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Contents1 Chroni fatigue syndrome, �bromyalgia, sleroderma, lupus, rheumatoid arthritis,MCS: the merury onnetion 11.1 Introdution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.2 Merury soures and exposure levels . . . . . . . . . . . . . . . . . . . . . . . . . . . 21.3 E�ets of Merury (and toxi metal) Exposure . . . . . . . . . . . . . . . . . . . . . . 31.4 Multiple Chemial Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71.5 Treatment of CFS, Fibromyalgia, Multiple Chemial Sensitivity, et. . . . . . . . . . . 71.6 Referenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 Chroni fatigue syndrome, �bromyalgia, sleroderma, lu-pus, rheumatoid arthritis, MCS: the merury onnetionChroni fatigue syndrome, Fibromyalgia, Sleroderma, Lupus, Rheumatoid Arthritis, MCS: the mer-ury onnetion. B. Windham (Ed.) 2009.1.1 IntrodutionChroni fatigue syndrome (CFS) is haraterized by fatigue, neurologi symptoms inluding headahes,brain fog, mood disorders, and motor dysfuntion. Millions of people in the U.S. su�er from CFS.An estimated three to six million patients in the US are a�eted by �bromyalgia (FMS) (581). Spetsans of those with CFS have found that the majority have over 5 times more areas of regional braindamage and redued blood ow in the erebral ortex area of the brain (471) than ontrols. Themajority studied were also found to have inreased Th2 inammatory ytokine ativity and a bluntedDHEA response urve to I.V. ATCH indiative of hypothalami/adrenal de�ieny suh as relativegluoortioid de�ieny (472).CFS and Fibromyalgia patients have also been found to ommonly have abnormal enzymatiproesses that a�et the sodium-potassium ATPase energy hannels (473), whih appears to be amajor fator in the ondition and for whih merury is a known ause (43, 288, 498). This also hasbeen found to result in inammatory proesses that ause musle tissue damage and result in higherlevels of urinary exretion of reatine, holine, and glyine in CFS, and higher levels of exretionof holine, taurine, itrate, and trimethyl amine oxide in FM (474, 593, 594). Supplementation ofreatine has been found to result in improved musle mitohondrial funtion in suh patients (502).FM is further haraterized by musle and �brous tissue pain, and its prevalene1 has been estimatedat greater than 7% in women aged 60-79 years and 3.4% for all women (528). A Swedish study foundthat in one ounty, 11.6% of women over 35 surveyed had symptoms of Fibromyalgia, while 5.5%of men reported suh symptoms (368). A study found that for a group of patients that had bothCFS and FM, all had high homoysteine levels, a marker of inammation (580, Regland et al, 1997).Other fators in CFS and Fibromyalgia inlude oxidative stress, metal sensitivity, adrenal fatigue,autoimmunity, leaky gut2, organi aid imbalanes, food allergies, IBS3, digestive malabsorption ofessential nutrients, along with overgrowth of intestinal yeasts, bateria, or parasites (386a, 580,1Internet: \http://www.glyosiene.org/glyosiene/doument viewer.wm?FILENAME=G005&MAIN=glyonutritionals&SUB=disease##".2Internet: \http://www.v.om/leakyghg.html".3Internet: \http://www.v.om/inamhg.html". 1



581, 586). Researh suggests that as many as 75% of individuals with �bromyalgia have baterialovergrowth in the small bowel. Clinial experiene has found that the pathogen overgrowths annotbe fully eliminated without detoxi�ation of merury and toxi metals whih failitate the pathogenovergrowths (581).Tests also found merury aumulation in the limbi system and musle tissues of a sample of�bromyalgia patients tests, and signi�ant improvement after dental revision to replae amalgam�llings and deal with toxi root-anal teeth and avitations (586).Fators other than metals that an be involved in hroni fatigue inlude drug side e�ets, estro-geni hemials, hroni stress related adrenal fatigue, hypothyroidism, and poor diet (19), thoughtoxi metals and other toxis an be fators in hypothyroidism and adrenal fatigue. Drugs knownto redue thryroid and adrenal