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Contents1 E�ets of toxi metals on learning ability and behavior 11.1 Mehanisms of Developmental Damage by Toxi Metals . . . . . . . . . . . . . . . . . 11.2 Extent of exposure of hildren to toxi metals . . . . . . . . . . . . . . . . . . . . . . 21.3 Developmental e�ets of toxi metals on ognitive ability and behavior . . . . . . . . 31.4 Soures of exposure to toxi metals . . . . . . . . . . . . . . . . . . . . . . . . . . . . 131.5 Measures to redue or alleviate toxi metal toxiity and behavioral problems . . . . . 151.6 Referenes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 171 E�ets of toxi metals on learning ability and behaviorE�ets of Toxi Metals on Learning Ability and BehaviorB. Windham (Ed)1.1 Mehanisms of Developmental Damage by Toxi MetalsThe human brain forms and develops over a long period of time ompared to other organs, withneuron proliferation and migration ontinuing in the postnatal period. The blood-brain barrier isnot fully developed until the middle of the �rst year of life. Similarly there is postnatal ativity in thedevelopment of neuronal reeptors and transmitter systems, as well as in the prodution of myelin.The fetus has been found to get signi�ant exposure to toxi substanes through maternal blood andaross the plaenta, with fetal levels of toxi metals often being higher than that of maternal blood(19, 30-32, 41, 42, 169b). Likewise infants have been found to get signi�ant exposure to toxis, suhas merury and organohlorine ompounds that their mother is exposed to, through breast-feeding(26, 30-32, 101, 107, 169b). Other toxi exposures are also extremely ommon as doumented inSetion 1.4.The inidene of neurotoxi or immune reative onditions suh as autism, shizophrenia, ADD,dyslexia, learning disabilities, et. have been inreasing rapidly in reent years (2, 80-82, 113-115, 143,144, 149, 169). A reent report by the National Researh Counil found that 50% of all pregnanies inthe U.S. are now resulting in prenatal or postnatal mortality, signi�ant birth defets, developmentalneurologial problems, or otherwise hronially unhealthy babies (82). There has been a similarsharp inrease in developmental onditions in Canadian hildren (132), inluding inreases in learningdisabilities and behavioral problems, asthma and allergies, and hildhood aner. Not all hildrenare equally a�eted by a given level of toxi exposures, and suseptibility fators1 suh as immunereativity, geneti fators a�eting ability to exrete toxi metals, and other toxi exposures havemajor inuenes on toxiity e�ets.A 2009 study found that inorgani merury levels in people have been inreasing rapidly in reentyears (177). It used data from the U.S. Centers for Disease Control and Prevention's National HealthNutrition Examination Survey (NHANES) �nding that while inorgani merury was deteted in theblood of 2 perent of women aged 18 to 49 in the 1999-2000 NHANES survey, that level rose to 30perent of women by 2005-2006. Surveys in all states using hair tests have found dangerous levels of1Informativo: \Suseptibility Fators in Merury Toxiity: Immune Reativity, Detoxi�ation System Funtion,Enzymati Blokages, Synergisti Exposures". 1



merury in an average of 22% of the population, with over 30% in some states like Florida and NewYork (178).Studies and linial experiene at treatment linis have found onsistently that gastrointestinal,immunologi and metaboli problems are found in hildren with ADHD, that are related to prenataland neonatal exposure to toxi substanes with muh of these being related to vainations. (173)Lower GI dysfuntion, enzyme de�ienies and impairments of hepati detoxi�ation pathways arevery ommon. Many ADHD/autism patients have \leaky gut" syndrome, and inability to digestwheat gluten and milk asein, resulting in neurotoxi substanes being dumped in the blood withsigni�ant adverse behavioral impats.Exposure to toxi hemials or environmental fators appear to be a fator in at least 28 perentof the 4 million U.S. hildren born eah year (6-23), with at least 1 in 6 having one of the neurologialonditions previously listed aording to the U.S. Census Bureau (82). U.S. EPA estimates thatover 3 million of these are related to lead or merury toxiity, with approximately 25% of U.S. kidsgetting merury exposure at dangerous levels (2, 41, 81, 108). Evidene indiates that over 60,000hildren are born eah year with neurodevelopmental impairment due to methyl merury (107, 2),with even higher levels of exposure and impairment from two other soures, vaines and mother'samalgam dental �llings (81, 169ab).1.2 Extent of exposure of hildren to toxi metalsThe U.S. Center for Disease Control ranks toxi metals as the number one environmental healththreat to hildren, adversely a�eting large numbers of hildren in the U.S. eah year and thousandsin Florida (1-4, 108). Aording to an EPA/ATSDR assessment, the toxi metals lead, merury, andarseni are the top 3 toxis having the most adverse health e�ets on the publi based on toxiityand urrent exposure levels in the U.S. (1), with admium, hromium and nikel also highly listed.Aording to the Amerian Aademy of Child and Adolesent Psyhiatry, an estimated one out ofevery 6 hildren in the U.S. have blood levels of lead in the toxi range (87), and studies estimatethat over 12 million hildren su�er from learning, developmental, and behavioral disabilities inludingADD, autism, shizophrenia, and mental retardation (87, 82, 42, 113, 149, 157). Large numbers ofpeople have been found to have allergi onditions and immune reative autoimmune onditions dueto the toxi metals, espeially inorgani merury and nikel (28, 29, 59). These metals have alsobeen found to diminish the ellular ATP energy funtion and be related to hroni fatigue 28, 29, 59,170). One of the mehanisms doumented is ausing intestinal dysbiosis resulting in poor vitaminand mineral absorption (112) and \leaky gut"2.The level of exposure in most infants to merury thimerosal has been found to be many timeshigher than the federal limits for merury exposure (81, 122, 169). The largest inrease in neurologialproblems has been in infants (2, 80-82), with an inrease in autism ases to over 500,000 (2, 80-82,169), an over 500% inrease to a level of almost 1 per 300 infants in the last deade (80), making itthe 3rd most ommon hroni hildhood ondition, along with similar inreases in ADD (2, 41, 83,88, 143, 149, 169a, 172). Aording to the Amerian Aademy of Pediatris between 4 to 12% of allshool age hildren are a�eted by ADHD (144) and a similar number have some degree of dyslexia(41). However large surveys of elementary level student reords �nds muh higher levels - with over20% of elementary shool boys in some areas being treated for ADD (143). Similar levels of hildrenhave been found to have mood or anxiety disorders. At least 4% of adults have also been found tohave ADHD symptoms (176). Studies have found that long term use of stimulant drugs ommonlyare not e�etive in the long run and auses signi�ant adverse neurologial and health e�ets (145,172), There are more e�etive options available to deal with suh onditions without suh adversee�ets inluding dealing with the underlying auses (172, 173, 175, 176) and diet, exerise, and2Internet: \http://www.v.om/leakyghg.html". 2



supplement options that deal with underlying de�ienies (172).The heavy metals (lead, merury, admium, nikel) tend to onentrate in the air and in thefood hain along with other toxi metals like and aluminum, failitating metal poisoning whihis the most widespread environmental disorder in the U.S (1-4, 34). Merury and admium fromombustion emissions are also aumulating in oastal estuaries and inland water body sediments,and are widespread in shell�sh and other org anisms (34-36). Merury and admium are extremelytoxi at very low levels and have serious impats on the organisms in water bodies that aumulatethem (34, 2). These heavy metals have also been found to be endorine system disrupting hemialsand have been found to be having e�ets on the endorine and reprodutive systems of �sh, animals,and people, similar to the reprodutive and developmental e�ets of organohlorine hemials (30,33, 155, 170). Estrogeni hemials like merury have been found in Florida wildlife at levels thatfeminized males to the extent of not being able to reprodue, and also had adverse e�ets on thefemale reprodutive systems (33, 36). Similar e�ets have also been doumented in humans (33, 37,155, 170).1.3 Developmental e�ets of toxi metals on ognitive ability and be-haviorStudies have found that heavy metals suh as merury, admium, lead, aluminum, and tin a�ethemial synapti transmission in the brain and the peripheral and entral nervous system (19, 24, 25,37-40, 57, 154, 169, 170). They also have been found to disrupt brain and ellular alium levels thatsigni�antly a�et many body funtions: suh as (a) alium levels in the brain a�eting ognitivedevelopment and degenerative CNS diseases (5, 28, 170, 74) (b) alium-dependent neurotransmitterrelease whih results in depressed levels of serotonin, norepinephrine, and aetylholine (5, 19, 28, 44-47, 83, 110, 170) - related to mood and motivation; () ellular alium-sodium ATP pump proessesa�eting ellular nutrition and energy prodution proesses (5, 28, 170); (d) alium levels in bonesausing skeletal osteodystery (5, 74) . Toxi metals have also been found to a�et ellular transferand levels of other important minerals and nutrients that have signi�ant neurologial and healthe�ets suh as magnesium, lithium, zin, iron, Vitamins B-6 & B1-12 (5, 27, 46, 68, 75, 83, 104,160-163, 170, 170). Based on thousands of hair tests, at least 20% of Amerians are de�ient inmagnesium and lithium (5, 68, 76, 83), with zin de�ienies also ommon (123, 160, 163) and ironde�ienies (162). The resulting de�ieny of suh essential nutrients has been shown to inreasetoxi metal neurologial damage (5, 74, 75, 83, 160, 170). Cerebrospinal magnesium was found tobe signi�antly lower in both depression and adjustment disorder and in those who have attemptedsuiide (166).Muh of the developmental e�ets of merury (and other toxi metals) are due to prenatal andneonatal exposures damage to the developing endorine (hormonal) system (155, 169, 32). A re-ent study found that prenatal Hg exposure is orrelated with lower sores in neurodevelopmentalsreening, but more so in the linguisti pathway (32). Prenatal and neonatal toxi metal exposureto merury, lead, arseni, admium, nikel, and aluminum have been doumented in medial pub-liations and medial texts to ause ommon and widespread neurologial and psyhologial e�etsinluding depression, anxiety, obsessive ompulsive disorders, soial de�its, other mood disorders,shizophrenia, anorexia, ognitive impairments, ADHD, autism, seizures, et. (48, 113-115, 153-155,157, 169, 170). Children with autism had signi�antly ( 2.1-fold) higher levels of merury in babyteeth, but similar levels of lead and similar levels of zin. Children with autism also had signi�antlyhigher usage of oral antibiotis during their �rst 12 mo of life. Baby teeth are a good measure ofumulative exposure to toxi metals during fetal development and early infany (168).Studies have also found heavy metals to deplete glutathione and bind to protein-bound sulfhydrylSH groups, resulting in inhibiting SH-ontaining enzymes and prodution of reative oxygen speies3



suh as superoxide ion, hydrogen peroxide, and hydroxyl radial (39, 41, 45-47, 101, 105, 139, 169,170). In addition to forming strong bonds with SH and other groups like OH, NH2, and Cl in aminoaids whih interfere with basi enzymati proesses, toxi metals exert part of their toxi e�ets byreplaing essential metals suh as zin at their sites in enzymes. An example of this is merury'sdisabling of the metallothionein protein, whih is neessary for the transport and detoxi�ation ofmetals. Merury inhibits sulfur ligands in MT and in the ase of intestinal ell membranes inativatesMT that normally bind uprous ions (125, 141), thus allowing buildup of opper to toxi levelsin many and malfuntion of the Zn/Cu SOD funtion. Another large study (114) found a highperentage of autisti and PDD hildren are espeially suseptible to metals due to the improperfuntioning of their metallothionein detoxi�ation proess, and that with proper treatment mostreover. Merury has also been found to play a part in neuronal problems through blokage of theP-450 enzymati proess (141). Merury indued reative oxygen speies and lipid peroxidation hasbeen found to be a major fator in merury's neurotoxiity, along with leading to dereased levelsof glutathione peroxidation and superoxide dismustase (SOD) (39). This has been found to be amajor fator in neurologial and immune damage aused by the heavy metals, inluding damageto mitohondria and DNA (37-40, 170), as well as hroni autoimmune onditions and diseases(29) . Turmeri (urumin) has strong antioxidant e�ets and has been shown to ounterat lipidperoxidation and toxiity e�ets of metals and to redue the toxi e�ets of metals suh as opper,lead, admium, et. (171).The e�ets on DNA are a fator in several of the toxi metals suh as arseni, beryllium, admium,hromium, and nikel being known arinogens (147), but hroni exposure to other toxi metalssuh as merury are also known to promote aner through their DNA e�ets and suppression of theimmune system (170).Metals by binding to SH radials in proteins and other suh groups an ause autoimmunityby modifying proteins whih via T-ells ativate B-ells that target the altered proteins induingautoimmunity as well as ausing aberrant MHC II expression on altered target ells (136). Studieshave also found merury and lead ause autoantibodies to neuronal proteins, neuro�laments, andmyelin basi protein (137, 155, 45); and immune mehanisms are a major fator in neurotoxiity ofmetals seen in onditions suh as autism and ADD (98b, 169).Although vainations appear to be the largest soure of merury in infants, merury has beenfound to be transmitted from the mother to the fetus through the plaenta and aumulate in thefetus to higher levels than in the mother's blood (30, 169b). Breast milk of women who have amalgam�llings is the seond largest soure of merury in infants and young hildren (169b, 69), but eating alot of �sh has also been found to be a signi�ant soure of methyl merury (101). Milk inreases thebioavailability and retention of merury by as muh as double (169b, 131, 31) and merury is oftenstored in breast milk and the fetus at muh higher levels than that in the mother's tissues (169b, 31).Merury is transferred mainly by binding to asein (131, 92). The level of merury in breast milkwas found to be signi�antly orrelated with the number of amalgam �llings (31, 169b), with milkfrom mothers with 7 or more �llings having levels in milk approx. 10 times that of amalgam-freemothers. The merury in milk sampled ranged from 0.2 to 6.9 �g/L. Prenatal merury exposure analso developmentally damage the metals detox system of the liver whih an lead to aumulationand toxiity of later metals exposure (169b).High lead, opper, manganese, or merury levels have been found to be assoiated with attentionde�it hyperativity disorder (ADHD), memory de�its, impulsivity, anger, aggression, inability toinhibit inappropriate responding, juvenile delinqueny, and riminality (19, 20a, 21, 61, 62, 83, 122,133, 134, 145, 150-155, 159, 169). Merury has been found to be a fator in anger, aggressivebehavior, depression, obsessive ompulsive behavior (OCD), ADD, autism, shizophrenia, suiidalbehaviors, learning disabilities, anxiety, mood disorders, and memory problems (135, 133, 149, 150,153-155, 157, 169, 170, 15, 113-115). It has been found that exess levels of opper an ause violentbehavior in hildren (124, 115, 15, 114). A study that investigated the e�ets of zin and opper4



on the behavior of shizophreni patients by omparing blood zin and opper levels in riminal andnonriminal shizophreni patients found riminal subjets have signi�antly lower zin levels andsignif. higher opper levels than non-riminal subjets (165).Manganese toxiity has long been known to be assoiated with impulsive and violent behavior(37, 61a, 134, 151). Lead also has been the subjet of extensive researh doumenting its relation toall of these onditions (19-21, 61, et.). Based on a national sample of hildren, there is a signi�antasso. of lead body burden with aggressive behavior, rime, juvenile delinqueny, behavioral problems(62b). By the government's latest ount, 2.2 perent of hildren ages 1 to 5 in the United States -300,000 hildren - have a blood lead level that is greater than or equal to 10 mirograms per deiliterof blood, a level that studies have shown to be assoiated with adverse e�ets. In a reent studyafter adjustment for ovariates and interations and removal of noninuential ovariates, adjudiateddelinquents were four times more likely to have bone lead onentrations >25 ppm than ontrols(21a).High aluminum levels have been found to be related to enephalopathies and dementia (49, 15).Sores for tension, depression, anger, fatigue and onfusion in workers exposed to aluminum for morethan ten years were signi�antly more than those in non-exposed ontrols (49). \Reent studiessuggest that aluminum ontributes to neurologial disorders suh as Alzheimer's disease, Parkinson'sdisease, senile and presenile dementia, lumsiness of movements, staggering when walking, and in-ability to pronoune words properly". Arseni, like most of the other metals has been found in studiesto be assoiated with neurologi, vasular, dermatologi, and arinogeni e�ets, along with repro-dutive e�ets (100, 15). Long-term exposure to ingested arseni has been doumented to indueperipheral vasular disease, artoid arterioslerosis, ishemi heart disease, and erebral infartion ina dose-response relationship. A omparison of areas with higher levels of arseni in the water supplyfound higher fetal and infant mortality in areas with higher arseni levels and higher aner rates.Cadmium is also a known arinogen (100, d). Some of the developmental e�ets doumented tobe aused by low level toxi metal exposure inlude developmental delays, growth problems, slowerreation times, diminished intelletual ability, behavior problems, poor balane and motor funtion,hearing loss, attention de�it disorder, et. (19, 159, 169, 170, et.)Many individuals have been found to be more sensitive to toxi metals depending on genetisensitivity and past exposure to toxi substanes (28, 29). Nikel exposure is ommon and nikelexposure has been found to be signi�antly related to perinatal unthriftiness and mortality in animalstudies. Large numbers of people a�eted by allergi onditions suh as ezema and psoriasis vulgaris(59) and serious autoimmune onditions suh as lupus and CFS have been found to be immunereative to nikel or merury (28, 29, 59, 43a, 170).Other agents inluding merury are known to aumulate in endorine system organs suh asthe pituitary gland, thyroid, and hypothalamus and to alter hormone levels and endorine systemdevelopment during ruial periods of development (33, 37, 27, 109, 111, 155, 170). Suh e�ets areusually permanent and a�et the individual throughout their life. Pregnant women who su�er fromhypothyroidism (underative thyroid) have a four-times greater risk for misarriage during the seondtrimester than those who don't, and women with untreated thyroid de�ieny were four-times morelikely to have a hild with a developmental disabilities and lower IQ (111) . Some of the doumentede�ets of exposure to toxi metals inlude signi�ant learning and behavioral disabilities, mentalretardation, autism, et. But even some of the relatively subtle e�ets that have been found toour suh as small dereases in IQ, attention span, and onnetions to delinqueny and violene, ifthey our in relatively large numbers over a lifetime an have potentially serious onsequenes forindividuals as well as for soiety (21, 26, 37, 41, 42, 113-115, 155).The inidene of neurologial onditions in hildren suh as autism has inreased over 500% in thelast deade (80, 143, 149, 169), along with similar inreases in ADD and other pervasive developmen-tal diseases (PDD). Autism is a ondition that was unknown prior to the 1940s but whose inidene5



