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Astrocytes express mu opioid receptors, but the function of these receptors remains poorly 
understood. We evaluated the effects of astrocyte-restricted knockdown of mu opioid receptors 
on reward- and aversion-associated behaviors in mice chronically exposed to morphine. 
Specifically, the Oprm1 gene encoding mu opioid receptor 1 was selectively deleted from brain 
astrocytes in Oprm1 conditional knockdown (cKD) mice. These mice did not exhibit changes in 
locomotor activity, anxiety, or novel object recognition or in their responses to the acute 
analgesic effects of morphine. Oprm1 cKD mice displayed increased locomotor activity in 
response to acute morphine administration but unaltered locomotor sensitization. Oprm1 cKD 
mice showed normal morphine-induced conditional place preference but exhibited stronger 
conditioned place aversion (CPA) associated with naloxone-precipitated morphine withdrawal. 
Notably, elevated CPA lasted up to 6 weeks in mutant mice. Astrocytes isolated from the brains 
of Oprm1 cKD mice had unchanged levels of glycolysis but elevated oxidative phosporylation. 
The basal augmentation of oxidative phosphorylation in Oprm1 cKD mice was further 
exacerbated by naloxone-precipitated withdrawal from morphine and, similarly to that for 
conditioned place aversion, was still present 6 weeks later. Our findings suggest that mu opioid 
receptors in astrocytes are linked to oxidative phosphorylation and contribute to long-term 
changes associated with opioid withdrawal. 
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