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¡  1 in 50 children is now diagnosed with 
autism !!!!!!!!!!!!!! 

¡  1 in 10 children is diagnosed with ADHD 
¡  1 out of every 10 children is diagnosed  
    with asthma 
¡  1 out of every 4 children suffers from  
    respiratory or other allergies * 
 

APPROXIMATELY 30 MILLION CHILDREN 
 – MORE THAN 1/3 OF ALL OUR KIDS –  
ARE AFFECTED BY ONE OF THE FOUR  

NEW CHILDHOOD EPIDEMICS 

The Epidemic of Autism: 

Vital  &  Health  Statistics            	
h/p://www.cdc.gov/nchs/data/series/sr_10/sr10_234.pdf	
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Autism Spectrum Disorders 

Social Communication  
Disorder 

Asperger’s 
Syndrome PDD Autism ADHD 

AUTISM: A  MEDICAL DISORDER 

These behaviors include: 
1.  Impaired social interaction 
2.  Impaired social communication 

3.  Repetitive behaviors 

4.  Markedly restricted repertoire of activities 
and interests 

      

Autism is classically defined by a cluster of 
behaviors, but autism is a medical disorder 
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TREATMENT CONSIDERATIONS 
� Thinking of Autism as a strictly behavioral disorder 

� Leads to behavioral (and clinical) treatment approaches 

� Expanding one’s view of Autism as a medical 
disorder leads to integrative medicine treatment 
approaches 
� Medications 
� Dietary modifications 
� Nutritional supplementation 
� Detoxification  
     PLUS 
� Behavioral and clinical approaches 

DYSFUNCTION IN ASD 

� Neurologic/Neurotoxic 
� Gastrointestinal 
� Metabolic 
� Immunologic  
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CONCEPT OF BRAIN EFFECTS SECONDARY TO 
PATHOLOGY ELSEWHERE IN BODY 

Gut-Brain Axis 

Gut 

Brain 
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Immune 

Brain Gut 



5/15/13	  

6	  

DISORDERED PROCESSES IN 
AUTISM 
� Neurologic 

� Neurological Autoimmunity 
� Brain Inflammation 
� Dysregulated Neurotransmitters 
� Imbalanced Excitatory/Inhibitory 

Transmission 
  

http://www.neuroscience.ubc.ca/husseini_projects1.htm 
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ARBACLOFEN 
� The 12-week randomized controlled trial of 

STX209 (arbaclofen), an experimental agent that 
acts upstream from mGluR5 receptor signaling and 
is thought to augment inhibitory 
neurotransmission, showed potential for "clinically 
meaningful improvements in social function," 
according to investigators led by Jeremy Veenstra-
VanderWeele, MD, associate professor of 
psychiatry, pediatrics and pharmacology, Vanderbilt 
University Medical Center, Nashville, Tennessee. 

ARBACLOFEN 

� "There is a long-standing hypothesis that there is 
an imbalance between excitatory and inhibitory 
neurotransmission in autism," Dr. Veenstra-
VanderWeele said in a press conference. 
 

� "And if arbaclofen acts as an agonist in the GABA 
[γ-aminobutyric acid] system like we think it does, 
it may rectify that imbalance in some patients." 



5/15/13	  

8	  

DISORDERED PROCESSES IN AUTISM 

� GI 
� Maldigestion/Malabsorption 
� Intestinal Dysbiosis 
� Intestinal Hyperpermeability 
� Food Allergies/Sensitivities 
� Gut Inflammation 
� Nutritional Deficiencies/Imbalances 

DISORDERED PROCESSES IN AUTISM 
� Immune 

� Immune Deficiency 
� Recurrent Infections 
� Immune Dysregulation 
� Allergies  
� Autoimmunity 
� Chronic Inflammation 

� Upregulated microglia 
� Increased pro-inflammatory signals 
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DISORDERED PROCESSES IN AUTISM 

