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AUTISM:

• Complex neurodevelopmental 
disorder usually appearing at 1-3 
yrs of age.

• Deficits in social interaction and 
communication

• Repetitive stereotyped behavior 
and abnormal preoccupations

• Complex etiology involving a 
combination of environmental risk 
factors and genetic predisposition 



Examples of Candidate Environmental 
Factors Linked to Autism

• Heavy Metal Exposure – lead, mercury, arsenic, aluminum

• Drugs– acetaminophen, antibiotics

• Chemicals – bisphenol A, PBDEs, phthalates

• Pesticides – chlorpyrifos, dicofol, endosulfan

• Dietary factors – high fructose corn syrup, food additives

• Vaccination – immune adjuvants, antigenic stimulation

• Pollution – air, water, soil, “electrosmog”

The combined  effect of these and others is the “Environmental Load”



Criteria for Environmental Factors 
Linked to Autism

• Exposure should correlate with increased autism rates
- Higher exposure in last 25 yrs

• Exposure should affect entire U.S. population
- Rates are higher in all 50 states

• Candidate factors should affect brain development pathways
- New scientific understanding: EPIGENETICS  

• Candidate factors should affect males 4-fold more than females
- Similar to ADHD, probably same causative factors

• Genetic variants should increase susceptibility
- All kids are not equally affected  

IMPORTANT:   EXPOSURE CAN BE PRECONCEPTION, PRENATAL or POSTNATAL



Despite widespread awareness 
of these criteria and candidates, 

research funding for identification of 
environmental factors contributing to 

autism has been very limited.



Why? 

It was expected that autism is caused by 
genetic abnormalities, because  “Old Autism” 
(prior to 1985) was primarily genetic in origin. 

However, “New Autism” is primarily 
environmental in origin*, and funding 
priorities need to be shifted. 

*Hallmayer et al. Arch Gen Psychiatry. 68:1095-102. (2011)



Neurodevelopmental toxins share a common 
feature:

They all interfere with antioxidant metabolism, 
and thereby promote a state of

OXIDATIVE STRESS 



More than 50 studies have linked oxidative stress and lower levels 
of the antioxidant glutathione to the pathophysiology of ASD 

The decrease in glutathione can be 
easily detected in 20-40 subjects, 
i.e. it is a very common feature.  



OXIDATIVE STRESS 

interferes with 

EPIGENETIC REGULATION OF
GENE EXPRESSION

DURING DEVELOPMENT



EPIGENETICS: 
Regulation of gene expression by methyl groups on DNA
Transmitted across generations
New science that is important for autism
The primary driving force for development 
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Exposure to environmental toxins alters 
developmental trajectory by interfering 

with epigenetic regulation 
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Importantly, defects in epigenetic regulation 
caused by  environmental factors 

can be reversed!

In other words, learning more about how 
environmental factors, we can prevent autism 
rates, we can identify kids earlier, and we can 

treat autism more effectively.

Otherwise we can look forward to even 
higher autism rates and life-long disability

in future years.



WE MUST START NOW!!

1. Increase funding for autism research, especially 
research into epigenetics and development.

2. Shift funding to environmental research projects

3. Identify the primary specific environmental 
factors causing autism.

4. Mobilize government agencies and resources
to reduce exposure.

5. Test and treat kids early to restore normal
development.


