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Introduction

Multiple chemical sensitivity, MCS, was first offitlia recognised in Germany
and is now included in its edition of the WHOQO'’s Intefoaal Classification of
Diseases, ICD-10, under the code T 78.4. Interestingly,ctide is for “allergy,
otherwise not specified”.

The recent report “Allergy the Unmet Need”, Royal €gé of Physicians, June
2003, records the huge increase in allergy in the UK wplerson in 3 suffering
some form of allergy, a total of 18 milion people. @&se 18 milion some 3
million suffer from severe allergies which can bee-tiireatening and require
emergency treatment.

The release of the Royal College of Physician’s repmincided with the
publication of, another very large report, the RoyainBussion on Environmental
Pollution, 24" Report, “Chemicals in Products: safeguarding the envieabrand
human health.” This report identifies the need for goeraunderstanding of the
health effects of novel chemicals widely used in ggciand distributed
ubiquitously in the environment. Some 30,000 chemicals Witle or no
toxicology now need to be assessed, an enormous undgrtakin

| do not think these reports are unrelated. The risdlexfyy, chemical toxicity and

MCS are consistent with the disturbing data in theperts. The Germans have
surely embarked on the right course. If we are to eng&fgeMCS as a feature of
health care in our modern societies and even mone @@ ideveloping economies
of what is sometimes referred to as the third workhtive need new ways of
diagnosing and treating MCS and related ilinesses. Otsertiere will be a

legacy of ill-health added to the burden of third world ¢oes and the poor in all

societies.

In the USA official recognition has come in the forof reports from the
Department of Justice, the Department of Housing andriJbmvelopment, and
the Department of Education, which accept MCS as aintegé condition for
their purposes, CFIDS Chronicle, 1997. Medical resistandd@S has begun to
evaporate among the American College of Physiciang Aimerican Medical
Association and American Lung Association and Envirartale Protection
Agency state that, “Claimants should not be dismissegsgshogenic and a
thorough workup is essential....” . large population surveysrtépom 16-33% of
people being sensitive to every day chemicals.

A consensus report by 89 physicians, University ofditinat Chicago, 2001,
defines MCS as a chronic condition in which symptoms-

1. recurreproducibly
2. inresponse ttow levels of exposure



3. inresponse tonultiple unrelated chemicals
4. improve or resolvewhen incitants areemoved
5. occur inmultiple organ systems

In the UK MCS has been resisted by the medical estatent generally, with
some honorable exceptions. A major review by Griagelet al, 1999, and a
monograph from the British Society for Allergy, Envirmental and Nutritional
Medicine, 2001, provide substantial evidence for recognaioRICS an organic
illness that can be diagnosed and treated effectivelynajor textbook has
appeared that provides a comprehensive understanding of M&frd and

Miller, 1998.

The triggering event for MCS is often associated wiposure, usually at a high
level, to a single chemical entity, or a commerpidduct formulated in a complex
mixture which is frequently thought to be inert. Thehent develops widespread
sensitivity to very low dose exposures to a wide wardtquite different chemicals.
This poses a significant puzzle for clinicians, toagpdts, allergists, and medicinal
chemists.

Our own work, Figure 1, identifies MCS is one of sevezabgnised overlapping
syndromes, Merck 1999; Hooper, 2000, 2003; see also Donnay 1997 siviieha
common core of biochemical dysfunctions involving gia¢, nervous, immune and
endocrine systems.

??? many other syndromes can be added here. IBS(@ritawel syndrome), Carbon
monoxide poisoning, other pesticide poisoning eg pyrethrgidst polio syndrome,
post viral fatigue syndrome.

Key: OCs = organochlorine pesticides; OPs = organophtspesticides; FMS =
Fibromyalgia Syndrome; HPA = Hypothalamus-Pituitary-Adiexis



Figure 1. Overlapping syndromes sharing a common core of biochédedicits.

It is interesting to note that many Gulf War VeteraRsoctor, 2000; Wessely et al,
20001, OP and pesticide poisoned, Richardson, 2001, and ME-CESnyfigia,
Donnay, 1997, patients report increased and disabling cHemisitivities.

The symptoms shared by some overlapping syndromes tagkifisTable 1. Although
there is confusion and sometimes heated debate abowixiftence of CFIDS, the
American description of ME-CFS, MCS, and OP poisoningrehis no argument
today about the neurological illness, MS, multiple sdms;oor the immunological
illness, HIV-AIDS. This data underlines the multiple teys nature of these chronic
illnesses.

Table 1. Common Symptoms shared by Seven different Chronidilesses

SYMPTOMS OPs | GWS/I | MCS FMS CFIDS MS HIV/
AIDS

JOINT PAIN + + + around + + +
joint area

FATIGUE + + + + + + +

HEADACHE + + + + + + +

MEMORY + + + + + + +

PROBLEMS

SLEEP + + + + + ?? due to +

DISTURBED medicines

SKIN + + + + + burning +

PROBLEMS skin

CONCENTRV + + + + + + +

PROBLEMS

DEPRESSION + + + + + + +

MUSCLE PAIN + + + + + + +

DIZZINESS + + + + + + +

G.l. - Irr. Bow. + + + + + + +

PERIPH + + + + + + +

PARESTHES/

TINGLING

CHEM/ENVIR + + + + + Reported _

SENSITIVITY

EYE + + + + + + +

PROBLEMS

ANXIETY + + + + + + +

TACHY&/OR + + + + + + +

CHEST PAIN

BREATHING + + + Reported + + +

PROBLEMS

LIGHT +/- + + Reported + + _

SENSITIVITY




OP = Organophosphate Poisoning; GWS/I = Gulf War Synditbmess; MCS =
Multiple Chemical Sensitivity; FMS = Fibromyalgia Syondre; CFIDS = Chronic
Fatigue Immune Dysregulation Syndrome = ME/CFS; MS = iMeltSclerosis;
HIV/AIDS = Acquired Immune Deficiency Syndrome.

+ Literature Reported ie. Anecdotal Adapted from Jackie Burkhead

Some agencies and doctors who insist on a psychiaggnaksis have developed a
terminology that confounds questions around MCS and ther otwerlapping
syndromes. Usually the battery of standard tests providedsupport clinical
investigations yield little or no positive results lewgito the false conclusion that
there is “nothing wrong with the patient”. Absenceewidence is taken as absence of
evidence. No regard is given to the limited nature oftés¢s. The standard thyroid
test(s) are particularly limited and recent work fronll&tal, European Laboratory of
Nutrients, Baiser et al, 2000; Downing, 2000, has shownratnalder test, involving a
24 hour urine sample, provides much more accurate and eetiedtis. Nutritional
deficits, particularly in selenium, have a major impawctthe conversion of thyroxine
(T4) to the much more active 3,5,3’-iodothyronine (T3).

New acronyms are invented to cloak medical ignorancearaf unwillingness to
engage with these chronic illnesses. Hence, SSI@@s sind symptoms of ill-defined
conditions, favoured by the War Pensions Agency, PUl&gsistent unexplained
physical symptoms, MUPS, multiple unexplained physical sgmpt used by the
Medical Assessment Panel of the Gulf Veterans llindss, Lee et al, 2000, 2002,
2003.

