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Our Preferred “Biomarkers” / Lab Tests: 
We must define individual needs

Our Preferred “Biomarkers” / Lab Tests: 
We must define individual needs

• OXIDATIVE STESS: Urine: 8-OHG and when available 
Isoprostane, Blood; Transferrin, Ceruloplasmin, Ammonia 
and Lactate and if available Reduced Glutathione or GSSG.

• METHYLATION AND TRANSSULFATION: Plasma; Fasting 
Cysteine and Methionine. 

• IMMUNOLOGICAL: Urinary; Neopterin and Biopterin, Blood; 
Anti-endothelial Antibodies at WUSTL, ASO and Anti-DNase
B, IgG subclasses, IgM, IgA and IgE, Complete Blood Count. 
Special; if Neopterin elevated and/or GI symptoms are 
present, check intestinal permeability to lactulose and 
mannitol. Urine tested after standard dose at timed interval. 

• HEAVY METALS: Blood; Packed Erythrocyte Minerals and 
Toxic Metals, Lymphocyte Metallthionein pre/post induction  
Urinary; Fractionated Porphyrins and if elevated get a post 
chelation challenge 6 hour urine toxic metal assay. 

• Metabolic profile: Blood; Electrolytes, Liver and Renal 
Chemistries.

• Helpful: Urinary Organic Acid Test and Urinary Oxalates.
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Current and Emerging InterventionsCurrent and Emerging Interventions
• Behavioral, Sensory, Occupational, Speech, AIT and 

Physical Therapies
• Diet Modifications – Multifactorial Reasons and Effects to 

do this. ORGANIC if possible. 
• Nutritional support: Inadequate Nutrient Intake & Pica 

Issues
• Dysbiosis (Gut Pathogen) treatment: Probiotics and 

Cultured Foods, Vancomycin, and Antifungals
• Antioxidants: Oral and IV (Vit C & rGSH) 
• Immune Modifying: IVIG, IBD Rx, Allergy Type Meds, 

NSAIDS, Steroids, & Novel Anti-Inflammatories
• Secretin and Oxytocin
• Metal Detox: various methodologies 
• Mild Hyperbaric Oxygen Therapy = HBOT
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RANK: Modified CGI – Combined Parent/Clinician
Courtesy Dr Rimland, Autism Research Institute, San Diego, CA

Got No Got Better: No. of
WorseA Effect Better Worse CasesB

1 Chelation 2% 22% 76% 38::1 324
2 Gluten- Casein-Free Diet 3% 32% 65% 22::1 1446
3 MethylB12 4% 33% 63% 16::1 192
4 Food Allergy Treatment 3% 37% 61% 21::1 560
5 Melatonin 8% 30% 61% 8::1 573
6 Digestive Enzymes 3% 42% 56% 19::1 737
7 Fatty Acids 2% 42% 55% 28::1 626
8 Diflucan 5% 41% 55% 11::1 330
9 Candida Diet 3% 44% 54% 18::1 756
10 Risperidal 18% 28% 54% 3::1 616
11 Feingold Diet 2% 45% 53% 27::1 758
12 P5P (Vit. B6) 13% 37% 51% 4::1 213
13 Cod Liver Oil 3% 47% 50% 17::1 818
14 Nystatin 5% 46% 49% 10::1 986
15 Secretin IV 7% 44% 48% 7::1 333
16 Zinc 2% 51% 47% 24::1 1244
17 VitB6 w/Mg 4% 49% 47% 12::1 5780
18 Clonidine 21% 31% 47% 2::1 1280
19 IVIG 7% 51% 42% 6::1 45
20 DMG/TMG 7% 51% 42% 6::1 5153
21 Secretin TD 10% 49% 41% 4::1 132
22 Paxil 29% 30% 41% 1.4::1 283
23 Prozac 31% 32% 36% 1.2::1 1123

HBOT?

Spironolactone?

Actos?

Valtrex?

Nasal Oxytocin
& Secretin?

Nasal Methyl B12



4 Major Areas of Biology Are 
Impacted by Autism 

Your plan for must both define the 
disorders in each and as you treat you 
must verify the treatment is adequately 

causing correction of the problem. 



