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Abstract 

Embryogenesis is a highly complex, dynamic, and tightly regulated process that is highly 
susceptible to external factors. Prenatal substance abuse is a major public health concern. The 
severity of the resulting birth defect(s) depends on the substance, amount of substance used, and the 
period of gestation during which the abuse happened. Although substance abuse during the first 
trimester is very common, several women continue the abuse into their second trimester, which is a 
crucial period for fetal neurogenesis and angiogenesis. The microvasculature that invades the fetal 
brain during this period supports nutritional needs, provides endocrine control of fetal growth, and 
promotes neural development. Although several studies have documented morphological changes in 
the fetal brain and behavioral changes due to teratogen exposure, acute changes in vasculature of the 
fetal brain are not well understood or documented. This study used angiographic optical coherence 
tomography to evaluate acute changes in murine fetal brain vasculature due to maternal exposure to 
three of the most commonly abused substances: alcohol, nicotine, and synthetic cannabinoids. 
Results showed drastic reduction in vasculature within 45 minutes after maternal exposure to the 
respective teratogen. 
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