



Blood Chem Impaired  
Methylation Review 

Methylation is a biochemical process involving the transfer of an active methyl group between 
molecules. Methyl groups consist of hydrogen attached to three carbon atoms.


1. Production of methyl groups results in either 5-methyltetrahydrofolate or S-
adenosylmethionine, SAMe. 


2. As it is used, SAMe is converted into S-adenosylhomocysteine, which is in turn 
converted into homocysteine. 


3. Homocysteine is then recycled back into methionine via the dominant methionine 
synthase pathway, which requires 5-MTHF as the cofactor, or the lesser pathway, 
homocysteine methyltransferase in the liver and kidneys.


If methylation is impaired, homocysteine will not be converted back into methionine, and you’ll 
see a buildup of homocysteine.


MOST IMPORTANT FUNCTIONS OF METHYLATION 
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If we simplify the above table for discussion with patients, impaired methylation can lead to: 
■ Depression and anxiety

■ Histamine intolerance

■ Weak immune function

■ Higher risk of cancer

■ Poor detox capacity

■ Hormone imbalance

■ Infertility/birth defects

■ Fatigue and low energy.


Deficits in methylation are associated with a wide range of conditions.


Risk factors for impaired methylation can be broken down into two categories: environmental 
and genetic, with environmental being the most significant and common of the two.


The first environmental cause is nutrient deficiency.  

NUTRIENTS INVOLVED IN METHYLATION PATHWAYS 
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DIETARY SOURCES OF FOLATE 




B12 INTAKE RECOMMENDATIONS 
■ Current RDA is 2.4 mcg.

■ Studies on minimizing chromosomal damage and improving DNA repair suggest taking 7 

mcg.

■ The average daily intake of hunter-gatherers is 17.6 mcg.


There is no tolerable upper intake level for B12, and no toxicity threshold has been found. 
Therefore, advising higher intakes is safer than advising lower intakes.


kresserinstitute.com	 3






HIGHEST DIETARY SOURCES OF B12 




If the patient is not eating organ meats or fish, it’s possible they are not getting enough B12.


Additional risk factors for impaired methylation

1. Competition for methyl donors. One particular function of methylation may be in 

overdrive and sucking up available methyl donors at the expense of other functions of 
methylation. This could be due to: 
■ Environmental toxins

■ Mast cell activation syndrome (MCAS) or histamine intolerance

■ High estrogens

■ Acute or chronic stress

■ Chronic infection or immune challenge


2. Inhibition of methylation 

■ Methylation inhibitors can interfere with methylation-dependent functions in the 

body.

○ Elevated homocysteine levels, which are most often caused by B12 and folate 

deficiency, will increase S-adenosylhomocysteine and impair methylation.

○ Valproic acid is a histone deacetylase inhibitor.

○ Cholestyramine interferes with the absorption of folate, fat-soluble vitamins, and 

other nutrients required for methylation.

○ OCPs deplete magnesium, B6, B2, and riboflavin, and increase estrogen levels, 

which both impairs methylation and increases the need for methylation.
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○ PPIs reduce the absorption of folate and other methyl donors.

○ Antibiotics deplete beneficial bacteria.

○ Nitrous oxide oxidizes cobalamin


GENETICS 
■ Polymorphisms in methylation-related genes can lead to reduced methylation capacity.

■ Methylenetetrahydrofolate reductase (MTHFR) is the best known, but many other genes 

affect methylation, including COMT, MTR, MTRR, and BHMT. 

■ Most common MTHFR polymorphisms are C677T and A1298C. 

■ Homozygous C677T: 70 to 75 percent loss of enzyme activity

■ Heterozygotes, or people with one polymorphism in MTHFR C677T, lose 33 to 35 

percent of enzyme activity.

■ Homozygous A1298C has a 39 percent reduction in enzyme activity

■ Heterozygotes for A1298C have a 17 percent reduction of enzyme activity. 

■ Compound heterozygotes who have one copy of C677T and one copy of A1298C may 

lose as much as 52 percent of enzyme activity.


MARKERS OF IMPAIRED METHYLATION 




The bolded markers are included in the case review panel.

■ Homocysteine is also an inverse marker. When it’s high, it means that more B12 and 

folate are required to convert homocysteine back into methionine. Thus, high 
homocysteine can indicate B12 and/or folate deficiency.


■ MMA (Urine organic acids) is high in vitamin B12 deficiency. 

■ High urine FIGLU (Urine organic acids) indicates folate deficiency.


kresserinstitute.com	 5






Follow-up testing for impaired methylation - functional methylation testing. Consider the 
methylation pathways panel from Health Diagnostics and Research Institute.


TREATMENT 
■ There has been a recent trend toward using high-dose methyl donors in supplement 

form to treat methylation-related problems. 

■ There is some evidence that suggests that overmethylation may be detrimental.

■ Overmethylation has been associated with adverse effects, primarily immune 

dysregulation. 

■ We don’t really have enough research on the effects of long-term supplementation with 

high-dose methyl donors.

■ Methylation status depends on diet and lifestyle inputs, and I think diet and lifestyle 

change is the safest option.


Refer to handout on methylation nutrients and foods. All of the nutrients involved in the 
methylation cycle can be obtained from food in a nutrient-dense diet. 


SUPPLEMENT PROTOCOL 
■ Avoid folic acid.


○ Folic acid undergoes initial reduction and methylation in the liver, where a 
conversion to the THF form requires dihydrofolate reductase. Unfortunately, a lot 
of human beings have a relatively low activity of dihydrofolate reductase in the 
liver, and combined with a high intake of folic acid from fortified foods, this may 
result in unnatural levels of unmetabolized folic acid entering the systemic 
circulation. 


■ The best forms to supplement with are 5-MTHF or folinic acid, 5-formyl-THF. 


○ Remember, 5-MTHF is a cofactor for methionine synthase, which converts 
homocysteine back into methionine. 


■ Start with a lower dose of 200 to 400 mcg per day of 5-MTHF.

■ Many individuals experience side effects even with lower doses of 5-MTHF, including 

anxiety, agitation, insomnia, and overstimulation. These effects may pass after a short 
period of time.


■ However, some patients just cannot tolerate 5-MTHF. In these cases, use folinic acid at 
a dose of 800 mcg per day, which is much better tolerated than 5- MTHF, and typically 
works pretty well for normalizing folate. 


■ Retest after 60 days. 

■ Once underlying mechanisms are addressed, consider transitioning to a dietary 

approach.

■ If the patient is unable to maintain their folate levels just with diet alone, weigh the risk 

of high homocysteine, which is an inflammatory protein associated with cardiovascular 
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disease and cognitive disorders such as Alzheimer’s, versus the risk of supplementing 
long-term with higher doses of methyl donors, which, as you know, has been shown to 
have some adverse effects in certain studies.


■ As far as I can tell, the best option in these cases is probably to supplement, but use 
the lowest effective dose, and then continue to address mechanisms that are known 
to impair methylation.
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