has inreased so rapidly that it is urrently the 3rd leading hildhood neurologial onditions andthe urrent inidene in approximately 1 in 300, and 1 in 150 in some ommunities surveyed inMaryland (80). Millions of kids are urrently a�ited with PDD onditions. Merury and othertoxi metals have been found to be a fator in most of those tested (81, 99, 153, 169). Vainationsthat use merury thimerosal as a preservative appear to be a ommon and ausative fator in theseonditions as well as SIDS (81, 83, 99, 122, 149, 169). A study at the U.S. CDC and followup studiesfound \statistially signi�ant assoiations" between ertain neurologi developmental disorders suhas attention de�it disorder (ADD) and autism with exposure to merury from thimerosal-ontainingvaines before the age of 6 months (122, 149, 169).The authors of a new study of thimerosal developmental e�ets (149b) write:\Our studies . . . provide evidene that merury, heavy metals and the vaine preservativethimerosal potently interfere with [methionine synthase℄ ativation and impair folate-dependent methylation. Sine eah of these agents has been linked to developmentaldisorders, our �ndings suggest that impaired methylation, partiularly impaired DNAmethylation in response to growth fators, may be an important moleular mehanismleading to developmental disorders."Citing Stajih et al 2002 (J Peds) and Pihihero et al 2002 (Lanet), Waly et al write:\A single thimerosal-ontaining vaination produes aute ethylmerury blood levels of10-30nM . . . , and blood samples in 2-month-old infants, obtained 3-20 days after vai-nation, ontain 3.8-20.6 nM ethylmerury . . . Our studies therefore indiate the potentialfor thimerosal to ause adverse e�ets on [methionine synthase℄ ativity at onentrationswell below the levels produed by individual thimerosal-ontaining vaines."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 to theseallergi/immune reative onditions (81, 83, 89-91, 97, 105, 170). For example merury has beenfound to strongly inhibit the ativity of xanthine oxidase and dipeptyl peptidase (DPP IV) whihare required in the digestion of the milk protein asein (89, 91, 93), and the same protein that isluster di�erentiation antigen 26 (CD26) whih helps T lymphoyte ativation. CD26 or DPPIV isa ell surfat glyoprotein that is very suseptible to inativation by merury binding to its ysteinyldomain. Merury and other toxi metals also inhibit binding of opioid reeptor agonists to opioidreeptors, while magnesium stimulates binding to opioid reeptors (89). Studies involving a largesample of autisti and shizophreni patients3 found that over 90% of those tested had high levelsof the milk protein beta-asomorphin-7 in their blood and urine and defetive enzymati proessesfor digesting milk protein (92, 93, 83), and similarly for the orresponding enzyme needed to digestwheat gluten (92, 94).The studies found high levels of Ig A antigen spei� antibodies for asein,latalbumin and beta-latoglovulin and IgG and IgM for asein. Beta-asomorphine-7 is a morphinelike ompound that results in neural dysfuntion (92), as well as being a diret histamine releaserin humans and induing skin reations (91, 92). Similarly many also had a orresponding form ofgluten protein (94). Elimination of milk and wheat produts and sulfur foods from the diet has beenfound to improve the ondition. A double blind study using a potent opiate antagonist, naltrexone(NAL), produed signi�ant redution in autisti symptomology among the 56% most responsive toopioid e�ets (95). The behavioral improvements was aompanied by alterations in the distributionof the major lymphoyte subsets, with a signi�ant inrease in the T-helper-induers and a signi�antredution of the T-ytotoxi-suppressors and a normalization of the CD4/CD8 ratio. Studies havefound merury auses inreased levels of the CD8 T-ytotoxi-suppressors (96). As noted previously,3Internet: \http://www.v.om/autismg.html". 6



suh populations of patients have also been found to have high levels of merury and to reover aftermerury detox (29, 81, 83, 99, 170). As merury levels are redued, the protein binding is reduedand improvement in the enzymati proess ours (29, 83, 170).Additional ellular level enzymati e�ets of merury's binding with proteins inlude blokage ofsulfur oxidation proesses and neurotransmitter amino aids whih have been found to be signi�antfators in many autistis (90, 97, 105, 83), plus enzymati proesses involving vitamins B6 and B12,with e�ets on the ytohrome-C energy proesses as well.The ativating enzyme B6-kinase is totally inhibited in the intestine at extremely low levels(nanamolar) of merury (121), with similar e�ets on B12. Epson salts (magnesium sulfate) baths,supplementation with the p5p form of Vit B6 and vit B12 shots are methods of dealing with theseenzymati blokages that have been found e�etive by those treating suh onditions. Vit B omplexand Vit E ammeliorate methyl merury e�ets (158). Merury and toxi metals have also been foundto have adverse e�ets on ellular mineral levels of alium, magnesium, zin, and lithium (46, 170,83, 154). Supplementing with these minerals has also been found to be e�etive in the majorityof ases (46, 68-70) Another of the results of these toxi exposures and enzymati blokages is thee�et on the liver and dysfuntion of the liver detoxi�ation proesses whih autisti hildren havebeen found to have (81, 97, 169). All of the autisti ases tested were found to have high toxiexposures/e�ets and liver detoxi�ation pro�les outside of normal (81, 169).Aording to studies reviewed, over 20% of the hildren in the U.S. have had their health or learningsigni�antly adversely a�eted by toxi metals suh as merury, lead, and admium; and over 50%of hildren in some urban areas have been adversely a�eted. Signi�ant behavioral e�ets were alsodoumented. Suh e�ets similarly a�et adults (37, 170). Many epidemiologist believe the evidenedemonstrates that over 50% of all U.S. hildren have had their learning ability or mental statesigni�antly adversely a�eted by prenatal and/or postnatal exposure to toxi substanes (1, 2, 32,87, 108, et.). The toxi metals have been doumented to be reprodutive and developmental toxins,ausing birth defets and damaging fetal development, as well as neurologial e�ets, developmentaldelays, learning disabilities, depression, and behavioral abnormalities in many otherwise normal-appearing hildren (5-33, 37-42, 48, 66, 83, 84, 112-115, 151-155, 169).Prenatal exposure to 7 heavy metals was measured in a population of pregnant women at ap-proximately 17 weeks gestation (9). Follow-up tests on the infants at 3 years of age found thatthe ombined prenatal toxi exposure sore was negatively related to performane on the MCarthySales of Children's Abilities and positively related to the number of hildhood illnesses reported.Many similar studies measuring hild hair levels of the toxi metals aluminum, arseni, admium,lead, and merury have found that these toxi metals have signi�ant e�ets on learning ability andognitive performane, explaining as muh as 20% of ognitive di�erenes among randomly testedhildren who have low levels of exposure not exeeding health guidelines for exposure to any of thesemetals (6-15, 17, 19). These toxi metals have been found to have synergisti negative e�ets onhildhood development and ognitive ability (8, 13-15, 66).Among those more signi�antly a�eted by neurologial de�its or problems, the a�ets appeareven more signi�ant. Comparison of groups of hildren who are mentally retarded or signi�antlylearning disabled to normal ontrols found signi�antly higher levels of toxi metals in the a�etedgroups (7, 11, 17, 18, 21), with the level of the toxi metals and minerals known to be a�eted bythem orretly identifying those with signi�ant disabilities in from 90 to 98% of ases in the studies.A study of rural hildren with subtoxi exposure levels found signi�antly higher levels of lead andadmium in a group of mildly retarded/borderline intelligene (IQ 55-84) than ontrols (11). 76% ofthe study group had one of 5 toxi metals exeeding the lab's upper safety limit.A large study found that hair admium level is highly orrelated with and preditive of verysigni�ant learning disability or mental retardation (18). Over 90% of those with hair admiumlevels of 0.4 parts per million or more were found to have signi�ant disabilities and over 95% of7



those with levels above 0.7 were mentally retarded. In a group of students with normal range IQswho failed one subjet area on a standardized test (paradigmati LD), the groups admium andlead hair levels were signi�antly higher than ontrols; and hair metal levels with lithium levelsinluded orretly separated the groups with 95% auray (7). Average hair admium levels inthe group with learning disabilities was 1.7 ppm. Similar �ndings regarding toxi metal exposurelevels were found for dyslexi hildren (10), shizophreni hildren (16, 157), and autisti hildren(16). A study of dyslexi hildren with normal IQs found the dyslexi group had a admium hairlevel average of 2.6 ppm, 25 times that of the ontrol group (10) and exeeding the maximum ofthe normal aeptable range. The dyslexi group also had somewhat higher aluminum and opperlevels. Studies of groups with shizophrenia have found inreased levels of opper and merury andredued levels of zin, magnesium and alium, whih are known to be inhibited by heavy metalsand a�et neurotransmitter levels (113, 49). Results of a study at a teahing hospital showed thatadmium was signi�antly raised in depressives and redued in mania patients. Lead was inreasedin depressives and shizophrenis but not in mania patients. Serum zin was redued in all mentalpatients (164). A group of violent riminals had signif. higher levels of hair lead and admium levelsthan non violent ontrols (62b).These toxi metals have also been found similarly to have signi�ant behavioral and emotionale�ets on hildren and adults (6-8, 11, 14-16, 19, 21, 83, 169, 170). One group of students weresored by their lassroom teaher on the Walker Problem Behavior Identi�ation Cheklist (WPBIC).A ombined hair level sore for merury, lead, arseni, admium and aluminum was found to besigni�antly related to inreased sores on the WPBIC subsales measuring ating-out, disturbedpeer relations, immaturity, and the total sore (6) among a population of students with no knownaute exposures. The ombined metals sore explained 23% of the di�erene of the total WPBICsore, and 16 to 29% of the di�erenes on the subsales for withdrawal, ating out, disturbed peerrelations, distratibility, and immaturity (6). Similar results were found in the other studies, andhave been found to have impliations not only in the lassroom but on relations at home, on drivinghabits, and on job performane.Studies have found evidene that abnormal metal and trae elements a�eted by metal exposureappear to be a fator assoiated with aggressive or violent behavior (37, 48, 60-63, 110, 115, 21), andthat hair trae metal analyses may be a useful tool for identifying those prone to suh behavior. Ithas been found that exess levels of opper an ause violent behavior in hildren (124, 115). Onemehanism found to be assoiated with toxi metals and pestiides relation to aggressive and violentbehavior is the doumented inhibition of holinesterase ativity in the brain (110). Another series ofstudies found abnormal trae metal onentrations to be assoiated with violent-prone individualsinluding elevated serum opper and depressed plasma zin (115, 161). A group with a history ofassaultive and violent-prone behavior had signi�antly higher median Cu/Zn ratio than for ontrols.Assaultive, violent-prone individuals usually have abnormal trae-metal onentrations, inludingelevated serum opper and depressed plasma zin (115b).A study of teenagers in Pittsburgh found that having elevated lead was assoiated with a four-foldrisk of delinqueny (21). Similar tests in the California juvenile justie system as well as other studieshave found signi�ant relations to lassroom ahievement, juvenile delinqueny, and riminality (62,63, 120). Three studies in the California prison system found those in prison for violent ativityhad signi�antly higher levels of hair manganese than ontrols (61, 37, 115a), while other studies inthe California prison and juvenile justie systems found that those with 5 or more essential mineralimbalanes were 90% more likely to be violent 50% more likely to be violent for 2 or more mineralimbalanes (120). In studies at juvenile delinqueny enters, nutritional therapy redued antisoialand violent behavior by over 50% (120, 115).A study analyzing hair of 28 mass murderers found that all had high metals and abnormal essentialmineral levels (115). Like several other studies they found higher levels of suh toxi metals inblaks than in Cauasian populations. Studies of an area in Australia with muh higher levels8



of violene as well as autopsies of several mass murderers also found high levels of manganese tobe a ommon fator (37, 115a). Suh violent behavior has long been known in those with highmanganese exposure. Dotors in UK found a woman's insanity and violent behavior to be relatedto poisoning from leaking amalgam dental �llings (37), and other studies and linial results haveon�rmed the onnetion of toxi metals to behavioral problems and violene (113, 115, 119, 120).Studies at the Argonne National Laboratory found that the majority of delinquents and riminalshad high metals levels suh as admium and lead, and to fall into 2 ategories. One group withhigh opper and low zin, sodium potassium tended to have extreme tempers, while another groupwith low zin and opper, but high sodium and potassium tended to be soiopathi (115). Butit was found that treatment of delinquent or violent prone individuals for metals related problemsinluding nutritional therapy usually produed signi�ant improvements in mood, violent behavior,and funtionality - with omplete ure in the majority of ases (115, 119, 120).Lithium protets brain ells against exess glutamate and alium, and low levels ause abnormalbrain ell balane and neurologial disturbanes (75, 79). Lithium also is important in Vit-B12transport and distribution, and studies have found low lithium levels ommon in learning disabledhildren, inarerated violent riminals, and people with heart disease (76, 78).Lithium supplementation has been found to be an e�etive treatment adjunt in onditions suhas bipolar depression, autism, and shizophrenia where mania or extreme hyperativity are seen (104,79). It has been doumented that onditions like depression and other hroni neurologial onditionsoften involve damage and nerve ell death in areas of the brain like the hippoampus, and lithium hasbeen found to not only prevent suh damage but also promote ell gray matter ell growth in suhareas (79), and to be e�etive in treating not only depressive onditions but degenerative onditionslike Huntington's Disease whih are related to suh damage.Lithium had a signi�ant mood-improving and stabilizing e�et on former drug users with psy-hologial onditions (77). In the study a group inluding violent o�enders and family abusers weredivided into 2 groups. Half got lithium supplements and half a plaebo. The group getting lithiumhad signi�antly inreased sores for mood, happiness, friendliness, and energy, while the other groupdid not (77). Similar results were obtained for a group of violent former drug users. In a large Texasstudy, inidene of suiide, homiide, rape, robbery, burglary, theft, and drug use were signi�antlyhigher in ounties with low lithium levels in drinking water (78). In a plaebo ontrolled study onprisoners with a history of impulsive/aggressive behavior, the group taking lithium supplements hada signi�ant redution in aggressive behavior and infrations involving violene (78). The authorssuggest that for those areas with low lithium levels in water, water systems should add lithium; andthose with de�ienies in lithium or displaying aggressive or impulsive behavior would likely bene�tfrom lithium supplements (78).Toxi metals and the resulting mineral imbalanes have also been found to be a major auseof depression and mood disorders inluding shizophrenia and mania (43, 48, 69, 70, 83, 84, 112-114, 157, 19, 21, 66, 169). Some fators that have been doumented in depression, impulsiveness,and violent behavior are low serotonin levels, abnormal gluose tolerane (hypoglyemia), and lowhromium and folate levels (126-130, 113, 115), whih merury has also been found to be a ause of.One mehanism by whih merury has been found to be a fator in aggressiveness and violene is itsdoumented inhibition of the brain neurotransmitter aetylholinesterase (5, 19, 28, 44-47, 83, 110,170). Low serotonin levels and/or hypoglyemia have also been found in the majority of those withimpulsive and violent behavior (127, 128, 115). Toxi metals also inuene mood and depressionby a�eting balanes of essential minerals and essential fatty aids, along with bloking essentialenzymati proesses resulting in morphine like substanes in the blood, and a�eting levels of mostbrain neurotransmitters. Another well doumented mehanism of toxi metal depression induementis through reduing amino aid levels suh as tryptophan and tyrosine whih is doumented to resultin induing depression (83, 85, 86, 66), while another is merury's promotion of andida albiansovergrowth (112) . Merury and lead have been doumented to be auses of autism, shizophrenia,9



