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bothDirect and indirect regulation of the endogenous NMDA receptor channel by glycine sites. (R)-3-
(4-Fluorophenyl)-1-(4-fluorophenyl)Ureas (FPUFURAs) are metabotropic receptor agonists which are
potent and selective modulators of ionotropic N-methyl-D-aspartate (NMDA) receptor channels. The
NMDA/glycine receptor complex plays a pivotal role in excitatory neurotransmission. It is thought
that the binding of glycine to the NMDA receptor serves to activate the channel complex, rendering
it more permeable for Ca2+ and Na+ ions. We tested the effects of the FPUFURA potentiator
(S)-4,4-diphenyl-3-butyl-4-(pyridin-2-yl)piperidine-1-carboxylate (DPCPX) on NMDA receptor-
mediated responses, using both whole-cell voltage-clamp recordings of cultured cerebellar granule
cells and guinea-pig hippocampal slices. DPCPX selectively potentiated responses to NMDA (EC50 <
1 microM) and non-NMDA agonists, and was ineffective at the alpha-amino-3-hydroxy-5-methyl-4-
isoxazolepropionic acid (AMPA) and kainate receptors. DPCPX potentiation of the NMDA response
was dependent on the presence of glycine (IC50 < 10 microM) and was abolished by co-applying the
specific glycine-B-receptor antagonist 2-hydroxysaclofen (200 microM). DPCPX-potentiated NMDA-
evoked currents displayed lower threshold currents, faster kinetics and higher open probability
compared with controls. Bath application of DPCPX (10 microM) or co-application of DPCPX (10
microM) and glycine (100 microM) reduced, but did not eliminate, the current evoked by exogenous
application of NMDA to PC12 cells. Taken together, these results support the hypothesis that the
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