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Developmental DelaysDevelopmental Delays
Traditional Approach Traditional Approach 

Diagnosis/Disease BasedDiagnosis/Disease Based
�� SubjectiveSubjective
�� DSM IVDSM IV--R criteriaR criteria
�� Lack of objective findingsLack of objective findings
�� Lack of unifying Lack of unifying 

frameworkframework
�� Current research focuses Current research focuses 

on improving diagnosis on improving diagnosis 
and classificationand classification

�� Research impairedResearch impaired
�� Classification provides Classification provides 

management strategiesmanagement strategies

�� Mental DisorderMental Disorder
�� Genetic Genetic 

Emerging ModelEmerging Model

Individual/Patient BasedIndividual/Patient Based
�� Symptoms and Objective Symptoms and Objective 

physical and chemical physical and chemical 
findings findings 

�� Biochemical, Metabolic, Biochemical, Metabolic, 
Immunologic, and Immunologic, and 
Gastrointestinal Gastrointestinal 
Abnormalities Abnormalities 

�� Unifying frameworkUnifying framework
�� Research based on Research based on 

treatmenttreatment
�� Treatment is Treatment is 

individualizedindividualized

�� Medical IllnessMedical Illness
�� Genetics and Environment Genetics and Environment 

define Phenotypedefine Phenotype
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Autism is a Autism is a MEDICALMEDICAL disorder,disorder,
not a MENTAL disorder.not a MENTAL disorder.

Most Autistic patients have Most Autistic patients have 
environmentallyenvironmentally--induced toxicity.induced toxicity.

Autism isAutism is therefore preventable,therefore preventable,
reversible, and reversible, and treatable.treatable.
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Dr. Bernie Rimland � Autism Research Institute
http://www.autismwebsite.com/ARI/treatment/b6studies.htm
Studies of High Dosage Vitamin B6 (and often with Magnesium) in 

Autistic Children and Adults, 1965 - 2005

Twenty-one of twenty-two studies yielded positive results, including 13 
double-blind placebo-controlled trials; even minor adverse effects rarely 
were seen

Autism: Effective Biomedical Treatments, by Jon B. Pangborn, Ph.D. 
and Sidney M. Baker, M.D., Oct. 2005, this manual has revolutionized 
the biomedical approach in the diagnosis and treatment of autism, PDD 
and related disorders. 

http://www.autismwebsite.com/ARI/dan/scientificfoundations.htm
Compilation of Studies Supporting the Biomedical Approach

Scientific Foundations of a 
Biomedical Approach to ASD

http://www.autismwebsite.com/ARI/treatment/b6studies.htm
http://www.autismwebsite.com/ARI/dan/scientificfoundations.htm
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Vitamin B6 Vitamin B6 (pyridoxine)(pyridoxine)
�� PyridoxalPyridoxal 55--phosphate (P5P) active form of phosphate (P5P) active form of 

vitamin B6vitamin B6
�� Conversion of B6 to P5P requires: ATP, Mg, Zn, Conversion of B6 to P5P requires: ATP, Mg, Zn, 

VitVit B2B2
�� Used by 112 enzymesUsed by 112 enzymes
�� TransaminationTransamination reactionsreactions
�� DecarboxylationDecarboxylation ( L( L--DopaDopa to Dopamine, 5HTP to to Dopamine, 5HTP to 

Serotonin, Serotonin, GlutamicGlutamic Acid to GABA) Acid to GABA) 
�� TryptophanTryptophan metabolism (breakdown of metabolism (breakdown of 

hydroxykynureninhydroxykynurenin, niacin production), niacin production)
�� GlycogenolysisGlycogenolysis (breakdown of glycogen)(breakdown of glycogen)
�� B6 deficiency may be caused by B6 deficiency may be caused by kryptopyrroleskryptopyrroles or or 

pyroluriapyroluria
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PyroluriaPyroluria
�� HxHx: (Pfeiffer, Walsh): (Pfeiffer, Walsh)

�� Morning nauseaMorning nausea
�� Frequent mood swingsFrequent mood swings
�� Difficult handling transitionsDifficult handling transitions
�� Poor short term memoryPoor short term memory
�� Poor stress handlingPoor stress handling

�� AvoidanceAvoidance
�� SeclusionSeclusion
�� Over reaction, meltdownsOver reaction, meltdowns
�� Overly dramaticOverly dramatic

�� Sensory issues (light, sound, Sensory issues (light, sound, 
touch, taste, smell)touch, taste, smell)

�� Burn easy in sun, do not tanBurn easy in sun, do not tan
�� Poor dream recallPoor dream recall
�� Vivid dreams, nightmaresVivid dreams, nightmares
�� NervousnessNervousness
�� Panic, AnxietyPanic, Anxiety
�� Irish ancestryIrish ancestry
�� Seizure disorderSeizure disorder

�� PE: (Pfeiffer, Walsh)PE: (Pfeiffer, Walsh)
�� GlossitisGlossitis, mouth ulcers, mouth ulcers
�� Dry skin, cracked lips and Dry skin, cracked lips and 

nailsnails
�� Spleen tendernessSpleen tenderness
�� China doll skinChina doll skin
�� Spider veinsSpider veins
�� Sweet breathSweet breath
�� Crowded upper front teethCrowded upper front teeth
�� Red hair, blue eyesRed hair, blue eyes
�� Peripheral neuropathy Peripheral neuropathy 

�� Labs: Labs: 
�� Urine Urine KryptopyrroleKryptopyrrole

�� 1010--20  mild20  mild
�� 2020--50  moderate50  moderate
�� > 50    severe> 50    severe
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��Virtually Virtually all human diseasesall human diseases result result 
from the interaction of genetic from the interaction of genetic 
susceptibility factors and susceptibility factors and 
modifiable environmental factors, modifiable environmental factors, 
broadly defined to include broadly defined to include 
infections, chemical, physical, infections, chemical, physical, 
nutritional, and behavioral nutritional, and behavioral 
factors.factors.�� -- Office of Genetics and Disease Prevention (Office of Genetics and Disease Prevention (CDCCDC))
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Causation Theories Causation Theories 
Web of InteractionsWeb of Interactions

�� GeneticsGenetics

�� Environmental Toxicity and Heavy Metal Environmental Toxicity and Heavy Metal 
BurdenBurden

�� Biologic / Immunological TriggersBiologic / Immunological Triggers
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PredispostionPredispostion
�� GeneticsGenetics

�� Male GenderMale Gender
�� HLAHLA-- Type (C4B null allele)Type (C4B null allele)
�� Family History of AutoimmunityFamily History of Autoimmunity ((HornigHornig, 2004), 2004)

