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Figure captions 

 

Fig. 1 Overview of the nerve cell (A), a model system constructed with some liquid membrane 

cells (B) and the structure of each cell (C) 

 

Fig. 2 The time-courses of the membrane potentials (A) and of the currents (B) of the Rec cells 

in the presence of the AP cell 

Solid line: Rec1 cell, dashed line: Rec1  cell, one-dot chain line: Rec2 cell, two-dot chain line: 

Rec2  cell, gray solid line: AP cell. 

 

Fig. 3 The relation between the membrane potential (EW1-W2) and the membrane current (iW1-W2) 

based on the Goldman-Hodgkin-Katz equation 

Black solid line: The iW1-W2- EW1-W2 curve on the transport of K+ (electrophysiological concept), 

black dashed line: the iW1-W2- EW1-W2 curve on the transport of Na+ (electrophysiological 

concept), gray solid line: the iW1-W2- EW1-W2 curve on the transport of K+ (electrochemical 

concept), gray dashed line: the iW1-W2- EW1-W2 curve on the transport of Na+ (electrochemical 

concept). 

 

Fig. 4 The time-courses of the membrane potentials (A) and of the currents (B) of the Rec cells 

in the presence of the V-ap cells 

Solid line: Rec1 cell, dashed line: Rec1  cell, one-dot chain line: Rec2 cell, two-dot chain line: 

Rec2  cell, gray solid line: AP cell. 

 

Fig. 5 The time-courses of the membrane potentials of the Rec cells (1, 2, 3, 4) 

Each V-ap cell (1, 2, 3) was connected for 500 ms (1: 0.5-1.0 s, 2: 0.8-1.3 s, 3: 1.2-1.7 s). R = 
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Fig. 6 A new mechanism for the directional propagation of the action potential 
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Switching from RP to AP Switching from AP to RP 
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