funtion inlude birth ontrol pills, hormone replaement drugs,statins, blood pressure mediations, anti-histamines, migraine mediations, musle relaxers, painmeds, Evista, tamoxifen, tri-yli antidepressants, et. (19) Birth ontrol pills and HR drugs de-plete essential vitamins and minerals inluding B vitamins, vit C, magnesium, zin, and tyrosine.Statins and blood pressure mediations an damage the liver and deplete the essential enzyme CoQ10ausing ardiovasular problems and fatigue (19). Large numbers have obesity and fatigue relatedto insuÆient exerise and poor diets with too muh sweets, sodas, high glyemi starhes, low �ber,et. See the treatment setion for more details and options in dealing with suh problems.The main fators determining whether hroni onditions are indued by metals appear to beexposure and geneti suseptibility4, whih determines individuals immune sensitivity and ability todetoxify metals (405). Inherited defets in detoxi�ation of environmental hemials may promotetoxiity and fatigue in CFS (386a). Very low levels of exposure have been found to seriously a�etrelatively large groups of individuals who are immune sensitive to toxi metals, or have an inability todetoxify metals due to suh as de�ient sulfoxidation or metallothionein funtion or other inhibitedenzymati proesses related to detoxi�ation or exretion of metals. A study5 involving 930 fatiguedpatients saw more than half (62 perent) test positive for metal allergy. The majority of thosewho went on to remove the o�ending metal reported substantial health improvements. When metalpartiles enter the body (through any number of soures, inluding dental amalgam �llings) they bindwith proteins. This happens to everyone, hypersensitive or not. With hypersensitive people, the newstruture is falsely identi�ed by the immune system as a foreign invader. The white blood ells, orlymphoytes, go into attak mode. The ativated immune system will up-regulate the ativity ofertain brain strutures (hypothalamus) and adrenal glands (see diagram, right). The brain pereivesa warning about danger and prepares for defense against the invader. This stress mode will last aslong as the inammation proess is fueled by toxi metals, whih have synergisti e�ets6. Thiswill result in fatigue while the attak is being arried out by the lymphoytes. When antibodiesare produed to attak the protein, the ondition beomes far more serious - possibly leading toneuropsyhiatri disorders. For those with hroni onditions, fatigue regardless of the underlyingdisease is primarily assoiated with hypersensitivity to inorgani and organi merury, nikel, andgold (118, 313, 342, 382, 456, 590).1.2 Merury soures and exposure levelsAmalgam �llings are the largest soure of merury in most people with daily exposures doumentedto ommonly be above government health guidelines (49, 79, 506, 600). This is due to ontinuousvaporization of merury from amalgam in the mouth, along with galvani urrents from mixed4Informativo: \Suseptibility Fators in Merury Toxiity: Immune Reativity, Detoxi�ation System Funtion,Enzymati Blokages, Synergisti Exposures".5Internet: \http://www.melisa.org/hroni-fatigue-syndrome.php".6Internet: \http://www.v.om/synergis.html". 2



metals in the mouth that deposit the merury in the gums and oral avity (600). Due to the highdaily merury exposure and exretion into home and business sewers of those with amalgam, dentalamalgam is also the largest soure of the high levels of merury found in all sewers and sewer sludge,and thus a signi�ant soure of merury in rivers, lakes, bays, �sh, and rops (603). People also getsigni�ant exposure from vainations, �sh, and dental oÆe vapor (600).When amalgam was plaed into teeth of monkeys and rats, within one year merury was foundto have aumulated in the brain, trigeminal ganglia, spinal ganglia, kidneys, liver, lungs, hormoneglands, and lymph glands (20). People also ommonly get exposures to merury and other toximetals suh as lead, arseni, nikel, and aluminum from food, water, and other soures (601). Allof these are