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Prenatal Alcohol and Cannabinoid Exposure: Implications for Long-Term Health

» Alcohol exposure during pregnancy leads to lifelong developmental effects

» Cannabis use is increasingly co-used with alcohol (20-30% in young adults)

(Patrick et al., 2020, Alcohol Clin Exp Res)

» Combined exposure may worsen outcomes
» Effects extend beyond the brain to gut, immune, and metabolic systems

» Long-term consequences may include increased addiction vulnerability



Gut Microbiota Drives System-Wide Health Effects
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Study Questions:

1. Does prenatal exposures alter the adult gut microbiota and metabolome?
2. Are these changes associated with neurobehavioral outcomes, including
alcohol-seeking behavior?




Prenatal Exposure Model and Study Design
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Habituation & Handling

Sample Collection
* Fecal (caecum)

Adult Behavior Analyses

(Motor activity and alcohol-seeking behavior)

* Rotarod, Open Field Test * Microbiome (Shotgun sequencing)
* Home cage Drinking * Metabolite analysis (Metabolomics)
* Progressive Ratio e Plasma

* Metabolomics/LPS analysis




Prenatal Alcohol and Cannabinoid Exposure Alters Gut Microbiota in Adult Mice
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Prenatal Exposure Alters Specific Microbial Taxa
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Prenatal Exposure Reduces Short Chain Fatty Acid-Producing Bacteria

* Loss of SCFA-producing bacteria suggests impaired gut metabolic function
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Combined Alcohol and Cannabinoids exposure disrupts gut barrier integrity
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Gut Microbiota Correlates of Alcohol-Seeking Behavior in Alcohol/Cannabinoid Exposure
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Prenatal Exposure Drives Distinct Metabolomic Sighatures

Cecal Samples Plasma Samples
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Cecal Metabolites Associate with Behavioral Outcomes Following Prenatal SAC Exposure
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Metabolic Signatures and Candidate Biomarker for Prenatal Alcohol and Cannabinoid Exposure
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Model of Prenatal Exposure Effects on Gut, Metabolism, and Behavior

Prenatal Exposure
Alcohol / Cannabinoid / Combined
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Where we go from here?

» Comparison of the fecal and plasma metabolites

» Transcriptomics analysis in the liver, caecum and spleen

» Investigation of the association of microbiota, metabolites, transcriptomes, cytokines and behavioral
outcomes

» Prioritizing candidates for nutritional interventions.
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