

Honey also contains prebiotics. The nondigestible oligosaccharides present in honey

production and the way it is presented. Raw honey and fructose) is used, the oxidation capacity

provide food for the bacteria present in the

is incredibly high in nutritive content, and it has

may be increased by 75 per cent or more (4).

gut and are able to selectively modulate the

been used medicinally for thousands of years for

Given its multiple-carbohydrate composition,

gut microbial balance in favour of Lactobacilli

the treatment of differing ailments (2).

honey supplementation may provide multiple

and Bifidobacteria. This may provide an

transportable carbohydrates and could oﬀer

improvement in host metabolic function (1).

Raw honey is simply extracted from the

The natural ergogenic properties and the use

honeycombs and strained to get rid of impurities

a natural alternative to traditional forms of

such as beeswax and dead bees, then bottled as

exogenous carbohydrate supplementation before

of it as a recovery supplement, and all the other

it is, not pasteurised or filtered. Regular honey, on

and during exercise. Honey can also be used after

benefits listed here, makes honey a natural

the other hand, may involve further steps and the

exercise as a post-exercise supplement to recover

super sports food. fsn

processing may remove many beneficial nutrients

the glycogen stores.

• References available upon request

and therapeutic properties of honey, like pollen,
enzymes and antioxidants.

What is raw honey made of?

Other benefits of raw honey
In addition to carbohydrates, the antioxidant and
anti-inflammatory properties of raw honey may

Nutritional and biochemical properties of raw

have the potential to counteract the immune

honey make it increasingly interesting, not only

disturbances experienced by many athletes

to use its therapeutic properties, but also to

following exercise. It contains bee pollen,

use it as a natural sports food. Carbohydrates

propolis, and plenty of natural antioxidants

makes up the largest composition of honey (95

(phytochemicals, flavonoids and ascorbic acid),

to 97 per cent) and fructose and glucose are

providing a control of the immunosuppressive

among the most predominant simple sugars.

response to exercise, while maintaining the

Smaller quantities of various other sugars can

signalling pathways necessary for training

also be found as disaccharides, trisaccharides

adaptations to occur (2). This may be especially

and oligosaccharides. There are also many other

important to athletes seeking a food-first

important constituents of raw honey, such as

approach, prioritising the consumption of

vitamins, minerals, organic acids, proteins, amino

antioxidant and phytochemical rich foods.

acids, antioxidants and enzymes.

properties, raw honey also has anti-diabetic,
respiratory, gastrointestinal, cardiovascular, and
nervous system protective effects. It can help to

Carbohydrates are known to be an important

repair intestinal mucosa, stimulate the growth

fuel for exercise. Starting an exercise session

of new tissues and work as an anti-inflammatory

with high concentrations of muscle glycogen may

agent (2).

promote the performance of exercise lasting 60-90

The three main enzymes present in raw honey

minutes, and beyond. Consuming carbohydrates

are diastase, invertase and glucose oxidase.

prior to or during prolonged exercise sessions, as

Glucose oxidase is responsible for the production

well as during intermittent exercise events such

of hydrogen peroxide and gluconic acid from

as team sports, is also known to help maintain

glucose, giving antimicrobial properties to honey.

performance (3). Augmentation of exercise

Raw honey is also a naturally occurring

capacity by ingesting carbohydrates may be via

probiotic product. Honey bees possess

the sparing effect of endogenous (muscle, liver

diverse and ancient lactic acid bacteria and

glycogen and blood glucose) fuel sources.

Bifidobacterium, which are passed into honey.
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Cordyceps sinensis

Harness your recovery
potential nutraceutically
Recovery from exercise is an active process that must be nourished with as much attention
to detail as the training session itself. Ian Craig reviews some basic, but relevant, training
theories plus a few nutritional considerations to aid the recovery process.