� Metabolic/Biochemical 
� Oxidative Stress 
� Mitochondrial Dysfunction 
� Glutathione Depletion 

Newer evidence, however, reveals that ASDs are associated 
with: oxidative stress; decreased methylation capacity; limited 
production of glutathione; mitochondrial dysfunction; 
intestinal dysbiosis; increased toxic metal burden; immune 
dysregulation, characterized by a unique inflammatory bowel 
disease and immune activation of neuroglial cells; and ongoing 
brain hypoperfusion.  Many of these problems are common 
features in children with ADHD.  
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… using various biomarkers for measuring oxidative 
stress, methylation capacity and transsulfuration, immune 
function, gastrointestinal problems and toxic metal 
burden.  These biomarkers provide useful guides for 
selection, efficacy, and sufficiency of biomedical 
interventions.   

SUBGROUPS OF ASD/“AUTISMS” 
� Subgroups 

� GI/Gut-Brain 
� Immune Dysfunction 

� Immune Deficiency 

� Immune Dysregulation 
�  Autoimmunity 

�  Allergy/Sensitivities 

�  Chronic Inflammation 

� Infections 
� Viral/Bacterial (Strep, Anaerobic)/Fungal/Parasitic 
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SUBGROUPS OF ASD/“AUTISMS” 

� Subgroups (cont.) 
� Metabolic 

� Enzyme Dysfunction 
� Mitochondrial Dysfunction 

� Nutritional imbalances 
� Hormonal imbalances 
� Toxins 

� Heavy Metals/Chemicals 

SUSPECTED COMMONALITIES OF 
ASD / “AUTISMS”  

� Toxins 
� Heavy Metals/Chemicals 

� Oxidative Stress 
� Inflammation 
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Environment 

Environmental 
Pollutants 

Genetics Nutrition 

The relationship of the 
toxicology of 

environmental pollutants to 
disease and how health 

effects of exposure can be 
modulated by both intrinsic 

and extrinsic factors, 
namely genetics and 

nutrition, respectively. 

Atherosclerosis, Diabetes, Hypertension, 
Cancer, Obesity 

Adapted from: 
Hennig et. al  
Env. Health Perspectives 
2007; 115(4): 493-495 
 

Environment 

Environmental 
Pollutants 

Genetics Nutrition 

Atherosclerosis, Diabetes, Hypertension, 
Cancer, Obesity 

Adapted from: 
Hennig et. al  
Env. Health Perspectives 
2007; 115(4): 493-495 
 

Neurodegenerative Diseases, 
Autism,  ADHD 

The relationship of the 
toxicology of 

environmental pollutants to 
disease and how health 

effects of exposure can be 
modulated by both intrinsic 

and extrinsic factors, 
namely genetics and 

nutrition, respectively. 
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SOURCES OF TOXINS 

Environmental Toxicity Environmental Toxicity 
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OXIDATIVE STRESS IN AUTISM 
� Increased levels of prooxidants 

� Organic toxins 
� Pesticides 
� PCBs 

� Heavy metals 
� Mercury 
� Lead 

� Inflammatory cytokines 

Sadjel-Sulkowski et al 
Am J Biochem and Biotech. 4(2):73-84, 2008 
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The modulation of the redox microenvironment is an important regulator of immune cell activation and proliferation. To
investigate immune cell redox status in autism we quantified the intracellular glutathione redox couple (GSH/GSSG) in resting
peripheral blood mononuclear cells (PBMCs), activated monocytes and CD4 T cells and the extracellular cysteine/cystine redox
couple in the plasma from 43 children with autism and 41 age-matched control children. Resting PBMCs and activated monocytes
from children with autism exhibited significantly higher oxidized glutathione (GSSG) and percent oxidized glutathione equivalents
and decreased glutathione redox status (GSH/GSSG). In activated CD4 T cells from children with autism, the percent oxidized
glutathione equivalents were similarly increased, and GSH and GSH/GSSG were decreased. In the plasma, both glutathione
and cysteine redox ratios were decreased in autistic compared to control children. Consistent with decreased intracellular and
extracellular redox status, generation of free radicals was significantly elevated in lymphocytes from the autistic children. These
data indicate primary immune cells from autistic children have a more oxidized intracellular and extracellular microenvironment
and a deficit in glutathione-mediated redox/antioxidant capacity compared to control children. These results suggest that the loss
of glutathione redox homeostasis and chronic oxidative stress may contribute to immune dysregulation in autism.

