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Background: Although NMDA receptors (NMDARs) play a role in major depressive 
disorder (MDD), only a few NMDAR antagonists are FDA approved for clinical use. 
Esmethadone (dextromethadone; REL-1017) is a novel NMDAR antagonist that is in 
clinical development for MDD. In this study, we compared the ability of REL-1017, 
ketamine, dextromethorphan, memantine, and (+)-MK-801 to functionally modulate 
NMDARs in vitro. 
Methods: CHO cells stably expressing recombinant diheteromeric human NMDARs 
were used in fluorescence imaging plate reader (FLIPR) assays to evaluate 11 
concentrations of REL-1017, ketamine, dextromethorphan, memantine, and (+)-MK-
801. Drugs were applied for 5 minutes in the presence of 10 μM L-glutamate and 10 μM 
glycine to calculate IC50. In a second set of experiments, 6 concentrations of the 5 drugs 
were tested in the presence of fixed 10 μM glycine and of 10 different L-glutamate 
concentrations to calculate estimated functional KB. 
Results: All NMDAR antagonists, except for (+)-MK-801, were more potent at NMDARs 
containing the GluN2C subunit. Interestingly, (+)-MK-801 demonstrated a preference for 
NMDARs containing the GluN2B subunit. 
Conclusions: All NMDAR antagonists, except for (+)-MK-801, had a preference for the 
GluN2C subunit. This common feature among clinically approved NMDAR antagonists 
indicates that the GluN2C subunit may be important for safety and tolerability. Among 
the NMDAR antagonists tested, REL-1017 had the highest KB. Given its observed 
safety profile in clinical studies, these results suggest that less potent NMDAR blockers 
may be clinically desirable. 
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