CHEMICAL EXPOSURES

The Royal Commission report acknowledges the failuresadfregulation in the
chemical industry and provides examples of lessons aotdd from investigations in
the past. These include the enormous problem of the @chlmine compounds first
used as potent insecticides. The extensive worldwide ingfabese compounds, first
made public in Rachel Carson’s ground breaking book, S8ening, 1962, should
have alerted the chemical industry and related industrieducing pharmaceuticals,
herbicides, and pesticides, particularly DDT. But no! Ne®& have organochlorines
ubiquitously distributed in human fat to such an extent wWeatare literally unfit to
eat. Our flesh could not be sold in the market placevoitild be banned as too
heavily laden with toxic materials. The biologicalftiée of these compounds is of
the order of 50 years, so once we are contaminatedevaarked for life. The Inuits
whose diet involves fatty meat from seals and figlycane of the highest loads of
organochlorines and breast feeding is limited by suclaaanation since the mother
is feeding toxic compounds to her new born baby! Theaaroination of our food
chain by organochlorines now limits the harvestingeséential omega-3 fatty acids
from fatty fish, salmon, trout, mackerel, sardines #mel like. In a cruel irony the
recommended consumption of fish oils may prove toxicabgse of the level of
contamination. When purchasing such oils it is importanknow if organochlorine
compounds are contained in them- ask and if no informagidorthcoming then buy
elsewhere. Despite this toxic compounds continued telbased.

The dioxin story is another salutary example. Thesgarwchlorines, 2,3,7,8-
tetrachlorodibenzo[b,e][1,4]dioxin is the best knowne dy-products from the



manufacture or incineration of chlorophenols used incaljure and as antiseptics.
The growing awareness of the toxicity of dioxins leesdlto a progressive reduction
in the exposure levels to these compounds, from nanodfhy to picogram, 18

g quantities. This has not stopped the American miliramy contesting the excessive
illnesses, varying from cancers to birth defects am&l mon-specific symptoms in
Table 1, among Vietnam veterans resulting from the éggent Orange. Only after
20 years was it conceded that the use of Agent Orangeladefvhich contains only
traces of dioxins as by-products of the manufacturing gsydgertell, 2000, Brown,
2001. The endocrine disrupting properties of dioxins releaseuh iaxplosion of a
manufacturing plant at Seveso in N. Italy were resptngilo the change in the ratio
of female to male human births which increased to ¥dr the early birth cohorts.
Birth ratios now appear to be normalising. But stiéirthis a deficit of male children
which is a world wide phenomenon and associated witimiché exposure of the
mother whilst the child is1 uterg Montague, 1998.

Heavy metal poisoning has also emerged as another imagard worldwide. The
recent large increase in autism in the USA, espgaallCalifornia, is strongly
associated the increasing dose of thiomersal, a meocumyaining preservative that
liberates ethylmercury in the body, and is widely usedaiccines, Geier and Geier,
2003; Boyd Haley, DAN Conference, 2003. Mercury contaminaifomaters, even at
low levels can have very serious health effectsxaganic mercury can be converted
as it ascends the food chain into the much more nedcotmrganic mercury
compounds, methyl and ethylmercury. Minamata diseaseawamsequence of just
such a conversion together with a massive increasencentration of methylmercury
in shellfish which formed a significant part of the tdief people living around
Minamata Bay, Tsubaki and Irukayama, 1997. Mercury contaimmatf tuna,
swordfish and other large game fish is now a public aonand limits the
consumption of these fish which provide a supply of eedenhega-3 fatty acids.

Arsenic is much more widespread in the human environrtent thought earlier.
Water supplies are contaminated with high levels in nparys of the world and can
reach toxic levels leading to all the classical symst@f arsenic poisoning- this is
especially so in places like Bangladesh, but arsenidsl@ve high in many countries
including the USA. Recommended levels have been reducedwdwdrio 10 ppb,

parts per bilion, WHO 2001.

Dr Dick Van Steenis has made several studies of raldas® waste incinerators and
crematoria that result in the release of toxic heaeyals and other particulates below
2.5 microns. These particulates enter the deep lung anctieffe carry toxic
material into the body. Carbon particulates also proaig@tent source of destructive
free radicals and are known to be very damaging to hesldmter alia, Van Steenis
1999, 2002.

Dr Chris Busby, 1995, 2000, 2003, of the low level radiation campaww.lirc.org
,in co-operation with scientists from all over thend has produced a major report,
ECRR, 2003, that re-assesses the health effects sinigpmadiation released from
nuclear test programmes and the nuclear industry. Thetreptmulates that the
adverse health effects from such exposures to be resofe 62 milion extra
deaths worldwide. A high price for the failed nuclear expent.



— Unforeseel
Adverse Effects of
Drugs

. Medication Errors

Figure 2. Numbers of Deaths from Medication Errors (wrong drug or dose) and
from UNFORESEEN Adverse Effects of Drugs in England and Wake— 1990-
2000.

The adverse effects from modern drugs are rapidly inoigeasid almost certainly
under-Reported, Eaton, 2002. Figure 2 shows a six-fold incrieageaths from
unforeseen adverse effects for compounds that haveeleamsively investigated and
for which considerable toxicological data will haveebecollected and trials on
healthy and sick people carried out. Even with all thi®ftl science unexpected and
serious events can occur.

In summary, our environment is grossly polluted with demariety of chemicals and
we have virtually no understanding of the toxic effeztamost of them. There is

considerable evidence to show that many can causesadiiealth effects and their
use should be seriously limited or the compounds withdr&Macontinue to release
novel chemicals into our environment as we seek evae technological fixes for

real or imagined problems. The latest involve poteaatbirspectrum herbicides, novel
nucleic acids, and proteins associated with the producti@M crops.

It is important to recognise that usually only individaheémicals are usually tested.
However, the exposure of the public is to the activenutal formulated in a finished
product. This introduces further toxic possibilities. Théher products in the

formulation may be toxic themselves and/or act sysBegily with the active

compound to massively increase its toxicity. This weastainly the case with

organophosphate pesticides which were formulated with kntmxic compounds

such as phenols, chlorophenols, epichlorhydrin, and argamimatic hydrocarbons
such as toluenes and xylene. The phenols were withdirmmm the formulaton in

1993. Another example is the identification of the caokimt properties of the

surfactant used with glufosinate a herbicide which is Widsed with some GM

crops, Koyama et al, 1997, Very often it is impossibleliswover the exact chemical
nature of compounds used in formulations of an active cangsocrude mixtures of

compounds are commonly used, trace impurities are unknodromyg the general

properties of these compounds are known.



MCS is one consequence of widespread distribution of nwsenovel chemicals,
usually in complex and often ill-defined mixtures, manywdfich may trigger a
response either initially or following the developmehfull-blown MCS.

The whole environment, soil, water, air, and food;dstaminated and drastic action
is required now to redress the present very unsatisjesitoation.

TRIGGERING MCS.

Many people with MCS can identify an event when thefesed a large exposure to
a toxic chemical such as a pesticide being sprayed outsidehe house. Sometimes
it may be a result of treatment of and adjacent propertya roof space where
assurances are given that the material “is safe”s Ehifollowed by an increasing
sensitivity to the same or related chemicals theallyi to quite diverse chemicals in
very different situations. Among Gulf War Veterans, G8/\n increased incidence
of chemical and multiple chemical sensitivity, Wessetyal 2001, Proctor, 2000.
More than 40 possible battlefield exposures, 1990-1, haveideatified, IOM, 2000,
with the major ones being vaccines, pyridostigmine Imem(anti-nerve agent
prophylaxis), pesticides (organophosphates, pyrethroidiane), nerve agents (sarin,
tabun, VX), depleted uranium, oil and smoke, Hooper, 2000. Fregusdremical
sensitivity developed to perfume, worn by wives, childrand girl friends and
previously enjoyed by the veteran, and/or to petroleurresumhich had previously
not been a problem, Miller, 2000; Meggs1999. The chemistrpesfumes and
petroleum products is extensive and variable but veryreliftefrom the chemistry of
the pesticides and vaccines and other major Gulf exposures

However, chronic low dose exposure to chemicals whely not be apparent to a
person can also lead to MCS.

