
Poling case draws attention to 
mitochondrial disorders in autism

The focus of many parents throughout the 
world has been on the ruling of the USA 
Department of Justice in the Hannah Poling 
vaccine damage case, deciding that the 
vaccine had indeed caused damage resulting 
in Hannah’s autism. 

Hannah Poling was a bright precocious child 
during her first 18 months of life. According 
to her father, a neurologist  (1), “there was 
no family history of autism or affective, 
neuromuscular, or hearing disorders. Her 
development was progressing well, with 
normal receptive and expressive language and 
use of prelinguistic gestures, such as pointing 
for joint attention. Imaginary play and social 
reciprocity were typical for age. She used at 
least 20 words and could point to five body 
parts on command. Several immunizations 
were delayed owing to frequent bouts of otitis 
media with fever.” When Hannah was taken by 
her mother for a well-baby visit at 18 months 
of age, things went downhill fast.  Mrs. Poling, 
a registered nurse and attorney, said that her 
daughter had skipped some vaccines, so they 
gave her the vaccines she had missed plus 
all of the currently due vaccines at the same 
time. 

A total of 9 different vaccines (diphtheria, 
tetanus, and pertussis; Haemophilus 
influenzae B; measles, mumps, and rubella; 
polio; and varicella (chicken pox), in 5 different 
injections were given simultaneously. Within  
a short time, her daughter stopped eating, 
failed to respond to verbal stimuli, and became 
prone to episodes of screaming and high fever. 
More disturbing behavior followed, including 
staring at lights, watching the same video 
repetitively, running in circles, looking at fans 
-- all symptoms of autism, she said. “When my 
husband saw this, his heart just broke,” Terry 
Poling said.
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“We knew that Hannah’s beautiful, inquisitive 
mind wasn’t coming back,” said Dr. Poling 
(2), who gave up his job at Johns Hopkins 

University in Baltimore for private practice, 
which offered him more time with this family. 
Terry Poling gave up her job as a trial 
attorney to take care of her daughter full time.  
The family applied for compensation under the 
vaccine damage compensation act and won. 
One of the special circumstances in the case 
was that Hannah had a mitochondrial disorder 
which, it was argued by the parents, made 
the child more susceptible to the damage 
caused by the 9 vaccines given just before 
their daughter’s descent into autism. The 
HHS Division of Vaccine Injury Compensation 
reviewed the child’s medical records. In 
November 2007 the Department of Justice, 
recognizing the strength of the case (and 
probably the intellectual prowess of a M.D. 
Ph.D. neurologist father and attorney mother) 
conceded the case without going to trial. (By 
doing so the government prevented a loss in a 
publicized trial in formal court that might have 
served as a precedent for thousands of similar 
cases still pending.) CDC representatives 
have tried to represent Hannah’s adverse 
vaccine reaction as a fluke, contending that 
mitochondrial abnormalities were quite rare. 
However, recent research indicates just the 
opposite.

MITOCHONDRIAL DISORDERS:
New Screening Test Now Available
As Part Of The OrganoGold™ Test
Common mitochondrial disorders, vaccine reactions, Parkinson’s  
disease, autism, and many other chronic diseases
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Evidence for mitochondrial  
disorders in autism

Dr. Oliveira in Portugal tested 69 children with 
autism (3) and found that five of them (7.2%) 
had proven mitochondrial disorders. Fourteen 
of the children (20.2%) had high amounts of 
lactic acid in the blood, a characteristic of 
mitochondrial disorders. Eleven of the 14 
children with high lactic acid had a muscle biopsy 
performed on them. Five of the 11 children 
had subnormal values for the mitochondrial 
respiratory chain enzyme deficiencies (the 
critical machinery that generates energy) 
and thus proven mitochondrial defects, but 
mitochondrial abnormalities could not be ruled 
out in the other 6. (In Hannah Poling’s case (1), 
a muscle biopsy revealed deficiencies of the 
mitochondrial respiratory chain in three of the 
four respiratory complexes in the mitochondria 
(Figure 1) with the value for the fourth complex 
near the lower limit of normal.) Thus the range 
of mitochondrial disorders in autism is at least 
7.2% and possibly as high as 20.2%. 

