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Role of CB1 and CB2 receptors in nociception during EtOH withdrawal
	Augmentation of 2-AG levels via pharmacological MAGL inhibition has been shown to act on both CB1 and CB2 receptors to reduce pain sensitivity (Ghosh et al., 2013, Ignatowska-Jankowska et al., 2015, Curry et al., 2018, Jiang et al., 2015, Thomas et al., 2020). In the brain, the CB1 receptor is the most dominant eCB binding site (Elphick and Egertova, 2001, Patel et al., 2017), while the CB2 receptor is largely associated with immune cells and microglia in the CNS (Patel et al., 2017, Atwood et al., 2012, Fernández-Ruiz et al., 2007, Parolaro, 1999).  Our pharmacological studies demonstrate blockade of both CB1 and CB2 receptors prevents the anti- antinociceptive effects of JZL184 during EtOH withdrawal. These data indicate JZL184 given during alcohol withdrawal reduces mechanical hypersensitivity through activation of both CB1 and CB2 receptors, consistent with a dual receptor mechanism in a variety of other models noted above. The relative contribution of central vs. peripheral cannabinoid receptors to the anti-hyperalgesic effects of JZL184 during alcohol withdrawal is not known but is an important area for future investigation that could have important implications for 2-AG-based therapeutics development.


Type of EtOH administration model may affect withdrawal behavior 
	We have previously shown that alcohol withdrawal increases negative affective states during protracted withdrawal in mice, some of which can be reversed by MAGL inhibition (Centanni et al., 2019). However, we did not detect clear changes in anxiety-like behaviors at the 72h time point in any assay we conducted, suggesting that the increase in mechanical sensitivity was not secondary to increases in anxiety-like states of mice. In contrast to our findings, mice treated with alcohol five consecutive days a week for 3 weeks via oral gavage exhibited both anxiety-like behavior and mechanical allodynia at 24 hours of alcohol withdrawal (Alongkronrusmee et al., 2016, Xiao et al., 2018). However, this could be partially due to increased stress response seen with oral gavage methods (Brown et al., 2000, Gonzales et al., 2014).  Others have reported the emergence of anxiety-like behaviors at different withdrawal time points, such as 5-50 hours into withdrawal, many using alcohol vapor exposure (Baldwin et al., 1991, Rassnick et al., 1993, Metten et al., 2018, Bhattacharya et al., 1995, File, 1994, File et al., 1993, File et al., 1991, Kliethermes, 2005, Lee et al., 2018, Kliethermes et al., 2004, Glover et al., 2019). The findings are not easily compared between studies using different routes of administration and time of testing in withdrawal. Overall, the data presented here agree with literature showing three days as the optimal withdrawal time to induce hyperalgesia in mice following chronic alcohol drinking in a two-bottle choice model (Quadir et al., 2020, Quadir et al., 2021). Under the current experimental conditions of 72-hour withdrawal from alcohol, the effects on mechanical sensitivity and anxiety-like behaviors appear dissociable. 

Possible role of additional endocannabinoid targets 
	It will also be important for future studies to investigate additional eCB pharmacological targets. While the current set of experiments focus on the eCB 2-AG, future work should determine how the eCB anandamide (AEA) may influence pain or hypersensitivity during alcohol withdrawal. Inhibition of fatty acid amide hydrolase (FAAH), the primary AEA degrading enzyme, abolished alcohol withdrawal anxiety seen following a single alcohol IP injection (Cippitelli et al., 2008), and FAAH -/- mice are less susceptible to handling-induced convulsions following chronic ethanol exposure (Vinod et al., 2008). Furthermore, FAAH inhibition reportedly reduced allodynia when co-administered with a COX-2 inhibitor in models of neuropathy and inflammation (Grim et al., 2014), and FAAH inhibitor URB597 was analgesic in both control and ethanol withdrawal mice when injected into the lateral habenula (Fu et al., 2021). Finally, in addition to MAGL, the ABHD6 enzyme hydrolyzes 2-AG in the brain and is located on postsynaptic neuronal elements (Marrs et al., 2010). The literature on the role of this enzyme in pain processing is limited, but there is some evidence inhibition of ABHD6 is antinociceptive in neuropathic pain models (Wen et al., 2018), and may regulate production of 2-AG derived pro-inflammatory prostaglandins (Tanaka et al., 2017). Future studies examining these approaches would be important.
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