A

ccording to the wisest

supercompensation with my athletic clients.

termed supercompensation – metaphorically, the

coaches on the planet, what

It helps them to understand why they may be

wind blows down a weak fence and we rebuild a

we do during our recovery

putting in more training hours and expending

stronger one. If we then conduct our next training

time is almost, if not, as

more blood, sweat and tears, but actually

session at the top of the supercompensation peak,

important as what we do

progressively getting slower. An example was a

we progressively improve our capacity (strength,

when we train. During

recreational female endurance athlete who had

speed, endurance etc.) session after session.

recovery, we become stronger, faster and more

started running marathons two years prior to

This improvement can be perpetuated with the

skilled, whereas during training, we become

first meeting me. In that time period, she had

inclusion of periodisation principles, including rest

weaker, slower and more clumsy. It’s that old

progressed from a 4:45 first marathon to a time

day(s) each week and easy weeks at set intervals.

yin yang scenario again – we cannot live with

of 4:15 – a fair rate of progression. However,

one but not the other. However, despite being

over the next two years, when I would have

focus more on training than the principle of

scientifically aware back in the 1980s that the old

expected her to easily have ducked under four

recuperation, and we load our bodies before they

motto of ‘go hard or go home’ did not produce

hours, she actually regressed to 4:30 despite

have recovered from the previous session, the

good athletes, and in many cases actually

almost doubling her training load and employing

trend of capacity starts to slide downhill, resulting

destroyed promising athletic careers, we still

a professional coach. I say “despite”, but actually

in experiences such as: “I don’t understand it – I’m

don’t seem to have grips on that concept today

what I should be saying is “because” – instead of

putting in more effort, but getting worse results.”

in 2020.

following a well thought out work-rest ratio, she

More is not necessarily better, and in many cases

was only focussing on the work, with no care or

the opposite is actually true.

Supercompensation – a review of
basic physiological adaptations

respect for recovery.

However, if as in Figure 2, we were to

Along with the coaching concepts of progressive

a training session (‘load’) which induces a period

Tissue adaptation to physical
loading

overload and periodisation, I often use the

of reduced capacity, followed by an uptrend in

If we consider the actual tissues being loaded

succinct and easy-to-understand model of

the graph into a renewed level of capacity. This is

during exercise training, it is helpful to view the
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If we consider Figure 1, overpage, we will see
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Russian dolls type image

supercompensation curve to

in Figure 3, on page 28.

the left?” In other words, are

From the left hand side,

there nutritional strategies

we start with single muscle

that we can engage in that

fibres (muscle cells) and

speed up our training-induced

gradually package them

increase in capacity?

together in bundles until we

Knowing that there is a

get the whole muscle and

critical inflammatory process

tendon structures displayed

involved in tissue adaptation, I

on the right hand size. It

will start with two well-known

is connective tissue that

foods/nutrients, and I’ll then

binds all these components

add in some ideas from three

together via the myofascial

independent contributors.

n GINGER – Ginger has been

structures described by
Thomas Myers in his

Figure 1 – improvements in physical capacity with optimal work-rest ratios (1)

