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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 
Crohn’s disease with diarrhea and bloating 
PMHX 
• Age 45 -NSTEMI- 99% stenosis mid-RCA and LAD 

stenosis 
• 250 pounds.  BMI 44.3  age 40  
• Hypertension
• Hyperlipidemia 
• Hashimoto’s hypothyroidism
• T2DM  HbA1C  8.5  no medications 
• Crohn's disease 
• Lupus 
• Psoriasis 
• Depression, anxiety, insomnia with daytime 

hypersomnolence 
• Low 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), 1–12 







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

• Maternal health
• Fetal health 
• Reproductive cell health
• Microbiome 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 
shortest it’s been in nearly two decades, according to December 
data from the CDC.





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

Most chronic diseases can be 
prevented by eating well, being 
physically active, avoiding 
tobacco and excessive drinking, 
and getting regular health 
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 



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

• Nurturing your body, brain, and social connections can 
help you bounce back from stress. 

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

• The gut microbiota is an “organ” with frontline exposure to 
environmental changes and insults. 

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

• 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 Medicine volume 21, Article number: 163 (2023)

Smoking affects the gut microbiota by: 

• Raising the pH of the intestinal environment

• Inducing chronic low-grade inflammation and 
inflammatory related diseases

• Promoting 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): 389–396. 

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



Social connection, whether with other people or through “compassionate 
attention” to yourself, is one of the most important ways to activate the vagal 
parasympathetic network.



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

• Loneliness is comparable to smoking up 
to 15 cigarettes a day

• Low social support is a significant 
predictor of inflammation.

• Chronic 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


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

• Increased 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 – 336

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

• Heavy, chronic alcohol consumption caused epigenetic age 
acceleration (EAA) 



Alcohol and Intestinal Microbiota studies show that alcohol 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






• Poorer sleep was associated with marked acceleration of epigenetic aging while 
better sleep was associated with decelerated epigenetic aging 

• Participants with longer and more regular sleep showed reduced age difference 
by 2.48 years

• Those with shorter and more irregular sleep showed an increased age difference 
by 4.13 years  



Epigenetic aging and immune senescence in women with insomnia 
symptoms: Findings from the Women’s Health Initiative Study                   
Biol Psychiatry. 2017 Jan 15; 81(2): 136–144.

https://www.ncbi.nlm.nih.gov/entrez/eutils/elink.fcgi?dbfrom=pubmed&retmode=ref&cmd=prlinks&id=27702440




Exerkines in Health, Resilience and Disease
Nature Reviews Endocrinology Volume 18 | May 2022 | 273 



Interplay Between Exercise and 
Gut Microbiome in the Context of 
Human Health and Performance
Front. Nutr., 10 June 2021





“LET FOOD BE THY MEDICINE AND 
MEDICINE BE THY FOOD”



Higher diet quality relates to 
decelerated epigenetic aging

Am J Clin Nutr 2022;115:163–170.

Higher diet quality is associated with 
slower epigenetic age acceleration, and 
has beneficial effects on lifespan and 
health span.

Findings emphasize that adopting a 
healthy diet, mostly whole plants, is 
crucial for maintaining healthy aging.



Carotenoids Are Associated 
With A Younger Epigenetic Age 

And A Reduced All-Cause 
Mortality Risk 







Dietary polyphenols influence gut 
microbiota composition in the 
host, maintain intestinal barrier 
integrity, improving the host’s 
metabolism. 

Intestinal microbiota metabolize 
polyphenols into bioactive 
metabolites that modulate the 
host’s regulatory metabolism 
network, thus reducing 
inflammation and chronic disease 
risk. 
Antioxidants 2022 Jun; 11(6): 1212.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9220293/




Environmental exposure to glyphosate and glyphosate-based 
herbicides has the potential to negatively influence 
neurodevelopment and behavior across generations indirectly 
through the gut-brain-microbiome axis. Potential mechanisms by 
which glyphosate may elicit these effects are through the disruption of 
the normally symbiotic relationship of the host and the gut 
microbiome. Given glyphosate can kill commensal members of the 
microbiome like Lactobacillus spp., Ruminococaeae 
and Butyricoccus spp., resulting in reductions in key microbial 
metabolites that act through the gut-brain-microbiome axis including 
indoles, L-glutamate and SCFAs. Glyphosate- resistant microbes in the 
gut have the potential to increase the production of pro-inflammatory 
cytokines and reactive oxygen species which may result in increased 
HPA activation, resulting in increased production of glucocorticoids 
which have implications on neurodevelopment. In addition, maternal 
transfer of the gut microbiome can affect immune and 
neurodevelopment, across generations.