mania, ADD, and depression (48, 81, 83, 48, 149, 23, 169, 113, 19, 66), while vanadium has beenfound to be a ause of depressive psyhosis and mania (84). Merury aumulates in the pituitarygland (170, 109) and thus has endorine system/hormonal e�ets. In addition to merury havingestrogeni e�ets (33, 37, 170) merury and lead have other doumented hormonal e�ets (111, 109,155, 170), inluding lowered levels of neurotransmitters dopamine, serotonin, and noreprenephrine(66, 139, 170). Some of the e�et on depression is also related to merury's e�et of reduing thelevel of posterior pituitary hormone (oxytoin). Low levels of pituitary funtion are assoiated withdepression and suiidal thoughts, and appear to be a major fator in suiide of teenagers and othervulnerable groups. Amalgam �llings, nikel and gold rowns are major fators in reduing pituitaryfuntion (109, 170). Supplementary oxytoin extrat has been found to alleviate many of these moodproblems (35), along with replaement of metals in the mouth (109, 170). A study following infantsto age 7 in New Zealand found a signi�ant e�et on ognitive and psyhologial funtion related tomother's hair merury level (146). A study of hildren in the Faeroe Islands had a similar �nding(146b).Other endorine e�ets of merury and lead inlude infertility and other reprodutive systemproblems (33, 35, 170, 148)Studies have previously found that low levels of lead exposure is signi�antly related to hyper-ativity and attention de�it (19, 20a, 21, 83, 114b, 159), depression (48, 113b), shool ognitiveperformane (19, 20a, 22, 23, 50, 60a, 159), behavioral problems (19, 21, 22, 23, 48, 115), mentaldisorders (24, 48, 115), allergies (60), growth (54), gestational age (54), and spontaneous abortions(60). In one study hildren's umbilial ord blood at birth was reorded and a teaher assessment oflearning/behavioral harateristis ompleted at the end of the shool year at age 8 (20a). Girls withhigher than average (> 10 �g/dL) hord blood level were found to be more likely to be dependent,inpersistant, and have an inexible approah to tasks. (10 �g/dL blood approx. 8 ppm hair, #52)Boys with higher than average hord blood level were found to be more likely to have problemsfollowing simple diretions or sequenes of diretions. A follow up study to the Cininnati lead studymeasured blood lead levels and ompared to standardized IQ test sores at approximately 6.5 yearsof age (50). The study found blood lead levels were signi�antly inversely related to both full-saleand performane IQ, and that blood lead levels over 20 �g/dL were related to an average de�it in IQof 7 points on performane IQ as ompared to those with below 10 �g/dL blood lead levels. Anotherstudy in Australia measured IQ at approximately 12 years of age and ompared to blood lead levelsmeasured from 1 to 7 years of age (51). Total, verbal, and performane IQ were all signi�antlyinversely related with blood lead levels measured during the �rst 7 years of life. Two studies foundaverage hair lead levels in groups of learning disabled hildren over 20 ppm (7, 12), ompared to 4ppm in ontrols.But the author of a reent study (23) states that \There is no safe level of blood lead". Childrenwith a lead onentration of 7 to 10 mirograms per deiliter of blood sored an average of 11.1points lower than the mean on the Stanford-Binet IQ test, the researhers found. The study alsofound an average 5.5-point deline in IQ for every additional 10-mirogram inrease in blood-leadonentration, said Dr. Lanphear. Another study found signi�ant IQ redutions approx. 0.74 pointsper �g/dL lead level inrease at exposure levels between 1 �g/L and 10 �g/dL (23b).However other studies have pointed out that these studies generally did not investigate or onsiderthe e�ets and synergisti interations of the other toxi metals (6, 11, 20, 28), and the fat that leadand admium levels tend to have positive orrelations with eah other. A study of rural shool hildrenwithout aute exposures and with IQS in the normal range found highly signi�ant relations betweenlead and admium with intelligene sores and shool ahievement tests (12). Lead and admiumexplained 29% of the variane in IQ. These two metals have been found to have di�erent mehanismsof CNS damage, with admium a�eting verbal ability more and lead a�eting performane measuresmore. The author of another study (28) of 9 year olds living in an area near an ininerator in Ohioonluded that part of the developmental e�ets attributed to lead in many past studies was mostly10



due to admium e�ets, with lead serving as a marker for admium e�ets due to their ommon originsand admium's e�et of inreasing lead aumulation. The �ndings of this study were generallyonsistent with a previous study (12) regarding higher levels of admium and lower levels of zin inhildren with ognitive de�its. However this study found zin level, though signi�antly a�eted, anbe inreased in some depending on other fators. Cadmium as previously noted as well as meruryhave anti metabolite e�ets that signi�antly a�et alium, zin, and phosphate levels in the body(74, 28, 170). The redution in zin levels auses inreased absorption of lead, and admium's a�eton the pyrimidine-5-nuleotidase enzyme inhibits phosphorylation in the energy/respiratory ATPfuntion (28). This study found the level of hair phosphorous, as a�eted by admium exposure,was the best indiator of ognitive funtion and dysfuntion. Lead was found to have a lesser e�eton phosphorous level and ATP funtion. The entire group of learning disabled boys had low hairphosphorous levels ompared to those without learning disabilities. The main fators appearing toa�et those with high admium levels and low phosphorous hair levels were living within 2 miles ofthe ininerator, exposure to passive igarette smoke, and living in a rural area that may have hadhigh admium levels in wells. Another study found heavy smokers have admium levels in bodytissues about 2 times that of non smokers, and hair admium levels in newborns of smokers weretwie as great as in newborns of non smokers (53).Other studies have found that admium auses signi�ant dereases in birth weight through its an-timetabolite ations (53, 54) and signi�ant inreases in blood pressure (55). Newborn hair admiumlevels have been found to be signi�antly orrelated to maternal hair levels and mothers exposed o-upationally to heavy metals to have hair levels twie as high as ontrols (54). Likewise adults withhigher than average admium levels performed less well on measures of attention, psyhomotor speed,and memory (56).These toxi metals have also been found to have signi�ant e�ets on motor-visual ability andperformane (6a, 8, 19, 20, 170), as measured by the Bender Visual-Motor Gestalt Test sore.Arseni, lead, and admium levels had the highest orrelation with ognitive sores, while aluminumhad a signi�ant relation mostly with motor-visual performane and merury had lesser but highlysigni�ant orrelations to both.Studies have also found evidene of a onnetion between low levels of zin and four other om-mon hildhood diseases, treatment resistant depression (70), oppositional de�ant disorder (161),hildhood-onset diabetes4 (72) and epilepsy5 (73). Zin is an antagonist to toxi metals like admiumand merury, and adequate levels are required to balane the adverse e�ets of these toxi metalson ellular alium and other enzymati proesses (28, 74). Other onnetions between meruryand type1 diabetes have also been demonstrated. Merury has been found to ause an inreasein inammatory Th2 ytokines (116). In the panreas, the ells responsible for insulin produtionan be damaged or destroyed by the hroni high levels of ytokines, with the potential of induingtype II diabetes - even in otherwise healthy individuals with no other risk fators for diabetes (117).Merury inhibits prodution of insulin and is a fator in diabetes and hypoglyemia, with signi�antredutions in insulin need after replaement of amalgam �lings and normalizing of blood sugar (109).A onnetion between merury in vaines and epilepsy6 has also been found (118).It should be noted that both blood and hair merury level have been found to not be highlyorrelated to exposure from merury vapor, whih is the most ommon exposure from merury,beause of speial properties of merury (170). Merury vapor has an extremely short half life inblood, and rapidly rosses ell membranes in body organs where it is oxidized to inorgani merury,aumulating in the brain, heart, kidneys, and other loations. Thus although elemental meruryexposures are typially greater than organi exposures, most merury in the blood is organi. Likewise4Internet: \http://www.home.earthlink.net/%7Eberniew1/diabetes.html".5Internet: \http://www.home.earthlink.net/%7Eberniew1/epilepsy.html".6Internet: \http://www.home.earthlink.net/%7Eberniew1/diabetes.html".11



hair merury has been shown to be more highly orrelated with organi merury exposure than withinorgani (170). Hair test are a�eted by external merury exposure in oupational exposures suhas dental oÆes whih typially have fairly high levels of merury. Other measures of merury suhas stool, saliva, and urine have been found to be better measures of merury for suh ases. Urineontains mostly inorgani merury, but beomes less reliable with long term hroni exposure due toumulative damage to the urinary detox system. Urinary frationated porphyrin test is a good testof metaboli damage that has ourred due to merury of other toxis. The level and distribution ofthe 6 porphyrins measured indiates extent of damage as well as likely soure of damage (170).Hair levels have been found to be generally reliable indiators of reent environmental metalexposures other than merury (28, 52, 54, 58), and to be better orrelated with symptoms thanblood test (88). Similarly, blood levels have been found to not reet hroni or histori admiumexposure (52, 53, 58) sine metals suh as admium and merury have extremely short half life inthe blood but long half life in the body. Air measurements of admium or merury tend to bevery unreliable due to the small partile size, dispersion variation, and other fators. Measure ofaumulation in area plants is one reasonably reliable method; areas with admium levels over 0.5ppm indiate signi�ant air pollution.Manganese an downregulate serotonin funtion, reduing soiability and inreasing aggressivenessor depression. Exess manganese exposure redues dopamine levels whih an result in violentbehavior. Higher levels of manganese exposure are orrelated with Parkinson's Disease and violentbehavior (151). The most ommon signi�ant soure of high manganese neonatal exposure is fromsoy infant formulas, whih typially have very high levels of manganese (151, 156).Beause lead and other toxi metals are retained in bone and astroglial ells in the brain, uptakeduring fetal development and early hildhood has long-lasting e�ets on development and behavior(151). Among the toxi e�ets of lead is a redution of dopamine funtion (whih disturbs thebehavioral inhibition mehanisms in the basal ganglia) and glutamate (whih plays an essential rolein the long term learning assoiated with the hippoampus). Researh at the individual level showedthat the uptake of heavy metals is assoiated with higher levels of learning disabilities, hyperativity,substane abuse, violent rime, and other forms of anti-soial behavior. In seven di�erent samples ofprison inmates, violent o�enders had signi�antly higher levels of lead, admium, or manganese inhead hair than non-violent o�enders or ontrols. In two prospetive studies, high lead levels at age 7(one measuring lead in blood, the other bone lead) predited juvenile delinqueny and adult rime.A substantial proportion of individuals diagnosed with ADD/ADHD are likely to have dangerouslyhigh levels of lead, manganese, or admium in bodily tissues. Children with blood lead levels of morethan 2 mirograms per deiliter were four times more likely to have ADHD than hildren with levelsbelow 0.8 mirogram per deiliter (167). Beause alohol, oaine and other drugs temporarily restoreneurotransmitter funtions that are abnormal, substane abuse may often be rude self-mediationin response to the e�ets of toxiity. For example, beause lead downregulates dopamine and oaineis a non-seletive dopamine reuptake inhibitor, lead toxiity ould inrease the risk of oaine abuse(151).Heavy metals ompromise normal brain development and neurotransmitter funtion, leading tolong-term de�its in learning and soial behavior (151). At the individual level, earlier studies re-vealed that hyperative hildren and riminal o�enders have signi�antly elevated levels of lead,manganese, or admium ompared to ontrols; high blood lead at age seven predits juvenile delin-queny and adult rime. At the environmental level, our researh has found that environmentalfators assoiated with toxiity are orrelated with higher rates of anti-soial behavior. For the pe-riod 1977 to 1997, levels of violent rime and teenage homiide were signi�antly orrelated withthe probability of prenatal and infant exposure to leaded gasoline years earlier. Aross all U.S.ounties for both 1985 and 1991, industrial releases of heavy metals were { ontrolling for over 20soio-eonomi and demographi fators { also a risk-fator for higher rates of rime. Exess levels oflead and manganese are orrelated with ADHD and violent behavior. Poor diet inreases the e�ets12



of lead and manganese toxiity. Communities with a higher perentage of hildren having blood leadover 10 mg/dL are signi�antly more likely to have higher rates of violent rime and higher rates ofeduational failure. Studies omparing Toxi Release Inventory (TRI) data to rime rate data for allU.S. ounties found a positive orrelation between releases of lead and manganese and violent rimerates. Speialists at the Pfei�er Treatment Center in Illinois have found that treatments to reduelevels of lead and other toxins provide lasting improvement without mediation (151).Surveys of hildren's blood lead in Massahusetts, New York, and other states as well as NHANESIII and an NIJ study of 24 ities point to another environmental fator: where siliouorides areused as water treatment agents, risk-ratios for blood lead over 10�g/dL are from 1.25 to 2.5, withsigni�ant interations between the siliouorides and other fators assoiated with lead uptake (152).Communities using siliouorides also report higher rates of learning disabilities, ADHD, violentrime, and riminals who were using oaine at the time of arrest.The use of uosilii aid (H2SiF6)to uoridate publi water supplies signi�antly inreases the amounts of lead in the water (whereas theuse of sodium siliouoride (NaSiF6) or sodium uoride (NaF) does not. Communities using eitheruosilii aid (H2SiF6) or sodium siliouoride (NaSiF6) have signi�antly higher rates of rime thanthose using sodium uoride or delivering unuoridated water. Also where siliouorides are in use,riminals are more likely to onsume alohol, more likely to have used oaine at time of arrest - andthat ommunities have signi�antly higher rime rates. For 105 New York ommunities, for every ageand raial group there was a signi�ant assoiation between siliouoride treated ommunity waterand elevated blood lead. Data from analysis of national sample of over 4,000 hildren in NHANESIII, show that water uoridation is assoiated with a signi�ant inrease in hildren's blood lead(with espeially strong e�ets among minority hildren). (152)1.4 Soures of exposure to toxi metalsThe studies reviewed suggest that exposure to toxi metals may aount for over 20% of learningdisabilities, 20% of all strokes and heart attaks, and in some areas be a fator in over 40% of all birthdefets (87, 169, 169, 170, et.). The U.S. Center for Disease Control has found that primary expo-sure to lead is from soil, paint hips, drinking water, fertilizer, food, auto and industrial emissions,ammunition (shot and bullets), bathtubs (ast iron, porelain, steel), batteries, anned foods, e-ramis, hemial fertilizers, osmetis, dolomite, dust, foods grown around industrial areas, gasoline,hair dyes and rinses, leaded glass, newsprint and olored advertisements, paints, pestiides, pewter,pottery, rubber toys, soft oal, soil, solder, baby formula using tap water, tobao smoke, vinyl`mini-blinds', and dust (35, 108). High levels of admium are found in regions with high emissionsfrom ininerators, oal plants, or ars (28), as well as in shell�sh (36), art supplies, bone meal andigarette smoke (28). Other ommon soures inlude rural drinking water wells (28, 35), proessedfood, fertilizer, and old paint, food (o�ee, fruits, grains, and vegetables grown in admium-ladensoil, meats [kidneys, liver, poultry℄, or re�ned foods), freshwater �sh, fungiides, highway dusts, in-inerators, mining, nikel-admium batteries, oxide dusts, paints, phosphate fertilizers, power plants,seafood (rab, ounder, mussels, oysters, sallops), sewage and industrial sludge spread on farmland(142), \softened" water, smelting plants, tobao and tobao smoke, and welding fumes. Sine thehalf-life of lead in the blood is only 25 days, blood tests are not a reliable test for lead body burden(25). Hair element test is another option (19).Common exposures to aluminum inlude aluminum ookware, antiperspirants, antaids, proessedheese and other proessed food, lipstik, mediations and drugs (anti-diarrheal agents, hemorrhoidmediations, vaginal douhes), \softened" water, and tap water. Common soures of arseni inludeantibiotis given to ommerial livestok, air pollution, hemial proessing, oal-�red power plants,defoliants, drinking water, drying agents for otton, �sh and shell�sh, herbiides, insetiides, meats(from ommerially raised poultry and attle), metal ore smelting, pestiides, seafood (�sh, mussels,oysters), speialty glass, and wood preservatives. Nikel, whih is highly toxi and ommonly auses13



immune reations, is ommonly seen in dental rowns and braes, along with jewelry, et. (nikeland inorgani merury ommonly produe allergi type autoimmune problems, 29). Manganese andother metal exposure an ome through welding or metal work as well as from soy milk and soyproduts (151, 156). Cadmium, merury, arseni, hromium, silver, opper, and are other metalsto whih Floridians and others are ommonly exposed in drinking water, food, or dental materials(34-36). Some of the toxi metals in food omes from land spreading of sewage and industrial wasteon farmland (142).The most ommon signi�ant exposure for most people is to merury vapor from amalgam �llings(43b). Most people with several amalgam �llings have daily exposure exeeding the U.S. governmenthealth guideline for merury (4, 43b). Likewise a major exposure soure of infants and young hildrenis from plaental transfer from their mother's amalgam �llings and breast feeding (43, 101, 107). Theaverage amalgam �lling has more than 1=2 gram of merury, and has been doumented to ontinuouslyleak merury into the body of those with amalgam �llings due to the low merury vapor pressure andgalvani urrent indued by mixed metals in the mouth. Beause of the extreme toxiity of merury,only 1=2 gram is required to ontaminate the eosystem and �sh of a 10 are lake to the extent thata health warning would be issued by the government to not eat the �sh7 [43℄. Over 50,000 suhwarnings for 30% of U.S. lakes (1) and 10% of all U.S. river miles. All Great Lakes as well as manyoastal bays and estuaries and large numbers of salt water �sh arry similar health warnings.Merury is one of the most toxi substanes ommonly enountered, and aording to Governmentagenies auses adverse health e�ets in large numbers of people in the U.S.[1, 2, 170℄ Based onwidespread tests, the U.S. CDC estimates that approx. 10% of women of hildbearing age, 6 millionwomen, have urrent merury levels that would put fetuses at risk of developmental neurologialproblems (1), without onsidering other ommon soures of merury in infants. The extreme toxiityof merury an be seen from doumented e�ets on wildlife by very low levels of merury exposure.The amount of merury in the marine environment is inreasing 4.8% per year, doubling every16 years (1). Some Florida panthers that eat birds and animals that eat �sh ontaining very lowlevels of merury (about 1 part per million) have died from hroni merury poisoning8 (43). Sinemerury is an estrogeni hemial and reprodutive toxin, the majority of the rest annot reprodue.The average male Florida panther has higher estrogen levels than females, due to the estrogeniproperties of merury. Similar is true of some other animals at the top of the food hain like polarbears, beluga and ora whales, and alligators, whih are a�eted by merury and other hormonedisrupting hemials.Another major exposure soure to infants is from thimerosal used in vainations as a preser-vative. The majority of infants get exposure above Government health guidelines for merury andlarge numbers of infants with related neurologial problems suh as autism and ADD have been do-umented (81, 149). A major soure of phenyl merury is from merury in paint, where many havebeen exposed to dangerous levels (106). The major soure of exposure to organi (methyl) meruryis from �sh and shell�sh, but inorgani merury has also been found to be methylated in the body bybateria, yeast, et. (43b). Signi�ant levels of various forms of organi merury have also been do-umented from dental work suh as root anals and gold rowns over amalgam base (170, 29). Methylmerury has been doumented to be among the most potent developmental neurotoxiants (66, 101,107), with evidene over 63,000 hildren are born eah year with neurodevelopmental impairmentdue to prenatal exposure. Merury vapor is the form that most readily rosses ellular membranesinluding the blood-brain barrier and plaenta of pregnant women, and results in the highest levelsin the major organs suh as the brain, heart, and kidneys for a given level of exposure. But theaverage half-life of vapor in the blood is only seonds so blood tests are not a good measure of suhexposure. For similar reasons hair merury is a less aurate measure of body inorgani meruryburden than for the other metals. Both merury vapor and organi merury have been found to7Internet: \http://www.v.om/damspr2f.html".8Internet: \http://www.v.om/damspr2f.html". 14