long understood as a strong

well-known book Anatomy

anti-inflammatory plant,
Trains (2). These connective
so Black et al (5) recruited
tissues are made primarily
74 volunteers (across two
of collagen and elastin
study groups – raw and heat
fibres, which are composed
treated ginger) to complete
of amino acids and require
18 eccentric contractions of
antioxidant nutrients for
the elbow flexors to induce
nourishment and protection.
pain and inflammation. For 11
Mitochondrial biogenesis
days prior to the exercise trial,
is also a component part
half the subjects consumed
of physical adaptation,
two grams of ginger, whereas
especially for endurance
the other half consumed a
exercisers. Due to
placebo. It was concluded
metabolism stress, the
that: “This study demonstrates
enzyme AMPK (AMPthat daily consumption of
activated protein kinase) is
raw and heat-treated ginger
Figure 2 – decrements of physical capacity with inappropriate work-rest ratios (1)
known to be unregulated
resulted in moderate-to-large
during exercise (3), bolstering the number and
reductions in muscle pain following exerciseHowever, we need to note that this study was
improving the function of mitochondria in the
induced muscle injury.”
researching unaccustomed exercise, which
muscle fibres, and other tissues in the body.
always results in a larger inflammatory state than n CURCUMIN – Ginger is often accompanied by
the spice turmeric in many traditional cookery
Delving deeper into this story of exerciseregular exercise, plus athletes do not engage in
practices, and accordingly, curcumin has been
induced tissue adaptation, it appears that
heavy load training on a daily basis – more likely
well studied for its anti-inflammatory role. Sahin
inflammation is a primary driver. According
only 2-3 times per week. Nonetheless, it does
to Peak et al (4): “Although inflammation has
make us wonder about some patterns of modern et al (6) studied the effect of the consumption
of curcumin on the inflammatory responses to
historically been viewed as detrimental for
exercise training, such as CrossFit and other
exercise in rats – they found that a curcumin
recovery from exercise, it is now generally
similar high-intensity athletes, who may push
supplement, compared to placebo, lowered
accepted that inflammatory responses, if
their bodies more often than they allow recovery
post-exercise muscle levels of nuclear factor-κB
tightly regulated, are integral to muscle repair
to occur.
(NFκB) and heat shock protein 70. Additionally,
and regeneration.” Looking specifically at
Nutritional recuperation
the muscle lactate levels were diminished in the
unaccustomed eccentric exercise, these authors
strategies
curcumin treated rats, which was associated
were able to demonstrate that strength and
Having acknowledged the time period
with an increased run time to exhaustion.
range of motion may diminish and swelling
n CORDYCEPS SINENSIS – Cordyceps
required for recovery between intense and/
and soreness increase for up to a seven day
sinensis is a parasitic fungus that is much
or prolonged sessions, as illustrated by the
period. During this time, a pro-inflammatory
prized in Chinese medicine and is widely used
supercompensation model plus some of the
cascade, which is associated with a breakdown
and regarded as an ergogenic supplement.
adaptive mechanisms required, I would like
of damaged tissue, transitioned into an antiI spoke to Ricardo Adamo, an independent
to ask a pivotal question: “Can we shift the
inflammatory response, which set the scene for
researcher into medicinal mushrooms. He
the differentiation of new tissue.
noted that Cordyceps has been well researched
Seven days is a long time and a
Curcumin
for its role in increasing the efficiency of
supercompensation
energy metabolism, which can delay
response shouldn’t take
lactate production and positively
so long, otherwise
influence VO2max levels
everybody who
(7,8). Interestingly,
engages in daily or
and linked to our
alternate day
discussion of
training
mitochondria
would be in
biogenesis
a chronically
earlier, he
overtrained state.
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recent research that
➤ shared
acknowledged Cordyceps as an

ameliorate muscle soreness

AMPK activator (9), which plays

or carbohydrate alone (13).”

after training more than protein

a critical role in cellular energy
homeostasis. In Ricardo’s

Conclusions

words: “When oxygen levels

After our review of training

drop, and exercise capacity

and recovery processes and

slows, a sort of detraining

the effect of a few selected

effect can occur. To varying

foods and nutrients for

degrees, oxygen delivery

recovery, I will conclude with

to tissues becomes harder

the following statement. When

and reduces until a hypoxic

it comes to recovery foods,

environment signals the

there is no simple one-size-

hypoxia-inducible factor (HIF)

fits-all regime that works
for everybody – there is no

pathway, which is involved in
the regulation of metabolism

Figure 3

wonder food or supplement.
It is a matter of intelligently

(7,8,10). Regardless of breath
to breath consumption, when exercising an

differentiation and proliferation and down-

weighing up the patterns of training periodisation,

oxygen deficit can build up, which accumulates

regulating myostatin, an inhibitory regulator

ensuring sufficient time to climb above the

as a conceptual ‘oxygen deficit’ hypothesis.”