Is the Use of Glyphosate in Modern Agriculture Resulting in Increased Neuropsychiatric Conditions 

Through Modulation of the Gut-brain-microbiome Axis?

Front Nutr. 2022; 9: 827384.

Animal & Human Studies Suggest That Exposure to Glyphosate & Herbicide 
Adjuvants Can Induce Adverse Health Outcomes Mediated by the Microbiome

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8959108/


The Health Effects of 
Genetically Modified 
Foods: a Brief Review

The major health risks 
potentially associated with 
GM foods are toxicity, 
allergenicity, genetic hazards, 
and microbiome alterations. 

Genetically-modified foods 
have the potential to solve 
many of the world’s hunger 
and malnutrition problems

The drawbacks can be 
expressed as environmental 
hazards, health hazards, 
economic concerns as well as 
legal issues.

International Journal of Nutritional Sciences: February 09, 2021







WHAT FOOD INCREASES THE RISK OF COLORECTAL 
CANCER?

MEAT

10–30% increased risk for each increment of 100g/day of total or red meat, with no clear limit 
threshold identifiable. Chapelle N, et al. Gut. 2020





All DISEASE BEGINS IN THE GUT 
HIPPOCRATES 



Image credit: amnh.org 



Front Immunol. 2020; 11: 594150.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7829348/


Autoimmune Thyroiditis Normal duodenal mucosa 

TJ

• Inflammation and 
antigens directly impact 
thyroid hormone levels

• Interferes with 
deiodinase activity and 
inhibition of TSH

• Microbiota influence 
absorption of vital 
minerals necessary for 
thyroid function: iodine, 
selenium, zinc, and iron. 

TJ



Functional Interactions 
Between Enterocytes, 
Immune Cells, and 
Microbiota 

• RED- Gut Epithelial Cells 

• GREEN- Dendritic Cells

• BLUE- Beta Cells

• WHITE- T-Cells 

Alessio Fasano

https://www.researchgate.net/profile/Alessio-Fasano


Immune Dendritic Cell inserted 
in the gut epithelial layer and 
into intestinal lumen.

Dendritic cells are central 
to the initiation of 
primary immune 
responses and are pivotal 
in the generation of 
adaptive immunity

Inflammatory bowel diseases 2010
Intestinal dendritic cells: Their role in bacterial recognition, 
lymphocyte homing, and intestinal inflammation 

https://www.semanticscholar.org/paper/Intestinal-dendritic-cells%3A-Their-role-in-bacterial-Ng-Kamm/a44fadf9cc5f4c3c367c497a7db9d52df7a9fea4
https://www.semanticscholar.org/paper/Intestinal-dendritic-cells%3A-Their-role-in-bacterial-Ng-Kamm/a44fadf9cc5f4c3c367c497a7db9d52df7a9fea4


• Modern man emerged over 200,000 years ago

• Human genome has remained unchanged 

• Genetically we are adapted to the foods present 200,000 years 
ago.

• Fruits and vegetables, provided greater than 50% of energy 
intake, Americans today consume less than 16%.

• High plant-based dietary intake made ancestral diets base-
yielding, unlike today's acid-producing pattern.

• Fiber consumption was estimated to be 100-150 g/day and the 
average American today consumes less than 10 g/day 

Our ancestral 
human diet

 Should it be a 
paradigm for 

contemporary 
nutrition?

