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Succinic dehydrogenase-only enzyme that is part 
of Krebs cycle and electron transport chain

X



Adult patient with Kearns Sayres syndrome-a 
confirmed mitochondrial disorder

17 X upper limit of normal
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Production of 2-hydroxybutyric acid 
from cystathionine via cystathionase

(CBS) Cystathionine beta-synthetase
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Causes of excess 2-hydroxybutyric
1. There is increased need for glutathione to detoxify a host 

of toxic chemicals, resulting in increased shunting of 
homocysteine into the production of cysteine for 
glutathione.  This is the most common reason. 
Pyroglutamic high.

2. There are genetic variants of the DNA such that 
methylation of homocysteine by betaine homocysteine methylation of homocysteine by betaine homocysteine 
methyl transferase or methionine synthase is impaired.

3. There are nutritional deficiencies of betaine, 
methylcobalamin, or methyltetrahydrofolate that reduce 
the enzyme activities of the enzymes in #2 above.

4. There is a genetic variant in cystathionine beta synthase 
(CBS) enzyme such that there is excessive shunting of 
homocysteine into cysteine production that results in 
excessive 2-hydroxybutyric acid formation.



Summary of abnormalities in girl with itching

• Elevated Candida metabolites-antifungal treatment
• Elevated succinic acid-mitochondrial damage due to 

genetic damage or environmental exposure-hair metals 
test and GPLTOX test in urine

• B-vitamin deficiencies• B-vitamin deficiencies
• Elevated dopamine metabolite- elevated Clostridia, 

copper deficiency, or vitamin C deficiency. Clostridia not 
elevated, vitamin C not deficient so copper deficiency is 
possible 

• Folate and B12 needed to improve methylation cycle
• High quinolinic acid and thymine indicate inflammation
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Down syndrome



Down syndrome chromosomes (47)

3  copies of 
chromosome 21



3 yr old with Down syndrome-3 copies of 
chromosome 21 



3 yr old Down syndrome

67 X upper limit
normal



Consequences of CBS overdosage
• Inadequate conversion of homocysteine back to 

methionine leading to overconversion of 
homocysteine to cysteine but inadequate production 
of methionine and s-adenosyl methionine (S-ame).

• Consequences: Inadequate methylation of 
neurotransmitters, DNA, many others neurotransmitters, DNA, many others 

• Treatment : Supplementation with vitamin B12, 
methylcobalamin, methyl-tetrahydrofolate, and 
betaine 

• Use homocysteine and 2-hydroxybutyric as indicators 
of need for methylation factors



6 yr old girl with attention deficit, poor growth, 
peculiar rocking motion, unable to suck



6 yr old girl with attention deficit, poor 
growth, peculiar rocking motion



6 yr old girl with attention deficit, poor 
growth, peculiar rocking motion

5X upper limit normal
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Symptoms of glutaryl CoA deficiency
• High 3-hydroxyglutaric acid in urine
• Macroencephaly (large head)
• Spasms, low muscle tone, jerking, poor sucking
• Peculiar movements
• Decreased mental attention
• Many times diagnosed as cerebral palsy
• Very common in groups that are more inbred 

such as Mennonites
• May cause bleeding into eyes or brain-parents 

may be wrongly convicted of child abuse



Lysine

Tryptophan Glutaryl CoA

Glutaryl CoA
DehydrogenaseX

3-hydroxyglutaric

Confirm with DNA test

Crotonyl CoA

Dehydrogenase
deficiency

X

Treatment: Diet low in tryptophan and lysine,
Intravenous carnitine, choline supplements

Confirm with DNA test



Nutritional Neuroscience 2010 Vol 13 No 3: 1-10William Shaw



Estructura del ácido 3-(3-hidroxifenilo)-
3-hidroxipropiónico



Psicosis del niño durante hospitalización
(simulado desde la memoria)



Colitis pseudomembranosa



Clostridia por microscopía de electrones



Efecto crítico de la bacteria intestinal en  los 
neurotransmisores cerebrales

Bacteria Clostridium-tracto gastrointestinal

4-cresol
HPHPA

4-hidroxifenilacético

Prueba urinaria de 
ácidos orgánicos

dopamina norepinefrina

4-hidroxifenilacético

AVMAHV Prueba urinaria de 
ácidos orgánicos

dopamina beta 
hidroxilasa



8 yr old autism severe clostridia 
baseline

8X upper limit of normal



Linan Chen, et al(2008) La dopamina citosólica no regulada causa
neurodegeneración relacionada al estrés oxidativo en ratones.

