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DIAGNOSING AND TREATING CHRONIC FATIGUE SYNDROME
INTRODUCTION

This book contains most of those things which CFS patients must do to get well (don t miss out bits or
you may fail!). Titles in CAPITALS refer to my other information handouts — please, ask for a
copy to be sent or emailed to you, or look for it on my website, www.drmyhill.co.uk. All the tests |
discuss are also available through this website. My aim is to give all CFS sufferers and their therapists
the knowledge and the access to tests to get themselves on the road to recovery. At present | am
overwhelmed with new patients and cannot see more. However, 1 now have an experienced team of
secretaries who can certainly advise you on the basic work up and recommend appropriate tests. | can
do a detailed letter to your GP explaining what action needs to be taken on the basis of such tests. If
your GP is unable or unwilling to help with, say B12, magnesium, thyroid and adrenal function then I
can help by supplying some of the necessary, with the GP s knowledge. Or if you get to the stage when
you need further help such as desensitisation | can refer you to a suitably qualified local practitioner, a
list of which is at www.ecomed.org.uk

Since 1982 | estimate | have seen and treated over 4,500 patients with CFS. | now know that there is
only one way to get well and that entails a whole package of treatment. That package of treatment has to
be done in the right order it is a little bit like building a house there is no point putting the upstairs
windows in until the foundations and walls are in place. Many patients come to me having tried thyroid
or B12 injections or whatever, but unless the diet, sleep, pacing and micronutrients are in place and
correct, they won t see benefit. | ask all my patients to tread this hard path because | know of no other
way to get better. This requires a complete change in lifestyle and changes are hard to make, especially
when the poor patient lacks the physical, mental and emotional energy to make these changes at all!
Each patient has to become his own doctor, detective and psychotherapist to work out the best strategies
for recovery. | can point patients in the right direction, provide the tests, information and therapies to
get sufferers better, but there is only one person who can actually walk that path.

The basic package of treatment and approach to treatment is the same for everybody, but each person
discovers a vital key or keys which really give them a quantum leap in improvement and may even be
unique to them. For some people who are poisoned it is the detox regime that makes them better. For
others, removing mercury amalgam opens the floodgates to recovery; thyroid hormones for many are an
important factor. But there is no point putting the esoterics in place until the basics are done.

Recovery is never a smooth ride because life has a habit of getting in the way and throwing in extra
stresses that you can do without. Whenever a hiccup occurs, always go back to the basics. People
recover from CFS, firstly by getting their regime as tight as possible (with respect to diet, supplements,
pacing, sleep and detox), then they start to feel better and only then should they start to increase their
levels of activity. BUT if they get delayed fatigue, then reduce activity. Most people end up with a
juggling act between how strict their regime is, how well they feel and how much they can do. The
regime is for life  but once in place it substantially reduces risk of heart disease, cancer and
degenerative conditions.
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Who Am 1?

I have worked in NHS and private practice since qualifying from the Middlesex Hospital Medical
School in 1981 (medicine with Honours). | was the Hon Secretary of the British Society for
Ecological Medicine for 17 years (renamed from the British Society for Allergy Environmental and
Nutritional Medicine), a medical society interested in looking at causes of disease and treating
through diet, vitamins and minerals and through avoiding toxic stress. | help run and lecture at their
training courses. | lecture regularly on organophosphate poisoning, the problems of silicone, CFS
and so on. | am one of the medical advisers for Action For ME. Many appearances on TV and
radio. I am a founder member of OPUS (organophosphate users support group) a charity to help
sufferers of pesticide poisoning.

I am a co-author of a scientific paper which has just been published (Jan 2009) in the International
Journal of Clinical and Experimental Medicine  see http://www.ijicem.com/files/IJICEM812001.pdf
This paper supports the fact that the mitochondrial function test is very useful because it gives an
objective measure of fatigue which cannot be argued with.

I have two daughters, Ruth and Claire. My hobbies are anything to do with horses! In the winter |
hunt, in the Spring and Autumn team chasing, occasional point to pointing and in the summer | go
long distance riding. Below is a picture of me team chasing on my horse Mags! Love her!




Treat CFS by working out what is going wrong and why

I treat CFS by working out the underlying nutritional, biochemical, immunological, toxic, hormonal,
and lifestyle mechanisms that cause the symptoms and signs. Compare the body with a car.

If the body is a car...to get it to go

you need:
* Engine e Mitochondria
* Fuel e Diet
* Oxygen * Lungs
» Accelerator pedal e Thyroid
» Gear box e Adrenal
» Service and repair » Sleep
* Cleaning - ail * Antioxidants
» Catalytic converter  Detoxification
o Adriver e The brain

Table of Contents

N.B. The numbers on the left refer to the page numbers in this book, although please be forgiving here. Any
additions to the text may have altered the pagination slightly. This will be corrected in the next edition.
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The Clinical Picture of CFS

I see CFS as a symptom which may have many causes. The two key symptoms which | believe
reflect mitochondrial dysfunction are:

very poor stamina (mental and physical) i.e. you can do things, but only for about 5 seconds
before tiring. This is due to slow recycling of ATP.

delayed fatigue (mental and physical) i.e. symptoms persist for 24-96 hours if you over-do
things. This is because when mitochondria are stressed, all the energy molecules (ATP, ADP and
AMP) are drained out and cells have to wait 1-4 days for new energy molecules to be made via the
pentose phosphate shunt. These two symptoms are central to the diagnosis of CFS. The mental
fatigue manifests as poor short term memory, inability to follow a line of argument, difficulty
reading or watching TV, poor problem solving ability, difficulty dealing with more than one thing at
a time what | call foggy brain. As one of my patients put it nothing right in my left brain,
nothing left in my right brain!

