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Mitochondrial  disorders manifest in the short term with poor energy 
delivery mechanisms. These then result in a multiplicity of possible 
symptoms. But mitochondria are not the only players

• Poor energy delivery mechanisms involve the following four players 
which can be described using the car analogy

• fuel (diet)

• mitochondrial (engine) 

• thyroid (accelerator pedal) and 

• adrenals (gear box). 
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Poor energy delivery mechanisms therefore cause symptoms which are 
not just due to diet, to poor  mitochondrial function, to poor thyroid 
function or to poor adrenal function……but the WHOLE  THING!

Allowing the body to heal from any condition is like conducting an 
orchestra. Not only do we need to know who all the players are, but 
these players also need to be playing the right tune at the right time.

In the short term generalised poor energy delivery mechanisms cause 
the clinical picture of chronic fatigue syndrome.

Localised poor energy delivery mechanisms result in progressive 
“degenerative” organ disease (eg heart failure, dementia, poor 
immunity)

Long term poor energy delivery results in premature ageing and death 
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Poor energy delivery mechanisms are implicated in most diseases of Westerners 
from cancer and coronaries to diabetes and dementia

But in the short term the clinical picture is one of a chronic 
fatigue syndrome and this is the subject for today

A Future Without ME/CFS
London, 15th February 2020



There is a difference between chronic fatigue 
syndrome (CFS) and myalgic-encephalitis (ME)

CFS = poor energy delivery mechanisms, 

ME = CFS PLUS inflammation
(Inflammation occurs when the immune system is active as in chronic 
infection, allergy and/or autoimmunity) The “infectious hole” I address 
in “The Infection Game – Life is an arms race” published October 2018
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CFS/ME is one of the most poorly treated 
conditions in Western medicine
One’s chance of finding a good doctor are low! So my job is to show the 
path to recovery in two ways:

1. The Rules of the Game and

2. The Tools  of the Trade 

Most of the treatments can be done without medical input
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The “Rules of the Game” and the “Tools of the Trade” are to be found here
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From the CFS book: Chapter 2: The Roadmap to Recovery

• Fatigue is the symptom we experience when energy demand exceeds energy delivery

• "Annual income twenty pounds, annual expenditure nineteen [pounds] nineteen [shillings] and six 
[pence], result happiness. Annual income twenty pounds, annual expenditure twenty pounds 
ought and six, result misery” Mr Micawber, David Copperfield, Charles Dickins

• ……………………...and so it is with energy.
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• Fatigue is an essential symptom to maintain life! Without the symptom 
of fatigue we would all be dead in 11 days. No –one has survived that 
long without sleep.

• Fatigue is a powerful symptom - it prevents athletes winning gold 
medals!

• Fatigue is the clinical picture that arises when energy demand exceeds 
energy delivery. 
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Energy expenditure in the body:

• Two thirds of all energy spent goes on staying alive – the so called basic metabolic rate (BMR)

• This leaves one third of our energy to spend physically, mentally and on the essential evolutionary 
reason that we are alive - to reproduce!

• The two holes in the energy bucket are the emotional hole and the immunological hole. The latter 
is the major problem – many cases of CFS have an infectious trigger. Remember the 
immunological hole embraces not just chronic infection but also allergy and auto-immunity. This 
helps us with the naming of the disease since names should reflect the underlying causes:

•
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• Diagnosis of CFS/ME is all about identifying the reasons for this because 
that gives clear indications for management. We have to ask the two 
questions:

• Is the energy pot too small ie energy creation is slow?

• Are there wasteful holes?
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Symptoms of CFS arise when energy demand exceeds energy delivery – there are many! 
This list is not comprehensive but includes:

Physical fatigue, very poor stamina

Post exertional malaise (this is akin to over-training in athletes)

Mental fatigue with foggy brain - the brain weighs 2% of body weight but consumes 20% of total energy)

Low core temperature – there are 4 important players for energy delivery: diet, mitochondria, adrenal and 
thyroid. Their combined function is reflected by core temperature. 

Dizzy spells and feeling faint – in severe cases this manifests with orthostatic intolerance and POTs

Feeling stressed, low mood and anxiety - I think these are the symptoms the brain generates to reduce energy 
demands – they prevent us from doing things! 

Loss of muscle power – muscles can only function with a liberal supply of ATP!

Muscle pain – because of an early switch into anaerobic metabolism with production of lactic acid

Variable blurred vision – the ciliary body muscles required for focusing tire easily
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Symptoms of ME
(Remember ME is CFS + Inflammation)

• Inflammation is characterised by the cardinal symptoms of pain, 
swelling, heat (redness) and loss of function

• This occurs when the immune system is activated by infection, allergy 
or auto-immunity (“allergy to self”)

In ME we see all the poor energy delivery symptoms PLUS 
inflammation
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Mitochondria are the engine of our cars 

• The brain, muscles, heart, kidney and liver contain thousands of mitochondria, 
comprising up to 40% of the cell’s mass. According to Prof. Enzo Nisoli, a human 
adult possesses more than ten million billion mitochondria, making up a full 10% 
of the total body weight

• They need the correct fuel and oxygen to feed them.

• They  then convert this to a form of energy that the body can use, namely ATP.

• The biochemical steps involve glycolysis so that one molecule of glucose makes 2 
ATPs, in Kreb’s citric acid cycle a further 2 ATPs, followed by oxidative 
phosphorylation which makes 32 ATPs ie potentially 36 molecules in total. (In 
practice some are wasted as heat, but at least 30 molecules)

• Oxidative phoshorylation makes the most ATP from one glucose molecule. This 
happens in mitochondria.
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Mitochondrion
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ATP is the currency of energy.
With ATP the cells can do their job of 
work
If ATP production is slow, cells go slow. 
CFS sufferers have slow production and 
recycling of ATP.
If ATP production is slow CFSs have 
poor stamina.
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What happens when you stress the system?

• By which I mean ask for energy out of mitochondria faster than the 
mitochondria can supply it.

• ATP (triphosphate) is all converted to  ADP (diphosphate) which 
builds up and gets shunted into AMP (monophosphate).

• AMP cannot be recycled and is lost to the system. Suddenly energy 
supply dramatically shuts down and the sufferer is pole-axed!

• This creates the first major symptom in CFS namely very poor 
stamina.
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And results in delayed fatigue…

• The body has to make brand new ATP. This is does from a 5 carbon 
sugar D-ribose. This is biochemically difficult and takes some days. 
This results in delayed fatigue.

• In the interim the body can cheat. It can make tiny amounts of ATP 
outside mitochondria anaerobically (from glycolysis), but this 
creates lactic acid which causes pain.
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This gives us the basis of a test for CFS

• Thanks to Dr John McLaren Howard we can measure 
many of these parameters in his mitochondrial 
function test.

• This has been the most useful biochemical tool 
clinically!
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Mitochondrion    NAD

L-Carnitine

CoQ10
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Interpretation of mitochondrial function test

• Top third – tells us how much ATP is in the cells and 
how well it can give up its energy to form ADP. This 
is magnesium dependent.

• Middle third – tells us how efficiently mitochondria 
can make ATP i.e. oxidative phosphorylation.

• Bottom third – tells us how well mitochondria can 
move ATP out of mitochondria into the cell and ADP 
back from the cell to the mitochondria again.
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This gives us a mitochondrial function score

• Any one of these processes going slow, or a combination will result in 
poor energy supply to the cell.

• If these processes are scored and multiplied up we have a measure of 
how well those mitochondria can recycle ATP.

• This score accords well with the level of disability in patients who 
have already sorted out their diet, sleep and pacing.
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A study of 71 patients

• All had received the basic work up with respect to diet, supplements, sleep, pacing, thyroid and 
adrenal function

• The patient and I (Dr Myhill) agreed an ability score between us.