1. Introduction

Autism is a behaviorally defined neurodevelopmental disor-
der that usually presents in early childhood and is charac-
terized by significant impairments in social interaction and
communication and by abnormal repetitive hyper-focused
behaviors. The prevalence of autism spectrum disorders has
increased more than 10-fold in the last two decades, now
affecting one in 110 US children, yet the etiology of these
disorders remains elusive [1]. Glutathione depletion and oxi-
dative stress have been implicated in the pathology of numer-
ous neurobehavioral disorders including schizophrenia [2],
bipolar disorder [3], and Alzheimer’s disease [4]. Accumu-
lating evidence suggests that redox imbalance and oxidative
stress may also contribute to autism pathophysiology. Mul-
tiple biomarkers of oxidative stress have been identified in
blood samples from children with autism [5–12]. Our group
has reported a decrease in concentrations of glutathione

(GSH) and several of its metabolic precursors, an increase
in oxidized glutathione disulfide (GSSG), and a decrease in
glutathione redox ratio (GSH/GSSG) in case-control evalua-
tions of plasma and lymphoblastoid cell lines derived from
children with autism [13–16]. Recently, several interactive
polymorphisms in enzymes regulating glutathione synthesis
were found to be more prevalent in children with autism
suggesting that the glutathione deficit and predisposition to
oxidative stress may be genetically based in some children
[17].

Oxidative stress occurs when cellular antioxidant defense
mechanisms fail to counterbalance endogenous ROS produc-
tion and/or exogenous prooxidant environmental exposures.
Glutathione (γ-L-glutamyl-L-cysteinylglycine) is a tripeptide
that functions as the major intracellular antioxidant and
redox buffer against macromolecular oxidative damage. The
glutathione thiol/disulfide redox couple (GSH/GSSG) is the
predominant mechanism for maintaining the intracellular

These data indicate primary immune cells from 
autistic children have a more oxidized intracellular 
and extracellular microenvironment and a deficit in 
glutathione-mediated redox/antioxidant capacity 
compared to control children. These results suggest 
that the loss of glutathione redox homeostasis and 
chronic oxidative stress may contribute to immune 
dysregulation in autism. 

doi:10.1155/2012/986519 
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Together, these results indicate that decreased GSH/GSSG redox/
antioxidant capacity and increased oxidative stress in the autism 
brain may have functional consequence in terms of a chronic 
inflammatory response, increased mitochondrial superoxide 
production, and oxidative protein and DNA damage.  

GLUTATHIONE 
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NEUROINFLAMMATION AND 
OXIDATIVE STRESS IN AUTISM           

 

Neuroglial activation and 
neuroinflammation in the brain of 

patients with autism 
Vargas et al, 2005, Annals of Neurology 

 

Carboxy-ethyl pyrrole staining in autism 
brains - dendrites: evidence of lipid 

peroxidation (from oxidative stress) that 
could impact synaptic transmission – Perry, 

Salomon 2005 abstract 

A B 

D C 

Toxicity 

Inflammation Oxidative stress 

GSH 

Underlying Features of Chronic Illness 

Adapted from Baker, SM – The Metaphor of Oceanic Disease, Integrative Medicine, February-
March, 2008 
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The New York Times 
August 2012 

The presence of these antibodies in the plasma of some mothers of 
children with autism, as well as the differential findings between 
mothers of children with early onset and regressive autism may 
suggest an association between the transfer of IgG autoantibodies 
during early neurodevelopment and the risk of developing autism in 
some children. 
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Multiple brain-specific autoantibodies are present at 
significantly higher frequency in children with AU. 
While the potential role of these autoantibodies in 
AU is currently unknown, their presence suggests a 
loss of self-tolerance to one or more neural antigens 
during early childhood. 

