Relationship between Treatment-Resistant Depressive-like Behaviors and Altered Purine Metabolism in Prenatal Stress.
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Introduction. Epidemiological studies have reported that children born to mothers who experienced stress during pregnancy are more likely to develop depression later in life. Moreover, such cases often show reduced responsiveness to treatment, suggesting that the underlying mechanisms may differ from those of adult-onset depression, but the details remain unclear.
Aims. Using a mouse model, we aimed to investigate the mechanisms by which maternal stress during pregnancy contributes to the development of depression-like phenotypes in offspring.
Methods. From gestational day 0 to birth, pregnant mice were provided with drinking water containing corticosterone (CORT; 40 µg/ml). In postnatal week 8, the open-field test, forced swim test, and social interaction test were conducted on the offspring to assess locomotor activity, depression-like behavior, and sociability. Antidepressant responsiveness was also evaluated in the forced swim test. After behavioural tests, brains were collected for molecular analyses.
Results. Offspring exposed to maternal CORT showed a significant increase in immobility time in the forced swim test, reduced time spent in the center area in the open field test, and decreased interest in conspecifics in the social interaction test. Fluoxetine and mirtazapine had no effect on immobility time, whereas ketamine significantly reduced it. Moreover, hippocampal expression of enzymes involved in purine metabolism was upregulated by ketamine.
Discussion. These findings indicate that prenatal CORT exposure induces depression-like, anxiety-like, and social deficits, which are resistant to classical antidepressants in offsprings. The observed upregulation of purine metabolic enzymes suggests enhanced purine turnover, and depletion of ATP as a neurotransmitter may underlie the emergence of depressive-like behaviours.
