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MD/Mt dysfunction/Metabolic 

ÅChildren with ASD have a 
range of mitochondrial 
dysfunction of differing 
severity.  
ÅA significant proportion of 

autistic children have 
impaired methylation and 
antioxidant/detoxification 
capacity that results in 
chronic oxidative stress.  
 

Just the facts maõam 



MD/Mt dysfunction/Metabolic 

ÅMost ASD cases  are not 
associated with Mitochondrial 
genetic abnormalities, or 
Chromosomal genetic 
abnormalities  
 
ÅASD cases are associated with 

many epigenetic issues and 
phenotype polymorphisms in 
metabolic pathways  
 

 
 

Listen kidéwhat 
kind of and excuse 

is mitowhatever 
dysfunction?  



MD/Mt dysfunction/Metabolic 

ÅAutism is not so much 
about genetics  

as 
ÅAutism is about DNA!  

 
 
 



MD/Mt Dysfunction/Metabolic 

ÅBECAUSE òAutismó is an  
 

ENVIRONMENTAL ILLNESS  

 Causing secondary Mt  Dysfunction   
 
 





MD/Mt Dysfunction/Metabolic 

ÅSymptoms of Mt Dysfunction include: 

ataxia, cardiomyopathy, 

fatigue/lethargy, GI abnormalities, 

growth delay, hypotonia, motor delay, 

myopathy, regression and seizures 



Mitochondrial Dysfunction emerging as most 

common medical condition associated with autism. 

Å 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.  

 

Å 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.  

Å measuring oxidation rates of pyruvate, malate and succinate and ATP production rates 
from oxidation of pyruvate in a ñfreshò muscle biopsy 

 





     

 

   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 

Conclusions by Rossingnol & Frye 



Cytochrome C Oxidase Deficiency 

Mitochondrial Energy Pathway Dysfunction   



Conclusions by Rossingnol & Frye 

ÅOnly a relatively modest percentage 

(21%) of children with ASD/MD had a 

genetic abnormality that might account 

for mitochondrial dysfunction. 



 



Folate Metabolism and Autism 



MD/Mt dysfunction/Metabolic 
 

   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 

QuickTimeÊ and a
 decompressor

are needed to see this picture.



MD/Mt dysfunction/Metabolic 

ÅInhibition of aerobic respiration also 

impairs fatty acid ɓ-oxidation, leading to 

elevations in the concentrations of acyl-

carnitines; depletion in total and free 

carnitine can occur as a consequence 

of excessive unprocessed fatty acids 



MD/Mt dysfunction/Metabolic 

   éas the urea cycle is partially located in 

the mitochondria, mitochondrial 

dysfunction can result in secondary 

urea cycle dysfunction and an elevation 

in ammonia 



Four Vicious 

Cycles 
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& inflammation 
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Malabsorption 
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infections 
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Adapted from a slide by Dr. Liz Mumper 
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Tylenol 



 

 

Å ñThere is no doubt that mercury exposure 

causes learning and developmental disordersò 





On average, for each 1000 lb of 

environmentally released mercury, there 

was a 43% increase in the rate of special 

education services and a 61% increase in 

the rate of autism. 

Potential association between autism 

rates, environmental mercury other 

toxins in Texas 

Palmer, et al., Health and Place 2006 

Jun;12(2):203-9 

All Reporting Facilities, All Chemicals TRI-(1987-2002)  

Map shows 3,683 of 48,205 facilities reporting nationwide 

Autism rates 

Total toxicity 

Largest  

Mercury  

Mines 

Largest  

Mercury  

Mines 

Chemicals-TRI 



 US Hot Spots Have Mercury Levels in Excess of US Government Regulations 

Source: Commission for Environmental Cooperation, 2008. 







Ground Zero for the Mercury bomb?  

8 enzymes ensures the synthesis of porphyrins 

 

 

QuickTimeÊ and a
 decompressor

are needed to see this picture.

Mitochondria are distinct cellular 

organelles that generate adenosine 

triphosphate (ATP), the energy carrier 

in most mammalian cells, from 

adenosine diphosphate by oxidizing 

glucose and fatty acids  





What are the porphyrins?  

Porphyrins are 4 Pyrrole compounds, the most well know is the 

heme, as in hemoglobin. 

http://en.wikipedia.org/wiki/Image:Porphyrin3D.png


Xenobiotic compounds 



Aluminium (Al)  