J. Neurosci. 28, 425–433

• La dopamina es una molécula muy reactiva comparada con otros
neurotransmisores. Su degradación naturalmente produce 
especies oxidativas.  

• Más del 90% de la dopamina en las neuronas de dopamina se 
almacena en abundantes vesículas terminales, protegidas de la 
degradación.  degradación.  

• Sin embargo, una pequeña fracción es citosólica, siendo la 
principal fuente del metabolismo de dopamina y supuesta
toxicidad. 

• La dopamina citosolica se degrada para formar el ácido 3,4-
dihidroxifenilacético (DOPAC) y AHV así como peróxido de 
hidrógeno por la vía de la monoaminooxidasa. 



Efecto crítico de las bacterias intestinales en los 
neurotransmisores cerebrales



8 yr old autism severe clostridia 
baseline



8 yr old autism severe clostridia after two 
consecutive rounds of oral vancomycin

Approx 50% baseline value



8 yr old autism severe clostridia after two 
rounds of oral vancomycin

Approx 50% baseline



8 yr old autism severe clostridia after use of 
Body Biotics Probiotics



8 yr old autism severe clostridia after use of 
Body Biotics Probiotics



Same child- 4 years later-nearly recovered from 
autism

6X normal



Normal sister of child with Clostridia



The flush toilet-the most dangerous object in 
the house?







A Randomized Trial of Soap and Water Hand Wash Versus Alcohol Hand Rub 
for Removal of Clostridium difficile Spores from Hands of Patients 

Sirisha Kundrapu, MD et al Infection Control and Hospital Epidemiology Vol. 35, No. 2 (February 2014), pp. 204-206



7 yr old boy with autism baseline

4X upper limit normal



7 yr old boy with autism after Body Biotics
probiotics



7 yr old boy with autism baseline

10X upper limit normal



7 year old autism after Body Biotics probiotics

Slightly higher than upper
limit of normal



Los tratamientos alternativos para la enfermedad por Clostridium 
difficile: ¿qué funciona realmente? Lynne V. McFarland Journal of 

Medical Microbiology (2005), 54, 101–111

125–500 mg 
Vancomycin 

cada 3 días en 
un promedio

de 27 días





Body Biotics Probiotics

• http://bodybiotics.com
• Using standard Lactobacillus species
• Also contains SBO-Soil Based Organisms-

Bacillus subtilis and licheniformis species that Bacillus subtilis and licheniformis species that 
produce spores that kill other microorganisms

• Company claims species are on FDA 
“Generally recognized as safe” (GRAS) list

• May be unsafe for people with immune 
deficiency



Significance and Impact of the Study: The results 
support the use of B. subtilis and B. indicus strains as food 
supplements.



Conclusion:  B. subtilis strain may be considered as non-
pathogenic and safe for human consumption.



Caution



DNA-deoxyribonucleic acid

• Encoded repository of 
heredity

• Watson and Crick-1954
• DNA on chromosomes in 

higher organisms, corn, higher organisms, corn, 
mice, humans

• DNA –naked in bacteria, 
viruses, mitochondria

• Same code in all living 
things on earth



GPLGPL--SNP 1000SNP 1000

• Test that includes more than 1000 genetic 
variations (single nucleotide polymorphisms-SNPs) 
that are important in autism and other mental 
illnesses 

• Test can be done on blood or saliva• Test can be done on blood or saliva
• Results include interpretations-50 pages average
• Consultations with experts are additional charges
• If abnormalities are genetic, supplements or other 

treatments may need to be lifelong



Case study of 3 yr old with autism-
oxalate genes

+ unfavorable SNP
- favorable SNP



Case study of 3 yr old with autism-
oxalate genes



Case study of autism-genes that breakdown 
opiate peptides 



Case study of 3 yr old with autism-
DPP IV genes

5X limit of normal



Case study of autism-oxytocin related genes



Case study of autism-neurotransmitter function



Case study autism-methylation



Case study autism-methylation



Case study autism-homocysteine detoxification



Case study of 3 yr old with autism-
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