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One-carbon metabolism



PPARα
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Fibrates

Fatty acids
(PUFA > MUFA > SFA)

Adapted from Contreras (2013)



PPARα and one-carbon
metabolism
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Aim of thesis
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One-carbon metabolites and B-vitamins

PPARα -

activation

Dietary

composition

??
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Animal studies



TTA and one-carbon metabolites
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Paper I 



TTA and B-vitamins
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Paper I 



Summary so far

Strongest effects of TTA-treatment:

 NAM, mNAM, PL, MMA and DMG

 FMN and folate

Open questions

• Is this reflecting PPARα-activation?

• Are other PPARs involved?

• Are there PPAR-independent effects of TTA?



PPARs and one-carbon metabolites
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Paper II 



PPARs and B-vitamins
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Paper II 



Findings from animal studies
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Human study
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Paper III 



Cohort characteristics
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N = 1928

Paper III 



Aims
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One-carbon metabolites and B-vitamins

Macronutrient intake

• Carbohydrate

• Fat

• Protein

Dietary substitutions

Between:

• Macronutrients

• Fatty acid classes?

Paper III 



Linear regression models
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Final model also adjusted for reported total energy
and alcohol intake. 

Paper III 



Main findings

Protein, but not carbohydrate or fat, intake was
associated with several biomarkers

The same patters were seen whether protein 
replaced carbohydrate or fat

Dietary fat composition appeared to influence
several biomarkers

• PUFA replacing SFA 

Paper III 
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Protein and one-carbon metabolites

Paper III 



Protein and B-vitamins
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Paper III 



Protein and food profile

Yoghurt



PUFA  SFA 

Paper III 



PUFA  SFA 

Paper III 



PPARα-activation  Consistent and strong 
effect on many biomarkers

• Potential biomarkers of PPARα-activity

PPARα-activation and dietary composition 
influences the one-carbon metabolism

Protein  Most B-vitamins higher

Substituting PUFA for SFA  Similar 
metabolic profile to PPARα-activation