• Bloods were sent to Acumen who undertook the test “blind” ie JMH did not know the ability 
score

• The ATP profiles were scored by a third party giving a mitochondrial function score

• The mitochondrial function score was graphed against the ability score (graphed as energy score)

• The study was written up by Dr Norman Booth

• Published in the International Journal of Clinical and Experimental Medicine Jan 2009.
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Int J Clin Exp Med (2009) 2, 1-16 

www.ijcem.com/IJCEM812001 

Original Article 

Chronic fatigue syndrome and mitochondrial dysfunction 

Sarah Myhill1, Norman E. Booth2, John McLaren-Howard3 

1Sarah Myhill Limited, Llangunllo, Knighton, Powys, Wales LD7 1SL, UK; 2Department of Physics and Mansfield College, 

University of Oxford, Oxford OX1 3RH, UK; 3Acumen, PO Box 129, Tiverton, Devon EX16 0AJ, UK 

Received December 2, 2008; accepted January 12, 2009; available online January 15, 2009 

Abstract: This study aims to improve the health of patients suffering from chronic fatigue syndrome (CFS) by interventions 

based on the biochemistry of the illness, specifically the function of mitochondria in producing ATP (adenosine triphosphate), 

the energy currency for all body functions, and recycling ADP (adenosine diphosphate) to replenish the ATP supply as 

needed. Patients attending a private medical practice specializing in CFS were diagnosed using the Centers for Disease 

Control criteria. In consultation with each patient, an integer on the Bell Ability Scale was assigned, and a blood sample was 

taken for the “ATP profile” test, designed for CFS and other fatigue conditions. Each test produced 5 numerical factors which

describe the availability of ATP in neutrophils, the fraction complexed with magnesium, the efficiency of oxidative 

phosphorylation, and the transfer efficiencies of ADP into the mitochondria and ATP into the cytosol where the energy is 

used. With the consent of each of 71 patients and 53 normal, healthy controls the 5 factors have been collated and compared 

with the Bell Ability Scale. The individual numerical factors show that patients have different combinations of biochemical 

lesions. When the factors are combined, a remarkable correlation is observed between the degree of mitochondrial 

dysfunction and the severity of illness (P<0.001). Only 1 of the 71 patients overlaps the normal region. The “ATP profile” test 

is a powerful diagnostic tool and can differentiate patients who have fatigue and other symptoms as a result of energy 

wastage by stress and psychological factors from those who have insufficient energy due to cellular respiration dysfunction. 

The individual factors indicate which remedial actions, in the form of dietary supplements, drugs and detoxification, are most 

likely to be of benefit, and what further tests should be carried out. 

Key Words: Chronic fatigue syndrome; myalgic encephalomyelitis; mitochondria; neutrophils, oxidative phosphorylation. 
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An objective measure
of fatigue

• The mitochondrial function test therefore gives us an 
objective measure of how fatigued the patient is, (all 
other factors being equal).

• This is very useful for assessing the degree of 
disability and monitoring recovery.
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The test also tells us what and where the 
biochemical lesion is…

• Magnesium deficiency

• ATP deficiency (correct with D-ribose)

• NAD (niacinamide deficiency)

• Co-Q10 deficiency

• Need for acetyl L carnitine

• Need for B12 
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….and if there is evidence of blocking.

• Of oxidative phosphoryation

• Of translocator proteins (necessary to 
transport ATP out of mitochondria and 
recycle ADP back into mitochondria)
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We continued to collect data and were soon able to look at patients who requested follow up repeat testing. This became the 
subject of a third paper to address the question as to whether the prescribed regimes were clinically effective. This was 
published in January 2013.

Int J Clin Exp Med 2013;6(1):1-15

www.ijcem.com /ISSN:1940-5901/IJCEM1207003

Original Article

Targeting mitochondrial dysfunction in the treatment of Myalgic Encephalomyelitis/Chronic Fatigue Syndrome (ME/CFS) – a clinical audit

Sarah Myhill1, Norman E Booth2, John McLaren-Howard3 1Sarah Myhill Ltd, Llangunllo, Powys UK; 2Department of Physics and Mansfield 
College, University of Oxford, Oxford UK; 3Acumen, Tiverton, Devon UK

Received July 10, 2012; Accepted October 11, 2012; Epub November 20, 2012; Published January 1, 2013
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The problem now is that Acumen is so overwhelmed by demand that many patients cannot access 
the test. 

• However we have the clinical experience to know what works ie:

• Provide mitos with the raw materials to work

• Reduce the toxic stress that is inhibiting mitos

The practical details of how to achieve the above we will discuss in the 
next Masterclass
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The correct fuel for mitochondria is ketones
http://www.drmyhill.co.uk/wiki/Ketogenic_diet_-_a_connection_between_mitochondria_and_diet

• Our body organs and tissues work much better when they use ketones as a 
source of fuel, including the brain, heart and the core of our kidneys. If you 
ever had a chance to see a heart working in real time, you might have 
noticed the thick fatty tissue that surrounds it. In fact, heart surgeons get 
to see this every day. A happy beating heart is one that is surrounded by 
layers of healthy fat. Both the heart and the brain run at least 25% more 
efficiently on ketones than on blood sugar.

• Mitochondria are specifically designed to use fat for energy. When our 
mitochondria use fat as an energetic source, its toxic load is decreased, the 
expression of energy producing genes are increased, its energetic output is 
increased, and the load of inflammatory energetic-end-products is 
decreased.

In short, “let fat be thy medicine and medicine be thy fat!”
Dr Gabriella Segura Consultant Cardiologist
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The next slide is from: A Paoli, A Rubini, J S Volek and K A Grimaldi. 

Beyond weight loss: a review of the therapeutic uses of 

very-low-carbohydrate (ketogenic) diets. 

European Journal of Clinical Nutrition (2013) 67, 789–796

…………and illustrates the point that a ketogenic diet (and therefore 
good mitochondrial function) is implicated in many other pathologies  
vis..
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The Paleo –Ketogenic diet

• Such an important topic!

• We will discuss this in detail at out next Masterclass
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Chapter FIVE – energy delivery mechanisms  -
thyroid and adrenal function
• The thyroid and adrenal glands that allow us to closely match energy 

delivery to energy demands. To do otherwise is disaster:

• If you cannot immediately gear up energy production to deal with, for 
example, a predator then the prey is caught and dies

• If you spend energy wastefully then one my not survive winter or a 
famine 
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Thyroid and adrenal hormones are also essential for the 
circadian rhythm

Light switches off melatonin production

Dark triggers melatonin production. 

As melatonin rises this stimulates the production of TSH which spikes at midnight

The thyroid gland increases output of T4 which spikes at 4am

T4 is converted to T3 which spikes at 5am

T3 kicks the adrenals into life so adrenal hormones, including cortisol and DHEA, 
spike at 6-7am and this wakes you up.
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Hypothyroidism (underactive thyroid) - -the accelerator pedal of our engines

• Hypothyroidism is one of the worst diagnosed and worst treated conditions in the 
UK. Dr Kenneth Blanchard, consultant endocrinologist, reckons that 20% of all 
Western women are hypothyroid. This concurs with my clinical experience that 
hypothyroidism is hugely under diagnosed. This is a major source of misery with 
disease and premature death. How has this situation been allowed to happen? 
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The main reason is that doctors are only interested in blood tests and 
ignore the patient’s symptoms

• This is very poor medical practice. 

• Any patient with a CFS may be hypothyroid- indeed I suspect the majority are! 
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Problems with blood tests for hypothyroidism: The upper reference range 
for thyroid stimulating hormone (TSH) is set too high

The reference range for TSH in this country varies enormously from one 
laboratory to another. This means in some locations in the UK a thyroid 
prescription would not be given until the TSH rose above 5.0mlU/l.  As a 
result of research, the reference range for TSH in America has now been 
reduced so that anybody with a TSH above 3.0mlU/l is now prescribed 
thyroid hormones. 

What is completely illogical is that in UK the target TSH level for patients on 
thyroid replacement therapy is often stated as being less than 2mlU/l or 
even less than 1.5mlU/l. 
There is a further inconsistency in BTA (British Thyroid Association) 
guidelines. The level of thyroid hormones in pregnancy is critical for foetal 
development. For pregnancy the target for TSH is a level below 2.5mlU/L. 
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Dr Kenneth Blanchard states

• that reliance on a TSH to diagnose hypothyroidism he considers to be 
the biggest single medical error of modern times.

• It has resulted in millions of people missing out on this safe, life 
transforming, disease preventing treatment. 
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Problems with blood tests: The reference ranges for thyroid hormones 
are falling

• Reference ranges are based on the average levels in the general 
population. The problem is the general population is no longer normal -
micronutrient deficiencies are pandemic (especially iodine), we are all 
poisoned by pollution (especially fluorides, bromides, mercury and 
radioactivity from radiological investigations such as mammography. Yes, 
sigh, thanks to the GMC I am also an expert in this). All our thyroid glands 
are slightly under-functioning. As a result the reference ranges for normal 
levels are falling. The private lab that I use has a normal range of free T4 of 
12-22pmols per litre. Some NHS labs have a reference range of 7-14 pmols
per litre! Furthermore in the first edition of his British Medical Association 
book “Understanding Thyroid Disorders” consultant endocrinologist Dr 
Antony Toft states that some people do not feel well until their free T4 is 
running at 30pmol/l.    
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Problems with blood tests: population reference range versus individual reference 
range - they are not the same 

• The population reference range for levels of thyroid hormone in the 
blood is not the same as the individual normal range. We differ as 
individuals in our biochemistry as we differ in our looks, intelligence 
and morphology. This biochemical variation should be taken into 
account when it comes to prescribing thyroid hormones. 
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The Adrenal Gland – the gear box of our engines 

• General symptoms of poor adrenal function again are all the 
symptoms of poor energy delivery mechanisms: physical fatigue, 
foggy brain, low core temperature.

