
Sodium-potassium pump cycle



Recurrent laryngeal nerve (RLN)



Giraffe RLN ∼ 4.6 m



Sauropod RLN ∼ 38 m



Squid giant axon (not giant squid axon)



Voltage-gated Na+ channel

Simple thermodynamic model: state 1 = closed, state 2 = open
k21
k12

= e−β(G2−G1−Q`V/d)

where Q is the “gating charge”, ` is the distance it moves, and V/d is the
electric field (d = 4 nm is membrane thickness).
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Voltage-gated Na+ channel
Probability for channel to be open in stationary state at given V :

pNa(V) = ps
2 =

k21
k21 + k12

=
1

1 + eβ(G2−G1−Q`V/d)