In additions to the above, there are common symptoms present in many cases which are worse when

the patient overdoes things such as:
malaise (ie a feeling of illness) this is caused by damage to tissues when the sufferer
overdoes things. In tests this is reflected by a high cell free DNA - a measure of tissue damage.
See INFLAMMATION.
muscle pain - ditto also caused by poor antioxidant status, early switch into anaerobic
metabolism, or magnesium deficiency. See PAIN, FIBROMYALGIA, ALLERGIC MUSCLES,
STIFF MUSCLES.
muscle weakness (including the muscles in the eyes giving episodic, variable, blurring of
vision),
sleep disturbance (whereby the biological clock is moved on 4-6 hours and CFSs drop off to
sleep late and wake late). CFS Sufferers are natural owls.
tendency to get recurrent infections see VIRAL INFECTIONS HOW TO AVOID
a general hypersensitivity to noise, light, touch, pain, smells etc
drug and alcohol intolerance a small drink gives a big hangover. Indeed intolerance of many
drugs is common especially to antidepressants, beta blockers, statins and blood pressure
medication. This may reflect poor detoxification pathways. However many of these substances
inhibit mitochondria or worsen the already struggling low cardiac output. See
DETOXIFICATION
feeling of “not being with it”
poor temperature control — see MITOCHONDRIAL FUNCTION.
gut symptoms: ALLERGY, HYPOGLYCAEMIA, GUT DYSBIOSIS, HYPOCHLORYDRIA,
YEAST PROBLEMS, MALABSORPTION and POOR PANCREATIC FUNCTION.
headache,
mood swings — see BRAIN IN CFS EDGE EFFECT
joint pain  see NUTRITIONAL TREATMENT OF ARTHRITIS, OSTEOPOROSIS

There are usually few physical signs. Sometimes there are tender trigger points in muscles and
tendons, sometimes signs of inflammation such as swollen tender lymph nodes in the neck or low
grade fever. However often there are no obvious abnormalities on physical examination indeed the
patient may look reasonably well.

Depression is not part of CFS but can arise in any patient who has been chronically ill with no light
at the end of the tunnel . The main cause of depression in CFS patients results from bad treatment
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by their physicians. It appals me that so many physicians feel able to send their patients away with
no coherent sensible management plan or glimmer of hope for the future.

Blood tests merely serve to exclude other diagnoses - there is no simple test currently available to
diagnose CFS - BECAUSE CFS IS NOT A DIAGNOSIS, IT IS A SYMPTOM. However | now
believe CFS is very often a symptom of mitochondrial failure. This means when other causes have
been excluded (lack of sleep, allergy, hormonal problems etc) we now have a definitive test which
can tell us how disabled that person is, where the biochemical lesion lies and what has to be put in
place to correct it. Doctors can sometimes be very naughty they do the tests which then all come
back as normal and the doctors then turn round and tell their patient that nothing is wrong with
them.

I believe that the reason so many medical tests are negative is because doctors are looking in the
wrong place. The pathology is inside cells, ie in mitochondria. Although cells (and therefore organs)
look fine, they do not function properly. It is a bit like having a car with a flat battery an MRI scan
of a car would come back completely normal but you try and start it and nothing would work!

I have come to the view that CFS is simply a description of a group of symptoms with several
causes, of which more than one may be present in any individual. Most patients present with CFS
following a viral infection and therefore it has been assumed that viral infections cause CFS. | don't
believe this is entirely right. I think people are predisposed to getting CFS partly through genetic
factors and partly by the way they live their lives. A viral infection just happens to be a powerful
stress or trigger, i.e the last straw , which tips them into CFS. | am increasingly seeing patients
with CFS following exposure to toxic chemicals such as organophosphates, other pesticides, carbon
monoxide, silicone breast implants and other such toxic chemicals. It is no coincidence that the
increasing incidence of CFS parallels rising environmental pollution. | suspect that toxic chemicals
damage the immune system so that it is unable to deal adequately with viral infections leading to a
CFS.

This is the clinical picture I have of CFS:

Chronic fatigue syndrome is a symptom of mitochondrial malfunction. This may occur for many
reasons:
Genetic — CFS runs strongly in families, usually down the female line. This is because all our
mitochondria are inherited from our mothers. | see many mother-daughter, mother son
combinations both with CFS but rarely father-daughter, father-son combinations. An indicator
of genetically poor mitochondria comes from asking how one fared at the school cross country
run - most of my patients staggered to the school gate and walked the rest looking with
disbelief at the others disappearing into the distance! Having said that | also see a group of
people who have been serious athletes and get into CFS through over-training.
Direct damage by viral stress or toxic stress (pesticides, carbon monoxide, heavy metals,
volatile organic compounds, silicones etc). This includes damage because of recreational drugs
and prescription medication, especially the Pill, HRT, statins.
Inability to resist toxic or viral stress because of poor nutritional and antioxidant status
Nutritional deficiencies — so the body biochemistry goes slow. Risk factors for this would be a
history of anorexia or bulimia, heavy drinking, poor quality diet
The natural ageing process (which damages mitochondrial DNA) | expect to suffer fatigue
when | am in my eighties or nineties not before!



No time for healing repair — SLEEP. Sleep disturbance such as shift work is undoubtedly a
major risk factor for CFS.

Any or all of the above problems can result in:

Acquired metabolic dyslexias ie we get less good at making certain key molecules such as
D-ribose and co enzyme Q 10. see MITOCHONDRIAL FUNCTION TESTS.

Damage to DNA - the blueprint for making these components is damage  Tests: DNA
ADDUCTS. TOXINS block mitochondrial function, eg prescriptive drugs, alcohol, pesticides,
VOCs, heavy  metals tests: TRANSLOCATOR  PROTEIN  STUDIES,
MICRORESPIROMETRY.

