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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

What does this mean? I wanted to know what happens if  both Mom 

and Dad drink; do things get worse? 



Blood Alcohol Concentration (average):

Maternal: ~84 mg/dL
Paternal: ~92 mg/dL

Dual Parental Model of  Alcohol Exposure

Drinking in the Dark
4-Hour Voluntary Alcohol 

Consumption

C57BL/6J Mice

Chronic Exposure

Blood Alcohol Levels

(0.08% to 0.1%)

Legal Limit USA

0.08%

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. 



Philip J. Cook, Paying the Tab: The Costs and 

Benefits of Alcohol Control (Figure).

Bose et al., 2017 National survey on drug use 

and health 

The top 10% of 

American adults – 

24 million of them, 
consume an 

average of 74 

drinks per week or 
more than 10 drinks 

per day.

Number of  drinks 

per week

Paternal Contribution to Fetal Alcohol Syndrome?

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

What does this mean? We see dose-dependent impacts from maternal, paternal, 

and Dual-Parental alcohol exposures. 

Brain Weight

Body Weight

Microcephaly 

Thomas et al., Journal Clin Invest. 2023



Maternal & Paternal Alcohol Exposure & 

Mitochondrial Stress

Roach et al., Andrology, 2023; Roach et al., Mol Hum Repro 2023

What does this mean? Our analysis suggests that maternal and 

paternal alcohol exposures alter offspring mitochondrial health.  



Paternal Alcohol Use Causes Heritable 

Mitochondrial Stress

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

transmits a memory to the offspring that compromises long-term 

mitochondrial function.

Alcohol

Hypothesis: The mitochondrial stress caused 
by chronic alcohol exposure causes an adverse 

form of  mitochondrial adaptation in offspring. 



What does this mean? I wanted to know if  dad’s drinking 

impacts his children’s mitochondria . 

Paternal Alcohol Use Alters Offspring 

Mitochondrial Function

Bhadsavle unpublished



Paternal Alcohol Use Alters Offspring 

Mitochondrial Function

Gestational Day 16.5 Brain
Control
Alcohol

Fetal Development

Bhadsavle unpublished

What does this mean? Paternal alcohol use changes mitochondrial function in 

the developing brain. 

Paternal Exposure Only



Paternal Alcohol Use Alters Offspring 

Mitochondrial Function

Postnatal Day 60 Liver

Adolescence / Early Adult

What does this mean? Chronic paternal alcohol use has long-term effects on his 

children’s mitochondrial function – even into late adolescence / early adulthood. 

Bhadsavle unpublished

Paternal Exposure Only



Mitochondrial 
Dysfunction

Paternal Alcohol Use Alters Offspring 

Mitochondrial Function

What does this mean? Altered mitochondrial function and downstream 

inflammation drive chronic disease. 



Paternal Alcohol Use Alters Offspring 

Mitochondrial Function

Inflammatory IL-6 Expression Across Life – Basel et al., 2025

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

Inflammaging is chronic, low-grade, sterile 

inflammation that accelerates aging and 

drives age-related diseases.

What does this mean? Increased inflammation accelerates the onset of 

age-related disease and frailty. 

https://www.google.com/search?q=Inflammaging&sca_esv=a5881bad33bcfab6&rlz=1C5GCEM_enUS1173US1173&sxsrf=ANbL-n6m68UHfCwKMdADiip3AAPM9PVAxw%3A1775590206939&ei=PlvVaZr7OJWqqtsPlJLX2AE&biw=2056&bih=1285&ved=2ahUKEwj6t5CsxNyTAxUrnWoFHbP5GlcQgK4QegYIAQgAEAU&uact=5&oq=Inflammaging&gs_lp=Egxnd3Mtd2l6LXNlcnAiDEluZmxhbW1hZ2luZzIIEAAYgAQYsQMyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgAQyBRAAGIAEMgUQABiABDIFEAAYgARI7AhQAFgAcAB4AZABAJgBT6ABT6oBATG4AQPIAQD4AQL4AQGYAgGgAlaYAwCSBwExoAfaBLIHATG4B1bCBwMyLTHIBwSACAE&sclient=gws-wiz-serp


Heritable Mitochondrial Stress and 

Inflammaging

Alcohol

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 

an Aging Phenotype?

300 Days / 

10 Months 

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

alcohol and the impacts on aging. 



Cage Enrichment

Igloo housing

Tunnels 

Abundant nesting material

Gummy Bones

Manzanita Wood Gnawing Sticks

Parental Alcohol Exposures And Aging

What does this mean? Cage enrichment is necessary to overcome the stress of  

alcohol withdrawal and prevent BOTH pregnancy loss and pup loss. 



Control

Paternal

Maternal

Dual

Parental Alcohol Exposures And Aging

Brain (Hippocampus) Senescence-associated beta-gal (SA-β-gal)

Basel et al., Aging & Disease 2025

What does this mean? We observed evidence that parental alcohol use drives 

increased senescence and inflammation in the middle-aged brain. 



What does this mean? We observed evidence that parental alcohol use 

causes increased liver fibrosis in middle-aged males. 

Control

Paternal

Maternal

Dual

Parental Alcohol Exposures And Aging

Sirius red  -  Fibrosis   Male Offspring

Basel et al., Aging & Disease 2025



What does this mean? We observed evidence that parental alcohol use 

drives fatty liver disease in middle-aged males. 

Control Maternal

Paternal Dual

Parental Alcohol Exposures And Aging

Oil Red O -  Fatty Liver

Basel et al., Aging & Disease 2025



Parental Alcohol Exposures Alter 

Mitochondrial Function In Middle Age

Ratio of  

NAD+ to NADH

A high NAD+/NADH ratio is primarily 

maintained by Complex I activity.

Basel et al., Aging & Disease 2025

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

Diethylnitrosamine (DEN)-induced 

carcinogenic liver injury

What does this mean? We wanted to know whether increased 

inflammation increases susceptibility to cancer. 

Mitochondria & Cancer



Parental Alcohol Exposures and 

Offspring Liver Disease
Male offspring Only

Con v Mat *

Con v Pat *

Con v Dual 0.07

Number of Visible Tumors

What does this mean? We found evidence that chronic parental alcohol 

use increased the incidence and size of tumors in male offspring.



Summary



Next Steps…

What does this mean? OPINION – Strategies aimed at improving 

mitochondrial health may help improve FASD health outcomes.
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