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Targeted Lifestyle Intervention May
Help Reduce Epigenetic Age
This 8-week pilot study establishes that, in healthy aging males, a targeted
lifestyle program can reduce epigenetic age as measured by the Horvath
DNAmAge epigenetic clock. Compared to controls, participants receiving the
intervention demonstrated a significant decrease in epigenetic age of 3.23 years.

DNA methylation patterns reflect critical control of gene expression. Out of millions of
methylation sites on the human genome, only a few thousand have shown strong correlations
with age and may be used to derive epigenetic age. Hypermethylation is generally (though not
exclusively) associated with gene silencing and hypomethylation is usually linked to promotion
of gene expression. Overall, however, neither increased nor decreased methylation correlates
with age. This is because at certain genomic locations, gene silencing may be more adaptive for
health during aging (such as in sequences that promote cytokine expression), whereas in
others, hypomethylation may encourage expression of proteins with protective functions, such
as antioxidant enzymes.

Chronologic age and accelerated biological aging are associated with heightened risk for
cancer, neurodegenerative disease, cardiometabolic illness, and other conditions. In clinical and
preclinical research, lifestyle factors have been shown to impact biological aging processes,
healthspan, and epigenetic age. Dietary quality, nutrient and phytonutrient intakes, eating
schedules, physical activity level, sleep quality, and stress management can directly or indirectly
influence aspects of aging, and were addressed in this pilot project.

In this study, 43 males aged 50-72 years having no history of recent or chronic disease were
randomized to receive either an epigenetic treatment program or no intervention. Prior to and
during the treatment period, subjects were instructed to discontinue use of non-prescription
supplements other than fish oil up to 1 g/day, vitamin D up to 6000 IU/day, vitamin C up to 1
g/day, vitamin E up to 400 IU/day, and low-dose multivitamins. At baseline, 5 weeks, and 9
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weeks, epigenetic age was derived by Horvath DNAmAge evaluation of saliva, which is
considered to provide high-quality DNA for analysis.

According to the authors:

In relation to health care expenditures, “delaying aging by 2.2 years (with
associated extension of healthspan) could save $7 trillion over 50 years. This
broad approach was identified to be a much better investment than
disease-specific spending.”

“Currently, the best biochemical markers of an individual’s age are all based
on patterns of methylation.”

Clinical Summary

Intervention guidelines included specific recommendations regarding dietary intakes of liver,
eggs, dark leafy greens, cruciferous vegetables, beets, seeds, fruit, tea, spices, animal protein,
and oils, and participants were directed to eat only between 7 am and 7 pm. Treatment also
comprised exercise prescription, sleep recommendations, probiotic and phytonutrient
supplements, and a breathing exercise previously demonstrated to ameliorate epigenetic aging
in a healthy population.

Clinical findings from this pilot study include:

● Compared to controls, subjects receiving treatment showed a decrease in Horvath
DNAmAge epigenetic age of 3.23 years, a significant change.

● Compared to pre-treatment epigenetic age within their group, subjects on intervention
demonstrated a decrease in epigenetic age of 1.96 years (a result that tended towards
significance), while controls scored an average non-significant increase of 1.27 years in
epigenetic age.

● Intervention resulted in a significant reduction in mean triglyceride levels, which was
attributed mainly to heightened physical activity, reduced carbohydrate intake, and an
overall improvement in glycemic response.

● Treatment was associated with a significant increase in mean serum
5-methyltetrahydrofolate, the active form of folate. This finding is notable because the
intervention focused on food sources of active folate rather than using supplemental B
vitamins. The authors cite several studies linking high-dose folic acid supplementation
with negative health implications.

● The treatment group showed a trend towards reduced anxiety, though the effect was not
significant.

● The intervention group demonstrated significant decreases in total and LDL cholesterol.
● Among the 353 methylation sites comprising the Horvath DNAmAge clock, neither the

treatment nor control group displayed any overall increase or decrease in methylation.
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As this Horvath clock involves genomic sites that variously manifest either increased or
decreased methylation with age, the authors suggest that this finding is likely due to a
repatterning of methylation that is consistent with a younger biological age.

The authors cite many articles detailing effects of a broad array of lifestyle inputs on DNA
methylation during aging, such as the Mediterranean Diet and other plant-based diets, vitamin D
supplementation, dietary polyphenols, regular exercise, intakes of methylation-related nutrients,
regular mind-body practice, breathing exercises, and adequate sleep.

NUTRITION CONCLUSION

This pilot study demonstrates that lifestyle modification targeted at improving
DNA methylation patterning can reduce epigenetic age (as measured by the
Horvath DNAmAge epigenetic clock) after a relatively brief 8-week period of
multi-modal intervention.
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