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The complete equivalent circuit

Extracellular Side
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Cytoplasmic Side



Ohmic model

Biological membrane Equivalent circuit representation
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Electrical model of the cell: conductance equation

side

slope = y




Extracellular
side

slope = ¥y




Extracellular






Extracellular Side

The passive equivalent circuit

Solving for V

out rest
IK 1 gt 1k =0
2. Vin_voutz EK+ IK/gK
Ik INa
e 3. Vin - Vout = ENa + INa/ ENa
Cm
i | 1 |Na 4. 1, =gV, -E
— Ex — Ena _:__ 5. lya=8nalVin - Ena)
T T -+
Finally,

(Ena8na* Ex8)

Vin Vm = 8na t 8k

Cytoplasmic Side



The passive equivalent circuit

Extracellular Side

Solving for V,
T Vou
| 1. Ry,= 5.108Q
‘ 2. R=0.2.108Q
% o % g% 3. Ry= 0.5.10°0
| | 'I —— Cn 4. E\,=55mV
= = e 5. E,=-75mV
= T U= 6. E=-70mV
V_=?
L.,

Cytoplasmic Side



The passive equivalent circuit

Extracellular Side

Solving for V,
T Vo
| 1. Ry,=5.10°Q)
\ 2. R,=0.2.10°Q
0o % O %T Ona %l 3. Rg=0.5.10°Q
'i'c, | N 4. E\,=55mV
_ = _ = i iNa 5. E,=-75mV
T T U 6. E,=-70mV
vV =7
L

Cytoplasmic Side



