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Decrease of Intracellular pH and Activation of Na*-H* Exchanger
by Fluid Pressure in Rat Ventricular Myocytes

Joon-Chul Kim and Sun-Hee Woo”
College of Pharmacy, IDRD, Chungnam National University, Daejeon 305-764, Korea

Abstract — An increase in ventricular pressure can alter cardiac excitation and contraction. Recent report has dem-

onstrated that fluid pressure (FP) suppresses L-type Ca®"
myocytes. Since the L-type Ca?*

current with acceleration of the current inactivation in ventricular
channels known to be regulated by intracellular pH (pH,), this study was designed to

explore whether pressurized fluid flow affects pH; in isolated rat ventricular myocytes. A flow of pressurized (~16 dyne/
cm?) fluid, identical to that bathing the myocytes, was applied onto single myocytes, and intracellular H* concentration was
monitored using confocal H* imaging. FP significantly decreased pH; by 0.07=0.01 pH units (n=16, P<0.01). Intracellular
acidosis enhances the activity of Na*-H* exchanger (NHE). Therefore, we examined if the NHE activity is increased by
FP using the NHE inhibitor, HOE642. Although HOE642 did not alter pH; in control conditions, it decreased pH; in cells
pre-exposed to FP, suggesting enhancement of NHE activity by FP. In addition, FP-induced intracellular acidosis was larger
in cells pre-treated with HOE642 than in cells under the control conditions. These results suggest that FP induces intra-
cellular acidosis and that NHE may contribute to extrude H* during the FP-induced acidosis in rat ventricular myocytes.
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Fig. 1 - Effect of fluid pressure (FP) on intracellular pH (pH;) in a
rat ventricular myocyte. The trace shows a representative
time course of pH; change during the exposure to FP
(~16 dyne/cm®). FP decreased pH; reversibly. Square box
under the trace indicates the period of FP exposure. FP
was applied onto the single myocytes using electronically
controlled microbarrel system (see Materials and Methods).
Dashed line displays an extrapolated curve fitted to the
gradual change of pH; under control condition.
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Fig. 2 - Effects of inhibition of Na*-H* exchanger (NHE) on pHj in
the presence (A) and absence (B) of FP in rat ventricular
myocytes. To inhibit the NHE 10 uM HOE642 (HOE) was
used. Panel A and B show representative traces of pH; in
each experiment. Square boxes under the trace indicate
the periods of interventions. Dashed line displays an
extrapolated curve fitted to the gradual change of pH;
under control conditions.
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Fig. 3 — Higher effects of FP on pH; in HOE-pretreated rat ventricular
myocytes. Panel A shows intracellular acidosis induced by
FP in an HOE (10 uM) pre-incubated cell. Square boxes
under the trace indicate the periods of interventions.
Dashed line displays an extrapolated curve fitted to the
gradual decrease of pH; under control condition. Panel B
illustrates mean changes in pH; during FP (~16 dyne/cm?)
in cells with (#=6) and without (control conditions; 7=16)
pre-incubation with HOE. HOE did not change pH; by
itself, but FP-induced acidosis was significantly lager in the
presence of HOE than in the absence of HOE. HOE
(10 uM) was applied for 7~8 min before the application of
FP. **P<0.01 vs. 'Without HOE'.
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