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Ionic Basis of Resting Membrane Potential in the Coronary
Sinus Cells of the Rabbit

Jin Keun Chang and Yung E Earm

Department of Physiology, College of Medicine, Seoul National University

Membrane potential of cells in the isolated rabbit coronary sinus was measured by conventional glass

microelectrode and investigated the effect of [K*], variation in control, 20 mM and Ach-containing

Tyrode solution. .
The results obtained were as follows:

1) The resting membrane potential exposed to normal Tyrode solution containing 3mM K* was

about —60 ~ —65 mV. At extracellular K* concentrations from 1 to 30 mM the resting potential was

reasonably well described by Goldman —Hodgkin —Katz equation on the assumption that [K*], was
150 mM and that the ratio of membrane permeability coefficient for Na* and K*, Py./Px () was 0.07.
2) In 20 mM Na-Tyrode solution (replacing by equimolar Tris) the resting membrane potential was

hyperpolarized by 15 to 20 mV and showed slightly deviated to depolarized direction compared to the

predicted value by Goldman-Hodgkin-Katz equation.

3) In the presence of 107°M Ach, the resting potentials at [K*], levels from 1 to 30 mM were well
fitted with the predicted value on the assumption that Py./Px was 0.0144.
It could be concluded that the low resting membrane potential of coronary sinus cells reflects a

relatively high ratio Py./Px of about 0.07.
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Fig. 1. Effect of [K*], on' the resting membrane
potential (RMP). RMP is about—60 to —65mV
in a normal Tyrode solution. RMP is hypopo-
larized as [K*], increases.
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Effect of [K*], on the RMP in a 20 mM Na
Tyrode solution. RMP is hyperpolarized by 15
to 20 mV as compared with that in a normal
Tyrode solution. As [K*], increases, RMP is
hypopolarized in a 20 mM Na Tyrode solution
as well.
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Effect of Ach on the RMP. The higher the extracellular Ach concentration is, the more hyperpolarized the

RMP is.
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Dose (Ach concentration)-response (RMP) curve. Ach effect appears from the concentration of 5X107%M,

and it is maximal at 5X107°M concentration.
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Comparison of the theoretical value (Nemnst Fig. 7.

equation) with the ones of the normal control, a
Ach (107°M)-containing and a 20 mM Na Tyro-
de solutions. The experimental values show the
deviations to the depolarized direction as
compared with the theoretical one,
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Effect of [K*], on the RMP of the Ach-pretreated preparation. RMP is hypopolarized as [K*], increases.
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Comparison of the experimental value with the
theoretical one (Goldman equation). The ex-
perimental value corresponds well to the the-
oretical one.
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Fig. 8. Comparison of the experimental value (20 mM
Na solution) with the theoretical one {Goldman
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the depolarized direction from the theoretical
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Fig. 9. Comparison of the experimental value (10~°M
Ach-containing solution) with the theoretical
one (Goldman equation). The experimental
value fits well with the theoretical one above 3
mM of [K*],.
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