Dexmedetomidine retracts hippocampal astrocyte processes in vivo
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低い精度で自動的に生成された説明]Introduction. Astrocytes are characterized by complex morphology with numerous processes, which are related to the physiology and pathogenesis of the CNS. It is known that astrocyte morphology is altered by various transmitters. However, the effect of the α2-adrenoceptor agonist dexmedetomidine, which is commonly used as a sedative, on astrocyte morphology especially in vivo is unknown.
Aims. We investigated the effects of dexmedetomidine in rodent hippocampal astrocyte morphology.
Methods. Mice were injected with dexmedetomidine (1−100 µg/kg, ip) and α2-adrenoceptor antagonist atipamezole (10 mg/kg, ip), and then brain slices were prepared after a certain time in the presence of isoflurane. In addition, acute hippocampal slices of rat brain were prepared and treated with dexmedetomidine (10 µM, 90 min). Slices were stained with GFAP, an astrocyte marker, and morphological parameters of astrocyte were evaluated using an automated analysis tool (Sethi et al, 2021). In addition, cell volume was assessed by injecting lucifer yellow into astrocytes using microelectrodes.
Results. Dexmedetomidine decreased several astrocyte morphological parameters such as territory in a concentration-dependent manner, which peaked 3 h after injection. Some parts of this reduction were not observed in the presence of atipamezole. Dexmedetomidine also significantly decreased astrocyte volume assessed by lucifer yellow 3 h after injection. Conversely, dexmedetomidine did not change astrocyte morphology in acute hippocampal slices, i.e., under conditions that suppress neural activity.
Discussion. It is suggested that dexmedetomidine retracts astrocyte processes via neuronal α2-adrenoceptors. However, atipamezole did not completely suppress this reaction, suggesting that mechanisms other than α2-adrenoceptors may be involved.
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