
APPENDIX A
Equations

The ionic current equations of the CRRSS model can be written as

1. Iion = INa + IL

2. INa = gNam
2h(Vm − ENa)

V = Vm − Er

dm
dt

= αm(1 − m) − βmm

αm = 97+0.363V

(1+exp( 31−V

5.3
))

βm = αm

exp( V −23.8

4.17
)

dh
dt

= αh(1 − h) − βhh

αh = βh

exp( V −5.5

5
)

βh = 15.6
exp( 24−V

10
)

3. IL = gL(Vm − EL)

Variables

INa sodium current density
IL leakage current density
m sodium channel activation
h sodium channel inactivation

Constants

Er −80 resting membrane potential(mV )
gNa 1445 maximum sodium channel

conductance/unit area(mS/cm2)
ENa 35.64 Nernst potential

for sodium channels(mV )
gL 128 maximum leakage channel

conductance/unit area(mS/cm2)
EL −80.01 Nernst potential for leakage channels(mV )
ln 1.5 nodal gap length(µm)
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