Oxidative 
Stress

Methylation and 
Transsulfation

Immunological

Heavy Metals



Oxidative Stress must be controlled
Putting out the Fire in Autism



Prostaglandins Leukot Essent Fatty Acids. 2005 Nov;73(5):379-84. 

Increased excretion of a lipid 
peroxidation biomarker in autism.
Ming X, Stein TP, Brimacombe M, Johnson WG, Lambert GH, Wagner GC.
Department of Neurosciences, UMDNJ-New Jersey Medical School, 
Newark, 07103, USA. 
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Mitochondrial Insufficiency





Significantly increased NH3 and Alanine with mild increase 
in Lactate =  Mild Mitochondrial Dysfunction



Interventions for Oxidative Stress

• Plant Based Antioxidants: Acai (South 
American Berry), tops the list of berries. 
Barley grass may be good too. 

• All chelators are antioxidants and may be 
getting some of their positive effects from 
this chemistry. 

• Vitamins C (IV or Oral) and E 
• Reduced Glutathione



Antioxidant ORAC/ 1 gram of whole food
Freeze dried ACAI is > 420



Methylation and 
Transsulfation 

change and protect 
molecules: 

Key in RedOx as 
well as control of 
neurotransmitters 

and defense of 
metals
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5-CH3-THF

Cystathionine

DMG

Methionine

SAM

Adenosine 
CBS

Methylated Product
(DNA, RNA, Protein, 
neurotransmittors)
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Cell membrane
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Courtesy of Jill James, PhD, University of Arkansas

The Methylation and Transsulfuration Pathways Provide the 
Reduced Glutathione (GSH) to Repair Oxidative Damage.

B12

GST M1

Methyl transfease

Cysteine

TrimethylglycineMTHFR

NULL
GSH GSSG

FOLATE CYCLE



Metabolic endophenotype and related 
genotypes are associated with 
oxidative stress in children with autism.

James SJ, Melnyk S, Jernigan S, Cleves MA, Halsted CH, Wong DH, 
Cutler P, Bock K, Boris M, Bradstreet JJ, Baker SM, Gaylor DW 
(Goldblatt A)

Am J Med Genet B Neuropsychiatr Genet. 2006 Aug 17
Plasma levels of metabolites in methionine transmethylation and transsulfuration

pathways were measured in 80 autistic and 73 control children. In addition, 
common polymorphic variants known to modulate these metabolic pathways 
were evaluated in 360 autistic children and 205 controls. The metabolic results 
indicated that plasma methionine and the ratio of S-adenosylmethionine (SAM) 
to S-adenosylhomocysteine (SAH), an indicator of methylation capacity, were 
significantly decreased in the autistic children relative to age-matched controls. 
In addition, plasma levels of cysteine, glutathione, and the ratio of reduced to 
oxidized glutathione, an indication of antioxidant capacity and redox
homeostasis, were significantly decreased. Differences in allele frequency 
and/or significant gene-gene interactions were found for relevant genes 
encoding the reduced folate carrier (RFC 80G > A), transcobalamin II (TCN2 
776G > C), catechol-O-methyltransferase (COMT 472G > A), 
methylenetetrahydrofolate reductase (MTHFR 677C > T and 1298A > C), and 
glutathione-S-transferase (GST M1). We propose that an increased 
vulnerability to oxidative stress (endogenous or environmental) may 
contribute to the development and clinical manifestations of autism.



Interventions for Methylation and 
Cysteine-Glutathione 

• Cysteine: Tricky many children react to 
NAC, SAMe, Methionine

• Topical Reduced Glutathione (GSH)
• IV GSH and Vitamin C
• B6 critical to pathway
• Folic Acid, TMG or DMG, MeB12
• Remove Oxidative stress – shut downs 

pathway



S-adenosylmethionine (SAMe) as 
treatment for depression:
a systematic review.
Clin Invest Med. 2005 Jun;28(3):132-9. 
Williams AL et al
RESULTS: Eleven articles met initial inclusion 

criteria; five intervention trials, two RCTs, two 
reviews, one controlled clinical trial, and one 
meta-analysis. Using the one common outcome 
measure among all the intervention studies and 
RCTs, the Hamilton Rating Scale for 
Depression, direct comparison of effect sizes 
was made. A favourable and significant between 
group effect was seen.



