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Abstract : Nerve growth factor (NGF), which has been used for the differentia-
tion of PC12 cells in culture, not only promotes the survival and differentiation of
neurons but also affects the suructural and functional properties. The aim of this
study was to investigate the current properties of NMDA and GABA receptors by
using whole-cell patch clamp technique in NGF differentiated PC12 cells cultured
for 7—14 days. Membrane potential did not change from the resting potential of -
48 mV by the infusion of a NMDA receptor blocker, APV, (50 pM) in the perfusion
solution. NMDA components of the evoked currents at the membrane potential,
changing from -80 mV to -10 mV, showed a voltage dependency in the current-
potential relationship. When action potential and glutamate receptors were
blocked, membrane potential was hyperpolarized by the infusion of GABA (20 pM)
in some PC12 cells, but not in other cells. In the hyperpolarized cells, GABA com-
ponents of the evoked currents at the membrane potential, changing from -80 mV
to -10 mV, showed a linear correlation between the currents and the membrnae
potential. In conclusion, the electrophysiological properties of NMDA and GABA
receptors in NGF differentiated PC12 cells may be similar to those in the biologi-
cal neurons. Therefore, it seems that PC12 cells appear to be suited for the stud-
ies on function and signal transmission of these receptors.
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Fig. 1. Change in membrane potential after infusion of
50 mM APV into the bath solution containing
0.5m M TTX (control) in PC12 cells

Fig. 2. Evoked currents at the membrane potentials
changing from -80 mV to -10 mV by 10 mV,
respectively, from the holding potential -60 mV.
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Fig. 3. NMDA components of the evoked currents at the
membrane potential changing from -80 mV to -10
mV by 10 mV, respectively, from the holding
potential -60 mV. Each NMDA current was
obtained by substracting the evoked current in 50
mM APV solution from that in the control solu-
tion at each potential.
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Fig. 4. Current-voltage relationship of NMDA compo-
nents in the evoked currents. Each NMDA cur-
rent was obtained from the peak current at 6 to
10 ms in Figure 3.
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Fig. 5. Change in membrane potential after infusion of
20 mM GABA into the bath solution containing
0.5 mM TTX, 50 mM APV and 20 mM CNQX
(control) in PC12 cells.
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Fig. 6. GABA components of the evoked currents in
hyperpolarized PC12 cells after infusion of 20
mM GABA into the bath solution containing 0.5
mM TTX, 50 mM APV and 20 mM CNQX
(control). The membrane potential was changed
from -80 mV to -10 mV by 10 mV, respectively,
from the holding potential -60 mV. Each GABA
current was obtained by substracting the evoked
current in the control solution from that in 20
mM GABA at each potential.
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Fig. 7. Current-voltage relationship of GABA compo-
nents in the evoked currents in hyperpolarized
PC12 cells after infusion of 20 mM GABA into
the bath solution containing 0.5 mM TTX, 50
mM APV and 20 mM CNQX. Each GABA cur-
rent was obtained from the peak current at 2 to 3

ms in Figure 6.
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Fig. 8. GABA components of the evoked currents in
PC12 cells not showing membrane potential
change after infusion of 20 mM GABA into the
bath solution containing 0.5 mM TTX, 50 mM
APV and 20 mM CNQX (control). The mem-
brane potential was changed from -80 mV to
-10 mV by 10 mV, respectively, from the holding
potential -60 mV. Each GABA current was
obtained by substracting the evoked current in
the control solution from that in 20 mM GABA

at each potential.
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Fig. 9. Current-voltage relationship of GABA compo-
nents in the evoked currents in PC12 cells not
showing membrane potential change after infu-
sion of 20 mM GABA into the bath solution
containing 0.5 mM TTX, 50 mM APV and 20
mM CNQX. Each GABA current was obtained

from the peak current at 2 to 3 ms in Fig. 8.
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