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Paternal Contributions to FASDs

Is Dad the missing piece?

What does this mean? Can paternal alcohol use explain the wide variation in FASD
severity and prevalence?




Paternal Contributions to FASDs
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What does this mean? | wanted to know what happens if both Mom
and Dad drink; do things get worse?




Dual Parental Model of Alcohol Exposure

L L

MATERNAL

Drinking in the Dark
4-Hour Voluntary Alcohol
Consumption

C57BL/6J Mice /
Chronic Exposure

Blood Alcohol Levels

PATERNAL

o) 0)
i (0.08% to 0.1%)

10 WEEK EXPOSURE

Legal Limit USA
0.08%

Concentration (mg/dL)

KKKk
|
KKKk
200 - T |
@
®
150 -
o0
® o0
100 -
50
0 =

Control Paternal Maternal

Blood Alcohol Concentration (average):
Maternal: ~84 mg/dL
Paternal: ¥92 mg/dL

Thomas et al., Journal Clin Invest 2023

What does this mean? We developed a mouse model to examine

what happens when both Mom and Dad drink.



Paternal Contribution to Fetal Alcohol Syndrome?
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What does this mean? In the US, 8.3% of all adults of reproductive age consume
2 to 10 drinks per day. Our model approximates this population.




Dose-Dependent Changes in Placental &
Craniofacial Growth
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What does this mean? We see dose-dependent impacts from maternal, paternal,
and Dual-Parental alcohol exposures.



Maternal & Paternal Alcohol ExEosure &

Mitochondrial Stress
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What does this mean? Our analysis suggests that maternal and

paternal alcohol exposures alter offspring mitochondrial health.




Paternal Alcohol Use Causes Heritable
Mitochondrial Stress
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Hypothesis: The mitochondrial stress caused
by chronic alcohol exposure causes an adverse
form of mitochondrial adaptation in offspring.

What does this mean? | suspect that Mom and Dad’s alcohol use

transmits a memory to the offspring that compromises long-term
mitochondrial function.



Paternal Alcohol Use Alters Offsprin

Mitochondrial Function
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What does this mean? | wanted to know if dad’s drinking
impacts his children’s mitochondria . Bhadsavle unpublished




Paternal Alcohol Use Alters Offsprin
Mitochondrial Function
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What does this mean? Paternal alcohol use changes mitochondrial function in
the developing brain.




Paternal Alcohol Use Alters Offsprin
Mitochondrial Function
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What does this mean? Chronic paternal alcohol use has long-term effects on his
children’s mitochondrial function - even into late adolescence / early adulthood.




Paternal Alcohol Use Alters Offsprin
Mitochondrial Function

Inflammation Cardiovascular
Disease

Mitochondrial
Dysfunction

Dysbiosis

Syndrome

Cogniti\}e
Dysfunction

What does this mean? Altered mitochondrial function and downstream
inflammation drive chronic disease.




Paternal Alcohol Use Alters Offsprin
Mitochondrial Function
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What does this mean? We see evidence that parental alcohol use causes
increased chronic inflammation that persists across the life course.




Heritable Mitochondrial Stress and
Inflammaging
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What does this mean? Increased inflammation accelerates the onset of
age-related disease and frailty.
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Hypothesis: The mitochondrial stress caused
by chronic parental alcohol exposure causes
an adverse form of mitochondrial adaptation
that predisposes offspring to accelerated aging
and chronic disease.




Do Parental Alcohol Exposures Program
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What does this mean? We developed a mouse model to examine parental
alcohol and the impacts on aging.




Parental Alcohol Exgosures And Aging
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What does this mean? Cage enrichment is necessary to overcome the stress of
alcohol withdrawal and prevent BOTH pregnancy loss and pup loss.




Parental Alcohol Exgosures And Aging
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What does this mean? We observed evidence that parental alcohol use drives
increased senescence and inflammation in the middle-aged brain.




Parental Alcohol Exposures And Aging
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What does this mean? We observed evidence that parental alcohol use

causes increased liver fibrosis in middle-aged males.




Parental Alcohol Exposures And Aging
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drives fatty liver disease in middle-aged males.



Parental Alcohol Exposures Alter
Mitochondrial Function In Middle Age
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What does this mean? We found strong evidence that maternal and paternal
alcohol use continues to impact mitochondrial health in middle age.




Parental Alcohol Exposures and
Susceptibility to Chronic Disease
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What does this mean? We wanted to know whether increased

inflammation increases susceptibility to cancer.



Parental Alcohol Exposures and
Offspring Liver Disease
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What does this mean? We found evidence that chronic parental alcohol
use increased the incidence and size of tumors in male offspring.




Summar
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In Vitro
Fertilization

Sperm:
Altered noncoding RNAs L ]

and histone methylation,
but not DNA methylation

Changes mitochondrial
DNA copy number

Fertility:

Decreased embryo
- _\J development and reduced
pregnancy success rates

after IVF.

Placenta:
Dose-dependent decreases
in placental efficiency,
alterations in placental
histology and evidence of
mitochondrial dysfunction.

Brain: Dose-dependent
increase in microcephaly
and transcriptional changes
in the developing brain,
including evidence of
mitpchondrial dysfunction.

Face: Dose-dependent
alterations in craniofacial
patterning - reduced facial
depth, altered eye size, and
a loss of facial symmetry.
Publications
Chang et al., 2017, Epigenetics
Chang et al., 2019. Epigenetics & Chromatin
Bedi et al., Reproductive Toxicology
Thomas et al., 2021, FASEB
Bedi et al., 2022, Scientific Reports
Thomas et al., 2022, Frontiers Cell Development Biology
Roach et al., 2023a, Molecular Human Reproduction
Thomas et al., 2023a, Journal of Clinical Investigation
Thomas et al., 2023b, Journal of Clinical Investigation
Roach et al., 2023b, Andrology

Adult:

Craniofacial: Dental
malocclusion in adult
offspring - misalignment of
the upper and lower teeth.

Accelerated Biological
Aging: Mitochondrial
dysfunction that persists
across the life course.
ncreased systemic

infammation.

Susceptability to Adult
Disease: Hepatic
inflammation, markers of
fatty liver disease, and
increased tumor
development.
Higgins et al., 2024, Front Cell Dev Biology
Bhadsavle et al., 2024, Reproductive Toxicology
Basel et al.,, 2024, Aging & Disease
Thomas et al., 2025, Alcohol

Basel et al., 2025, Aging & Disease
Owusu-Ansah et al., 2025, Invest Opthalmol



Next Steps...

/ nature aging \

Article

https://doi.org/10.1038/s43587-025-00996-x

Effect of the mitophagy inducer urolithin A
onage-relatedimmunedecline:
arandomized, placebo-controlled trial

Mitophagy is a selective process that removes
damaged or dysfunctional mitochondria, ensuring
mitochondrial quality control.

Damaged
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mitochondrial health may help improve FASD health outcomes.
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