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Impact of Maternal Stress in Pregnancy on Brain Function
of the Offspring

Jun UDAGAWA and Kodai HINO

Division of Anatomy and Cell Biology, Department of Anatomy, Shiga University of Medical Science

Abstract Epidemiological studies suggest that exposure to prenatal stressors, including malnutrition,
maternal immune activation (MIA), and adverse life events, is associated with increased risks of schizophre-
nia, autism spectrum disorder (ASD), and attention-deficit hyperactivity disorder (ADHD). However, the
underlying pathophysiological mechanisms are unclear. The first trimester of pregnancy is particularly a
vulnerable period. During this period, the self-renewal of neural stem cells and neurogenesis vigorously
occur, and synaptic connections are partially formed in the telencephalon. Disturbance of this neuronal
proliferation and migration during the first trimester may underlie the increased susceptibility to these dis-
orders. Epigenetic modifications, such as DNA methylation and histone modification, are critical mechanisms
for regulating gene expression. They can be affected by stress and are associated with an increase in suscep-
tibility to schizophrenia and developmental disabilities. Injection of polyinosinic—polycytidylic acid or
lipopolysaccharide induces MIA, enhances the expression of proinflammatory cytokines, and leads to the
activation of microglia and the subsequent epigenetic modification of neurons or glia in the offspring. Fur-
thermore, maternal high-fat diet and obesity similarly induce MIA and therefore may increase the risk of
developmental disabilities. In addition, maternal stress reprograms the hypothalamic—pituitary—adrenal
(HPA) axis, which regulates the stress response in the offspring. Thus, exposure to prenatal stress may in-
crease the susceptibility to schizophrenia, ASD, or ADHD in the offspring through epigenetic modifications,
MIA, and alteration of the HPA axis.

Key words: maternal stress (BEHAA b L 2), neurogenesis (fH#£F84:), schizophrenia (#i6RIAE),
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