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            Abstract
In the nervous system, NMDA receptors (NMDARs) participate in neurotransmission and modulate the viability of neurons. In contrast, little is known about the role of NMDARs in pancreatic islets and the insulin-secreting beta cells whose functional impairment contributes to diabetes mellitus. Here we found that inhibition of NMDARs in mouse and human islets enhanced their glucose-stimulated insulin secretion (GSIS) and survival of islet cells. Further, NMDAR inhibition prolonged the amount of time that glucose-stimulated beta cells spent in a depolarized state with high cytosolic Ca2+ concentrations. We also noticed that, in vivo, the NMDAR antagonist dextromethorphan (DXM) enhanced glucose tolerance in mice, and that in vitro dextrorphan, the main metabolite of DXM, amplified the stimulatory effect of exendin-4 on GSIS. In a mouse model of type 2 diabetes mellitus (T2DM), long-term treatment with DXM improved islet insulin content, islet cell mass and blood glucose control. Further, in a small clinical trial we found that individuals with T2DM treated with DXM showed enhanced serum insulin concentrations and glucose tolerance. Our data highlight the possibility that antagonists of NMDARs may provide a useful adjunct treatment for diabetes.
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                    Figure 1: Genetic deletion of Grin1 and pharmacologic inhibition of NMDARs result in greater GSIS and glucose tolerance in mice.[image: ]


Figure 2: MK-801 administration prolongs the depolarization phase and plateau fraction of Ca2+ oscillations in glucose-stimulated beta cells.[image: ]


Figure 3: Treatment with dextromethorphan (DXM) and its metabolite dextrorphan (DXO) results in greater GSIS and glucose tolerance.[image: ]


Figure 4: Greater GSIS and glucose tolerance after DXO treatment requires pancreatic NMDARs.[image: ]


Figure 5: DXM treatment results in higher islet insulin content, islet cell mass and survival, and better blood glucose control in db/db mice.[image: ]


Figure 6: DXO treatment results in greater human islet cell viability, and DXM leads to higher maximal serum insulin concentrations and glucose tolerance in human individuals with T2DM.[image: ]
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