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MD/Mt dysfunction/Metabolic

A Children with ASD havea 7 UYst the f
range of mitochondrial a2 W
dysfunction of differing
severity.

A A significant proportion of
autistic children have
iImpaired methylation and
antioxidant/detoxification
capacity that results in _
chronic oxidative stress. ol

)
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MD/Mt dysfunction/Metabolic

A Most ASD cases are not

associated with Mitochondrial

genetic

abnormalities, or

Chromosomal genetic
abnormalities

A ASD cases are associated with

many e

phenotype polymorphisms in

metabo

pigenetic iIssues and

Ic pathways

Li sten ki dé
kind of and excuse
IS mitowhatever
dysfunction?



MD/Mt dysfunction/Metabolic

AAutism is not so much
about genetics

as
AAutism is about DNA!




MD/Mt Dysfunction/Metabolic

ABECAUSE OAuti s

ENVIRONMENTAL ILLNESS
Causing secondary Mt Dysfunction




American Journal of Biochemistry and Biotechnology 4 (2): 183-197. 2008
ISSN 1553-3468
© 2008 Science Publications

Environmental Factors and Limbic Vulnerability in Childhood Autism

Richard Lathe
Pieta Research, Edinburgh, United Kingdom

Abstract: The rise in prevalence of autism spectrum disorders (ASD) 1s suggestive of a new etiology.
Diagnostic substitution alone is unlikely to account for the increase. while genetic association with
detoxification gene alleles points to an environmental contribution. Subtle structural anomalies in the
ASD brain are widespread but limbic damage seems important for the development of behaviors
diagnostic of ASD. The limbic brain is especially susceptible to environmental challenge: internal
sensmg, physiological feedback and neuroinflammatory processes may underlie this sensitivity to
insult. Primary damage leading to ASD in later life is likely to take place in utero and/or in the
immediate postnatal period. Despite evidence of heavy metal involvement. a causal connection may
not yet be concluded because subjects exposed to metals tend to be exposed to other environmental
agents. Because maternal minerals and lipids are supplied to the unborn child. historic toxic exposure
of the mother may be pivotal. A two-hit combination of genetic susceptibility and environmental
challenge 1s argued to underlie the rise in ASD.



MD/Mt Dysfunction/Metabolic

A Symptoms of Mt Dysfunction include:
ataxia, cardiomyopathy,
fatigue/lethargy, Gl abnormalities,
growth delay, hypotonia, motor delay,
myopathy, regression and seizures



Mitochondrial Dysfunction emerging as most
common medical condition associated with autism.

36% of 100 autism patients have total carnitine levels 1SD below
mean control, pattern suggestive mild mitochondrial dysfunction.
Filipek, P.A., et al., Relative carnitine deficiency in autism. J
Autism Dev Disord, 2004. 34(6): p. 615-23.

65% of autism pts referred for mitochondrial evaluation to specialty
clinic positive for OxPhos disorder on muscle biopsy. Shoffner, J.,
L.C. Hyams, and G.N. Langley, Oxidative Phosphorylation
(OXPHOS) Defects in Children with Autistic Spectrum Disorders,
In AAN. 2008: Chicago.

measuring oxidation rates of pyruvate, malate and succinate and ATP production rates
from oxidation of pyruvate in a Afresho mus

L8
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Abstract

A comprehensive literature search was performed to collate evidence of
mitochondrial dysfunction in autism spectrum disorders (ASDs) with two
primary objectives. First, features of mitochondrial dysfunction in the
general population of children with ASD were identified. Second,
characteristics of mitochondrial dysfunction in children with ASD and
concomitant mitochondrial disease (MD) were compared with published
literature of two general populations: ASD children without MD, and non-
ASD children with MD. The prevalence of MD in the general population of
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Conclusions by Rossingnol & Frye

ASD, as a group, have significantly
abnormal values for direct (that Is,
lactate, pyruvate and ubiquinone) and
Indirect (that is, carnitine) biochemical
markers of mitochondrial dysfunction
compared with controls

Glycolytic Cycle Metabolites

21 Lactic 26 - 48 18 | - 18> | | |
2 o -es W [ <G
23 2-Hydroxybutyric 019 - 2.0 1.6 | | ’—{




Cytochrome C Oxidase Deficiency
Mitochondrial Energy Pathway Dysfunction

Krebs Cycle Metabolites

.'/\\
24 Succinic < 23 H 27 <>
25 Fumaric < 18 0.59 —] 059 | | |
34>
26 Malic < 23 H 34 [ 34>
27 2-Oxoglutaric < 96 12 —@ | | |
28 Aconitic 9.8 - 39 29 | | | 205 |
29 Citric < 597 306 — 306> | |

High malic acid indicates a greater requirement for nutrients such as niacin (25-50mg) and coenzyme Q-10
(300-600mg). If malic acid is simultaneously elevated with citric, fumaric and alpha-ketoglutaric acids, a possible
Cytochrome C Oxidase deficiency would strongly indicate mitochondrial energy pathway dysfunction.



Conclusions by Rossingnol & Frye

A Only a relatively modest percentage
(21%) of children with ASD/MD had a
genetic abnormality that might account
for mitochondrial dysfunction.
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Published in final edited form as:
J Child Neurol. 2006 February : 21(2): 170-172. do1:10.2310/7010.2006.00032.

