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Interrelation of Yin and Yang in Action Potential of Cell Membrane

Sun Young Park, Ho Hyun Kimx

Department of Physiology, College of Korean Medicine, Semyung University

This study was undertaken to apply the yin-yang theory in action potential. In order to apply the yin-yang theory
in action potential, nature of yin and yang, interrelation of yin and yang and action potential in cell were reviewed.
According to the yin-yang theory, inner cellular space corresponds to yin, but outer cellular space corresponds to yang.
If we classify ions in intracellular fluid or extracellular fluid by nature of yin and yang, potassium(K+) corresponds to
yang within yin(f& = %), protein(Pr-) corresponds to yin within yin(fs# &) in intracellular fluid, and sodium(Na+)
corresponds to yang within yang(F% = :2F%), chloride(Cl-) corresponds to yin within yang(Fz+ 2 &) in extracellular fluid.
Double donnan equilibrium and equilibrium potential were caused by intracellular anion(Pr-) and extracellular
cation(Na+) are related with mutual rooting of yin and yang(F&F% B #R) and opposition of yin and yang(kF5%fir). The
influx and efflux of ion through cell membrane means waxing and waning of yin and yang(kF% 8 &), the change of
membrane potential means yin-yang conversion(i&f5#1L) during action potential.
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Fig. 1. Structure of the cell membrane. Cell membrane is mainly consisted
of a lipid bilayer which have a number of protein molecules that protrude through
the layer.
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Fig. 2. Resting membrane potential. As the recording electrode passes
through the electrical dipole layer at the cell membrane, the potential decreases
immediately to =90 millivolts.
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Fig. 5. Movement of ion during action potential. The membrane suddenly
becomes very permeable to sodium ions, allowing tremendous numbers of sodium
ions to flow to the interior of the cell. Within a few 10,000ths of a second after
the membrane becomes highly permeable to sodium ions, the sodium channels
begin to close, and the potassium channels open more than normally. Then, rapid
diffusion of potassium ions to the exterior of the cell.
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Fig. 6. Action potential. The normal "polarized” state of -90mV is lost, with the
potential rising rapidly in the positive direction. This is called depolarization. With
less sodium ions moving into the cell and more potassium ions moving out, the
membrane potential becomes more negative, more toward its resting membrane
potential. This process is called repolarization.
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Fig. 7. Function of Na'-K* pump. Na'-K" pump maintains the potassium
jons and sodium ions gradients from running down by transporting potassium ions
back into the cell and sodium ions back out of the cell.
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sodium(Na®) corresponds to yang within yang, chloride(Cl) corresponds to yin
within yang in extracellular fluid.
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Fig. 11. Opposition of yin and yang in equilibrium potential.
Equilibrium potential was caused by intracellular anion(Pr-) and extracellular
cation(Na') are related with opposition of yin and yang.
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Fig. 12. Waxing and waning of yin and yang during action potential.
The influx and efflux of ion through cell membrane during action potential means
waxing and waning of yin and yang.
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Fig. 13. Yin-yang conversion during action potential. The change of
membrane potential means yin-yang conversion during action potential.
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