WHAT IS GOING ON?
The conundrums posed by MCS require new understandings pfdbesses in the
body that handle foreign chemicals. Major consideratane-
1. Metabolism of foreign compounds in the body.
a.The liver is the main organ of metabolism which galetakes place in
two stages. Other metabolic sites in the body inclirdegut wall and
there are small contributions from other sites.
b.Phase 1 proceeds by oxidative processes involving cytomehP450
enzymes which can be induced to cope with a high loaa fofeign
compound or by some drugs or chemicals, eg. Barbituratesy, fhay
also be inhibited by some chemicals or drugs, eg. QGmeti- this may
lead to increased toxic effects.
c.These enzymes are under genetic contired this genetic variability,
known as polymorphisms, provides an understanding of whye som
people are more susceptible to or handle some cherbetlsr than
others.
d.These enzymes generate highly reactive intermediabed #are
commonly free radicals with considerable potential dausing tissue
damage.
e.In Phase 2 metabolism these Phase 1 reactive inteteediapidly
combine with a variety of simple compounds, sulphaten@naicids,
glucuronic acid to form compounds that are much less veaeind
generally more water soluble that can be excretedhén urine. An




important secondary route of excretion, especiallyniore fat soluble
compounds, is via the bile and thence into the intadtiact.

f. If Phase 1 metabolism outstrips the capacity of Phaseetabolism
there will be a build up of reactive oxygen species. Ensuing
oxidative stress will have severe adverse healtlttsffeSome 80% of
ME-CFES patients suffer from oxidative stress as a trestilmajor
detoxification problems, Rigden, 1999.

g.1f the threshold triggering enzyme induction is raised, idhatever
reason, then toxic compounds would accumulate in the body a
removal would be slow, Mellish, 2001 and undated.

2. Allergy and MCS
The association of MCS with allergy has been theestibpf considerable debate
mainly concerned with the definition of allergy. Or@non scheme recognises four
kinds of allergic/hypersensitivity reactions, Kuby, 1997.

a.Type 1- is mediated by immunoglobulin E. IgE and is almost
immediate, 2-30 minutes, and leads to systemic anaphyldmtd can
be life threatening or to more localised anaphylaixisect bites, hay
fever, asthma, hives, eczema, food allergies. IgEaaote with specific
cells, basophils and mast cells that arstimulated tease potent
vasoactive mediators such as histamine, leukotrienes et

b.Type 2- is antibody-mediated. The antibodies, 1gG and IgMcla sites
on cell walls leading to total destruction of the c€&lis process takes
longer, 2-8 hours. The cell damage/loss can be veryuserexamples
include blood transfusion reactions and some types efaaa

c. Type 3- involves antigen-antibody (IgG) complex formatan occurs
in 2-8 hours. The antigen-antibody complex precipitates/arnous
tissues and induces an infllammatory reaction, exampielide a
number of chronic illnesses, glomerulonephritis, rheormdagrthritis,
systemic lupus erythematosus. A delayed response to ibgest or
vaccines may operate by this mechanism.

d. Type 4-cell-mediated hypersensitivity is slow, 24-72 hound, iavolves
sensitised immune cells, special T cells, that releabemical
messengers, cytokines, which activate other immurne calising direct
cell damage. Contact dermatitis, tubercular lesions;t gegéction are
examples of this type.

Not uncommonly a single chemical or group of chemicafs induce more than one
type of allergic response, eg. penicillins can causelypeéype reactions.

3. Meggs, 1999, sees allergy, defined as type 1 above, and M@%asite sides
of the same coin which share a similar mechanism.

a.The response to an allergen or a chemical irritamotslimited to the
immediate site of application or entry. For examplepuab2% of
asthmatics will have their asthma triggered by eatergac foods. The
inoculation of the gut leads to a response in the lungsggsl calls this

switching. Bee stings may cause a generalised reactiaiving the

whole body and not just the local area affected by dfirgg itself.
Similarly, chemicals that are generally inhaled caause diverse



symptomology associated with the central nervous sysiedaches,
pain, rashes,and gastrointestinal disturbances.

b.Adaptation is a key four stage construct in chemical exgssthat has
been known from the 1950s.

i. Stage 0 — exposures are tolerated without illness.

ii. Stage 1- exposure leads to multiple complaints, headacheanaus
itching, flushing etc.

iii. Stage 2- inflammation occurs in one or more organsitigi
asthma, arthiritis, myositis (inflammatory muscle edise) etc.
Continued low dose exposure at this stage will propagate the
inflammatory condition(s).

iv. Stage 3- fibrosis with tissue damage, irreversible lungads,
advance asthma, deforming arthritis etc. All the majgstems
can be affected, musculoskeletal, respiratory, cardiolasc
gastrointestinal, genitourinary, nervous system.

The removal of the offending chemical(s) will leadrécovery except at
stage 3.

c. Conditioning is a feature of MCS. In chemical sensjtithe most
common classes of chemicals to trigger a reactionvafatile and
odorous. The odour threshold is many times lower thatctiemical
irritancy threshold and this may explain the large dbffige in exposure
levels that develop in MCS sufferers.

d. Essentially, chemical irritants bind to receptorsunmyelinated sensory
nerve C-fiores which are found in the gut, airways, eyad
genitourinary system and are more numerous in patierite MCS.
Binding triggers the release of substance P (for paig) ather
mediators of inflammation by interaction with mastls; Figure 3 . The
ensuing neurogenic inflammation can be switched to athes in the
nervous system, Figure 4.
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Figure 3. Binding of chemicals to C-fibres triggers inflammatoegponse.
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Figure 4. Switching of response via the central nervous systiMg.

Meggs make much use of data from studies on GWVs and repertsxtensive
intolerance to petrol, diesel and oils as well as gghfumes. Many veterans describe
their response as loss of awareness (‘spaced ous)pfasotor control and ataxia. In
some cases this was so marked that driving became dasg&ome veterans are
now unable to fill up their vehicles at a filing statibecause this would render them
incapable of driving safely.

Mortality studies on GWVs show that there is an exadsdeaths from motor vehicle
accidents. Whilst this has been dismissed by the M@B BOD (Department
ofDefence, USA) as a legacy of military serviceut@sg in extravagant and risk
taking behaviour and an inability to cope with a retuoncivilian life no other
explanation has been forthcoming. MCS offers anatiplanation that better accords
with the evidence and military training which requiresra&agant risks be avoided
and makes motor control and awareness paramount.