Pediatric 
 
Autoimmune 
 
Neuropsychiatric 
 
Disorders 
 
Associated with 
 
Streptococcal infections 
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PATHOGENESIS FOR PANDAS 

Susceptible 
Host 

Abnormal Immune 
Response 

CNS & Clinical 
Manifestations 

GABHS 

Antibiotic Prophylaxis 

Immunomodulatory 
Treatment 

Adapted from SE Swedo, MD 
Molecular Psychiatry 2002; 7: S24-S25 

CLASSIC ILLUSTRATIVE CASE 

� 12 year-old child suddenly awakens one morning “a 
different child” 

� Fears of being contaminated with germs 
�  Doesn’t want to be touched 

�  Excessive hand washing 

� Abrupt onset of twitches and tics, motoric 
hyperactivity, anxiety, separation anxiety and 
handwriting deterioration 
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EVIDENCE SUPPORTING PANDAS 
DIAGNOSIS  
� Elevated Antistreptolysin O (ASO) titer 
� Elevated Anti-DNase B titer 
� Elevated antineuronal antibodies  
� Increased basal ganglia volume measured using 

volumetric MRI 
� Elevated levels of cells expressing the D8/17 marker  
� Positive family history of OCD and tic disorders 
� Evidence of response to immunomodulatory therapies 

IV IG IN CHILDREN WITH AUTISM 
� IV IG is used in the treatment of immunological 

diseases that affect the entire neuroaxis, including 
the brain, spinal cord, peripheral nerves, muscles 
and neuromuscular junction 

� Minimal risks 
� Certain subset of autistic children might benefit 

� Immune deficiency 
�  Low immunoglobulin levels 

� Increased autoantibodies 
�  Anti-MBP 

�  Anti-thyroid 

�  Anti-DNase B and anti-streptolysin O Boris et al 
Nutr and Environ Med 2006; 15(4):1-8 
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Furthermore, the presence of autoantibodies against neuronal 
antigens in mothers of autistic children and in children with autism 
and the induction of stereotypical changes in mice and rhesus 
monkeys by autistic maternal immunoglobulin G (IgG) [5–8] 
argues in favor of the role of the immune system in the 
pathogenesis of a subset of patients with autism.  Therefore, it is 
not surprising that some studies have reported the beneficial 
effect of intravenous immunoglobulin (IVIG).  Here we have 
reviewed immunological abnormalities in autism spectrum 
disorders (ASD) and their response to biological therapies, with a 
special emphasis on IVIG. 

THF 

 5,10-CH2-THF 

 5-CH3-THF 

    

 Cystathionine 

DMG 

Methionine 

 SAM 

   

 
 

Adenosine   
 CBS 

Methylated Product 
(DNA, RNA, Protein, 
neurotransmittors) 

  

 SAH 

 Homocysteine 

MS 
MSR 

 

Glutathione  
Peroxide 

SAHH 

B6 

B6 

B6 

Reactive Oxygen 
Species: 
Peroxides 

Methyl acceptor 

Cell membrane 

TRANSMETHYLATION 

TRANSSULFURATION 

Courtesy of Jill James, PhD, University of Arkansas  

METHYLATION 

B12 

GST M1 

Methyl transferase 

 Cysteine 

Trimethylglycine    MTHFR 

NULL 
  GSH                        GSSG                  

FOLATE CYCLE 
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FIND A PHYSICIAN YOU CAN 
TRUST AND WHO MAKES YOU 
FEEL COMFORTABLE 
 
