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The Allosteric Effect of Neurosteroid on the N-Methyl-D-Aspartate Receptor in CNS.
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Central nervous system ; Neurosteroid ; NMDA receptor ; Hippocampus ; Allosteric interaction
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N-methyl-D-aspartate (NMDA) receptor, one of the glutamate receptor subtypes, takes a very critical role in inducing various neurophysiological (brain
development, learning and memory) and neuropathological (epilepsy, ischemia-hypoxia neurotoxicity) conditions. Recent investigation has demonstrated that
pregnenolone sulfate (PS), a local synthetic steroid in brain (also termed neurosteroid), specifically potentiates NMDA-evoked current in neuronal cell
cultures. It is possible that this steroid produces the potentiating effect by interacting with the ligand binding sites on the NMDA receptor/channel complex. To
test this possibility, I examined the effect of PS and other steroid analogues on the ligand binding to three distinct sites on the NMDA receptor/channel

complex of rat hippocampal membranes. [ /sup 3/H ] glycine is used to examine the effect of PS on ligand binding to strychnine-insensitive glycine binding



sites on the NMDA receptor. [ /sup 3/H ] glutamate is used to examine the effect of PS on ligand binding to the NMDA recognition sites. [ /sup 3/H | N-

[ 1-(2-thienyl)cyclohexyl ] -piperidine (TCP) is used to examine the effect of PS on activation of the NMDA receptor-gated ion channel and on ligand binding
to the phencyclidine binding site. PS potentiated /sup 3/H-TCP binding under non-equilibrium condition but did not affect pre-equilibrated TCP binding. The
EC50 is 85+23.mu.M. Corresponding to this finding is that PS increase both the association and dissociation rate of TCP but did not have effect on the number
or affinity of TCP binding sites. Paralleling with the potentiating effect on TCP binding is that PS increase the affinity of H/sup 3/-glutamate binding to the
NMDA binding sites but has no effect on H/sup 3/-glycine binding. These finding suggest that PS increases the NMDA agonists-elicited response by
enhancing the affinity of NMDA binding to its binding sites the NMDA receptor.