of muscle synthesis.” She noted that vitamin

supercompensation baseline for most of your

Cordyceps, in the correct dosage, amplifies the

D is synthesised in the skin by certain UV light

sessions, eating well, plus carefully choosing

respiratory rate, which positively influences our

wavelengths, but during the winter months

appropriate dosages of well researched

oxygen carrying capacity – this will positively

in particular, stores of this fat-soluble vitamin

supplements that are supportive to recovery

influence exercise endurance capacity by

can become depleted. Oily fish are one of the

processes, including but not limited to; anti-

activating skeletal muscle metabolic regulators

dietary sources of vitamin D3, with vitamin D2

inflammation, anti-oxidation, plus mitochondrial

and coordinated antioxidant responses.

found in foods such as mushrooms. However,

and hormonal support. fsn

Enhanced oxygen utilisation and blood flow,

supplementing a daily dose of 1000-4000 IU, over

Contributor’s details:

especially to the liver and non-exercising skeletal

and above dietary sources, may be required to

muscle, may enhance lactate clearance, delaying

support optimal plasma levels in some individuals.

•Ricardo Adamo – ricatffm49@gmail.com
•Elisabeth Phillips – Instagram and Linked In: @drelisabethphilipps
•Rob Hobson, Healthspan Elite – www.healthspanelite.co.uk

the onset of fatigue.

n ANTIOXIDANT NUTRIENTS – On the topic

n VITAMIN D – Vitamin D plays critical roles

of using antioxidant supplementation in sport,

in aiding the gastrointestinal absorption of

such as vitamin C and E, it has been proposed

calcium for bone growth and healing, muscle

that using higher than recommended doses

function and recovery, healthy immune function,

for several days before and after exercise may

and the reduction of inflammation. According

be a way to prevent, or at least reduce, muscle

to Elisabeth Phillips, clinical neuroscientist

soreness. According to Rob Hobson, nutritionist

and clinical advisor for www.fourfivenutrition.

for Healthspan Elite, individuals who train

co.uk, due to the large increase in enzymatic

and compete in events involving high levels

activity during exercise, athletes may be more

of endurance activity may experience greater

susceptible to vitamin D deficiency when

oxidative stress because the body’s antioxidant

compared to the general population. In fact, a

defences become overwhelmed. In some cases,

recent study of over 2000 athletes found that 56

this could cause inflammation and increase

per cent had inadequate vitamin D levels (11),

muscle soreness and potentially increase the risk

which may result in catabolic effects on muscle

of muscle damage.

tissue, muscle weakness, impaired cross-bridge

In Rob’s words: “The attraction of taking a

formation, as well as diminished testosterone

supplement is appealing to help offset the

production; all of which could impair athletic

effects of oxidative stress, but you need to find a

performance, as well as recovery time.

balance as overdoing it could interfere with the

Elisabeth added: “Optimising vitamin D3

cellular and physiological adaptations to exercise

plasma levels improves human skeletal muscle

that actually benefit athletes and improve their

tissue response to training stimuli and/or tissue

performance.” He pointed to a study published in

damage through remodelling, increasing muscle

the Journal of Physiology, which gave two groups

“Although inflammation
has historically been
viewed as detrimental for
recovery from exercise, it
is now generally accepted
that inflammatory
responses, if tightly
regulated, are integral
to muscle repair and
regeneration.” Peak et al
28
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either a vitamin C and E supplement or a placebo
and then asked them to complete an endurance
training programme. While the supplements
did not affect maximal oxygen uptake, only the
non-supplement group showed markers for the
production of new muscle mitochondria (12).
Rob added: “If you do choose to take antioxidant
supplements, then according to research
published in the Journal of the International
Society of Sports Nutrition, it may be wise to
partner them with a protein supplement. This
particular study showed that protein powder,
with the addition of antioxidants, may help to
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Hello Sunshine.
Introducing the new Vegan Vitamin D3 supplement from
Fourfive Nutrition.
With winter approaching, and the NHS recommending 10μg
a day, Fourfive Nutrition have created a meticulously researched
and designed Vitamin D3 product to help support normal immune
system function as the days get shorter.
We have combined expert nutritional knowledge with user insight
from co-founders and professional athletes George Kruis and
Dominic Day, to create a supplement specifically for consumers
looking to maintain an active lifestyle.
Made from plant-based Vita-algae D™️, these third-party certified
supplements have been created using only natural ingredients,
with no artificial preservatives or fillers. These ingredients were
selected for bioactivity and bioavailability, and their formulations
provide the relevant and personalised levels of active compounds.
Fourfive Nutrition are also committed to donating 5% of all online
revenue to charitable causes, ensuring that everyone involved is
contributing to those who need it most.
For wholesale inquiries please contact Mike Hands:
01727 884 503 or mike@fourfive.com

