beeler_reuter 1977 version(1

1 “environment” component

This component has no equations.

2 “membrane” component

membrane_voltage_diff_eq

aw) a0 o
Alime) —( o )x(i_Na+is+ixl+i K1)

3 “sodium_current” component
i_Na_calculation

i-Na = (g,Na «(m)* s hxj+ g,Nac) * (V — E_Na)

4 “sodium_current_m_gate” component

alpha_m_calculation
—1%(V +47.0)

(67().1*(V+47.0) — 1_0)

alpha_m =

beta_m_calculation
beta_m = 40.0 x ¢~ 0096+(V+72.0)

dm_dt
d(m)
d(time)

= (alpha_m * (1.0 — m) — beta_m * m)



5 “sodium_current_h_gate” component

alpha_h_calculation
alpha_h = 0.126 % ¢~ 0-25*(V+77.0)

beta_h_calculation
1.7

(e=0-082:(V+225) 4 1.0)

beta_h =

dh_dt

d(h)  _
A(time) (alpha_h % (1.0 — h) — beta_h * h)

6 “sodium _current_j gate” component

alpha_j_calculation
0.055 6—0.25*(V+78.O)

alpha_j = (e-02+(VH78.0) 1 1.0)
beta_j_calculation
beta_j = (60.1*(\/25;.0) +1.0)
dj_dt
d(4)

_ (10— ) — Ciwd
(time) (alpha_j * (1.0 — j) — beta_j * j)

7 “slow_inward_current” component

E_s_calculation
E_s = (—82.3 —13.0287 x In Cai)

i_s_calculation
is=gsxdx* fx(V—E_.s)

dCai_dt

= (—0.001 % i_s + 0.07 x (0.001 — Ca))



8 “slow_inward_current_d_gate” component

alpha_d_calculation
(V+-5.0)

0.095 % ¢~ (1000 )

alpha_d = -
(1.0 + e (W™ >)
beta_d_calculation
0.07 % e~ (“Fa5™)
beta_d = YY)
(1.0 + 6W>

dd_dt

d(d)
= (alpha_d x (1.0 — d) — beta_d * d
A(time) (alpha_d * (1.0 — d) — beta_d * d)

9 “slow_inward_current_f gate” component

alpha_f_calculation

0.012 e~ (5™
alpha’f = (V+28.0)
(1.0+e 6.67 )
beta_f_calculation
beta 0.0065 * e~ ("0 )
eta_f =
(L0 + )
df_dt af)
= (alpha_ 1.0 — f) — beta_
Tiimey = (@lpha-f = (10— J) ~betaf « )

10 “time_dependent_outward _current” component

i_x1_calculation
<60.04*(V+77.0) _ 10)

£0-04x(V+35.0)

ixl =21 % 0.8 %

11 ‘“time_dependent_outward_current_x1_gate” component

alpha_x1_calculation
(V+50.0)
e 12.1

(1.0 + e(v1+7§g‘0>)

alpha_xl =5F — 4 %




beta_x1_calculation
_ (V+20.0)
e (667 )

beta_x1l = 0.0013 *
(1.0 + e*(%))

dx1_dt
d(z1)

d(time)

= (alpha_zl % (1.0 — 1) — beta_x1 = x1)

12 ‘“4ime_independent_outward_current” component

i_K1_calculation

0.04%(V+85.0) __ 1.0 .
iK1 =0.35% (4.0 * (e ) 4 0.2 (V +23.0) )

(e0-08+(V+53) 1 0.045(V+53.0)) T 77 (1,0 — ¢—0.04x(V+23.0))



