Baicalin Ameliorates Prenatal Stress-Induced Depressive-Like Behavior in Offspring via Targeting Glucocorticoid Receptor
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Introduction. Prenatal stress is a pivotal environmental risk factor for increased depression susceptibility in offspring, via impairing the placental glucocorticoid barrier and inducing neurodevelopmental disorders. Baicalin, a major active flavonoid in Scutellaria baicalensis Georgi, exerts potent antidepressant and neuroprotective effects, but its therapeutic efficacy and mechanisms against prenatal stress-induced offspring depression remain unclear.
Aims. This study aimed to investigate the therapeutic effects and mechanisms of baicalin on prenatal stress-induced depression-like behavior in offspring (mouse model), focusing on the glucocorticoid receptor (GR)-mediated pathway.

Methods. Pregnant mice underwent restraint stress (gestational day 12 to parturition) with concurrent baicalin administration (50, 100 mg/kg/day). At postnatal week 6, offspring depression-like behavior was evaluated via sucrose preference test (SPT), open field test (OFT), tail suspension test (TST), and forced swimming test (FST). Morphological (HE/Nissl/Golgi staining), biochemical (ELISA), and molecular assays (Western blotting, IHC/IF, molecular docking, siRNA silencing) were used to assess neuronal structure, hormone/neurofactor levels, and protein expression.

Results. Baicalin ameliorated depressive-like behaviors in prenatal stress-exposed offspring as reflected by SPT/OFT/TST/FST changes. Molecular and cellular assays confirmed GR is the direct functional target of baicalin. Baicalin upregulated GR expression in the placenta and hippocampus, restored 11β-hydroxysteroid dehydrogenase 1 (11β-HSD1)/11β-HSD2 balance, reversed hypothalamic-pituitary-adrenal (HPA) axis hyperactivity (reduced corticotropin-releasing hormone, adrenocorticotropic hormone, corticosterone), and elevated BDNF and 5-HT levels. Baicalin also restored hippocampal neuronal morphology, enhanced dendritic spine density, and upregulated doublecortin and postsynaptic density protein 95 expression, reversing neurodevelopmental impairment.

Discussion. Our findings demonstrate that baicalin ameliorates prenatal stress-induced depression-like behavior in offspring by directly targeting GR, protecting the placental glucocorticoid barrier, normalizing HPA axis and neurotrophic/serotonergic systems, and reversing hippocampal neurodevelopmental impairment. This study provides a novel potential strategy for preventing and treating prenatal stress-related neuropsychiatric disorder.