Developmental Regression and Mitochondrial Dysfunction in a
Child With Autism

Jon S. Poling, MD, PhD,
Department of Neurology and Neurosurgery, Johns Hopkins Hospital, Baltimore, MD

Richard E. Frye, MD, PhD,
Department of Neurology, Boston Children’s Hospital, Boston, MA

Table 1
Skeletal Muscle Oxidative Phosphorylation Enzymology Results

Complex Aszay Patient Results Mean 5D 2% Level
Complex I (n-decyl coenzymeal}) 0 106 45 33
Complex I assay (coenzyme() 1} 47 09 39 93
Complex I+ ITT 35 262 93 105
Complex IT + IIT 283 526 140 278
Complex ITT 327 1377 367 715
Complex IV (freeze thaw) 794 1151 324 389
Complex IV {(somcated) 941 1583 370 923

x
Umts of enzyme activity are expressed as nancmoles of substrate/'min/mg mitochondnial protein.



Folate Metabolism and Autism

Pyrimidines - Folate Metabolism
37 Uracil < 16 H 26 [ ii@

091 H 092 [ sz

1A

38 Thymine

High uracil with normal/elevated thymine is an abnormality that is found in about 10% of children with autism.
Because folic acid is involved as a methyl donor in the conversion of uracil to thymine, this elevation may indicate a
deficiency of folic acid or a defect in folic acid metabolism. Regardless of cause, supplementation with folic acid, folinic
acid or methyl folate may be beneficial.



MD/Mt dysfunction/Metabolic

Krebs Cycle
(Citric Acid Cycle)

Mt dysfunction impairs
aerobic respiration, leading
to a reduction in TCA cycle
function resulting in an
elevation In pyruvate,
which Is metabolized to
lactate and alanine




MD/Mt dysfunction/Metabolic

A Inhibition of aerobic respiration also
| mpal r s f-axitation, leadngtd D
elevations in the concentrations of acyl-
carnitines; depletion in total and free
carnitine can occur as a conseguence
of excessive unprocessed fatty acids



MD/Mt dysfunction/Metabolic

éas the urea cycl e I
the mitochondria, mitochondrial
dysfunction can result in secondary

urea cycle dysfunction and an elevation
INn ammonia
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WO R chemicals Linked to ASD
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Scientific Consensus Statement on Environmental Agents
Associated with Neurodevelopmental Disorders

3"“ . 4‘5; Developed by the Collaborative on Health and the Environment’s
5 y Learning and Developmental Disabilities Initiative
%m! aﬁ November 7, 2007
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Research | Children's Health

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,® and Judith K. Grether!

1Division of Environmental and Occupational Disease Control, California Department of Health Services, Richmond, California, USA:
Ampact Assessment Inc., La Jolla, Calfornia, USA: *aiser Permanente Medical Care Program Division of Research, Oaldand, Califoria, USA
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Potential association between autism

L ] .
"= Autism rates rates, environmental mercury other
— toxins in Texas
Sam Palmer, et al., Health and Place 2006
TEA Regions
un B i Jun:12(2):203-9
0-2
“-.- =4 On average, for each 1000 Ib of
7-12 environmentally released mercury, there
M 1 =41 was a 43% increase in the rate of special

education services and a 61% increase in

w%%a the rate of autism.
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US Government Concedes Vaccines Cause Autism

Press Release Contacts:
For Immediate Release CoMeD President [Rev. Lisa K. Sykes (Richmond, VA) §04-364-8426]
February 26, 2008 CoMeD Sci. Adwvisor [Dr. King (Lake Hiawatha, NI) 973-263-4843]

The U.S. Department of Health and Human Services, the federal agency that oversees the U.S.
Food and Drug Administration (FDA) and the U.S. Centers for Disease Control and Prevention
(CDC), recently conceded the first vaccine-autism case. This case was filed in the no-fault National
Vaccine Injury Compensation Program as part of the Autism Omnibus proceedings in the U.S.
Federal Court of Claims. It was one of the first three cases chosen that alleged Thimerosal in
childhood vaccines significantly contributed to a child developing autism.,

Clifford Shoemaker, of Shoemaker and Associates of Vienna, Virginia, is the attorney of record
in the Hanna Poling v. Secretary of HHS (case: 02-1466V). Experts filing on behalf of the petitioner,
Hanna Poling, included pediatric neurologist, Dr. Andrew Zimmerman of Johns Hopkins University,
and Maryland geneticist and epidemiologist. Dr. Mark Geier of the Genetic Centers of America.

This concession shows the dishonesty of the continual media spin coming from public health
officials and others who maintain there is no evidence that Thimerosal, or any other part of any
vaccine, has ever caused autism or, for that matter, has harmed anyone in any way.




Journal of Toxicology and Environmental Health, Part A

Publication details, including instructions for authors and subscription information:
. : http://www.informaworld.com/smpp/title~content=t713667303
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TOXICOLOGY and
IO EVYER A Positive Association found between Autism Prevalence and Childhood
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Vaccination uptake across the U.S. Population
Gayle DeLong?

* Department of Economics and Finance, Baruch College/City University of New York, New York,
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Ground Zero for the Mercury bomb?

Mitochondria Inner Structure

8 enzymes ensures the synthesis of porphyrins

Mitochondrial Functions
Mitochondria are distinct cellular s
organelles that generate adenosine
triphosphate (ATP), the energy carrier .
in most mammalian cells, from

adenosine diphosphate by oxidizing
glucose and fatty acids

NEW HOPE CLINICS

Environmental and Personalized Medicine



Awvailable online at www.sciencedirect.com

Toxicology
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Pharmacology

www elsevier comylocatefymap

Toxicolegy and Applicd Phamacology 214 (2006) 99— 108

Porphyrinuria in childhood autistic disorder: Implications for
environmental toxicity

Robert Nataf ®, Corinne Skorupka P Lorene Amet ®, Alain Lam ®,
Anthea Springbett ©, Richard Lathe **
* Labaratolre Philippe Auguste, Paris, France
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Porphyrins ard Pyrrole compounds, the most well know is |
heme, as in hemoglobin.
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http://en.wikipedia.org/wiki/Image:Porphyrin3D.png
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