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Contents1 Neurologial e�ets of merury exposure 11.1 Introdution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.2 Neurologial E�ets of Merury and Toxi Metals . . . . . . . . . . . . . . . . . . . . 21.3 Treatment of Toxi Related Neurologial Conditions . . . . . . . . . . . . . . . . . . . 61.4 Referenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 71 Neurologial e�ets of merury exposureNeurologial E�ets of Merury ExposureB. Windham (Ed.)1.1 IntrodutionToxi metals suh as merury, lead, admium, et. have been doumented to be neurotoxi, aordingto U.S. Government agenies ause adverse health e�ets and learning disabilities to millions in theU.S. eah year, espeially hildren1 and the elderly (160, 105, 27d).The health e�ets of toxi metalsare synergisti2 with other toxi exposures suh as pestiides3, endorine4 disrupting substanes likeorganohlorine ompounds and PCBs, et. There are also synergisti e�ets with the various types ofparasites, bateria, viruses to whih people have ommon exposures and ommonly beome infetedwhen the immune system is weakened by toxi exposures (485, 469b, 470, 581). Studies have foundonsiderable geneti variability in suseptibility5 to toxi metals as well. While there is onsiderableommonality to the health e�ets ommonly aused by these toxi metals, and e�ets are umulativeand synergisti6 in many ases, this paper will onentrate on the health e�ets of elemental meruryfrom amalgam �llings.Merury amalgam dental �llings have been found to be the largest soure of both inorgani andmethyl merury7 in most who have several amalgam �llings. Those with several amalgam �llingshave been found by hundreds of thousands of medial lab tests to have merury exposure levelsapproximately 10 times the average level of those without amalgam, and saliva and exretion levelsdeline 90% after amalgam replaement.Clinial experiene has identi�ed some of the fators that ause merury to aumulate in variousareas of the body (581). These inlude past physial trauma to an area, inammation, food allergies,Geopathi Stress, sars and dental trauma, strutural abnormalities, biohemial de�ienies suh aszin, environmental toxiity, and unresolved psyhologial problems.1Informativo: \E�ets of Toxi Metals on Learning Ability and Behavior".2Internet: \http://www.v.om/synergis.html".3Internet: \http://www.v.om/pestiid.html".4Internet: \http://www.v.om/endorin.html".5Informativo: \Suseptibility Fators in Merury Toxiity: Immune Reativity, Detoxi�ation System Funtion,Enzymati Blokages, Synergisti Exposures".6Internet: \http://www.v.om/synergis.html".7Informativo: \Dental Amalgam Merury Solutions".
1



1.2 Neurologial E�ets of Merury and Toxi MetalsStudies have found that merury is neurotoxi (kills or damages brain ells and nerve ells) (19, 27,34, 36, 43, 69, 70, 147, 148, 175, 207, 211, 258, 273, 291, 295, 327, 329, 301, 303, 305, 395/39, 262, 274,303); generates high levels of reative oxygen speies (ROS) and oxidative stress, depletes glutathioneand thiols ausing inreased neurotoxiity from interations of ROS, glutamate, and dopamine (13,56, 98, 102, 145, 169, 170, 184, 213, 219, 250, 257, 259, 286, 288, 290, 291, 302, 324, 326, 329, 416,424, 442, 496, 564, 565); kills or inhibits prodution of brain tubulin ells (66, 67, 161, 166, 207, 258,300); inhibits prodution of neurotransmitters by inhibiting: alium-dependent neurotransmitterrelease (372, 432), dihydroteridine redutase (27, 122, 257, 333), nitri oxide synthase (259), blokingneurotransmitter amino aids (412), auses abnormal migration of neurons in the erebral ortex(149), and e�eting phenylalanine, serotonin, tyrosine and tryptophan transport to neurons (34, 122,126, 257, 285, 288, 333, 372, 374, 412/333) Part of the toxi e�ets of merury, lead, admium, et.are through their replaing essential minerals suh as zin at their sites in enzymes, disabling