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(1) The Effect of Amphetamine on the N-Methyl-D-Aspartate Induced
Intracellular 45Ca2+ Accumulation.(2) The Characterization of the
Apoptosis in Rat Primary Cortical Cell Culture.
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(1) Recent investigations have indicated that amphetamine, a psychostimulator,
produces its central effect by activation of the NMDA (N-methyl-D-aspartate)
receptor, a subtype receptor of the glutamate receptor. Our previous study using
[BH]TCP receptor ligand binding to assess this receptor/channel complex had shown
that amphetamine could directly inhibit the NMDA-coupled ion channel by acting at
multiple sites on the receptor. In the present study, we examined this specific action of
amphetamine and compare the effect of d-amphetamine ~ I-amphetamine -
Methamphetamine on the NMDA receptor-mediated 45Ca2+ accumulation.

This study confirm that amphetamine could direct inhibit the function of NMDA
receptor, and the d-amphetamine ~ I-amphetamine - Methamphetamine have similar
effect on the NMDA receptor-mediated 45Ca2+ accumulation.

(2) Apoptosis (also termed programmed cell death, PCD) is a mode of cell death in
which the cell plays an active role in its demise. In the present study, we investigate
the characteristic of apoptosis in the primary cortical neuronal culture. We find that
the cell in our rat primary cortical cell culture undergoing apoptosis by the
examination of microscope. We confirm the presence of apoptosis in this culture by
several biochemical methods. Including taking picture of neuronal culture under
microscope, examine the apoptotic cells by TUNEL assay and immunocytochemistry,
and quantify the mRNA level of bax, c-fos, c-jun by RT-PCR. Besides, we also
examine the LDH response of culture cells. In addition, we also detect the effect of
NMDA (N-methyl-D-aspartate) (100 M), MK-801 (10 M), morphine (10 M),



and naloxone (10 M) on the apoptosis of this culture in DIV6, 12, 18 culture.

We find that our rat primary cortical cell culture undergoing spontaneous apoptosis
expressed as increase in the LDH level, increase in the number of TUNEL positive
neuron in a two-phase manner. This apoptotic phenomenon is accompanied with
increase gene expression of c-fos, and likely the expression of bax gene. Addition of
NMDA to culture also induces significant increase in LDH response accompanies
with apoptosis. But MK-801, morphine, or naloxone has no effect on LDH response
and apoptosis. However, NMDA or MK-801 decrease c-fos on DIV 6 culture, but
increase c-fos on DIV 18 culture. Morphine and naloxone didn’t have any effect on
the c-fos gene expression. NMDA increase apoptotic neurons on DIV 12 and 18
culture, but it has no effect on DIV 6 culture. This study confirm that NMDA increase
apoptosis in this culture, but MK-801, morphine, or naloxone didn’t have any effect
on the apoptosis in this culture.