highly neurotoxi and are doumented to ause neurologial damage whih an resultin hroni neurologial onditions over time. Merury indued lipid peroxidation has been found tobe a major fator in merury's neurotoxiity, along with leading to dereased levels of glutathioneperoxidation and superoxide dismustase (SOD)(13, 254, 489, 494-496). Antioxidants have been foundto protet against suh merury neurotoxiity (494, 572).Merury (espeially merury vapor) rapidly rosses the blood brain barrier and is stored prefer-entially in the pituitary gland, hypothalamus, thyroid gland, adrenal gland, and oipital ortex indiret proportion to the number and extent of amalgam surfaes (20, many studies referened in(600)) Thus merury has a greater e�et on the funtions of these areas. The range in one study was2.4 to 28.7 parts per billion (ppb), and one study found on average that 77% of the merury in theoipital ortex was inorgani (600).1.3 E�ets of Merury (and toxi metal) ExposureSome of the fators doumented to be involved in inammatory onditions like CFS, FMS, Lupus,Rheumatoid Arthritis, et and in programmed ell death, apoptosis, of neurons and immune ells indegenerative neurologial onditions like ALS, Alzheimer's, MS, Parkinson's, et. inlude induementof the inammatory ytokine Tumor Nerosis Fator-alpha (TNFa) (126), reative oxygen speiesand oxidative stress (13, 43a, 56a, 296b, 386a), redued glutathione levels (56, 126a, 111a), liverenzyme e�ets and inhibition of protein kinase C and ytohrome P450 (43, 84, 260), nitri oxideand peroxynitrite toxiity (43a, 521, 524), exitotoxiity and lipid peroxidation (490, 496), exess freeysteine levels (56d, 111a, 33, 330), exess glutamate toxiity (13b, 416), exess dopamine toxiity(56d, 13a), beta-amyloid generation (462, 56a), inreased alium inux toxiity (296b, 333, 416, 432,462, 507) and DNA fragmentation (296, 42, 114, 142) and mitohondrial membrane dysfuntion(56de, 416), and autoimmunity (313, 342, 382, 405, 513). As will be doumented, merury and toximetals exposure auses all of these fators.TNFa (tumor nerosis fator-alpha) is a ytokine that ontrols a wide range of immune ell re-sponse in mammals, inluding ell death (apoptosis). This proess is involved in inammatoryonditions like CFS, FM, RA, Lupus, et. and in degenerative neurologial onditions like ALS, MS,Parkinson's, rheumatoid arthritis, et. Cell signaling mehanisms like sphingolipids are part of theontrol mehanism for the TNFa inammatory and apoptosis mehanism (126a). glutathione is anamino aid that is a normal ellular mehanism for ontrolling inamation and apoptosis. Whenglutathione is depleted in the brain, reative oxidative speies inrease, and CNS and ell signalingmehanisms are disrupted by toxi exposures suh as merury, neuronal ell apoptosis results andneurologial damage. Merury has been shown to indue TNFa, deplete glutathione, and inreaseglutamate, dopamine, and alium related toxiity, ausing inammatory e�ets and ellular apop-tosis in neuronal and immune ells (126b, 126). Merury's biohemial damage at the ellular levelinlude DNA damage, inhibition of DNA and RNA synthesis (42, 114, 142, 197, 296, 392); alterationof protein struture (33, 111, 114, 194, 252, 263, 442); alteration of the transport and signalingmehanisms of alium (333, 43b, 254, 263, 416d, 462, 507); inhibitation of gluose transport (338,3



254), and of enzyme funtion and transport/absorption of other essential nutrients (96, 198, 254,263, 264, 33, 330, 331, 338, 339, 347, 441, 442); indution of free radial formation (13a, 43b, 54,405, 424), depletion of ellular glutathione (neessary for detoxi�ation proesses) (56, 111, 126, 424),inhibition of glutathione peroxidase enzyme (13a, 442), inhibits glutamate uptake (119, 416), induesperoxynitrite and lipid peroxidation damage (521b, 56b), auses abnormal migration of neurons inthe erebral ortex (149), immune system damage (111, 126, 181, 194, 226, 252, 272, 316, 355);a�ets dopamine uptake by neuronal synaptosomes (288), induement of inammatory ytokines(126, 152, 181), and indues