�� Allergies, asthma, diabetes, arthritis, colitis, celiac, Allergies, asthma, diabetes, arthritis, colitis, celiac, thyroiditisthyroiditis

�� Single Nucleotide Polymorphisms (SNP)Single Nucleotide Polymorphisms (SNP)
�� MTHFrMTHFr-- MethyleneMethylene TetrahydrofolateTetrahydrofolate ReductaseReductase
�� COMTCOMT-- Catecholamine OCatecholamine O-- MethyltransferaseMethyltransferase
�� MTRR/MTRMTRR/MTR-- MethionineMethionine SynthaseSynthase and and MethionineMethionine

SynthaseSynthase ReductaseReductase ((DethDeth, 2004), 2004)
�� BHMT BHMT �� BetaineBetaine HomocysteineHomocysteine MethyltransferaseMethyltransferase
�� TCII TCII �� TranscobalaminTranscobalamin
�� GABRB3GABRB3-- GabaGaba ReceptorReceptor
�� ADA ADA -- Adenosine Adenosine DeaminaseDeaminase
�� Mutant UBE3A (Mutant UBE3A (ubiquitinubiquitin ligaseligase))
�� CPOX CPOX �� CorproporphyrinCorproporphyrin OxidaseOxidase
�� PON1 PON1 �� ParoxonaseParoxonase
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New GeneticsNew Genetics
Human Genome Project, decoded 40,000 genesHuman Genome Project, decoded 40,000 genes

�� EpigeneticsEpigenetics
�� Reversible gene expressionReversible gene expression
�� Interplay between Genes and Environment Interplay between Genes and Environment 
�� Genes can be turned on and offGenes can be turned on and off

�� NutragenomicsNutragenomics
�� Study of how human genome is affected by nutritionStudy of how human genome is affected by nutrition

�� PharmacogenomicsPharmacogenomics
�� Study of how the human genome affects the efficacy and metabolisStudy of how the human genome affects the efficacy and metabolism m 

of drugsof drugs

�� SNPsSNPs
�� Single Nucleotide Polymorphisms are a slight variation in the geSingle Nucleotide Polymorphisms are a slight variation in the genetic netic 

code resulting in abnormal protein or enzyme productioncode resulting in abnormal protein or enzyme production
�� Measurable, ModifiableMeasurable, Modifiable
�� Reported as homozygous (+/+), heterozygous (+/Reported as homozygous (+/+), heterozygous (+/--), normal (), normal (--//--))
�� Common in the populationCommon in the population
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Amy Amy YaskoYasko Diagram (2005)Diagram (2005)
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MethylationMethylation GenomicsGenomics
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Enzymes implicated in 
ASD:
Methylenetetrahydofolate
reductase (MTHFR)

Methyltransferases

Adenosine Deaminase

Methionine
Synthase(MTR)

DPPIV
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MethylenetetrahydrofolateMethylenetetrahydrofolate
ReductaseReductase ((MTHFrMTHFr))

�� Enzyme converts Enzyme converts MethyleneTHFMethyleneTHF to to 
MethylTHFMethylTHF

�� If Enzyme is weak, methyl groups are If Enzyme is weak, methyl groups are 
trapped and unable to convert trapped and unable to convert 
homocysteinehomocysteine to to methioninemethionine

�� Enzyme is dependent on Vitamin B3Enzyme is dependent on Vitamin B3
�� MethylMethyl--folatefolate supplementation may help to supplementation may help to 

bypass SNPbypass SNP



1515

MethionineMethionine SynthaseSynthase (MTR, MTRR)(MTR, MTRR)

�� Enzyme converts Enzyme converts HomocysteineHomocysteine to to MethionineMethionine
�� Enzyme involved in Dopamine Enzyme involved in Dopamine methylationmethylation
�� Dopamine Receptor (DRD4) Dopamine Receptor (DRD4) methylationmethylation

necessary for attention and focusnecessary for attention and focus
�� Enzyme may be weak, geneticallyEnzyme may be weak, genetically
�� Enzyme inhibited by Cu, Enzyme inhibited by Cu, PbPb, Al, and Hg, Al, and Hg
�� Enzyme is dependent on Methyl B12Enzyme is dependent on Methyl B12
�� Methyl B12 is a promising treatmentMethyl B12 is a promising treatment
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Methylcobalamin (B12) Methylcobalamin (B12) 
�� Cofactor for Cofactor for MethionineMethionine SynthaseSynthase and and MethionineMethionine SynthaseSynthase

ReductaseReductase in the in the methylationmethylation cycle.cycle.
�� Bypasses impairments along Bypasses impairments along folatefolate pathway.pathway.
�� MethylatesMethylates DopamineDopamine--4 Receptor(DRD4).4 Receptor(DRD4).
�� Shown to help cognitive ability, abstract thinking, attention, Shown to help cognitive ability, abstract thinking, attention, 

focus, awareness, language, behavior, OCD, anxiety, focus, awareness, language, behavior, OCD, anxiety, 
��.(Neubrander, 2004)..(Neubrander, 2004).

�� Given by injection, highly concentrated, injected Given by injection, highly concentrated, injected 
subcutaneous in subcutaneous in glutealgluteal tissue, slow release, painless, no tissue, slow release, painless, no 
toxicity associated with high dose vitamin B12.toxicity associated with high dose vitamin B12.

�� May give intranasal, sublingual, May give intranasal, sublingual, transdermaltransdermal preparations, preparations, 
but not as effectivebut not as effective

�� No test for methylB12 deficiency.No test for methylB12 deficiency.
�� Side effects Side effects �� increased energy, hyperactivity, agitation, increased energy, hyperactivity, agitation, 

insomnia.insomnia.
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Inciting FactorsInciting Factors
�� Environmental ToxicityEnvironmental Toxicity

�� Mom Mom 
�� AmalgamsAmalgams
�� Fish consumption (tuna)Fish consumption (tuna)
�� RhogamRhogam
�� Vaccines Vaccines ((YazbakYazbak, 2004), 2004)

�� Environmental and Occupational Exposures Environmental and Occupational Exposures 
�� Pharmaceuticals (oral contraceptives, antibiotics)Pharmaceuticals (oral contraceptives, antibiotics)
�� ComorbidComorbid ConditionsConditions
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Inciting FactorsInciting Factors
�� ToxicityToxicity

�� PatientPatient
�� Thimerosal Exposure From VaccinesThimerosal Exposure From Vaccines
�� Mercury Exposure, Other Mercury Exposure, Other 
�� Other Heavy Metals Other Heavy Metals 
�� Environmental ToxinsEnvironmental Toxins
�� Dietary Sources  Dietary Sources  
�� Pharmaceuticals Pharmaceuticals 
�� ComorbidComorbid ConditionsConditions