4. TILT- toxicant-induced loss of tolerance.

Ashford and Miller, 1998, and Miller, 2000, introduced this naaeicept in which
a common mechanism is postulated for both drug addictidnnauitiple chemical
intolerance (their name for MCS) but with oppositgpoeses- addiction (a demand
for regular and repeated doses) and abdiction (avoidanaesobstance). In both
cases the intent is to avoid withdrawal symptoms #natassociated with lack or
presence of the substance. The basic idea is set &igure 5 in which the normal
response to a stimulant (eg. caffeine) involves stinaumafollowed by recovery.
Loss of tolerance leads to an increased responséetiuis to alternative strategies,
abdication (avoidance) or addiction (persistent reiimigrdoses).

Miller, in making a case for TILT, like Meggs relies faon the data from
various studies involving Gulf War Veterans, GWVSs. Intipafar, she draws
attention to the concomitant development of a numibesravings for chocolate,
sugar and caffeine etc. in GWVs. This phenomenon haspreviously been
commented on.



Another aspect of the proposed relationship betweentalmd®&nd addiction is that
dopaminergic, 5-hydroxytrypamine, 5-HT, and opioid neuralvpayh in the brain

are associated with addiction and the response to agddnigs and food. These
same pathways are damaged in GWVs — see below.
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Figure 5. TILT — relationship between abdiction and addiction

Ashford and Miller, 1998, also draw attention to the tpams of volatile or
aerosolised inhaled substances by intraneuronal trdnslomg the olfactory tract
directly into the limbic system. This by-passes theod-brain barrier and
introduces compounds directly into deep (silent) brain siras where many basic
bodily responses are controlled. This part of the bgamiso called the ‘reptile’ or
palaeolithic brain since similar structures with samifunctions are found in many
lower animals.

5. The Blood-Brain Barrier.

-

o Ly Blood- This refers to the endothelial cells lining
> LA iy Bain capillary  the blood vessels in the brain, Figure 6.
The cells possess tight-cell junctions that
Endothelial cells  severely restrict access of compounds
| \ister oxygen, ITOM the blood into the brain. This is a
and glicose — protective  mechanism to restrict entry
into the brain of biological and chemical
toxins that may be ingested, inhaled, or
generated by infection, in other parts of
the body or by injury. There are selective
Cerebrospinal - transport mechanisms that supply
neuronal and other cells with essential

nutrients.
Tight cell junctions occur in other tissues

- Astrocyte

Meuran

Blood flow




particularly the gut and the lungs. This protection linwnsport across the gut
wall- toxins and infections in food and water- andltimgs — inhaled toxins.

Figure 6. The Blood-Brain Batrrier.
The by-passing of the blood-brain barrier by intranealotransport via the
olfactory bulb allows toxins direct access into thairn

Tight cell junctions can be opened by a number of battnd viral toxins and by
some chemicals including organophosphates and pyrethrogls &v very low
concentrations. A very recenin vivo study in mice using advanced mass
spectrometry technigues, Vogel et al, 2002, found that dokgsarathion or
permethrin at attomolar, ® molar, concentrations opened up the blood brain
barrier and increased, by ~20%, transport of a markempoand,
diisopropylfluorophosphate, into the brain. These tiny tjts correspond to the
amount of residue that would be found on a single applevolipspraying.

The blood-brain barrier is lest efficient in the egiof the paleolithic brain and any
leakage through the barrier will be greatest in theg®mes, basal ganglia, brainstem
and thalamus.

The opening of tight cell junctions at one site is mfeEcompanied by opening of
tight cell junctions at other locations, for exampie asthma the gut junctions are
opened up giving rise to increased gut permeability. Organppates will increase
gut permeability as well as opening the tight cell jumgiof the blood-brain
barrier.

Essential tissue barriers can be opened or by-passeatibys mechanisms that are
known to be associated with MCS and related overlappmdysynes.

6. AN ALL ENCOMPASSING MODEL FOR OVERLAPPING
SYNDROMES

The incisive research of Dr Robert Haley with GulaMVeterans, Haleyinter
alia 2000, 2002 has identified cellular damage to the deep (silent) diructures,
the basal ganglia, and the brain stem, Figure 7. Using etiagresonance
spectroscopy he found about 25% of cells in these aretie dirain were dead.
The basal ganglia located deep in the brain and compossedvefal different
nulcei initiate and control movement sequences, suchwalking and other
voluntary movements carried out unconsciously. They wippzaund the
thalamus that sits at the top of the brain stem. theé&amus is a relay centre for
sensory nerves and relays signals coming via the spimdland brainstem to the
higher areas of the brain. It is particularly invohregbain sensations.



Figure 7. Basal Ganglia wrapped round the Thalamus deep in thBrain.

The brain stem, Figure 8, is composed of the midbraing,pamd medulla. The
midbrain controls visual and auditory reflexes and damage Wwould make for
photophobia and aversion to noise. The pons is cortevitk facial expressions
and eye movement- nystagmus is quite commonly found in avi& related
overlapping syndromes. The medulla regulates heart rat®d bpressure,
digestion- swallowing and vomiting, respiration and tenfpeea Most of these
functions are disturbed in the overlapping syndromes. Balamd orientation
associated with brain stem function are also notlgedfected.

Haley described the symptoms found in GWVs as arising) flamage to those
parts of the brain that are known to be damaged in RBanks disease and other
diseases such as, Huntingdon’'s chorea, Fahr's and Witiisease. Parkinson’s
disease involve significant loss of dopaminergic neuroftss accords with
Miller's suggestion that addiction and chemical sensjtivnight be closely
related.

The cause of this damage Haley put down to chronic expdsulow levels of
nerve agents, particularly sarin gas. Sarin is an opgfasphonate that is similar,
in structure and biological activity, to organophosphastigdes that were widely
used in the Gulf War 19990-1. Both these groups of chemicadetf{ter with
pyridostigmiine bromide- NAPS tablets) attack the cleotsic nervous system

BASAL
GANGLIA

THALAMUS

producing a devastating ‘triple whammy’, Hooper, 2000. A ckdljic neurone
plays a crucial regulating role in controlling the atyivof the dopaminergic,
glutaminergic and gabaminergic neurones associated witkinBam's disease,
and Huntingdon’s chorea, the basal ganglia, Kruk and Pyd®&,. Cheney and
Hyam, 1999, describe ME-CFS as ‘cholinergic wipeout'.

Richardson 2001, describes a 15-year old boy with frank garken symptoms
following a virus infection and Bruno, 2002, describes,ome detail, the damage
to dopaminergic neurones in the basal ganglia that ieddwsthe polio virus.



Goldstein, 1999, describes ME-CFS as a limbic encephailppabight about by
viral infection. The limbic system is encircles thasal ganglia and is part of the
deep (silent) brain structures, Figure 8.

MID BRAIN

THALAMUS
BRAIN STEM

Figure 8. The Limbic System encircles the Basal Ganglia (hehown in this
cut away) which enclose the Thalamus at the top of the Midam,part of the
Brain Stem.

The limbic system is also the area of the braih #hanost affected (damaged) in
multiple chemical sensitivity, Ashford and Miller, 1998. i& composed of a
number of brain regions including the amygdala, particuladgociated with

aggression, the hippocampus associated with learning, iBocogand memory

(some GWVs have reduced hippocampal mass), and hypothalaatudrives the

pituitary gland and the endocrine system. The activibéshe body that are

governed by the limbic system are concerned withpselervation (hunting for
food, fighting) preservation of the species (sexual bebavand rearing of

offspring) fear, rage and pleasure and the establishrhen¢mory patterns. Loss,
or partial loss, of these functions is common amoktissufferers.