autoimmunity (181, 313, 342, 382, 405, et.). Merury's ativation ofinammatory ytokines and Th2 helper immune ells suppresses the ytotoxi response of T-ellsand natural killer immune ells that are the body's main defense against viruses and suh biologialpathogens (181, 472, 580, 581).A diret mehanism involving merury's inhibition of ellular enzymati proesses by bindingwith the hydroxyl radial (SH) in amino aids appears to be a major part of the onnetion toallergi/immune reative onditions suh as: Lupus (SLE) (331a, 330a, 33, 113, 126, 181, 234, 260d,288a, 405, 270, 226, 314, 316, 263, 456) & Sleroderma (330a, 33, 126, 181, 234, 468, 405, 263) &Rheumatoid Arthritis (287, 288a, 416f, 331b, 330a, 33, 126, 181, 405, 263d, 260d), as well as CFSand FMS that are also related to inammatory ytokine proesses and autoimmunity (181, 118, 313,314, 342, 382, 405, 126, 330, 33, 263, 582, et.). One study found that insertion of amalgam �llingsor nikel dental materials auses a suppression of the number of T-lympoytes (270), and impairsthe T-4/T-8 ratio. Low T4/T8 ratio has been found to be a fator in lupus, anemia, MS, ezema,inammatory bowel disease, and glomerulonephritis.Merury indued autoimmunity in animals and humans has been found to be assoiated withmerury's expression of major histoompatibility omplex (MHC) lass II genes (314, 181, 226,425). Both meruri and methyl merury hlorides aused dose dependent redution in immuneB-ell prodution (316). B-ell expression of IgE reeptors were signi�antly redued (316, 165),with a rapid and sustained elevation in intraellular levels of alium indued (316, 333).Merury and other toxi metals also form inorgani ompounds with OH, NH2, CL, in addition tothe SH radial and thus inhibits many ellular enzyme proesses, oenzymes, hormones, and bloodells (405, 600). Merury has been found to impair onversion of thyroid T4 hormone to the ativeT3 form as well as ausing autoimmune thyroiditis ommon to suh patients (342, 382). In general,immune ativation from toxi metals suh as merury resulting in ytokine release and abnormalitiesof the hypothalamus-pituitary-adrenal (HPA7) axis an ause hanges in the brain, hypoortisolism,fatigue, and severe psyhologial symptoms (348, 342, 375, 379-382, 385, 386a, 405, 118) suh asprofound fatigue, musoskeletal pain, sleep disturbanes, gastrointestinal and neurologial problemsas are seen in CFS, Fibromyalgia, and autoimmune thyroiditis. Suh hypersensitivity has been foundmost ommon in those with geneti predisposition to heavy metal sensitivity (60, 313, 342, 405), suhas found more frequently in patients with human lymphoyte antigens (HLA-DRA) (381-383). Asigni�ant portions of the population appear to fall in this ategory.Merury exposure through dental �llings appears to be a major fator in hroni fatigue syndrome(CFS) and Fibromyalgia through its e�ets on ATP and immune system (lymphoyte reativity,neutraphil ativity, e�ets on T-ells and B-ells) as well as its promotion of growth of Candidaalbians in the body and the methylation of inorgani merury by andida and intestional bateriato the extremely toxi methyl merury form, whih like merury vapor rosses the blood-brain barrier,and also damages and weakens the immune system (222, 225, 226, 234, 235, 265, 293, 60, 313, 314,342, 404, 581, 590). Merury vapor or Inorgani merury have been shown in animal studies toindue autoimmune reations and disease through e�ets on immune system T ells (226, 268, 269,270, 314). Chroni immune ativation is ommon in CFS, with inrease in ativated CD8+ ytotoxiT-ells and dereased NK ells (518). Numbers of suppressor-induer T ells and NK ells have been7Internet: \http://www.v.om/endohg.html". 4