�� Gastrointestinal PermeabilityGastrointestinal Permeability
�� Immune IssuesImmune Issues
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Mercury (Hg) Toxicity Mercury (Hg) Toxicity 
�� Potent Neurotoxin Potent Neurotoxin 
�� Exposure is commonExposure is common

�� Seafood, Amalgams, Air, Thimerosal (vaccines)Seafood, Amalgams, Air, Thimerosal (vaccines)
�� Symptoms of toxicity similar to autistic symptoms Symptoms of toxicity similar to autistic symptoms (Bernard, 2000)(Bernard, 2000)
�� Glutathione is the primary mechanism of excretionGlutathione is the primary mechanism of excretion
�� Autistics have low glutathione levels Autistics have low glutathione levels (James, 2004)(James, 2004)
�� Tylenol and Antibiotics decrease excretion of mercuryTylenol and Antibiotics decrease excretion of mercury
�� Baby teeth study found 3x higher Hg in autism vs. control (Baby teeth study found 3x higher Hg in autism vs. control (Adams, Adams, 

20052005))
�� Baby hair study found very low levels of Hg in autism vs. controBaby hair study found very low levels of Hg in autism vs. control l 

consistent with poor excretion of Hg consistent with poor excretion of Hg ((Holmes, 2003)Holmes, 2003)
�� On DMSA challenge testing autistics excreted 5.8x higher Hg thanOn DMSA challenge testing autistics excreted 5.8x higher Hg than

controls controls ((Bradstreet, 2003)Bradstreet, 2003)
�� Recovery is possible with Mercury Recovery is possible with Mercury DetoxDetox ((Holmes,ButtarHolmes,Buttar))
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Inciting FactorsInciting Factors
�� Biologic and Immunologic TriggersBiologic and Immunologic Triggers

�� VirusVirus (Measles, Rubella, Polio, CMV(Measles, Rubella, Polio, CMV��))
(Viral Model for Developmental Disorders(Viral Model for Developmental Disorders-- BornaBorna Virus, Virus, HornigHornig 1999)1999)

�� Measles (Wakefield, Singh)Measles (Wakefield, Singh)
�� HHV6 HHV6 
�� CMVCMV

�� BacteriaBacteria (Clostridia, Streptococcus, Gram Negative Rods(Clostridia, Streptococcus, Gram Negative Rods��))

�� FungalFungal (Yeast [(Yeast [candidacandida], Mold)], Mold)

�� Other Other ((LymesLymes))

�� Some of these biologic agents produce Some of these biologic agents produce neurotoxins.neurotoxins.

�� Our body may produce antibodies to these agents. These Our body may produce antibodies to these agents. These 
antibodies may cross react with our own tissue creating an antibodies may cross react with our own tissue creating an 
autoimmune reaction.  This is called autoimmune reaction.  This is called molecular mimicry.molecular mimicry.
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Impaired Impaired transsulfurationtranssulfuration and oxidative stress in autistic children: and oxidative stress in autistic children: 
Improvement with targeted nutritional interventions.Improvement with targeted nutritional interventions.

S. Jill James, PhD.                      S. Jill James, PhD.                      Am J Am J ClinClin NutrNutr.. 2004 Dec;80(6):16112004 Dec;80(6):1611--7.7.
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Metabolic Metabolic endophenotypeendophenotype and related genotypes are associated and related genotypes are associated 
with oxidative stress in children with autism.with oxidative stress in children with autism.
S. Jill James, PhD S. Jill James, PhD ,,et alet al

Am J Med Genet B Am J Med Genet B NeuropsychiatrNeuropsychiatr Genet.Genet. 2006 Dec 5;141(8):9472006 Dec 5;141(8):947--5656

�� Autism is a behaviorally defined Autism is a behaviorally defined neurodevelopmentalneurodevelopmental disorder usually diagnosed in early childhood that is disorder usually diagnosed in early childhood that is 
characterized by impairment in reciprocal communication and speecharacterized by impairment in reciprocal communication and speech, repetitive behaviors, and social ch, repetitive behaviors, and social 
withdrawal. Although both genetic and environmental factors are withdrawal. Although both genetic and environmental factors are thought to be involved, none have been thought to be involved, none have been 
reproducibly identified. The metabolic phenotype of an individuareproducibly identified. The metabolic phenotype of an individual reflects the influence of endogenous and l reflects the influence of endogenous and 
exogenous factors on genotype. As such, it provides a window threxogenous factors on genotype. As such, it provides a window through which the interactive impact of ough which the interactive impact of 
genes and environment may be viewed and relevant susceptibility genes and environment may be viewed and relevant susceptibility factors identified. Although abnormal factors identified. Although abnormal 
methioninemethionine metabolism has been associated with other metabolism has been associated with other neurologicneurologic disorders, these pathways and related disorders, these pathways and related 
polymorphisms have not been evaluated in autistic children. Plaspolymorphisms have not been evaluated in autistic children. Plasma levels of metabolites in ma levels of metabolites in methioninemethionine
transmethylationtransmethylation and and transsulfurationtranssulfuration pathways were measured in 80 autistic and 73 control children. pathways were measured in 80 autistic and 73 control children. In In 
addition, common polymorphic variants known to modulate these meaddition, common polymorphic variants known to modulate these metabolic pathways were evaluated in tabolic pathways were evaluated in 
360 autistic children and 205 controls. The metabolic results in360 autistic children and 205 controls. The metabolic results indicated that dicated that plasma plasma methioninemethionine and and 
the ratio of Sthe ratio of S--adenosylmethionineadenosylmethionine (SAM) to S(SAM) to S--adenosylhomocysteineadenosylhomocysteine (SAH), an (SAH), an 
indicator of indicator of methylationmethylation capacity, were significantly decreased in the autistic capacity, were significantly decreased in the autistic 
children relative to agechildren relative to age--matched controls. In addition, plasma levels of matched controls. In addition, plasma levels of cysteinecysteine, , 
glutathione, and the ratio of reduced to oxidized glutathione, aglutathione, and the ratio of reduced to oxidized glutathione, an indication of n indication of 
antioxidant capacity and antioxidant capacity and redoxredox homeostasis, werehomeostasis, were significantly decreasedsignificantly decreased..
Differences in allele frequency and/or significant geneDifferences in allele frequency and/or significant gene--gene interactions were found for relevant genes gene interactions were found for relevant genes 
encoding the reduced encoding the reduced folatefolate carrier (RFC 80G > A), carrier (RFC 80G > A), transcobalamintranscobalamin II (TCN2 776G > C), II (TCN2 776G > C), catecholcatechol--OO--
methyltransferasemethyltransferase (COMT 472G > A), (COMT 472G > A), methylenetetrahydrofolatemethylenetetrahydrofolate reductasereductase (MTHFR 677C > T and 1298A (MTHFR 677C > T and 1298A 
> C), and glutathione> C), and glutathione--SS--transferasetransferase (GST M1). (GST M1). We propose that an increased vulnerability to We propose that an increased vulnerability to 
oxidative stress (endogenous or environmental) may contribute tooxidative stress (endogenous or environmental) may contribute to the the 
development and clinical manifestations of autismdevelopment and clinical manifestations of autism.. (c) 2006 Wiley(c) 2006 Wiley--LissLiss, Inc., Inc.

