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Ion channels
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Non-NMDA: AMPA, GABA
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Conductance-based models
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MATLAB program
1 %% Synaptic conductance model to simulate an EPSP
2 clear; clf; hold on;
3
4 %% Setting some constants and initial values
5 c_m=1; g_L=1; tau_syn=1l; E_syn=10; delta_t=0.01;
6 g_syn(l)=0; I_syn(l)=0; v_m(1l)=0; t(1)=0;
7
8 %% Numerical integration using Euler scheme
9 for step=2:10/delta_t
10 t (step) =t (step-1) +tdelta_t;
11 if abs(t(step)-1)<0.001; g_syn(step-1)=1; end
12 g_syn(step)= (l-delta_t/tau_syn) =* g_syn(step-1);
13 I_syn(step)= g_syn(step) x (v_m(step—-1)-E_syn);
14 v_m(step) = (l-delta_t/c_m*xg_L) * v_m(step-1)
15 - delta_t/c_m * I_syn(step);
16 end
17
18 %% Plotting results
19 plot(t,v_m); plot(t,g_syn*5,’r--"); plot(t,I_syn/5,"'k:")
Hodgkin-Huxley model
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Typical form of an action potential; redrawn from an
oscilloscope picture from Hodgkin and Huxley (1939).

Alan Hodgkin and Andrew Huxley
The Nobel Prize in Physiology or Medicine 1963 (with John Eccles)
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The minimal mechanism
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Hodgkin-Huxley equations and simulation

ci—‘,/ = —gun*(V - Eq) — gxam*h(V — Exg) — gu(V — E0) + (1)
T,,(V)fi—'t’ = —[n—no(V)]
wgE = —m-m()
“(V)%’ = —[h—ho(V)]
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Compartmental models

A. Chain of compartments C. Compartmental reconstruction
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Simulators

™ O O Graph[0] x -0.5:5.5 y-92:52
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