
Healthspan, Epigenetics, and the Microbiome 

M. Elizabeth Swenor, DO 
Medical Director Lifestyle, Integrative, Functional Medicine 

Henry Ford Health

Healthy for a Lifetime Conference 
September 23, 2023 



I have no financial disclosures 



1. Define Epigenetics, Lifespan, Healthspan,  
      Transgenerational Inheritance, and the Human  
      Microbiome 

2. Discuss lifestyle modification for optimizing human  
     healthspan, microbiota health, and reducing health risks
     of stress driven aberrant epigenetic changes  

Objectives 





Sarah 62 yo Caucasian Female
CC: Fatigue, weight gain, uncontrolled T2DM, active 
/ǊƻƘƴΩǎ ŘƛǎŜŀǎŜ ǿƛǘƘ ŘƛŀǊǊƘŜŀ ŀƴŘ ōƭƻŀǘƛƴƎ 
PMHX 
ÅAge 45 -NSTEMI- 99% stenosis mid-RCA and LAD 

stenosis 
Å250 pounds.  BMI 44.3  age 40  
ÅHypertension
ÅHyperlipidemia 
ÅIŀǎƘƛƳƻǘƻΩǎ ƘȅǇƻǘƘȅǊƻƛŘƛǎƳ
ÅT2DM  HbA1C  8.5  no medications 
ÅCrohn's disease 
ÅLupus 
ÅPsoriasis 
ÅDepression, anxiety, insomnia with daytime 

hypersomnolence 
ÅLow Vitamin B12 and D3, Low magnesium





Your DNA is NOT 
Your Destiny 
(Epigenetics)

Why Your DNA Isn't Your Destiny| Jan. 18,2010

https://search.time.com/results.html?N=46&Nf=p_date_range%7cBTWN+20100101+20101231


2000, Randy Jirtle, Professor Duke University 





Role of environmentally induced epigenetic 
transgenerational inheritance in evolutionary 
biology: Unified Evolution Theory
Environmental Epigenetics, 2021, 7(1), 1ς12 







Epidemiological and prospective 
studies indicate that 
comprehensive lifestyle changes 
may modify the progression of 
prostate cancer.

Changes in prostate gene expression in men undergoing an intensive nutrition 
and lifestyle intervention

www.pnas.orgcgidoi10.1073pnas.0803080105



LIFESTYLE AND NUTRITION FOR FOUR

ÅMaternal health
ÅFetal health 
ÅReproductive cell health
ÅMicrobiome health 



Epigenetics in the Uterine Environment: How Maternal Diet and ART 

May Influence the Epigenome in the Offspring with Long-Term Health 

Consequences

Genes 2022, 13(1), 31; https://doi.org/10.3390/genes13010031

Transgenerational Inheritance 
Epigenetics in the Uterine Environment

https://doi.org/10.3390/genes13010031






Epigenetics impact 
healthspan  



Healthspan 

The period of life 
spent in good 
health, free from 
the chronic 
diseases and 
disabilities of 
aging



April 13, 2023  ͧU.S. life expectancy has declined to 76.4 years, the 
ƮŞƌƪƷŁƮƷ ŢƷͻƮ İŁŁƃ Ţƃ ƃŁĖƪŸǙ ƷǓƌ ĹŁĳĖĹŁƮ͎ ĖĳĳƌƪĹŢƃŗ Ʒƌ DŁĳŁƀİŁƪ 
data from the CDC.





Chronic diseases are responsible 
for 7 in 10 deaths each year. 

Most chronic diseasescan be 
prevented byeating well, being 
physically active, avoiding 
tobaccoandexcessive drinking, 
and getting regularhealth 
screenings.

https://www.cdc.gov/chronicdisease/about/index.htm
https://www.cdc.gov/nutrition/
https://www.cdc.gov/physicalactivity/index.html
https://www.cdc.gov/physicalactivity/index.html
https://www.cdc.gov/tobacco/basic_information/index.htm
https://www.cdc.gov/tobacco/basic_information/index.htm
https://www.cdc.gov/alcohol/
https://www.cdc.gov/cancer/dcpc/prevention/screening.htm
https://www.cdc.gov/cancer/dcpc/prevention/screening.htm


Klasa et al. BMC Geriatrics (2021) 21:51 

RESILIENCE DETERMINES HEALTHSPAN 



ÅResilience significantly contributes to longevity at all ages, 
and it becomes even more profound at advanced ages. 

Å Nurturing your body, brain, and social connectionscan 
help you bounce back from stress. 

ÅHealthy eating (mostly plants), physical activity, and regular 
sleep can improve your overall health, resiliency,  and is 
your first line of defense against diseases.

Å¢ƘŜ Ǝǳǘ ƳƛŎǊƻōƛƻǘŀ ƛǎ ŀƴ άƻǊƎŀƴέ ǿƛǘƘ ŦǊƻƴǘƭƛƴŜ ŜȄǇƻǎǳǊŜ ǘƻ 
environmental changes and insults. 

ÅDuring the lifetime of an individual, the microbiome is 
exposed to challenges such as unhealthy diet, medications 
and infections. 

Å Impaired ability to bounce back to the pre-challenge 
baseline may lead to dysbiosis, decreased resiliency, and 
chronic disease. 