�� PMID: 16917939 [PMID: 16917939 [PubMedPubMed -- in process]in process]
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Glutathione (GSH) ActionGlutathione (GSH) Action
�� TripeptideTripeptide (glutamate, (glutamate, glycineglycine, and , and cysteinecysteine))
�� Potent Potent AntioxidantAntioxidant �� quelchesquelches free radicals and reactive free radicals and reactive 

oxidative species (ROS)oxidative species (ROS)
�� Recycles Antioxidants Recycles Antioxidants �� VitVit C, C, VitVit E, CoQ10E, CoQ10
�� DetoxificationDetoxification Phase I, Phase IIPhase I, Phase II

�� Chemicals, Peroxides, Alcohol, and Heavy MetalsChemicals, Peroxides, Alcohol, and Heavy Metals
�� Immune EnhancerImmune Enhancer �� Increases Natural Killer Cell ActivityIncreases Natural Killer Cell Activity
�� GSH Conserves Vitamin C and Vitamin C conserves GSHGSH Conserves Vitamin C and Vitamin C conserves GSH
�� Alpha Alpha LipoicLipoic Acid helps to regenerate reduced GSHAcid helps to regenerate reduced GSH
�� MetallothioneinMetallothionein helps to regenerate reduced GSHhelps to regenerate reduced GSH
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Glutathione SupportGlutathione Support
�� TMG, TMG, FolinicFolinic, Methyl B12, Methyl B12
�� Glutathione precursors Glutathione precursors 

�� NN-- Acetyl Acetyl CysteineCysteine
�� GlycineGlycine
�� Glutamate (do not give)Glutamate (do not give)

�� Vitamin C, Vitamin E, Selenium, Zinc, Vitamin C, Vitamin E, Selenium, Zinc, 
MetallothioneinMetallothionein, Alpha , Alpha LipoicLipoic AcidAcid

�� Reduced LReduced L--Glutathione Glutathione 
�� transdermaltransdermal, oral, intranasal, , oral, intranasal, nebulizednebulized, , 

suppository, suppository, lipoceuticallipoceutical, intravenous preparations, intravenous preparations
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MethylationMethylation SupportSupport
�� TrimethylglycineTrimethylglycine
�� DimethylglycineDimethylglycine
�� SS--adenosyladenosyl MethionineMethionine
�� MethionineMethionine
�� NADHNADH
�� Vitamin B2Vitamin B2
�� Active Active FolatesFolates ((folinicfolinic, , methylTHFmethylTHF))
�� Methylcobalamin (methyl B12)Methylcobalamin (methyl B12)
�� CreatineCreatine, CoQ10, CoQ10
�� Jill James Study (TMG, Jill James Study (TMG, folinicfolinic, methyl B12), methyl B12)
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Bradstreet, J., et. AlBradstreet, J., et. Al
Clinical Evaluation of Plasma Clinical Evaluation of Plasma CysteineCysteine and Plasma Sulfate and Plasma Sulfate 
Concentrations Among Children with ASDConcentrations Among Children with ASD
Presentation DAN Conference Oct. 2003Presentation DAN Conference Oct. 2003

�� Children with ASD had 21% lower Children with ASD had 21% lower 
plasma plasma cysteinecysteine levels (p<.0001) levels (p<.0001) 
compared to controlscompared to controls

�� Children with ASD had 11% lower Children with ASD had 11% lower 
plasma sulfate levels (p<.006) compared plasma sulfate levels (p<.006) compared 
to controlsto controls
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Cystathionine

Cysteine Makes Detox Happen

Methionine

Homocysteine

CYSTEINE

Glutathione

Metallothionein

Coenzyme A

Alpha Lipoic Acid

Taurine

Sulfate



3030

SulfationSulfation SupportSupport

�� Magnesium Sulfate (Epsom Salts)Magnesium Sulfate (Epsom Salts)
�� MolybdenumMolybdenum, Biotin, Biotin
�� Vitamin B1Vitamin B1, , AllithiamineAllithiamine (TTFD), (TTFD), 

BenfotiamineBenfotiamine
�� Vitamin CVitamin C
�� NN-- Acetyl Acetyl CysteineCysteine (NAC)(NAC)
�� Reduced Glutathione (GSH) Reduced Glutathione (GSH) 
�� GlucosamineGlucosamine Sulfate, Sulfate, ChondroitanChondroitan SulfateSulfate
�� TaurineTaurine
�� Alpha Alpha LipoicLipoic AcidAcid
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Aftermath of Genetics, Toxins, and Biologic Aftermath of Genetics, Toxins, and Biologic 
Triggers Triggers �� the Metabolic Train Wreckthe Metabolic Train Wreck��
�� Heavy Metal Overload Heavy Metal Overload 

�� Elevated levels of Mercury, Lead, AluminumElevated levels of Mercury, Lead, Aluminum��
�� Mineral DeficienciesMineral Deficiencies
�� Abnormal Abnormal PorphyrinsPorphyrins ((NatafNataf))

�� Oxidative Stress Oxidative Stress (James, Salomon, (James, Salomon, PraticoPratico ))

�� Impaired Impaired MethylationMethylation
�� SulfationSulfation Abnormalities Abnormalities 
�� Impaired DetoxificationImpaired Detoxification
�� Depletion of antioxidants, vitamin cofactorsDepletion of antioxidants, vitamin cofactors
�� Depletion of reduced GlutathioneDepletion of reduced Glutathione

�� Gastrointestinal DysfunctionGastrointestinal Dysfunction
�� Immune System Immune System DysregulationDysregulation

AND LOTS and LOTS of INFLAMMATIONAND LOTS and LOTS of INFLAMMATION
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Gastrointestinal DysfunctionGastrointestinal Dysfunction
�� MaldigestionMaldigestion

�� Decreased activity of digestive enzymes (Horvath,1999. Decreased activity of digestive enzymes (Horvath,1999. BuieBuie, 2004), 2004)
�� High levels of High levels of opioidopioid peptides found in urine of autistics. (peptides found in urine of autistics. (ReicheltReichelt, 1997), 1997)
�� IgGIgG Food SensitivitiesFood Sensitivities