In another analysis of 36 children (4) with 
highly suspected mitochondrial disorder (30 in 
whom the diagnosis of mitochondrial disorder 
was made), few patients had significantly 
elevated serum lactic acid. Serum lactate 
concentration was normal in 15 of 36 patients, 
including three children with Leigh syndrome, 
a severe mitochondrial disease. Thus, serum 
lactic acid gave false negative results 50% 
(15/30) of the time. Thus, it is possible that the 
percentage of mitochondrial abnormalities in 

the Oliveira study may be underestimated by a 
factor of two. Furthermore, there are no simple 
physical characteristics that can determine the 
presence of mitochondrial disorders. 

Hannah Poling’s mother had the same 
biochemical abnormality as her daughter but 
had no apparent symptoms. 

Thus, the range of mitochondrial 
disorders in autism is at least 7.2% 

and possibly as high as 20.2%

However, muscle biopsy and full biochemical 
analysis of the muscle sample mitochondria 
typically costs more than $10,000 (5). A 
number of other scientific articles have now 
appeared that link mitochondrial dysfunction 
and autism (6-11).

Mitochondrial disorders may be due to 
mutations in the DNA of the chromosomes 
inherited from either parent or due to 
mutations in the DNA of the mitochondria that 
are inherited only from the mother. In addition, 
mitochondrial damage may be caused by toxic 
exposure or viral infection.

A recent review (11), done on 25 children with 
a dual diagnosis of autism and mitochondrial 
disorders revealed that a high percentage of 
these individuals had symptoms that were 
deemed “uncommon” in “plain” autism (Table 
1). Interestingly, one of the most common 
symptoms noted as being associated with 
mitochondrial dysfunction in autism was the 
presence of gastrointestinal disorders such as 
reflux of the esophagus and constipation. Other 
researchers have found that gastrointestinal 
disorders are prevalent in autism (Table 2). 
For example, Lenny Gonzalez MD found that 
88% of children with autism in Venezuela had 
reflux esophagitis and a large percentage had 
other abnormalities of the gastrointestinal tract 

(12). If gastrointestinal abnormalities are a 
dependable sign of mitochondrial disorders, 
it appears that most children with autism may 
have mitochondrial disorders.

Epidemiological studies have also linked 
chemicals associated with mitochondrial 
damage to autism. Trichloroethylene (TCE) 
and vinyl chloride exposure has been shown 
to be linked to increased incidence of autism 
in the San Francisco Bay area (13). TCE has 
been shown to increase the risk of Parkinson’s 
disease (14), and a closely related compound 
tetrachloroethylene, a common dry-cleaning 
agent, has been associated with Alzheimer’s 
disease (15). Its toxicity is largely mediated 
through damage to the mitochondria. Oral 
administration of trichloroethylene (14) for 
6 weeks to rats instigated selective complex 
1 mitochondrial impairment in the midbrain 
with concomitant nerve fiber degeneration 
and loss of dopamine neurons (the same 
type of brain degeneration found in patients 
with Parkinson’s disease.) Metabolites of 
both trichloroethylene and vinyl chloride are 
measured in the OrganoGold test of The Great 
Plains Laboratory, Inc.

What are mitochondria  
and what do they do?

Mitochondria are bean-shaped organelles 
present in all higher organisms that provide 
90% of cellular energy. They are absent in 
bacteria and viruses. Most cells contain 200 
to 2,000 mitochondria but egg cells may 
contain as many as 200,000. Mitochondria 
are important in all cells in the body but are 
especially important to organs that utilize large 
amounts of energy, such as the muscles, 
heart, and brain. The mitochondria are unique 
in having DNA that codes for some of the 
mitochondrial proteins. In addition, the genetic 
code for the mitochondria is different than the 
genetic code found in nuclear DNA. Energy 
production in the cells is produced through two 
coordinated processes (1) the Krebs Cycle 
(also called the Tricarboxylic Acid Cycle) and (2) 
the electron transport or respiratory chain. The 
main function of the Krebs cycle is to produce 
chemical compounds from the breakdown 
of fats, carbohydrates, and amino acids that 
can be fed into the respiratory chain as fuel 
that is converted into energy in the form of 

