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Biomedical Treatment for Autism
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Got No Got Better: No. of
Worse A Effect Better Worse Cases B

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

Liz Mumper MD, Medical Director Defeat Autism Now!

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



What are Heavy Metals?
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SynergisticToxicity of Heavy Metals
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Shubert et al. Combined Effects in Toxicology—A Rapid Systematic Testing Procedure: Cadmium, 
Mercury and Lead. J of Toxicol & Environ Health4:763,1978
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ALUMINUM (Al) -- powerful Brain toxin, like Mercury,   
has no physiologic use in body 
Al hydroxide, Al Phosphate, Potassium Al Phosphate (alum)

– Accumulates in brain, bone, liver, kidneys, muscles
– Competes with Calcium, Magnesium, Iron
– Poisons important cellular enzymes (e.g., Krebs Cycle)– Poisons important cellular enzymes (e.g., Krebs Cycle)
– Inhibits brain cell neurotubule (structural) function
– Triggers “excitotoxicity” (overstimulation) in brain cells resulting 

in “apoptosis” cell death
– Overstimulates, damages immune system in brain
– Symptoms: muscle pain, weakness, difficulty thinking, memory 

loss, visual deficits, Multiple Sclerosis in adults                              
from Dr. Russell Blaylock, “The Blaylock Wellness Report”, February 2007



Aluminum in Vaccines
Fiejka M, Aleksandrowicz J., Zakladu Badania Surowic, 

Warszawie. Rocz Panstw Zakl Hig. 1993;44(1):73-80

5� -+67-+��,��7���(-8�7��67�8�

679,�:���,�;8�

679� <9�
�6�7,=

� '""�"
�	
�
�����

�

�
4 ��(-8�7�=�
� ������
���
������
������
�	
���
���

��� 	"�


��	"����	���	"����	�

� '���!��/'�������
�	�����

� $�	"����
�	��
�������
������
��
���	�
��
�
����

� ��!��
� $�	"����
�	�!��
��������
� �
�
������
��
�	�
�
�	"���
64!�
���	�
58
��
?/<-I
� �	��
���J����
�
���
	�
�	�
�
�0��
��
���	��
��
�
� �
��
�
������
� �
�
�
��
�	�
���0�
� �
�
��"��
��
"����	�����
	�
 
�������
����������������
� ��"����
��	"����	�
	�
�!@

��� 	"���



(����!�����
�	������//
��������
'��������
.�	�����



@������
	�
��
��
���
��//
���	��	�"��
�
�
�
!�

� ��
��
���
��
�	��	�

�������
	�
 ���	��	�"��

� ��
����
��
��������
�����
	�
A�� �
�����
� (�����"���/��
����� ���
���
������
���
��������
D�
"�


'������

�"
�
"�����
 ��"
�	
������"���/�	��
����!


���	��"
���
 �������	���

� �
0�
��
��
�
��
 ��
��
 A�� �
�����
� ���
�
�	�
��	"����	�
	�
'�����
�	/'
��	�
�����
��� 
0��	

��"�





K��!
�1,
��������
���
 	����
L
���
�
�	������,
'��
 ��"
&����� ,M6+8*HNH/
H>-:<==O


� A�� �
�����
"��������	� 
��	��
��"
����
� ������
�
"��������	�
� (�������

�"
!����
��7�"
������
L
	�!
�
"��������	 �





��
��
���
�
@������
��
A�� B�
�����

Mercury 
Arsenic
Antimon
y

Al



Heavy metals—Potentiatingfactors

• Presence of other heavy metals
– Cadmium (from smoking), lead, and other heavy 

metals enhances the toxicity of mercury                   metals enhances the toxicity of mercury                   
Dr Boyd Haley (Testimony before US Congress, 2001)  See Shubert et al.