An important part of the limbic system is the olfagtdulb, Figure 9. Volatile

chemicals and odours are transported intraneuronallytheieolfactory bulb and

nerve, directly into the limbic system. The problemfissmells and odours are all
too common in ME and the other overlapping syndromes.

Acetylcholine is a major neurotransmitter in the biien system and it is not
surprising that exposure to OPs, and nerve agents usedmicehwarfare cause
serious deficits in this system.



MIDBRAIN
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Figure 9. A cut away view of the Limbic System

Neurological damage as a result of toxins, biologicatlemical, entering the
deep brain structures would give rise to the symptoms comtooall the
overlapping syndromes.

It is now clear that certain chemicals and biologimadins cause the tight cell
junctions to open and allow these toxic materialsrtterethe brain. The BBB is
least efficient round the primitive brain regions, diésd above, making
movement of toxins into these areas of the brasieeaVolatile compounds are
transported intraneuronally directly into the deep bimieas via the olfactory
bulb, thereby bypassing the BBB. The deep, silent, bragions are more
susceptible to damage from all environmental toxins.

The common symptoms are associated with common pattenjury to the deep
areas of the brain, the brain stem, thalamus, lggsallia, and the limbic system
provide a coherent explanation for all the overlappimgisymes.

» ME may arise from a number of different viral infects. The inflammatory

response to viral infections resulting in endotheliahdge provides an indirect
but devastating mechanism for damage to the centrabuersystem. The recent
comprehensive model, for ME-CFS, fibromyalgia, multipemical sensitivity,

post traumatic stress disorder, that involves glutamateptor sensitisation by
excessive release of nitric oxide and its highly dettreiclerivative, peroxynitrite

also fit this scheme, Pall, 2000, 2002; Pall and Sattez2@@]. It is noteworthy

that nitric oxide also has a major role in intedtimlammation, Kubes and
McCafferty, 2001. Nitric oxide also plays a major ratethe cardiovascular
system where it causes vasodilatation and a falbiadbpressure.



» PPS, post polio syndrome, arises from polio virus anddatnteroviruses,
Richardson, 2001, Dowsett, 2003.

» Organochlorine poisoning from excessive exposure to owgidorine

pesticides, Richardson, 2002.

» OP poisoning from excessive exposure to this class sifckes. The role of
synergy with other chemicals that occur together irtipéss and mixtures of
pesticides is associated with a massive increasexioityp Abou-Donia et al,
1996; Abou-Donia, 2001.

» Multiple chemical sensitivity from exposure to toxic eatcals or

combinations of toxic chemicals, Ashford and Mill&@98; Miller, 2000, Meggs,
1999, Donnay, 2000.

» Fibromyalgia can be regarded as a variant of ME thahssociated with
excessive neuromuscular pain.

» Gut dysbiosis and irritable bowel syndrome provide #erradtive source of
toxins, Butt et al 2001.

7. Some Preliminary Conclusions

Using our IAG test we have data on more 100 people someodgmwith MCS
but others with ME-CFS, organophosphate poisoning, andS GWio report
increased chemical sensitivity to a variety of digetcempounds. From this data and
through extensive contacts and discussions with peopleriagff from these
syndromes and those professionals who were supporting wleehrave built up a
picture of the common core of biochemical deficitsratidoy these different groups,
Figure 1.

These deficits break down into 4 major groups.
a. Gut function and integrity

i. One of the commonest features of the overlapping syrefasma
disordered gut. Restoring gut function is helpful to many MeS.

ii. The IAG test which results from aberrant tryptophartafmelism
generating a potent and destructive compound, indolylacgid.
This compound which is metabolised to IAG arises fraantdrial
metabolism in a dysbiotic gut and indicates damage tauhevall
with increased permeabilty and compromised digestion, pEoo
2003; Shattock and Savery, 1997. Gut permeability is readily
measured, Biolab, 2000.

iii. Compromised digestion releases opioid fragments from psotei
milk and gluten, the casomorphins and gliadomorphins. These
pharmacologically active peptides are carried through thegable
gut wall and can then exert their effects locally ke tgut and at
other sites particularly in the central nervous syst&ngestive
activity can be measured, Biolab, 2000.

iv. The opioid excess theory of autism provides an understaradfin
these different processes and is summarised in Figure 10.
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The schematic diagram at Figure 11 shows the importan¢keof
central role of opioids in communication between the
neuroendocrineimmune systems. The balance between shstems

is essential for good health and any disturbance ofoddance can
lead to dysfunction in any of these systems and give tosthe
constellation of symptoms commonly found in all thesrdapping
syndromes.

The production of 5-HT, an important neurotransmittethia gut
and CNS, is reduced as a result of disordered tryptophan
metabolism. It also plays an important role in endwcirfunction,
Richardson, 20001.

Useful and practical steps can be taken to corredhedket problems

in the gut- see treatment below



Figure 11. Schematic showing the role of Opioids (OPSs) in theroanications
between the Neuro (CNSMmune, and Endocrine Systems, Ader, 1991.

b. Sulphur metabolism, detoxification, and Membrane Intggrit

i. Sulphate metabolism is part of the major Phase 2 me&tabo
processes that is especially important in the remofvahenols and
amines from the body. It is known to be disturbed in M@8 other
overlapping syndromes. The measurement of serum leveisnairy
sulphite is diagnostic. If sulphate levels are low andetlie sulphite
in the urine this indicates a specific failure of axyeme, sulphite
oxidase. This enzyme is dependent on a molybdenum ato-far
the enzyme and can readily be supplied as a supplement.

ii. Sulphate is mainly synthesised in the body from thentsd amino
acid cysteine. The cysteine cycle serves many qibgroses and is
dependent upon the presence of folates and vitamin B1Z& It |
possible to check the functional status of the cyst@nmkmethionine
cycles and correct any deficit of these vitamins.

iii. Sulphate is an essential component of key membraneiaigsb
macromolecules, glycosylaminoglycans (GAGs). Theseecugs
maintain a negative charge on the membrane and sésweaa
hydration sites which maintain the properties of muaoambranes,
Owens, 1998; Hooper, 2003.



iv. Some GAGs play special roles in controlling blood elgttand the
immune response.

v. Sulphation is a key process in controling the balantekey
pharmacologically active molecules, DHEA
(dehydroepiandrostenone) which is the major steroidegtar the
body and chlolecystokinin which is the most abundantapmptide
in the brain and also has a key role in gut function.

vi. Thiols are key compounds in maintaining the redox poteotieells
and in counteracting oxidative stress. The key intnaleelimolecule
is glutathione which is synthesised from cysteine.

c. Polyunsaturated Essential Fatty Acids, PUFAs.

i. These are required to maintain normal membrane strucnde
function and form an integral part of the central cofemost
membranes throughout the body.

ii. They also provide essential precursor molecules for keypounds
associated with the inflammatory response which nmaypko- or
anti- inflammatory.

iii. There are two classes of PUFAs, the omega-3 oilsdfaufish and
flax seed oil, and the omega-6 oils found in most plaig eg
evening primrose oil. It is now recognised that it he tobalance
between the omega-3 and omaega-6 oils that is important.

iv. The measurement of PUFAs in red blood cell, RBCs, memnels
provides a quantitative measure of these important compounds
Biolab 2000. An indirect measure of any deficit is provided b
assessing the proportion of mishaped RBCs in a fixeddbdmeear,
Simpson, 1989a,b; Spurgin, 1995.

d. Trace Element and Vitamin Status

i. Although it is possible to make recommendations aboutlyne#
the essential elements | have selected the follovaeisigthe most
commonly mentioned.

ii. Magnesium- this is not really a trace element bus ibften low in
many people with ME-CFS. Magnesium plays an essentglimoa
huge number of key biochemical processes. It can beuneshm
RBCs.

iii. The genuine trace elements of greatest importance appeae,
selenium and zinc. Both can be readily measured. Sepapsrs
have reported the low to very low selenium levelshm population
as a whole, Rayman, 1997, 2000. The levels are so lovihinat is
now a strong case for supplementing general foods wihetbiment
in a suitable form. Selenium plays a key role in thgrainction
(conversion of T4 to T3) and in important detoxificatienzymes
(glutathione transferases) as well as other enzyiedybdenum
has already been discussed.