be highly toxi and to have independent and synergisti e�ets at very low levels (170, 101, 107).However developmental e�ets have been found at omparable or lower levels from merury vaporthan from organi or inorgani exposure (170), and it has been well established that the primaryexposure for most people is from merury vapor from dental amalgam (43b).1.5 Measures to redue or alleviate toxi metal toxiity and behavioralproblemsThe most important measure to alleviate e�ets of toxi metals is avoidane of exposure or redu-ing urrent exposures. Signi�ant improvement is usually seen after orreting digestive problems,eliminating allergens and environmental toxins, and improving nutrition (172, 173). Treatment en-ters around the following goals: improvement of GI funtion, restoration of normal immune funtion,elimination of heavy metals and other toxins, and supplementation to optimize hepati, immunologi,neurologi, and ognitive funtion.Chelation is the most e�etive omponent of treatment, showing signi�ant improvement in mostpatients (173, 175) Chelators suh as DMSA are often used (173) or spirulina or hlorella basedproduts (172). This is supported by selenium, milk thistle (silimarin), NAC (starting with low doseof 25 mg/day inreasing to 200 mg/day), alium-D-gluarate, Alpha-ketoglutarate (for those withhigh ammonia), taurine (100 mg to 1000 mg), methionine (100 to 400 mg), plant based enzymes, GCfree diet, omega-3 EFAs, probiotis, vit A, C, E, beta arotene, B omplex and magnesium, zin andmultiminerals. Also pyogenol, L-theanine for alming e�et and CoQ10, L-arnatine, L-arnosine,and DMAE for improved ognitive funtion (172, 173). Iron de�ieny an also be a fator in ADHD(172).Blood hyperoagulation has been found to be a fator in some ases of adult ADHD, with herbssuh as urumin, ginger, and ginkgo biloba found to be bene�ial in treatment (172, 176). Stru-tural studies show that some hildren with ADHD have dereased blood ow and energy use in theprefrontal ortex and striatum, whih an also result in a derease in brain volume of ertain brainareas suh as the areas related to attention. There an also be left hemispheri white matter de�itsdue to demyyelination and gray matter de�its in the right hemisphere. The drug Ritalin has beenfound to have an e�et similar to the herbs disussed here in inreasing regional erebral brain owin these areas (172), but unlike the herbs Ritalin has also been found to ommonly have long termadverse health e�ets (145).Current exposure levels of most ommon metals an be tested by a stool test kit from a lab suhas Dotors Data Lab or Genova Diagnosti Lab, and reent exposures an be tested somewhat easierand heaper by hair tests (see 66). Researh information on ommon auses of hroni onditionsand treatment information an be found on the Genova Diagnosti Lab web site (66).As noted previously, most infants prior to 2003 got exposure to merury beyond the federalgovernment health guideline from merury thimerosal used as a preservative in vainations (81).Sine all vainations are now available merury free, parents should request the merury free version.Signi�ant levels are also reeived through plaental transfer and breast feeding by mothers exposedto merury through amalgam dental �llings9 or eating �sh (30-32, 169b). Children with amalgam�llings get signi�ant merury exposure daily from their �llings (169b), and replaement reduesdaily exposure level approximately 90% (43b).Over 70% of merury in the blood is ommonly organi merury, while the majority in the kidneysand urine is inorgani. The majority of exposure from amalgam is to vapor whih rapidly is trans-mitted to ells throughout the body in blood and transformed to inorgani merury in ells. There9Informativo: \Infertility, Birth Defets, and Fetal Developmental E�ets Related to Merury from AmalgamDental Fillings & Other Toxins". 15



is ommon onversion in the body between organi and inorgani merury through methylation anddemethylation proesses (170, 43b), so type of merury in the body does not indiate the originalsoure of merury.For hildren with developmental or neurologial onditions, a hair test an be used to assesstoxi metal body burden (note that toxi metals a�et ellular mineral levels so a large numberof mineral level abnormalities an indiate toxiity e�ets, hair merury level measures primarilyorgani merury, virtually all with amalgam �llings have high merury body burden). A urinefrationated porphyrin test an be used to assess metaboli e�ets. High levels of metals an beredued by avoidane, replaement of metal dental work, use of mineral antagonists, oral helators,and hemial helation (66, 170, 172, 173).Likewise, the majority of those with amalgam �llings have signi�ant daily exposures often ex-eeding government health standards for merury (43b) Daily inorgani merury exposure an beassessed by stool or saliva test or mouth oral air measurement, but sine many have been tested,several studies have developed analytial equations to estimate daily exposure based on number ofamalgam surfaes in the mouth, whih give reasonable estimates. The main way to redue meruryexposure to elemental merury is to avoid amalgam �llings and/or replae amalgam �llings by othermaterials. Other materials are available that perform as well as amalgam.Seafood and �sh10 have often been found to have high levels of organi merury, admium, andarseni. For those eating signi�ant amounts of suh, the levels in the diet an be monitored bydiret food testing or stool test for urrent exposure levels, or by hair or blood test. Fish and seafoodfrom areas known to ontain high levels of toxi metals should be eaten only oasionally if at all,depending on levels. Those who eat a lot of freshwater �sh or seafood often have levels of meruryor some other metal exeeding government guidelines. Hair tests o�er a reasonable reliable low ostmethod of assessing the level of many toxi metals in one test. In a large national survey, over 22%of those tested had dangerous levels of merury11. Aluminum exposures an be redued by avoidingaluminum antiperspirants, food ooked in aluminum ookware, and foods suh as proessed heesethat have high levels of aluminum.As previously noted one of the main mehanisms of toxi e�ets is generation of free radialsand oxidative damage (66). This an be partially alleviated by eating foods high in antioxidants orsupplementation of Vit A, C, E, along with suh as grapeseed extrat, pinebark extrat, bilberry,et. Bioavinoids like bilberry and other fruits have been found to improve the funtion of the bloodbrain barrier. Vit C provides protetion against toxiity of inorgani merury by reduing the moretoxi Hg2+ form to the less toxi Hg+ form of merury. Vit B omplex is also important to alleviateneurologial e�ets. Most toxi metals also have mineral antagonist known to ounterat toxi e�ets.For example selenium and zin are antagonists of merury, while zin and iron are antagonists ofadmium (5, 64, 65, 74, 123). Iron (162) and zin de�ienies, whih an be aused by exposureto toxi metals, inrease metal toxiities and supplementation an redue toxiities, but they analso be toxi if levels are too high. Likewise alium and magnesium de�ienies and imbalaneshave been seen to be aused by toxi metals, and proper supplementation an redue toxiitiesand reverse onditions aused by these de�ienies or imbalanes. Several studies have found thatmost hildren with ADHD have de�ienies of ertain minerals that are ommonly depleted byexposure to toxi metals, suh as magnesium and zin, and most show signi�ant improvementafter supplementation with these minerals (67-71, 83, 88, 163). Magnesium is the most ommonsigni�ant mineral de�ieny among ADHD hildren (67-69, 172), but zin is ommonly de�ientamong hildren with ADHD and disruptive behavior disorder (68, 83, 19). Studies have found thelevel of free fatty aids also signi�antly lower in hildren with ADHD (70, 83, 19, 172), and somepratitioners reommend supplementation of essential fatty aids as well in treatment of ADHD (172).10Internet: \http://www.v.om/�shhg.html".11Internet: \http://www.v.om/�shhg.html". 16



Large studies in shools in New York have found that dietary improvements and supplementationleads to large improvements in ognitive sores and large redutions in learning-disabled hildren(120).Whey protein and N-aetylysteine (NAC) an inrease levels of glutathione whih is neessaryfor detoxi�ation and is depleted by toxi metals as previously noted (66). However are must alsobe exerised regarding proper level if these are supplemented, starting with low levels. Ensuringadequate alium intake an redue the toxi e�ets of lead (66). Chelation with hemial helatorssuh as DMSA an also greatly redue metal body burden, but should only be onsidered with advieof a knowledgeable physiian. DMSA (or EDTA) are e�etive for lead detoxi�ation, but DMSA isalso e�etive for merury and other toxi metals. Studies have found that use of EDTA by patientswith high levels of merury an ause serious side e�ets, so EDTA should be used only when merurylevels have been found to be low or after redutions in merury level using other means (170). DMPSis the most e�etive helator for merury body burden, but there have been some adverse e�ets thatmay be related to improper protools. NAC, whih an be obtained from most health food storesor atalogs, helates merury and arseni but at a slower rate than the presriptive helators. Largenumbers of hildren with ADD, autism, and other forms of learning disabilities have shown signi�antimprovement after helation and nutritional supplementation for de�ienies (23, 81d, 99, 130, 169a,172, et.) Common de�ienies found to also be a fator in suh onditions are Omega-3 fatty aid(138), Vitamin B-6, lithium, zin, iodine, and magnesium (46, 67-72, 75-78, 174, 597). In most suhlinis treating these onditions, the majority improved after treatment (46, 48, 68-71, 75-78, 81,113, 114, 115, 163, 169a, 172, 174).Sine metal toxiity auses hormonal imbalanes and problems (155), tests for hormone levelsof thyroid hormones, DHEA, ortisol, et. are available (66de, et.) and supplementation for suhhas been found e�etive for onditions suh as ADHD (172, 66de). Other supplements that linialstudies have found often e�etive for ADHD inlude EFAs (DHA/EPA), phosphatidylserine, holine,DMAE, L-glutamine, B vitamins, magnesium, zin, urumin, sprirulina, DHEA, Iodine, Ginkgobiloba (172, 174, 176).Avoidane of sugar and food allergens suh as wheat gluten and milk asein, as well as regularexerise have also been found to be bene�ial in treatment of ADHD (172, 169a).Physial ativity has been found to help kids who may be restless or hyperative, or who havebeen diagnosed with ADHD12. Even emotional disturbanes an be improved with exerise, as theativity provides an outlet for their energy and redues the natural inlination of hildren to \atout." Use of exerise therapy along with Emotional Freedom Tehnique were found to have signi�antbene�ts (179). Exerise at shool was also found to signi�antly inrease reading and math abilityof students, in addition to helping ontrol obesity.1.6 Referenes(1) (a) ATSDR/EPA Priority List for 2007: Top 20 Hazardous Substanes, Ageny for Toxi Sub-stanes and Disease Registry, U.S. Department of Health and Human Servies, www.atsdr.d.gov/erla/07list.html13;& (b) United States Environmental Protetion Ageny, OÆe of Water, June 2003, The National List-ing of Fish andWildlife Advisories: Summary of 2002 Data, EPA-823-F-00-20, www.epa.gov/watersiene/�sh/;& () Toxiologial E�ets of Methylmerury (2000), pp. 304-332: Risk Charaterization and PubliHealth Impliations, Nat'l Aademy Press 2000. www.nap.edu; & (d) U.S. Centers for Disease Con-trol, Mar 2001, Blood and Hair Merury Levels in Young Children and Women of Childbearing Age |United States, 1999 www.d.gov/mmwr/preview/mmwrhtml/mm5008a2.htm; & U.S. CDC. SeondNational Report on Human Exposure to Environmental Chemials, www.d.gov/exposurereport/12Internet: \http://artiles.merola.om/sites/artiles/arhive/2005/05/31/adhd-treatment.aspx".13Internet: \http://www.atsdr.d.gov/erla/07list.html".17



(2) U.S. Envinomental Protetion Ageny, Hazardous Air Pollutant Hazard Summary Fat Sheets,EPA: In Risk Information System, 1995; & EPA spokesman, U.S.News & World Report, \In the Airthat they Breathe", Siene & News, 12-20-99. & U.S. Environmental Protetion Ageny (EPA),1996, \Integrated Risk Information System", National Center for Environmental Assessment, Cinin-nati, Ohio (& webpage); & EPA spokesman, U.S.News & World Report, \Kids at Risk", 6-19-2000;& U.S. EPA, Region I, 2001, www.epa.gov/region01/hildren/outdoors.html(3) J.O.Nriagu, \Global Metal Pollution - Poisoning the Biosphere", Environment, Vol 32, No. 7,Sept. 1990; & Shukla GS, Singhal RL. The present status of biologial e�ets of toxi metals in theenvironment: lead, admium, and manganese. Can J Physiol Pharmaol 1984; Aug; 62(8):1015-31;& Siene News, Nov 6, 1986, P327-.(4) Ageny for Toxi Substanes and Disease Registry, U.S. Publi Health Servie. \Toxiolog-ial Pro�le for Merury"14, Marh 1999; & Jan 2003 Media Advisory, New MRLs for toxi sub-stanes, MRL: elemental merury vapor/ inhalation/hroni & MRL: methyl merury/oral/aute; &http://www.atsdr.d.gov/mrls.html(5) Goyer RA, National Institute of Environmental Health Sienes. Toxi and essential metalinterations. Annu Rev Nutr 1997; 17:37-50; & Nutrition and metal toxiity. Am J Clin Nutr 1995;61(Suppl 3): 646S-650S; & Goyer RA et al, Environmental Risk Fators for Osteoporosis, EnvirHealth Perspetives, 1994, 102(4): 390-394; & Mihael Wentzel, \UR links hildhood lead to osteo-porosis" Demorat and Chronile, Feb. 25, 2002(www.demoratandhronile.om/news/0225story2 news.shtml);& Lindh U, Carlmark B, Gronquist SO, Lindvall A. Metal exposure from amalgam alters the distri-bution of trae elements in blood ells and plasma. Clin Chem Lab Med 2001 Feb; 39(2):134-142.(6) Marlowe M, Cossairt A, Moon C. Errera J. \Main and Interative E�ets of Metalli Toxinson Classroom Behavior", Journal of Abnormal Child Psyhology 1985; 13(2): 185-98.(6a) Marlowe, M Stellern J, Errera J, Moon C. Main and interation e�ets of metal pollutantson visual-motor performane. Arh Environ Health 1985; 40(4):221-5.(7) Pihl RO, Parkes M. Hair element ontent in learning disabled hildren. Siene 1977; 198(4313):204-6. (8) Moon C, Marlowe M Stellem J, Errera J. \Main and Interative E�ets of Metalli Pollutantson Cognitive Funtioning", Journal of Learning Disabilities 1985; 18(4):217-221.(9) Lewis M, Worobey J, Ramsay DS, MCormak MK. Prenatal exposure to heavy metals: e�eton hildhood ognitive skills and health status. Pediatris 1992; 89(6 Pt 1):1010-15.(10) Capel ID, Pinnok MH, Dorrell HM, Williams DC, Grant EC. Comparison of onentrationsof some trae, bulk, and toxi metals in the hair of normal and dyslexi hildren. Clin Chem 1981Jun; 27(6):879-81; & Frith CD et al. Dyslexia more ommon in English speaking ountries, Siene,Mar 2001.(11) Marlowe M, Errera J, Jaobs J. Inreased lead and admium burdens amongmentally retardedhildren and hildren with borderline intelligene. Am J Ment De� 1983 Mar; 87(5):477-83; &Journal of Speial Eduation 1982; 16:87-99.(12) Thather RW, Lester ML, MAlaster R, Horst R. E�ets of low levels of admium and leadon ognitive funtioning in hildren. Arh Environ Health 1982 May-Jun; 37(3):159-66.(13) Marlowe M, Errera J, Cossairt A, Welh K. Hair mineral ontent as a preditor of learningdisabilites. Journal of Learning Disabilites 1985.(14) Marlowe M, Errera J, Jaobs J. Inreased lead and merury levels in emotionally disturbedhildren. Journal of Orthomoleular Psyhiatry 1983; 12: 260-267; & Journal of Abnormal Psyhol-ogy 1983; 93:386-9.14Internet: \http://www.atsdr.d.gov/ToxPro�les/tp.asp?id=115&amp;tid=24".18



