Best1-mediated astrocytic reactivity drives depressive-like behaviors in mice via disrupting adult neurogenesis
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Introduction. Emerging evidence highlights reactive astrocyte and adult hippocampal neurogenesis (AHN) as promising therapeutic targets for major depressive disorders [1]. Gamma-aminobutyric acid (GABA) is a key gliotransmitter, acting as a negative signal for neural stem cells (NSCs) proliferation. Bestrophin 1 (Best1) channel in reactive astrocytes can mediate abnormal GABA release during stress [2]. However, the role of astrocytic Best1 channel in stress-related mental disorders has not been clarified. 
Aims. This research aims to investigate the role and mechanism of astrocytic Best1 channels in chronic stress-induced depressive-like behaviors in mice. 
Methods. Chronic social defeat stress (CSDS) with behavioral tests was used to mimic the depressive-like behaviors in mice. Pharmacological methods and viral vectors combined with transgenic mice were utilized to investigate the role of Best1 in depression. Immunofluorescence experiments were carried out to detect astrocytic reactivity and AHN.

Results. We found that chronic social defeat stress (CSDS) induced specific upregulation of Best1, an astrocytic gamma-aminobutyric acid (GABA)-permeable channel, in the dentate gyrus (DG) astrocytes (1.369±0.051, n=10, P<0.01). Overexpression of astrocyte-specific Best1 in the DG induced impairment of astrocytic complexity and AHN, resulting in depressive-like behaviors in mice. Conditional knockdown of astrocytic Best1 improved CSDS-induced depressive-like phenotype, inhibited astrocyte reactivity and AHN impairment. Mechanistically, stress-induced reactive astrocytes enhanced Best1-mediated ambient GABA release, suppressing neural stem cells proliferation in vitro and AHN in vivo. In addition, pharmacological inhibition of astrocytic GABA release with NPPB (50 mM, 1 μL per side, bilaterally) or blockade of GABAA receptor with L655708 (0.5 mg/kg/d, i.p. for 7 d) alleviated impaired AHN and depressive-like phenotype of mice. 
Discussion. These findings establish astrocytic Best1-GABA signaling as a key mediator of stress-induced AHN dysfunction and a potential therapeutic target for depression. 
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