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❤️ PHASES OF CHANGE IN ACTION POTENTIAL
💕 The depolarization:
· Also called the rising phase, is caused when positively charged sodium ions (Na+) suddenly rush through open voltage-gated sodium channels into a neuron.
· As additional sodium rushes in, the membrane potential actually reverses its polarity. During this change of polarity, the membrane actually develops a positive value for a moment (+40 millivolts).
💕 The repolarization:
· Or falling phase is caused by the slow closing of sodium channels and the opening of voltage-gated potassium channels.
· As a result, the membrane permeability to sodium declines to rest levels.
· As the sodium ion entry declines, the slow voltage-gated potassium channels open and potassium ions rush out of the cell.
· This expulsion acts to restore the localized negative membrane potential of the cell. These channels are inactivating and voltage-gated k channels open.
💕 Hyperpolarization:
· This is a phase where some potassium channels remain open and sodium channels reset.
· A period of increased potassium permeability results in excessive potassium efflux before the potassium channels close.
· This results in hyperpolarization as seen in a slight dip following the spike.
The propagation of action potential is independent of stimulus strength but dependent on refractory periods. The period from the opening of the sodium channels until the sodium channels begin to reset is called the absolute refractory period. During this period, the neuron cannot respond to another stimulus, no matter how strong.
❤️ JUSTIFY THE UNIDIRECTIONAL PROPAGATION OF ACTION POTENTIAL
💕 Unlike graded potentials, the propagation of an action potential is unidirectional, because the absolute refractory period prevents the initiation of an AP in a region of membrane that has just produced an AP.
❤️ DESCRIBE ACTION POTENTIAL AS A ALL OR NONE EVENT
💕 All action potentials are the same size. Therefore, the neuron either does not reach the threshold or full action potential is fired.
❤️ COMPONENTS OF AN ACTION POTENTIAL
💕 Threshold:
· It is the value of the membrane potential which, if reached, leads to the all-or-nothing initiation of an action potential.
💕 Depolarizing phase or the upstroke.
· The initial or rising phase of the action potential
💕 Overshoot.
· The region of the action potential between the 0 mV level and the peak amplitude.
💕 Repolarization phase.
· The return of the membrane potential to the resting potential.
💕 Undershoot or the hyperpolarizing afterpotential
· Is a phase of the action potential during which time the membrane potential can be more negative than the resting potential.
· If the undershoots of the action potentials do not become more negative than the resting potential, they are "riding" on the constant depolarizing stimulus.
❤️ FEATURES OF ACTION POTENTIAL
· The nerve action potential has a short duration (about 1 msec).
· Nerve action potentials are elicited in an all-or-nothing fashion.
· Nerve cells code the intensity of information by the frequency of action potentials. When the intensity of the stimulus is increased, the size of the action potential does not become larger. Rather, the frequency or the number of action potentials increases.
❤️ Two ways in which action potential are propagated.
💕 Continuous conduction.
· Action potential propagation in nonmyelinated axons occurs by continuous conduction because the voltage-gated channels in the membrane are immediately adjacent to each other.
· Voltage-gated Na+ and K+ channels regenerate the action potential at each point along the axon, so voltage does not decay.
· Conduction is slow because it takes time for ions and for gates of channel proteins to move, and this must occur before voltage can be regenerated.
💕 Saltatory conduction.
· When an AP is generated in a myelinated fibre, the local depolarizing current does not dissipate through the adjacent membrane regions, which are non-excitable.
· Instead, the current is maintained and moves rapidly to the next myelin sheath gap, a distance of approximately I mm, where it triggers another AP.
· the electrical signal appears to jump from gap to gap along the axon
· Refractory periods.
💕 Absolute refractory period:
· Is a period where it is completely impossible for another action potential to be activated, regardless of the size of the stimulus.
· This period begins with the opening of the Na+ channels and ends when the Na+ channels begin to reset to their original resting state
💕 Relative refractory period:
· is the period that occurs during the undershoot phase; where an action potential can be activated but only if the stimulus is large enough.
· This is because some of the sodium channels have been reactivated and have recovered but it is a difficult process due to the counter-acting potassium flow as some potassium ion channels are still open.

