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(A) Myelinated axon
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(B) Action potential propagation
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Figure 3.13 Saltatory action potential conduction along a myeli-
nated axon. (A) Diagram of a myelinated axon. (B) Local current in
response to action potential initiation at a particular site flows
------- —Threshold locally, as described in Figure 3.12. However, the presence of myelin
=63 Resting potential prevents the local current from leaking across the internodal mem-
brane; it therefore flows farther along the axon than it would in the
absence of myelin. Moreover, voltage-gated Na* channels are present
only at the nodes of Ranvier (K* channels are present at the nodes of
—65 Resting potential some neurons, but not others). This arrangement means that the
generation of active, voltage-gated Na* currents need only occur at
these unmyelinated regions. The result is a greatly enhanced velocity
of action potential conduction. The panel to the left of this figure leg-
end shows the time course of membrane potential changes at the
points indicated.
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The types of synapses

Synapses with another neuron

Neuron 1 |
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branch

Synapses with \l
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Synaptic terminals

Neuromuscular
junctions
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Neuroglandular synapses

Gland
cells

© 2011 Pearson Education, Inc.
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3 [Na*] low
CYTOPLASM [K*] high

€) Cytoplasmic Na* binds to @ Na* binding stimulates € Phosphorylation causes

the sodium-potassium pump. phosphorylation by ATP. the protein to change its
conformation, expelling Na*

to the outside.

@) Extracellular K* binds © Loss of the phosphate ( K* is released and Na*
to the protein, triggering restores the protein’s sites are receptive again;
release of the phosphate original conformation. the cycle repeats.

group.

Copyright © 2005 Pearson Education, Inc. Publishing as Pearson Benjamin Cummings. All rights reserved.
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Motor and Sensory Regions of the
Cerebral Cortex

Primary motor cortex Central sulcus

(precentral gyrus)

Primary sensory cortex
(postcentral gyrus)

PARIETAL LOBE

FRONTAL LOBE

OCCIPITAL LOBE
Visual cortex

Gustatory cortex

Insula

Auditory cortex
TEMPORAL
LOBE

Olfactory cortex

EJ Major anatomical landmarks on the surface of
the left cerebral hemisphere. The lateral sulcus
has been pulled apart to expose the insula.
Overview of Functional Areas of the Cerebral Cortex

Primary Sensory areas Primary Motor areas
- Receive and interpret - Govern muscular movement.
sensory impulses Beginning of descending fibers

Association areas
— Connects to the sensory or motor areas of
the cortex

— Integration & interpretation of new sensory
input with memories of past experiences

|

Integrative Centers
— Receive information from many association areas

— Direct complex motor or intellectual activities

Primary somatic
Supplemental, Primary motor )
and premotor\\ Sl /\ Secondary somatic
N} ] 4
~ ¥y
i ¢ "\ Secondary
< [~ . visual
‘/ ) \ ‘\ “/ /“' “\ \ ‘ { \

l Area \ ||
~— i ]r
LimbicZ—

Association -
Area =

Primary Secondary
auditory  auditory
Locations of major association areas of the cerebral cortex, as well

as primary and secondary motor and sensory areas.
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Axon

Myelin sheath

Endoneurium

Perineurium

LMy s oSz

e

Transverse

Eyespot

Cerebral ganglia

Longitudinal nerve cords

| Peripheral nerves |

Excretory canal
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