• Specific symptoms: inability to match energy delivery to  energy 
demands…..manifests with fluctuating core temperature. This is a 
very useful clinical tool – it is cheap and the patient can do it 
themselves. See our next Masterclass for details

A Future Without ME/CFS
London, 15th February 2020



All these hormones are made from cholesterol. It may be significant that the first biochemical step 
from cholesterol to pregnenolone takes place in mitochondria—the very department which is 
malfunctioning in many CFSs!

Cholesterol

¯

pregnenolone ® progesterone ® cortisol

¯ ¯

DHEA ® androstenedione ® testosterone

¯ ¯

Oestrone ® Oestrodiol
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Chapter 8 – Holes in the energy bucket

Fatigue occurs when energy demand exceeds energy delivery

Two thirds of all energy spent goes on staying alive – this is the basic 
metabolic rate (BMR). This always strikes me as being a lot of energy! 
Having insufficient energy for BMR presents a particular problem for 
severe cases of CFS because these sufferers do not even have the 
energy for basal metabolism. Hence, these sufferers can suffer mild 
multiple organ failure, simply due to a lack of energy. Essential organs 
such as the kidneys are relatively protected
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Two significant holes in the energy bucket : The emotional hole 
and the immunological hole

• There's a hole in the bucket, dear Liza, dear Liza,
There's a hole in the bucket, dear Liza, a hole.

Then mend it, dear Henry, dear Henry, dear Henry,
Oh mend it, dear Henry, dear Henry, mend it.”

• The earliest known archetype of this song appears to be in the German collection of songs Bergliederbüchlein (c 1700)

• Emotional 

• Immunological – inflammation: allergy, fermenting gut, infection 
healing and repair auto-immunity
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REMEMBER

• Chronic fatigue syndrome = poor energy delivery mechanisms.

• Myalgic encephalitis = CFS + inflammation (healing and repair, 
infection, allergy, autoimmunity).
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The immunological hole

• The immune system is greatly demanding of energy and therefore has 
huge potential to punch an immunological hole in our energy bucket 
– we all know this – give a healthy person a dose of ‘flu and they will 
be bed bound. A 175-pound man (12 and a half stone) would require 
more than 250 calories daily to maintain a fever of approximately 39°
Centigrade. To put that expenditure in context, the same man 
requires 373 calories daily for his brain and 168 calories daily for his 
heart. Ref (Elia M. Organ and tissue contribution to metabolic rate. 
In: Kinney JM, Tucker HN, editors. Energy metabolism: Tissue 
determinants and cellular corollaries. New York: Raven Press; 1992. 
pp. 61–79. -
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2475648/#R4 ). 
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We have normal inflammation

• Healing and repair – bruises, fractures, tissue tears, and lacerations all 
need to be healed by the immune system. When CFSs (and indeed 
athletes) overdo things there is minor tissue damage which has to be 
repaired.

• Dealing with “friendly” microbes in the gut and keeping them in the 
right department - -ie in the gut!

• Infection – dealing with unfriendly microbes that breach our 
frontlines of defence (skin, eyes, airways, perineums).
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Abnormal Inflammation

• Allergy – this is an abnormal, irrelevant and energy sapping immune 
activity against non-life threatening exposures such as pollen, animal 
danders, foods and gut microbes. Allergy causes serious symptoms –
indeed anaphylaxis kills people!

• Auto-immunity - this is an abnormal, irrelevant, destructive and energy 
sapping immune activity against the body’s own tissues - this is an 
immunological disaster! It amounts to civil war. We now know much 
autoimmunity is driven by pollutants, vaccination and infection, especially 
viruses.

• Chronic infection - we now know many cases of fatigue are driven by low-
grade infection which may be viral (typically Epstein Barr virus), bacterial 
(such as Lyme disease) and fungal.
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The immune system is our standing army - keep it 
standing and not fighting!

• The immune system has a difficult job to do. It has to recognise those 
things which are good for us (such as food) from things that are bad for us 
(unfriendly microbes). Sometimes it has to swing into action to fight 
infection – this involves inflammation (pain, heat, swelling, redness and 
loss of function). Although short term inflammation is vital to prevent 
death from infection, it is a dangerous tool – there is great potential for 
damage to self through “friendly fire”. But worse, we may sensitise the 
immune system to things that are not dangerous to us - things like grass 
and tree pollen, animal danders, house dust, foods, gut microbes, our own 
tissues (auto-immunity), chemicals and even electromagnetic radiation. 
Once switched on the immune system continues to fight (inflammation) 
and this may cause any symptom in any part of the body. 
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The Normal State of Affairs
Let us start from the very beginning - how are our immune cells programmed to learn 
what is right and what is wrong?

• Our bodies are teeming with bacteria yeast and viruses – 5-8% of the 
human genome is comprised of retroviruses, bacteria out-number 
human cells by 10:1.

• The immune system cannot “kill” all these microbes - it would end up 
killing the host ie you and me. It has to do deals with them – “you 
leave me alone and I will leave you alone”. I suspect many CFSs have 
inappropriate on-going reactions against gut flora and viruses when 
their immune systems should really be doing deals with these 
microbes……eg chicken pox virus

• The immune system should be “trained” by normal friendly microbes 
in the gut.
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Western diets and lifestyles interfere with normal immune 
programming and tolerance because they tend to switch on 
inflammation

Things that are directly immunogenic – ie a tiny dose of which can 
switch on the immune system

• Viruses – population, travel, Global warming

• Vaccination

• Toxic metals

• Silicone

• Out door air pollution

• Social and prescription drugs
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Things that are immunotoxic – ie the immune system learns to recognise things 
which are poisonous to the body, as being “bad” – this results in allergies PLUS 
multiple chemical sensitivity – ie allergy to chemicals

• Upper fermenting gut eg Yersinia pestis in mice

• Pesticides and VOCs

• Cosmetics eg Al, Ni, phthalates in tattoos

• Social and prescription drugs
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Having established the causes of inflammation, this allows us 
to treat it. There is a two pronged approach –

• Firstly we must put in place the general interventions 
that apply to all cases of inflammation - not only to try 
to re-programme the immune system but also to 
prevent new inflammations developing 

• Secondly we can use specific interventions to target 
specific problems
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The General Approach to treating any condition associated with inflammation
Remember - -it really does not matter if this is chronic allergy, autoimmunity of 
infection – the same applies 

• Paleo-ketogenic diet

• Basic package of nutritional supplements

• Good quality sleep

• Pacing and the right sort of exercise

• Sunshine and light

• Reduce the chemical burden

• Sufficient physical and mental security to satisfy our universal need to love and care, and be loved 
and cared for. Love, happiness and security. Upset, angry, stressed people are inflamed people

• Avoid infections and treat aggressively -- freedom from infection – good choices about 
sexual partners and travel. I always think that going to university is particularly 
dangerous. There is a toxic cocktail of stressful work, disturbed sleep, crap diets, sexually 
transmitted diseases, the Pill, vaccinations and foreign travel! 
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….and some bolt on extras

• Probiotics (such as lactobacillus rhamnosus,  lactobacillus plantarum) – these have proven anti-
inflammatory effects in the gut

• Vitamin D – Westerners are all deficient because we do not get enough sunshine. We need at 
least 5,000iu daily.

• Vitamin C – all humans are deficient because along with guinea pigs and fruit bats, unlike other 
mammals, we cannot make our own vitamin C. We need at least 4 grams daily………..

• Vitamin B12 by mouth or injection

• Low dose naltrexone (LDN) - naltrexone is an opiate blocker used in high doses, such as 50mg, to 
block the effect of opiates. However, LDN can be used in tiny doses such as 1-4mgs at night. The 
idea is to slightly block the action of the body’s own endogenous opiates (endorphines) which 
results in an increase in endogenous production. Endorphines are naturally anti-inflammatory. 
This property gives LDN wide clinical application for the treatment of any condition associated 
with inflammation. See http://www.lowdosenaltrexone.org/ for detailed information.

• Alkalinisation – the use of bicarbonates and carbonates has been long recognised as a way to 
switch off allergy reactions, especially to foods. 
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Chapter 10 - the immunological hole in the energy 
bucket – Inflammation: allergy and autoimmunity

• Allergy is common – at least 30% of the population are allergic. Suspect if 
the onset of fatigue pre-dated by : asthma, sinusitis, rhinitis, eczema or 
urticaria, irritable bowel syndrome with wind, gas, bloating, abdominal 
pain, alternating constipation and diarrhoea, migraine or headaches, joint 
(arthritis) and muscle pain, mood swings, depression, anxiety, PMT, almost 
any unexplained, recurring, episodic symptom

• Childhood illnesses

• Symptoms changing with time

• Positive family history

• Tendency to go for a particular food

• Fermenting gut symptoms
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Tests for food allergy – I never do

• Good detective work!