Front Microbiol. 2020; 11: 572921. doi: 10.3389/fmicb.2020.572921

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7522446/
https://doi.org/10.3389%2Ffmicb.2020.572921








Ageing Research Reviews 69 (2021) 101348

A systematic review of biological, social and 
environmental factors

associated with epigenetic clock acceleration

Over 156+ publications 
on biological clocks 
report that SMOKING is 
the largest predictor of 
accelerated aging.  



Major Lifestyle Recommendations 
For Increasing Healthspan and Reducing Biological Age 

Smokers demonstrated a higher aging ratio, and 
both male and female smokers were predicted to 
be twice as old as their chronological age as 
compared to nonsmokers. 

The results were carried out based on the blood 
profiles of 149,000 adults.



Cross-talk between gut microbiota and 
tobacco smoking: a two-sample 
Mendelian randomization study

BMC Medicinevolume21, Articlenumber:163(2023)

Smoking affects the gut microbiota by: 

ÅRaising the pH of the intestinal environment

ÅInducing chronic low-grade inflammation and 
inflammatory related diseases

ÅPromoting damaging oxidative stress which increases 
systemic inflammation  

https://bmcmedicine.biomedcentral.com/




Psychological and biological resilience modulates the effects of 
stress on epigenetic aging

Translational Psychiatry (2021) 11:601



Dialogues Clin Neurosci. 2019 Dec; 21(4): 389ï396. 

Epigenetics as a key link between psychosocial stress and aging: concepts, 
evidence, mechanisms

Anthony S. Zannas, MD

Cumulative life-time stress 
is associated with 
accelerated epigenetic 
aging 

Personal life stress had 
greater impact in older 
compared to younger 
participants 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6952744/
https://pubmed.ncbi.nlm.nih.gov/?term=Zannas%20AS%5BAuthor%5D


Cross Talk 

An upset brain can inform the gut, and an 
upset gut can inform the brain



The Role of Microbiome 
in Insomnia, Circadian 
Disturbance and 
Depression Front. 
Psychiatry, 05 December 
2018



.



Several studies reveal the benefits of deep-breathing 
exercises for at least five minutes, three to five times a 
day help to lower cortisol levels, ease anxiety and 
depression, improve memory, and improve vagal-
parasympathetic tone.



Exploring Epigenetic Age in Response to Intensive Relaxing Training: A Pilot Study to Slow Down Biological Age
Int. J. Environ. Res. Public Health 2019, 16, 3074; doi:10.3390/ijerph16173074



{ƻŎƛŀƭ ŎƻƴƴŜŎǘƛƻƴΣ ǿƘŜǘƘŜǊ ǿƛǘƘ ƻǘƘŜǊ ǇŜƻǇƭŜ ƻǊ ǘƘǊƻǳƎƘ άŎƻƳǇŀǎǎƛƻƴŀǘŜ 
ŀǘǘŜƴǘƛƻƴέ ǘƻ ȅƻǳǊǎŜƭŦΣ ƛǎ ƻƴŜ ƻŦ ǘƘŜ Ƴƻǎǘ ƛƳǇƻǊǘŀƴǘ ǿŀȅǎ ǘƻ ŀŎǘƛǾŀǘŜ ǘƘŜ ǾŀƎŀƭ 
parasympathetic network.



Å23 meta-analyses published between 
1994 and 2021, which include 1,187 
longitudinal and cross-sectional studies 
with more than 1,458 million 
participants

ÅLoneliness is comparable to smoking up 
to 15 cigarettes a day

ÅLow social support is a significant 
predictor of inflammation.

ÅChronic inflammation associated with 
low social integration impacts multiple 
diseases that represent the leading 
causes of disability and mortality 
worldwide, including cardiovascular 
disease, cancer, diabetes mellitus, 
chronic kidney disease, non-alcoholic 
liver disease, and autoimmune and 
neurodegenerative disorders. 

Social Support and Longevity: Meta-Analysis-Based Evidence and Psychobiological Mechanisms  
https://doi.org/10.3389/fpsyg.2021.717164

https://doi.org/10.3389/fpsyg.2021.717164


ÅLower levels of loneliness and higher 
levels of wisdom, compassion, social 
support, and social engagement were 
associated with greater diversity of the 
gut microbiome

ÅIncreased gut microbial diversity is 
associated with greater emotional well-
being, particularly positive affect, larger 
social networks, and improved health and 
longevity

Association of Loneliness and Wisdom With Gut Microbial Diversity and Composition: An Exploratory Study
Front. Psychiatry, 25 March 2021  





Epigenetic aging is accelerated in alcohol use disorder and regulated by genetic 
variation in APOL2

Neuropsychopharmacology (2020) 45:327 ς 336

ÅEpigenetic clock alcohol study on 331 individuals with Alcohol Use 
Disorder (AUD) and 201 healthy controls. 

ÅHeavy, chronic alcohol consumption caused epigenetic age 
acceleration (EAA) 



Alcohol and Intestinal Microbiota studies show thatalcohol promotes both dysbiosis and bacterial 
overgrowth which in turn leads to an increase in the release of endotoxins, produced by gram-negative bacteria

Volume 38 Issue 21 January 2017 Alcohol and Gut -Derived Inflammation

https://arcr.niaaa.nih.gov/volume/38/2