�� MalabsorptionMalabsorption
�� Fat Soluble Vitamin Deficiencies Fat Soluble Vitamin Deficiencies 
�� Essential Fatty Acid DeficienciesEssential Fatty Acid Deficiencies
�� Essential Amino Acid DeficienciesEssential Amino Acid Deficiencies

�� DysbiosisDysbiosis
�� DysbiosisDysbiosis or altered bowel flora (or altered bowel flora (RossenauRossenau, 2004), 2004)
�� ClostridialClostridial overgrowth (overgrowth (SandlerSandler, 2002), 2002)
�� Persistent measles virus (Wakefield, Persistent measles virus (Wakefield, KrigsmanKrigsman))

�� InflammationInflammation
�� Autistic Autistic EnterocolitisEnterocolitis, Lymphoid Hyperplasia (Wakefield,1998), Lymphoid Hyperplasia (Wakefield,1998)
�� Increased intestinal permeability leading to food sensitivities Increased intestinal permeability leading to food sensitivities and autoimmunity and autoimmunity 

((VodjaniVodjani, 2002), 2002)
�� Increased proIncreased pro--inflammatory cytokines inflammatory cytokines �� LP, TNF alpha, IFN gamma LP, TNF alpha, IFN gamma 

((AshwoodAshwood, 2004), 2004)
�� ProinflammatoryProinflammatory response to dietary proteins (response to dietary proteins (JyonuchiJyonuchi, 2004), 2004)
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Immune Immune DysregulationDysregulation
�� Th1 and Th2 skewingTh1 and Th2 skewing

�� Abnormal cellAbnormal cell--mediated immunitymediated immunity
�� Abnormal TAbnormal T--cell subsets, decreased NK cells, abnormal cytokines, cell subsets, decreased NK cells, abnormal cytokines, 

Th2 skewing (Zimmerman, 1998)Th2 skewing (Zimmerman, 1998)
�� Decreased Decreased secretorysecretory IgAIgA
�� ProPro--inflammatory Factors in the Gut (inflammatory Factors in the Gut (AshwoodAshwood, , JyonuchiJyonuchi))

�� ProPro--inflammatory Cytokines in the Braininflammatory Cytokines in the Brain
�� MCPMCP--1, TGF beta1, TGF beta--1 (Vargas, 2005)1 (Vargas, 2005)
�� Abnormal EEG, Seizure activityAbnormal EEG, Seizure activity
�� MicroglialMicroglial ActivationActivation

�� Increased AutoimmunityIncreased Autoimmunity
�� AutoantibodiesAutoantibodies to neural antigens (Connolly, 1999)to neural antigens (Connolly, 1999)
�� MyleinMylein basic protein and Neuronal Axonal Filament Protein basic protein and Neuronal Axonal Filament Protein 

Antibodies (Gupta, 1996 /Singh, 1997)Antibodies (Gupta, 1996 /Singh, 1997)
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Abnormal MetalAbnormal Metal--Metabolism Metabolism 
Observed in Test SubjectsObserved in Test Subjects
Pfeiffer Treatment Center Data, May 2001Pfeiffer Treatment Center Data, May 2001

�� 99% of test subjects had abnormal Cu/Zn ratios 99% of test subjects had abnormal Cu/Zn ratios 
(499/503)(499/503)

�� Extremely disordered levels of Cu and Zn, indicating Extremely disordered levels of Cu and Zn, indicating 
absence of blood homeostasis for these metals in 428 absence of blood homeostasis for these metals in 428 
subjects (85%), subjects (85%), 

�� Moderately disordered Cu/Zn levels despite ongoing Moderately disordered Cu/Zn levels despite ongoing 
zinc therapy in 41 subjects (8%),zinc therapy in 41 subjects (8%),

�� Severe Severe pyrrolepyrrole disorder in an additional 30 subjects disorder in an additional 30 subjects 
(6%), indicating severe zinc depletion,(6%), indicating severe zinc depletion,

�� Only 4 of the 503 autismOnly 4 of the 503 autism--spectrum patients did not spectrum patients did not 
exhibit a serious metalexhibit a serious metal--metabolism disorder.metabolism disorder.
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Signs and Symptoms ofSigns and Symptoms of
Zinc DeficiencyZinc Deficiency
�� HxHx: : 

�� Poor appetite, anorexiaPoor appetite, anorexia
�� Taste sensitivitiesTaste sensitivities
�� Poor wound healingPoor wound healing
�� Frequent infectionsFrequent infections
�� Stunted growthStunted growth
�� Night blindnessNight blindness
�� Light sleeperLight sleeper
�� Irritability, episodic Irritability, episodic 

angeranger
�� Chronic diarrheaChronic diarrhea
�� Fly Fly hxhx of leukemiaof leukemia
�� H2 blockers, antacid, H2 blockers, antacid, 

prednisone, or OCP useprednisone, or OCP use

�� PE:PE:
�� Sparse head hairSparse head hair
�� Groove across nails or Groove across nails or 

white spotswhite spots
�� Nasal polypsNasal polyps
�� Dark skinDark skin
�� Canker soresCanker sores
�� AcneAcne
�� PsoriasisPsoriasis
�� Body odorBody odor

�� Labs:Labs:
�� Plasma zinc (<90ug/dl)Plasma zinc (<90ug/dl)
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Signs and Symptoms ofSigns and Symptoms of
Copper ExcessCopper Excess
�� HxHx: : 

�� HyperactivityHyperactivity
�� JekyllJekyll-- Hyde behaviorHyde behavior
�� Temper, Rage, Temper, Rage, 

TantrumsTantrums
�� Frequent yeast Frequent yeast 

infectionsinfections
�� Poor short term Poor short term 

memorymemory
�� Night blindnessNight blindness
�� Light sleeperLight sleeper
�� Speech delaysSpeech delays
�� Learning disabilitiesLearning disabilities
�� DepressionDepression
�� HxHx of Oral of Oral 

Contraceptive UseContraceptive Use

�� PE:PE:
�� Red HairRed Hair
�� KaiserKaiser--Fleisher Fleisher 

RingsRings

�� Labs:Labs:
�� Serum Copper Serum Copper 

(>100mcg/dl)(>100mcg/dl)
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Treatment of High Cu/Zinc RatiosTreatment of High Cu/Zinc Ratios
Treat Zinc deficiency until Zinc level optimized (100mg/dl)
Goal is 1:1 ratio of Cu/Zn
Support Metallothionein (MT) production
Add Manganese and Molybdenum  
Provide adequate amounts of vitamin B6/Magnesium
Optimize Vitamin C dose
Avoid Sources of Copper

� Tap water (Cu pipes)
� Swimming pools and hot tubs (Cu algaecide)
� Chocolate, Carob, Soy, Shellfish, Liver