S-adenosylmethionine (SAM-e) for the 
treatment of depression in people living 
with HIV/AIDS.

BMC Psychiatry. 2004 Nov 11;4:38.
Shippy RA et al
RESULTS: Data show a significant acute reduction 

in depressive symptomatology, as measured by 
both the HAM-D and the BDI instruments. 

CONCLUSIONS: SAM-e has a rapid effect evident 
as soon as week 1 (p < .001), with progressive 
decreases in depression symptom rating scores 
throughout the 8 week study.



The 
Immunological 

System protects 
from outsiders 
but shouldn’t 

see the body as 
the enemy



Used with Permission 



Gut (and peripheral immune 
system) – Brain interactions 



Lumen = Outside







Intestinal immune changes lead to 
increased intestinal permeability
Abnormal lactulose
absorption can be measured 
in the urine after a standard 
oral dose in many children 
with autism. 
Acta Paediatr. 1996 
Sep;85(9):1076-9.



Ann Neurol. 2005 Jan;57(1):67-81 



Ann Neurol. 2005 Jan;57(1):67-81 

Microvasculitis
Target for HBOT?



Washington University, St. Louis, MO USA

NEUROMUSCULAR DISEASE CENTER 
Phone: 314-362-6981

Fax: 314-362-3752

Serum autoantibodies to brain in Landau-Kleffner variant, 
autism, and other neurologic disorders.
Journal of Pediatrics 1999 May;134(5):607-13. Connolly, et al



Neuroscience Letters 241 (1998) 17–20
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Interventions for Immune 
Issues





What’s 
Broken 
Can Be 
Fixed

What’s 
Broken 
Can Be 
Fixed









Cultured Food 
Lactobacillus Most Important

www.bodyecologydiet.com GOOD INFO



Cultured Vegetables





J Autism Dev Disord. 1996 Aug;26(4):439-52.

50% responded markedly – verbal communication with Prof. Gupta 
related an 80% recovery rate if 18 monthly treatments completed 
(unpublished). Not all studies as favorable --- subgroups??





Aberrant Behavior Checklist
Baseline and Follow-Up Scores
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ACTOS Pioglitazone
Effects In Autism 
Patients

Courtesy Boris and Goldblatt



Important Note: No Safety 
Studies in Children with Actos

(Pioglitazone)







Language Gains in the 1st CaseLanguage Gains in the 1st Case

• Pre- and post-administrations of the 
Peabody Picture Vocabulary Test III by the 
same psychologist (DG) were scored 
independently by another psychologist 
employed by (DG). These demonstrated a 
receptive language gain of 21 months in 
this same four week period, indicating an 
increase in vocabulary greater than one 
standard deviation at either age level. 
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Spironolactone: Safety and TolerabilitySpironolactone: Safety and Tolerability
• Spironolactone is also commonly prescribed as 

an adjunct in the treatment of precocious 
puberty.  

• In a six year study using spironolactone in 10 
boys (ages 2.3 to 5.6 years) with precocious 
puberty, no serious side-effects were noted 
despite relatively high doses of spironolactone 
(average 5.7 mg/kg/day). 

• No Change in electrolytes were noted.
• 50% of aggressive boys had significant 

reduction in negative symptoms. 
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J Clin Endocrinol Metab. 1999 Jan;84(1):175-8. J Clin Endocrinol Metab. 1999 Jan;84(1):175-8. 



Spironolactone: Lack of ToxicitySpironolactone: Lack of Toxicity
• It is considered safe for children when used in typical 

doses (1-3 mg/kg/day) [Ann Pharmacother. 2005 
May;39(5):823-8. Epub 2005 Apr 5.], although the official 
FDA literature state that a safe range has not been 
established for children.  

• Despite this fact, the oral LD50 of spironolactone is 
greater than 1,000 mg/kg in mice, rats, and rabbits 
[Pfizer, Inc. ]. 

