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Parents Brought us the Concern

• In the scenarios of autism linked to Thimerosal 
and MMR, mothers complained to clinicians and 
researchers that vaccines precipitated a loss of 
function and various other medical problems. 

• Often times the profession met them with 
skepticism and dismissed their concerns.

• Their persistence forced us to listen and 
investigate.

• Today, I present what we have discovered.



Our Approach

• Let the history and symptoms guide our 
investigations of the foundational problems

• Ask answerable questions regarding the 
biochemistry, immunology, virology, 
toxicology and genomics

• Look for patterns
• Assemble the pieces



Landing BH, Shankle WR, Hara J, Brannock J, Fallon JH. Pediatr Pathol
Mol Med. 2002 May-Jun;21(3):321-42.

Timing is Everything!



Mercury Questions

• If Mercury is associated with autistic –
encephalopathic neurodevelopmental 
disorders, 

• Can we find elevated levels in children?
• If levels are elevated, is it related to 

abnormalities in the Methionine
Transsulfuration Pathway with resultant 
low cysteine, low glutathione and low 
metallothionein? 





A pattern of public deception?

Dr. Ronald Gold, professor emeritus of pediatrics at the University of 
Toronto and author of Your Child's Best Shot: A Parent's Guide to 
Vaccination.

ARE THESE TRUE STATEMENTS? 



Accidental ethyl mercury poisoning with nervous 
system, skeletal muscle, and myocardium injury.

J Neurol Neurosurg Psychiatry. 1980 Feb;43(2):143-9. 
Cinca I, Dumitrescu I, Onaca P, Serbanescu A, 
Nestorescu B.

Four case reports are presented of patients who ate the 
meat of a hog inadvertently fed seed treated with 
fungicides containing ethyl mercury chloride. The clinical, 
electrophysiological, and toxicological, and in two of the 
patients the pathological data, showed that this organic 
mercury compound has a very high toxicity not only for 
the brain, but also for the spinal motor neurons, 
peripheral nerves, skeletal muscles, and myocardium.



Regarding Thimerosal…



The pattern of prenatal exposure 
to Thimerosal from anti-Rho
immunoglobulin has been 
ignored when estimating 

pediatric risk. 



(J Pediatr 2000;136;679-81)



So, WHO is ignoring the IOM recommendations calling for removal of 
Thimerosal / thiomersal and actually trying to encourage its use!



“Sixty minutes of thinking of any kind is 
bound to lead to confusion and 
unhappiness.” 

- James Thurber



• Studies have found that several widespread environmental contaminants 
can damage children’s developing brain and nervous system. Childhood 
exposure to lead contributes to learning problems such as reduced 
intelligence and cognitive development. 

• Studies also have found that childhood exposure to lead contributes to 
attention-deficit/ hyperactivity disorder and hyperactivity and distractibility; 
increases the likelihood of dropping out of high school, having a reading 
disability, lower vocabulary, and lower class standing in high school; and 
increases the risk for antisocial and delinquent behavior.

• Methylmercury also has negative impacts on children’s neurological 
development. Studies of children whose mothers had high intakes of 
mercury-contaminated seafood prior to conception found adverse impacts 
on intelligence and decreased functioning in the areas of language, 
attention, and memory. 

• Particularly high levels of exposure to mercury in the womb have been 
found to cause mental retardation.



First Official Recognition of Thimerosal 
Dangers Made -May 2003

“The CDC’s failure to state a preference 
for thimerosal-free vaccines in 2000 
and again in 2001 was an abdication of 
their responsibility. As a result, many 
children received vaccines containing 
thimerosal when thimerosal-free 
alternatives were available.”

-“Mercury in Medicine- Taking Unnecessary Risks”, a 
report prepared by the Staff of the Subcommittee on 
Human Rights and Wellness Committee on Government 
Reform United States House Representatives, May 2003 



The Mercury Elevated Levels 
Question



J Bradstreet, D Geier, J Kartzinel, J Adams, & M Geier

“Our study compares mercury excretion after a three-day 
treatment with an oral chelating agent, meso-2, 3-
dimercaptosuccinic acid (DMSA), in children with autistic 
spectrum disorders and a matched control population. Overall, 
urinary mercury concentrations were significantly higher in 
221 children with autistic spectrum disorders than in normal 
controls (Relative Increase (RI)=3.15; P < 0.0002). Additionally, 
vaccinated cases showed a significantly higher urinary 
mercury concentration than did vaccinated controls (RI=5.94; 
P < 0.005). Similar urinary mercury concentrations were 
observed among matched vaccinated and unvaccinated 
controls, and no association was found between urinary 
cadmium or lead concentrations and autistic spectrum 
disorders.”