found to be inversely orrelated with urine merury levels (270ad). CFS and FMS patients usuallyimprove and immune reativity is redued when amalgam �llings are replaed (342, 383, 405, 581,590, 293).Heavy metal toxiity has been found to be a ommon o-fator in FMS, as well as root analed teethand jawbone avitations (582). Nikel has been often found to be a fator in hroni autoimmuneonditions like CFS and Lupus (342, 456, et.)Chroni neurologial onditions appear to be primarily aused by hroni or aute brain inamma-tion. The brain is very sensitive to inammation. Disturbanes in metaboli networks: e.g., immuno-inammatory proesses, insulin-gluose homeostasis, adipokine synthesis and seretion, intra-ellularsignaling asades, and mitohondrial respiration have been shown to be major fators in hronineurologial onditions (592, 593, 598, et.). Inammatory hemials suh as merury, aluminum,and other toxi metals as well as other exitotoxins inluding MSG and aspartame ause high levelsof free radials, lipid peroxidation, inammatory ytokines, and oxidative stress in the brain andardiovasular systems (13, 595-598, 386a, et.) Exposures to heavy metal toxins an impair energyprodution and burden the detoxi�ation system (386a). Oxidative stress aused by unstable freeradial moleules an damage the energy-produing mehanisms inside the body's ells. Fatigueand/or musle pain an develop from toxi stress when the body is unable to detoxify harmful wasteproduts or toxins from the environment (386a).Merury and other toxi metals inhibit astroyte funtion in the brain and CNS (119), ausinginreased glutamate and alium related neurotoxiity (119, 333, 416, 496). Merury and inreasedglutamate ativate free radial forming proesses like xanthine oxidase whih produe oxygen radialsand oxidative neurologial damage (142, 13). Nitri oxide related toxity aused by peroxynitriteformed by the reation of NO with superoxide anions, whih results in nitration of tyrosine residuesin neuro�laments and manganese Superoxide Dimustase (SOD) has been found to ause inhibition ofthe mitohondrial respiratory hain, inhibition of the glutamate transporter, and glutamate-induedneurotoxiity involved in ALS (524, 521).These inammatory proesses damage ell strutures inluding DNA, mitohondria, and ell mem-branes. They also ativate miroglia ells in the brain, whih ontrol brain inammation and im-munity. One ativated, the miroglia serete large amounts of neurotoxi substanes suh as glu-tamate, an exitotoxin, whih adds to inammation and stimulates the area of the brain assoiatedwith anxiety8 (598). Inammation also disrupts brain neurotransmitters resulting in redued levelsof serotonin, dopamine, and norepinephrine whih an lead to depression9. (593) Some of the mainauses of suh disturbanes that have been doumented inlude vaines, merury, aluminum, othertoxi metals, MSG, aspartame, et. (593, 598, 600, et.)Redued levels of magnesium and zin are related to metaboli syndrome, insulin resistane, andbrain inammation and are protetive against these onditions (595, 43). Merury and admiuminhibiting magnesium and zin levels as well as inhibiting gluose transfer are other mehanisms bywhih merury and toxi metals are fators in metaboli syndrome and insulin resistane/diabetes(43, 196, 338, 597).Fatigue is a hallmark symptom of thyroid or adrenal hormone imbalanes (386a, 581). Merurylymphoyte reativity, e�ets on glutamate in the CNS, and merury indued hypothyroidism indueCFS type symptoms inluding profound tiredness, musuloskeletal pain, sleep disturbanes, gastroin-testinal and neurologial problems along with other CFS symptoms and Fibromyalgia (342, 346, 405,293). Merury has been found to be a ommon ause of Fibromyalgia (293, 346, 342, 523, 527, 581).Glutamate is the most abundant amino aid in the body and in the CNS ats as exitory neurotrans-mitter (346, 386), whih also auses inow of alium. Astroytes, a type of ell in the brain and8Informativo: \Depression and other Neurotransmitter Related Conditions - The Merury Connetion".9Informativo: \Depression and other Neurotransmitter Related Conditions - The Merury Connetion".5