• PK diet

• Avoid

• General approach to treating inflammation – correct the adrenal 
dysfunction – the adrenal gland regulates the amount of 
inflammation in the body

• Drugs sometimes helpful eg anti-histamines, nalcrom

• Desensitising techniques eg food drops, EPD
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Multiple chemical sensitivity

Professor Claudia Miller in her book "MCS - low levels high stakes" 
describes the important phenomenon of chemical sensitivity. Many 
sufferers have their chemical sensitivity triggered by overwhelming 
exposure to some sort of toxic chemical such as organophosphates or 
other pesticides, silicone, carbon monoxide or prescription drug. This 
phenomenon is called "toxicant induced loss of tolerance" (TILT). Once 
sensitised to one chemical, patients often go on to sensitise to other 
unrelated chemicals and this is called the spreading phenomenon

The treatment again is to reduce exposures from the outside world 
(avoidance)

And from the inside world (detoxing)
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Electrical sensitivity

• Associated with chemical sensitivity
• Possibly worsened by a heavy metal burden
• Thanks to Professor Martin Pall we have a biochemical explanation for 

ES. 
• EMF disrupts voltage-gated calcium channels across cell membranes. So in 

a susceptible individual ES will allow calcium to leak into cells - calcium is 
toxic inside cells - the normal concentration gradient of calcium outside to 
inside is a 14,000 fold difference! Since all cells have voltage gated calcium 
channels ES can present with any symptom. Ref ”Electromagnetic fields 
act via activation of voltage-gated calcium channels to produce beneficial 
or adverse effects” -
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3780531/

•
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Autoimmunity – “allergy to self”

• Risk factors for include:

• Vitamin D deficiency

• DAIRY and GLUTEN

• Vaccination

• Viral infection

Unlike allergy to antigens we do not have any specific tools to switch 
off autoimmunity. However many autoimmune conditions are driven 
by microbes 
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What we know is that microbes drive many disease processes!

• Viruses and vaccination switch on allergy and auto-immunity

• So do many bacteria….and possibly yeast

• 90% of microbes get into the body through the mouth  - either by swallowing or 
inhalation – those inhaled get stuck to mucous in the respiratory tract, coughed 
up and swallowed. Ergo they all end up in the gut! This is where the immune 
system does 90% of its work.

• ME is so often infection triggered and infection driven.
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Chapter 11 and 12 - the immunological hole in the energy 
bucket – Inflammation: chronic infections: invading microbes

Life is an arms race. You and I are a free lunch for microbes which try 
every possible ploy to make themselves comfortably at home within 
our delicious bodies. Much more of this in “Sustainable medicine”. 
Prevention is better than cure. But most of us ignore the “prevention” 
side of things until we become ill, or maybe until we see someone we 
love become ill. 

And so, like the old Irish joke, when asked the way to Dublin the 
traveller was told:

……………………..
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The herpes viruses are the real nasties

• Dr Martin Lerner reckons EBV is causally involved in over 80% of CFSs

• All these viruses infect the brain, peripheral nervous system and immune system, 
all areas affected by CFS

• CFS is often triggered by these infections, especially glandular fever (also known 
as EBV infection, mononucleosis, infectious mononucleosis).

• Neurological symptoms are common in CFS and are known to be associated with 
herpes viruses - these include pain (what I think of as allergic nerves), numbness, 
tingling and weakness. Indeed many of the symptoms of multiple sclerosis are 
very similar to CFS. 

• Immunological disorders like allergy and autoimmunity are common in CFSs

• Vitamin B12 by injection is so often very helpful. Dr Patrick Kingsley, who treated 
over 5000 patients with multiple sclerosis (MS), used B12 injections routinely and 
to good effect - he too reckoned herpes viruses were causal in MS.
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Herpes virus Infection with Auto-immunity Cancer Other

HHV 1 
Herpes simplex

Mouth ulcers
Whitlow
Encephalitis
Contact with an infected area of the 
skin during reactivations of the 
virus
(as a result, this was a common 
affliction of dental surgeons prior to 
the routine use of gloves)

Myasthenia gravis Oral cancer
HHV1 has been detected in benign and 
malignant thyroid tumours and 
melanoma.

Alzheimer’s disease, 
Mollaret's meningitis
Herpes simplex encephalitis

HHV 2 Genital herpes
Meningitis

Cervical cancer
Cancer of the penis, anus, vagina vulva.

HHV 3 Chicken pox, 
Shingles

Leukaemia, lymphoma, skin cancer, 
benign and malignant breast tumours

Encephalitis,pneumonia
postherpetic neuralgia, Mollaret's meningitis, 
Ramsay Hunt syndrome

HHV 4  (EBV) Glandular fever
Gets into immune cells

At least 33 different 
conditions: lupus, 
rheumatoid arthritis, MS 
and Sjögren's syndrome

Burkitt’s lymphoma
Nasopharyngeal cancer
Gastric cancer
B lymphoproliferative disorder
Hodgkin's lymphoma Stomach cancer

X linked lymphoproliferative syndrome

HHV 5 (cytomegalovirus) Glandular fever like illness
Infects every organ of the body 
including brain eye immune system
Hepatitis
Pneumonia

Guillain–Barré syndrome, 
Type 1 diabetes

Mucoepidermoid carcinoma
Prostate cancer
Glioblastoma (90% association), skin 
cancer

MeningoencephalitisPericarditis.
Myocarditis.
Thrombocytopenia Haemolytic anaemia.
Gastrointestinal ulceration

HHV 6 herpes virus Acute febrile illness with rash 
(roseola)
Encephalitis

Multiple Sclerosis 
Hashimoto's thyroiditis

HHV-6 has been detected 
in lymphomas, leukemias, cervical 
cancers, and brain tumours. Basal cell 
carcinoma. Glioma 

Optic neuritis
Temporal lobe epilepsy
Liver failure

HHV 7 herpes virus – HHV7 has 
been shown to re-activate HHV6 
infection.

Similar to above Grave’s Disease Implicated in some of the same cancers 
as HHV6

Drug-induced hypersensitivity syndrome
Encephalopathy

HHV 8 (KSHV) Kaposi’s sarcoma
Lymphoma Multicentric castleman
disease (MCD), Primary effusion 
lymphoma (PEL)
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It is beyond the scope of these two Masterclasses 
to cover all the infectious causes of ME……..

• ………but you can read much more in our new book

“The Infection Game – Life is an Arms Race” by  Sarah Myhill and Craig 
Robinson
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………now I have given you the “Rules of the 
Game”

……..join us for the next Masterclass where we 
discuss the “Tools of the Trade” ie the practical 
hands on reality of how you do it!
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A Future Without ME/CFS London Seminar
True causes and effective treatment strategies.

Mitochondria

Dr Sarah Myhill MB BS
Upper Weston  Llangunllo Knighton Powys  LD7 1SL

www.doctormyhill.co.uk

Identification and assessment of mitochondrial dysfunction: 

“The Tools of the Trade”

15th Feb 2020. Holiday Inn Regents Park London
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Mitochondrial Disorders Masterclass Dec 2008

Dr Sarah Myhill MB BS
Upper Weston  Llangunllo Knighton Powys  LD7 1SL

www.doctormyhill.co.uk

PART TWO Treatment with respect to:

Mitochondrial dysfunction

Diet (fuel in the tank)

Control mechanism (thyroid and adrenals)
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How to Treat the Mitochondrial dysfunction
The problem now is that Acumen is so overwhelmed by demand that many patients cannot access 
the test. 

• However we have the clinical experience to know what works ie:

• Provide mitos with the raw materials to work vis: the correct fuel in 
the tank (ketones) and the nutritional supplements for the enzyme 
systems 

• Reduce the toxic stress that is inhibiting mitos

• Optimise the control mechanisms ie how fast mitochondria go 
(thyroid accelerator pedal  and adrenal gear box)
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The raw materials that mitos need daily for the enzyme 
systems to work…….