Four Five.indd 1

@fourfiveuk | fourfivenutrition.co.uk
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[New releases

➤Purition launches limitededition raspberry flavours

Purition, the natural, wholefood nutrition brand has
expanded its original and vegan line with limited-edition
flavours: Purition Raspberry and Vegan Raspberry.
The new flavours are available at purition.co.uk while
stocks last, and are simply made with crushed seeds, nuts
and freeze-dried raspberries, with no artificial flavours,
preservatives or added sugar.
Purition recently expanded its vegan range with new
flavours: Vegan Coconut, Vegan Almond and Vegan
Pistachio, as it commits to mirroring its core range in a
vegan format to meet enhanced dairy-free demand.
The introduction of Purition Raspberry and Vegan
Raspberry will bolster the Purition range and appeal to a
consumer who enjoys a subtle and naturally sweet flavour
profile.
• www.purition.co.uk

➤UBIQUINOL, THE INGREDIENT
WE NEED MORE AS WE AGE

One of the nutrients we start to deplete in as we age is
coenzyme Q10, an important power supply to every cell.
It is involved in the conversion of carbohydrates and
fats into energy, whilst also being a powerful antioxidant
that helps control the effects of free radicals and
oxidative stress, directly related to the ageing process.
Kaneka, Japan’s leading developer of pharmaceutical
nutrition, have been pioneering the production of
coenzyme Q10 in the reduced and more bioavailable
form called ubiquinol.
Ubiquinol is naturally produced in the body and is
a vitamin-like substance that is the active and more
absorbable form of coenzyme Q10. Kaneka now hold
the patent for the world’s first stable, bioidentical
ubiquinol – Kaneka Ubiquinol.
Ubiquinol is involved in the generation of 95 per cent
of the body’s energy because it plays a large part in
cellular energy conversion. This, in turn, supports the
body’s vital organs to perform optimally and has been
shown in clinical trials to support energy production
and recovery in athletes.
Kaneka have recently partnered with award-winning
sports nutrition brand Elivar to create a world first in the
form of a new range of sports performance products
that include the natural energy enhancer.
The new range has been developed with the principle
of the athlete, using their existing energy reserves in
combination with sports nutrition rather than relying
on high-sugar products that overwhelm our system
and lead to indigestion, insulin spikes and reduced fat
burning.
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➤PEP Kitchen launch Plant Protein bundle
as part of their vegan ready-meal range

PEP Kitchen, a brand of frozen, vegan ready meals, founded and run by London
chefs, are proud to introduce their new product bundle. Having launched earlier
this year, the team have worked with parents to create their perfect Plant Protein
bundle.
The Plant Protein bundle contains a selection of popular protein-packed vegan
dishes. All of these meals are perfectly portioned for one, and they cook from
frozen in under 10 minutes. They are perfect for a quick and easy lunch or supper,
and are packed full of nutritious plant-based ingredients.
These dishes were created by chef founders, Ben and Joe, who hope these new
options will encourage and allow people to try PEP’s unique take on frozen, vegan
ready meals. Inspired by street food from around the world, there is absolutely
nothing bland about food from the freezer here. All delivered by a carbon-neutral
delivery company, in eco-friendly packaging, so customers can simply enjoy
embracing convenience and the delicious meals on offer.
• www.pepkitchen.co.uk

