The inhibition of MAG Lipase reduces opioid reward via VTA CB1 receptors without altering
analgesia
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The interaction between the opioid and endocannabinoid systems suggests that targeting the
endocannabinoid system (eCB) could be a viable approach to develop new pharmacological
treatments in conjunction with opioid-based therapies. The eCB signaling is controlled by two
main enzymes: monoacylglycerol lipase (MAGL), responsible for regulating 2-
Arachidonoylglycerol (2-AG), and fatty acid amide hydrolase (FAAH), which regulates
anandamide (AEA). Using conditioned place preference and self-administration experiments
conducted with both male and female mice (C57BL/6 mice, 8-12 weeks old), we demonstrate that
systemic inhibition of MAGL that enhances 2-AG levels, significantly reduces the rewarding
effects of opioids (morphine and oxycodone), without altering their analgesic effects. Conversely,
pharmacological inhibition of FAAH has minimal impact on opioid reward or analgesia. To
identify the brain site of action, animals received JZL184 directly into the Ventral Tegmental Area
(VTA) and as with systemic treatment, intra-VTA JZL184 attenuated morphine reward without
altering analgesia. The observed effects are mediated by CB1 receptors (CB1Rs), as systemic
inhibition of CB1Rs using the inverse agonist AM251 (dose dependently), counteracted the
JZ1.184-induced blunting of morphine reward. By using fiber photometry with calcium and
dopamine (DA) fluorescent sensors, we found that JZL184 reduces the activity and DA
neurotransmission related to opioid reward in the nucleus accumbens (NAc), a brain region
associated with reward processing. These findings indicate that enhancing 2-AG counteracts the
rewarding properties of opioids and presents a potential additional therapeutic strategy for opioid-
related analgesic treatments. All experiments include a sample size of 8 or more animals, and
differences among treated groups were established after performing the corresponding statistical
analyses with p-values equal to or below 0.05.
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