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Figure 8-1
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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
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Table 8-2

ION
K+
Na*

Gl

lon Concentrations and Equilibrium Potentials

EXTRACELLULAR FLUID (mM)
5 mM (normal range: 3.5-5)
145 mM (normal range: 135-145)

108 mM (normal range: 100-108)

INTRACELLULAR FLUID (mM) Eicn AT 372 C
150 mM —-90 mV
15 mM +60 mV
10 mM (range: 5-15) —63 mV

Gazt 1 mM
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0.0001 mM

see Concept Check question 6

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*, €I, 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
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Figure 5-33
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Figure 5-34
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Figure 8-7

Postsynaptic neuron

Copyright © 2010 Pearson Education, Inc.

Amplitude
(strength)
of graded
potential
(mV)

@ @

A
Distance Stimulus point Distance
of origin
A
f
i
'
'
1
Axon terminal

13

Figure 8-8
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Figure 8-9, overview
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Figure 8-10
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(e) During repolarization caused by Kt leaving the cell, the two
gates reset to their original positions.
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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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Trigger zone

Figure 8-14
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Figure 8-15, overview

Copyright © 2010 Pearson Education, Inc.

A graded potential above b
threshold reaches the
trigger zone. 4

Trigger zone
5 e
LR TR L R R LR T
+ +

NG

Axon

+ +
AT R L PR R SR R IR LT
et

=N

L 4

Voltage-gated Na* channels
open and Na* enters the axon.

Positive charge flows into adjacent
sections of the axon by local current flow.

s ey AR R R R R

¥

active region causes new sections

Local current flow from the
of the membrane to depolarize.

conduction. Loss of K* from the cytoplasm

repolarizes the membrane.

? The refractory period prevents backward

+
Lt + AL TN K b et R+
I e B
-
ra
N = - - S 4+

+++‘+++++ﬁ; ‘\_}+++++++++++++

| Refractory | Active region | Inactive region
i region I

21

Figure 8-16a-b
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Figure 8-17
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Figure 8-18
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Figure 8-20
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Figure 8-21, overview
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Figure 8-22, overview
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Acetyicholine (ACh) is made
from choline and acetyl CoA.

¢

é In the synaptic cleft ACh is rapidly
broken down by the enzyme
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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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subthreshold potentiaTs 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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