theneessary enzymati proesses.While there have been large inreases of most neurologial and immune onditions among adultsover the last 2 deades (574), the inidene of neurotoxi or immune reative onditions in infants suhas autism, shizophrenia8, ADD, dyslexia, learning disabilities9, et. have been inreasing espeiallyrapidly in reent years (2, 409, 441, 476). A report by the National Researh Counil found that50% of all pregnanies in the U.S. were resulting in prenatal or postnatal mortality, signi�ant birthdefets, developmental neurologial or immune onditions, or otherwise hronially unhealthy babies(441). Exposure to toxi hemials or environmental fators appear to be a fator in as muh as 28perent of the 4 million hildren born eah year (441, 160), with 1 in 6 having one of the neurologialonditions previously listed. EPA estimates that over 3 million of these are related to lead or merurytoxiity (2, 125, 276, 409), with approximately 25% of U.S. infants reeiving dangerous levels ofmerury exposure (276). A study found that prenatal Hg exposure is orrelated with lower soresin neurodevelopmental sreening, but more so in the linguisti pathway (32). A study at the U.S.CDC found \statistially signi�ant assoiations" between ertain neurologi developmental disorderssuh as attention de�it disorder (ADD) and autism with exposure to merury from thimerosal-ontaining vaines before the age of 6 months (476), and a follow on study using federal vainedata bases on�rmed that autism, speaking disorders, and heart arrest have inreased exponentiallywith inreasing exposures to merury thimerosal-ontaining vaines (476b). Thimerosal has alsobeen found to ause hormonal e�ets (555, 413). Prenatal exposure to merury has also been foundto predispose animals and infants to seizures and epilepsy10 (5, 52). There is evidene supporting alink between the aluminum hydroxide used in vaines ausing brain inammation and symptomsassoiated with Parkinson's, amyotrophi lateral slerosis (Lou Gehrig's disease), and Alzheimer's(585). Brain inammation has also been found to be a fator in autism.A large epidemiologial study, NHANES III11, by the National Institute for Health has founda signi�ant orrelation between several hroni health onditions and having more than averagenumber of dental amalgam surfaes. The onditions in whih the number of dental amalgam surfaeswere most highly orrelated with disease inidene were MS, epilepsy, migraines, mental disorders,diseases of the nervous system, disorders of the thyroid gland, aner, and infetious diseases (543).Other onditions where inidene was signi�antly orrelated with having more than the averagenumber of amalgam surfaes are: diseases of the male and female genital trats, Disorders of theperipheral nervous system, Diseases of the respiratory system, and Diseases of the genitourinary8Informativo: \Neurologial and Immune Reative Conditions A�eting Kids: The merury onnetion to neu-rologial pervasive developmental disorders (autism, shizophrenia, dyslexia, ADD, hildhood depression,learning disabilities, OCD, et.) and developmental immune onditions (ezema, asthma, and allergies)".9Informativo: \E�ets of Toxi Metals on Learning Ability and Behavior".10Informativo: \Epilepsy/Seizures".11Internet: \http://www.v.om/nhanes3.html". 2



system (543).There has been a huge inrease in the inidene of degenerative neurologial onditions in virtuallyall Western ountries over the last 2 deades (574, 581). The inrease in Alzheimer's has been over300% while the inrease in Parkinson's and other motor neuron disease has been over 50%. Theprimary ause appears to be inreased exposures to toxi pollutants (574).Oxidative stress and reative oxygen speies (ROS) have been impliated as major fators inneurologial disorders inluding stroke, PD, MS, Alzheimer's, ALS, MND, FM, CFS, et. (13, 35,56, 84, 98, 145, 169, 207b, 258, 424, 442-444, 453, 462, 496, 581). Merury