CNS with the task of keeping lean the area around nerve ells and failitating neurotransmission,have a funtion of neutralizing exess glutamate by transforming it to glutami aid. If astroytesare not able to rapidly neutralize exess glutamate, then a buildup of glutamate and alium ours,ausing swelling and neurotoxi e�ets (119, 333). Merury and other toxi metals inhibit astroytefuntion in the brain and CNS (119), ausing inreased glutamate and alium related neurotoxiity(119, 333, 226) whih are responsible for muh of the Fibromyalgia symptoms. This is also a fatorin onditions suh as CFS, Parkinson's, and ALS (346, 416). Animal studies have on�rmed thatinreased levels of glutamate (or aspartate, another amino aid exitory neurotransmitter) auseinreased sensitivity to pain, as well as higher body temperature-both found in CFS/Fibromyalgia.Merury and inreased glutamate ativate free radial forming proesses like xanthine oxidase whihprodue oxygen radials and oxidative neurologial damage (142, 346, 13). Medial studies anddotors treating Fibromyalgia have found that supplements whih ause a derease in glutamate orprotet against its e�ets have a positive e�et on Fibromyalgia. Some that have been found tobe e�etive inlude Vit B6, methyl obalamine (B12), L-arnitine, holine, ginseng, Ginkgo biloba,vitamins C and E, niotine, and omega 3 fatty aids (�sh and axseed oil-GLA, EPA, DHA) (417,229). Other supplements that also have been found to help are magnesium and mali aid (488, 489).Avoidane of exitotoxins like MSG and aspartame have been found to eliminate symptoms in somewith Fibromyalgia (490).Clinial tests of patients with hroni neurologial onditions, Lupus (SLE), and rheumatoidarthritis have found that the patients generally have elevated plasma ysteine to sulphate ratios, withthe average being 500% higher than ontrols (330, 331, 600, 33e), and in general being poor sulphuroxidizers. This means that these patients have insuÆient sulfates available to arry out neessarybodily proesses. Merury has been shown to diminish and blok sulphur oxidation and thus reduingglutathione levels whih is the part of this proess involved in detoxifying and exretion of toxis likemerury (33). Glutathione is produed through the sulphur oxidation side of this proess. Low levelsof available glutathione have been shown to inrease merury retention and inrease toxi e�ets(111), while high levels of free ysteine have been demonstrated to make toxiity due to inorganimerury more severe (333, 194, 33e). Merury has also been found to play a part in induingintolerane and neuronal problems through blokage of the P-450 liver enzymati proess (84, 33e).Merury from amalgam interferes with prodution of ytokines that ativate marophage andneutrophils, disabling early ontrol of viruses and leading to enhaned infetion (131, 251). Merury'sativation of inammatory ytokines and Th2 helper immune ells suppresses the ytotoxi responseof T-ells and natural killer immune ells that are the body's main defense against viruses and suhbiologial pathogens (181, 472, 580). Animal studies have on�rmed that merury inreases e�etsof the herpes simplex virus type 2 for example (131). Merury damages the immune system andin those with hroni onditions has been found to ommonly failitate infestation by pathogenssuh as viruses, harmful bateria, andida, myoplasma, and parasites (131, 251, 386a, 404, 460,470, 473, 485). The majority of those tested who have CFS or FMS have been found to haveinfetions of myoplasma, Human Herpes Virus-6, XMRV, Cytomeglivirus, or baterial infetionssuh as intraellular hlamydia (470, 575, 580). Clinis treating these onditions ommonly �nd suhpathogens to be a fator in the ondition (470, 473, 485, 487, 488, 580). Merury detoxi�ationand treatment of these pathogens results in signi�ant improvement in the majority of those treated(470, 485, 488, 489, 230, 581, 600). Studies have also found bilberry extrat, urumin, arotenoids,and hlorophyll supplements to be e�etive in suppressing e�ets of viruses suh as Epstein-Barr(580) or XMRV (575). Supplementation with hlorella has been found to result in bene�ial e�etswhen used in patients hroni onditions suh as ulerative olitis, hypertention, or Fibromyalgia(304). Dotors suh as D. Klinghardt (581) have suggested that the mehanism by whih hlorellaimproves treatment of suh onditions is metals detoxi�ation, whih is the main mehanism of ationof hlorella and has been found to greatly improve intestinal funtion.Merury exposure auses high levels of oxidative stress/reative oxygen speies (ROS)(13, 386a),6



