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= Abstract =
A Study on Na/Ca Exchange Ratio in Atrial Muscle of Rabbit

Evi Yong Kim*, Sang |k Hwang, Yung E Earm and Ho Kyung Sung

Department of Physiology, College of Medicine, INJE University*
Department of Physiology, College of Medicine Seoul National University

Na and Ca effects on contracture were studied in order to estimate Na/Ca exchange ratio in the

isolated atrial muscle of the rabbit.

All experiments were performed in tris-buffered Tyrode solution which was being aerated with 100%

O, and kept at 37C.

To load intracellular Na*, 10-°M ouabain or K-free solution were used.

Contractures were induced by brief exposure of atrial muscle to Tyrode solution containing various

concentrations of Ca or of Na.

The results obtained were as follows:

1) Increasing the extracellular Ca concentration, the amplitude of contracture also increased and was

maximum at 8 mM Ca-Tyrode solution.

2) The relationship between extracellular Ca concentrations and relative amplitude of the

contractures showed hyperbolic pattern. By using Hill plot, the line has the slope of 1.12 which means

the number of Ca binding sites of the carrier in the cell membrane.

3) The amplitude of the contracture was maximum in 0 mM Na-Tyrode solution and decreased in

dose dependent manner when the Na concentration increased.

4) When the relationship between extracellular Na concentrations and the amplitude of contractures

was expressed as dose-response curve, the curve showed sigmoid pattern. The line with the slope of 2.

82 was obtained by using Hill plot.

5) From above all the results, it is suggested that exchange ratio of Na and Ca via Na/Ca exchange

system in the atrial muscle of rabbit could be 3:1 approximately.

Key Words: Na-free contracture, Ca-contracture, Na/Ca exchange ratio
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Fig. 1. Induction of contracture by 2 mM Ca. The atrial
muscle fibers of rabbit were pretreated with
Tyrode solution containing 0.1 mM Ca and 10-¢
M ouabain for 30 minutes. When 2 mM Ca was
applied for 2 minutes, contracture was developed
and relaxed spontaneously before changing the
solution for 0.1 mM Ca-Tyrode solution.

S AN A\ JL J\\]m.‘.

—
2min

Fig. 2. Effect of extracellular Ca concentration on the amplitude of contracture. The amplitude of the contracture
increased in dose-dependent manner, and was maximum at 8 mM Ca-Tyrode solution.
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RELATIVE AMPLITUDE OF CONTRACTURE

(B 1 2 4 8

(Ca"lg ., mM

various
Ca concentrations and the
amplitudes of contractures. Amplitudes of the
contractures at

Fig. 3. The relationship between the
extracellular

extracellular Ca
concentrations were expressed as a percentage of
the amplitude of the contracture obtained with 8
mM Ca-Tyrode solution. This dose-response
curve shows a hyperbolic pattern.

various

Table 1. Parameters for Hill plot

T 1-T

[Caz+], 1~-T

8 1 0
4 0.85 0.15 5.67
2 0.55 0.45 1.22
1 0.4 0.6 0.67
0.5 0.25 0.75 0.33
0.2 0.1 0.9 0.11
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Fig. 4. Plot of the various extracellular Ca concentration
vesus T/(1--T) on the log-log scale. This line
has the siope of 1.12 by the linear regression
method. The slope of 1.12 means the number of
Ca binding sites of the carrier in the cell mem-

T ! relative values of amplitudes of the contractures at
various extracellular Ca concentrations by taking the
amplitude of the contracture at 8 mM Ca-Tyrode

solution as 1.
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Fig. 5. Induction of contracture by 0 mM Na. The
atrial muscle fibers were preteated with K-free
Tyrode solution for 10 minutes before the appli-
cation of 0 mM Na and sometimes showed
spontaneous activity. When 0 mM Na-Tyrode
solution was applied for 2 minutes, contracture
was developed and relaxed spontaneously before
changing the solution for normal Tyrode solu-
tion.
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Fig. 6. Effect of extracellular Na concentration on the amplitude of the contracture. The amplitude of the contracture
was maximum at 0 mM Na, and decreased in dose-dependent manner.

RELATIVE AMPLITUDE OF CONTRACTURE
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Fig. 7. The relationship between the various extracel-
lular Na concentrations and the amplitudes of
contractures. The amplitudes of the contractures
at various extracellular Na concentrations were
expressed as a percentage of the amplitude of the
contracture obtained with 0 mM Na-Tyrode
solution. This dose-response curve showed sig-
moid pattern.
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Fig. 8. Plot of various extracellular Na concentration
versus T/(1—T) on the log-log scale. This plot
showed straight line with the slope of 2.82 by the
regression analysis. This slope of 2.82 means the
number of Na binding sites of the carrier in the
cell membrane.
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