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Graded potentials are activated by the opening of 
mechanically or chemically gated channels and they travel 
over short distances.

Action potentials are generated by the opening of voltage-
gated channels and travel over long distances
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Action Potential- It is the rapid and transient change in a
membrane potential which occurs when nerve cell membrane is
stimulated.

Action Potential Generation in a Nerve Cell

• Resting potential: The resting membrane potential in nerve cell averages around-
70 m V. e.g. RMP of nerve is -90 m V, pacemaker is -60 m V and skeletal muscle
averages to -83 m V.

• When a nerve cell is stimulated, the Na+ channels open. If the stimulus strength is
adequate, the opening of the Na+ channels is sufficient to change the membrane
potential from -70 m V up to -55 m V, the action threshold is reached.

• Depolarization: As the action threshold is reached more of the voltage-gated Na+
channels open. The Na+ influx drives and changes the membrane potential to about
+30 m V. This process of change in membrane potential to positivity is called
depolarization. The Na+ channels close and the K+ channels open. The K + channels
are much slower to open and the depolarization gets completed.
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• Repolarization: The opening of K + channels open, the membrane
begins to repolarize back toward its resting stage

• Hyperpolarization: The potential typically overshoots above the
rest potential to about -90 m V. This leads to hyperpolarization.
The process of hyperpolarization raises the threshold for any new
stimulus and prevents the neuron from receiving another stimulus
during this time.

• Resting potential: The Na+ /K+ pump eventually brings the
membrane back to its resting state of-70 m V from hyperpolarized
state.
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