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lon concentrations
lon Intracellular | Extracellular
K* 150 mM 4 mM
Na* 12 mM 145 mM
CI 5 mM 120 mM
Ca?* 100 nM 1 mM
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lon Intracellular | Extracellular E. .
K* 150 mM 4 mM -97 mV
Na* 12 mM 145 mM +67 mV
CI 5 mM 120 mM -85 mV

Ca?t 100 nM 1T mM +123 mV
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RT  P[K*], + PyaINa*], + P Cl Outside 0 mV
" F O PoKT+PoNa' + Po[CH], A Na® Cr
P Py Pop=1:0.04:0.45 % E ﬂ E E
Vo= 615 loge 4+58+225 / VU |
" 150 + 0.48 + 54 K
Inside V.

V_= -76 mV
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Ohm’s law:
V=IR
1=V G

Capacitance:
Q=CV
| = C dV/dt
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O mV |m = IC + |K+ + INa+ + |C|'
c=C_dV._/dt
- GK+ GNa+ GCI
C__ |K+ - (Vm - EK+) GK+
m —T . TE . —TE
: - o INa+ = (Vm - ENa”f) GNa+

Vim lor = (Vin = E¢r) Gg-
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0 mV Solving for steady state V.

(I, =0anddV /dt=0)
Grotal = Gk t Gy, t G

G G G
V= —KEK+ ﬂENaJri E,
| GTotal GTotal Total
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some numhbers - K* conductance and ¥,
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What happens to V_ if K* channels increase their open probabilty?
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What happens to V_ if :
) G+ increases
i) Gy,+ iIncreases

iii) G- increases
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e Electrochemical diffusion
describes ion flow through ion
channels and defines Nernst
equilibrium potentials.

e [ndependently regulated ion
channel conductances with
selective permeability control
membrane potential.
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