indued lipid peroxidationhas been found to be a major fator in merury's neurotoxiity, along with leading to dereasedlevels of glutathione peroxidation and superoxide dismustase (SOD) (13, 254, 489, 494-496, 577).Metalloprotein (MT) is involved in metals transport and detoxi�ation (442, 464). Merury inhibitssulfur ligands in MT and in the ase of intestinal ell membranes inativates MT that normallybind uprous ions (477), thus allowing buildup of opper to toxi levels in many and malfuntionof the Zn/Cu SOD funtion. Exposure to merury results in hanges in metalloprotein ompoundsthat have geneti e�ets, having both strutural and atalyti e�ets on gene expression (114, 241,296, 297, 442, 464, 477, 495). Some of the proesses a�eted by suh MT ontrol of genes inludeellular respiration, metabolism, enzymati proesses, metal-spei� homeostasis, and adrenal stressresponse systems. Signi�ant physiologial hanges our when metal ion onentrations exeedthreshold levels. Suh MT formation also appears to have a relation to autoimmune reations insigni�ant numbers of people (114, 60, 313, 342, 369, 442, 464). Of a population of over 3000 testedby the immune lymphoyte reativity test (MELISA, 60, 275), 22% tested positive for inorganimerury and 8% for methyl merury.Programmed ell death (apoptosis) is doumented to be a major fator in degenerative neurologialonditions like ALS, Alzheimer's, MS, Parkinson's, et. Some of the fators doumented to beinvolved in apoptosis of neurons and immune ells inlude induement of the inammatory ytokineTumor Nerosis Fator-alpha (TNFa) (126), reative oxygen speies and oxidative stress (13, 43b, 56a,296b), redued glutathione levels (56, 126a, 111a), inhibition of protein kinase C (43), nitri oxide andperoxynitrite toxiity (43a), exitotoxiity (490, 496, 521, 524), exess free ysteine levels (56d, 111a),exess glutamate toxiity (13b, 416e), exess dopamine toxiity (56d, 13a), beta-amyloid generation(462), inreased alium inux toxiity (416e, 296b, 333, 432, 462, 507) and DNA fragmentation(296, 297) and mitohondrial membrane dysfuntion (56d, 416e, 51a).Mitohondrial DNA mutations or damage are important ontributor s to aging and degenerativediseases (297b, 298), and merury is ommon ause of mitohondrial DNA damage and degeneration(296, 297a, 56d, 416e, 51a). Pyrroloquinoline Quinone (PPQ), an essential mironutrient many arede�ient in, has been found to improve suh damage (299).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 inammatory anddegenerative neurologial onditions like ALS, MS, Parkinson's, rheumatoid arthritis, et. Cell sig-naling mehanisms like sphingolipids are part of the ontrol mehanism for the TNFa apoptosismehanism (126a). Glutathione is an amino aid that is a normal ellular mehanism for ontrol-ling apoptosis. When glutathione is depleted in the brain, reative oxidative speies inreased, andCNS and ell signaling mehanisms are disrupted by toxi exposures suh as merury, neuronal ellapoptosis results and neurologial damage. Merury has been shown to indue TNFa and depleteglutathione, ausing inammatory e�ets and ellular apoptosis in neuronal and immune ells (126b,126).Another neurologial e�et of merury that ours at very low levels is inhibition of nerve growthfators, for whih de�ienies result in nerve degeneration. Merury vapor is lipid soluble and has anaÆnity for red blood ells and CNS ells (21a). Only a few mirograms of merury severely disturbellular funtion and inhibits nerve growth (175, 147, 226, 255, 305, 149). Prenatal or neonatal3



