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NA/Non-Clinical 
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FETAL HYPERTENSIVE PROGRAMMING 

 ̈Female Wistar Rats 

 

Mate with genomically normal male rats 

 

Between conception and weaning of pups, place dams on: 

 ¶ Standard rat chow (20% protein) 

 ¶ Low protein (8%) chow (extra calories as carbohydrate) 

 

At three weeks pups weaned to standard 20% protein diet  

 

At one or twelve weeks sacrifice pups and evaluate mRNA of RAS proteins: 

 ¶ Angiotensinogen  ¶ Renin   

 ¶ ACE   ¶ AT1 and AT2 receptor 
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Methylation 

 

AT1 

 

 mRNA 

Maternal protein insufficiency ­  

 

Reduced methylation of RAS gene promoter sites ­  

 

Increased transcription of RAS proteins ­  

 

Hypertensive phenotype 
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MTHFR 677C­T POLYMORPHISM 

 ̈Genotype 695 Spaniards 

 ¶ All ¢ 40 years of age 

 ¶ No migration in or out of area 

  § ACE I/D ï Stable over all age ranges 

  § MTHFR 677C­T (Val­Met) 
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Thanks to Amy Yasko PhD. 



METHYL CYCLE NUTRGENOMICS 

Genomic ï Nutritional ï Toxicity Interaction Ý Phenotype and Overall Health 



CAVEATS to METHYL CYCLE NUTRIGENOMIC DISCUSSION 

1. Unsettled science (application of clinical experience to basic science) 

2. Dr. Yaskoôs work focuses on kids with autism 

 ¶ Pediatric recs often inappropriate for adults with acquired disease states 

3. Genotype does not always determine phenotype 

4. Acquired factors (toxicity, new health challenge) ñbrings outò genomic weakness 

5. Methyl Cycle Genomic Status is not the sole determinant of health  



UNDERSTANDING the METHYL CYCLE  

1. No need to memorize 

2. Methyl Cycle is a perfect system 

 ¶ Creation vs. Darwinian Evolution 

3. ñDefectsò response to altered nutrient availability (time period or location) 

4. Understand the purpose of ñDefectò ­ Neutralize adverse effects on individual 

5. All this must make sense (or its probably wrong)  



UNDERSTANDING the METHYL CYCLE  

MTHFR C677T: 

 ¶ Not a health challenge (if diet is adequate in ********** and ****** ) 

 ¶ Decreases risk of certain cancers 

 ¶ Shunts Methyl Groups towards DNA synthesis 

  § Prevalence of MTHFR 677C­T increasing 



OVERVIEW of the METHYL CYCLE 
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FUNCTIONS of the METHYL CYCLE 

Maintain (current health status) appropriate levels of: 

 ¶ Pyrimidine and purine bases for DNA and RNA synthesis  

 ¶ Antioxidant/Detox molecules glutathione, cysteine, taurine, & sulfate  

 ¶ BH4 (tetrahydrobiopterin)  

 ¶ Transferable methyl groups º High SAMe:SAH  
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TRANSFERABLE METHYL GROUPS 



SAMe METHYL TRANSFER REACTIONS 

Enzyme Substrate and Effect 

DNA Methyl Transferases Alters DNA Transcription (Bookmarking) 

Synthetic Reactions Generation of Carnitine 

Protein Methyl Transferases 

(PRMT) 

Alters Enzyme Activity 

(PGC-1a ­ PPARa ­ FA Oxidation) 

Catechol-O-Methyl Transferase 

 

COMT 

Inactivates Catecholamines 

Methylates 2-OH and 4-OH Estrogens 

Metabolizes Bioflavonoids 

PEMT 

Phosphatidylethanolamine  

N-Methyl Transferase 

Generation of Phosphatidylcholine 

GAMT  

Guanidinoacetate  

N-Methyl Transferase 

Generation of Creatine 

GNMT 

Glycine-N-Methyl Transferase 
SAMe ­ 5,10-MethyleneTHF 
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HOMOCYSTEINE 

Oxidative stress ­ NF-kB translocation, pAMPK ­ AMPK Ý HMG Co-A Reductase,      

  endothelial  dysfunction, mitochondrial failure ­ apoptosis 

 

Homocysteine (Hcy) excess ­ build up of S-Adenosylhomocysteine (SAH) 

 

SAH build up inhibits COMT ­ Impaired catecholamine and catachol  

                   estrogen metabolism 

 

SAH build up inhibits DNMT ­  Accelerated aging and malignancy 

 

              Contributes to multiple disease states (Autism to Alzheimerôs) 
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SAH INHIBITS COMT 

COMT (Catechol-O-Methyl Transferase): 

 ¶ High capacity 

 ¶ Low specificity 

 

COMT O ïMethylates Catechols: 

 ¶ Catecholamines 

 ¶ Catechol (OH)-Estradiol and Estrone 

 ¶ Catechol bearing Bioflavonoids (ECGC and Quercetin) 



IMPAIRED ESTROGEN METABOLISM 

Impaired conversion of 2 and 4-OH into Methoxy Estrogens 

 

(Impaired neutralization of 16-OH and 3,4 Quinones) 



IMPAIRED CATECHOLAMINE BREAKDOWN 
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SAH INHIBITS METHYL TRANSFER BIOLOGY 



HOMOCYSTEINE 

 

 