Table 1. Most common abnormal 
symptoms in children with both autism 
and mitochondrial disorders.
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Prenatal complications - 52%

Gastrointestinal dysfunction - 64%

Exercise intolerance - 68%

Multiple regressions - 36%

Delayed walking - 32%

From J. Weissman et al. Mitochondrial disease in autistic 
spectrum disorder: a cohort analysis. PLOS One: 3:e3815

Figure 1. Adapted from data in reference 1.



adenosine triphosphate (ATP). The main fuels 
for the respiratory chain are NADH (reduced 
nicotinamide adenine dinucleotide) and 
FADH2 (reduced flavin adenine dinucleotide) 
that are produced by the Krebs cycle enzymes 
in the mitochondria and then transferred to the 
respiratory chain, where the energy inherent 
in these molecules is converted to ATP. The 
respiratory chain consists of five groups of 
proteins called Complexes I-V. The biochemical 
function of these complexes can be measured 
in mitochondria from a muscle biopsy. 

However, in addition to being an invasive 
procedure, such testing may cost 8-10 
thousand dollars. Genetic abnormalities 
in the DNA of the mitochondria or genetic 
disorders in the DNA of chromosomal 
genes that code for mitochondrial proteins 
in either the Krebs cycle or the respiratory 
chain may lead to mitochondrial dysfunction.  
In addition, exposure to drugs or toxic chemicals 
such as TCE that was discussed above also 
contribute to mitochondrial dysfunction.

The mitochondria also have several other 
important functions in the cell, including steroid 
synthesis, calcium regulation, free radical 
production, and the induction of apoptosis 
or programmed cell death, all of which are 
involved in the pathogenesis of numerous 
disorders. Mitochondria are concentrated 
in synapses, the place in nerve cells which 
transmit a nerve signal from one nerve cell 
to its neighboring nerve cell. Significant 
alterations of mitochondrial localization in the 
synapses, reduced number of mitochondria, 
abnormal morphology of the mitochondria, 
or impaired function of the mitochondria, 
can be detrimental to synaptic transmission. 
Mitochondrial by-products are capable of 
regulating various steps of neurotransmission 
and mitochondrial dysfunction and oxidative 
stress due to free radicals occur in the early 
stages of many neurodegenerative diseases.

A new test for mitochondrial 
dysfunction in autism and other 

diseases: OrganoGold™

The Great Plains Laboratory offers a simple 
urine screening test for the detection of common 
mitochondrial disorders as part of the Nutritional 
& Metabolic Profile of the OrganoGold Test. 
The biochemical markers are all metabolites 
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Esophagus

Reflux esophagitis
Eosinophilic esophagitis
Acanthosis/papillomatosis
Normal

Stomach

Chronic active gastritis with 
lymphoid clusters and H.pylori
Chronic acive gastritis without 
lymphoid clusters and H. pylori
Chronic active gastritis with 
lymphoid clusters but without 
H. pylori
Chronic nonspecific gastritis
Eosinophilic gastritis
Normal

Duodenum (small intestine)

Chronic active duodenitis with 
lymphoid clusters and Giardia
Chronic active duodenitis with 
lymphoid clusters but without giardia
Chronic active nonspecific 
duodenitis
Normal

Ileum (small intestine)

Chronic active ileitis with nodular 
lymphoid hyperplasia

Colon

Chronic active colitis with nodular 
lymphoid hyperplasia
Chronic active nonspecific colitis
Chronic active eosinophilic colitis
Chronic active infectious colitis 
associated with ameba infection

Diagnosis
Number of patients with 

autism with Diagnosis/total
(% in parenthesis)

Number of control patients
with diagnosis/total
(% in parenthesis)

40/45
2/45
2/45
1/45

25/45

0/45

15/45

5/45
0/45
0/45

23/45

15/45

2/45

5/45

6/6

31/45

6/45
5/45
3/45

(88.9%)
(4.5%)
(4.5%)
(2.2%)

(55.6%)

(0%)

(33.3%)

(11.1%)
 0%
0%

(51.1%)

(33.3%)

(4.4%)

(11.1%)

(100%)

(68.9%)

(13.3%)
(11.1%)
(6.7%)