exposures have been found to have life long e�ets on nerve funtion and suseptibility to toxie�ets. Prenatal merury vapor exposure that results in levels of only 4 parts per billion in newbornrat brains was found to ause dereases in nerve growth fator and other e�ets (305). This isa level that is ommon in the population with several amalgam �llings or other exposures (500).Insulin-like-growth fator I (IGF-I) are positively orrelated with growth hormone levels and havebeen found to be the best easily measured marker for levels of growth hormone, but males have beenfound more responsive to this fator than women (497). IGF-I ontrols the survival of spinal motorneurons a�eted in ALS during development as well as later in life (497, 498). IGF-I and insulinlevels have been found to be redued in ALS patients with evidene this is a fator in ALS (497, 498).Several linial trials have found IGF-I treatment is e�etive at reduing the damage and slowingthe progression of ALS and Alzheimer's with no medially important adverse e�ets (498). It hasalso been found that in hronially ill patients the levels of pituitary and thyroid hormones thatontrol many bodily proesses are low, and that supplementing both thyrotropin-releasing hormoneand growth ontrol hormone is more e�etive at inreasing all of these hormone levels in the patient.Merury an ause depression12 and mood disorders through inreased neurologial problemsrelated to lowered levels of neurotransmitters dopamine, serotonin, noreprenephrine, and aetyl-holinesterase (35, 38, 104, 107, 125, 140, 141, 175, 251, 254, 275, 288, 290, 296, 297, 305, 365, 367,372, 381, 432, 451, 465, 412, 581, 582). In suh ases merury has been found to aumulate in anda�et the funtion of the brain limbi system (581). The redued neurotransmitter levels in thosewith amalgam appear to be a fator enouraging smoking sine niotine inreases these neurotrans-mitter levels and a muh higher perentage of those with amalgam smoke than in those withoutamalgam (141).Some of the e�et on depression is related to merury's e�et of reduing the level of posteriorpituitary hormone (oxytoin). Low levels of pituitary funtion are assoiated with depression andsuiidal thoughts, and appear to be a major fator in suiide of teenagers and other vulnerable groups.The pituitary glands of a group of dentists had 800 times more merury than ontrols (99). This mayexplain why dentists have muh higher levels of emotional problems, depression, suiide, et (SetionVIII.). Amalgam �llings, nikel and gold rowns are major fators in reduing pituitary funtion(35, 50, 369, et.). Supplementary oxytoin extrat has been found to alleviate many of these moodproblems (35), along with replaement of metals in the mouth (Setion VI.). The normalizationof pituitary funtion also often normalizes menstrual yle problems, endometriosis, and inreasesfertility (35, 9).Animal studies of developmental e�ets of merury on the brain have found signi�ant e�ets atextremely low exposure levels, levels ommonly seen in those with amalgam �llings or in dental sta�working with amalgam. One study (305) found prenatal merury vapor exposure dereased NGFonentration in newborn rat's forebrain at 4 parts per billion (ppb) tissue onentration. Anotherstudy (175) found general toxiity e�ets at 1 miromole (uM) levels in immature ell ultures,inreased immunoreativity for glial �brillary protein at 1 nanamole (0.2 ppb) onentration, andmiroglial response at even lower levels. Other animal studies on rodents and monkeys have foundbrain ellular migration disturbanes, behavioral hanges, along with redued learning and adaptionapaity after low levels of merury vapor exposure (149, 175, 210, 264, 287, 305). The exposurelevels in these studies are seen in the fetus and newborn babies of mother's with amalgam �llingsor who had work involving amalgam during pregnany (61). Merury vapor has been found toprimarily a�et the entral nervous system, while methyl merury primarily a�ets the peripheralnervous system (175).Long term oupational exposure to low levels of merury an indue slight ognitive de�its,lability, fatigue, dereased stress tolerane, et. Higher levels have been found to ause more seriousneurologial problems (119, 128, 160, 285, 457, et.). Other studies (285bg, 395) found that workers12Informativo: \Depression and other Neurotransmitter Related Conditions - The Merury Connetion".4