Journal of American Physicians and Surgeons Volume 8 Number 3 Fall 2003









Answer: Yes, there are elevated 
relative burdens of mercury in 

children with ASD



The Methionine Transsulfuration
and Methylation Pathway – Low 
Cysteine, Glutathione and MT 

Question

Here - we had major help from 
Jill James PhD



Methionine

S-adenosylmethionine

S-adenosylhomocysteine

Homocysteine
B6

Methylated products:
DNA, RNA, protein,
phospholipids,neuro-
transmittors

Methionine Synthase

Cystathionine

Cystathionine β Synthase

B12

GLUTATHIONE

Adenosine5-CH3THF

5,10-CH2THF

B6
THF

Cysteine

Cystathionine Lyase

Cystathionine Lyase is not expressed in brain; 
therefore brain cells are dependent on plasma 
cysteine (derived primarily from the liver) for 
intracellular glutathione (GSH) synthesis.

Lack of Cystathione Lyase renders developing 
brain cells uniquely sensitive to mercury-induced 
oxidative stress and GSH depletion and increases
requirement for folate, methionine, and cysteine. 

GLUTATHIONE SYNTHESIS IN THE BRAIN IS DEPENDENT
ON  HEPATIC  CYSTEINE SYNTHESIS AND EXPORT

B6

MT

MTHFR



Findings of Cysteine and Methionine
Transsulfuration Abnormalities
Jill James PhD
Presented DAN Conference October 2003

Table 1           Control Children          Autistic Children     p value 
                   n=33                             n=20 
 
Methionine (µmol/L)   30.6 ± 6.5  19.3 ± 9.7            0.001 
SAM  (nmol/L)   90.0 ± 16.2  75.8 ± 16.2        0.01  
SAH  (nmol/L)   20.1 ± 4.3  26.1 ± 5.4      0.001   
Homocysteine (µmol/L)      6.3 ± 1.2    5.4 ±  0.9        0.01 
Adenosine (µmol/L)   0.28 ± 0.16  0.39 ± 0.19        0.05 
Cysteine  (µmol/L)     210 ± 18.5   163 ± 14.6      0.001 
Total glutathione (µmol/L)     7.9 ± 1.8    4.1 ± 0.5      0.001 
Oxidized Glutathione (nmol/L)   0.3 ± 0.1  0.55 ± 0.2      0.001 
GSH/GSSG Ratio               25.5 ± 8.9      8.6 ± 3.5      0.001  

ASD children demonstrate a 22% reduction in plasma cysteine



A Clinical Evaluation of Plasma Cysteine and 
Plasma Sulfate Concentrations Among 
Children with Autistic Spectrum Disorders

J Bradstreet, D Geier, J Kartzinel & M Geier, 
presented DAN Conference Oct 2003





The Effects of Folic Acid Supplementation on Plasma 
Total Homocysteine Are Modulated by Multivitamin Use 
and Methylenetetrahydrofolate Reductase Genotypes

M.R. Malinow; et al   Arterioscler Thromb Vasc Biol. 1997 Jun;17(6):1157-62.

• Kang et al reported the presence of a common 
homozygous thermolabile form of MTHFR in 5% of white 
controls and in 17% of CHD patients. 

• The frequency of the homozygous form (T/T) of this 
polymorphism 12% to 15% in populations of European, 
Middle Eastern, and Japanese origin.

• The frequency of homozygotes for the T677 allele in 60 
Dutch patients with arterial occlusive diseases was 15%, 
compared with 5.2% in 111 control subjects. 

• T677 homozygotes were more prevalent in CHD patients 
than in non-CHD subjects (12.1% versus 7.8%, 
respectively). 