Iv. Zinc is required to combat infections, particularly Minéections.

v. The key vitamins are B1, B6, B12 and folates, C (ascatitt), E,
and carotenes. The last three are essential comgootmhe anti-
oxidant cascade and are useful in combating oxidativesstre



| am aware that many other proposals can be made anydoaua be justified from
literature reports and/or the experiences of people suyfffom one or more of the
overlapping syndromes. Figure 12, provides a summary of tisghj@lsiochemical
deficits and the supplements that will correct thenaviehhighlighted what appear
to be the most important general factors but this @areplace the judgement of a
wise physician or nutritional therapist.
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Coxsac hie Fhuidity
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PUFAs
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SUPPRESSION!
ACTIVATION PR OBIOTICS ™NETTR nmnnﬂ'
MEMBRAN'ES HORMONMES
1
/ Mo MgS0, MSM\
DETOXIFICATION
THIOL DEPLETION B 12 MITOCHONDRIA
OXIDATIVE STRESS ENERGY METABOLISM
GLUTATHIONE Vit C
ANTIOXIDANTS CoQ WADH SUCCINATE

Figure 12. Composite of Interactive IAG/TRP-Sulphation/Sulphur andcRU
Systems with Treatment Summary in red letters.

8. Treatment

Detoxification techniques have been pioneered by Reh adhers and include,
environmentally controlled accommodation with stiecintrol of air and water to
unmask toxic effects and a variety of heat depurationepires and desensitisation
techniques allied to nutritional medicine, Rea, 1998, BSMEN97, 2000.

Our approach involves

Correcting Gut Function and Structure Problems.
I. The 4Rs. A stepwise approach is summarised by the falipwi

» Remove - problem foods- milk/dairy (3weeks) and/or
gluten containing foods (8 months).

» Replace — key enzymes proteases, lipases etc. There are
good prescribable products available.

» Re-inoculate with key gut bacteria such as lactobacill,
bifidobacteria. These are found in live yoghurt prepanatio
and are also supplied as freeze-dried preparations in
capsules

» Repair — glutamine is a key repair molecule in the gus It i
readily available and easy to take.



b.

C.

ii. A more extensive programme, known as the Sunderland déipi®

available at http://osiris.sunderland.ac.uk/autismThis includes a

food diary for identifying other food intolerances.
Addressing Sulpur metabolism and Sulphation problems.

The use of Epsom salts, magnesium sulphate, addresses both
magnesium and sulphate deficiency. Small oral doses of
magnesium sulphate BP (a product that complies with the
standards of the British Pharmacoepia) may be allishaeeded.

It is best to use a dose of around 600mg (1/3 teaspoonfu§ter w
once or twice a day with food. Alternatively, Epsonissaan be
placed in the bath water (couple of handfuls of the chiegiaele

of commercial Epsom salts).

Magnesium and sulphate are not readily absorbed orally or
through the skin but the above regimen will provide a cefit
supply for most people- others may need intravenous imLsio
Larger doses of magnesium sulphate are used as a purgatiee so
watery diarrhoea develops then the dose should be reducad or
alternative source of magnesium and sulphate used. Too much
magnesium may lead to adverse effects some of whicknanen

to be serious so small doses and regular monitoringramgy
advised. Once normal levels of magnesium and sulphate are
reached then no further treatment is necessary. Qgamic and
broccoli are good food sources of sulphur and green vegetaible
magnesium.

Other preparations of magnesium salts are availablemugh
more expensive eg. the glycinate. Sulphur can be supplied as
MSM (methylsulphonylmethane) but there are concerositathe

use of this compound, Owens, 2003- personal communication.
Vitamins B12 and Folates play an important role in sulphur
metabolism and need to be provided following the assesshe
functional levels of these compounds. It is importarntrovide

both series of compounds. The dosage regimens are adten w
above those commonly employed and of the order of 1,000-5,000
micrograms per day for at least 1 week for B12- best as
hydroxycobalamine - by injection or buccal absorptlesiate can

be given at 2.5 mg daily for 1 week.

Methylcobalamine, the final form of cobalamine Imetsulphur-
methylation cycle is now available in the USA anddely
advocated as the ultimate treatment. This is providéthsalin®
syringes for self-injection and offers some advantagess a
rather unstable compound and only quality assured products
should be used. They are expensive, DAN, 2003.

PUFAs — essential fatty acids.
The importance of essential fatty acids is recognised the
Sunderland protocol and important sources indicated.
It is now clear that it is the balance of omegaish(bils and flax oil)
and omega-6 (plant seed oils, eg. evening primrose aifpertant.
A number of commercial formulations include both typédPtFAs



which play an important role in the production of prod amti-
inflammatory mediators, prostaglandins and leukotrienes.

ii. It is important to Cod live oil has the added advantage pfoviding
vitamin A in addition to the fatty acids. However, riheare proper
guestions about vitamin A toxicity so the dose is imgatrt

iv. It is important to ensure that all products containing-R&) are free
from pesticide and mercury contamination and contain caeptive
anti-oxidant such as vitamin E to prevent the rapid detjoad#hat
occurs in air.

d.Minerals and Vitamins
i. Magnesium has been covered above.
ii. Selenium is readily available in a variety of fornatt will ensure
assimilation and an appropriate dose is given on masiufations.
iii. Zinc is similarly available.

e. Thyroid deficiency

i. Very commonly patients suffering from any of the oappging
syndromes are described as biochemically euthyroid @dprbut
often regarded as clinically hypothyroid (excessive arshhbiing
fatigue, low level of alertness, weight gain, dry skid &air, brittle
nails, emergence of autoimmune disorders, etc). T autictory
picture is usually based on the measurement of bloods levelSH
(thyroid stimulating hormone) and T4 (thyroxine). Howevthe
most important and potent thyroid hormone is T3 whidbrisied in
the body from T4 by deiodination by a selenium-dependennasn
If this process is faulty then thyroid function will langerously
compromised. Low levels of free, circulating thyroxiaed raised
receptor resistance can also contribute to a hypathgtate. The
complex factors involved with hypothyroidism have retebeen
recognised, Dayan,2001, Shames and Shames, 2001. All these
different steps need to be checked out before normalithfgmction
is accepted in an ME patient. It is a matter of thameming
physician backing his clinical judgement against the lgiogtal
data supplied from the laboratory.

il. It is now clear that the conventional blood testsvigi® only a
snapshot of thyroid status. An older and more religse ihvolves a
24-hour urine test, particularly for T3, that is both meeasitive and
reliable, Baiser et al, 2000; Downing, 2000

f. Other Factors.

i. | am aware that many other factors may be impofantthe above
cover the most common and most basic in my limitggee&nce and
quite far-reaching contacts with various groups sufferingmfr
overlapping syndrome illnesses.

ii. Mitochondrial support, N-acetyl-L-carnitine, lipoic acidnd Co-Q,
Liu et al, 2002, is important but | believe that it istbaddressed
after the above treatments have been explored.