19/39
3/39

14/39
3/39

218/39

4/39

2/39

13/39
1/39
1/39

13/39

9/39

17/39

0/39

0/18

12/18

4/18
0/18
2/18

(48.7%)
(7.8%)

(35.9%)
(7.8%)

(46.2%)

(10.3%)

(5.1%)

(33.3%)
(2.6%)
(2.6%)

(33.3%)

(23.1)

(43.6)

(0.0%)

(0.0%)

(66.7%)

(22.2%)
(0.0%)
(11.1%)

Table 2. Evidence for gastrointestinal disorders,  
common feature of mitochondrial damages in autism.



of the branched-chain amino acids, isoleucine, 
and leucine and appear to accumulate in 
mitochondrial defects of the respiratory chain 
due to an accumulation of reduced nicotinamide 
adenine dinucleotide (NADH) which can be 
converted to oxidized NAD+, required for the 
breakdown of isoleucine (Figure 2). As a result 
of this oxidized NAD+ deficiency, metabolites 
of isoleucine such as tiglylglycine accumulate 
(16). Similar accumulation of metabolites of 
leucine is also associated with mitochondrial 
deficiencies. However, in the case of leucine 
metabolites, it is likely the absence of adequate 
amounts of oxidized flavin adenine dinucleotide 
(FAD), regenerated by Complex II of the 
mitochondria respiratory chain that leads to 
accumulation of isovaleryl CoA and then to its 
metabolite isovalerylglycine. 

The exact biochemistry has not been 
established, but both methylglutaric acid 
and methylglutaconic acids are associated 
with respiratory defects of the mitochondria 
and may be associated with defects in 
mitochondrial DNA (17-19). Organic acids in 
urine have also been identified by Barshop 
(20) as markers of mitochondria dysfunction; 
the sensitivity of urine lactic acid was reported 
as extremely poor. Only 27.1% of patients with 
proven mitochondrial disorder had urine lactic 
acid values above the upper limit of normal. 
The organic acids with the highest sensitivity 
for mitochondrial disorders were fumaric and 
malic. For patients more than 1 year old, the 
use of cutoff values of 24 mmol/mol creatinine 
for fumaric acid and 29 mmol/mol creatinine 
for malic acid would detect mitochondrial 
disorders with 95% specificity. An example of 
the OrganoGold Mitochondrial Function Profile 
is shown in Figure 3 (page 6).

Mitochondria dysfunction:  
Parkinson’s disease, cancer, autism

One of the most significant scientific research 
studies linking trichloroethylene (TCE) to 
mitochondria damage was instigated by a man 
who developed Parkinson’s disease after TCE 
exposure in the workplace (14). Eddie Abney 
worked for more than 20 years at a factory in 
Kentucky which used TCE to remove grease 
from equipment, an extremely common 
use worldwide. He had little protection and 
absorbed the solvent by direct contact with his 

skin as well as by breathing in its vapors. At 
night in bed, he reeked of the smell of TCE. 
Two other people using the solvent in similar 
ways developed Parkinson’s disease while 
27 other people who worked nearby but who 
were not working directly with the chemical 
also developed neurological abnormalities. Mr. 
Abney asked a researcher at the University of 
Kentucky to investigate a possible link between 
TCE and Parkinson’s disease. A research 
group found that rats exposed to TCE had the 
same kind of brain damage common to humans 
with Parkinson’s disease. Mr. Abney can’t work 
anymore, can only walk short distances with 
a cane, and requires a motorized wheel chair 
for longer distances. He slurs his words, can’t 
swallow well, and his body is stiff.

TCE is an extremely common workplace 
toxic chemical and is also a widespread 
environmental toxic chemical that was simply 
discarded into the soil when finished using 
it. The land and groundwater around many 
military bases and industrial sites throughout 
the United States and the rest of the world 

have been contaminated with this chemical. 
For example, wells supplying the municipal 
drinking water in Toms River, NJ were found 
to have high levels of TCE in the water due 
to industrial contamination. According to the 
New York Times (21), Reich Farm allowed the 
dumping of 4,500 drums containing hazardous 
waste from a plastics manufacturing plant in 
Bound Brook operated by the Union Carbide 
Corp. The farm’s groundwater flowed directly 
into the Parkway Well Field, the main source 
for the township’s water utility, United Water 
Toms River, only a mile away. Ciba Specialty 
Chemicals Corp. in Toms River dumped an 
estimated 35,000 drums of toxic chemicals 
near the town’s water source. Children in the 
community had a higher incidence of cancer, 
but a definitive link between the cancer and 
the chemical exposure could not be proven. 
Toms River, NJ also had been in the news 
because of high amounts of autism (12 times 
the national average) being reported in the 
community (22).
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NAD+