Single Nucleotide Polymorphisms in 
ASD Children

• Boris & Goldblatt find 369 of 413(89.3%) were positive 
for at least one SNP in the MTHFR 

• No differences between ASD and ADHD occurrence 
• James finds significant MTHFR 677 C→T /1298 A→C 

polymorphism and Glutathione-S-Transferase T1 null 
and GST M1/GST T1 null

• ICDRC finds 14 of 15 have at least one MTHFR 677 
C→T /1298 A→C polymorphism 

• MTHFR and the other Methionine transsulfuration
polymorphisms would predict a large cohort of 
Americans at risk for mercury vulnerability. 





Those children with MTHFR or MS 
or MTR(R) SNP would be most 

vulnerable



Most 
Common 
SNP 
Restriction 
In both 
Methylation
& SulfationSeverely inhibited

by Thimerosal



Answer to the Mercury –
Methionine Transsulfuration

Question

Yes, there is a definable genomic 
and biochemical abnormality in ASD 
children which would make them 
potentially more vulnerable to 
mercury exposure.



Hypothesis: If methylation
transsulfuration is normal, Thimerosal 
could induce metallothionein and 
thereby provide a protective effect form 
Methylmercury (fish) and metallic 
mercury amalgam. If this were true –
the apparent protective effect of 
Thimerosal observed in several of the 
studies could be an actual effect. 



However that effect would not be expected 
to be the case in those with abnormal 

methylation transsulfuration.

Normal 
methylation

transsulfuration
group

~85% of 
Population

Hypomethylation low-
sulfation, poor 
metallothionein ~15% 
of population



MMR Epidemiology



Did DeStefano et al ask the 
right question?

I don’t think so.



“The assumption implicit in this 
exposure comparison is that if the 
MMR vaccine increases the risk 
of autism, which usually develops 
before 24 months of age, then 
children who are vaccinated at 
younger ages would have a 
higher risk of developing autism.”

PEDIATRICS Vol. 113 No. 2 February 2004





DeStefano et al 
Conclusions. 
Similar proportions of case and control children were 

vaccinated by the recommended age or shortly after 
(ie, before 18 months) and before the age by which 
atypical development is usually recognized in 
children with autism (ie, 24 months). Vaccination 
before 36 months was more common among case 
children than control children, especially among 
children 3 to 5 years of age, likely reflecting 
immunization requirements for enrollment in early 
intervention programs.





GASTROINTESTINAL CO-MORBIDITY IN CHILDREN 
WITH AUTISTIC SPECTRUM DISORDER AND RE-

EXPOSURE TO MEASLES-CONTAINING VACCINES
Andrew J Wakefield MB BS FRCS FRCPath*¶, Iain RJ Collins BSc*, 

Andrew Anthony MBBS PhD MRCPath*‡ 
In Submission

Results
• Re-exposed scored significantly higher than 

once-exposed for: 2o physical symptoms 
(p<0.0001), including incontinence (p=0.009); 
presence of severe ileal lymphoid hyperplasia 
(p=0.002); acute inflammation including number 
of children affected (p<0.05), proportion of 
biopsies affected (p<0.001), greater severity 
(p<0.05); and epithelial damage (p<0.05). 



If MMR is associated with autistic 
regression/encephalopathy and 
inflammatory bowel symptoms, 
can we find the virus in the gut, 

lymphocytes, and the brain/CSF?





Development of an 'allelic discrimination' type assay to 
differentiate between the strain origins of measles 
virus detected in intestinal tissue of children with 
ileocolonic lymphonodular hyperplasia and 
concomitant developmental disorder.

O.Sheils, P.Smyth. C Martin. J.J. O'Leary.
Department of Histopathology, Trinity College Dublin, 
Ireland. Presented July 2002 Royal College of Pathologists

“This pilot study further corroborates our previous findings 
of an association between the presence of measles virus 
and gut abnormalities in children with developmental 
disorder, and indicates the origins of the virus to be 
vaccine strain.”



Detection of Measles Virus Genomic RNA in Cerebrospinal Fluid
in Children with Regressive Autism by TaqMan RT-PCR: A 
Report of Three Cases.  
 
