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Introduction

Obesity and Alzheimer’s disease (AD) are two of
the largest chronic disease epidemics of the 21

century
The rise in obesity and AD is concurrent
Over 80% of AD cases are associated with

obesity; only 27% of patients with AD maintain a

normal body weight

AD is increasingly recognized as a systematic
metabolic-inflammatory disorder, sometimes

referred to as “type 3 diabetes” due to strong links
with insulin resistance and chronic inflammation

Objective

It remains unclear whether obesity-associated AD

risk is reversible

This review examines the literature on obesity-

driven epigenetic mechanisms in AD

The review proposes two categories of obesity-
associated epigenetic alterations: (1) DURABLE

MARKS and (2) ENVIORNMENTALLY
REINFORCED MARKS

Methods

Design: Comprehensive literature review using

PubMed Advanced Search.
Search Terms: (obesity[Text Word]) AND
(Alzheimer's Disease[ Text Word] OR

dementia[ Text Word]) AND (epigenetic[Text

Word] OR DNA methylation[Text Word)]).
Yield: 46 peer-reviewed English-language
articles (2007-2026).

Article Types: Systematic reviews, preclinical

mouse models, and clinical cohort studies.

Results

Durable Marks

Biologically embedded, persist despite weight
loss:

Shared Genetic Modules TYROBP and
PICALM: Convergent risk loci linking
adipose inflammation to microglial
signaling and amyloid-f clearance.
APOE-g4-Linked Hypomethylation:
Methylation patterns at the APOE locus are
determined in by genotype.
Transgenerational Imprinting: Maternal
obesity imprints leptin resistance and
chromatin changes in offspring, persists
cross-generationally.

Environmentally Reinforced Marks

Responsive to intervention:

» Chronic Inflammation: Adipose-derived
TNF-a represses brain GLUT4 transcription
—reversible via HDAC inhibition and weight
loss.

» Accelerated Epigenetic Aging: ‘Clocks’
run faster in obese and AD patient — slowed
by exercise and caloric restriction.

+ Gut Microbiome-Brain Axis: Depletion of
butyrate producing bacteria impacts
cognition. Restorable via diet and
probiotics.

Conclusion

Obesity-associated AD risk is mechanistically
mediated by epigenetic translation of metabolic
stress into gene regulation changes.

Midlife represents an intervention window when
reversible marks can still be modified before they
transition into durable states.

Actionable levers include exercise, dietary
modification, butyrate supplementation, and
HDAC inhibitors.

Future research should leverage longitudinal
human cohorts and integrate epigenetic
biomarkers into AD prevention trials.

Critical Window & Intervention Targets

Exercise (aerobic & resistance)

Midlife = critical, potential window where environmentally responsive marks can still be
reversed before becoming biologically durable.

Actionable epigenetic levers:

Diet (Mediterranean diet & caloric restriction

Weight management

Butyrate supplementation (short-chain fatty acids)
Anti-inflammatory lifestyle (sleep & stress reduction)
HDAC inhibitors (experimental treatment)
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