• Further, a study in rats, dogs, and monkeys receiving 
spironolactone daily for up to two years, at doses 
frequently in excess of 100 times the recommended 
human dose, demonstrated no evidence to suggest that 
spironolactone is tumorigenic or carcinogenic [J Environ 
Pathol Toxicol. 1978 May-Jun;1(5):641-60. ] 
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Clin Exp Immunol 2003;134:151–158







Annals of Allergy May 1994





Immune InterventionImmune Intervention
• Diet: elimination, rotate, decrease artificial, & 

organic
• CULTURED FOODS PROBIOTICS
• Immune Balance: Complex> IVIG, Medications 

(IBD Drugs), Singulair, Oral Cromolyn
(Gastcrom), Low Dose Naltrexone, Steroids, 
Actos, Celebrex, Minocin and Spironolactone

• PANDAS: IVIG, ATB, Tonsillectomy???
• Combinations: May be very beneficial but are 

complex.
• Goal is a BALANCED Immune system, not 

overly suppressed. 
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Heavy metals like 
mercury and lead 
must be removed 

while protecting the 
required nutrient 
minerals: Zinc, 
Selenium, etc





• “Confirmed” cases: no epidemiology is required 
because laboratory testing is considered 
adequate when present. 

• Confirmatory evidence for adults is listed as a 
blood mercury level > 10 mcg/L 



Modeling Vaccine Exposure @ 2 Months –
Presented to the IOM 2004, Bradstreet

• So, in a single 
compartment partition, a 
5 kg child receiving 
50mcg of Hg in 2 month 
vaccines = 10mcg/L if 
equally distributed in the 
body. 

• Actual first phase partition 
is at least 1.3 X higher 
since Hg does not 
partition to bone very 
much.

• Infants are 5-10 X more 
sensitive to Hg (IOM 
transcript, 2001)



Subclinical effects of prenatal 
methylmercury exposure on cardiac 
autonomic function in Japanese 
children.
Int Arch Occup Environ Health. 2006 May;79(5):379-86. 
Epub 2005 Dec 20.
Murata K, Sakamoto M, Nakai K, Dakeishi M, Iwata T, 
Liu XJ, Satoh H
Department of Environmental Health Sciences, Akita University School of 
Medicine, 010-8543, Akita, Japan, winestem@med.akita-u.ac.jp.

Conclusions: Despite the potential limitations 
involved in the retrospective study, these 
findings suggest that prenatal methylmercury
exposure (median of estimated maternal hair 
mercury at parturition, 2.24 mug/g) may be 
associated with reduced parasympathetic 
activity and/or sympathovagal shift.



Reduced cardiac 
parasympathetic activity in 
children with autism.
Brain Dev. 2005 Oct;27(7):509-16
Ming X, et al
Department of Neuroscience, New Jersey Medical School, 
UMDNJ, Newark, 90 Bergen Street, DOC 8100, NJ 07103, 
USA. mingxu@umdnj.edu

Many of the clinical symptoms of autism suggest 
autonomic dysfunction. results suggest that there 
is low baseline cardiac parasympathetic activity
with evidence of elevated sympathetic tone in 
children with autism whether or not they have 
symptoms or signs of autonomic abnormalities.



Environ Health Perspect. 2005 Oct; 113(10): 1376–1380.

After adjusting for participant characteristics using linear regression, 
higher fish intake was associated with higher infant cognition. 
However, an increase of 1 ppm in mercury was associated with a 
decrement in VRM score of 7.5 (95% CI, –13.7 to –1.2) points. VRM 
scores were highest among infants of women who consumed > 2 
weekly fish servings but had mercury levels ≤1.2 ppm. Higher fish 
consumption in pregnancy was associated with better infant 
cognition, but higher mercury levels were associated with lower 
cognition. Women should continue to eat fish during pregnancy but 
choose varieties with lower mercury contamination. 
(MY TAKE JUST TAKE EFA SUPPLEMENTS!)