➤SUSTAIN GO! – SUSTAINEDRELEASE ENERGY GEL

• SUSTAIN GO! is a unique blend of fast- and
slow-release carbs to deliver a sustained
release of energy. Each SUSTAIN GO! gel also
includes 40 mg of ubiquinol, the active form
of coenzyme Q10 that enables the energy
production process, which converts food into
energy in our cells. Vegan-friendly, dairy-free,
gluten-free and caffeine-free, SUSTAIN GO!
is also available in singles to allow you to trial
them or pick and mix across flavours.
• SUSTAIN PLUS gives you the energy you
need to perform through low-GI
carbs, avoiding the sugar spikes and
elevated insulin levels associated with
high-GI energy drinks. SUSTAIN PLUS
also delivers 30 mg of ubiquinol per
serving. Ubiquinol is the active from
of coenzyme Q10. It is gluten- and
dairy-free and available in red berry
flavour.
• www.elivar.com
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➤Cambridge Commodities expands

their ProEarth® plant-based protein
range
Cambridge Commodities has
recently launched two new
additions to their popular
ProEarth® range of plant-based
proteins: ProEarth® Fava Bean
88% Protein and ProEarth®
Chickpea 70% Protein.
The global nutritional
ingredients and products solutions provider has approved a wide
range of plant-based proteins from various plant-based sources.
Their ProEarth® plant-based proteins are clean-label, often allergenfree and easily digestible due to their fibre content.
The plant-based protein market has grown considerably in recent
years. The number of people choosing to follow or incorporate
more plant-based options into their diet is growing and, according
to Innova Market Insights, 57 per cent of global consumers are
actively seeking alternative protein sources. This phenomenon led
to a 92 per cent growth in plant-protein product sales in 2019, and
the global plant protein market is projected to grow at a CAGR of
eight per cent to reach an estimated value of $13.7 billion by 2021.
The new ProEarth® Fava Bean and Chickpea standalone blends
provide manufacturers with an array of options suited to their
own product lines and also offer this new wave of plant-based
consumers an increasing variety of ways to cultivate healthy levels
of protein without compromising their purchasing behaviour. As the
market value of plant proteins continues to see consistent growth in
the coming years, the specialists at Cambridge Commodities remain
confident in the ability of their ingredients to grow alongside it.

➤SKIRR, THE NEW SUSTAINABLE
SPORT SKINCARE BRAND
Skirr, a new sustainable sport skincare brand, takes its
name from an old Scottish word meaning “to glide” or
“move faster” – exactly what its products
aim to help you achieve.
Led by female entrepreneur Moira
Newiss, who is also a registered nutritional
therapist, the brand has a mission
to make highly effective eco-friendly
products for athletes who want to look after their skin and protect their
natural outdoor playground.
Skirr’s first product is an eco-friendly anti-chafing stick, the Sport Body
Balm, suitable for running, cycling and swimming. It uses 100 per cent
natural ingredients and is packaged in a recycled cardboard tube.
Moira believes she has created not only an eco-friendly product, but
one that is the most effective and has had great success with athletes who
have really struggled with chafing. One of these athletes is Kyle Gordon, a
full-time Scottish elite cyclist who is training for the 2022 Commonwealth
Games. He spends 15 to 25 hours a week in the saddle and has recently
become the brand’s first ambassador.
Moira is very conscious about making sure the brand sticks to its
sustainability values and every decision, from choice of ingredients and
packaging, to delivery using pedal power, has been thought through.
Based in Argyll, Scotland, the brand focuses on selling to adventure
and endurance athletes and takes inspiration from the wilderness of
mountains and coastline that is literally on their doorstep.
• www.skirrskin.co.uk

• www.cambridgecommodities.com

➤AN INVITATION TO JOIN A SPECIALISED
SPORTS NUTRITION MODULE (ONLINE)