whih has been found to be a major fator in apoptosis and neurologial disease (56, 250, 441,442, 443, 13) inluding dopamine or glutamate related apoptosis (288). Merury and quinones formonjugates with thiol ompounds suh as glutathione and ysteine and ause depletion of glutathione,whih is neessary to mitigate reative damage. Suh ongugates are found to be highest in thebrain substantia nigra with similar ongugates formed with L-Dopa and dopamine in Parkinson'sdisease (56). Merury depletion of GSH and damage to ellular mitohondria and the inreased lipidperoxidation in protein and DNA oxidation in the brain appear to be a major fator in Parkinson'sdisease10 (33, 56, 442)1.4 Multiple Chemial SensitivityMany ases of Multiple Chemial Sensitivity (MCS) develop following exposures to heavy metaltoxins suh as merury (386a). Merury exposure results in oxidative stress, redued glutathione,inreased peroxynitrite, found in virtually all with MCS or CFS or FM, whih have overlappingsymptoms and fators. Oxidative stress from reative free radials or de�ient glutathione and theresulting inreased peroxynitrite an inativate important mitohondrial enzymes and interfere withenergy prodution in MCS or CFS (386a, 580). Inherited impairments11 in detoxi�ation funtion analso interat with environmental fators to promote MCS. Defets in the body's ability to neutralizeenvironmental hemials lead diretly to the aumulation of toxins. The body's ability to neutralizeand exrete environmental toxins depends on the availability of key nutrients. Some ases of MCS maybe seondary to `leaky gut'12 and the passage of toxins or food partiles into the system. Maldigestionof ritial nutrients, as well as intestinal infetion (bateria, yeast, or parasites) may aggravate MCS.Intestinal overgrowth of yeast and the passage of Candida toxins into the system or parasites mayfurther hemial sensitivities in MCS or CFS (386a, 580).1.5 Treatment of CFS, Fibromyalgia, Multiple Chemial Sensitivity, et.It has been well doumented by hundreds of medial studies inluding thousands of tested subjetsand by sienti� panels that \amalgam �llings" are the largest soure of merury13 in people andthat those with several amalgam �llings often have daily exposures exeeding the Government HealthStandards for merury (600). Thus among those most suseptible, signi�ant neurologial and im-mune e�ets related to amalgam �llings are ommon. Symptoms of those with CFS, Fibromyalgia,or thyroid related onditions usually improve signi�antly after proper amalgam replaement. Inthousands of ases undergoing amalgam replaement, the majority reovered or had signi�ant im-provement in symptoms for musular/joint pain/Fibromyalgia (222, 293, 317, 322, 342, 440, 469,470, 523, 527, 94), Chroni Fatigue Syndrome (CFS) (8, 27, 60, 212, 230, 293, 229, 222, 232, 233,271, 293, 313, 317, 320, 342, 375, 376, 382, 440, 469, 470, 485, 590, 35), lupus (342, 113, 222, 229,233, 323, 35), autoimmune thyroiditis (342, 382), multiple hemial sensitivities (26, 27, 35, 60, 62,95, 222, 229, 232, 233, 115, 313, 321, 342, 537, 583), as well as many other onditions (600). Ofone group of 86 patients with CFS symptoms, 78% reported signi�ant health improvements afterreplaement of amalgam �llings14 within a relatively short period, and the MELISA immune rea-tivity test found signi�ant redution in lymphoyte reativity ompared to pre removal tests (342,375). The improvement in symptoms and lymphoyte reativity imply that most of the Hg-induedlymphoyte reativity is allergeni in nature. Although path tests for merury allergy are often10Informativo: \Toxi Exposures and Parkinsons: the Merury Connetion".11Informativo: \Suseptibility Fators in Merury Toxiity: Immune Reativity, Detoxi�ation System Funtion,Enzymati Blokages, Synergisti Exposures".12Internet: \http://www.v.om/leakyghg.html".13Informativo: \Dental Amalgam Merury Solutions".14Internet: \http://www.melisa.org/hroni-fatigue-syndrome.php".7