Conclusions



The widespread use of chemicals of unknown toxicity Bapgrdised the health of
the environment and people throughout the world. Hubris comdplacency have
prevented a search for deeper understanding of human anonememtal systems and
led to increasingly risky attempts at technologicaldixkeat have increased the level
of damage and danger to this and future generations bpgnmagethe toxic burden of
unknown chemicals. Without a profound change of heart and m every major
human institution then we shall inevitably regresso irtvermore destructive
situations. The important changes will encompass and rderdathe energies of all
human societies and communities, medicine, scienceminigr commerce,
government, military and, above all, the ordinary peopkhe land in every nation.

References

Abou-Donia MB. Stress and Combined Exposure to Low [Dxilges of
Pyridostigmine Bromide, DEET, and Permethrin in AdultsRaauses Blood Brain
Barrier Disruption and Neurochemical and Neuropathologidedrations in the
Brain. AHMF Conference Proceedings, Sidney, 2001 avaible
http://www.ahmf.org/01laboudonia.html

Abou-Donia, M.B., Wilmarth, K.R., Jensen, K.F., OehmF.W., Kurt, T.L.
Neurotoxicity Resulting from coexposure to pyridostigmin®rBide, DEET, and
Permethrin: Implications of Gulf War Chemical Exposure$ Toxicol.
environ.Health1996,48, 35-56.

Ader et al. Psychoneuroimmunology,”‘?Edition, ed Robert Ader, David L Felten
and Nicholas Cohen, Academic Press, New York 1991.

Ashford AN and Miller CS. Chemical Exposures: Low Levahd High Stakes?
Edition, John Wiley, New York, 1998.

Baiser WV, Hertoghe J, Eeckhaut W. Thyroid InsufficiensyTSH Measurement
the Only Diagnostic Tool2 Nutritional and Environmental Medicir#000;10:105-
113.

Bertell R. Planet Earth: the latest weapon of waom#&hn’'s Press, London, 2000.
see alsavww.the-womens-press.com

Biolab. Medical Unit, Nutritional and Environmentallaratory Guide. For details
of all services segww.biolab.co.uk

Boyd Haley, DAN Conference Proceedings Spring, Philadel#003, p.129-140.
The whole volume has much that is relevant to all fdeets of MCS and its
treatment.

Bruno RL. The Polio Paradox, Warner Books, New York, 2002.

BSAENM . British Society for Allergy, Environmentaind Nutritional Medicine.
Multiple Chemical Sensitivity; Recognition and managemé&aton KK, Anthony
HM (moderators). British Society for Allergy, Envinmental and Nutritional
Medicine, Knighton, 2000. See alovw.bsaenm.org.uk

BSAENM . British Society for Allergy, Environmentaind Nutritional Medicine.
Environmental Medicine Clinical Practice, Anthony WBjrtwistle S, Eaton K,
Maberly J. British Society for Allergy, Environmehtand Nutritional Medicine,
Knighton, 2000. See alseww.bsaenm.org.uk

Busby C. Science on Trial: On the Biological Effeat&l Health Risks following
Exposure to Aerosols produced by the use of Depleted Urawaampons.
Submission to the Royal Society Working Group, 2000- aveilast

www.lIrc.org/
Busby C. Wings of Death, Green Audit Books, Aberystw$g05.




Butt HL, Dunstan RH,McGregor NR, Roberts TK. ‘Bacte@alonosis’ in Patients
with Persistent Fatigue. AHMF Conference Proceedingdney, 2001 available at
http://www.ahmf.org/01butt.html

DAN Conference Proceedings Spring, Philadelphia, 2003.

David Brown, Washington Post Staff Writer, Friday, Agfl, 2001.

Dayan CM. Interpretation of thyroid function tedtancet2001;357:619-24.
Donnay A, Plumlee L, Hilgard P, Schwinger G. Germangobges first country to
officially recognize MCSOQOur Toxic Time2001; February, page 1.

Donnay A. Overlapping Disorders: Chronic Fatigue SyndroifRdgromyalgia
Syndrome, Multiple Chemical Sensitivity and Gulf War &yme. Based on
testimony submitted to Centres for Disease Contralofib Fatigue Syndrome
Coordinating Committee, 39  May 1997. Download from
http://www.mcsrr.org/factsheets/overlaping.html

Downing D. Hypothyroidism: Treating the Patient not tadoratory.J Nutritional
and Environmental Medicin2000;10:101-3.

Dowsett E. ME and Enteroviruses. Presentation at A@aference on ME Exeter,
April 12th 2003.

Eaton L. Adverse reactions to drugs incre&sej 2002;324:8.

ECCR, European Committee on Radiation Risk, Ed. Busb@i@en Audit,
Aberystwyth, 2003.

European Laboratory of Nutrients. REgulierenring9, 3981 LA Buritost Bus 10,
3980 CA Bunnik, the Netherlands. Who provide a useful papagithiijormone in
Urine: A solution to the Diagnosis of Hypothyroidism.

Geier MR, Geier DA. Thiomersal in Childhood Vaccindseurodevelopment
Disorders, and Heart disease in the United Stdtésner Physicians and Surgeons
2003;8:6-11.

Goldstein J. The Diagnosis of Chronic Fatigue Syndrasree lambic
Encepphalopathy available ftp://www.primenet.com/~camilla/limbic.txt
Gravelling RA, Pilkington A, George JPK, Butler MP, Tahiti SN. A Review of
multiple chemical sensitivityOccup Environ Medl999:56:73-85.

Haley RW, Fleckenstein, JL, Bonte FJ, Devous MD, MalisWw, McDonald,
GG, Petty, F. Brain Abnormalities in Gulf War Syndeankvaluation withtH MR
SpectroscopyRadiology2000, 215, 807-817.

Haley RW, Horn J, Roland PS, Wilson WB, Van Ness B@te FJ, Devous MD,
Matthews D, Fleckenstein JL, Wians FH, Wolfe GI, KdrL. Evaluation of
Neurologic Function in Gulf War VeterarBAMA 1997b;277:223-230.

Haley RW. Lecture to the House of Lords, Jun® 2002 and report of Research
Advisory Committee to Sub-Committee on Gulf War llses (Chairman
Christopher Shays) 2002.

Hooper M. Engaging with ME:Towards understanding, Diagnasis reatment.
Available from Professor M Hooper, School of Sciencé&leming Building,
University of Sunderland, Sunderland SR2 7EE, price £4-60 instage and
packing.

Hooper M. IAG- a marker molecule for dietary interventiin Overlapping
SyndromesJ Nutrition Practitioner2000,2, 35-6.

Hooper M. The Most Toxic War in Western Military kisy. Evidence submitted to
the House of Commons Select Defence Committee, Deered999. Published in
7" Report of Defence Select Committee. Gulf Veterafisesses. Report and
proceedings of the Committee with Minutes of Evidena® Appendices, April 19
2000.




Institute of Medicine Gulf War and Health volume 1 & 2 tiNaal Academy Press,

2000.