The Centre for Integrative
Sports Nutrition invites
you to join their online
specialised sports nutrition
module (Module 3) as part of
their Certificate of Integrative
Sports Nutrition course.
Since this module is set up
like a five-day conference of
specialist topics, it is also offered as a standalone option for both
nutrition and exercise practitioners and students in the field. This
option is recognised for continual professional development (34
hours) by the British Association for Applied Nutrition & Nutritional
Therapy.
The module has 10 lectures, which are accessible on a private
online platform, including a social forum to interact with peers,
tutors and students on the course. There are also online meetings,
webinars, and Zoom tutorials with lecturers for students to interact
and ask questions.
Two start dates are available for this specialised module in
conjunction with the intakes of students on the full certificate
course: 3 November 2020 and 4 March 2021.
The cost is £750 with a 12-month payment plan available at a 10
per cent surcharge. Members of both the British Association for
Applied Nutrition & Nutritional Therapy and the British Association
for Sport & Exercise Sciences receive a 10 per cent discount.
Students enrolled in a related undergraduate programme or
postgraduate course receive a 30 per cent discount. For any
queries, please email info@sportsnutrition.com
• www.intsportsnutrition.com/cisn-course
32
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➤The Protein Ball Co. targets the sports

nutrition sector with exciting new rebrand

Renowned for its delicious, 100 per cent natural, no-added-sugar protein
balls, Sussex-based The Protein Ball Co. has unveiled its brand-new look,
along with a range of new flavours.
Drawing on its years of experience in the protein snack category, The
Protein Ball Co. has relaunched its brand, targeting the sports nutrition
category with new-look impactful packaging, a dynamic new logo and a
range of new nutritional benefits.
Refining its range to ten flavours, The Protein Ball Co. has created three
new categories: High Protein, Plant Protein and Breakfast-to-go.
The new High Protein range will include its ever-popular Peanut Butter,
Cacao and Orange, Coconut and Macadamia and Cherry Bakewell. Its
Plant Protein range will feature Lemon and Pistachio, Goji and Coconut,
Raspberry Brownie and Peanut Butter, whilst the new Breakfast-togo range will include two brand-new flavours: Coffee Oat Muffin and
Blueberry Oat Muffin, which are also suitable for vegans and boast highfibre to keep you fuelled until lunch.
Improvements have also been made to ingredients, making each bag
of protein balls healthier than ever and packed with vitamin B12, vitamin
C and vitamin D3, whilst also being gluten-free, wheat-free, GMO-free,
palm oil-free and high in fibre. And with a focus on sports nutrition, the
brand is also highlighting its worth as a snack for fitness and refuelling.
• www.theproteinballco.com
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[Strength and conditioning

How to produce better energy –
the importance of mitochondria
In our final strength and conditioning instalment of 2020, Charlene Hutsebaut, CSCS strength and
conditioning specialist and pilates instructor, focusses on nourishing our mitochondria.

L

ike any athlete, endurance types

allostatic load’ defines the deleterious structural

oxidative stress – and that means, as time

are always striving to improve

and functional changes that mitochondria

passes, less damage to the mitochondria (3).”

their performance. Mitochondrial

undergo in response to elevated glucose levels

Massage has also been shown to be a good

function is a big part of this

and stress-related pathophysiology (2).”

way to promote biogenesis of mitochondria,

equation, with several practices

as stated by Simon Melov PhD: “Our research

houses in our cells which make our ATP, our

What can you do to improve and
maintain your mitochondrial
function?

energy. The type, amount and timing of our food,

These next sections are vague with a purpose.

which are the energy-producing units in the cells

intelligent rest and recovery, and supplementing

Individuality is the key to you functioning

(4).” Which practices help you to destress?

our endurance sessions with resistance training,

optimally, so seek out those people who can

n Decrease your toxic load – Mitochondrial

plus dealing with stress and toxins, can all

help you most in these areas to enhance

membranes can be damaged when we have

contribute to healthier mitochondria, and

your mitochondrial function. I invite you to

a high toxic load from things such as heavy

therefore better energy and performance.

discover more spokes to the wheel of energy

metals, chemicals from plastics, and other

enhancement through your exercise and other

environmental toxins. Explore where you can

valuable choices.

pull these energy draining nasties out of your life

n Feed your mitochondria – Supporting and

to see improved energy production.