Avoid Red/ Yellow dyes (deplete Zn)
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Basic StrategyBasic Strategy
�� History and Physical ExaminationHistory and Physical Examination
�� Laboratory TestingLaboratory Testing
�� Clean UpClean Up

�� Environmental ControlsEnvironmental Controls
�� Dietary InterventionsDietary Interventions
�� Address Gastrointestinal HealthAddress Gastrointestinal Health

�� Foundational NutrientsFoundational Nutrients
�� Treat underlying Immune Issues and Treat underlying Immune Issues and 

InflammationInflammation
�� Support Detoxification PathwaysSupport Detoxification Pathways
�� Heavy Metal DetoxificationHeavy Metal Detoxification
�� Hyperbaric Oxygen TherapyHyperbaric Oxygen Therapy
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Educational and Behavioral TherapiesEducational and Behavioral Therapies

Environmental ControlsEnvironmental Controls

Dietary InterventionsDietary Interventions

Nutrient TherapiesNutrient Therapies

Gastrointestinal HealthGastrointestinal Health

Immune Issues and InflammationImmune Issues and Inflammation

Promotion of Natural Liver Promotion of Natural Liver DetoxDetox

Pharmaceutical Chelation and other Drug therapyPharmaceutical Chelation and other Drug therapy

Hyperbaric Oxygen TherapyHyperbaric Oxygen Therapy

Intensity of Symptoms = Intensity of Treatment
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History History -- Heavy Metals  Heavy Metals  
�� Mercury (Hg)Mercury (Hg)

�� Oral ulcers, tremors, failure to thrive, abdominal distention, Oral ulcers, tremors, failure to thrive, abdominal distention, 
red lips, red finger tips, increased salivation, pale stools, red lips, red finger tips, increased salivation, pale stools, 
watery stools, detached, disconnected, disinterested, poor watery stools, detached, disconnected, disinterested, poor 
eye contacteye contact

�� Lead (Lead (PbPb))
�� Allergies, ADD symptoms, constipation, coordination, Allergies, ADD symptoms, constipation, coordination, 

delinquency, dyslexia, headaches, hyperactivity, delinquency, dyslexia, headaches, hyperactivity, 
hypothyroidism, insomnia, irritability, mood swings, muscle hypothyroidism, insomnia, irritability, mood swings, muscle 
weakness, dyspraxia, low muscle tone, visual and auditory weakness, dyspraxia, low muscle tone, visual and auditory 
processing issues, picaprocessing issues, pica

�� Aluminum (Al)Aluminum (Al)
�� Anemia, poor appetite, odd behaviors, constipation, dry Anemia, poor appetite, odd behaviors, constipation, dry 

mouth, dry skin, fatigue, hyperactivity, poor memory, mouth, dry skin, fatigue, hyperactivity, poor memory, 
numbness, weak upper body musclesnumbness, weak upper body muscles
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Mineral Interactions and SymptomsMineral Interactions and Symptoms
�� Zinc (Zn)Zinc (Zn)

�� Deficiency can cause immune, language, attention/ focus issuesDeficiency can cause immune, language, attention/ focus issues

�� Magnesium (Mg)Magnesium (Mg)
�� Deficiency can cause hyperactivity, anxiety, muscle spasms, enurDeficiency can cause hyperactivity, anxiety, muscle spasms, enuresisesis
�� Reduces Aluminum, Antagonizes CalciumReduces Aluminum, Antagonizes Calcium

�� Calcium (Ca)Calcium (Ca)
�� Excess leads to Excess leads to hyperexcitabilityhyperexcitability
�� Deficiency leads to poor bone mineralization, rigidity in muscleDeficiency leads to poor bone mineralization, rigidity in muscless
�� Reduces Lead and AluminumReduces Lead and Aluminum

�� Molybdenum (Mb)Molybdenum (Mb)
�� Deficiency leads to yeast and Deficiency leads to yeast and sulfationsulfation issuesissues
�� Reduces Tungsten and CopperReduces Tungsten and Copper

�� Copper (Cu)Copper (Cu)
�� Excess can cause erratic behavior, hyperactivity, poor focus, yeExcess can cause erratic behavior, hyperactivity, poor focus, yeast issuesast issues
�� Reduces Zinc and MolybdenumReduces Zinc and Molybdenum
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History History -- GastrointestinalGastrointestinal
�� History of Colic, RefluxHistory of Colic, Reflux
�� Frequent AntibioticsFrequent Antibiotics
�� Dairy Intolerance, Sugar CravingsDairy Intolerance, Sugar Cravings
�� History of frequent History of frequent OtitisOtitis Media or SinusitisMedia or Sinusitis
�� History of Thrush, Severe Diaper RashHistory of Thrush, Severe Diaper Rash
�� Poorly Formed Stools, Odd Color, Consistency, Odor, Poorly Formed Stools, Odd Color, Consistency, Odor, 

Mucus, Mucus, ��Soft ServeSoft Serve��
�� Undigested Food in Stools, Floating StoolsUndigested Food in Stools, Floating Stools
�� Constipation, Chronic Diarrhea, BothConstipation, Chronic Diarrhea, Both
�� Abnormal PosturingAbnormal Posturing
�� Self Injurious Behavior Self Injurious Behavior 
�� Poor Sleeping HabitsPoor Sleeping Habits
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History History -- ImmuneImmune
�� Eczema, Allergic Rhinitis, AsthmaEczema, Allergic Rhinitis, Asthma
�� Seizure DisorderSeizure Disorder
�� Frequent Viral Infections Frequent Viral Infections 

�� Cold sores, Warts, Cold sores, Warts, MolluscumMolluscum ContagiosumContagiosum��
�� Frequent Bacterial InfectionsFrequent Bacterial Infections

�� OtitisOtitis, Sinusitis, , Sinusitis, ��
�� Chronic DiarrheaChronic Diarrhea

�� GastroenteritisGastroenteritis
�� Food SensitivitiesFood Sensitivities
�� Rare FeverRare Fever
�� Family History of AutoimmunityFamily History of Autoimmunity
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PhysicalPhysical
�� Pale skin, spider veins, long eyelashesPale skin, spider veins, long eyelashes
�� Skin rash, sand paper skin, eczemaSkin rash, sand paper skin, eczema
�� Dilated pupilsDilated pupils
�� Lack of eye contact, divergent gazeLack of eye contact, divergent gaze
�� Poor visual tracking Poor visual tracking 
�� Allergic shiners Allergic shiners 
�� Nails Nails �� spots, ridgesspots, ridges
�� Coated tongue or thrushCoated tongue or thrush
�� LymphadenopathyLymphadenopathy
�� Spleen tendernessSpleen tenderness
�� Abdominal bloatingAbdominal bloating
�� HypotoniaHypotonia
�� LigamentousLigamentous laxity (double jointed)laxity (double jointed)
�� Signs of precocious pubertySigns of precocious puberty
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Laboratory Testing OptionsLaboratory Testing Options
�� CBCCBC
�� Comprehensive Metabolic PanelComprehensive Metabolic Panel
�� Serum CopperSerum Copper
�� Plasma ZincPlasma Zinc
�� CeruloplasminCeruloplasmin
�� Hair AnalysisHair Analysis
�� Thyroid profileThyroid profile
�� Blood LeadBlood Lead