Autism Spectrum Disorders in Relation to 
Distribution of Hazardous Air Pollutants in the  
San Francisco Bay Area 
Gayle C. Windham, Lixia Zhang, Robert Gunier, Lisa A. Croen, Judith K. Grether 

Division of Environmental and Occupational Disease Control, California Department of 
Health Services, Richmond, CA; Impact Assessment Inc, La Jolla, CA; and Kaiser 
Permanente Medical Care Program Division of Research, Oakland, CA 

EHP Vol 6, 2006: Online 21 June 2006

Methods: Subjects included 284 children with ASD and 657 controls, born in 1994 in the
San Francisco Bay Area. We assigned exposure level by census tract of birth residence for 
19 chemicals we identified as potential neurotoxicants, developmental toxicants, and/or 
endocrine disruptors from the 1996 HAPs database. 
Results: Adjusting for these three groups simultaneously led to decreased risks for the 
solvents and increased risk for metals (AORs for metals: fourth quartile 1.7, 95% CI 1.0-3.0; 
third quartile 1.95, 95% CI 1.2-3.1). The individual compounds that contributed most to 
these associations included mercury (highest odds ratio), cadmium, nickel, 
trichloroethylene, and vinyl chloride.
Conclusions: Our results suggest a potential association between autism and 
estimated metal concentrations, and possibly solvents, in ambient air around the birth 
residence, requiring confirmation and more refined exposure assessment in future studies.





James S Woods Ph.D.
Research Professor of Environmental and 

Occupational Health Sciences, 
Toxicology Program

Prof Woods is one of 
the leading innovators 
in the assessment of 
mercury toxic effects 
through the use of 

porphyrin
measurements and 

genotyping. 



A cascade analysis of the interaction of mercury 
and coproporphyrinogen oxidase (CPOX) 
polymorphism on the heme biosynthetic 
pathway and porphyrin production.

Toxicol Lett. 2006 Feb 20;161(2):159-66. Epub 2005 Oct 7.
Heyer NJ, Bittner AC Jr, Echeverria D,Woods JS.
Battelle Centers for Public Health Research and Evaluation, 1100 

Dexter Avenue N, Suite 400, Seattle, WA 98109, USA.

After controlling for precursor porphyrin concentrations, we 
demonstrated that 5-CP and 4-CP are independently 
associated with Hg concentration, while atypical keto-
isocoproporphyrin is associated only with the CPOX4. These 
findings lend further support to the proposed utility of 
urinary porphyrin changes as a biomarker of exposure 
and potential toxicity in subjects with mercury exposure. 
Additionally, these findings demonstrate the successful 
application of a computational model for characterizing 
complex metabolic responses and interactions associated 
with both toxicant exposure and genetic variation in human 
subjects.



THE ATYPICAL KETO-ISOCOCPROPHYRIN = PRECO IN NATAF STUDY



Porphyrinuria in Childhood Autistic Disorder: 
Implications for Environmental Toxicity

Robert Nataf a, Corinne Skorupkab, Lorene Ametb, Alain Lama, Anthea
Springbettc, Richard Lathed 

Laboratoire Philippe Auguste, Paris, France
Toxicol Appl Pharmacol. 2006 Jun 15; [Epub ahead of print]

The atypical molecule precoproporphyrin, a 
specific indicator of heavy metal toxicity, was also 
elevated in autistic disorder, N=106 (p<0.001) but 
not significantly in Asperger’s N=11. A subgroup 
with autistic disorder was treated with oral 
dimercaptosuccinic acid (DMSA) N= 11, with a 
view to heavy metal removal. There was a 
significant (p=0.002) drop in urinary porphyrin
excretion following DMSA. These data implicate 
environmental heavy metal toxicity in childhood 
autistic disorder.



Interventions for Heavy Metals



Chelation is the #1 
biomedical intervention for 

autism at this time
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chelated when in a wet 

environment. 
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Parents and Clinicians have 
Reported a 76% Favorable 

Response Rate to Chelation of 
Heavy Metals – ARI Survey

http://www.autismwebsite.com/ari/treatment/form34q.htm
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Can the available medical literature 
support these observations? 

