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Introduction

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

CV" = ~ge, M (V)(V ~ Va) ~ sxW(V ~ Vi) — gV — ) + Ly

W' = (We(V) — W)/Tw(V).

V'’ = fast acting variable
M(V) = (1 + tanh[(V — W1)/W3)])/2,
W’ = slow recovery variable

We (V) = (1 + tanh[(V — W3)/V4)])/2.
V= membrane potential (V) = (1 + tanh{(V — V3)/V4)]),

Mss, Wss = open state probability functions Tw (V) = Tosech[(V — V3)/2Vi]

M, W = instantaneous open state probability

Tw = time scale for the recovery process
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The p_ Parameter

My (V)=0.5 [l + lanll( —

W (V)=0.5 l+[allh( -
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Excitability
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Biophysical Recordings

e Lamina | spinal neurons.
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Experiments




Data from the computational model
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Spike train for fw = -5

Spikes for pw = -13
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Spikes for Bw = -25
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f vs | characteristics of the different classes of excitability
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f-1 Curves

fvs I curve (Bw = -5) fvs | curve (Bw = -13)
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Nullclines for I=0
dwidt=0
dvidT =0
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dw/dt=0| ]
dVvidt=0
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Phase plane analysis

CLASS 3, B, = -21 mV CLASS 2, B, =-13mV CLASS 1, B, =0 mV
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Bifurcations caused due to parameter p_
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3D model

C ‘”"/‘1’=Isum—§mt oy (l)(l_t\d)_gl\dr 1(l_‘El'\)_ I'I_ﬂ
(7) Yo (V)=0.5|1+tanh
gsuh :( l'V'_Esub) Qlcak( blcak) Ty

A v
dl/dt—q‘) —— ty(V) —l/Cosh(

V’ = fast acting variable (V)

Zo(V)—z
(/_/(/I—(ﬁ,;Ti)—
y’ 2 = slow acting variable o

V= membrane potential V—B,
Zo(V) = 5[1 +ldllh( ‘)]

IZ

yinf, zinf = open state probability functions

y, Z = instantaneous open state probability
,(V)= l/cosh(
Tau = time scale for the recovery process
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