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STEP 2: STEP 3:

Activation of sodium Inactivation of sodium =
channels and rapid channels and activation
depolarization of potassium channels
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The return to Resting state

normal permeability
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Point of origin
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Mechanisms of Local potentials

(b) Spatial summation

Signal integration

(a) Temporal summation
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5-33 An action potential (A), with underlying changes in Na+
and K+ conductances plotted (B). The value h (right-hand scale)
represents the ability of the sodium channels to become acti-

vated (i.e., opened) by a depolarization. Note that the decreas: (¢) The refractory period prevents

backward movement of the action | Refractory region Active regions | Inactive region
h )

in h far outlasts the increase in gy,. [Hodgkin and Huxley, potential. : N !
1952¢.] \: Tk § b~ CEEERCEEEEE | 4+
- - ! . Y Y YV Voo e e /\
i1 tgglgfr s 'r? i refragtoryé @ @ ®®®®® ; In the distal parts of the axon
period. K* gates have opened an | @ :
the Na* inactivation gates have S S~ local current flow from the
closed{ Losgofl K'+gfrom mev @ @ i @ active region causes new sections
! K of the membrane to depolarize.

cytoplasm repolarizes the membrane.
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6-6 The action potential in a nerve (A) is accompanied by

a local circuit current flowing across the membrane, as shown
in part B. The “foot” is produced by outward current depolar-
izing the membrane ahead of the active (sodium-entering)
region. Outward current in the inactive regions is carried across
the membrane primarily by K+.
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potential potential reach threshold n : Longitudinal resistance

¢y Capacitance due to electrostatic forces
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into which depolarization

Active node at peak is spreading; will soon Remainder of nodes
of action potential reach threshold still at resting potential
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