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Table 6-1  The diameter of frog axons and the presence or absence of
myelination control the conduction velocity.

Fiber type Average axon diameter (pm) Conduction velocity (m-s~1)
Myelinated fibers
Aa 18.5 49
AB 14.0 25
Avy 11.0 17
B Approximately 3.0 4.2
Unmyelinated fibers
C 2.5 04—-05

Source: Erlanger and Gasser, 1937.
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(b) AP arrives; vesicles
fuse with terminal
membrane, producing
exocytosis of transmitter.
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Table 6-2  Typical small neurotransmitters, their structures, and functions

Neurotransmitter Typical effects® Structure
Acetylcholine Fast excitation; O CH,
(ACh) slow inhibition H,C— (”J— 0 CHzCHz—I\llr CH,
i,
Glycine Fast inhibition H
(Cly) +H3N—(|3—H
(|]OO‘
y-Aminobutyric acid Fast inhibition; "HMN—CH;— CH;— CH,—C00~
(GABA) slow inhibition
Glutamate Fast excitation; H
(Glu) slow Cllange in +H3N—(|3—CH2—CH2—COO'
postsynaptic
metabolism COO~

*Notice that the effect of a neurotransmitter depends on the properties of the postsynaptic cell. For most neurotransmitters,
however, it is possible to identify their most probable effect.
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Table 6-2 Typical small neurotransmitters, their structures, and functions

Neurotransmitter Typical effects® Structure
Norepinephrine Slow excitation; (l)H
5 . . . &8 HO
(Nor-epi) slow inhibition CHCH,NH,
HO
Dopami Differs witl HO
opamine i GIS\./VI 1 CH,CH,NH,
location but causes 2o
slow postsynaptic NH,
ff fI:) T e /
elrects CH2
\CH
Serotonin Slow excitation or HO 2
(5-HT = 5- slow inhibition |
hydroxytryptamine) ITI
H

°Notice that the effect of a neurotransmitter depends on the properties of the postsynaptic cell. For most neurotransmitters,

however, it is possible to identify their most probable effect.
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Table 6-2  Typical small neurotransmitters, their structures, and functions

Neurotransmitter Typical effects® Structure
Nitrogen oxide Synaptic N=0
(NO) modulation
H
Adenosine Both fast and slow 0] o) o)
; , I l I
triphosphate (ATP) synaptic -0—P—0—P—0—P—0—CH, _O
transmission (l)- (l)- (l)—
Histamine Slow modulation H(|]=C| —CH,—GH.—NH,"
N NH
™
(lj A
H

°Notice that the effect of a neurotransmitter depends on the properties of the postsynaptic cell. For most neurotransmitters,

however, it is possible to identify their most probable effect.
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5.9 Learning, Memor
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5.9 Learning, Memory, and Sleep

* Mechanisms of memory

— Long-term potentiation (LTP) -- prolonged
increase 1n the strength of existing synaptic
connections following repetitive stimulation

— Long-term memory involves formation of new
synaptic connections

* Immediate early genes (IEGs) govern synthesis of
the proteins that encode long-term memory
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Neural Signaling and External Agents

» Neurotoxins that alter synaptic transmission

— Strychnine competes with inhibitory
neurotransmitter, glycine, at postsynaptic
receptors

— Tetanus toxin prevents release of GABA from
inhibitory presynaptic axons

— Both toxins cause unchecked excitation, muscle
spasms and death



Neural Signaling and External Agents

* Alteration of the neuromuscular junction
— Black widow spider venom causes explosive release of ACh
— Curare blocks ACh receptors .... muscle paralysis and death

— Myasthenia gravis 1s an autoimmune disease in which antibodies
attack ACh receptors, leading to muscle weakness

— Neostigmine inhibits acetylcholinesterase, prolonging the activity
of ACh 1n the synapse
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