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The membrane potential and properties

of nerve fibers

e
2ol Ay g2zl deal
=l J¥a (Sasidll e
TBESFET el Glaglus
ekl jlia bl Jale
alSe gl aadll dm

wﬂu&@&\weoy@\k@&&&ﬁd@\ KY



There are 4 major types of changes that occur In the nerve after stimulation :

1
2
3
4

Electrical changes*
Excitability changes*
Thermal changes
Chemical changes

*(we will focus in the first 2 changes)
1- electrical changes or(membrane action potential ):

It’s the potential difference along nerve membrane after stimulation by a
THRESHOLD stimulus( ¢ .88 Jisa 3 Laxie ¥) &asy ol agall & il o slina
(and) judaly

*this type of changes require a specific type of channels called(voltage gated
NA &K channels)

How dose action potential occur ?
It occurs by three steps :

1-Rmp

2- depolarization

3- Repolarization

1- RMP(rest membrane potential):
At resting state (when there is no stimulation) the negativity inside the
cell is -90mv and the membrane called(polarized)
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2-Depolarization :
This step occur in two stages :
a-gradual depolarization
b-Depolarization



A-Gradual depolarization:

Threshold stimulus (A stimulus strong enough ) cause voltage gated Na
channels to open & Na influx rises resting potential from
90 towards zero
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Then a sudden increase in membrane potential from -90 to -65 mv cause
explosive opening of all Na channels & Na conductance is 5000 times
great[J[Imassive Na+ influx

So -65 is called firing level ( @ai) 4 ) s ya)
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This is the end of gradual depolarization..

B-Depolarization :

The NA inflow continue and membrane potential reaches zero then
overshoot to reach +35mv so the inside of the cell become positive
+35- +40 mv is the peak of action potential , so after that Na channels
become refractory and all NA channels suddenly close .
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3 — Repolarization :

It’s the last step in Ap where the negativity increase inside again by
opening k channels which cause k outflux .The negativity return to
+35mv toward zero then to negative rest potential -90
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This is the end of action potential.

NOTE: in some nerve the action potential continue (it’s not
common),the potential membrane become more negative than resting
level(-90mv) because many k channels remain open---more K outflux
This condition is known as (hyperpolarized)

This condition can be fixed by Re-establishment of Na & K ionic
gradients: it can be one of these 2 steps:

1-Na-K pump(need ATP)

2-Closure of some K channels
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Here is a table to show types of voltage gated channels and
there mechanisms of action:
1- Voltage gated Na channels:

Composed of

Mechanism of
action

2 gates : activation
gate+ inactivation gate

Activation gate

inactivation gate

Resting state close open
Activated state open open
Inactivation state open close

2- Voltage gated k channels: only on gate

state

The change in gate

Resting state

close

After stimulation

open