Even if you cannot access the tests, experience shows that the below are the common essentials

• Co Q 10 100mgs as ubiquinol

• Acetyl L carnitine 500mgs

• Niacinamide 1500mgs slow release

• Magnesium 300mgs (absorption greatly enhance by vit D). Possibly Mg injections

• Vit B12 1-5mgs (possibly injections)

• D ribose 5-15grams daily – but has to be part of the PK diet carb count

Some of these tests can be accessed at other labs for example:
Biolab for co Q 10, NAD activation for niacinamide, red cell magnesium

Vit B12 – I rarely test for this because a normal test does not mean that patient will not benefit from high dose B12
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What commonly inhibits mitos? Acumen offer translocator protein 
studies to look at what they are inhibited by. In order of likelihood what I 
suspect is a problem and what Acumen actually see are…….…

Problem Remedy

Lactic acid Must pace activity more carefully

Products of the fermenting gut PK diet

Diamino compounds eg dyes from hair, foods, drugs Avoid

Parabens (widely used disinfectant eg in toothpaste)
Polybrominated biphenyls - fire retardants in soft 
furnishings
Pesticides
Nickel (jewellery) mercy (dental amalgam) and 
othertoxic meta

Avoid
Get rid with heating regimes (eg sauna, hot bath, 
sunbathin followed by washing off in shower)

Malondialdehdye – a result of poor anti-oxidant status Improve anti-oxidant status
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Broadly speaking there are three groups of toxin that need two separate 
tests and three different detox/treatment mechanisms

• Pesticides and volatile organic compounds (measure with urine test 
and detox with heating regimes)

• Toxic metals (measure with urine test with DMSA and detox with 
several nutritional interventions. Toxic metals are not excreted with 
heating regimes)

• Bacterial endotoxin and fungal mycotoxins 
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We can test for VOCs and pesticides – see chapter 20 detoxing

• The Great Plains Laboratory has recently launched a new test namely Toxic 
Organic Chemical Exposure. This measures a range of VOCs and pesticides.

• It is a bit pricey………..so if you have good clinical reason to suspect toxicity then 
do not waste the patient’s precious resources on expensive tests but just go 
ahead with the heating  regimes (next slide)

• Indeed because we live in such a toxic world you could argue that we should all 
be doing these at least once a week to stay ahead fo the game! For people who 
are fit, exercise to get hot followed by a shower should be as effective (for the 
same reasons).
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…..and we can get rid of VOCs and pesticides using heating regimes such as traditional saunaing, hot 
baths (ideally with Epsom salts). Sunbathing. FIR sauna for heat intolerant patients.

Do these heating regimes work?

I have now collected figures from over 30 patients who have 
undergone heating regimes to get rid of VOCs and pesticides. These 
have been assessed by specialised Acumen tests before and after. The 
tests have been chosen for particular situations but include fat 
biopsies, translocator protein studies and DNA adducts. The tests prove 
to my satisfaction that heating regimes are effective. 
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Toxic metals test 
(to look for Hg, Pb, As, Al etc)
Toxic elements in urine with DMSA chelating agent (captomer)

Test procedure:

Empty bladder

Take DMSA (captomer) at a rate of 15mgs per kg bodyweight (so a 60kgs patient would take 900mgs of DMSA 
ie 9 x 100mg capsules)

Collect urine for 6 hours – measure total volume

Send a  sample of the urine to the lab (eg Biolab, Genova, Doctors Data)
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Treatment of toxic metals

Identify the source and avoid (eg dental amalgam)

Reduce absorption (fermenting gut produces hydrogen sulphide which enhances absorption)

Get rid with:

• Take high dose trace minerals such as zinc 30mgs or selenium 500mcgsms to displace minerals from binding sites within 
the body, then combine this with glutathione 250-500mgs or methionine 250-500mgs which grab the toxic mineral and 
allow it to be excreted. 

• High dose vitamin C – to bowel tolerance

• High dose iodine eg Lugol’s 12% 4 drops daily

• Chelating agent DMSA weekly at 15gs per kg of body weight (no friendly minerals to be taken on this day)

• Clays such as zeolite, bentonite or kaolin (say 10grams as a single oral dose) 

• High dose fats and oils. I suggest high fat diets using the cleanest organic oils you can get hold of. Organic hemp oil is ideal
since it has the perfect proportion of omega 6:3 oils namely 4:1. 

Retest to make sure of progress
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Case history: 64 year old female with atrial fibrillation. Note the high lead.  Suspect this was from lead water 
pipes in house occupied as a child.
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……and after 16 weeks of weekly oral DMSA (captomer)  15mg/kg. The toxic metals 
come out exponentially.
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The correct fuel for mitochondria is ketones
http://www.drmyhill.co.uk/wiki/Ketogenic_diet_-_a_connection_between_mitochondria_and_diet

• Our body organs and tissues work much better when they use ketones as a 
source of fuel, including the brain, heart and the core of our kidneys. If you 
ever had a chance to see a heart working in real time, you might have 
noticed the thick fatty tissue that surrounds it. In fact, heart surgeons get 
to see this every day. A happy beating heart is one that is surrounded by 
layers of healthy fat. Both the heart and the brain run at least 25% more 
efficiently on ketones than on blood sugar.

• Mitochondria are specifically designed to use fat for energy. When our 
mitochondria use fat as an energetic source, its toxic load is decreased, the 
expression of energy producing genes are increased, its energetic output is 
increased, and the load of inflammatory energetic-end-products is 
decreased.

In short, “let fat be thy medicine and medicine be thy fat!”
Dr Gabriella Segura Consultant Cardiologist
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Diet – so often this is the elephant in the 
room!
We are currently seeing epidemics of diabetes. Indeed, it is predicted that 
by the year 2030, 50% of the Western population will be diabetic. My 
estimate is that over 90% of the current Western population, young and old, 
suffer from prodromal diabetes namely metabolic syndrome. This epidemic 
is a direct result of our Modern Western diets and lifestyles, diets and 
lifestyles not experienced or practised by our 11th and 12th Century forbears.  
To understand how to prevent, to diagnose and how to treat diabetes we 
must first understand the mechanisms that are driving this epidemic.  
Attention to these “driving mechanisms”, applied at any stage of either 
metabolic syndrome or diabetes, will result in prevention, remission and 
cure. With that, additionally, comes protection against cancer, heart disease 
and dementia
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Metabolic syndrome is a risk factor for CFS

The starting point to treat ALL Western diseases is the Paleo Ketogenic 
Diet

Diabetes is the end result of years of metabolic havoc as the body 
progressively loses control of levels of sugar in the blood. The early 
phase of this metabolic havoc is called metabolic syndrome.  
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Metabolic syndrome - also known as syndrome X, cardiometabolic syndrome, insulin resistance 
syndrome, Reaven’s syndrome and CHAOS (“Coronary artery disease, Hypertension, Atherosclerosis, 
Obesity, and Stroke”).

These are dreadful names designed to confuse patients and make doctors 
seem clever – doctors love to use difficult, often foreign, words to describe 
disease and pathology but in doing so obfuscate the underlying causes. The 
real joke is that most doctors do not know what metabolic syndrome is!  

Maimonides, (12th – 13th Century AD), writing in Medical Aphorisms states:

“There is one [disease] which is widespread, …… I refer to this: that….. person 
thinks his mind … more clever and more learned than it is …… They … express 
themselves [not only] upon the science with which they are familiar, but upon 
other sciences about which they know nothing … If met with applause … so 
does the ‘disease’ itself become aggravated”
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How sugar damages the body – mechanisms, 
symptoms and disease 
• Feeds microbes – fermenting gut and infection

• Fermenting brain!

• Cancer cells feed on sugar

• Is sticky – sticky blood, accelerated ageing (arteries, fats, nerves), 
prion diseases

• Switches on inflammation

• Inhibits mito function if levels too high OR too low

• Causes metabolic and hormonal havoc – this makes it addictive
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The blood sugar roller coaster: produces 
emotions like those on the risky stock market!
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We then have the additional problems of blood sugar control 
which arise when there is an abnormal state of affairs vis:

• Fermenting gut (due to carbohydrate based diets)

• Insulin resistance (due to toxic stress)

• Thyroid malfunction (you need thyroid hormones to fat burn)

• Inflammation (often allergy and /or chronic infection)
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How to diagnose metabolic syndrome

• Contents of the supermarket trolley

• Breakfast usually gives the game away!

• Symptoms and pathology

• Tests: Glycosylated haemoglobin, triglycerides, low percentage of the 
friendly HDL cholesterol

• Denial and rationalisation 

• “Two things are infinite: the universe and human stupidity; and I'm 
not sure about the universe.” Einstein.
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How to treat metabolic syndrome: the Paleo 
Ketogenic diet

“Let Medicine be thy food and food be thy medicine”

Hippocrates, c. 460 – c. 370 BC
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Why the PK diet?