(15) Marlowe M, Moon C, Errera J, Jaobs J. Levels and ombinations of metalli toxins andmeasures of behavioral disturbane. In: Rutherford RB (Ed.), Monographs in Behavior Disorders,Vol 5, p76-85; Counil for Children and Behavior Disorders, Reston Va; & Chisolm J. Toxiity fromheavy metal interations and behavioral e�ets. Pediatris 1974; 53:841-43.(16) Weker L, Miller SB, Cohran SR, Dugger DL, Johnson WD. Trae element onentrations inhair from autisti hildren. De� Res 1985; 29(Pt 1): 15-22; & Zhai ST, Trae element measurementin patients with sizophenia. Chung Hua Shen Ching Shen Ko Tsa Chih 1990, 23(6):332-8, 383.(17) Rimland B, Larson GE. Hair mineral analysis and behavior: An analysis of 51 studies.Journal of Learning Disabilities 1983; 16: 279-85.(18) Jiang HM, Han GA, He ZL. Clinial signi�ane of hair admium ontent in the diagnosis ofmental retardation of hildren. Chin Med J (Engl) 1990 Apr; 103(4):331-4.(19) Great Smokies Diagnosti Lab, Developmental Disorders of Toxi Origin: the Persistane ofLead, 2000, www.gsdl.om/news/insights/number4/index1.html15; & (b) Emory E, Pattillo R, Arhi-bold E, Bayorh M, Sung F, Neurobehavioral e�ets of low-level lead exposure in human neonates.Am J Obstet Gyneol 1999, 181: S2-11; & () Mendelsohn AL, Dreyer BP, et al, Low-level leadexposure and behavior in early hildhood. Pediatris 1998, 101(3): E10; & (d) Chisolm JJ, O'HaraDM. Lead absorption in hildren. Baltimore, Maryland: Urban & Shwarzenberg, 1982.(20) Bonithon-Kopp C, Huel G, Moreau T, Wendling R. Prenatal exposure to lead and admiumand psyhomotor development of the hild at 6 years. Neurolbehav Toxiol Teratol 1986; 8(3):307-10.(20a) David OJ, Ho�man SP, Sverd J, Clark K. Am J Psyhiatry 1976; 133: 1155; & Perino J,Ernhart CB. Pro Annu Conv Am Psyhol Asso 1973; 81:719; & Leviton A, Bellinger D, Allred EN.Pre- and postnatal low-level lead exposure and hildren's disfuntion in shool. Environ Res 1993;60(1): 30-43; & Eppright TD, Samfaon JA, and Horwitz EA. ADHD, infantile autism, and elevatedblood level: a possible relationship. Mo Med 1996; 93(3):136-8; & Brokel BJ, Cory-Slehta DA.Lead, attention, and impulsive behavior. Pharmaol Biohem Behav 1998; 60(2):545-52; & BellingerD et al, Attentional orrelates of dentin levels in adolesents, Arh Environ Health 1994, 49(2):8-105.(20b) Deborah C. Rie. Parallels between Attention De�it Hyperativity Disorder and BehavioralDe�its Produed by Neurotoxi Exposure in Monkeys. Environmental Health Perspetives Volume108, Supplement 3, June 2000(21) Needleman HL, MFarland C, Ness RB, Fienberg SE, Tobin MJ. Bone lead levels in ad-judiated delinquents. A ase ontrol study. Neurotoxiol Teratol 2002 Nov-De; 24(6):711-7; &(b) Needleman HL, Riess JA, Tobin MJ, Bieseker GE, Greenhouse JB; Bone lead levels and delin-quent behavior. JAMA 1996, 275(5):363-9; & () Needleman H, Lead exposure and delinqueny,Neurotoxiology and Teratology; Jan., 2003 & (d) Needleman HL, Shell A, Bellinger D, Leviton A,Allred En. The long-term e�ets of exposure to low dose of lead in hildhood, N. England Jr Med1990, 322: 83-88; & (e) Needleman HL, Leviton A, Reed R. De�its in Psyhologi and lassroomperformane of hildren with elevated dentine lead levels. New Eng J of Med 1979; 300:689-95; &(f) Burns JM, Baghurst PA, Sawyer MG, MMihael Am, Ton SL, Lifetime low-level lead exposureto environmental lead and hildren's emotional and behaviorial development at ages 11-13.Am JEpidemiology 1999, 149(8): 740-49.(22) Winneke G, Kramer U, et al. Neurolpsyhologial studies in hildren with elevated tooth lead.International Arhives of Oupational Environmental Health, 1983; 51:231-252; & de la Burde B,Dhoate M. Early asymptomati lead exposure and development at shool age. Journal of Pediatris1975; 87: 638-642; & He Y, Yang X, Xu F. Appliation of Conners Rating Sales in the study of leadexposure and behavioral e�ets in hildren; Zhonghua Yu Fang Yi Xue Za Zhi 2000 Sep; 34(5):290-3(23) Nany Hallaway, Zigurts Strauts, Turning Lead into Gold : How Heavy Metal Poisoning15Internet: \http://www.gsdl.om/news/insights/number4/index1.html".19



Can A�et Your Child and How to Prevent and Treat It, 1995; & Dr. Brue Lanphear, CininnatiChildren's Hospital Medial Center, Annual Meeting of the Pediatri Aademi Soieties, Balti-more, April, 2001, http://enquirer.om/editions/2001/05/01/lo even little lead.html; & (b) R Can-�eld et al, Lead levels below federal standard auses IQ drop, New England Journal of Mediine,348(16):1517-26, 4-17-2003(24) Albert RE, Shore RE, Sayers AJ, et al, Environmental Health Perspetives 1974; 7:33-40;& Annau Z, Cuomo V. Mehanisms of neurotoxiity and their relationship to behavioral hanges.Toxiology 1988; 49(2-3): 219-25.(25) Needleman HL. Behavioral Toxiology. Environ Health Perspet 1995; 103(Supp6): 77-79; &(b) USPHS (ATSDR), Toxiologial pro�le for lead16, 1997, U.S. Publi Health Servie, CDROM; &() Hu H. Heavy metal poisoning. In: Faui AS, ed. Harrison's priniples of internal mediine. NewYork, New York: MGraw-Hill, 1998:2565{6.(26) Abadin HG, Hibbs BF, Pohl HR, U.S. Department of Health, Division of Toxiology, Agenyfor Toxi Substanes and Disease Registry. Breast-feeding exposure of infants to admium, lead, andmerury: a publi health viewpoint. Toxiol Ind Health 1997; 13(4):495-517.(27) Boadi WY, Urbah J, Branes JM, Yannai S. In vitro exposure to merury and admiumalters term human plaental membrane uidity, Pharmaol 1992; 116(1): 17-23: & Semzuk M,Semzuk-Sikora A. New data on toxi metal intoxiation (Cd, Pb, and Hg in partiular) and Mgstatus during pregnany. Med Si Monit 2001 Mar; 7(2):332-340(28) Stewart-Pinkham, S M. The e�et of ambient admium air pollution on the hair mineralontent of hildren. The Siene of the Total Environment 1989; 78: 289-96.(29) Stejskal VDM, Danersund A, Lindvall A, Hudeek R, Nordman V, Yaqob A et al, Metal-spei� memory lymphoytes: biomarkers of sensitivity in man. Neuroendorinology Letters, 1999; &L.Tibbling, Stejskal VDM, et al, \Immunologial and brain MRI hanges in patients with suspetedmetal intoxiation", Int J Oup Med Toxiol 1995; 4(2):285-294; & \Merury-spei� Lymphoytes:an indiation of merury allergy in man", J. Of Clinial Immunology, 1996, Vol 16(1); 31-40; & VDMStejskal et al, \MELISA: tool for the study of metal allergy", Toxiology in Vitro, 8(5):991-1000,1994. see: www.melisa.org17 .(30) T.W. Clarkson et al, \Reprodutive and Developmental Toxiity of Metals", SandinavianJ. of Work & Environmental Health, 1985; 11:145-154: & Anderson HA, Wol� MS. Environmentalontaminants in human milk. J Expo Anal Environ Epidemiol 2000 Nov-De; 10(6 Pt 2):755-60.(31) Lutz E, Lind B, Herin P, Krakau I, Bui TH, Vahter M. Conentrations of merury, admium,and lead in brain and kidney of seond trimester fetuses and Infants. Journal of Trae Elementsin Mediine and Biology 1996; 10: 61-67; & G.Drash et al, \Merury Burden of Human Fetal andInfant Tissues", Eur J Pediatr 153:607-610, 1994; & A.Oskarsson et al, \Merury in breast milk inrelation to �sh onsumption and amalgam", Arh environ Health, 1996, 51(3):234-41; & Drash etal, \Merury in human olostrum and early breast milk", J.Trae Elem. Med.Biol., 1998, 12:23-27(32) Vahter M, Akesson A, Lind B, Bjors U, Shutz A, Berglund M. Longitudinal study ofmethylmerury and inorgani merury in blood and urine of pregnant and latating women, aswell as in umbilial ord blood. Environ Res 2000 Ot; 84(2):186-94; & (b) G. B. Ramirez, C. V.Cruz, C. Dalisay, The Tagum Study I: Analysis and Clinial Correlates of Merury in Maternal andCord Blood, Breast Milk, Meonium, and Infants' Hair, PEDIATRICS Vol. 106 No. 4 Otober 2000,pp. 774-781; & () Ramirez GB, Pagulayan O, Akagi H, Franiso Rivera A, Lee LV, Berroya A,Vine Cruz MC, Casintahan D. Tagum study II: follow-up study at two years of age after prenatalexposure to merury. Pediatris. 2003 Mar; 111(3):e289-95.16Internet: \http://www.atsdr.d.gov/ToxPro�les/tp.asp?id=96&amp;tid=22".17Internet: \http://www.melisa.org/". 20



(33) T. Colburn et al, \Developmental E�ets of Endorine-Disrupting Chemials in Wildlifeand Humans", Environmental Health Perspetives, Vol 101(5), Ot 93; & \Merury Found in DeadFlorida Bay Cormorants", Tallahassee Demorat, 1- 15-95; & \Are Environmental Hormones Emas-ulting Wildlife", Siene News 1994; 145: 25-27; & C.F.Faemire et al, \Reprodutive impairmentin the Florida Panther", Health Perspet, 1995, 103 (Supp4):79-86; & I. Gerhard et al, \The limitsof hormone substitution in pollutant exposure and fertility disorders", Zentralbl Gynakol, 1992, 114,593-602.(34) \Cadmium Hazards to Fish, Wildlife, and Invertibrates", U.S. Fish & Wildlife Servie, Con-tamination Hazard Biologial Report 85(1.2), 1987; & \Merury bioaumulation in lake eosystems",Eletri Power Researh Inst. EPRI Journal, Deember, 1994, p5; & Bender MTand Williams JM,Publi Health Reports 1999, 414:416-20.(35) Birth Defets Prevention News, Marh 1986, p3; & Ryan PB et al, Exposure to Arserni,Cadmium, and Lead in Drinking Water. Environ Health Perspetives, 108(8): Aug 2000.(36) Florida Dept. of Environmental Protetion, Florida Coastal Sediment Contaminants Atlas: ASummary of Coastal Sediment Quality Surveys, 1994; & Ma Donald Environmental Sienes Ltd.,Development of an Approah to the Assessment of Sediment Quality in Florida Coastal Waters,FDEP, January 1993; & J.H.Trefry et al, Marine & Environmental Chemistry Laboratories, Fla.Institue of Tehnology, Toxi Substanes Survey for the Indian River Lagoon System, Volume I: TraeMetals in the Indian River Lagoon, SJWMD, Feb 1993; & D.C.Heil, Fla. Dept. of Natural Resoures,Division of Marine Resoures, Evaluation of Trae Metal Monitoring in Florida Shell�sh, Marh 1986;& U.S. EPA, Environmental Monitoring and Assessment Program, Estuaries: Louisianian Provine-1992 & 1991.(37) H.R. Casdorph, Toxi Metal Syndrome, Avery Publishing Group, 1995 & S.E. Levik, YaleUniv. Shool of Mediine, New England Journal of Mediine; July 17, 1980; & Muldoon SB et al,E�ets of lead levels on ognitive funtion of older women, Neuroepidemiology, 1996, 15(2): 62-72;& Neddleman HL et al, The long-term e�ets of exposure to low doses of lead in hildhood. N EngJ Med, 1990, 322(2):83-8; & Mihael Smith, Woman's poison �llings blamed for attak on mother,The Daily Telegraph, 09-26-1998, pp14.(38) Athison WD. E�ets of neurotoxiants on synapti transmission: lessons learned from ele-trophysiologial studies. Neurotoxiol Teratol 1988 Sep-Ot; 10(5):393-416.(39) P.Bulat, \Ativity of Gpx and SOD in workers oupationally exposed to merury", ArhOup Environ Health, 1998, Sept, 71 Suppl:S37-9; & Stohs SJ, Baghi D. Oxidative mehanisms inthe toxiity of metal ions. Free Radi Biol Med 1995; 18(2): 321-36.(40) Lopez-Ortal P, Souza V, Buio L, Gonzalez E, Gutierrez-Ruiz M. DNA damage produed byadmium in human fetal hepati ell line. Mutat Res 1999 Feb 19; 439(2):301-6.(41) Rodier P.M. Developing brain as a target of toxiity. Environ Health Perspet 1995; 103(Supp6): 73-76; & Weiss B, Landrigan PJ. The developing brain and the Environment. EnvironmentalHealth Perspetives, Volume 107, Supp 3, June 2000; & Frith CD et al, More Dyslexia in EnglishSpeaking Countries, Siene, Mar 2001; & Stein J, Shettler T, Wallinga D, Valenti M. In harm'sway: toxi threats to hild development. J Dev Behav Pediatr 2002 Feb; 23(1 Suppl):S13-22.(42) Rie, DC, Issues in developmental neurotoxiology: interpretation and impliations of thedata. Can J Publi Health 1998; 89(Supp1): S31-40; & Rie DC, Barone S, Critial Periods ofVulnerability for the Developing Nervous System: Evidene from human and animal models. EnvironHealth Perset 2000, 108(supp 3):511-533; & () A researh-orientated framework for risk assessmentand prevention of exposure to environmental toxiants; Environ Health Perspetives, 1999, 107(6):510.(43) B. Windham, Annotated Bibliography: Health E�ets Related to Merury from Amalgam21



Fillings and Doumented Clinial Results of Replaement of Amalgam Fillings" 2001. (over 3000referenes & 60,000 linial ases) www.v.om/indexa.html18 & (b) B.Windham, Common MeruryExposure Levels from Amalgam Dental Fillings, www.v.om/damspr1.html19(44) Webb M. Cadmium. Br Med Bull 1975, 31: 246-50; & Singhal RL, Merali Z. Aspets of thebiohemial toxiity of admium. Biohem Aspe Toxi Agents 1979, 35: 75-80; & Underwood EJ.Trae Elements in Nutrition. 1977, Aademi Press, NY, NY.(45) Earl C, Chantry A, Mohammad N. Zin ions stabilize the assoiation of basi protein withbrain myelin membranes. J Neurohem 1988; 51:718-24; & Rio P, Giovanneli S, Bobba A. Spei-�ity of zin binding to myelin basi protein. Neurohem Res 1995; 20:1107-13.(46) Spivey-Fox MR. Nutritional inuenes on metal toxiity. Environ Health Perspet 1979; 29:95-104; & Pfei�er SI et al, EÆay of vitamin B6 and magnesium in the treatment of autism. JAutism Dev Disord 1995, 25(5):481-93; & Stowe HD, Wilson M, Goyer RA. Arh Pathol 1972, 94:389; & Sutherland DB, Robinson GA. Diabetes 1969, 18:797.(47) Hernberg S; & Moore MR. in Lead Toxiity, R.Singhal & J.Thomas (eds), Urban & Shwarzen-berg, In. Baltimore, 1980; & Govani S, Memo M. \Chroni lead treatment di�erentially a�etsdopamine synthesis", Toxiology 1979, 12:343-49; & Sheuhammer AM. Cherian MG. E�ets ofheavy metal ations and sulfhydyl reagents on striatal D2 dopamine reeptors. Biohem Pharmaol1985, 34(19):3405-13.(48) Environmental and oupational mediine, William N. Rom, Steven B. Markowitz, Review,2007; & (b) Major depressive disorder and pani disorder related to lead exposure, Dr. M.F. Bouhard& Dr. van Wijngaarden, Arh Gen Psyhiatry. 2009; 66:1313-1319; & Neurobehavioural evaluationof Venezuelan workers exposed to inorgani lead. Oup Environ Med. 1995 Jun; 52(6):408-14.Maizlish NA, Parra G, Feo O.Maizlish, Oup Environ Med 1995; 52(6):4088-414; & Camara DD etal, Methodology to prevent meury exposure among adolesents from goldmine areas in Brazil, CadSaude publia 1996 12(2): 149-158.(49) [Psyhologial and neurobehavioral e�ets of aluminum on exposed workers℄ Zhonghua YuFang Yi Xue Za Zhi. 1998 Sep; 32(5):292-4. Guo G, Ma H, Wang X; & Bowdler NC, Beasley DS.Behavioral e�ets of aluminum ingestion. Pharmaol Biohem Behav 1979; 10: 505-512; & TrappGA, Miner GD. Aluminum levels in brain in Alzheimer's Disease. Biol Psyhiatry 1978; 13: 709- &D.R. MLaughlin, M.D., F.R.C.P. (C), professor of physiology and diretor of the Centre for Researhin Neurodegenerative Diseases at theUniversity of Toronto.(50) Dietrih KN, Berger OG, Suop PA. The developmental onsequenes of low to moderatepostnatal lead exposure. Neurotoxiol Teratol 1993; 15(1): 37-44; & Carpenter DO. E�ets of metalson the nervous system of humans and animals. Int J Oup Med Environ Health 2001; 14(3):209-18(51) Tong S, Baghurst P, MMihael A, Sawyer M. Lifetime exposure to lead and hildren'sintelligene at 11-13 years: Port Pirie ohort study. BMJ 1996; 312(7046): 1569-75.(52) Moon J, et al. Siene of the Total Environment 1986; 54: 107-25.(53) Frery N, et al, Validity of Hair Cadmium in detesting hroni admium exposure in generalpopulations. Bulletin of Environ Contamination 1993; 501:736-43; & Frery N, et al, Environmentalexposure to admium and human birthweight. Toxiology 1993; 79(2):109-18.(54) Huel G, et al, Cadmium and lead ontent of maternal and newborn hair: relationship topartiy, birth, and hypertension. Arh Environ Health 1981; 36(5): 221-7; & Huel G, et al, Inreasedhair admium in hair of newborns of women oupationally exposed to heavy metals. Environ Res1984; 35(1): 115-21.18\. . . gaia/en/vital/medoral/fatosmer/indexa.htm".19Informativo: \Dental Amalgam Merury Solutions".22



