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Neurotransmitter (NT) categories

SMALL-MOLECULE NEUROTRANSMITTERS
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Neurotransmission Neurotransmitter (NT) categories

PEPTIDE NEUROTRANSMITTERS (more than 100 peptides, usually 3-30 amino acids long)

Example: Methionine enkephalin {Tyr-Gly—-Gly—The—Met)
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Neurotransmission

Synthesis, packaging, secretion and removal of NT

Small-molecule NT
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Neurotransmission
Storage of NT in different types of synaptic vesicles

Small clear-core vesicles Large dense-core vesicles

Exocytosis
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Neurotransmission

Several NT can be co-released by a given neuron

L

Low-frequency
stimulation

High-frequency
stimulation

Small-molecule
nevrotransmitter
in small ¢lear-
core vesicles

Meuropeptide
in large dense-
core vesicles

Localized
increase in Catt
concentration

Preferential release of small-
maolecule neurotransmitter

M ore diffuse
n - T4
increase in Ca”

concentration

Felease of both
types of transmitter

2.6



Neurotransmission

Synthesis and removal of NT
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Neurotransmission

Synthesis and removal of NT
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Neurotransmission

Biogenic amines

Synthesis and removal of NT
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Neurotransmission

Peptide neurotransmitters

Synthesis and removal of NT
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Neurotransmission

Distribution of neurons and projections containing biogenic amines as NT
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Neurotransmission

Neurotransmitter receptors
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Neurotransmission
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Neurotransmission

Metabotropic receptors
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Neurotransmission ]
lonotropic receptors

Glutamate NMDA receptor
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Neurotransmission

Metabotropic receptors

NT
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Neurotransmission

Postsynaptic Rate-limiting Removal Type of
Neurotransmitter effect” Precursor(s) step in synthesis mechanism vesicle
ACh Excitatory Choline + CAT AChEase Small, clear
acetyl CoA
Glutamate Excitatory Glutamine Glutaminase Transporters Small, clear
GABA Inhibitory Glutamate GAD Transporters Small, clear
Glycine Inhibitory Serine Phosphoserine Transporters Small, clear
Catecholamines Excitatory Tyrosine Tyrosine Transporters, Small dense-
(epinephrine, hydroxylase MAQO, COMT core,
norepinephrine, or large
dopamine) irregular
dense-core
Serotonin (5-HT) Excitatory Tryptophan Tryptophan Transporters, Large,
hydroxylase MAO dense-core
Histamine Excitatory Histidine Histidine Transporters Large,
decarboxylase dense-core
ATP Excitatory ADP Mitochondrial Hydrolysis to Small, clear
oxidative phosphor- AMP and
ylation; glycolysis adenosine
Neuropeptides Excitatory Amino acids Synthesis and Proteases Large,
and inhibitory (protein synthesis) transport dense-core

“The most common postsynaptic effect is indicated; the same transmitter can elicit postsynaptic excitation or inhibition depending on the nature of the ion chan-

nels affected by transmitter binding (see Chapter 7).
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