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Figure 8-1

/

stimulate

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
\

Copyright © 2010 Pearson Education, Inc.

KEY

o Stimulus
| Receptor
() Afferent path

’ Integrating center

Efferent path

Effector

D Tissue response

Brain
neurons Spinal
(afferents) cord

/ y
communicate
with
stimulate
v control

Digestive tract

Feedback




Figure 8-2
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Figure 8-3
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Figure 8-4
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Figure 8-5a, overview
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Figure 8-5b, overview
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Figure 8-6

Cell body
Nucleus

Schwann cell wraps around
the axon many times.

Axon

Node of Ranvier is a section of
unmyelinated axon membrane
between two Schwann cells.

Schwann cell nucleus
is pushed to outside
of myelin sheath.

Myelin consists
of multiple layers
of cell membrane.

(a) Myelin formation in the (b) Each Schwann cell forms myelin around
peripheral nervous system a small segment of one axon.
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Table 8-2

TABLE 8-2 lon Concentrations and Equilibrium Potentials
ION EXTRACELLULAR FLUID (mM) INTRACELLULAR FLUID (mM)
K+ 5 mM (normal range: 3.5-5) 150 mM

Na* 145 mM (normal range: 135-145) 15 mM

Cl= 108 mM (normal range: 100-108) 10 mM (range: 5-15)

Cat' 1 mM

Copyright © 2010 Pearson Education, Inc.

0.0001 mM

Eioa AT 37%C
—90 mV
+60 mV
—63 mV

see Concept Check question 6



Table 8-3

TABLE 8-3

Type of signal
Occurs where?

Types of gated ion channels
involved

lons involved

Type of signal

Strength of signal

What initiates the signal?

Unique characteristics
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GRADED POTENTIAL
Input signal
Usually dendrites and cell body

Mechanically, chemically, or voltage-gated
channels

Usually Na*, CI—, Ca®*

Depolarizing (e.g., Na*) or hyperpolarizing
(e.g., CI7)

Depends on initial stimulus; can be summed

Entry of ions through channels

No minimum level required to initiate

Two signals coming close together in time
will sum

Initial stimulus strength is indicated by fre-
quency of a series of action potentials

Comparison of Graded Potential and Action Potential in Neurons

ACTION POTENTIAL
Regenerating conduction signal
Trigger zone through axon

Voltage-gated channels

Na* and K*

Depolarizing

All-or-none phenomenon; cannot be
summed

Above-threshold graded potential at the
trigger zone

Threshold stimulus required to initiate

Refractory period: two signals too close
together in time cannot sum

10



Figure 5-33
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Figure 5-34
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Figure 8-7
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Figure 8-8
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Figure 8-9, overview
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Figure 8-10
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(c) With activation gate open, Na* enters the cell.
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Figure 8-11
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Figure 8-12
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Figure 8-13
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Figure 8-14
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Figure 8-15, overview
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Figure 8-16a-b
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Figure 8-17
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Figure 8-18
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(a) Action potentials appear to jump from one node of Ranvier to the next. Only the nodes have Na* voltage-gated channels.
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(b) In demyelinating diseases, conduction slows when current leaks out of the previously insulated regions between the nodes.
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Figure 8-20
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Figure 8-21, overview

An action potential
depolarizes the axon
terminal.

The depolarization opens
voltage-gated Ca2*
channels and Ca2*
enters the cell.

é Calcium entry triggers
exocytosis of synaptic

vesicle contents.

Neurotransmitter diffuses
across the synaptic cleft
and binds with receptors
on the postsynaptic cell.

Neurotransmitter binding
initiates a response in
the postsynaptic cell.
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Figure 8-22, overview

Mitochondrion

Enzyme S ANAcetylcholine

B

Axon
terminal

“Acetyl CoA

Synaptic

vesicle

Acetylcholine (ACh) is made
from choline and acetyl CoA.

0

In the synaptic cleft ACh is rapidly
broken down by the enzyme
acetylcholinesterase.

\Ch/

Cholinergic

Choline is transported back into
the axon terminal and is used
to make more ACh.

Acetate Acetylcholinesterase (AChE) Postsynaptic
cell

Copyright © 2010 Pearson Education, Inc.



Figure 8-23
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Figure 8-24, overview
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Figure 8-26
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Figure 8-28a, overview
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Figure 8-28b, overview
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Figure 8-29
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(a) No summation. Two subthreshold graded
potentials will not initiate an action potential
if they are far apart in time.
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(b) Summation causing action potential. If two
subthreshold potentials arrive at the trigger zone
within a short period of time, they may sum and
initiate an action potential.
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Figure 8-31, overview
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