&
Why the Mercury Story – Debate – War  

Won’t Be Going Away Anytime Soon 
Despite the Majority of the Thimerosal –

Autism Epidemiology Not Showing a Link
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Heavy Metal 
Detoxification 

Requires Expert Medical Supervision, 
Informed Consent, a Logical Toxicological 
Exposure History, Appropriate Lab Data, 

Good Renal Function, Compatible Physical 
Findings, and Proper Micronutrient Support
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Common Chelators in Use: All are off-label 
uses unless specific toxic criteria met

Common Chelators in Use: All are off-label 
uses unless specific toxic criteria met

• DMSA: (Succimer) FDA approved for children with lead 
intoxication. Only 20% absorbed orally. No IV form. 
Suppositories well tolerated

• DMPS: (Dimaval) Not licensed in the US, but available 
legally via compounding pharmacies. More reactive than 
DMSA. IV form available. 50% absorbed orally. 
Suppositories well tolerated and effective. Considered 
better Hg chelator. 

• CaNa2 EDTA: (Calcium Disodium Edetate) Licensed for 
Lead. Poorly absorbed orally. IV or Suppository. 

• D-Penicillamine: 5-15 mg/kg per day – issues with 
safety. Check CBC and LFTs frequently – rashes –
allergy. INTERESTING: also used in autoimmune 
disease. 
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Potential Side-Effects of Heavy 
Metal Chelators: Generally Well 

Tolerated Clinical Studies 
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• Depletion of micronutrients
• Adverse GI issues: colicky pain, 

gastritis, worsening of dysbiosis
• Allergy
• Rashes
• Behavioral Changes
• Anaphylaxis
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Chelation of Lead with D-Penicillamine 
Penicillamine has been used to chelate toxic metals including copper (in 
Wilson's disease) as well as lead, mercury, and arsenic. It has been approved 
by the FDA for treatment of Wilson's disease, cystinosis, and rheumatoid 
arthritis but not for lead poisoning, primarily to avoid its misuse in the 
workplace. Nevertheless, a substantial body of experimental and clinical 
data exists regarding the pharmacology and utility of penicillamine in both 
adult and childhood lead poisoning. 

*THE ONLY CHELATOR THAT READILY CROSSES 
THE BLOOD BRAIN BARRIER
Dose 5-15 mg/kg/day oral medication. 
Precaution PENICILLIN ALLERGY



The toxicity pattern of D-penicillamine therapy. A 
guide to its use in rheumatoid arthritis. 
Arthritis Rheum. 1980 Feb;23(2):158-64.  
Kean WF, et al 
   
    One hundred and one patients with rheumatoid arthritis were followed prospectively to 
assess the efficacy and toxicity of therapy with D-penicillamine. After a mean total 
followup of 11.5 months (38 patients have completed 2 years of followup) there was a 
70% overall improvement rate with 2 complete remissions. Sixty-one patients 
developed 84 separate toxic reactions, 36 of which required drug withdrawal. Skin 
rashes (27/84), proteinuria (15/84), low platelets (14/84), and taste abnormalities 
(10/84) were the most common side effects of therapy at a mean D-penicillamine dose of 
463 mg/day. The majority of toxic reactions (85%) occurred in the first 6 months, but 
proteinuria and thrombocytopenia were more common in the 6 to 12 month treatment 
period. Previous gold toxicity was a risk factor for developing D-penicillamine 
toxicity (10/13). Our observations suggest that D-penicillamine related toxicity is a major 
problem even at 500 mg/day, but the drug can be used with an increased safety margin 
after 9 months of continuous therapy. 



D-PenicillamineD-Penicillamine

• Sulfur Amino Acid Side-Chain of Penicillin 
• Similar to Cysteine
• Minor risk of allergy if PEN Allergy
• 5-15 mg per kg per day max dose. 
• Must be aware of copper losses during 

chelation and monitor
• Supplement copper at 2 x RDA on D-Pen 

days
• Supplement Zinc
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IV Chelation Details: CaNa2EDTAIV Chelation Details: CaNa2EDTA

• CaDisodium EDTA: our does is lower than 
many but our side-effects are also 
minimal. We limit it to 10mg/kg per dose 
but can dose up to 3 x weekly in serious 
cases. Some Docs use up to 50mg/kg.

• Preload with 2000 to 4000 mg of Vit C and 
usually 600 -1200 mg of reduced GSH.