• Excessof essential minerals
– Zinc—excess supplementation associated with 

increased toxicity of mercury     Dr. Boyd Haley, 2001



Heavy metals— Potentiatingfactors

• Deficienciesof essential trace minerals
– Zinc, selenium, calcium, iron

• Zn or Fe deficiency results in 4-fold increase of • Zn or Fe deficiency results in 4-fold increase of 
intestinal cadmium absorption from food
Sowa B, Steibert E Arch Toxicol, 56:256-262,1985

• Iron deficiency increases absorption of cadmium, 
lead and aluminum
Goyer RA,Toxic & essential metal interactions, Ann Rev Nutr, 17:37-50,1997



It’s More Than Mercury !
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Mercury Issues

Let’s Review!Let’s Review!
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• Most toxicof heavy metals
• Very prevalent in our environment
• Treatment of mercury also removes other • Treatment of mercury also removes other 

toxic heavy metals
• Treatment of mercury effectively helps 

reactivate other metabolic, enzymatic, and 
detoxification functions throughout the body

• Treatment, therefore, helps body remove 
other toxic substances(e.g. pesticides)



Health Place. 2006 Jun;12(2):203-9. 

Findings: 
For every 100 pounds of mercury that is emitted fro m 
Texas smokestacks, there is a 6% increase in Autism   
rates in that state.
The regions of Texas with the highest mercury relea se  
had the highest incidence of Autism.



With DMSA chelation, ASD children excrete > 3 x         
more Mercury suggesting an increased body burden. 



Mercury and Amalgam

World Health Organization Assessment in 1991:

Dental amalgam is the number one Dental amalgam is the number one 
source of mercury in humans.



•Purpose: to obtain data on Hg concentrations in saliva & feces before & after removal of dental 
amalgam fillings. Hg concentrations in urine, blood, and plasma were also determined.Ten subjects had all 
amalgam fillings removed at one session.
•Before removal, median Hg fecal concentration > 10 X that of samples from amalgam-free reference 
group 10 subjects (2.7 vs 0.23 mumol Hg/kg dry weight, p < 0.001).
•A large increase in fecal Hg concentration 2 days after amalgam removal (median 280 mumol Hg/kg 
dry weight) was followed by a significant decrease. 
•Sixty days after removal the median Hg concentration was still slightly higher than in fecal samples 
from the reference group. 
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from the reference group. 
•In plasma, initial median Hg concentration was 4 nmol/liter. 2 days after removal; Hg concentration 
increased to 5 nmol/liter, but declined to 1.3 nmol/liter by Day 60. 
•In saliva, there was an exponential decline in the Hg concentration during the first 2 weeks after 
amalgam removal (t 1/2 = 1.8 days).
•Hg levels in all media decrease considerably after amalgam removal. Uptake of amalgam mercury in 
the GI tract after removal of amalgam fillings is low.

•Conclusion: amalgam fillings are a significant
source of Hg in saliva & feces.
Courtesy of Dr. Boyd Haley, Ph.D, Emeritus Professor, Chairman, Department. of 
Chemistry, University of Kentucky, USA
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In structural equation model analyses, the neuropsychological tests were 
separated into five groups; methylmercury exposure was significantly 
associated with deficits in motor, attention, and verbal tests. These findings 
are supported by independent assessment of neurophysio logical outcomes. 
The effects on brain function associated with prenatal methylm ercury
exposure therefore appear to be multi-focal and permanent.

Presented by: Anna Choi, DSc, Harvard School o f Pub lic H ealth
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Thimerosal Is Composed of Thiosalicylic Acid 
And Ethyl Mercury, A Known Neurotoxicant

Water insoluble
Water soluble

1. The Merck Index, 12th ed., p. 1590, #9451 (1996).
2. Martindale The Extra Pharmacopoeia, 30th ed., 804 (1993).
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“RAPID BLOOD TO BRAIN MOVEMENT OF     
[203Hg]-THIMEROSAL”

Gasset et al. Tetratogenicities of Opthalmic Drugs. Arch. Opthalomol 93, 52-55, 1975

• Pregnant rabbits were injected subcutaneous with [203Hg]-thimerosal.

• From hour 1 post injection to hour 6 the cpm of 203Hg in the blood 
decreased from 100,000 to less than 25,000 cpm, (over 75%.)