Humans evolved over two and half million years eating a Paleo 
Ketogenic

Metabolic syndrome has been a helpful tool to allow primitive man to 
survive winters and so get to child-bearing age

BUT For modern Western Man, we live in a state of permanent Autumn 
with addictive carbohydrate foods constantly, conveniently and cheaply 
available. We are in constant metabolic syndrome with all the short 
term (fat and fatigue) and long term (heart disease, cancer and 
dementia) problems associated with such 
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Getting through the Metabolic Hinterland

The metabolic switch from burning sugar and starches to fat and fibre is 
difficult because it is metabolically easier work to burn sugar and starch. 
Burning fat is less efficient and metabolically expensive (which is why the 
Atkins diet is so effective). There is a horrible inertia in the system which 
means that during the switch we have a deeply unpleasant window of time 
when we cannot burn carbohydrate (because we are cutting them out) and 
we cannot burn fat (because it takes a couple of weeks for the hormonal 
system to switch on fat burning). This window of time is called “metabolic 
inflexibility”. It is so easy to give up during this window and just go back to 
our old ways of eating cheap addictive carbohydrates – in the short term this 
will give us our fix and we will “feel better” but in the longer term, this 
course of action has disastrous consequences. This desire to “take the easy 
route” has been an essential part of survival but now, in times of plenty, it is 
a damned nuisance!
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In summary, the metabolic hinterland is 
characterised by:

• Lack of fuel (either carbohydrates or fats) for the body to burn results in 
horrible symptoms of fatigue, feeling cold, foggy brain and depression. 

• The temptation to go for instant relief of these ghastly symptoms by eating 
carbohydrate such as banana. 

• But this spikes insulin. 
• An hour later on we again find ourselves in the metabolic hinterland with 

the worst of both worlds - the banana fuel has run out and the insulin 
spike means one cannot burn fat for some hours. Back to the fatigue, the 
freezer, the fog and the funk hole. 

• The overwhelming temptation, which subverts all else, is to eat another 
banana …….and so it goes on, just like the drug addict!

•
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Clinical applications of the paleo ketogenic (PK) 
diet

I had to work in the field of ecological medicine for 35 years, see over 
20,000 patients, write three books with Craig namely “Sustainable 
Medicine”, “Chronic Fatigue Syndrome” and “Diabetes” to convince 
myself that the paleo ketogenic, diet was the diet we should all be 
eating. Since I do not ask my patients to do anything that I myself don’t 
do (or have at least tried), I started this diet myself. I have to say that 
this was with a with a great sense of bereavement. Was I going to miss 
all those foods I loved and had become used to eating? But having 
established myself on this diet I now know that this is what I shall be 
eating for the rest of my life.
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It is difficult! If I can do it  - so can you!

• Meals which need no cooking or preparation for people initially with no 
energy, no time or no inclination. Yes, the PK diet may be initially boring 
but my job is to get you well not to entertain you……..the rest of the book 
provides the entertainment.  However, as you journey, you will discover 
that the energy, time and inclination (in that order) will follow naturally!

• How to make PK bread. Lack of a great bread is a major bereavement and 
cause of long term PK diet failure!

• How to make PK dairy products. Ditto above. 
• The rest of the book – how to adapt your life and cooking to make the PK 

diet truly sustainable long term.
• “Don't be afraid to take a big step if one is indicated. You can't cross a 

chasm in two small jumps.” David Lloyd George, 17 January 1863 – 26 March 1945
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Chapter 3: PK Bread

• “Give us this day our daily bread”

•

• The Lord’s Prayer, Matthew 6:9–13, English Standard Version, The Bible

•

• For me as a child this seemed the most important part of the Lord’s prayer. I was amused to read 
of another child who discerned God’s full name and address from listening to the Lord’s prayer by 
hearing  “Our Father Wichart in Heaven. Harold be thy name…………….…lead us not into Thames 
Station”. A further account of a child witnessing Christian burial rites at the graveside listened to 
the priest signing off with “……..unto the Father, unto the Son and unto the Holy Ghost” but heard 
“…………………….. 

• The single biggest reason for lapse on the PK diet is absence of bread. To secure the diet for life 
you must first make PK bread. I have searched and nothing is currently available commercially 
which passes muster. Loaves will become available as demand builds, but in the meantime you 
have to make your own bread.
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Make PK Bread
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Chapter 4: PK dairy products – no-one should be eating dairy 
products – they are dangerous to health!

• Milk protein is a major antigen

• Lactose intolerance is common – results in fermenting gut

• Dairy products are growth promotors

• They increase the risk of auto-immunity

• They increase the risk of osteoporosis

• Risk factor for heart disease

The PK cookbook contains wonderful alternatives which are as good
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Chapter 13 PK Salt – (“Sunshine Salt”)

• Salt (sodium chloride) is an essential part of our diet

Here is a graph showing soil mineral depletion in the United States since 1910:  [Source – US Dept of Agriculture]
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Essential 
mineral 

..in 5gms of  
sunshine salt

For the man on the Clapham omnibus For the boffins. This mineral is essential 
for……….

Maldon sea salt 
(sodium 
chloride)

4 grams Salt is much maligned nowadays but it 
is an essential part of our diet! Salt was 
recognised by the Ancients as essential 
for our diets and indeed the word 
salary is derived from such. 

…hydration, energy delivery, kidney function.
Sea salt contains other essential trace 
minerals in miniscule amounts, insufficient for 
normal human needs. So it must be 
reinforced with other minerals….

Calcium 
chloride

60mgs This amount is lower than the RDA but 
the extra vit D greatly enhances its 
absorption! 

……….muscle contraction (including heart 
muscle) and nerve conduction, tough 
muscles, tendons and bones. 
…..energy delivery in the body

Magnesium 
chloride

60mgs This amount is lower than the RDA but 
the extra vit D greatly enhances its 
absorption! 
Mg is “Nature’s tranquilliser”. Mg 
deficiency is pandemic in Western 
societies. Essential for normal heart 
function. Deficiency Is a likely cause of 
sudden heart dysrhythmias.

…… switching off the muscle contraction (so 
allowing the heart muscle to relax) and nerve 
excitation generated by calcium.
..energy delivery in the body (mitochondria)
…..co-factor for at least 300 different enzyme 
systems

Potassium 
chloride

40mgs Potassium cannot be stored in the body 
so you need to consume this mineral 
daily. 

……….energy delivery mechanisms. All 
athletes should include potassium in their 
rehydraton.

Zinc chloride 30mgs Zinc deficiency is pandemic in Western 
societies 
Helps control blood sugar levels

……anti-infection 
…detox in the liver
….DNA synthesis and repair



Iron (ferric 
ammonium 
chloride)

15mgs Lack of iron causes anaemia ….. for haemoglobin which allows red cells to carry 
oxygen.

Boron 
(tetraborate)

2mg Highly protective against arthritis. ………normal calcium and magnesium metabolism

Iodine (as 
potassium 
iodate)

1mg Deficiency of iodine is extremely common (estimated at over 
90% of Westerners).
Thyroid disease estimated to affect at least 20% of Westerers. 
Deficiency may manifest with breast pain, lumps and cysts.

…synthesis of thyroid hormones
…synthesis of oxytocin (the love and empathy hormone). This 
may be a particular problem in autism.
…normal breast tissue.

Manganese 1mgs Protects again damage to energy delivery mechanisms. …….. Mn superoxide dismutase – the most important anti-
oxidant within mitochondria

Copper 1mgs Cu provides links between fibres to make for tough connective 
tissue, muscle and bones.
Deficiency can cause anaemia

…… Zn/Cu superoxide dismutase - a vital antioxidant outside and 
inside all cells. 

Molybdenum 200mcgm
s

Helps detox in the liver - since we live in a toxic world this 
function is becoming increasingly important

….detox enzyme sulphite oxidase

Selenium 200mcgs
m

Highly protective against cancer and heart disease. Gives 
connective tissue and bone its toughness and elasticity.

……….glutathione peroxidase – a vital antioxidant.

Chromium 200mcgs
m

Deficiency results in diabetes
Protective against heart disease

……..insulin 

Vitamin D3 5,000iu Deficiency is pandemic in Western sun-phobic society.
D3 is highly protective against heart disease, cancer and 
autoimmunity.
No toxicity has ever been seen in doses up to 10,000iu daily
Heat stable and so survives cooking

.…enhancing the absorption of calcium and magnesium and 
ensures its deposition in bone.
……normal immune function – it is an excellent anti-
inflammatory and protective against many viral infections

Vitamin B12 5,000
mcgms

Deficiency is pandemic in Westerners eating high carbohydrate 
diets. Highly protective against heart disease, cancer and 
dementia. No toxicity. B12 poorly absorbed so high doses 
essential. As we age and our bodies slow down our 
requirements for B12 increase.

…healing and repair, detoxification, protein synthesis, via the 
methylation cycle.



Appendix 4 – Nutritional supplements for the PK 
diet

• For further reading please see Nutrition Security Institute's White 
Paper: Human Health, the Nutritional Quality of Harvested Food and 
Sustainable Farming Systems
(http://www.nutritionsecurity.org/PDF/NSI_White%20Paper_Web.pd
f ) which states that

• The alarming fact is that foods – fruits, vegetables and grains – now 
being raised on millions of acres of land that no longer contains 
enough of certain needed nutrients, are starving us -- no matter how 
much we eat of them.                               U S Senate Document 264 
1936
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The Basic Package of Supplements:

• A good multivitamin in the mornings

• Hemp oil 1 dessertspoon drizzled onto food (do not cook with this!)