exposed at high levels at least 20 years previous (urine peak levels above 600 �g/L demonstratedsigni�antly dereased strength, dereased oordination, inreased tremor, paresthesia, dereasedsensation, polyneuropathy, et. Signi�ant orrelations between inreasing urine merury onentra-tions and prolonged motor and sensory distal latenies were established (285g). Elemental meruryan a�et both motor and sensory peripheral nerve ondution and the degree of involvement isrelated to time-integrated urine merury onentrations. Thirty perent of dentists with more thanaverage exposure were found to have neuropathies and visuographi dysfuntion ompared to none inthe ontrol group (395d). Other studies have also found a onnetion between merury with periph-eral neuropathy and paresthesia (190, 449, 502, 71bdef, 395, 581, 582). Chroni merury exposurehas been found to be a signi�ant fator in many neurologial onditions inluding Alzheimer's, De-mentia13, Parkinson's14, MS15, et. Neurologial problems are among the most ommon and seriousproblems aused by merury and inlude memory loss, moodiness, depression16, anger and suddenbursts of anger/rage/violene17 (290, 465, 480-483, 487, 534), self-e�aement, suiidal thoughts, lakof strength/fore to resolve doubts or resist obsessions or ompulsions, et. Many studies of pa-tients with major neurologial diseases have found evidene amalgam �llings may play a major rolein development of onditions suh as depression (94, 107, 109, 212, 222, 271, 294, 212, 229, 233,285e, 317, 320, 322, 372, 374, 453, 581, 582), shizophrenia (34, 35, 295, 465, 560), bipolar disorder(294), memory problems (212, 222, 581, 582), and other more serious neurologial diseases suh asMS18, ALS19, Parkinson's20, and Alzheimer's21. A large U.S. CDC study found that those with moreamalgam �llings have signi�antly more hroni health problems, espeially neurologial problemsand aner (543).Some fators that have been doumented in depression are low serotonin levels, abnormal gluosetolerane (hypoglyemia), and low folate levels (480-83), whih merury has also been found to be aause of. Oupational exposure to merury has been doumented to ause depression and anxiety(534). One mehanism by whih merury has been found to be a fator in aggressiveness and violeneis its doumented inhibition of the brain neurotransmitter aetylholinesterase (175, 251, 305, 451,465, 254). Low serotonin levels and/or hypoglyemia have also been found in the majority of thosewith impulsive and violent behavior (481, 482).Numerous studies have found long term hroni low doses of merury ause neurologial, memory,behavior, sleep, hearing loss (566), and mood problems (3, 34, 60, 69, 70, 71, 74, 107-109, 119,140, 141, 160, 199, 212, 222, 246, 255, 257, 282, 290, 453, 581, 582). Neurologial e�ets havebeen doumented at very low levels of exposure (urine Hg< 4 �g/L), levels ommonly reeived bythose with amalgam �llings (290). One of the studies at a German University (199) assessed 20,000people. There is also evidene that fetal or infant exposure auses delayed neurotoxiity evidenedin serious e�et at middle age (255, 306). Organi tin ompounds formed from amalgam are evenmore neurotoxi than merury (222, 262). Studies of groups of patients with amalgam �llings foundsigni�antly more neurologial, memory, mood, and behavioral problems than the ontrol groups.