S Boyd Eaton 1

Proc Nutr Soc. 2006 
Feb;65(1):1-6. doi: 
10.1079/pns2005471

https://pubmed.ncbi.nlm.nih.gov/?term=Eaton+SB&cauthor_id=16441938
https://pubmed.ncbi.nlm.nih.gov/16441938/#affiliation-1


The plant-based diet microbiome

• More short chain fatty acids than meat eaters
 Protect the intestinal barrier, regulating our immune system and control our appetite and blood sugar

• Better at suppressing the growth of colon cancer cells
 Butyrate triggers apoptosis of pre-cancerous cells

• Far lower levels of secondary bile acids
 Secondary bile acids are pro-inflammatory & pro-carcinogenic to our gut lining

• The plant-based microbiomes lacked the ability to metabolize carnitine (from meat) and 
choline (from eggs)

 Individuals with elevated serum TMAO are 3.4 times more likely to develop CRC

Angelis M, et al. Diet influences the functions of the human intestinal microbiome. 2020
Bae S, et al. Plasma choline metabolites and colorectal cancer risk in the Women's Health Initiative Observational Study.Cancer Res.



Low Fiber High Fat Diet 
Has Been Associated with 

Immune Dysregulation 

Inflammatory 
Autoimmune Diseases

• Parkinson’s Disease
• Rheumatoid Arthritis 
• Multiple Sclerosis 
• Irritable Bowel Disease
• Type 1 DM
• Eczema & Psoriasis 
• Food Allergies 
• Asthma

NCD- Chronic Diseases

• Obesity 
• Metabolic Disorders
• NAFLD
• Irritable Bowel 

Syndrome and digestive 
disorders

• Heart Disease 

Immune and Genetic 
Dysregulation

• Alzheimer’s Dementia
• Cancer 







• Short-chain fatty acids (SCFAs) are important for overall 
health maintenance.

• SCFAs have an important role in lipid and glucose 
metabolism homeostasis.

• SCFA cross the BBB and regulate neurotransmitters. 

• SCFAs can modulate immunological activity.



Immunity 2014 40833-842DOI: 

(10.1016/j.immuni.2014.05.014) 

Systemic 
Effects of 
SCFA 



The Impact of Dietary Fiber on Gut 
Microbiota in Host Health and Disease

Type, quality, and origin of our food shape 
our gut microbes and affect their 
composition and function, impacting host-
microbe interactions.

• Enhance mucous and anti-microbial 
function

• Increase tight junction proteins
• SCFA reduce oxygen levels 
• SCFA maintain functional immune system

Alterations in this ecosystem lead to 
Increased susceptibility to

• Infection 
• IBD
• CRC 

Cell Host & Microbe 23, June 13, 2018



Cell 167, 1339–1353, November 17, 2016

Mucus Layer 

Goblet Cell

Mucus 
Layer 

Mucus Layer 

Mucus Layer 

Mucus Layer 



Button et al, Nature 2014 (Harvard & University of California)



Fat, Fiber and Cancer Risk in African 
Americans and Rural Africans

Plant-based diet rapidly reverses harmful changes

Within 14 days of switching from Standard 
American Diet to high-fiber plant-based diet:

“Remarkable reciprocal changes in mucosal 
biomarkers of cancer risk in aspects of the 
microbiota and metabolome known to affect 
cancer risk”

• More beneficial SCFAs
• Less carcinogenic secondary bile acids
• Reduced mucosal proliferation rate

www.ncbi.nlm.nih.gov/pmc/articles/PMC4415091



Increase microbiome diversity 

and abundance by consuming 

greater than 

30 different plants per week 





DOI: (10.1152/ajpgi.00475.2020) 













BYOB:   Bring Your Own Biome 

Thank you 

M. Elizabeth Swenor, DO 
Henry Ford Health 

Medical director Lifestyle, integrative, Functional 
medicine 

mswenor1@hfhs.org 
313-585-6633

mailto:mswenor1@hfhs.org



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48
	Slide 49
	Slide 50
	Slide 51
	Slide 52
	Slide 53
	Slide 54
	Slide 55
	Slide 56
	Slide 57
	Slide 58
	Slide 59
	Slide 60
	Slide 61
	Slide 62
	Slide 63
	Slide 64
	Slide 65
	Slide 66
	Slide 67
	Slide 68
	Slide 69
	Slide 70
	Slide 71
	Slide 72
	Slide 73
	Slide 74
	Slide 75
	Slide 76
	Slide 77
	Slide 78
	Slide 79
	Slide 80
	Slide 81
	Slide 82
	Slide 83
	Slide 84
	Slide 85
	Slide 86
	Slide 87
	Slide 88
	Slide 89
	Slide 90
	Slide 91
	Slide 92

