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Effect of Fluid Pressure on L-type Ca®* Current in Rat Ventricular Myocytes

Sunwoo Lee and Sun-Hee Woo®
College of Pharmacy, Chungnam National University, Daejeon 305-764, Korea

Abstract — Cardiac chambers serve as mechanosensory systems during the haemodynamic or mechanical disturbances.
To examine a possible role of fluid pressure (FP) in the regulation of atrial Ca®* signaling we investigated the effect of FP
on L-type Ca®* current (Ic,) in rat ventricular myocytes using whole-cell patch-clamp technique. FP (~40 cm H,0) was
applied to whole area of single myocytes with electronically controlled micro-jet system. FP suppressed the magnitude of
peak I, by 225% at 0 mV without changing voltage dependence of the current-voltage relationship. FP significantly accel-
erated slow component in inactivation of I, but not its fast component. Analysis of steady-state inactivation curve revealed
a reduction of the number of Ca?* channels available for activity in the presence of FP. Dialysis of myocytes with high con-
centration of immobile Ca®* buffer partially attenuated the FP-induced suppression of I,. In addition, the intracellular Ca®*
buffering abolished the FP-induced acceleration of slow component in I, inactivation. These results indicate that FP sup-
presses Ca®% currents, in part, by increasing cytosolic Ca®* concentration.

Keywords [ fluid pressure (FP), L-type Ca®* current (I,), ventricular myocytes, whole-cell patch clamp, Ca®* buffer
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Fig. 1 - Effect of fluid pressure (FP) on I, in rat ventricular myocytes. (A) Time course of the effect of FP on peak I,. Arrows indicate time
points when the representative currents in the panel B were selected. (B) Voltage pulse protocol (upper panel) and superimposed
current tracings recorded in control condition, in the presence of FP and after stopping the fluid puffing (FP) (recovery) (lower panel).
(C) Mean effect of FP on peak I, density (pA/pF) at 0 mV. ***P<0.001 vs. control. n indicates the number of cells tested.
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Fig. 2 — Effect of FP on voltage dependence of I, (A and B).
Superimposed current traces recorded during depolarizing
pulses to -30~+70mV with 10mV increments from
holding potential of -40mV in the absence (A) and
presence (B) of FP, (C) Current-voltage relation of peak I,
in control condition and under FP. *P<(0.05 vs. control.
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Fig. 3 — Effect of FP on inactivation kinetics of I.,. (A) I, traces obtained at 0 mV in the absence and presence of FP were normalized to their
peaks and superimposed. (B) Comparison of time constants of fast (upper panel) and slow (lower panel) components of I, inactivation.
**P<0.01 vs. control.
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Fig. 4 — Effect of FP on the steady-state inactivation of I.,. (A) Upper panels show voltage protocol and lower panels represent currents
simultaneously obtained during the voltage step pulses in the absence (left) and presence of FP (right). Measurement of steady state
inactivation was carried out by applying prepossess to produce voltages ranging from -50 to +10 mV for 2.4 s from an holding potential
of -40 mV, followed by a test pulse to 0 mV for 100 ms. (B and C) Effect of FP on the voltage dependence of I, availability. Steady-
state inactivation curves were obtained before (square) and after (circle) exposure to FP. The peak amplitude of test pulse current
was then plotted against the prepulse voltage. The individual peak currents were normalized to the peak I, amplitude obtained in
the absence of FP at -50 mV (B) or normalized to maximal current (Imax) (C). Plots, mean=SE of 10 cells.
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Fig. 5 - Effect of FP on I, in highly Ca®"-buffered myocytes. (A) Time course of the effect of FP on peak I, measured in cells dialyzed with
15 mM EGTA-containing internal solution. (B) Representative currents recorded before (control) and after (FP) applying FP (see
arrows in panel A). (C) Mean effect of FP on peak I., density in the highly Ca?*-buffered myocytes. ***P<0.001 vs. control.
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Fig. 6 — Effect of FP on inactivation of I, in highly Ca®*-buffered myocytes. (A) I, traces obtained in the absence and presence of FP were
normalized and superimposed. (B) The average time constants of fast (upper panel) and slow (lower panel) components of I,
inactivation were compared between the control and FP in 8 highly Ca®*-buffered myocytes.
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