Damage from free radicals — see ANTIOXIDANTS

Hormonal imbalances - THYROID, ADRENAL

Poor energy supply - STONEAGE DIET, MALABSORPTION

INFLAMMATION

REMEMBER CFS IS A SYMPTOM. CFS IS JUST THE CLINICAL PICTURE SOMETHING
CAUSES CFS AND ALL THE OTHER SYMPTOMS

USEFUL MEDICAL TESTS FOR INVESTIGATING THE PATIENT WHO PRESENTS
WITH CHRONIC FATIGUE Jan 09
One of the things | really dislike about the Medical Profession is their power over patients. The
main two ways in which they have power is firstly controlling the availability of tests and secondly
the power of prescription. My website www.drmyhill.co.uk allows patients to order any test they see
fit, the result comes to me, | can interpret it and write to their GP with recommendations (copy to
patient). Secondly, nearly all my treatments do not require prescription drugs and so are available to
all. I can also recommend a local ecologically trained physician who can advise if necessary.

1. Firstly exclude macroscopical pathology.

Most patients, by the time they get to see me, have had all the routine tests done. These tests just test
for macroscopic pathology such as major organ failure (anaemia, heart disease, cancer, liver failure,
kidney failure and some gut problems). They do not test for minor organ failures (such as partial
thyroid gland failure, partial adrenal gland failure, mild liver damage, poor ability to detox). None of
these tests look for poor function of the brain or brain damage, nutritional tests are often absent or
limited, hormone tests are usually incomplete and there are virtually no tests of micropathological
function.

Having said that, there are often mild abnormalities in standard tests which have not been picked up
on but which are clinically important for the CFS sufferer.

The basic tests that most doctors do for their patients with chronic fatigue are:

Haematology (full blood count red cells, white cells and platelets)

Inflammation in the blood ESR, C reactive protein, plasma viscosity.

Biochemistry (liver and kidney function)

Blood sugar level

Urine testing (for infection or kidney damage)

Faecal occult bloods (looking for bleeding from the gut)

Thyroid stimulating hormone (only looks for primary thyroid failure  most thyroid problems in
CFS are secondary to poor pituitary function)
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Ferritin (iron), B12, folic acid and calcium

Perhaps a serum magnesium  which is a completely useless test! This is because serum levels
are maintained at the expense of levels inside cells. A serum magnesium is just an ITU test!
Autoantibody tests for autoimmunity.

Results are given by a figure and there should also be a normal range next to this figure that
tells you if you are inside or outside the normal range.

Common abnormalities
The mild abnormalities | always look for in CFS in the above tests are:

Low or low normal white cell count can be a sign of poor immune function which most
commonly is secondary to nutritional deficiencies, such as low zinc, low magnesium, low B
vitamins, low essential fatty acids.

Low or low normal platelet count can be a sign of toxic stress

Low MCV (mean corpuscular volume) suggesting iron or copper deficiency. Low iron is
suggestive of HYPOCHLORHYDRIA, in which case other mineral deficiencies are also likely.
High MCYV suggesting B12, folic acid or thyroid deficiency

A high blood sugar or a low blood sugar suggests there may be a hypoglycaemic tendency or
pre-diabetic tendency. A normal blood sugar tells you very little! Normal ranges of blood
glucose have been changed because so many people now have carbohydrate intolerance. A
normal blood sugar should be between 4-6mmol/l. High blood sugar is now associated with
toxic stress because chemicals cause insulin resistance.

Low potassium. Potassium varies according to diet! Low potassium means there is a lack of
vegetables in the diet. Bananas may be rich in potassium but they are high glycaemic index, so
beware!

High normal bilirubin  may be Gilbert s syndrome suggesting poor ability to detoxify.

High normal or abnormal liver enzymes suggesting liver damage, usually from chemicals,
or poor nutritional status.

High urea or creatinine suggesting dehydration

Low urea or creatinine suggesting low protein diet

Low glomerular filtration rate suggesting poor kidney function often due to allergy or toxic
damage.

A TSH tells you very little about thyroid status! It is essential to see the actual level of thyroid
hormones in the blood.

Low levels of B12 can be due to HYPOCHLORHYDRIA or MALABSORPTION

High uric acid can point to poor antioxidant status. See GOUT.

Raised cholesterol could mean low levels of vitamin D or hypothyroidism.

Low levels of calcium likely to mean low levels of vitamin D.

The routine tests which | nearly always do initially and which have important implications for
management are:
1. CFS biochemical profile  to identify the mitochondrial problem. This test has important
implication for treatment; this test includes:
Mitochondrial function test looks at levels of ATP, how well energy is released from
ATP, the rate of production of ATP from ADP and movement of ATP and ADP across
mitochondrial membranes (translocator protein function - could be blocked by toxins or pH
changes). Also gives us an objective measure of the level of disability.
Plasma cell free DNA a measurement of cell damage and antioxidant status in CFS




Red cell NAD levels a measure of the efficiency of Kreb s citric acid cycle. Levels can be
corrected with niacinamide 500mgs daily and acetyl L carnitine.

Co-enzyme Q10 levels - this needs testing because it is an expensive supplement and there
IS no point in taking it if levels are normal.

Superoxide dismutase  three types measured, indicates levels of zinc, copper and
manganese, also gene studies to give an indication of toxic damage. SODase is a major
antioxidant in all cells.

Red cell magnesium done as part of the ATP profile or can be done separately.
Glutathione and glutathione peroxidase (also indicates selenium status).

2. Free T4, Free T3 and TSH (thyroid function).

More esoteric tests which have implications for management:
Micro respiratory studies
Further investigation of poor translocator protein function
Cardiolipin studies (looks at the structure of mitochondrial membranes)
Calcium studies calcium levels inside cells often too high.
Adrenal stress profile salivary levels of cortisol and DHEA over 24 hours
Salivary melatonin levels it is common to get poor melatonin production and therefore poor
sleep in CFS. This is a further reflection of the inadequate HPA axis in CFS.
Lactate dehydrogenase studies if there is evidence of cell damage, this indicates where the
damage is coming from eg liver or muscle?
Red cell carbonic anhydrase indicates hyperventilation

Is your nutritional supplement regime sufficient?
There is no point doing these tests before starting nutritional supplements. This is because
deficiencies are pandemic! This is why | always advise to continue with any nutritional supplement
programme when doing a test of nutritional status. This way | can assess if your current nutritional
regime is adequate or not.