(3, 34, 107, 108, 109, 140, 141, 160, 199, 212, 222, 290, 453, 581, 582).Other studies (285) found that merury at levels below the urrent oupational safety limitauses adverse e�ets on memory at very low exposure levels. More studies found that long termexposure auses inreased miro nulei in lymphoytes and signi�antly inreased IgE levels at expo-sures below urrent safety levels (128), as well as maternal exposure being linked to mental retardation13Informativo: \Alzheimer's Disease and Other Autoimmune Degenerative Conditions: the Merury Connetion".14Informativo: \Toxi Exposures and Parkinsons: the Merury Connetion".15Informativo: \Merury from Amalgam Fillings is a Common Cause of MS, ALS, PD, SLE, RA, MCS, AD, et.".16Informativo: \Depression and other Neurotransmitter Related Conditions - The Merury Connetion".17Internet: \http://www.v.om/violene.html".18Informativo: \Merury from Amalgam Fillings is a Common Cause of MS, ALS, PD, SLE, RA, MCS, AD, et.".19Informativo: \Amyotrophi Lateral Slerosis (ALS): Lou Gerhig's Disease - The Merury Connetion".20Informativo: \Toxi Exposures and Parkinsons: the Merury Connetion".21Informativo: \Alzheimer's Disease and Other Autoimmune Degenerative Conditions: the Merury Connetion".5



(110). Very high levels of merury are found in brain memory areas suh as the erebral ortex andhippoampus of patients with diseases with memory related symptoms (158, 34, 207, et.) Meruryhas been found to ause memory loss by inativating enzymes neessary for brain ell energy pro-dution and proper assembly of the protein tubulin into mirotubules (258). DMSO has been foundto have some apability to repair suh damage (581).1.3 Treatment of Toxi Related Neurologial ConditionsThe mehanisms by whih merury auses neurologial onditions have been doumented, but it hasalso been found that people with suh onditions ommonly reover or have signi�ant improvementafter amalgam replaement-from onditions inluding: memory disorders (8, 35, 94, 212, 222, 322,440, 453, 552, 557, 581, 582), shizophrenia and bipolar disorder (294, 295, 465, 560, 581, 34, 35),depression (62, 94, 107, 163, 185, 212, 222, 229, 233bfh, 271, 294, 285e, 317, 322, 376, 386de,453, 465, 485, 523, 525, 532, 538, 551, 556, 557, 581, 582, 35, 40), insomnia (35, 62, 94, 212, 222,233ag, 271, 317, 322, 376, 525, 581, 582), anger (212, 233, 102, 557, 35, 62), anxiety & mentalonfusion (62, 94, 212, 222, 229, 233abfgh, 271, 317, 322, 440, 453, 525, 532, 551, 557, 581, 35,57), neuropathy/paresthesia (8, 35, 62, 94, 163, 212, 222, 322, 556, 557, 581, 582), MS (62, 94, 95,102, 163, 170, 212, 222, 229, 271, 291, 302, 322, 369, 469, 485, 34, 35, 229, 523, 532, 581), ALS(97, 423, 405, 469, 470, 485, 535, 35), Parkinson's/ musle tremor (222, 248, 228a, 229, 233f, 271,322, 469, 535, 557, 581, 582, 212, 62, 94, 98, 35), Alzheimer's (62, 204, 251, 386e, 535, 581, 35),headahes/migraines (5, 8, 34, 35, 47f, 62, 95, 185, 212ab, 222, 229, 233abdefgh, 271, 317, 322, 349,354, 115, 376, 440, 453, 523, 525, 532, 537, 538, 552, 556, 581, 582, 583), epilepsy (5, 35, 309, 229,386e, 557, 581), ataxia/balane problems (250, 581, 582);Lipoi aid has been found to have protetive e�ets against erebral ishemi-reperfusion, exi-totoxi amino aid (glutamate) brain injury, mitohondrial dysfuntion, diabeti neuropathy (572,550). Other antioxidants suh as arnosine (495a), Coenzyme Q10, Vitamins C & E, ginkgo biloba,pynogenol and selenium have also been found protetive against degenerative neurologial ondi-tions and ginkgo biloba and 5-HTP for ADHD (176, 494, 495e, 444, 237, 550, 20). Several dotorshave found thiamin (B3), Vit B6, inositol, and foli aid supplementation to alleviate peripheral neu-ropathies, pain, tinnitus, and other neurologial onditions (502). Several studies have doumentedthat lipoi aid (an antioxidant and helator) resulted in improvement in the majority of diabetesases it was used for, by improving gluose metabolism, inreasing insulin sensitivity, and reduingnerve damage (inluding in diabeti neuropathy)(501e, 550). Properly formulated nutritional treat-ments have been found to be e�etive in treating ADHD and depression (522). Hormonal imbalanessuh as from taking birth ontrol pills an be a fator in ausing B vitamin de�ienies suh as B6and Riboavin whih an be a fator in migraine headahes. Supplementation has been found to behelpful in suh irumstanes (20).One helation expert (581) suggests when helating with DMPS supplementation with a goodmultivitamin/multimineral plus Vit E (400 IU), selenium (200-400 �g), and Vit C (=>2 grams orVit C IV) (581). He also �nds hlorella bene�ial for most. He has found that other fators thatredue detoxi�ation inlude:Low sodium, alium, potassium, or selenium levelsLow protein in diet or low stomah aidHormonal problemsLow serum holesterol (arrier)Low glutathione or other detox enzymesKidney problems or damage from mother's amalgams6



