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The Role of Serotonin and Its Receptor on the NMDA Receptor-Mediated Neuronal Differentiation and Neurotoxicity in the Rat Primary Cortical
Neuronal Culture (IT)
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Serotonin (5-HT) receptor is an important receptor system regulating the development of neuronal function in the CNS. In the present study we

determined whether long-term suppression of the activity of serotonin receptor by serotonin receptor antagonist would affect the expression of



N-methyl-D-aspartate (NMDA) receptor, one subtype receptor of excitatory amino acid, in rat primary cortical cell culture. The cultured cells were
incubated with 1 .mu.M of non-selective 5-HT receptor antagonist, methysergide maleate or dihydroergocristine mesylate, or 5-HT1 selective antagonist,
pindolol, or 5-HT?2 selective antagonist, cyproheptadine hydrochloride, for 9 consecutive days since the third days after cells were plated. Treatment of
these antagonists did 3 not produce significant cell toxicity but decreased the potency of NMDA in inducing cell death and intracellular 45Ca2+
accumulation. Associating with these change are an increase in the potency of NR2B-selective antagonist, ifenprodil, and a decrease in the potency of
MK-801, a non-selective NMDA receptor antagonist, in inhibiting NMDA-induced intracellular accumulation of 45Ca2+. Furthermore, immunoblotting
assay showed a decrease in the expression of NMDA receptor subunit protein NR1A and NR2A, but not the NR2B. These results indicated that
long-term suppression of the activity of 5-HT receptor, probably the 5-HT1 and 5-HT2 receptor, could result into a subunit-specific down-regulation of
NMDA receptor in cortical neurons, which further alters the NMDA receptor-mediated neurotransmission.



