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Figure 2. Thirty-five action potentials generated with ex-
ternal Calcium concentrations between 1.8 mmol/L (nor-
mal) and 0.1 mmol/L with steps of 0.05 mmol/L.
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Figure 3. Left: The steady-state activation (thick line)
and inactivation (thin line) curves of the model’s Sodium
current. Right: The window current calculated from the
steady state activation and inactivation curves.

RangeTester simulation. In this example, we tested 35 lin-
early spaced values between 0.1 mmol/L and the original
value of 1.8 mmol/L. Results are shown in Figure 2.

n = 35

v = np.linspace (0.1, 1.8, n)

r = myokit.RangeTester (m, p, var=’'extra.Cao’, ncells=n)
r.pre (30000, values=v)

d = r.run (500, values=v)

Finally, we present an example without simulations:
Two parameters of Sodium channel activation are retrieved
from the symbolic model representation and converted into
Python functions. These are then used to calculate the
channel’s activation curve. We can use the same process
to find the inactivation curve. Finally, we retrieve the max-
imum conductance cbar along with the equilibrium poten-
tial ENa and calculate the window current for this channel.
The results are shown in Figure 3.

v = np.linspace (=100, 20)

a = m.get (’ina.m.alpha’) .pyfunc(’membrane.V’)
b = m.get (ina.m.beta’) .pyfunc (' membrane.V’)
a_inf = a(v) / (a(v) + b(v))

a = m.get (ina.h.alpha’) .pyfunc(’membrane.V’)
b = m.get ("ina.h.beta’) .pyfunc (' membrane.V’)
i_inf = a(v) / (a(v) + b(v))

g = m.get ('ina.Gbar’) .rhs () .eval ()

E = m.get ('nernst.ENa’).rhs () .eval ()

w =g x (a_inf x% 3) x (i_inf %% 2) % (v - E)
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4. Conclusion

In this paper, an open-source software framework for the
creation and analysis of cellular electrophysiological mod-
els was presented. The used model definition language is
human readable and writable and can serve as a comple-
ment to existing archiving or exchange formats. A num-
ber of simulation types are provided, with an easy to use
Python front-end and a fast C-based back-end. The com-
bination of a clear model syntax, a high level API and the
analysis tools provided can serve to reduce model develop-
ment and debugging times, freeing valuable resources for
physiological investigation.
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