B vitamin profile

Red cell Magnesium

Essential fatty acids

Vitamins A, C and E

Vitamin D3 levels (a bit expensive!)

When symptoms suggest tests:
Gut fermentation test to look for evidence of fermentation by bacteria or yeast. Irritable bowel
syndrome may be caused by food allergy or gut dysbiosis. Low levels of short chain fatty acids
can mean insufficient probiotics in the gut.
Salivary VEGF test for hypochlorhydria if there are symptoms of poor digestion or too much
acid .
Parasitology at the London School of Hygiene and Tropical Medicine  detects worms,
amoebae, giardia, blastocystis hominis.
Comprehensive Digestive Stool analysis ability to digest and gut flora. Parasitology can also
be done as part of this test.
Short chain polypeptides if abnormal suggests leaky gut syndrome.

Looking for Toxic Stress
Fat biopsy for pesticides and/or fat biopsy for volatile organic compounds (VOCs). A fat
biopsy is very easy to do easier than a blood test! A green needle and 10ml syringe is used
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the green needle is pushed into buttock fat, suction applied with the syringe, then withdrawn.
The amount of fat inside the bore of the needle is sufficient to do the test.

Sauna sweat test.

Kelmer test (urine test) for mercury load anybody with mercury fillings will have mercury on
board the question is how much? How hard does one have to work to get rid?

Translocator protein studies.

DNA adducts looks to see if toxins have stuck onto DNA if so, this is a pre-cancerous
condition. This is a useful test to work out how much damage has been done to the body as a
result of toxic stress and therefore how much work has to be put into a detox regime. If
abnormal then it should be repeated following a detox regime to make sure there are
improvements.

Looking for Sensitivity to Chemicals

Lymphocyte sensitivity test for chemicals, heavy metals, silicones, VOCs or whatever. This is
helpful if you suspect sensitivity to chemicals. | often use this where there is a silicone implant to
help decide if it should be removed. Where there is sensitivity there will be toxicity. Indeed,
multiple chemical sensitivity is usually triggered by toxicity.

More recently John McLaren-Howard has developed similar tests to diagnose electrical sensitivity.

Evidence of Damage to Cells
Plasma cell free DNA this is nearly always abnormal in CFS and can be for any one of the
following reasons:

There is poor antioxidant status (see Co Q10, SODase),

There is ongoing toxic stress (such as from pesticides, volatile organic compounds, heavy
metals etc),

There is immune activation (as for example in acute infection),

There is very poor mitochondrial function (see mitochondrial function) score but the patient
is forced to do some muscular activity just in order to live.

The patient is not pacing well i.e. pushing too hard and this is resulting in cell damage.
However some people who are very disabled have no choice just the energy required to
exist will cause tissue damage. So people with the worst mitochondrial function score
often have high cell free DNAs even though they are doing almost nothing.

This can be investigated further with LDH studies which tells us where the damage is coming
from.

Tests not worth doing either because the result is worthless or the test is unreliable:
Tests for food allergy at best these are 70% accurate.
B12 occasionally picks up pernicious anaemia, but regardless of the level | almost routinely
prescribe injections to improve fatigue syndromes. B12 provides instant antioxidant cover. It
has no toxicity. | like to see blood levels above 2000 (at this levels many GPs recommend
stopping treatment!).
Hair analysis does not reliably detect heavy metal toxicity and can be very misleading with
trace elements. Useless for allergies.

There is no point doing a test unless it has implications for management either one needs the test
to make the diagnosis or to determine management options. Always ask this question when
requesting a test or it is money wasted!

Tests ask very specific questions there are literally hundreds of tests available, it is a case of
picking the right one dependent on the symptoms and signs. If your doctor does not ask the right
questions with his tests, then the results will not be relevant to recovery.
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Where there are symptoms pertaining to a specific area such as the gut, tests need to be done to
exclude ulcer disease, gall bladder disease, cancer and so on.

In CFS the problem is micro-pathology (intracellular, immune and biochemical problems),ie
problems inside cells and on cell membranes. This is why standard medical tests do not come up
with abnormalities.
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MITOCHONDRIA ARE THE ENGINE OF THE CAR - THEY SUPPLY ENERGY TO EVERY
CELL IN THE BODY. WHEN MITOCHONDRIA GOES SLOW, EVERYTHING GOES SLOW!

I think this is one of the most important ideas | have come up with in terms of my understanding of CFS and
what to do in order to recover! So please read this very carefully and several times over because for many
sufferers it contains the keys to unlock their illness!

We are made up of lots of different cells heart, blood, muscle nerve cells etc. All these cells are
different because they all have a different job of work to do. To do this job of work requires energy.
But the way in which energy is supplied is the same for every cell in the body. Indeed all animals
share this same system. The mitochondria in my dog, my cat and my horse are exactly the same as
mine. Mitochondria are a common biological unit across the animal kingdom. Energy is supplied to
cells by mitochondria which I think of as little engines which power every cell in the body.

Chronic fatigue syndrome is the symptom caused by mitochondrial failure. The job of mitochondria
is to supply energy in the form of ATP (adenosine triphosphate). This is the universal currency of
energy. It can be used for all sorts of biochemical jobs from muscle contraction to hormone
production. When mitochondria fail, this results in poor supply of ATP, so cells go slow because
they do not have the energy supply to function at a normal speed. This means that all bodily
functions go slow.

Chronic fatigue syndrome therefore is a symptom of mitochondrial failure and every cell in the body
can be affected.