Bradstreet J.J. M.D1. El Dahr J. M.D2., O’Leary JJ, MD, DPhil, MSc, BSc, FRCPath, 

FFPathRCPI3.,Sheils O. PhD FLMS3, Anthony A MB.BS, PhD, MRCPath4., Wakefield AJ., 

MB.BS, FRCS, FRCPath1. 
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Abstract 
In light of encephalopathy, presenting as autistic regression closely following MMR vaccination,

three children underwent cerebrospinal fluid (CSF) assessments including studies for measles

virus (MV). All three children had concomitant onset of gastrointestinal symptoms and had

already had MV genomic RNA detected in biopsies of ileal lymphoid nodular hyperplasia (LNH).

Presence of MV Fusion (F) gene was examined by TaqMan RT-PCR in cases and control CSF 

samples, obtained from 3 non-autistic MMR-vaccinated children with indwelling shunts for

hydrocephalus. None of the cases or controls had a history of measles exposure, other than

MMR vaccination. Serum and CSF samples were also evaluated for antibodies to MV and myelin

basic protein (MBP). MV F-gene was present in CSF from all 3 cases, but not in controls; genome 

copy number ranged from 3.7x104 - 2.42x107 per ng total RNA. Serum anti-MBP antibodies were 

detected in all children with autistic encephalopathy (AE). Anti-MBP and MV antibodies were 

detected in the CSF of 2 cases, while the third child had neither anti-MBP, nor MV antibodies 

detected in his CSF. The findings are consistent with a MV etiology for the regression, and

indicate the possibility of a virally driven cerebral pathology in some cases of AE. 



Abstract 
 

In light of encephalopathy, presenting in children as autistic regression closely following MMR 

vaccination, affected (ASD) children (n = 28) underwent lumbar puncture and examination of

cerebrospinal fluid (CSF) for measles virus (MV) genomic RNA. Presence of MV Fusion (F) gene was

examined by TaqMan RT-PCR. Control CSF samples (n = 37) were obtained from children in remission

from leukaemia (n = 20), children undergoing shunt insertion for hydrocephalus (n = 3) and young adults

with either multiple sclerosis (n = 7) or encephalitis (n = 7). All ASD cases and pediatric controls had 

received MMR vaccine. MV haemaglutinnin (H) gene allelic discrimination (AD) assay was performed on

cases where adequate MV amplicon was obtained. MV F-gene was present in CSF from 19 of 28 (68%) 

cases and in one of 37 (3%) controls (RR = 25.90; CI 3.96-181.58, p<0.00001). Where data were 

available on CSF (5 cases), AD assay confirmed that the MV H-gene product was consistent with vaccine

strain. The findings confirm a highly significant statistical association between the presence of MV RNA in

CSF and autistic regression following MMR vaccination.   

From the next paper in our 
series, Sheils et al. 



“One of eight patients with Crohn disease, one of three patients with ulcerative 
colitis, and three of nine children with autism, were positive. Controls were all 
negative. The sequences obtained from the patients with Crohn’s disease 
shared the characteristics with wild-strain virus. The sequences obtained 
from the patients with ulcerative colitis and children with autism were 
consistent with being vaccine strains. The results were concordant with the 
exposure history of the patients. Persistence of measles virus was confirmed 
in PBMC in some patients with chronic intestinal inflammation.”



This pattern of multi-site 
detection is significant for active 

replication



The Journal of Infectious Diseases 
2001;183:532–8

“…we believe the presence of measles virus RNA 
represents continued measles virus replication, not 
simply the persistence of measles virus RNA after 
cessation of viral replication. This is supported by 
the detection of measles virus RNA from multiple 
clinical sites.”



Answer to the MMR Question

Yes, MV RNA is present in the 
Bowel, Lymphocytes and CSF 
of ASD children and when AD 
is possible it is always of 
vaccine origin.



Conclusions
While there is a great deal of additional 
research to be accomplished, the data are 
now sufficient and provide evidence of 
significant vaccine adverse events in a 
subgroup of at-risk children. There are 
additional data supporting a role for mercury 
from all sources in this population, requiring 
mercury reduction and screening to be 
advised for these children. A likely genomic 
– biochemical link has been discovered 
within the methionine transsulfuration and 
methylation pathways. 


