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Effects of GS-386 on the calcium current in rabbit atrial myocytes
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Abstract: The effects of the novel compound GS-386 on the calcium current were investigated in rabbit atrial
myocytes. The calcium current was recorded during various depolarizations of 200 ms duration from a holding
potential of -40 mV using the whole cell patch clamp technique.

The calcium current was activated from -30 mV, reached maximum amplitude at +10 mV and almost
disappeared at +50 mV. Superfusion of GS-386 led to a reduction of the calcium current amplitude dose-
dependently and EDg, was 2.5X 107 M. But the dependence of the calcium current on the membrane potential
was not altered by GS-386. The inactivation of the calcium currents showed single exponential curves in both
before and after application of GS-386. The inactivation time constants before and after application of (S-386
were almost the same(35 ms and 32.5 ms). The steady-state inactivation curve of the calcium current was not
shifted by GS-386. The calcium currents both before and after application of GS-386 recovered completely in 1 sec
and the recovery time constants were about 200 ms in both cascs.

From the above results it is concluded that the novel compound GS-386 has calcium antagonistic property
decreasing the calcium current.
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Fig 1. Ca-currents in single atrial cell of the rabbit.
The holding potential was -40 mV. A: the ac-
tivation of Ca-currents by clamp pulses from -
30 mV to +10 mV for 200 ms. B: Ca-currents
by clamp pulses from +10 mV to +50 mV. C:
The current-voltage relationship for the Ca-
currents. The I-V curve of the Ca-currents
shows typical bell-shape appearance with maxi-
mum activation at +10 mV.
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Fig 2. Effects of the novel compound GS-386 on the
current. The holding potential was -40 mV
and the clamp pulse was +10 mV for 200 ms.
A: Ca-current was decreased with the applica-
tion of 0.15 pM GS-386(@). B: Ca-current
was almost abolished by 0.5 pM GS-386(@).
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Fig 3. Relationship between the concentration of GS-
386 and Ca-currents A: Ca-currents decreased
according to the increase in concentrations of
GS-386 to 0.15, 0.2, 0.3, 0.5, and 1 pM. B:
Dose-response curve of GS-386 and calcium
current. The curve shows ED;, ar 0.25 pM

— 40 —



+10

_ [100pA Ay

20 ms

+50

,40J mV
o — L
= r -

0.15 pM GS-386

Control

-40 -20 0 20 40 mv
200 /

-400 @ Control
O 0.15 uM GS-386

PA

Fig 4. The effect of GS-386 on the current-voltage relationship of the Ca-current. A: Ca-currents in normal
Tyrode solution. B: Ca-currents of the same cell as A after application of 0.15 pM. C: the current-voltage
relationship for the Ca-Currents obtained from A and B. Ca-currents were decreased by 0.15 M GS-
386(Q) in the wohol range of potential.
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Fig 5. Examination for the occurence of the run-
down phenomenon in Ca-current. Records of
Ca-currents with 4 min interval were superim-
posed. During 4 min the clamp pulse were
given at various potentials every 30 s. In both
before(A) and after(B) the application of 0.15
M GS-386, no run-down of the current am-
plitude was seen.
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Fig 6. The effect of GS-386 on the steady-state inac-
tivation of the Ca-current. The holding poten-
tial was -60 mV and prepulse of 500 ms was
followed by a test pulse to +10 mV of 50 ms.
The external solution contained 10 pM TTX.
A: in normal Tyrode solution. B: after applica-
tion of 0.15 uM GS-386.
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Fig 7. The effect of GS-386 on the steady-state inac-
tivation curve of the Ca-current. The holding
potential was -60 mV and prepulse of 500 ms
was followed by a test pulse to +10 mV. A: V,
was -21 mV in normal Tyrode soution. B: V,
was -20 mV after application of 0.15 utM GS-
386. There was no significant shift in the stead-
y-state inactivation curve.
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Fig 8. The effect of GS-386 on the recovery of the
Ca-current. Stimulation intervals were 50, 100,
200, 300, 400 ms. The holding potential was -
40 mV. A: in normal Tyrode solution. B: after
application of 0.15 pM GS-386
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Fig 9. The effect of GS-386 on the recovery curve of
the Ca-current. The holding potential was -40
mV. (@): in normal Tyrode solution. (Q): aft-
er application of 0.15 pM GS-386. There was
no significant change in the recovery time con-
stant.
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