• If you have any illness then add in VegEpa 2-4 capsules

• Sunshine salt 1 tspn daily  on food

• Vitamin C to bowel tolerance – more of this later!

Taking supplements can be a bore – you must, as with so many things, have 
the will to do it, knowing that it will make a positive difference:

“Our bodies are our gardens, to the which our wills are gardeners”

Othello Act 1 Scene 3, William Shakespeare, (April 1564 -23 April 1616) 
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Chapter 7: the fermenting gut

• “And let me adde, that he that thoroughly understands the nature of Ferments 
and Fermentations, shall probably be much better able than he that Ignores 
them, to give a fair account of divers Phænomena of severall diseases (as well 
Feavers and others) which will perhaps be never thoroughly understood, without 
an insight into the doctrine of Fermentation.”

• Robert Boyle FRS (25 January 1627 – 31 December 1691)

• I make no apology for discussing this issue at length because the fermenting gut is 
almost universal in my CFSs. Without good gut function we cannot extract the 
goodness from food –indeed worse – we end up feeding the unfriendly microbes 
which then make us ill! This occurs for at least two reasons – they ferment foods 
to toxins which poison us or, perhaps worse, they spill over into the blood stream, 
the immune system sensitises to them and this drives inflammatory reactions 
elsewhere! But as usual with me, enthusiasm is getting ahead of logic. My lovely 
editor Craig, I know, will drag me back to the basics……….so here goes……….
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Fermenting gut: The normal state of affairs

• The human gut is almost unique amongst mammals - the upper gut is 
a near-sterile, digesting carnivorous gut (like a dog's or a cat's) 
evolved to deal with meat and fat, whilst the lower gut (large bowel 
or colon) is full of bacteria and is a fermenting, vegetarian gut (like a 
horse's or cow's) evolved to digest vegetables and fibre. From an 
evolutionary perspective this has been a highly successful strategy - it 
allows people who live in Northern Canada such as Inuits and Yupiks
to live on fat and protein and other people to survive on pure vegan 
diets. 

• The overwhelming majority of bacteria are in the final section of the 
gut ie the large bowel. Oxygen levels here are very low which 
encourages oxygen hating bacteria to flourish such as bacteroides. 
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The problems created by the upper fermenting gut

• Unpleasant symptoms such as wind, gas and bloating

• Reflux and heartburn

• Foul smelling breath and halitosis

• Disturbances of gut motility

• Foggy brain

• Night sweats

• Being apple shaped

• Fatigue - -the liver uses much energy to detox!
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Other nasties:

• Bacterial endotoxin and fungal mycotoxins

• Microbial translocation – ie microbes getting into the blood stream 
and driving pathology at distal sites

• Fermenting gut may lead to fermenting brain

• Malabsorption of micronutrients

• Susceptibility to infections

• Leaky gut with absorption of short chain polypeptides

• Fermenting mouth

• Risk of cancer
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Clinical symptoms of upper fermenting gut

• You may have fermenting mouth which manifest with a cruddy 
tongue, dental plaque, gingivitis and tooth decay

• Gastric reflux (or “hiatus hernia”)

• Oesophagitis, need for acid blockers

• Wind gas or burping within an hour of food
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Treatment of the upper fermenting gut

• Starve the little wretches out with a PK diet

• Kill ‘em with vitamin C to bowel tolerance (see “The Infection Game -
-life is an arms race”)

• Displace them with friendly probiotics such as Kefir and sauerkraut
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Chapter FIVE – energy delivery mechanisms  -
thyroid and adrenal function
• The thyroid and adrenal glands that allow us to closely match energy 

delivery to energy demands. To do otherwise is disaster:

• If you cannot immediately gear up energy production to deal with, for 
example, a predator then the prey is caught and dies

• If you spend energy wastefully then one my not survive winter or a 
famine 
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Thyroid symptoms and signs

• General symptoms of poor energy delivery: all the symptoms as detail in 
chapter 2 of “CFS it’s mitochondria not hypochondria” 

• Thyroid specific: ketogenic hypoglycaemia – we need thyroid hormones to 
fat burn. In their absence the boy uses adrenalin which leaves one “wired 
by tired”. Patients get stuck in the metabolic hinterland. 

• Loss of the circadian rhythm, being an owl, late to drop off to sleep and 
late to wake. 

• Fluid retention: 
generalised swelling especially visible in ankles, eyes and 
tongue (macroglossia), 
voice changes
nerve compression such as carpal tunnel syndrome
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Which tests to ask for to start to assess the thryoid:

• The bare minimum of testing that is required is the measure levels of:

• TSH 

• free T4 

• free T3 

• This we can now do on a finger-drop sample of blood – a very useful DIY 
test.

(if there are abnormalities then check for thyroid antibodies to look for 
autoimmune damage. Why? With one autoimmune disease there is 
increased risk of others. AND to prevent such we need to address the risk 
factors namely vit D deficiency, metabolic syndrome and vaccination )
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TSH less than 3.00mlU/l Free T4 (fT4)
12-22pmols

Free T3 (fT3)
3.1 to 6.8pmol/l

If clinically hypothyroid then trial of: Comments

More than 3.00 Irrelevant irrelevant Thyroxin 25 to 75mcgms then recheck blood Also check thyroid antibodies for auto-
immunity

In range Below 16 In range Thyroxin 25 to 75mcgms then recheck blood May feel better running fT4 at top of 
range

In range In range Below 4 – could be poor converter 
of T4 to T3

Trial of natural thryoid
½ grain to 1 ½ grains
(30mgs to 90mgs)

May feel better running fT3 at top end of 
range

Below range Above range Above range Could be thyrotoxic ie overactive URGENT 
REFERRAL

In range In range or high High or above range Possibly T3 receptor resistance Address all other causes of fatigue before 
considering trials of T3
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You may chose to do a trial of thyroid hormones BUT there are 2 
interventions you must have in place first or you risk side effects

• You need mitochondria in a fit state: thyroid hormones manifest 
through kicking mitochondria into action. If your mitochondria are 
down then taking thyroid hormones may make things worse –it is like 
pressing on the accelerator pedal when the engine cannot respond –
it may scream at you but not go any faster! Even if you cannot access 
tests for mitochondrial function you should at least take the package 
of supplements to support mitochondria and perhaps consider some 
detox regimes.

• YOU must also be keto-adapted - this is because in metabolic 
syndrome you have spiking levels of adrenalin. Adrenalin plus thyroid 
hormones will result in side effects.
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A trial of thyroxine could be:

• Thyroxin 25mcgms with breakfast for 2 weeks. If all well go to

• Thyroxin 50mcgms with breakfast for 2 weeks. If all well go to 

• Thyroxin 75mcgms with breakfast. If all is well then wait 4 weeks (it 
takes this long for the TSH to readjust) then recheck all the bloods. 
This gives us two points on the graph and, together with the clinical 
information an idea of whether there is scope to increase the dose 
further. Most people need at least 50mcgs some up to 300mcgs, a 
typical average dose is 50-150mcgs depending on size, age and 
activity.
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A trial of natural dessicated thyroid (or glandulars
such as metavive) could be:

¼ grain NDT on rising for 2 week
½ grain NDT on rising for two weeks. If all well go to
½  + ½ grain midday for two weeks. Continue for 4 weeks and repeat the 
bloods TSH free T4and free T3
(note 1 grain NDT = 60mgs metavive)
This give us 2 points on the graph and an idea of whether we can increase 
further
Monitor your pulse and blood pressure – pulse should be less than 90bpm, 
BP 120/80 or less
Too much thyroid hormone feels as if you have drunk 20 cups of coffee!
Most need 1-2 grains of NDT  (60-120mgs metavive) for recovery
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We simply do not have the trained doctors so available to do the above. 
Many patients are choosing to do it themselves

You can get the tests online on a finger-drop sample of blood through 
Natural Health Worldwide:

https://naturalhealthworldwide.com/lab_tests.php
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You can get the thyroid hormones on line without 
a prescription
You can get natural dessicated thyroid (NDT) from http://www.pimpomproducts.com/

You need a credit card to order this, debit cards are not accepted

You can get thyroxine from http://mymexicandrugstore.org/hypothyroidism-medication/levoxyl-
eutirox

You can get T3 from http://mymexicandrugstore.org/hypothyroidism-medication/3xCYTOMEL-
75mcg-90caps

You can get metavive from https://www.the-natural-choice.co.uk/Metavive-II-Porcine-Thyroid-
30mg-90-capsules.html
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If you have hypothyroidism then you will be 
iodine deficient
Test for Iodine – do you have enough?
The best test is to measure urine iodine excretion
http://www.biolab.co.uk/index.php/cmsid__biolab_test/Iodine_-_urine
A clinical test: put 2 drops of Lugol’s 12%  on your skin – if the stain is gone 
within 24 hours that suggests iodine deficiency.
Treatment: take Lugol’s 12% 10 drops daily (either swallow or drop onto skin) 
or Iodoral 50mgs daily until the test normalises. This may take several weeks. 
It may be that we all need 50mgs a week to combat increasing 
environmental pollution
Iodine multitasks: best antiseptic (on skin, mucus membranes and for 
systemic infection), detoxes heavy metals, essential for thyroid hormones 
and oxytocin (the empathy/love hormone)

A Future Without ME/CFS
London, 15th February 2020

http://www.biolab.co.uk/index.php/cmsid__biolab_test/Iodine_-_urine


The Adrenal Gland – the gear box of our engines 

• General symptoms of poor adrenal function again are all the 
symptoms of poor energy delivery mechanisms: physical fatigue, 
foggy brain, low core temperature.