given for unresolved oral symptoms, this is not generally reommended as a high perentage of suhproblems are resolved irrespetive of the outome of a path test (60, 87, 90, et.)Exposure to organohlorine15 ompounds suh as DDT/DDE and hexahlorobenzene have alsobeen found to be highly orrelated with hroni fatigue. Sik building syndrome (SBS) related totoxi exposures is usually haraterized by upper respiratory omplaints, headahe, and mild fatigue,but the more serious CFS is often also assoiated with SBS (588).Other Treatments for CFS and FMNutrition and nutritional support have been found to play signi�ant roles in CFS/FM alleviation(580, 386a, 19, et.). Adrenal fatigue related to long term stress and hypothyroidism are ommonfators in hroni fatigue (19). An adequate supply of vitamins and essential minerals as well asantioxidants have been found to bene�t suh onditions to ounterat free radials and oxidativestress aused by the onditions. Avoidane of too muh sweets, sodas, high glyemi starhes, et.and more exerise suh as walking, yoga, pilates, et. an make major improvement in hroni fatigue(19). Adding more raw, steamed, and sauted greens, seafood, fruit, and other vegetables an alsomake a large di�erene. Glyonutrients suh as Mannateh Ambrotose and Immunostart have alsobeen found to be e�etive in reduing the e�ets of CFS and FM (528). Immunostart has beendoumented to be e�etive in detoxing toxi metals. Adrenal and/or thyroid fatigue an be reversedover time through suh means along with adaptageni herbs suh as Cordyeps senensis, Rhodiolarosea, Aswagandha, Panax giseng, liorie root and supplementing Pantethine (B5), magnesium, vitC, DHEA, R-lipoi ais, and EFAs (19). Hormone testing suh as Genova and ZRT lab tests alongwith morning temperature monitoring an help in assessing needs. Minerals often de�ient relatedto thyroid fatigue inlude iodine, sea salt, selenium, magnesium, and zin, along with the amino aidtyrosine and B vitamins. (19)Some of the onditions found in people with CFS or FM or MCS inlude immune e�ets, energymetabolism problems, inammation, adrenal fatigue, homoystein metabolism, fatigue, stress, brainneurotransmitter imbalanes, leaky gut. (580, 386a, et.) In addition to metals detox, supplementa-tion has been found linially e�etive to deal with these onditions. Immune (ginseng, ehineaea,EFAs, urumin); energy metabolism (CoQ10, NADH, L-arnatine, magnesium); Adrenal fatigue(DHEA, liorie, sodium); Stress (glutamine, Adapton); neurotransmitters (tyrosine); homoysteine(B6, B12, foli aid, SAMe); inammation (antioxidants: N-aetyl-ysteine, alpha lipoi aid), fa-tigue (ginseng, Mate), digestive support (digestive enzymes, probiotis) (580). Tests are readilyavailable to hek for hormone levels often out of imbalane in these onditions suh as DHEA,ortisol, thyroid, and testosterone in older men (386a, 580, et.).B.E. Vikery's testing showed all Fibromyalgia patients to have �ve ommon onditions, regardlessof their symptoms: 1) protein de�ieny 2) degenerating spinal disks 3) sulfur de�ieny 4) heavymetal toxiity, and 5) viral infetion. (585) It is laimed that if they follow the Vikory Protooltheir bodies are able to heal.1.6 Referenes(13)(a) S.Hussain et al, \Meruri hloride-indued reative oxygen speies and its e�et on antiox-idant enzymes in di�erent regions of rat brain", J Environ Si Health B 1997 May; 32 (3):395-409;& P.Bulat, \Ativity of Gpx and SOD in workers oupationally exposed to merury", Arh OupEnviron Health, 1998, Sept, 71 Suppl:S37-9; & Stohs SJ, Baghi D. Oxidative mehanisms in thetoxiity of metal ions. Free Radi Biol Med 1995; 18 (2): 321-36; & D.Jay, \Glutathione inhibitsSOD ativity of Hg", Arh Inst ardiol Mex, 1998, 68 (6): 457-61 & El-Demerdash FM. E�ets ofselenium and merury on the enzymati ativities and lipid peroxidation in brain, liver, and blood15Internet: \http://www.v.om/pestiid.html". 8
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