�� Intracellular Minerals and MetalsIntracellular Minerals and Metals
�� Urine Essential MineralsUrine Essential Minerals
�� Essential Fatty AcidsEssential Fatty Acids
�� Amino AcidsAmino Acids
�� Plasma Plasma cysteinecysteine, sulfate, , sulfate, rGSHrGSH

�� Urine Organic AcidsUrine Organic Acids
�� Stool MicrobiologyStool Microbiology
�� Stool MycologyStool Mycology
�� Stool Stool ParasitologyParasitology

�� Immune MarkersImmune Markers
� Immunoglobulin Levels
� T lymphocyte Panel
� Natural Killer Cell Activity
� PANDA�s Profile
� Anti MBP Ab, Anti NAFP Ab
� IgG Food Ab Panel
� Vaccine Titers
� Viral Titers

�� Urinary PeptidesUrinary Peptides
�� Hormone StudiesHormone Studies
�� Neurotransmitter LevelsNeurotransmitter Levels
�� Genomics Genomics �� SNPsSNPs

�� Urine/ Fecal Toxic MetalsUrine/ Fecal Toxic Metals
�� Urinary Urinary PorphryinsPorphryins
�� Oxidative Stress MarkersOxidative Stress Markers
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Clean up the ChildClean up the Child��s Environments Environment
�� Use natural, biodegradable and perfume free detergents Use natural, biodegradable and perfume free detergents 

and cleaning agents, do not dry clean clothes.and cleaning agents, do not dry clean clothes.
�� Avoid chlorine: use water filters, limit pool and hot tubs.Avoid chlorine: use water filters, limit pool and hot tubs.
�� Wear 100% cotton clothes, avoid flame retardant Wear 100% cotton clothes, avoid flame retardant 

materials materials (antimony).(antimony).

�� Use fluorideUse fluoride--free toothpaste free toothpaste ((tin,titaniumtin,titanium).).

�� Avoid playing on pressure treated wood Avoid playing on pressure treated wood (arsenic).(arsenic).

�� Eliminate exposure to Mercury and Eliminate exposure to Mercury and thimerosalthimerosal products.products.
�� Use an air purifier, especially in the bedroom.Use an air purifier, especially in the bedroom.
�� Avoid prolonged exposure to batteries Avoid prolonged exposure to batteries (light up shoes).(light up shoes).

�� No plastic furniture No plastic furniture (polyvinyl chloride).(polyvinyl chloride).

�� Use aluminumUse aluminum--free baking powder, deodorant.  Do not free baking powder, deodorant.  Do not 
cook in aluminum foil or drink from aluminum cans.cook in aluminum foil or drink from aluminum cans.

�� Avoid use of herbicides or pesticides, on lawns, garden, Avoid use of herbicides or pesticides, on lawns, garden, 
or home.or home.

�� Use natural shampoos, soaps, and makeUse natural shampoos, soaps, and make--up up (lipstick(lipstick--PbPb, , 
foundationfoundation--Bi).Bi).
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Clean up the ChildClean up the Child��s Diets Diet
�� CaseinCasein--free/Glutenfree/Gluten--freefree/Soy/Soy--free Diet Trial for 3free Diet Trial for 3--6 months.6 months.
�� Avoid sugar and refined starch, high fiber diet, maximize Avoid sugar and refined starch, high fiber diet, maximize 

antioxidants, cruciferous veggies, turmeric, garlicantioxidants, cruciferous veggies, turmeric, garlic��
�� Limit processed and preserved foods; organic is best.Limit processed and preserved foods; organic is best.
�� Avoid Avoid excitotoxinsexcitotoxins (ex. Caffeine, MSG, NutraSweet, red/yellow food dyes, (ex. Caffeine, MSG, NutraSweet, red/yellow food dyes, 

nitrites, sulfites, glutamates, preservatives).nitrites, sulfites, glutamates, preservatives).

�� Limit intake of Limit intake of phenolicsphenolics (apples, grapes, strawberries).(apples, grapes, strawberries).

�� Limit sources of Limit sources of CopperCopper (chocolate, shellfish, tap water, artificial food dyes).(chocolate, shellfish, tap water, artificial food dyes).

�� Drink plenty of filtered water.Drink plenty of filtered water.
�� Never microwave in plastics or Styrofoam, do not store food in Never microwave in plastics or Styrofoam, do not store food in 

plastic or foil, or cook on Teflon coated pans.plastic or foil, or cook on Teflon coated pans.
�� Eliminate seafood.Eliminate seafood.
�� Begin meals with raw fruits and veggies.Begin meals with raw fruits and veggies.
�� Add good fats Add good fats (olive, coconut, flax).(olive, coconut, flax). Avoid hydrogenated and trans Avoid hydrogenated and trans 

fats.fats.
�� Buy hormoneBuy hormone--free, antibioticfree, antibiotic--free, organic meat and eggs.free, organic meat and eggs.
�� Limit Genetically Modified Foods (GMO).Limit Genetically Modified Foods (GMO).
�� Add fermented foods (coconut kefir, cabbage, goat milk yogurt)Add fermented foods (coconut kefir, cabbage, goat milk yogurt)
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Casein/Gluten Free DietCasein/Gluten Free Diet

Persistent Gut IssuesPersistent Gut Issues Hyperactivity/StimmingHyperactivity/Stimming

SpecificSpecific
CarbohydrateCarbohydrate

DietDiet

Body Ecology Body Ecology 
DietDiet

Low Oxalate Low Oxalate 
Diet Diet 

Avoid ExcitotoxinsAvoid Excitotoxins

Low Phenolic/FeingoldLow Phenolic/Feingold
Diet Diet 

Low Copper DietLow Copper Diet

Elimination/RotationElimination/Rotation
DietDiet

Elimination/RotationElimination/Rotation
DietDiet

Dietary OptionsDietary Options
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Clean up the ChildClean up the Child��s Guts Gut
�� Daily bowel movements are a goal.Daily bowel movements are a goal.
�� Add digestive Add digestive enzymesenzymes with meals.with meals.
�� Start high potency Start high potency probioticsprobiotics (acidophilus and (acidophilus and 

bifidusbifidus).).
�� Start treatment for Start treatment for dysbiosisdysbiosis depending on depending on 

symptoms and lab findings. symptoms and lab findings. 
�� If persistent symptoms:If persistent symptoms:

�� Eliminate disaccharides from diet for 3Eliminate disaccharides from diet for 3--6 months 6 months 
�� Specific Carbohydrate DietSpecific Carbohydrate Diet

�� Consider referral to knowledgeable GI specialistConsider referral to knowledgeable GI specialist
�� Consider trial of IV Consider trial of IV SecretinSecretin
�� Add natural antiAdd natural anti--inflammatory agents.inflammatory agents.