The following cycle illustrates what happens inside every cell:

Fuel

AP
—ADP —

Mitochondrion

— Energy

Oxyen

ATP (3 phosphates) is converted to ADP (2 phosphates) with the release of energy for work. ADP
passes into the mitochondria where ATP is remade by oxidative phosphorylation (ie a phosphate
group is stuck on). ATP recycles approximately every 10 seconds in a normal person if this goes
slow, then the cell goes slow and so the person goes slow and clinically has poor stamina ie CFS.
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Problems arise when the system is stressed. If the CFS sufferer asks for energy faster than he can
supply it, (and actually most CFS sufferers are doing this most of the time!) ATP is converted to
ADP faster than it can be recycled. This means there is a build up of ADP. Some ADP is inevitably
shunted into adenosine monophosphate (AMP -1 phosphate). But this creates a real problem, indeed
a metabolic disaster, because AMP, largely speaking, cannot be recycled and is lost in urine.

Glucese Lactic acld =
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Indeed this is the biological basis of poor stamina. One can only go at the rate at which
mitochondria can produce ATP. If mitochondria go slow, stamina is poor.

Mitochondrion

—[Energyy

C(/\”? Slowly recycled — much
is lost to the body

If ATP levels drop as a result of leakage of AMP, the body then has to make brand new ATP. ATP
can be made very quickly from a sugar D-ribose, but D-ribose is only slowly made from glucose
(via the pentose phosphate shunt for those clever biochemists out there!). This takes anything from
one to four days. So this is the biological basis for delayed fatigue.

However there is another problem. If the body is very short of ATP, it can make a very small
amount of ATP directly from glucose by converting it into lactic acid. This is exactly what many
CFS sufferers do and indeed we know that CFS sufferers readily switch into anaerobic metabolism.
However this results in two serious problems lactic acid quickly builds up especially in muscles to
cause pain, heaviness, aching and soreness ( lactic acid burn ), secondly no glucose is available in
order to make D-ribose! So new ATP cannot be easily made when you are really run down.
Recovery takes days!

Worse than that, lactic acid has to be converted back to pyruvate but this requires a lot of energy
(ATP) to do this. So lactic acid hangs about for a long time causing pain.

The biological basis of treatment is therefore explained:
1. PACE do not use up energy faster than your mitos can supply it.
2. FEED THE MITOCHONDRIA - supply the raw material necessary for the mitochondria to
heal themselves and work efficiently. This means feeding the mitos correctly so they can
heal and repair.
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3. Address the underlying causes as to why mitochondria have been damaged. This must also
be put in place to prevent ongoing damage to mitos. In order of importance this involves:
e Pacing activities to avoid undue stress to mitos
e  Getting excellent sleep so mitos can repair
e  Excellent nutrition with respect to:
0 taking a good range of micronutrient supplements
o0 stabilising blood sugar levels
o0 identifying allergies to foods
e Detoxifying to unload heavy metals, pesticides, drugs, social poisons (alcohol,
tobacco etc) and volatile organic compounds, all of which poison mitos.
e Optimising gut fermentation HYPOCHLORHYDRIA and PANCREATIC
FUNCTION, GUT DYSBIOSIS
e  Addressing the common problem of hyperventilation
4. Address the secondary damage partly caused by mitochondrial failure such as immune
disturbances resulting in allergies and autoimmunity, poor digestive function, hormone
gland failure, slow liver detoxification.

And now for a bit of good news! You will have read (and will read again) that AMP cannot be
recycled. Actually, AMP can be recycled, but it happens very slowly. For practical purposes for
patients who are very fatigued, this recycling is so slow that it is clinically insignificant.
Interestingly, the enzyme which facilitates this recycling (“cyclic AMP") is activated by caffeine! So
the perfect pick-me-up for CFS sufferers could be a real black organic coffee with a teaspoon of D-
ribose! Not too much or one can run into calcium problems. See STIFF MUSCLES.

The Perfect Test for Chronic Fatigue Syndrome

The central problem of chronic fatigue syndrome is mitochondrial failure resulting in poor
production of ATP. ATP is the currency of energy in the body and if the production of this is
impaired then all cellular processes will go slow. It is not good enough to measure absolute levels
of ATP in cells since this will simply reflect how well rested the sufferer is. The perfect test is to
measure the rate at which ATP is recycled in cells and this test has now been developed by the
brilliant medical biochemist Dr John McLaren-Howard. He calls it ATP profiles . It is a test of
mitochondrial function.

Not only does this test measure the rate at which ATP is made, it also looks at where the problem
lies. Production of ATP is highly dependent on magnesium status and the first part of the test
studies this aspect (A).
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The second aspect of the test (B) measures the efficiency with which ATP is made from ADP. If
this is abnormal then this could be as a result of magnesium deficiency, of low levels of Co-enzyme
Q10, low levels of vitamin B3 (NAD) or of acetyl L-carnitine.

The third possibility (C) is that the protein which transports ATP and ADP across mitochondrial
membrane is impaired and this is also measured.

The joy of the ATP profiles test is that we now have an objective test of chronic fatigue syndrome
which clearly shows this illness has a physical basis. This test clearly shows that cognitive
behaviour therapy, graded exercise and anti-depressants are irrelevant in addressing the root cause
of this illness.

To get the full picture I recommend combining this test with measuring levels anti-oxidants such as
Co-enzyme Q10, superoxide dismutase (SODase), and glutathione peroxidase together with NAD
(an element in the process of energy production). See ANTI-OXIDANTS.

Cell free DNA is very useful because it measures severity of the illness. When cells are damaged
and die, they release their contents into the blood stream cell free DNA measures the extent of this
damage. The levels which come back are similar to those from patients recovering from major
infections, trauma, surgery or chemotherapy so this test puts CFS firmly in the realms of major
organic pathology. SODase is an important antioxidant which mops up the free radicals produced in
all the inefficient chemical reactions in the cells. Dr McLaren-Howard also looks at the genes which
code for the different types of SODase! It is common to find blockage or polymorphisms typical of
toxic stress. See INFLAMMATION.

