
1 Biological background  



2 Hodgkin-Huxley model  

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) 
   

1. Nernst Equation 

3. Activated by  
    synaptic currents 

2: HH and spiking models 



3 Reversal (equilibrium) potential 

Nernst equation 

The reversal (or equilibrium) potential for an ion channel is the voltage 
(potential difference) between the outside and the inside of a cell when 
there is no net ion flow through this channel. This means that the electric 
force due to the potential difference is equal to the force due to the 
concentration difference of the ions inside and outside the cell. This is 
quantified by the  



4 The minimal mechanism  



5 Hodgkin-Huxley equations and simulation 
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7 Ion channels       



8 Synapse 



9 Non-NMDA: AMPA, GABA 



10 Conductance-based models 
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MATLAB program 



12 Compartmental models  



13 Simulators  



14 Further readings  