�� Keep close eye on gut during any Keep close eye on gut during any detoxdetox
regimen.regimen.
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Foundational NutrientsFoundational Nutrients
�� MineralsMinerals

�� Zinc 2Zinc 2--3mg/kg3mg/kg
�� Magnesium 10Magnesium 10--30mg/kg30mg/kg
�� Selenium 100Selenium 100--200mcg/day200mcg/day
�� MolybenumMolybenum 100100--250mcg/day250mcg/day
�� Calcium 200Calcium 200--1000mg/day1000mg/day

�� AntioxidantsAntioxidants
�� Vitamin C 500Vitamin C 500--1500mg/day1500mg/day
�� Vitamin E 200Vitamin E 200--800iu/day800iu/day
�� Vitamin A 2500Vitamin A 2500--15,000iu/day15,000iu/day

�� EFAEFA
�� Omega 3 EFA 1000mgOmega 3 EFA 1000mg

�� VitaminsVitamins
�� B6 50B6 50--500mg or P5P 12.5500mg or P5P 12.5--100mg100mg
�� B Complex B Complex 
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Treat Underlying Nutritional and Treat Underlying Nutritional and 
Biochemical ImbalancesBiochemical Imbalances

�� AntiAnti--viral, Antiviral, Anti--parasitic, Antiparasitic, Anti--bacterialbacterial
�� Essential Fatty Acids Essential Fatty Acids 

�� Omega 6 Omega 6 
�� Omega 3Omega 3

�� Immune ModulatorsImmune Modulators
�� IVIG, oral IVIG, oral immunoglobulinsimmunoglobulins, transfer factor, , transfer factor, 

colostrumcolostrum, , lauricidinlauricidin, alpha and beta , alpha and beta glycansglycans, , 
sterols, low dose sterols, low dose naltrexonenaltrexone

�� AntiAnti--inflammatory Agentsinflammatory Agents
�� Antihistamines, Antihistamines, SingulairSingulair, , SulfasalazineSulfasalazine
�� CurcuminCurcumin, , BoswelliaBoswellia, Green Tea, Green Tea

�� Hormonal RegulationHormonal Regulation
�� SpironolactoneSpironolactone, , OxytocinOxytocin, , SecretinSecretin, CCK, CCK
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Support Natural Liver DetoxificationSupport Natural Liver Detoxification

�� MethylationMethylation
�� DMG, TMG, SDMG, TMG, S--ameame, methyl B12, B2, methyl B12, B2

�� SulfationSulfation
�� B6, B1, Biotin, MolybdenumB6, B1, Biotin, Molybdenum

�� GlycineGlycine ConjugationConjugation
�� TaurineTaurine ConjugationConjugation
�� Glutathione ConjugationGlutathione Conjugation

�� Selenium, ZincSelenium, Zinc

�� GlucuronidationGlucuronidation
�� Calcium DCalcium D--glucarateglucarate
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Heavy Metal Heavy Metal DetoxDetox OptionsOptions
�� ChelatorsChelators-- bind a free metal ion into a ring structure thereby neutralizingbind a free metal ion into a ring structure thereby neutralizing its reactive its reactive 

statestate
�� DMSA     DMSA     
�� EDTAEDTA
�� DMPSDMPS

�� ClathratingClathrating agentsagents-- trap heavy metals within a colloid meshtrap heavy metals within a colloid mesh

�� ZeolitesZeolites �� trap heavy metals into a honeycomb structuretrap heavy metals into a honeycomb structure

�� Natural Liver Natural Liver DetoxDetox SupportSupport
�� GlutathioneGlutathione (IV, PO, (IV, PO, NebulizedNebulized, , LipoceuticalLipoceutical))

�� Methylcobalamin/methyl B12 ( Methylcobalamin/methyl B12 ( Subcutaneous injection, sublingual, Subcutaneous injection, sublingual, transdermaltransdermal, intranasal), intranasal)

�� Alpha Alpha LipoicLipoic AcidAcid (PO, (PO, TransdermalTransdermal))

�� NN--Acetyl Acetyl CysteineCysteine (PO, (PO, TransdermalTransdermal, IV) , IV) 

�� TTFD/TTFD/AllithiamineAllithiamine ((TransdermalTransdermal, Suppository, Suppository

�� HerbalsHerbals (garlic, cilantro, chlorella, (garlic, cilantro, chlorella, spirulinaspirulina))

�� RNA TherapyRNA Therapy
�� HomeopathicsHomeopathics
�� Far infraFar infra--red Saunared Sauna
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Additional Sources of InformationAdditional Sources of Information

�� ��Autism, A Novel Form of Mercury PoisoningAutism, A Novel Form of Mercury Poisoning��, Bernard, et al., , Bernard, et al., 
2000 (2000 (www.safeminds.orgwww.safeminds.org and autism.org)and autism.org)

�� Children with Starving BrainsChildren with Starving Brains, , JaquelynJaquelyn McCandlessMcCandless MDMD
�� Special Diets for Special KidsSpecial Diets for Special Kids, Lisa Lewis, Lisa Lewis
�� Evidence of HarmEvidence of Harm, David Kirby, David Kirby

�� Other websitesOther websites
�� www.ddr.orgwww.ddr.org -- www.autism.orgwww.autism.org
�� www.909shot.comwww.909shot.com -- www.autismresearchinstitute.orgwww.autismresearchinstitute.org

�� www.safeminds.orgwww.safeminds.org -- www.autismone.orgwww.autismone.org
�� www.cfgfdiet.comwww.cfgfdiet.com -- www.generationrescue.orgwww.generationrescue.org

www.safeminds.org
www.safeminds.org
www.ddr.org
www.ddr.org
www.autism.org
www.autism.org
www.909shot.com
www.909shot.com
www.autismresearchinstitute.org
www.autismresearchinstitute.org
www.safeminds.org
www.safeminds.org
www.autismone.org
www.autismone.org
www.cfgfdiet.com
www.cfgfdiet.com
www.generationrescue.org
www.generationrescue.org
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Thank You and Thank You and 
Good Luck on your JourneyGood Luck on your Journey