• From hour 2 post injection to hour 6 there was increased cpm of • From hour 2 post injection to hour 6 there was increased cpm of 
203Hg in the fetal brain (2 fold), liver (4 fold) and kidney (3 fold). 

Courtesy of Dr. Boyd Haley, Dept. of Biochemistry, Univ. of Kentucky 
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Inorganic Mercury persists indefinitely in brains of infant monkeys



Changes in the number of astrocytes and microglia i n the 
thalamus of the monkey Macaca fascicularis followin g 

long-term subclinical methylmercury exposure.
Neurotoxicology. 1996 Spring;17(1):127-38.

Charleston JS, Body RL, Bolender RP, Mottet NK, Vah ter ME, Burbacher TM.

Department of Pathology, School of Medicine, University of Washington, Seattle 98195-7470, 
USA.

Autometallographic determination of the distributio n of IHg by cell type indicates that 
both the astrocytes and microglia contain substanti ally elevated IHg deposits relative to 
all other cell types. The data suggest that the inorganic mercury present in the brains, may be 

a proximate toxic form of mercury responsible for the changes within the astrocyte and 
microglial populations.
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microglial populations.
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Autism & Mercury Poisoning
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• Gastro-intestinal Problems
• Immune System Abnormalities
• Biochemical Abnormalities
• Central Nervous System Lesions



“Autism: A Unique Type of Mercury Poisoning”“Autism: A Unique Type of Mercury Poisoning”
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Heavy Metals—Alleviating Factors

Zinc—
• Promotes renal cadmium elimination

Sowa B, Steibert E Arch Toxicol, 56:256-262,1985

• Improves placental blood supply in subjects with • Improves placental blood supply in subjects with 
increased cadmium load   Gerhard et al, 1998

• Reduced fetotoxic effects of cadmium-containing 
drinking water in pregnant rat studies   Sorell TL and Gaziano 
JH, Toxicol Appl Pharmacol, 102:537-545,1990



Heavy Metals—Alleviating Factors

Selenium—
• Protects from mercury and methylmercury toxicity

Goyer RA,Toxic & essential metal interactions, Ann Rev Nutr, 17:37-50,1997

• Essential factor in the elimination of mercury• Essential factor in the elimination of mercury
Schrauzer GN Erfahrungsheilkd, 10:561-564,1990

• Completely inhibits cytotoxic effects of mercury in 
in-vitro and in-vivo studies

Wu XQ et al, The antagonistic effect of selenium on the toxicity of mercury.                                     
Trace Elements7:40-44, 1990
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Magnesium—
• Blocks intestinal absorption of lead

Fine BP et al. Influence of magnesium on the intestinal absorption of lead. Environ Res12:224;1976.

• Increases urinary excretion of lead
Krall AR et al. Effects of magnesium infusions on the metabolism of calcium and lead, in M Cantin, Krall AR et al. Effects of magnesium infusions on the metabolism of calcium and lead, in M Cantin, 
MS Seelig, Eds. Magnesium in Health and Disease. Spectrum Publications, 941-48;1980

• Deficiency may predispose to Pb intoxication
Werbach, MR Nutritional Influences on Illness. Third Line Press, Tarzana, CA;549;1996

• Increases activity of glucuronyl transferase--
• Involved in hepatic glucuronidation 

Brown RC, Bidlack WR. Regulation of glucuronyl transferase by intracellular magnesium, in 
Proceed Int Sympos Magnesium and its Relationship to Cardiovascular, Renal and Metabolic 
Disorders. Los Angeles, CA, 1985:24 
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Vitamin C    Has antioxidant protection and 
“chelating” ability

• Leadretention directly reduced                Flanagan P et al. 
The relationship between iron and lead absorption in humans. Amer J of Clin Nutr36(5):823-829,1982

• Leadcontent in breast milk decreased     Altman P et al, Lead 
detoxication effect of a combined calcium phosphate and ascorbic acid therapy in pregnant women 
with increased lead burden. (German) Wiener Medizinische Wochenschrift131(12):311-314,1981