In fact, all of these blood tests have now been combined as a MITOCHONDRIAL FUNCTION
PROFILE (which combines the ATP profiles and tests of antioxidant levels) and can be ordered
from my practice see details below.
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The two other important co-factors in the production of energy in cells are L-carnitine and D-ribose.
The latter is used up so quickly by cells that measuring levels is unhelpful, but low levels of ATP
imply low levels of D-ribose. Acetyl L Carnitine is supplemented as routine.

Therefore, the cost of the Mitochondrial Function Profile, which will now include the mitochondrial
function studies (ATP profiles), levels of Co-enzyme Q10, glutathione peroxidase, zinc copper
SODase, manganese SODase and extracellular SODase together with NAD levels and cell-free
DNA

is £195, plus £50.00 for the letter of interpretation to the GP.

John McLaren-Howard now has specialist equipment to refine these tests further, particularly in
respect of oxidative phosphorylation. See PRACTICAL DETAILS should you wish to order this
test.

Severe CFS is also low cardiac output secondary to mitochondrial malfunction

Two papers have come to my notice recently, which make great sense of both my clinical
observations and also the idea that CFS is a symptom of mitochondrial failure. The two symptoms |
am looking for in CFS to make the diagnosis is firstly very poor stamina and secondly delayed
fatigue. I think I can now explain these in terms of what is going on inside cells and the effects on
major organs of the body. More importantly, there are major implications for a test for CFS and of
course management and recovery.

If mitochondria (the little batteries found inside every cell in the body) do not work properly, then
the energy supply to every cell in the body will be impaired. This includes the heart. Many of the
symptoms of CFS could be explained by low cardiac output because the heart muscle cannot work
properly. Cardiologists and other doctors are used to dealing with low cardiac output due to poor
blood supply to the heart itself. In CFS the low cardiac output is caused by poor muscle function
and therefore strictly speaking is a cardiomyopathy. This means the function of the heart will be
very abnormal, but traditional tests of heart failure, such as ECG, ECHOs, angiograms etc, will be
normal.

Firstly MicroRespiratory studies which look at oxidative phosphorylation (conversion to ADP to
ATP) in more detail. Secondly translocator protein studies which look in more detail at how well
ATP and ADP move across mitochondrial membrane. The point is that the blood supply to the
heart is fine (fuel and oxygen adequate) but the mitochondria cannot convert this to ATP which is
the currency of energy for muscle contraction.

Research by Dr Arnold Peckerman www.cfids-cab.org/cfs-inform/Coicfs/peckerman.etal.03.pdf
shows that cardiac output in CFS patients is impaired. Furthermore the level of impairment
correlates very closely to the level of disability in patients. Dr Peckerman was asked by the US
National Institutes of Health to develop a test for CFS in order to help them to judge the level of
disability in patients claiming Social Security benefits. Peckerman is a cardiologist and on the basis
that CFS patients suffer low blood pressure, low blood volume and perfusion defects, he surmised
CFS patients were in a low cardiac output state. To test this he came up with Q scores.

Q stands for cardiac output in litres per minute and this can be measured using a totally non-
invasive method called Impedence Cardiography. This allows one to accurately measure cardiac
output by measuring the electrical impedence across the chest wall. The greater the blood flow the
less the impedence. This can be adjusted according to chest and body size to produce a reliable
measurement (this is done using a standard algorithm). It is important to do this test when supine
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and again in the upright position. This is because cardiac output in healthy people will vary from 7
litres per min when lying down to 5 litres per min when standing. In healthy people this drop is not
enough to affect function. But in CFS sufferers the drop may be from 5 litres lying down to 3.5
litres standing up. At this level the sufferer has a cardiac output which causes borderline organ
failure.

This explains why CFS patients feel much better lying down. They have acceptable cardiac output
lying down, but standing up they are in borderline heart and organ failure. CFS is therefore the
symptom which prevents the patient developing complete heart failure. Actually, everyone feels
more rested when they are sitting down with their feet up! The subconscious has worked out that the
heart has to work less hard when you are sitting down with your feet up  so we do so because we
feel more comfortable!

Low cardiac output explains the symptoms of CFS

The job of the heart is to maintain blood pressure. If the blood pressure falls, organs start to fail. If
the heart is working inadequately as a pump then the only way blood pressure can be sustained is by
shutting down blood supply to organs. Organs are shut down in terms of priority, i.e. the skin first,
then muscles, followed by liver, gut, brain and finally the heart, lung and kidney. As these organ
systems shut down, this creates further problems for the body in terms of toxic overload,
susceptibility to viruses which damage mitochondria further, thus exacerbating all the problems of
the CFS sufferer.

1. Effects on the Skin

If you shut down the blood supply to the skin, this has two main effects. The first is that the skin is
responsible for controlling the temperature of the body. This means that CFS patients become
intolerant of heat. If the body gets too hot then it cannot lose heat through the skin (because it has no
blood supply) and the core temperature increases. The only way the body can compensate for this is
by switching off the thyroid gland (which is responsible for the level of metabolic activity in the
body and hence heat generation) and so one could get a compensatory under active thyroid. This
alone worsens the problems of fatigue.

The second problem is that if the micro-circulation in the skin is shut down, then the body cannot
sweat. This is a major way through which toxins, particularly heavy metals, pesticides and volatile
organic compounds are excreted. Therefore the CFS sufferer s body is much better at accumulating
toxins, which of course further damage mitochondria.

2. Symptoms in Muscles

If the blood supply to muscles is impaired, then muscles quickly run out of oxygen when one starts
to exercise. With no oxygen in the muscles the cells switch over to anaerobic metabolism, which
produces lactic acid and it is this that makes muscles ache and fatigue so much.

As well as the above problem, muscles in the CFS patient have very poor stamina because the
mitochondria which supply them with energy are malfunctioning.