• Be ready for rare but serious anaphylatoid
reactions.
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DMPS and “Bella”DMPS and “Bella”

• The literature finds little serious side-effects 
at dose under 3mg/kg per day.

• We limit out dose to 2mg/kg per dose.
• Usual follows IV Vit C and GSH. 
• Special: we have observed both excellent 

chelation and often remarkable clinical 
response to what we call the “Bella” protocol 
= Vit C w/GSH > CaEDTA > DMPS
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DMSADMSA
• Typically given via oral administration. 
• Check G6PD levels 1st > risk of Hemolytic 

Anemia
• Poor PO absorption ~ 20%
• Significant GI side-effects and dysbiosis issues
• Suppository administration may obviate the GI 

issues to a large extent. 
• Dose up to 30mg/kg per suppository Q 3 days or 

10mg/kg PO TID for up to 15 days then need a 
break. 
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Suppository DMPS & CaEDTASuppository DMPS & CaEDTA

• Relatively well absorbed for DMPS ~ 50% 
PO and we see good effects Supp

• CaEDTA ~ 2% oral absorption (not 
effective) better – seemingly when given 
via supp

• Same rules apply to replacement of 
nutritional minerals: Mg, Zn, Cu, Se, are 
the most significantly affected by 
chelation.
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Over 10X!!!

8X

6X





Special Interventions



Nasal Oxytocin and SecretinNasal Oxytocin and Secretin

Intriguing Neuropeptides with low 
risk of side-effects if used in 

moderation

Intriguing Neuropeptides with low 
risk of side-effects if used in 

moderation



“It is more reasonable to suspect that long-range effects on 
stress adaptation response patterns will require continuous or 
serial administration of peptide combinations (oxytocin and 
secretin) over many days, in a way that more closely replicates 
maternal nurture mechanisms that naturally stimulate the 
synthesis and release of stress regulatory peptides”. 





“The initial vial of pitocin
(10 u/ml) combined 
aseptically with a l.0 l bag 
of normal saline was first 
given at a rate of 10 ml/h. 
The infusion was initiated 
at a low rate to minimize 
potential side effects, and 
the rate gradually titrated 
up. Specifically, the 
infusion rate was titrated 
every 15 min by 25 ml in 
the first hour, 50 ml in the 
second hour, 100 ml in the 
third hour, and held 
constant at the maximum 
rate of 700 ml/h during the 
fourth hour.”







Med Hypotheses. 2006;67(2):216-28. Epub 2006 Mar 22.



HBOT Study #1HBOT Study #1

• 6 Centers
• Randomized prospective double-blind 

controlled study
• Blinded therapists, physicians, and 

parents evaluated children with several 
checklists
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HBOT 1.3 ATA, 24% Oxygen: 4 year old child



Physician CGI Scale
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HBOT Study #2

CARD and ICDRC
Numerous Outcome Measures, 
True Blinded Controlled Study



HBOT 
Case Presentation

• 3-year-old male
• Completed 80 cycles (dives) in 14 weeks
• Mother reported significant gains language, 

social skills, and daily living skills.  
• Examiner also noted a significant increase in 

verbalizations (from single words to multi-
clause sentences)

• Ritualistic behaviors remained but were better at 
conclusion of the study.  



Vineland 2
Higher is better

VABS II HBOT pre/post
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Visual Motor Integration 
Higher is better
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Peabody Picture Vocab T-3
Higher is better
PPVT-3 HBOT pre vs. post
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BRIEF – Executive Function
Lower means better

BRIEF-P HBOT pre vs. post
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Aberrant Behavior Checklist
Lower is better

Aberrant Behavior Checklist
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ATEC
Lower is better
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Repetitive Behaviors
Lower is better

Repetitive Behavior Scale
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SummarySummary
• By use of biomarkers and selected interventions 

children can be defined and monitored during 
interventions. 

• Chelation is a likely significant intervention
• Immune interventions help many children
• Dysbiosis – gut pathogens are critical to remove. 
• Oxidative Stress is dangerous and must be 

corrected by antioxidant supplements
• HBOT appears affective in at least some 

children
• Novel Treatments: Secretin/Oxytocin and others 

may help some children. 
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