KoyamaK, Koyama K, Goto K. Cardiovascular effectsaoherbicide containing

glufosinate and a surfactanit vitro andin vivo analyses in rats Toxicology and

Applied Pharmacolog$997;145:409-414.

Kubes P, Mc Cafferty D-M, Nitric Oxide and Intestidaflammation. Am J Med
2000;109:150-8.

Kuby J Immunology, 4 Edition, Freeman, New York, 1997.

Lee HJ, Gabriel R, Bale AJ, Bolton P, Blatchley NHinical findings of the second

1000 Gulf War Veterans who attended the Ministry of DedencMedical

Assessment Programmé&.R Med Corp2001;147:153-160. See also response by

Hooper M posted dittp://osiris.sunderland.ac.uk/autism

Lee HJ, Gabriel R, Bolton JGP, Bale AJ, Jackson Malth Status of and clinical

diagnosis of 3000 Gulf War veterans.Roy Soc Med®002;95:491-7. See also

response by Hooper M postedhétp://osiris.sunderland.ac.uk/autism

Liu J, Head E, Gharib AG, Yuan W, Ingersoll RT, Hagen, dtman CW, Ames

BN. Memory loss in old rats is associated with braitochondrial decay and

RNA/DNA oxidation: Partial reversal by feeding acdiytarnitine and/or R-

o-lipoic acid.PNAS2002;99:2356-2361.

Meggs WJ (a). Gulf War Syndrome, Chronic Fatigue Syndrand,the Multiple

Chemical Sensitivity Syndrome: stirring the cauldroncoffusion.Arch Environ

Health1999;54:309-11.

MeggsWJ (b). Mechanisms of allergy and chemical seigitiToxicol Indust

Health1999;15:331-8.

Mellish CE. Multiple Chemical Sensitivity — An Elevati of Enzyme Induction

Thresholds undated.

Mellish CE. Multiple Chemical sensitivity — an ExtremCase of a Universal

Condition.J Nutirtional and Environmental Medicir001;11:63-67.

Merck Manual, Millennium Edition, Merck Sharpe and Doha#99

Miller CS. Toxicant-induced loss of toleranéeddiction2000;96:115-139.

Montague P. Missing BoysRachel's Environment & Health Weekly (REHW)

1998;594, April 16th.

Owens SC. Exploration of the New Frontier between &t Brain: A look at

GAGs, CCK and Motilin in Psychobiology of Autism: CumteResearch and

Practice, Van Mildert College, University of Durham #pt5™-17" 1998.

Autism Research Unit and Autism North Ltd, 1998.

Pall ML, Satterlee JD. Elevated Nitric Oxide/Perokyt@ Mechanism for the

Common Etiology of Multiple Chemical Sensitivity, Chio Fatigue Syndrome,

and Posttraumatic Stress Disord&nn NY Acad S&001;933:323-329.

Pall ML. Common etiology of posttraumatic stress disgrileromyalgia, chronic

fatigue syndrome and multiple chemical sensitivity vievaled

nitricoxide/peroxynitrite.

Pall ML. Elevated, sustained peroxynitrite levels @&sdause of chronic fatigue

syndromeMedical Hypothese2000;54:115-125.

Pall ML. NMDA sensitisation and stimulation by peroisite, nitric oxide, and

organic solvents as the mechanism of chemical sgtysih multiple chemical

sensitivity. FASEB 22002;16:1407-1417.

Proctor SP. Chemical Sensitivity and gulf war vetérdimesses. JOccup Med

2000;15:587-99.




Rayman M. The importance of selenium to human healincet 2000;356:233-
241.

Rayman MP. Dietary selenium:time to a8MJ 1997;314:387-8.

Rea WJ. Chemical Sensitivity, Vol. 4 - Tools of Diagis and Methodsf

Treatment, CRC-Leis Publishers, Boca Raton, New Yadqgdon, 1998. Earlier

volumes in this series cover all aspects of ChenSealsitivity. For full details of

the work of Dr Rea seeatp://www.ehcd.com/

Reid S, Hotopf M, Hull L, Ismail K, Unwin C, Wessely. Multiple chemical

sensitivity and chronic fatigue syndrome in British GM{far veterans.Am J

Epidemiol 2001;153:604-9.

5Ft\’hesearch Advisory Committee on Gulf War Veterangses Interim Report June
25" 2002.

Richardson J. Enteroviral and Toxin Mediated Myalgic datm@lomyelitis/Chronic

Fatigue Syndrome and other Organ Pathologies. Haworth cked?ress,

Binghampton NY, 2001.

Richardson J. Four Cases of Pesticide Poisoning Piegast"ME", Treated with a

Choline Ascorbic Acid MixtureJ. Chronic Fatigue000, 6, 11-21.

Rigden S. Chronic Fatigue Syndrome (CFS), Institute Hoanctional Medicine,
1999.

Royal College of Physicians, Allergy the Unmet Needléeprint for better patient

care. Chairman Stephen Holgate, Royal College of &lgsi, London , 2003.

Royal Commission on Environmental Pollution2@eport, Chemicals in Products:

safeguarding the environment and human health. Chairnmaddsn Blundell.

HMSO Cm 5827. London. 2003.

Shames RL and Shames KH. Thyroid Power, HarperdResoNew York, 2001.

Shattock, P. and Savery, D. Autism as a MetabolicrDep 1997, Autism Research

Unit, Sunderland. Available from Autism Research Urkigdinburgh Building,

University of Sunderland, Sunderland SR2 7EE price £3-00.

Spurgin M. The Role of Blood Cell Morphology in the Pajtesis of ME/CFIDS.

The CFIDS Chronicld995;Summer: 55-58.

Simpson LO. Blood from healthy animals and humans aeten-discocytic

erythrocytesBrit J Haematologyl989a73:561-4.

Simpson LO. Non-discocytic erythrocytes in myalgicepi@lomyelitisNZ Med J.

1989b;102: 126-7.

Tsubaki T and Irukayama K. Editors. Minamata Disease, Ksitg Tokyo, 1977.

University of lllinois at Chicago. Center on Emerg@&sability. Multiple Chemical

Sensitivities (MCS), 2001 download from

http://www.uic.edu/depts/idhd/ced/emergent_conditions/mcs.htm

Van Steenis D. Corporate Detective- Interview withh Dick Van Steenis.

Corporate Watch Issue 8, 1999 Spring available

http://www.corporatewatch.org.uk/magazine/issue8/cw8tox3.html

Van Steenis D. Industrial Air pollution and the Countrgcidbr, 2002 available at

http://www.countrydoctor.co.uk/precis/precis%20-

20rural%20pollution%20govt%20response.htm

Van Steenis D. Pollution Update 2003 Autism and Multiple $sler Treatment

available at http://www.countrydoctor.co.uk/education/education%20-

%20Pollution%20update,%206.03.htm

Vogel JS, Garrettt A, Keating Il, Buchholz BA. Prot@mding of isofluorophate:

in Vivo after Coexposure to Multiple Chemicalsavironmental Health Perspectives

2002;110 (suppl 6):1-7.




WHQO Arsenic Fact Sheet, 210, 2001 available Hitp://www.who.int/inf-
fs/en/fact210.html

6™ August 2003

This PDF file is provided here as a public service under a banner of “Fair Use” by:

WWW.Mcs-international.org

“Bringing the hidden dangers
of modern synthetic chemicals
out into the Light world wide.”

Contact: webmaster@mcs-international.org