When we do translocator protein function tests it is common to find lactic acid stuck onto
mitochondrial membranes this illustrates one of the many vicious cycles in CFS if TL protein is
blocked by lactic acid, mitochondria work less efficiently and therefore one is more likely to switch
into anaerobic metabolism and produce more lactic acid!
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3. Symptoms in the Liver and Gut

Poor blood supply to the gut results in inefficient digestion, poor production of digestive juices and
leaky gut syndrome. Leaky gut syndrome causes many other problems such as hypochlorhydria,
allergies, autoimmunity, malabsorption, etc., which further compound the problems of CFS. See
MALABSORPTION.

If liver circulation is inadequate, this will result in poor detoxification, not just of heavy metals,
pesticides and volatile organic compounds, but also toxins produced as a result of fermentation in
the gut again further poisoning the mitochondria. See DETOXIFICATION.

4. Effects on the Brain

Last October I attended a conference sponsored by the late Dr John Richardson. A Canadian
physician Dr Byron Hyde showed us some functional scans of the brains of CFS patients. If | had
not known the diagnosis, | would have diagnosed strokes. This is because the blood supply to some
area of the brain was so impaired. The default is temporary and with rest, blood supply recovers.
However, this explains the multiplicity of brain symptoms suffered from, such as poor short term
memory, difficulty multi-tasking, slow mental processing and so on. Furthermore brain cells are not
particularly well stocked with mitochondria and therefore they run out of energy very quickly. Brain
mitochondria are particularly dependent on blood sugar levels. Many brain symptoms are caused by
HYPOGLYCAEMIA.

5. Effects on the Heart

There are two effects on the heart. The first effect of poor micro-circulation to the heart is
disturbance of the electrical conductivity which causes dysrhythmias. Many patients with chronic
fatigue syndrome complain of palpitations, missed heart beats or whatever. This is particularly the
case in patients with poisoning by chemicals since the chemicals are also directly toxic to nerve
cells.

The second obvious result is poor exercise tolerance. Heart muscle fatigues in just the same way
that other muscles fatigue. Symptomatically this causes chest pain and fatigue. In the longer term it
can cause heart valve defects because the muscles which normally hold the mitral valve open also
fatigue.

THIS APPROACH TO TREATING HEART DISEASE IS EXACTLY THE SAME
REGARDLESS OF THE CONVENTIONAL DIAGNOSIS. So patients with angina, high blood
pressure, heart failure, cardiomyopathy, some valve defects as well as patients with cardiac
dysrhythmias often also have mitochondrial problems and will respond in the same way to
nutritional therapies and detox therapies.

6. Effects on Lung and Kidney

The lung and kidney are relatively protected against poor micro-circulation because they have the
largest rennin-angiotensin system, which keeps the blood pressure up in these vital organs.
Therefore clinically one does not see CFS patients with kidney failure or pulmonary hypoperfusion.

Explanation of the Fatigue Problems in CFS Patients.

Energy to the body is supplied by mitochondria, which firstly produce NAD (nicotinamide
adenosine diphosphate) from Kreb s citric acid cycle and this is used to power oxidative
phosphorylation which generates ATP (adenosine triphosphate). These molecules are the currency
of energy in the body. Almost all energy requiring processes in the body have to be paid for with
NAD and ATP, but largely ATP. The reserves of ATP in cells are very small. At any one moment
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in heart muscle cells there is only enough ATP to last about ten contractions. Thus the
mitochondria have to be extremely good at re-cycling ATP to keep the cell constantly supplied with
energy.

If the cell is not very efficient at re-cycling ATP, then the cell runs out of energy very quickly and
this causes the symptoms of weakness and poor stamina. The cell literally has to hibernate and
wait until more ATP has been manufactured.

In producing energy, ATP (three phosphates) is converted into ADP (two phosphates) and ADP is
re-cycled back through mitochondria to produce ATP. However, if the cell is pushed (ie stressed)
when there is no ATP about, then it will start to use ADP instead. The body can create energy from
ADP to AMP (one phosphate), but the trouble is that AMP cannot be re-cycled. The only way that
ADP can be regenerated is by making from fresh ingredients, but this takes days to do. This
explains the delayed fatigue seen in chronic fatigue syndrome.

So to summarise, the basic pathology in CFS is slow re-cycling of ATP to ADP and back to ATP
again. If patients push themselves and make more energy demands, then ADP is converted to AMP
which cannot be recycled and it is this which is responsible for the delayed fatigue. This is because
it takes the body several days to make fresh ATP from new ingredients. When patients overdo things
and ““hit a brick wall”” this is because they have no ATP or ADP to function at all.

Implications for Treatment

Many patients | see get well with my standard work up with respect to vitamins and minerals, diet,
pacing and sleep. All these things must be put in place to repair and prevent ongoing damage
to mitochondria so allowing them to recover. For mitochondria to recover they need all the
essential vitamins, minerals, essential fatty acids and amino acids to manufacture the cellular
machinery to restore normal function. The mitochondrial function tests then allow us to
identify lesions which can be corrected by attention to nutritional supplements, improving
antioxidant status, detoxing, hyperventilation or whatever. CFS sufferers have limited
reserves of physical, mental and emotional energy and this test allows us to direct those
energies into the most fruitful line of approach.
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Examples of some test results:
ATP profiles — this patient has low levels of ATP, low magnesium, poor conversion of ADP to

ATP with blockage of the active sites together with poor translocator protein function — no
wonder there is severe fatigue!

AC u m ek 1‘ PO Box 129, Tiverton, Devon EX16 0A.