NADH

Mitochondrial 
Respiratory Chain-
Complex I

MHB-CoA
Dehydrogenase

2-methylacetoacetyl-CoA

2-methy-3-hydroxybutyryl-CoA

2-methylbutyryl-CoA

2-oxo-3-methylvalerate

Isoleucine-branched
chain amino acid

tigyl-CoA

2-methy-3-hydroxy-
butyric acid

tiglylglycine

2-methylbutyrylglycine
Associated with autism

Acetyl CoA  +  Propionyl CoA Methylmalonyl CoA

Succinyl CoA
2-MAA Thiolase

Therapy:
High doses
of NAD+

Tiglylglycine 
as a marker of 
mitochondrial 
dysfunction

Figure 2. Isoleucine breakdown and mitochondrial connection.



Overall treatment of  
mitochondria disorders

Identify toxic exposures that may 1. 
be impairing mitochondrial function. 
Reduce exposure to toxic chemicals 
by use of organic foods, testing toys 
or household goods for lead, reduce 
intake of seafood high in mercury and 
arsenic, and reduce exposures to 
organophosphate pesticides and solvents 
like trichloroethylene.

Use of sauna treatment and glutathione 2. 
administration may be helpful to eliminate 
a wide range of toxic chemicals.

Hyperbaric oxygen treatment may also 3. 
be useful.

A wide range of nutritional supplements 4. 
such as coenzyme Q-10, thiamine, alpha-
lipoic acid, NAD, riboflavin, carnitine, and 
N-acetyl carnitine have been used at 
very high doses to assist in mitochondrial 
function.

Detoxification methods

Eliminate or reduce the use of all • 
perfumes, colognes, deodorants 
which are sources of phthalates, 
methylparabens, and toxic antimicrobial 
agents.

Eliminate all products with thimerosal • 
preservative-nasal sprays, eye drops, 
and ear drops.

Eliminate all household products with • 
heavy odors.

Use only pure soap (Ivory®) without • 
antimicrobial agents that are also toxic to 
humans. 

Control dust and molds.• 

Remove work clothes and shoes before • 
entering home.

Use pesticides sparingly especially inside • 
house. Traps are preferable to sprays. 
“Bombs” that spray pesticide everywhere 
are the worst for human (and pet) health.

Air out clothes from dry cleaner before • 
use.

Don’t live in areas where toxic chemicals • 
are used or downwind from such 
facilities.  

Eat organic food if you can afford it or • 
grow food in your own garden. 

Don’t use pesticides or herbicides in your • 
lawn and garden. Dandelions are not 
toxic.

Open windows and doors for days to • 
outside or in the garage to detoxify new 
cars. 

Don’t use air fresheners in your car.• 

Exercise frequently to develop sweating. • 
Many chemicals are released in sweat. 
Use towel to remove sweat frequently 
since chemicals may be reabsorbed back 
into body.

Use saunas to induce sweating.• 

Use whole body massages with • 
vegetable oil. Discard the oil after use.

Take supplements of folate, B6, B12, • 
and TMG help reduce homocysteine 
that inhibits the ability of paraoxonase to 
detoxify organophosphate pesticides.

Use oral or intravenous glutathione to • 
remove many toxic chemicals.

Drink purified water: distilled, deionized, • 
or reverse osmosis. Store in glass 
containers preferably or in plastic 
containers with 1, 2, or 5 designations on 
the bottom of the container.

Use chelation therapy if there is • 
significant body burden of toxic metals.

If you are exposed to toxic chemicals in • 
the workplace, become fully educated 
on the safety issues of chemicals used 
there, all protective respiratory devices, 
and use of protective gloves and 
other clothing to prevent absorption of 
chemicals through the skin.
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Figure 3. OrganoGold Mitochondrial Function Profile Sample Report.
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