• Spermatocytes protected from lead-induced toxic 
effects   Hsu P et al, Effects of vitamin E and/or C on reactive oxygen species-related lead 
toxicity in the rat sperm. Toxicology128(3):169-179,1998
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Gage J. Mechanisms for the biodegradation of organic mercury compounds: the actions   of Gage J. Mechanisms for the biodegradation of organic mercury compounds: the actions   of 
ascorbate and of soluble proteins. Toxicol and Applied Pharmacol32(2):225-238;1975
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Hudecova A, Ginter E. The influence of ascorbic acid on lipid peroxidation in guinea pigs 
intoxicated  with cadmium. Food and Chem Toxicol30(12):1011-1013;1992
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Chattopadhyay S et al.   Protection of sodium arsenite-induced ovarian toxicity by coadministration 
of L-ascorbate  in mature Wistar strain rat. Arch Environ Contam and Toxicol41(1):83-89;2001
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Indirect Markers for Metal Toxicity

– Haptoglobin—may be increased
– Beta-2 Microglobulin—elevated with Mercury– Beta-2 Microglobulin—elevated with Mercury
– Immunoglobulins—Ig M may be increased
– Urinary Porphyrins—Possible biomarker for 

environmental toxicity
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Example:  Heavy Metals in Blood
• Heavy Metals in blood do not persist in 

the blood serum or plasma.
– Bind to proteins, therefore not found in 

serum unless ongoing or recent isolated serum unless ongoing or recent isolated 
exposure

– Carried to organs (liver, fatty tissue, bones)

• Metals bound in red blood cells cleared 
as blood cells die, are removed and 
replaced every three to four months
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What is Chelation?

• Comes from the Greek word for CLAW
• The binding of a substance by a chemical  

with at least two chemical bonds to the with at least two chemical bonds to the 
substance in a claw-like fashion

• Often used for removing                  
unwanted minerals, metals DMPS

SH SH

DMPS

SH SH



Why Chelation of Heavy Metals ?
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Mercury/Heavy Metal DetoxificationMercury/Heavy Metal Detoxification
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Mercury/Heavy Metal DetoxificationMercury/Heavy Metal Detoxification
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• Two DMPS used to inactivate one atom of 
Mercury for clearance by Liver or Kidney

DMPS SPMD

Hg

DMPS SPMD
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Mercury/Heavy Metal DetoxificationMercury/Heavy Metal Detoxification
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Mercury/Heavy Metal DetoxificationMercury/Heavy Metal Detoxification
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� �,< “Oxidative Stress Relief”, Benzene bis-amido bis-thiol
– Base compound binds Hg2+ tighter and more selectively than anything 

known to date
From Boyd Haley, PhD, Mercury Biochemistry and its Relationship to Neurological Disease, 
USAAA International Conference, August 11, 2006, Park City, UT



Review: Oxidative Stress & Autism
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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
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The Methylation and Transsulfuration 
Pathways provide the 

Reduced Glutathione (GSH) needed to Reduced Glutathione (GSH) needed to 
repair 

Oxidative Damage.



THF

5,10-CH2-THF

5-CH3-THF

DMG

Methionine

SAM

Methylated Product
(DNA, RNA, Protein, 
neurotransmittors )

 

SAH

MS
MSR

SAHH

B6
Methyl acceptor

TRANSMETHYLATION

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

B12
Methyl transferase

Trimethylglycine
MTHFR

FOLATE CYCLE

5-CH3-THF

Cystathionine

Adenosine 
CBS

neurotransmittors )

Homocysteine

Glutathione 
Peroxide

SAHH

B6

B6

Reactive Oxygen 
Species: 
Peroxides

Cell membrane

TRANSSULFURATION

Courtesy of Jill James, PhD, University of Arkansas

GST M1

Cysteine

NULL
GSH GSSG



Glutathione Deficiency
• Tri-peptide critical for Detoxification
� ����
���
������	
�
• Co-factor in Krebs Cycle
• Needed for intestinal function Martensson, Proc Natl Acad Sci 87:3-’90