Constipation or Leaky GutEletromagneti inuenes (sars, Geopathi Stress, EMF, RF waves)For information and treatment of fators involved in neurologial onditions other than toximetals, see the treatment setion of the individual ondition review paper of interest, linked above.1.4 Referenes(2) U.S. Environmental Protetion Ageny (EPA), 1999, \Integrated Risk Information System, Na-tional Center for Environmental Assessment, Cininnati, Ohio, http://www.epa.gov/nea/iris.htm22(3) Marlowe M et al, \Main and interative e�ets of metalli toxins on lassroom behavior",J Abnormal Child Psyhol, 1985, 13 (2):185-98; & Moon C et al, \Main and Interative E�et ofMetalli Pollutants on Cognitive Funtioning", Journal of Learning Disabilities, April, 1985; & PihlRO et al, \Hair element ontent in Learning Disabled Children", Siene, Vol 198, 1977, 204-6; &Gowdy JM et al, \Whole blood merury in mental hospital patients", Am J Psyhiatry, 1978, 135(1):115-7.(5) D.Klinghardt (MD), \Migraines, Seizures, and Merury Toxiity", Future Mediine Publishing,1997; &Migraines, Seizures, and Merury Toxiity; Klinghardt D. Alternative Mediine Magazine,Issue21 De, 1997/Jan, 1998. www.healingartsenter.om/Library/artiles/art10.htm23 & (b) Kling-hardt D; A series of �bromyalgia ases treated for heavy metal toxiity: ase report and hypothesis;Journal of Orthopaedi Mediine 2001 23 58-59(8) Redhe, O. Sik From Amalgam R-Dental Ab, Frejavagen 33, S-79133 Falun, Sweden (100ases).Olle Redhe; [olle.redhe�telia.om℄(9)(a) Dr.I.Gerhard, Dr. E.Roller, et al, Tubingen Univ. Gyneologial Clini, Heidelberg, 1996;& (b) Gerhard I, Monga B, Waldbrenner A, Runnebaum B \Heavy Metals and Fertility", J ofToxiology and Environmental Health, Part A, 54 (8): 593-611, 1998; & () Gerhard I, WaibelS, Daniel V, Runnebaum B \Impat of heavy metals on hormonal and immunologial fators inwomen with repeated misarriages", Hum Reprod Update 1998 May; 4 (3):301-309; & (d) Gerhard I,\Ganzheitihe Diagnostik un Therapie bie Infertilitat", Erfahrungsheilkunde, 1993, 42 (3): 100-106;& (e)\Hormonal onditions a�eting women aused by environmental poisons" in Pravention, Diag-nose und Therapie von Umwelterkrankungen, JD Kruse-Jarres (Ed.), 1993, p51-68; & (f) Gerhard I,Waldbrenner P, Thuro H, Runnebaum B, Diagnosis of heavy metal loading by the oral DMPS andhewing gum tests. Klinishes Labor 1992, 38:404-411.(13)(a) S.Hussain et al, \Meruri hloride-indued reative oxygen speies and its e�et on an-tioxidant 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 & (b) S.Tan et al, \Oxidative stressindues programmed ell death in neuronal ells", J Neurohem, 1998, 71 (1):95-105; & MatsudaT, Takuma K, Lee E, et al. Apoptosis of astroglial ells [Artile in Japanese℄ Nippon YakurigakuZasshi. 1998 Ot; 112 Suppl 1:24P-; & Lee YW, Ha MS, Kim YK. Role of reative oxygen speiesand glutathione in inorgani merury-indued injury in human glioma ells. Neurohem Res. 2001Nov; 26 (11):1187-93. & () Ho PI, Ortiz D, Rogers E, Shea TB. Multiple aspets of homoysteineneurotoxiity: glutamate exitotoxiity, kinase hyperativation and DNA damage. J Neurosi Res.2002 De 1; 70 (5):694-702; & (d) Pizzihini M et al, Inuene of amalgam �llings on Hg levels and22Internet: \http://www.epa.gov/nea/iris.htm".23Internet: \http://www.healingartsenter.om/Library/artiles/art10.htm".7
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