� STRONG KNOWLEDGE BASE 
� OPEN 
� WILLING TO LOOK AND TO LISTEN 
� ABILITY TO SORT THROUGH,  ANALYZE 

AND SYNTHESIZE COMPLEX DATA  
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THE MEDICAL DETECTIVE 

� MULTISYSTEM/
MULTISYMPTOM 
DISORDERS 

� “IF YOU DON’T 
LOOK, YOU WON’T 
SEE” 

� “IF YOU DON’T 
LISTEN, YOU WON’T 
HEAR” 
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INTEGRATIVE/FUNCTIONAL MEDICINE 
APPROACH TO CHRONIC 
INFLAMMATION AND OXIDATIVE 
STRESS 
� Deal with potential underlying contributing factors 

� Infections, Toxins (heavy metals/chemicals), Allergens 
� GI issues 

� Dysbiosis 
�  Intestinal hyperpermeability 
� Food allergies/sensitivities  

� Environmental allergies/sensitivities 
� Nutritional deficiencies/imbalances 
� Hormonal imbalances 
� Immunological imbalances  

IMPORTANT LAB PRINCIPLES 

� Labs should be ordered and interpreted by a 
doctor/ trained practitioner and then reviewed 
with him/her 

� What is currently in vogue may not hold up 
upon further research scrutiny 
� i.e., urinary porphyrins 
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THERAPEUTIC IMPLICATIONS 

DIETARY MODIFICATIONS 
ANTIOXIDANTS 
ANTI-INFLAMMATORY 
DETOXIFICATION 
IMMUNOMODULATION 

RECOVERY CONSIDERATIONS 
IN ASD 

 

� To be considered “recovered,” the child 
must now be learning and applying a core set 
of skills at a level and with a quality that 
reaches the trajectory of typical development 
in most or all areas 

�  Furthermore, the recovered individual no 
longer meets criteria for any ASD 

Helt, Kelley et al (2008) Neuropsychol Rev. 18(4): 339-66 
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POST-RECOVERY RESIDUALS 

� Residual co-morbidities after recovery 
� Tics 
� Depression 
� Anxiety 
� Phobias 
� OCD  

Helt, Kelley et al (2008) Neuropsychol Rev. 18(4): 339-66 
Sutera et al (2007) J Autism Dev Disord 37(1): 98-107 

POST-RECOVERY RESIDUALS 

� Residual vulnerabilities 
� Higher-order communication 
� Subtle pragmatic deficits 
� Social awkwardness 
� Attention 

Helt, Kelley et al (2008) Neuropsychol Rev. 18(4): 339-66 
Sutera et al (2007) J Autism Dev Disord 37(1): 98-107 
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OXYTOCIN 

The intranasal (IN-) administration of substances is attracting attention 
from scientists as well as pharmaceutical companies. The effects are 
surprisingly fast and specific. …over the last decade most studies 
focused on their behavioral 'prosocial' effects: from social relations and 
'trust' to treatment of 'autism’.  …We conclude that IN-OT 
administration may be a promising approach to influence human 
communication…  
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CONCLUSIONS:  The review of the evidence for the SMH suggests a potential 
role for oxytocin in social motivation deficits in ASD. Because of its importance for 
later communicative and social development, the focus here is on implications of 
oxytocin and social motivation in the development of and interventions in joint 
attention. 

Six of the eight participants showed improved scores on the 
communication and social interaction domains of the ADOS-G. … 
Caregivers of five of the eight participants reported certain positive 
effects of the OT therapy, especially on the quality of reciprocal 
communication. 
 
Although our results on the efficacy of long-term nasal OT therapy 
still remain controversial, to the best of our knowledge, this is the 
first report documenting the safety of long-term nasal OT therapy 
for children with ASD 
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RECOVERY PERSPECTIVES 

    ADHD 

NEUROFEEDBACK 
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