• Modulates Th1/Th2 immune response Peterson, PNAS 95• Modulates Th1/Th2 immune response 
• Anti-inflammatory (used in leucotriene synthesis)
• Hepatic biotransformation of toxins 
� 2�
��
�������	>�����	���7	���	��5
���	���=
• GSH production dependent on:

– Functional methylation and trans-sulfuration pathways
– Enzymes inhibited by mercury
– Adequate amounts of Cysteine (depleted in Autism)

• Deficient in children with autism Bradstreet study ICDRC p<.00001
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• Two DMPS used to inactivate one atom of 
Mercury for clearance by Liver or Kidney

DMPS SPMD

Hg

DMPS SPMD
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• Two Glutathione GSH needed to inactivate 
one atom of Mercury:

GSHGSH

Hg

GSHGSH



CONCEPT:  WE NEED TO DIRECTLY 
TREAT OXIDATIVE STRESS BY:

1. REDUCING THE PRODUCTION OF FREE 
RADICALS OR SCAVENGING THEM TO SALVAGE 
GSH. (ANTIOXIDANTS IN DIET, REMOVE 
TOXINS)

2. INCREASE PRODUCTION OF GLUTATHIONE BY 2. INCREASE PRODUCTION OF GLUTATHIONE BY 
PROVIDING PRO-GLUTATHIONE NUTRIENTS 
(e.g CYSTEINE) AND REMOVING ANY 
TOXICANTS (e.g. HEAVY METALS) THAT 
PREVENT GSH SYNTHESIS. 

3. PREVENT AND REVERSE THE DAMAGE 
CAUSED BY OXIDATIVE STRESS FACTORS.



O O

NH NH

N
O O

NH NH

OSR—New Lipophilic Agent: Relief for 
Oxidative Stress—Potent Antioxidant

NH NH

SH SH

NH NH

SH SH

Benzene bis-amido bis-thiol Pyridine bis-amido bis-thiol
A New Antioxidant called, 

“OSR”, Oxidative Stress Relief

Potent scavengers of hydroxyl radicals in lipophilic areas.

Free radical scavenging sites



Chelation Concept

SH
HS           

SH
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• Correct or compensate for abnormal biochemistry  

in children with autistic behaviors
• Help remove harmful substances or organisms 

found by biomedical testing
• Relatively very safe compared with most • Relatively very safe compared with most 

pharmacological treatments
• Generally easy to know if effective
• Can be utilized with other therapies – nutritional, 

behavioral, pharmacological
• Work synergistically with other therapies
• Complex! Optimal benefits if supervised by 

experienced clinician
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Biomedical Approach to Autism
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Hyperbaric Oxygen (HBOT)

• What is HBOT?
– A procedure to increase Oxygen in the 

body by means of a pressurized chamber.body by means of a pressurized chamber.

• How does it work?
• What are benefits / risks of HBOT?
• Why is it useful in children with Autism?
• Are there risks of HBOT?



Hyperbaric Oxygen--HBOT
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Rossignol, DA, et. al. Hyperbaric treatment for children with autism: a 
multicenter, randomized, double-blind, controlled trial.                             
BMC Pediatr. 2009 Mar 13;9(1):21
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Defeat Autism Now!
IS DEDICATED TO

THE EXPLORATION, EVALUATION, 
AND DISSEMINATION OF

SCIENTIFICALLY DOCUMENTED BIOMEDICAL 
INTERVENTIONSINTERVENTIONS

FOR INDIVIDUALS
WITHIN THE AUTISM SPECTRUM, 

THROUGH THE COLLABORATIVE EFFORTS

OF CLINICIANS, RESEARCHERS, AND PARENTS.
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Lord, make me an instrument of Thy peace…

– Where there is Hatred, let me so Love;
– Where there is Injury, Pardon;
– Where there is Doubt, Faith;
– Where there is Despair, Hope;– Where there is Despair, Hope;
– Where there is Darkness, Light;
– Where there is Sadness, Joy.

O Divine Master, grant that I may not so much seek to be 
consoled as to console; to be understood as to understand; to 
be loved as to love;

For it is in giving that we receive; it is in pardoning that we are 
pardoned; and it is in dying that we are born to eternal Life.
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