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ABSTRACT

Prenatal cannabis exposure (PCE) can adversely affect brain development, potentially leading to
neuropsychiatric disorders later in life such as depression, anxiety, and substance use disorders.
A9-tetrahydrocannabinol (THC) can cross the placental barrier, impacting neurodevelopment with
long-lasting consequences. Both THC and cannabidiol (CBD), found in Cannabis sativa L., interact
with the endogenous cannabinoid system, crucial for neurodevelopment from embryonic stages to
adulthood. This disruption may alter cellular processes and neurocircuitry, influencing behavior
later in life. Very limited information, however, exist on potential effects during infancy. This study
evaluated behavioral and molecular phenotypes of male and female pups following prenatal
cannabinoid exposure to THC and CBD. Pregnant adult female rats underwent vapor exposure to
either vehicle or cannabinoids (50 mg/mL THC + 5mg/ml CBD) 30 min/day from gestational day (GD)
51to GD20. Animals were sacrificed 24hrs after the USV test and plasma and brain retrieved for
molecular analyses. Infant isolation-induced Ultrasonic Vocalizations (USVs) at postnatal day 10
were assessed to evaluate the affective state of the pups. THC+CBD-exposed pups showed reduced
USV calls but uniquely exhibited calls in the 20 kHz range typically emitted in aversive situations.
Deep-learning analysis revealed disrupted communication patterns in THC+CBD-exposed pups.
PCE can alter the endocannabinoid system, dysregulation of which may lead to changes in the
hypothalamic-pituitary-adrenal (HPA) axis activity and corticosterone stress hormone levels. While
corticosterone levels did not differ between groups, their correlation with USV calls was altered in
THC+CBD-exposed pups, suggesting modified stress responses. These findings indicate prenatal
cannabis exposure may affect social communication and stress response in infancy. Molecular
analyses of brain samples are ongoing to further explore these effects.
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