• Specific symptoms: inability to match energy delivery to  energy 
demands…..manifests with fluctuating core temperature. This is a 
very useful clinical tool!
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Interpretation of the Adrenal Stress Index test for 
DHEA and cortisol levels

Is cortisol spiking?…….ie a stress response

Is cortisol too low?………..ie adrenal fatigue

What is the diurnal rhythm?

Is DHEA commensurate with the  cortisol response?

If too high – what is the cause of the stress

If too low – then adrenal fatigue
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A typical CFS adrenal stress profile test result 
showing low levels of cortisol and DHEA.
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Treatment of adrenal fatigue
There is a two pronged approach:

• Identify the cause of - this is not the place for a list of all possible 
stressors not least of all because one man’s stress is another man’s 
joy! However a greatly overlooked cause of stress, and I suspect, the 
most common, is a tendency to hypoglycaemia due to inability to 
keto-adapt. This occurs in people with metabolic syndrome.

• Use adrenal glandulars – such as adrenavive. I have found this is the 
most physiological approach.

• Adjust the dose using core temperatures – we can use this to “fine 
tune”.

• https://www.the-natural-choice.co.uk/Adrenavive-II-Bovine-Adrenal-Cortex-125mg-90-
capsules.html?xid=6a40e2afc11990e9a51fb329388d5913

A Future Without ME/CFS
London, 15th February 2020

https://www.the-natural-choice.co.uk/Adrenavive-II-Bovine-Adrenal-Cortex-125mg-90-capsules.html?xid=6a40e2afc11990e9a51fb329388d5913


Conducting the CFS orchestra: energy delivery 
mechanisms

Eric Morecambe, when he famously stood in for the missing concert 
pianist, knew this when it came to playing Grieg’s Piano Concerto 
………….

Andre Previn  “Mr Morecombe – you are not playing the right notes!”

Eric Morecombe, in confident mode……… “Mr Preview, I can assure you 
I am”

……….and slightly bashful….. “I am playing all the right notes………… but 
not perhaps in the right order!”
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With respect to energy delivery mechanisms 
remember there are 4 key players namely:

• fuel (diet) – mitochondria function most 
efficiently on ketones

•mitochondrial (engine) 

•thyroid (accelerator pedal) and 

•adrenals (gear box). 
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Blood tests for thyroid function and saliva tests for 
adrenal function give us a rough guide. 

However, we now need to add in some clinical fine tuning, as in any 
good car service. The best and cheapest measure of overall energy 
generation in the body is to measure the core temperature. The ‘at 
rest’ core temperature should be remarkably stable. This makes perfect 
sense – all enzyme systems in the body are temperature dependent – if 
temperature fluctuates you get a “now we are working well” to a “now 
we are going slow” change of states! This is inefficient. Ask any factory 
production manager - the more constant the supply of raw materials 
and environment the more efficient is production.
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Core temperature has often been used just to diagnose an underactive thyroid. However, it is actually 
a measure of the combined effects of diet, mitochondrial function, thyroid and adrenal function. This 
is why it is so important for the PK diet to be established and the mitochondrial lesions corrected. 
Core temperature then becomes a correct measure of combined thyroid and adrenal function. 

Broadly speaking thyroid hormones “base load” for the coarse tuning 
of body temperature and so we are warm by day and cool by night. 
Adrenal hormones are responsible for the “fine tuning” over the 
seconds, minutes and hours and they do this in response to 
environmental demands. An outpouring of adrenalin in response to a 
stressful demand will double the output of mitochondria in seconds –
this would allow me to run the fastest 100metres ever if faced by a 
sabre-toothed tiger! Over minutes this allows me to feed my horses 
and pigs. Over the hours it allows me to work physically and mentally. 
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Measure core temperatures regularly and 
graph the results
• What is the average temperature during your waking day? In the absence 

of illness or excessive physical activity the average core rectal temperature 
should be 37.0 degrees centigrade (98.6 degrees F). Do remember the 
difference detailed above – my core oral temperature is 36.6 degrees 
centigrade. If your average core temperature is low, you have a thyroid 
problem. 

• How much do the readings wobble? If they wobble by more than 0.3 above 
and below average degrees, then you have an adrenal problem. 

• AGAIN - remember the above guidelines only apply if you are fuelling your 
body with ketones AND you have normal mitochondrial function.
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Start with the adrenal hormones (because they do have a mild impact on core temperature)
Below is a typical result of a patient with poor adrenal function and responding to adrenal glandulars

http://www.drrind.com/therapies/metabolic-temperature-graph
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If the average temperature is low, next add in thyroid hormones or glandulars
Below is a typical thyroid patient response
http://www.drrind.com/therapies/metabolic-temperature-graph
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I ask my patients to send results through in 
the following format:

Day Oral or rectal, 
number of 
measurements in 
day. Do 4 days  of 
measurements

Average temp 
(reflects thyroid)

Temp range (ie the lowest in the 
day and the highest in the day -
the wobbles reflect adrenal 
function)

Wobbles by Extra notes

Mon Oral x 8 36.0 35.7-36.6 0.9
Tues Oral x 10 36.3 35.5-37.7 1.2
Wed Oral x 14 37.2 35.9-38.6 1.7 Feeling ill -

?feverish
Thurs Oral x 9 36.3 35.8-36.8 1.0
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Doses of thyroid glandulars used: porcine thyroid 
glandular (such as metavive) https://www.the-
natural-choice.co.uk/Glandular-Support.html

• I suggest start with metavive 15mgs daily.

• Adjust dose not more often than 2 weekly intervals

• Increase in 15mgs increments

• Most need 60-120mgs to feel well (approx equivalent to 1-2 grains of 
NDT)

• Remember one must stick with the PK diet AND mitochondrial 
treatments or the core temperatures become meaningless
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Dose of adrenal glandular used: again use
https://www.the-natural-choice.co.uk/Glandular-Support.html
Adrenavive (bovine glandular for New Zealand BSE free)

• Start with adrenavive 125mgs

• Increase in 125mg increments every 2 weeks

• Monitor with core temps

• Most need 250-750mgs to normalise core temps and feel well

• Remember one must stick with the PK diet and mitochondrial 
treatments or the core temperatures become meaningless
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If you have done all the above and your patient is still fatigued then 
consider the holes in the energy bucket

Two significant holes in the energy bucket : The emotional hole and the 
immunological hole (allergy, infection, autoimmunity)

• There's a hole in the bucket, dear Liza, dear Liza,
There's a hole in the bucket, dear Liza, a hole.

Then mend it, dear Henry, dear Henry, dear Henry,
Oh mend it, dear Henry, dear Henry, mend it.”

• The earliest known archetype of this song appears to be in the German collection of songs Bergliederbüchlein (c 1700)

• These would be good subjects for a future Masterclass! But you can read about the infectious 
hole in “The Infection Game – life is an arms race” Published October 2018
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In order of importance this is what you must do to recover
This is also a blue print for good health for life! Your best years are ahead of you!

The PK diet – low carb, fermented foods, lots of herbs

Pacing and good sleep

Basic package of supplements: multivit, sunshine salt, hemp oil and VegEPA

Vitamin C to bowel tolerance (multitasks!)

Mitochondrial package of supplements: co Q 10 100mgs, niacinamide 1500mgs slow 
release, AL carnitine 500mgs, D-ribose as a rescue remedy.

Thyroid and adrenal tests from - https://naturalhealthworldwide.com/

Do any necessary detoxing with heat and sunshine. Possibly saunas and spas. (multitasks). 
Possibly oral chelation for toxic metals

Address the immunological and emotional holes in your energy bucket
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Thank you for your attention. I must get back to my best friend, Nancy 
the Patterdale terrier who gives me daily, unconditional love! 
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