(55) Bergomi M, et al, Blood, teeth, and hair: evaluation of exposure to lead and admium inhildren living in an industrial zone. Ann Ig 1989; 1(5): 1185-96; & Vivoli G, et al, Cadmium inblood, urine, and hair related to human hypertension. J Trae Elem Eletrolytes Health Dis 1989;3(3):139-45.(56) Hart RP, et al, Neuropsyhologial e�ets of oupational exposure to admium. J Clin ExpNeuropsyhol 1989; 11(6):933-43.(57) Petit TL, et al, Early lead exposure and the hippoampus. Neurotoxiology 1983; 4(1): 74-79.(58) Raghunath R, et al, Retention times of Pb, Cd, and Zn in hildren's blood. Si Total Environ1997; 207(2-3):133-9; & Zhuang GS; Wang YS; Tan MG; Zhi M; Pan WQ; Cheng YD. Preliminarystudy of the distribution of the toxi elements As, Cd, and Hg in human hair and tissues by NAA.Biol Trae Elem Res 1990 Jul-De; 26-27:729-36.(59) Nielsen FH, et al, Nikel de�ieny in rats. J Nutr 1975; 105(12):1620-30; & Smith SA, etal, Elevated serum nikel onentration in psoriasis vulgaris. In J Dermatol 1994. 33(11): 783-5; &Messer, R.L.W., et al. An investigation of �broblast mitohondria enzyme ativity and respirationin response to metalli ions released from dental alloys. J Biomed Mater Res, Vol. 50, 2000, pp.598-604; & ATSDR, Toxiologial Pro�le for Nikel20, 2005(60) Hu H. Knowledge of diagnosis and reprodutive history among survivors of hildhood plumbism.Am J Publi Health 1991; 81*8): 1070-2; & Lutz PM, et al, Elevated immunoglobulin E (IgE) levelsin hildren with exposure to environmental lead. Toxiology 1999; 134(1): 63-78.(61) Gottshalk LA, et al, Abnormalities in hair trae elements as indiators of aberrant behavior.Compr Psyhiatry 1991; 32(3): 229-37; & (b) Nevin R, How lead exposure relates to temporalhanges in IQ, violent rime, and unwed pregnany. Environ Res 2000, 83(1):1-22: & () StreteskyPB; Lynh MJ; The relationship between lead exposure and homiide. Arh Pediatr Adoles Med2001 May; 155(5):579-82(62) Shauss A.G. Comparative hair mineral analysis in a randomly seleted \normal" populationand violent riminal o�enders. Int J Biosoial Res 1981; 1:21-41; & (b) Pihl RO, Ervin F, Lead andadmium levels in violent riminals, Psyhol Rep 1990, 66(3Pt1): 839-44.(63) Cromwell P.F. et al, Hair mineral analysis: biohemial imbalanes and violent riminalbehavior. Psyhol Rep 1989; 64:259-66.(64) Fox MR, Jaobs Rm, Jones AO, Fry Be Jr, Stone CL. E�ets of Citamin C and Iron onadmium metabolism. Ann N Y Aad Si 1980; 355: 249-61.(65) Geertz R, Gulyas H Gerken G. Cytotoxiity of dust onstituents to alveolar mahrophages:interations of heavy metal ompounds. Toxioloty 1994; 86(1-2):13-27.(66) Quig D. Cysteine metabolism and metal toxiity. Dotor's Data, In., West Chiago, IL,USA. Inquiries�dotorsdata.om Altern Med Rev, 1998 Aug, 3:4, 262-70; & www.dotorsdata.om21;& (b) Genova Diagnosti Lab (GSDL), Metals & Minerals in Children's Health, www.gdx.net22 (byondition). & () MELISA lab, www.melisa.org23 & (d) Vitamin Researh News, www.vrp.om24 &(e) Life Enhanement News, www.life-enhanement.om25(67) Koziele T, Starobrat-Hermelin B. Assessment of magnesium levels in hildren with ADHD.Magnes Res 1997; 10(2):143-8;20Internet: \http://www.atsdr.d.gov/ToxPro�les/tp.asp?id=245&amp;tid=44".21Internet: \http://www.dotorsdata.om".22Internet: \http://www.gdx.net".23Internet: \http://www.melisa.org".24Internet: \http://www.vrp.om".25Internet: \http://www.life-enhanement.om". 23



(68) Starobrat-Hermelin B. The e�et of de�ieny of seleted bioelements on hyperatvity inhildren with ertain spei�ed mental disorders. Ann Aad Med Stetin 1998; 44:297-314. [artilein Polish℄; & Starobrat-Hermelin B, Koziele T. The e�ets of magnesium physiologial supplemen-tation on hyperativity in hildren with ADHD: positive response to magnesium oral loading test.Magnes Res 1997. 10(2):149-56: & (b) Magnesium VitB6 intake redues entral nervous systemhyperexitability in hildren. Mousain-Bos M, Rohe M, Rapin J, Bali JP. J Am Coll Nutr. 2004Ot; 23(5):545S-(69) Rasmussen HH, Mortensen PB, Jensen IW. Depression and magnesium de�ieny. Int JPsyhiatry Med 1989; 19(1):57-63.(70) Bekaroglu M, Aslan Y, Gedik Y, Karahan C. Relationships between serum free fatty aidsand zin with ADHD. J Child Psyhol Psyhiatry 1996; 37(2):225-7; & Maes M, Vandoolaeghe E,Neels H, Demedts P, Wauters A, Meltzer HY, Altamura C, Desnyder R. Lower serum zin in majordepression is a sensitive marker of treatment resistane and of the immune/inammatory responsein that illness. Biol Psyhiatry 1997; 42(5):349-358.(71) Arnold LE, Votolato NA, Kleykamp D, Baker GB, Bornstein RA. Does hair zin predittreatment improvement of ADHD? Int J Neurosi 1990; 50(1-2): 103-7.(72) Haglund B, Rykenberg K, Selinus O, Dahlquist G. Evidene of a relationship betweenhildhood-onset diabtes and low groundwater onentration of zin. Diabetes Care 1996; 19(8):873-5; & Harris Coulter, Childhood Vainations and Juvenile-Onset (Type-1) Diabetes, Testimonybefore the Congress of the United States, House of Representatives, Committee on Appropriations,subommittee on Labor, Health and Human Servies, Eduation, and Related Agenies, April 16,1997, www.909shot.om/hdiabetes.htm(73) Shrestha KP; Oswaldo A. Trae elements in hair of epilepti and normal subjets. Si TotalEnviron 1987 De; 67(2-3):215-25.(74) Smith JB; Dwyer SD; Smith L. Cadmium evokes inositol polyphosphate formation and al-ium mobilization. Evidene for a ell surfae reeptor that admium stimulates and zin antagonizes.J Biol Chem 1989 May 5; 264(13):7115-8.(75) S.Nonaka et al, Nat. Inst. of Mental Health, Bethesda Md., \Lithium treatment protets neu-rons in CNS from glutamate indued exitibility and alium inux", Neurobiology, Vol 95(5):2642-2647, Mar 3, 1998; & Endo T, Sakata M, Shaikh ZA. Merury uptake by primary ultures of rat renalortial epithelial ells. II. E�ets of pH, halide ions, and alkali metal ions (potassium & lithium).Toxiol Appl Pharmaol 1995 Ot; 134(2):321-325(76) Shrauzer GN, Shrestha KP, Flores-Are MF. Lithium in salp hair of adults, students, andviolent riminals. E�ets of supplementation and evidene for interations of lithium with vitaminB12 and with other trae elements. Biol Trae Elem Res 1992 Aug; 34(2):161-76(77) Shrauzer GN, de Vroey E. E�ets of nutritional lithium supplementation on mood. Aplaebo-ontrolled study with former drug users. Biol Trae Elem Res 1994; 40(1):89-101; & SpreatS, Behar D, Reneski B, Miazzo P, Lithium arbonate for agression in mentally retarded persons.Compr Psyhiatry 1989 30(6): 505-11.(78) Shrauzer GN, Shrestha KP. Lithium in drinking water and the inidenes of rimes, suiides,and arrests related to drug additions. Biol Trae Elem Res 1990 May; 25(2):105-13; & Sheard MH,Marini JL, Bridges CI, Wagner E. The e�et of lithium on impulsive aggressive behavior in man.Am J Psyhiatry 1976 De; 133(12):1409-13.(79) Chuang D. Et al, National Institute of Mental Health, Siene News, Nov 11, 2000, 158:309;& Siene News, 3-14-98, p164; & Moore G.J.et al, Lanet Ot 7, 2000; & Siene News, 10-31-98,p276. 24



(80) California Health and Human Servies Ageny, Dept. Of Developmental Servies, April 16,1999 and June 2000; & Speial Eduation Census Data: 1993-98, State of Maryland Dept. Of Edua-tion, 1999 & (b) Yazbak FE (MD, FAAP) Autism 99 : A National Emergeny, http://www.garynull.om/douments/autism 99.htm;& () Gary Null, Seond Opinion: Vainations, Gary Null and Assoiates, In. 2000, http://www.garynull.om/marketplae/douments.asp& (d) \Advoay Groups Call for Researh to Investigate Link Between Autism Inrease and Va-ination", April 16, 1999: Autism Researh Institute, Cure Autism Now, Autism AutoimmunityProjet, and National Vaine Information Center;(81) Bernard S, Enayati A, Redwood L, Roger H, Binstok T. Autism: a novel form of merury poi-soning. Med Hypotheses 2001 Apr; 56(4):462-71 http://tlredwood.home.mindspring.om/merurypoison.htm& Halsey, NA. Limiting Infant Exposure to Thimerisol in vaines. J. of the Amer. Medial Asso.,282: 1763-66; & Edelson SB, Cantor DS. Autism: xenobioti inuenes. Toxiol Ind Health 1998;14(4): 553-63; & A. Holmes, www.healing-arts.org/hildren/holmes.htm26(82) National Aademy of Sienes, National Researh Counil, Committee on DevelopmentalToxiology, Sienti� Frontiers in Developmental Toxiology and Risk Assessment, June 1, 2000, 313pages; & Evaluating Chemial and Other Agent Exposures for Reprodutive and Developmental Tox-iity Subommittee on Reprodutive and Developmental Toxiity, Committee on Toxiology, Boardon Environmental Studies and Toxiology, National Researh Counil National Aademy Press, 262pages, 6 x 9, 2001; & National Environmental Trust (NET), Physiians for Soial Responsibility andthe Learning Disabilities Assoiation of Ameria, \Polluting Our Future: Chemial Pollution in theU.S. that A�ets Child Development and Learning" Sept 2000; http://www.safekidsinfo.org; & Dr.Fionta Stanley, Department of Paediatris, the University of Western Australia \Before the boughbreaks" National Library of Australia, July 24, 2003 www.nla.gov.au/events/seminars/kmyer03.html27(83) Great Smokies Diagnosti Lab, Depression, ADD & ADHD researh web pages (lik on:by ondition), researh studies on auses and treatments, http:// www.gsdl.om; & Dr. G. Kler-man, National Istitute of Health, Fators in the rapid rise of depression, 1997; & ADD ase study,www.gsdl.om/news/kidsdigest/index5.html28 & Tuthill RW, Hair lead levels related to hildren'slassroom attention-de�it behavior. Arh Environ Health, 1996, 51(3):214-20.(84) Naylor GJ, Corrigan FM, Smith AH, Connelly P, Ward NI, Further studies of vanadium indepressive psyhosis. Br J Psyhiatry 1987, 150:656-61; & Naylor GJ, Reversal of vanadate-induedinhibition of Na-K ATPase, J A�et Disord 1985, 8(1):91-3; & Naylor GJ et al, Tissue vanadiumlevels in mani-depressive illness, Psyhol Med 1984, 14(4):767-72; & Naylor et al, Elevated vanadiumontent of hair and mania, Biol Psyhiatry 1984, 19(5):759-64; & Simono� M, Simono� G, Conri C,Vanadium in depressive states, Ata Pharmaol Toxiol 1986, 59(Supp 7): 463-6.(85) Sidransky H, Verney E, Inuene of lead aetate and seleted metal salts on tryptophanbinding to rat hepati nulei. Toxiol Pathol 1999, 27(4):441-7; & Shukla GS, Chandra SV, E�et ofinteration of Mn2+withZn2+, Hg2+, and Cd2+ on some neurohemials in rats. Toxiol Lett 1982,10(2-3):163-8; & Brouwer M et al, Funtional hanges indued by heavy metal ions. Biohemistry,1982, 21(20): 2529-38.(86) Benkelfat C et al, Mood lowering e�et of tryptophan depletion. Arh Gen Psyhiatry, 1994,51(9): 687-97; & Young SN et al, Tryptophan depletion auses a rapid lowering of mood in normalmales. Psyhopharmaology, 1985, 87(2):173-77; & Smith KA et al, Relapse of depression afterdepletion of tryptophan, Lanet 1997, 349(9056):915-19; & Delgado PL et al, Serotonin funtion,depletion of plasma tryptophan, and the mehanism of antidepressant ation. Arh Gen Psyhiatry1990, 47(5):411-18.(87) Amerian Aademy of Child and Adolesent Psyhiatry, Fats for Families: Lead Exposure,26Internet: \http://www.healing%1earts.org/hildren/holmes.htm".27Internet: \http://www.nla.gov.au/events/seminars/kmyer03.html".28Internet: \http://www.gsdl.om/news/kidsdigest/index5.html".25



1997; & May M, Disturbing Behavior: Neurotoxi E�ets in Children. Environ Health Perspet2000, 108(6):A262-A267.(88) Barlow PJ. A pilot study on the metal levels in hair of hyperative hildren. Med Hypotheses1983, 11(3): 309-18; & P�e�er CC, Braverman ER. Zin, the brain and behavior. Biol Psyhiat1982, 17(4):513-32;(89) Tejwani GA, Hanissian SH. Modulation of mu, delta, and kappa opioid reeptors in ratbrain by metal ions and histidine. Neuropharmology 1990; 29(5): 445-52; & Mondal MS, Mitra S.Inhibition of bovine xanthine oxidase ativity by Hg2+ and other metal ions. J Inorg Biohem 1996;62(4): 271-9; & Sastry KV, Gupta PK. In vitro inhibition of digestive enzymes by heavy metalsand their reversal by helating agents: Part 1, meruri hloride intoxiation. Bull Environ ContamToxiol 1978; 20(6): 729-35; & W.Y.Boadi et al, Dept. Of Food Engineering and Biotehnology, T-IInst of Teh., Haifa, Israel, \In vitro e�et of merury on enzyme ativities", Environ Res, 1992,57(1):96-106.(90) MFadden SA, Phenotypi variation in xenobioti metabolism and adverse environmentalresponse: fous on sulfur-dependent detoxi�ation pathways. Toxiology, 1996, 111(1-3):43-65; &Markovih et al, \Heavy metals (Hg, Cd) inhibit the ativity of the liver and kidney sulfate trans-porter Sat-1", Toxiol Appl Pharmaol, 1999, 154(2):181-7; & Matts RL, Shatz JR, Hurst R, KagenR. Toxi heavy metal ions inhibit redution of disul�de bonds. J Biol Chem 1991; 266(19): 12695-702; & Takeuhi F, Otsuka H, Shibata Y, E�et of metal ions on kynureninase from rat liver. AtaVitaminol Enzymol 1981, 3(4):224-30.(91) Shibuya-Saruta H, Kasahara Y, Hashimoto Y. Human serum dipeptidyl peptidase IV (DP-PIV) and its unique properties. J Clin Lab Anal. 1996; 10(6):435-40; & Blais A, Morvan-BaleynaudJ, Friedlander G, Le Grimelle C. Primary ulture of rabbit proximal tubules as a ellular model tostudy nephrotoxiity of xenobiotis. Kidney Int. 1993 Jul; 44(1):13-8; & Pushel G, Mentlein R,Heymann E, 'Isolation and haraterization of dipeptidyl peptidase IV from human plaenta', Eur JBiohem 1982 Aug; 126(2):359-65; & Kar NC, Pearson CM. Dipeptyl Peptidases in human musledisease. Clin Chim Ata 1978; 82(1-2): 185-92; & Stefanovi V. et al, Kidney etopeptidases inmeruri hloride-indued renal failure. Cell Physiol Biohem 1998; 8(5): 278-84; & Crinnion WJ.Environmental toxins and their ommon health e�ets. Altern Med Rev 2000, 5(1):52-63.(92) (a) J.R. Cade et al, Autism and shizophrenia linked to malfuntioning enzyme for milkprotein digestion. Autism, Mar 1999. http://www.hs.u.edu/post/post0399/post03 19/1.html; &(b) Reihelt KL. Biohemistry and psyholphisiology of autisti syndromes. Tidsskr Nor Laege-foren 1994, 114(12):1432-4; & Reihelt KL et al, Biologially ative peptide-ontaining frations inshizophrenia and hildhood autism. Adv Biohem Psyhopharmool 1981; 28: 627-43; & () Lu-arelli S, Cardi E, et al, Food allergy and infantile autism. Panminerva Med 1995; 37(3):137-41; & (d)Kurek M, Przybilla B, Hermann K, Ring JA, An opioid peptide from ows milk, beta-asomorphine-7,is a diret histamine releaser in man. Int Arh Allergy immunol 1992; 97(2): 115-20.(93) Willemsen-Swinkels SH, Buitelaar JK, Weijnen FG, Thisjssen JH, Van Engeland H. Plasmabeta-endorphin onentrations in people with learning disability and self-injurious and/or autistibehavior. Br J Psyhiary 1996; 168(1): 105-9; & Leboyer M, Launay JM et al. Di�erene betweenplasma N- and C-terminally direted beta-endorphin immunoreativity in infantile autism. Am JPsyhiatry 1994; 151(12): 1797-1801.(94) Huebner FR, Lieberman KW, Rubino RP, Wall JS. Demonstration of high opioid-like ativityin isolated peptides from wheat gluten hydrolysates. Peptides 1984; 5(6):1139-47.(95) Sifo R, Marhetti B, et al. Opioid-immune interations in autism: behavioral and immuno-logial assessment during a double-blind treatment with naltexone. Ann Ist Super Sanita 1996; 32(3):351-9.(96) Eedy DJ, Burrows D, Dli�ord T, Fay A. Elevated T ell subpopulations in dental students. J26



