Electrical Signals within the
Nervous System



Electrical Signals within the NS

1-Action potential
2-Electrotonic(graded) potential
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Fig. 12.09a,b
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Key:

Resting membrane potential: Voltage-gated
Na* channels are in the resting state and
voltage-gated K™ channels are closed

Stimulus causes depolarization to threshold

Voltage-gated Na™ channel

activation gates are open Absolute
refractory

Voltage-gated K™ channels are period

open; Na™ channels are

inactivating

Voltage-gated K™ channels are Relative

still open; Na* channels are in refractory

the resting state period



Fig. 12.12

1. Resting state:
Al voRage-gated Na*

and K' channels are
closed.
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4. Repolarization continues:

K* outfiow restores resting
membrana potential. Na*
channel inactivation gates
open. Return to resting state
when K* gates closs.
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2. Depolarizing phase:
Depolarization 10 threshold
opens Na' channel activation
gates, Na' inflow furthar
depolarizes the membrane,
opening more Na® channel
adivation gates.
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3. Repolarizing phase:
Na‘ channel inactivation gates
close and K' channels open.
Outfiow of K* causes
rapolarization,



Activation
gate Na*

Inactivation
gate
Resting Activated Inactivated .
(-90 mV) (=90 to +35 mV) (+35 to —-90 mV,

-~ ~50 delayed)

Resting Slow activation
. (-90 mV) (+35 to —90 mV)
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Giant squid axon

axon from

a squid

0.8 mm diameter



—16 mm—y

would require a nerve this size
if each mammalian axon were
the size of a squid giant axon
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Unmyelinated axons_

(a) Diagram of transverse
section of unmyelinated axons

Myelin sheath
(b) Transverse sections of stages in the formation of a myelin sheath
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Unmyelinated and Myelinated axons, Fig# 12.2a-b
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| Schwann cell
cytoplasm

Schwann cell
nucleus

Node of Ranvier
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