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Introduction

● Hodgkin classes of excitability (1948), based on the f-I curves of different neurons.
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● Morris-Lecar model (1981).



Morris Lecar Model

V’ = fast acting variable 

W’ = slow recovery variable 

V= membrane potential

Mss, Wss = open state probability functions

M, W = instantaneous open state probability   

Tw = time scale for the recovery process                



The βw Parameter  



Excitability



Biophysical Recordings
● Lamina I spinal neurons.



Data from the computational model



Class I excitability Class II excitability



Class III excitability



f vs I characteristics of the different classes of excitability



Class I Class II

f-I Curves



Class I



Class II and 
Class III



Phase plane analysis



Bifurcations caused due to parameter βw

Class I excitability Class II excitability Class III excitability



Phase 
portraits



3D model

V’ = fast acting variable 

y’  z’  = slow acting variable 

V= membrane potential

yinf, zinf = open state probability functions

y, z = instantaneous open state probability   

Tau = time scale for the recovery process                





Thank you!
Special thanks : Anagh Pathak 