Endurance training is normally associated with

nurturing with food by knowing your individual

n Discover balance, release load – With

an increase in mitochondrial biogenesis and

calorific needs and food types specific to your

the right food, exercise, rest, recovery, de-

density. The great news is that we can positively

body, sport and life, is an important foundation.

stressing techniques, and reduction of your

impact our mitochondrial function through both

Go through the process of discovering this with

toxic load, you are aiming to create biogenesis

endurance and resistive type activities (and a few

the guidance of a trained nutrition professional.

of the mitochondria rather than an excessive

other practices). This is a great double whammy

This will give you your base to work from to

allostatic load. This means that you are making

to improve performance in our sporting events,

supply the correct macro- and micro-nutrients to

the choices to fine tune the challenges that

training and life.

help your mitochondrial pathways function their

mitochondria need to go through to improve,

best and supply you with the energy you need.

without stressing them so much that their

exercise training appears to be a means to

Antioxidants will be important here to mop up

function starts to suffer.

augment the respiratory capacity and intrinsic

free radicals, which naturally occur from the

function of skeletal muscle mitochondria (1).”

increased oxidative stress of exercise, meaning

before today, but they are certainly an essential

Simply put, respiratory capacity means that we

less mitochondrial damage.

part of your performance as an athlete. Consider

take in oxygen to convert the energy stored in

n Plan your training sessions intelligently

stoking and supporting these little powerhouses

macronutrients to make ATP. When this process

with a coach – We started this article discussing

in all you do as part of your foundational

is augmented, we are making these conversions

the benefits of adding resistance training to your

physiology to see and feel improved performance

more efficiently to make more ATP, which in

endurance sessions. You will want to figure out

turn can enhance our performance. If our

how much resistance training you can fit into

mitochondria are intrinsically functioning better,

any given training phase, to support the gains in

this will also contribute to better manufacturing

the mitochondrial function, without infringing on

of ATP.

your endurance training performance. Balance is

playing parts to enhance their

workings. Mitochondria are those little power

Enhancing energy production
with resistance training

Porter and colleagues state that: “Resistance

This all sounds fairly straight forward; add

key. Be very aware of slipping into overtraining,

weight training, enhance performance, right?

as more is not better when it comes to impacting

Yes, but there are other behaviours and choices

your mitochondrial function.

for an athlete that must be looked at as part of

n Rest, restore, recover – Rest, recovery and

their plan in order to nurture their mitochondrial

restoration are things I have mentioned time

function.

and again in our strength and conditioning

A finely tuned balancing act

column. For mitochondria, these components
are needed to clear by-products of the energy

When we stress our cells through exercise and

producing Krebs cycle, and to rebuild in order to

general life stress, our energy demands increase,

move onto the next exercise stressors (sessions).

so healthy mitochondria are vital. Athletes need

Start thinking of these practices as energy

to stress and test their bodies in order to adapt

enhancing. Good quality and length of sleep for

and improve. Things go amiss when they get

you can be included here as time for the body to

the balance wrong and they continually stress

clear waste products from the energy producing

their bodies without giving time for adaptation

pathways.

through recovery and rebuilding. The term

n Destress – Dr. Frank Lipman says: “Recent

“mitochondrial allostatic load” is a concept cited

research suggests that meditation and other

by Picard et al; “…the concept of ‘mitochondrial

relaxation-based techniques can reduce

34
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showed that massage dampened the expression
of inflammatory cytokines in the muscle cells
and promoted biogenesis of mitochondria,

Mitochondria may not have been on your radar

in the coming years. fsn
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