Telephone/voicemail: 077 0787 7175 E-mail: acumenlab/@hotmail.co.uk

Dr Sarah Myhill

ATP (adenosine friphosphate), studies on neutrophils

ATP is hydrolysed 1o ADP and phosphate as the major energy source in muscle and other tissues. It is regenerated by
oxidative phosphorylation of ADP in the mitochondria. When aerobic metabolism provides insufficient energy, extra
ATP is generated during the anaerobic breakdown of glucose lo lactic acid. ATP reactions require magnesium. ADP to
ATP conversion can be blocked by environmental contaminants as can the translocator [TL] in the mitochondrial
membrane, [TL] efficiency is also sensitive to pH and other metabolic-factor changes. [TL] defects may demand
excessive ADP 1o AMP conversion (not re-converted to ADP or through to ATP). Defects in Mg-ATP. ADP - ATP
conversion and enzyme or [TL] blocking can all result in chronic fatigue — a factor in any disease where
i ical energy availability is reduced

ATP whole cells:

With excess Mg added 1.43 nmol/10° cells 1.6—-2.9
(Standard method of measuring ATP)
Endogenous Mg only 0.82 nmol/10° cells 09-27
(Measured ATP result is lowered during i Tlul ium deficiency)
Ratio ATP/ATP™® 0BT  owevsiniiosiia, =065

ADP to ATP conversion efficiency (whole cells):

ATP"® (from above) 1.43 nmol/10°cells (1*) 1.6-2.9
ATPMg(inhibimrpresent) 0.55 nmol/10° cells 2% <03
ATPME (inhibitor removed) 1.02 nmol/10°cells (3%) > 1.4
ADP to ATP efficiency [(3*- 2%)/(1*-2%)] x 100= 54.7 % > 60

Blocking of active sites (2*/1*)x 100= 38.5 % upto 14

ADP-ATP TRANSLOCATOR [TL] (mitochondria, not whole cells):

ATP Ref. range change % ref. range
{pumla’li.’.'rz cells)
Start 274 290 - 700
[TL] ‘out® 358 410-950 30.7 over 35% (Increase)
(in-vitro test) reflects ATP supply for cytoplasm
[TL] “%n® 198 140 - 330 27.7 55 to 75% (Decrease)
(in=vitro test) retlects normal use of ATP on energy demand
Comments | 4 whole-cell ATP. Poor ATP-related magnesium availability.
38% blocking of active sites leading to: Poor ADP-ATP re-conversion.

Low mt-ATP and poor provision of 'new' mt-ATP. Restricted access to mt-ATP

secondary to the 38% blocking of translocator sites.

Dr John McLaren-Howard Mrs Mirhane McLaren-Howard

/ For and on behalf of Acumen
g\’\ﬂ%Q
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A closer look at oxidative phosphorylation with micro-respirometry studies

ACU men PO Box 129, Tiverton, Devon EX16 0AJ

Telephone/voicemail: 077 0787 7175 E-mail: acumenlab@hotmail.co.uk
Reference: Patient:

Date: Doctor:

MicroRespirometry: Studies of Mitochondria

Background and methodoleqy: Venous white cells are separated on a Histopaque™ gradient and the mitochondria from a
standardised number of cells are extracted using molecular sieve material doped with atractyloside. 50ul of washed
mitochondrial suspension in a phosphate-medium of known oxygen saturation is placed in the thermostatically controlled,
magnetically stimed Strathkelvin Mitocell with software monitoring of oxygen use. A mix of substrates is injected into the'
chamber and, nomally, very litle oxygen consumption occurs. The phosphorylation (production of ATP) is coupled to
requirements. High Oz consumption at this stage would indicate the presence of a chemical that is uncoupling electron
transport and oxidative phosphorylation*. With stable conditions established, ADP is added. This condition reflects energy
use and the ADP level should dictate how much oxygen is used in re-converting the ADP to ATP. Inability to achieve the
expected Oz use and/or a change in the rate of reaction reflects substrate insufficiency (we vary the levels to see what is
missing) or the presence of a chemical inhibitor*.

*Further investigation may be needed to establish the nature of any uncoupling agent or inhibitor, Examples: transiocator
[TL] studies, DNA adducts, screens for toxic substances or the investigation of detoxification mechanisms.

Patient’s results superimposed on mean control data (n=48)

Control mean. ====*=** Control range.

A. pH7.25, PO, 100mM
198uM 0,71 (at 37°C).

B. CoQIl0, B3, Mg, Ribose
(normal substrate needs).

C. ADP (1.5nM/10° cells)

(mimics normal energy use)

D. ADP fully utilised.
(normal response).

E. End of monitoring -

around 15% of starting 0, and

about 14 minutes monitoring.

100

50% 0.
Patient’s results =23
P, Additions as B & C above

Substrate changes when
indicated by P, results:

P, 2mM Mg added

Py 2mM CoQ10 added

P, ImM B3 added

P: lmM D-ribose added

Inhibition or uncoupling:

1 1mmol/1 rotenone (inhibitor)

U 1mmol/l DNP (uncoupler)
(DNP = dinitrophenol)

0 4 minutes—» 15

Note: Clinical application of these research procedures is at the discretion of the requesting doctor,

Comments-P {\"“LL“‘} 0y wia bﬂtjg'ﬁ‘ fe ki, ﬂ APP clhowi
ot e,epdrmwm o (# Codd Perd®) vncedfitd, (L 0y e
edesoit Cectar c-/‘f@"/ Oy a_‘c_ukms% Ay w not torf rovee) L?j
edm edddin g o v B—Po 1 fudide ot "‘*"“fc'*"‘ﬁ*‘}

Dr John McLaren Howard Mrs Mirhane McLaren Howard
. . John and Mi rkane McLaren Howard rrad‘iug as Actmen
O ek a0 ’;IVLDF L\Qh"la‘#‘lbq - fqﬂqﬁ'l IV\L' Led awd o d"’"""? ..\011
Leon~ {C. {>? CCA S\JID ‘\‘h"!?i-? dl//[( L@wck, . ?
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A closer look at translocator protein studies

Cardiolipin Studies — a closer look at mitochondrial membranes
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