prosthet Dent 1990; 63(5):593-6; & Yonk LJ et al, CD+4 helper T-ell depression in autism. ImmunolLett, 1990, 25(4):341-5.(97) Alberti A, PirroneP, Elia M, Waring RH, Romano C. Sulphation de�it in \low-funtioning"autisti hildren. Biol Psyhiatry 1999, 46(3):420-4.(98) Wake�eld A et al, Ileal-lymphoid-nodular hyperplasia and pervasive developmental disorder inhildren. Lanet 1998, 351(9103):637-41; & Wake�eld A et al, Inammatory bowel disease syndromeand autism, Lanet, Feb 27, 2000; & Kawashima H, Mori T, Kashiwagi Y, Takekuma K, HoshikaA, Wake�eld A. Detetion and sequening of measles virus from peripheral mononulear ells frompatinets with inamatory bowel and autism. Dig Dis Si 2000 45(4):723-9; & (b) Singh VK; Lin SX;Yang VC. Serologial assoiation of measles virus and human herpesvirus-6 with brain autoantibodiesin autism. Clin Immunol Immunopathol 1998 Ot; 89(1):105-8; & G. Bell, Sterling Univ., Evideneof Toxi Metals/MMR onnetion in Autism, Autism Researh Trust, 2002(99) http://tlredwood.home.mindspring.om; & (b) Dr. SB Edelson, http://www.edelsonenter.om;& () Eppright TD, Sanfaon JA, Horwitz EA. ADHD, infantile autism, and elevated blood-lead: apossible relationship. (ase study) Mo Med 1996; 93(3):136-8.(100) Wang CH, Chen CJ et al; Biologial gradient between long-term arseni exposure and arotidatheroslerosis; Cirulation 2002 Apr 16; 105(15):1804-9; & Hopenhayn-Rih C et al, Chroni ArseniExposure and Risk of Infant Mortality in Two Areas of Chile. Environ Health Perspetives, 108(7),July 2000; & Knashawn H et al, Risk of Internal Caners from Arseni in drinking water. EnvironHealth Perspetives, 108(7), July 2000; () Goyer RA, Toxi E�ets of metals, in: Casarett & Doull'sToxiology. The Basi Siene of Poisons. Fifth Ed., Klaaseen CD (Ed.), MGraw-Hill, 1996; & (d)USPHS (ATSDR), Toxiologial Pro�le for Cadmium29, U.S. Publi Health Servie, CDROM., 1997.(101) Grandjean P; Jurgensen PJ; Weihe P. Milk as a Soure of Methylmerury Exposure inInfants. Milk as a Soure of Methylmerury Exposure in Infants. Environ Health Perspet 1994Jan; 102(1):74-7; & Watanabe C, Satoh H. Evolution of our understanding f methylmerury as ahealth threat. Environ Health Perspet 104(supp 2):367-379; & Burbaher TM, Rodier PM, WeissB. Methylmerury developmental neurotoxiity: a omparison of e�ets in humans and animals.Neurotoxiol Teratol 1990, 3:191-202.(102) Kostial K et al, Dereased Hg retention with DMSA, J Appl Toxiol, 1993, 13(5):321-5; &Kostyniak PJ, Soiefer AL. J Appl Toxiol, 1984, 4(4):206-10; & Butterworth RF et al, Can J NeurolSi, 1978, 5(4):397-400.(103) M.E. Lund et al, \Treatment of aute MeHg poisoning by NAC", J Toxiol Clin Toxiol,1984, 22(1):31-49; & Livardjani F; Ledig M; Kopp P; Dahlet M; Leroy M; Jaeger A. Lung and bloodsuperoxide dismutase ativity in merury vapor exposed rats: e�et of N-aetylysteine treatment.Toxiology 1991 Mar 11; 66(3):289-95. & G.Ferrari et al, Dept. Of Pathology, Columbia Univ.,J Neurosi, 1995, 15(4):2857-66; & RR. Ratan et al, Dept. of Neurology, Johns Hopkins Univ., JNeurosi, 1994, 14(7): 4385-92; Z.Gregus et al, \E�et of lipoi aid on biliary exretion of glutathioneand metals", Toxiol APPl Pharmaol, 1992, 114(1):88-96; & Gurer H, Ozgunes H, Oztezan S, EralN, Antioxidant role of lipoi aid in lead toxiity, Free Radi Biol Med, 1999, 27(1-2):75-81; & J.F.Balh et al, Presription for Nutritional Healing", 2nd Ed., 1997(104) Kerbeshian J, Burd L, Fisher W. Lithium arbonate in the treatment of two patients withinfantile autism and atypial bipolar symptomology. J Clin Psyhopharmaology, 1987, 7(6):401-5:& (b) Mania in six preshool hildren. J Child Adoles Psyhopharmaol. 2003 Winter; 13(4):489-94.Tumuluru RV, Weller EB, Fristad MA, Weller RA.(105) Moreno-Fuenmayor H, Borjas L, Arrieta A, Valera V, Plasma exitatory amino aids inautism. Invest Clin 1996, 37(2):113-28; & Rolf LH, Haarman FY, Grotemeyer KH, Kehrer H.29Internet: \http://www.atsdr.d.gov/ToxPro�les/tp.asp?id=48&amp;tid=15".27



Serotonin and amino aid ontent in platelets of autisti hildren. Ata Psyhiatr Sand 1993, 87(5):312-6; & Naruse H, Hayashi T, Takesada M, Yamazaki K. Metaboli hanges in aromati amino aidsand monoamines in infantile autism and a new related treatment, No To Hattatsu, 1989, 21(2):181-9;& Carlsson ML. Is infantile autsim a hypoglutamatergi disorer? J Neural Transm 1998, 105(4-5):525-35.(106) Agos MM, Etzel RA, Parrish RG, Hesse JL. Merury exposure from interior latex paint.N Engl J Med 1990 Ot 18; 323(16):1096-101.(107) Kate Maha�ey, U.S. EPA, The National Forum on Contaminants in Fish, Jan 2004; andEnviron Health Perspetives, 2003, 111: 1465-1470; & (b) Siene News, Methylmerury's toxitoll. July 29, 2000, Vol 158, No.5, p77; & National Researh Counil, Toxiologial E�ets ofMethylmerury, National Aademy Press, Wash, DC, 2000; & () Grandjean P, 2000, Health e�etsof seafood ontamination with methylmerury and PCBs in the Faroes. Atlanti Coast ContaminantsWorkshop, June 22-25, 2000, Bar Harbor Maine; & Grandjean P, Siene News - April 8, 2004 .(108) US. Dept. of Health, ATSDR, http://www.atsdr.d.gov/toxfaq.html; & U.S. EPA, Lead inyour drinking water, 1993, http://www.epa.gov/safewater/Pubs/lead1.html; & U.S. Centers for Dis-ease Control, Childhood lead poisoning in the U.S. 1997, www.d.gov/neh/programs/lead/guide/1997/pdf/hapter1.pdf& Sreening Young Children for Lead Poisoning. Atlanta, GA:Centers for Disease Control and Pre-vention, 1997. & Neilke HW, Reagan PL, Soil is an important pathway of human lead exposure.Environ Health perspet 1998, 106:217-29.(109) Huggins HA, Levy, TE, Uniformed Consent: the hidden dangers in dental are, 1999,Hampton Roads Publishing Company In; & Hal Huggins, Its All in Your Head, 1993; & Center forProgressive Mediine, 1999, http://www.hugnet.om(110) Soderstrom S, Fredriksson A, Denker L, Ebendal T, \The e�et of merury vapor onholinergi neurons in the fetal brain", Brain Researh & Developmental Brain Res, 1995, 85:96-108;Miszta H; Dabrowski Z. E�et of merury and ombined e�et of merury on the ativity of aetyl-holinesterase of rat lymphoytes during in vitro inubation. Folia Haematol Int Mag Klin MorpholBlutforsh 1989; 116(1):151-5; & Bear, David; Rosenbaum, Jerrold; Norman, Robert. Aggression inat and human preipitated by a holinesterase inhibitor. The journal Psyhosomatis, July 1986,vol. 27, #7, pgs. 535-536; & Devinsky, Orrin; Kernan, Jennifer: Bear, David. Aggressive BehaviorFollowing Exposure to Cholinesterase Inhibitors. Journal of Neuropsyhiatry, vol. 4, #2, Spring1992, pgs. 189-199.(111) Susan P. Porter�eld. Thyroidal Dysfuntion and Environmental Chemials{Potential Impaton Brain Development; Environmental Health Perspetives Volume 108, Supplement 3, June 2000;& Allan WC, Haddow JE, Palomaki GE, Williams JR, Mithell ML, Hermos RJ, Faix JD, Klein RZ.Maternal thyroid de�ieny and pregnany ompliations: impliations for population sreening. JMed Sreen. 2000; 7(3):127-30.(112) M. E. Godfrey, Candida, Dysbiosis and Amalgam. J. Adv. Med. vol 9 no 2 (1996); &Romani L, Immunity to Candida Albians: Th1, Th2 ells and beyond. Curr Opin Mirobiol 1999,2(4):363-7; & Alfred V. Zamm. CANDIDA ALBICANS THERAPY: Dental merury removal, ane�etive adjunt. J. Orthmol. Med. v1#4 pp261-5 (1986); & Edwards AE, Depression and Candida,JAMA, 1985, 253(23): 3400; & Crook WG, Depression assoiated with Candida albians infetions,JAMA, 1984, 251:22.(113) (a) Pfei�er CC, Iliev V. A study of opper exess and zin de�ieny in shizophrenia.in: International Review of Neurobiology, Supplement 1, Aademi Press, NY, NY, 1972, p141-164; & Alexander PE, Van Kammen DP. Serum magnesium and alium levels in shizophrenia.Arh Gen Psyhiatry 1979; 36: 1372-77; & (b) Fatty Aid Pro�les of Shizophreni Phenotypes, D.M. Bibus, R. T. Holman, and W. J. Walsh, 91st AOCS Annual Meeting and Expo, San Diego,28



California, April 25-28, 2000 www.hript.org/fatty aids.html30 & () Nutrients and Depression:Food for Your Mood, By: Constantine Bitsas, Exeutive Diretor, Health Researh Institute andPfei�er Treatment Center; www.hript.org/depression artile.pdf31; & Bibliography for Depression,www.hript.org/bib depression.htm32; &(114) (a) Disordered Metal Metabolism in a Large Autism Population, W. J. Walsh, A. Usman, andJ. Tarpey, Presented at the APA Annual Meeting, May, 2001 - New Orleans, www.hript.org/metal autism.html33;& (b) Metal-Metabolism and Human Funtioning, W. J. Walsh, Pfei�er Treatment Center www.hript.org/metal metabolism.html34;& () Zin De�ieny, Metal Metabolism, and Behavior Disorders, by William J. Walsh www.hript.org/zin de�ieny.html35;& (d) Metal-Metabolism and Autism: Defetive Funtioning of Metallothionein Protein, Amy Holmes,MD; www.healing-arts.org/hildren/metal-metabolism.htm36(115) (a) Biohemial Treatment of Mental Illness and Behavior Disorders, William J. Walsh,Ph.D. Health Researh Institute, Minnesota Brain Bio Assoiation November 17, 1997 www.hript.org/BioTreatment.html37;& (b) Walsh WJ, Isaason Hr, Hall A, Elevated blood opper to zin ratios in assaultive young males,Physiol Behav. 1997 Aug; 62(2):327-9; & & The Health Researh Institute"s Work with AggressiveBehavior www.hript.org/agressive behavior.html38; & () Redued violent behavior following bio-hemial therapy, W. J. Walsh, Laura Glab and Mary Haakenson, Physiology & Behavior, Volume82, No.5, 15 Otober 2004, Pages 835-839, www.hript.org39; & (d) Bibliography for Agressive &Violent Behavior, www.hript.org/bib avb.htm40(116) P.W. Mathieson, \Merury: god of TH2 ells", 1995, Clinial Exp Immunol(117) Dr. Anthony Iaopino. Conferene Paper, Amerian Aademy of Periodontology (AAP) atthe US National Institutes of Health in Bethesda, Maryland, April, 2001; & Harris Coulter, ChildhoodVainations and Juvenile-Onset (Type-1) Diabetes, Testimony before the Congress of the UnitedStates, House of Representatives, Committee on Appropriations, subommittee on Labor, Health andHuman Servies, Eduation, and Related Agenies, April 16, 1997, www.909shot.om/hdiabetes.htm(118) Merury, vaines, and epilepsy. www.whaleto.freeserve.o.uk/vaines/epilepsy.html(119) Coulter HL, Fisher BL. Vaination, Soial Violene, and Criminality, 1990, & www.whale.to/vaines41(120) Shoenthaler SJ, \E�et of Nutrition on Crime, Intelligene, Aademi Performane, andBrain Funtion" paper presented at 15th International Conferene on Human Funtion, Sept 22-24,2000, Wihita, Kan.(121) Srikantaiah MV, Radhakrishnan AN. Studies on the metabolism of vitamin B6 in the smallintestine: Part III{ puri�ation and properties of monkey intestinal pyridoxal kinase. Indian J ofBiohem 7:151-156 (1970).(122) Dr. Thomas Verstraeten, US Centres for Disease Control and Prevention, Summary Results:Vaine Safety Datalink Projet - a database of 400,000 hildren, May 2000.(123) Shauss A and Costin C, Zin and Eating Disorders. Keats Publishing. ISBN 0-87983-507-9.(124) Lavie R, Iron and Copper overload. Consumer Health Newsletter, Vol 21, No. 6, June,30Internet: \http://www.hript.org/fatty aids.html".31Internet: \http://www.hript.org/depression artile.pdf".32Internet: \http://www.hript.org/bib depression.htm".33Internet: \http://www.hript.org/metal autism.html".34Internet: \http://www.hript.org/metal metabolism.html".35Internet: \http://www.hript.org/zin de�ieny.html".36Internet: \http://www.healing-arts.org/hildren/metal-metabolism.htm".37Internet: \http://www.hript.org/BioTreatment.html".38Internet: \http://www.hript.org/agressive behavior.html".39Internet: \http://www.hript.org".40Internet: \http://www.hript.org/bib avb.htm".41Internet: \http://www.whale.to/vaines". 29



1998.(125) Lars Landner and Lennart Lindestrom. Swedish Environmental Researh Group (MFG),Copper in soiety and the Environment, 2nd revised edition. 1999.(126) Salzer HM, Relative hypoglyemia as a ause of neuropsyhiatri illness, J National MedAsso, 1996. 58(1): 12-17; & Heninger GR et al, Depressive symptoms, gluose tolerane, and insulintolerane, J Nervous and Mental Dis, 1975; 161(6):421-32; & Winokur A et al, Insulin resistane inpatients with major depression, Am J Psyhiatry, 1988, 145(3): 325-30.(127) Virkkunen M, Huttunen MO; Evidene for abnormal gluose tolerane among violent of-fenders, Neuropsyhiobilogy, 1982, 8:30-40; & Markku I, Virkkunen L; Aggression, suiidality, andserotonin, J Clinial Psy 1992, 53(10): 46-51;(128) Linnoila M et al, Low serotonin metabolite di�erentieates impulsive from nonimpulsiveviolent behavior, Life Sienes, 1983, 33(26): 2609-2614; & Lopez-Ibor JJ, Serotonin and psyhiatridisorders, Int Clinial Psyhopharm, 1992, 7(2): 5-11.(129) Thomas DE et al, Tryptophan and nutritional status in patients with senile dementia,Psyhologial Med 1986, 16:297-305; & Yaryura-Tobias JA et al, Changes in serum tryptophan andgluose in psyhotis and neurotis. Nutrition, No.4557, p1132; Carney MWP, Brit Med J, 1967,4:512-516.(130) Urberg M, Zemel MB; Evidene for synergism between hromium and niotini aid inthe ontrol of gluose tolerane in elderly humans, Metabolism, 1987, 36(9): 896-899; & J FamilyPratie, 1988, 27(6): 603-606; & Anderson RA et al, E�ets of supplemental hromium on patientswith reative hypoglyemia, Metabolism. 1987, 36(4): 351-355; & Metabolism, 1983, 32(9): 894-99.(131) Mata L, Sanhez L, Calvo M, Interation of merury with human and bovine milk proteins.Biosi Biotehnol Biohem 1997 Ot; 61(10):1641-5; & Kostial K, Rabar I, Ciganovi M, SimonoviI, E�et of milk on merury absorption and gut retention in rats. Bull Environ Contam Toxiol1979, Nov; 23(4-5) :566-7; & Rowland IR, Robinson RD, Doherty RA, E�ets of diet on merurymetabolism and exretion in mie given methylmerury: role of gut ora, Arh Environ Health 1984Nov-De; 39(6):401-8(132) The Health of Canada's Children-A Canadian Institute of Child Health (CICH), Pro�le:3rd Edition, 2000, 325 pages.(133) Camara Vd et al, Methodology to prevent merury exposure among adolesents from gold-mine areas in Mariana, state of Minas Gerais, Brazil, Cad Saude Publia 1996 Apr; 12(2):149-158.(134) (a) Bowler RM, Roels HA et al, Manganese exposure: Neuropsyhologial and neurologialsymptoms and e�ets in welders. Neurotoxiology. 2005, & Bowler RM; Mergler D; et al Neuropsy-hiatri e�ets of manganese on mood. Neurotoxiology 1999 Apr-Jun; 20(2-3):367-78; & (b) Tardi�K. Unusual diagnoses among violent patients. Psyhiatr Clin North Am 1998 Sep; 21(3):567-76; &() Luhini R; Albini E; Plaidi D; Alessio L, Mehanism of neurobehavioral alteration. Toxiol Lett2000 Mar 15; 112-113:35-9; & (d) Mergler D; Baldwin M et al, Manganese neurotoxiity, a ontinuumof dysfuntion: results from a ommunity based study. Neurotoxiology 1999 Apr-Jun; 20(2-3):327-42; & (e) Luhini R; Apostoli P et al; Long-term exposure to \low levels" of manganese oxides andneurofuntional hanges in ferroalloy workers. Neurotoxiology 1999 Apr-Jun; 20(2-3):287-97; & (f)Woolf A, Wright R, Amarasiriwardena C, Bellinger D. A hild with hroni manganese exposurefrom drinking water. Environ Health Perspet 2002 Jun; 110(6):613-6.(135) R.L.Siblerud et al, \Psyhometri evidene that merury from dental �llings may be a fatorin depression, anger, and anxiety", Psyhol Rep, v74, n1, 1994; & Amer. J. Of Psyhotherapy, 1989;58: 575-87;(136) (a) HultmanP, Johansson U, Turley SJ; Adverse immunologial e�ets and autoimmunity30



indued by dental amalgam in mie. FASEB J 1994; 8: 1183-90; & (b) Pollard KM, Lee DK,Casiano CA; The autoimmunity-induing xenobioti merury interats with the autoantigen �bril-larin and modi�es its moleular struture ad antigeni properties. J Immunol 1997; 158: 3421-8;& () P.L.Bigazzi, \Autoimmunity indued by metals", in Chang, L., Toxiology of Metals, LewisPublishers, CRC Press In. 1996., p835-52; & (d) Hu H; Moller G; Abedi-Valugerdi M. Major histo-ompatibility omplex lass II antigens are required for both ytokine prodution and proliferationindued by meruri hloride in vitro. J Autoimmun 1997 Ot; 10(5):441-6;(137) (a) C.J.G.Robinson et al, \Meruri hloride indued anitnulear antibodies In mie", ToxiAppl Pharmaology, 1986, 86:159-169. & (b) El-Fawai HA, Waterman SJ, De Feo A, ShamyMY. Neu-roimmunotoxiology: Humoral Assessment of Neurotoxiity and Autoimmune Mehanisms. ContatDermatitis 1999; 41(1): 60-1; & () Hu H; Moller G; Abedi-Valugerdi M. Mehanism of merury-indued autoimmunity: both T helper 1- and T helper 2-type responses are involved. Immunology1999 Mar; 96(3):348-57;(138) Omega-3 de�ieny found to be ommon fator in hildhood neurologial onditions. CurrAtherosler Rep. 2001 Mar; 3(2):174-9(139) Hernberg S; Moore MR. in Lead Toxiity, R.Singhal & J.Thomas (eds), Urban & Shwarzen-berg, In. Baltimore, 1980; & Govani S, Memo M. \Chroni lead treatment di�erentially a�etsdopamine synthesis", Toxiology 1979, 12:343-49; & Sheuhammer AM. Cherian MG. E�ets ofheavy metal ations and sulfhydyl reagents on striatal D2 dopamine reeptors. Biohem Pharmaol1985, 34(19):3405-13.(140) J.C.Veltman et al, \Alterations of heme, ytohrome P-450, and steroid metabolism bymerury in rat adrenal gland", Arh Biohem Biophys, 1986, 248(2):467-78; & A.G.Riedl et al,Neurodegenerative Disease Researh Center, King's College, UK, \P450 and hemeoxygenase enzymesin the basal ganglia and their role's in Parkinson's disease", Adv Neurol, 1999; 80:271-86(141) M.Ashner et al, \Metallothionein indution in fetal rat brain by in utero exposure to ele-mental merury vapor", Brain Researh, 1997, de 5, 778(1):222-32; & T.V. O'Halloran, \Transitionmetals in ontrol Of gene expression", Siene, 1993, 261(5122):715-25; & Matts RL, Shatz JR,Hurst R, Kagen R. Toxi heavy metal ions inhibit redution of disul�de bonds. J Biol Chem 1991;266(19): 12695-702; Boot JH. E�ets of SH-bloking ompounds on the energy metabolism in isolatedrat hepatoytes. Cell Strut Funt 1995; 20(3): 233-8.(142) Du� Wilson, Fateful Harvest, HarperCollins, New York; ISBN 0060193697; Sept. 4, 2001.(143) The extent of drug therapy for attention de�it-hyperativity disorder among hildren inpubli shools. (Amerian Journal of Publi Health. 1999; 89(9):1359-64); & www.niehs.nih.gov/o/news.adhd.htm(144) Amerian Aadamy of Pediatris, Amerian J of Psyhiatry, 2000, 157:1077-1083; & Amer-ian Aadamy of Pediatris, Report to Cliniians; http://www.aap.org/poliy/autism.html(145) Adverse health e�ets of Ritalin and other stimulant drugs: http://users.yberity.dk/ bbb9582/ritalin.htm;& www.healthysoure.om/ritalin.html; & www.breggin.om/RitalinNIHSPEECH.html; & www.healthoptions.om/ritalin.html;& http://lifefellowship.org/-Updatables/Artiles/40.html; Mihael R. Lyon, Healing the HyperativeBrain through the Siene of Funtional Mediine, www.pureliving.om/produt.html42(146) Crump KS, Kjellstrom T, Shipp AM, Silvers A, Stewart A. Inuene of prenatal meruryexposure upon sholasti and psyhologial test performane: benhmark analysis of a New Zealandohort. Risk Anal 1998 De; 18(6):701-13; & Grandjean P, Weihe P, Murata K, Sorensen N, DahlR, Jorgensen PJ. Cognitive de�it in 7-year-old hildren with prenatal exposure to methylmerury.Neurotoxiol Teratol 1997 Nov-De; 19(6):417-28(147) IARC Group 1: Carinogeni to humans; http://193.51.164.11/monoeval/rthgr01.html42Internet: \http://www.pureliving.om/produt.html".31



(148) S Bhattaharya, Lead an ause male infertility; Human Reprodution (vol 18, p 374) Feb,03 (149) Geier M.R., Geier DA; Timerosal in Childhood Vaines, Neurodevelopmental Disorders,and Heart Disease in the U.S. J of Amer Physiians and Surgeons, Vol 8(1), Spring 2003; & (b) WalyM, Olteanu H, Deth R C, et al; Ativation of methionine synthase by insulin-like growth fator-1and dopamine: a target for neurodevelopmental toxins and thimerosal. Mol Psyhiatry. 2004 Jan 27(150) Weihe P, Debes F, White RF, Sorensen N, Keiding N, Grandjean P. Environmental epi-demiology researh leads to a derease of the exposure limit for merury; Ugeskr Laeger 2003 Jan 6;165(2):107-11; & Jorgensen, PJ, R.Dahl, P.Grandjean, P.Wahl, R.F.White, N.Sorensen. 1997. \Cog-nitive De�it in 7-Year-Old Children with Prenatal Exposure to Methylmerury". Neurotoxiologyand Teratology, vol. 19, issue 6, November 1997, pp. 417-428.(151) Masters, R, Hone, B, and Doshi, A. (1998). \Environmental Pollution, Neurotoxiity, andCriminal Violene", in J. Rose, ed., Environmental Toxiology: Current Developments (London: Gor-don and Breah, 1998), pp. 13-48; & Masters, R. D. and Coplan, M. J., with Hone, B.T., Grelotti, D.J., Gonzalez, D. and Jones, D. \Brain Biohemistry and the Violene Epidemi: Toward a 'Win-Win'Strategy for Reduing Crime", in Stuart Nagel, ed., Super-Optimizing Examples Aross Publi PoliyProblems (NOVA Siene Publishers) (2003); & Masters, RD and Coplan, M.J. (1999). \The TriuneBrain, the Environment, and Human Behavior: Hommage to Paul MaLean", to appear in RussellGardner, ed. Festshrift in Honor of Paul MaLean . 2003. (First presented at Bak Bay HiltonHotel, Boston, Mass. - July 16, 1999); www.dartmouth.edu/ rmasters/ & Dr. Roger D. Masters andMyron Coplan, Toxins, Brain Chemistry, and Behavior, www.merola.om/2001/ot/10/toxins.htm(152) Masters, R. and Coplan, M. (1999a) \Water Treatment with Siliouorides and Lead Tox-iity", International Journal of Environmental Studies, 56: 435-49; & Masters, RD, Coplan, M. J.,Hone, B.T., And Dykes, J.E. (2000). \Assoiation of Siliouoride Treated Water with ElevatedBlood Lead", Neurotoxiology 21: 101-1100; & Coplan, M. J., Masters, R. D., and Hone, B. (1999a)\Siliouoride Usage, Tooth Deay and Children's Blood Lead", Poster presentation to Confereneon \Environmental Inuenes on Children: Brain, Development and Behavior", New York Aademyof Mediine, Mt. Sinai Hospital, New York, May 24-25, 1999; www.uoridealert.org/sf-masters.htm43(153) Psyhiatri Disturbanes and Toxi Metals, Townsend Letter for Dotor's & Patients April2002; & Alternative & Complementary Therapies (a magazine for dotors), Aug 2002;(154) R.A.Goyer, \Toxi e�ets of metals" in: Caserett and Doull's Toxiology - The Basi Sieneof Poisons, MGraw-Hill In., N.Y., 1993; & (b) Goodman, Gillman, The Pharmaologial Basis ofTherapeutis, Ma Millan Publishing Company, N.Y. 1985; & () Enylopedia of OumpationalHealth and Safety, International Labour OÆe, Geneva, Vol 2, 3rd Edition.; & (d) Arena, Drew,Poisoning. Fifth Edition. Toxiology-Symptoms-Treatment, Charles C. Thomas-Publisher, Spring-�eld Il, 1986; & Merritt's Textbook of Neurology, 9th Ed., Williams and Wilkins, Baltimore, 1995,p668-, & Clinial Management of Poisoning, 3rd Ed., (p753) Haddad, Shannon, and Winhester,W.B. Saunders and Company, Philadelphia, 1998; & U.S. EPA, OÆe of Health and EnvironmentalAssessment, Merury Health E�ets, Update Health Issue Assessment, Final Report, 1984, EOA-600/8-84f; & Ceil Textbook of Mediine, 20th Ed., Bennett & Plum, W.B. Saunders and Company,Philadelphia, 1996, p 69; & Comprehensive Psyhiatry, 18(6), 1977, pp595-598, & Poisoning & Tox-iology Compendium, Leikin and Palouhek, Lexi-Comp., Cleveland, 1998; & Harrison's PriniplesOf Internal Mediine, 14th Ed., MGraw-Hill, N.y., 1998; & Sunderman FW. Perils of merury. AnnClin Lab Si 1988 Mar-Apr; 18(2):89-101.(155) Developmental e�ets related to prenatal/neonatal merury exposure and merury's en-43Internet: \http://www.uoridealert.org/sf-masters.htm".
32



dorine disruptive e�ets, B. Windham (Ed.) www.v.om/endohg.html44; & www.v.om/ASDendo.html45(156) For Immediate Release by Lumen Foods (soybean.om) Date: June 11, 2001; TITLE: Soymanufaturer warns mothers against feeding newborns their soymilk. CONTACT: Greg Caton ViePresident (800) 256-2253(157) E. Susser et al, Prenatal lead exposure linked to shizoprenia, Environmental Health Per-spetives, 2004(158) Sood PP, Vijayalakshmi K, Bapu C. Ameliorative apaities of vitamins and monothiolsadministered alone or in ombinations in methylmerury mobilisation in nervous and non-nervoustissues of mie. Cell Mol Biol (Noisy-le-grand). 1993 Mar; 39(2):213-9.(159) Metal onentrations in hair and ognitive assessment in an adolesent population. BiolTrae Elem Res. 2005 Jun; 104(3):215-21. Torrente M, Colomina MT, Domingo JL.(160) Serum zin orrelates with parent- and teaher-rated inattention in hildren with attention-de�it/hyperativity disorder. J Child Adoles Psyhopharmaol. 2005 Aug; 15(4):628-36, ArnoldLE, Bozzolo H, Hollway J, Williams C, et al.(161) [Plasma zin and opper levels in boys with oppositional de�ant disorder℄ Turk PsikiyatriDerg. 2004 Winter; 15(4):276-81. Yorbik O, Olgun A, Kirmizigul P, Akman S(162) Iron de�ieny in hildren with attention-de�it/hyperativity disorder. Arh Pediatr Ado-les Med. 2004 De; 158(12):1113-5. Konofal E, Leendreux M, Arnulf I, Mouren MC.(163) Double-blind, plaebo-ontrolled study of zin sulfate in the treatment of attention de�ithyperativity disorder. Prog Neuropsyhopharmaol Biol Psyhiatry. 2004 Jan; 28(1):181-90. BiliiM, Yildirim F, Aksu H et al.(164) Stanley PC, Wakwe VC. Toxi trae metals in the mentally ill patients. Niger PostgradMed J. 2002 De; 9(4):199-204(165) Blood zin and opper onentrations in riminal and nonriminal shizophreni men. ArhAndrol. 2003 Sep-Ot; 49(5):365-8. Tokdemir M, Polat SA, et al.(166) Cerebrospinal uid magnesium and alium related to amine metabolites, diagnosis, andsuiide attempts. Biol Psyhiatry. 1985 Feb; 20(2):163-71. Banki CM, Vojnik M, et al(167) J Braun et el, Prenatal exposure to igarette smoke and neonatal exposure to lead linkedto ADHD inidene, Environmental Health Perspetives, September 2006(168) Merury, lead, and zin in baby teeth of hildren with autism versus ontrols. Adams JB,Romdalvik J, Ramanujam VM, Legator MS. J Toxiol Environ Health A. 2007 Jun; 70(12):1046-51(169) Mehanisms by whih autism spetrum disorders (ASD) and hildren's developmental on-ditions have been aused by vaines and other toxi prenatal and neonatal exposures, Review;B. Windham (Ed), over 150 peer-reviewed studies and Government ageny doumentation ited,www.v.om/kidshg.html46; & Blokage of enzymati funtion neessary to digest gluten and a-sein by merury/toxi metals, www.v.om/autismg.html47 & (b) B.Windham, Common ExposureLevels and Developmental E�ets of Merury in Infants, 2001; www.v.om/fetaln.html48(170) Cytotoxi, neurotoxi, immunotoxi, and endorine disrupting e�ets of merury, Review;44Internet: \http://www.v.om/endohg.html".45Internet: \http://www.v.om/ASDendo.html".46Informativo: \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)".47Internet: \http://www.v.om/autismg.html".48Informativo: \Infertility, Birth Defets, and Fetal Developmental E�ets Related to Merury from AmalgamDental Fillings & Other Toxins". 33



B. Windham (Ed), ites over 3000 peer-reviewed medial studies and Government ageny doumen-tation. www.v.om/amalg6.html49(171) Daniel S, Limson JL, Dairam A, Watkins GM, Daya S. Through metal binding, uruminprotets against lead- and admium-indued lipid peroxidation in rat brain homogenates and againstlead-indued tissue damage in rat brain. J Inorg Biohem 2004; 98:266-75; & Shukla PK, KhannaVK, Khan MY, Srimal RC. Protetive e�et of urumin against lead neurotoxiity in rat. Hum ExpToxiol 2003; 22:653-8.(172) Life Extension Foundation (MDs), Disease Prevention and Treatment, Expanded ForthEdition, 2003.(173) Digestive, Metaboli Problems Abound In Patients with ADHD, Autism, Erik L. GoldmanEditor in Chief, Crossroads Institute, www.gordonresearh.om/ategory adhd.html50 & www.gordonresearh.om/artiles adhd/Digestive & Metaboli Problems Abound in Patients With ADHD & Autism.pdf51(174) Iodine: Why You Need It, Why You Can't Live Without It (4th Edition), Dr. DavidBrownstein, 2008; & Overoming Thyroid Disorders, Dr. David Brownstein.(175) (a) Parent Ratings of Behavioral E�ets of Biomedial Interventions for large group of par-ents of hildren who had autism, www.autism.om/treatable/form34qr.htm52 : & (b) Parent Ratings ofBehavioral E�ets of Biomedial Interventions for Asperger Syndrome www.autism.om/treatable/form34qraspergersyndrome.htm53:& () Autism, an extreme hallenge to integrative mediine. Part 2: medial management; Kidd PM.Altern Med Rev. 2002 De; 7(6):472-99(176) Niederhofer H. Ginkgo biloba treating patients with attention-de�it disorder. PhytotherRes. 2009 May 14.(177) Laks, Dan R. Assessment of hroni merury exposure within the U.S. population, NationalHealth and Nutrition Examination Survey, 1999-2006. Biometals. August 2009; & Laks, D.R. et al,Merury has an aÆnity for pituitary hormones, Medial Hypotheses, De 2009;(178) An Investigation of Fators Related to Levels of Merury in Human Hair, EnvironmentalQuality Institute, Otober 01, 2005. www.greenpeae.org/raw/ontent/usa/press/reports/merury-report.pdf54, www.greenpeae.org/usa/assets/binaries/addendum-to-merury-report55(179) ABC News April 14, 2010. abnews.go.om/WN/exerise-shool-leads-learning/story?id=1037131556& artiles.merola.om/sites/artiles/arhive/2005/05/31/adhd-treatment.aspx57& www.nbi.nlm.nih.gov/pubmed/2021169958

49Informativo: \Merury Exposure Levels from Amalgam Dental Fillings; Doumentation of Mehanisms byWhihMerury Causes over 30 Chroni Health Conditions; Results of Replaement of Amalgam Fillings; and OupationalE�ets on Dental Sta�".50Internet: \http://www.gordonresearh.om/ategory adhd.html".51Internet: \http://www.gordonresearh.om/artiles adhd/Digestive & Metaboli Problems Abound in Patients With ADHD & Autism.pdf".52Internet: \http://www.autism.om/treatable/form34qr.htm".53Internet: \http://www.autism.om/treatable/form34qraspergersyndrome.htm".54Internet: \http://www.greenpeae.org/raw/ontent/usa/press/reports/merury-report.pdf".55Internet: \http://www.greenpeae.org/usa/assets/binaries/addendum-to-merury-report".56Internet: \http://abnews.go.om/WN/exerise-shool-leads-learning/story?id=10371315".57Internet: \http://artiles.merola.om/sites/artiles/arhive/2005/05/31/adhd-treatment.aspx".58Internet: \http://www.nbi.nlm.nih.gov/pubmed/20211699".34


