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Table 8-1 Distinguishing Properties of Electrical and Chemical Synapses

Distance Cytoplasmic
between continuity
pre- and between pre-
Type of postsynaptic cell and postsynaptic Ultrastructural Agent of Synaptic Direction of
synapse membranes cells components transmission delay transmission
Electrical 4 nm Yes Gap-junction lon current Virtually Usually
channels absent bidirectional
Chemical 20-40 nm No Presynaptic Chemical Significant: Unidirectional
vesicles and transmitter at least 0.3 ms,
active zones; usually
postsynaptic 1-5ms

receptors or longer




A Current pathways at electrical synapses B Current pathways at chemical synapses
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http://www.sumanasinc.com/webcontent/anisamples/neurobiology/synaptictransmission.html
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Neurotransmisores



Classic Characteristics:

e Synthesized in the neuron.

* Become localized in presynaptic terminal.

* Bind to receptor site on postsynaptic membrane.

* Removed by a specific mechanism from its specific site of action.



Table 13-1 Small-Molecule Transmitter Substances and

Their Precursors

Transmitter Precursor
Acetylcholine Choline
Biogenic amines
Dopamine Tyrosine
Nu:nrepinephrine Tyrosine
Epinephrine Tyrosine
Serotonin Tryptophan
Histamine Histidine
Melatonin Serotonin
Amino acids
Aspartate Oxaloacetate
Y-Aminobutyric acid Glutamine
Glutamate Glutamine
Glycine Serine
ATP ADP
Adenosine ATP
Arachidonic acid Phospholipids
Carbon monoxide Heme

Nitric oxide

Arginine




SMALL-MOLECULE NEUROTRANSMITTERS

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

NEUROSCIENCE, Fourth Edition, Figure 6.1 ©2008 Sinauer Associates, Inc.
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* Small molecule transmitters:
Amino acids:

Dietary amino acids.
GABA
Monoamines:

Catecholamines.

Indoleamines.

e Acetylcholine.



* Dietary:
Aspartate.
Glycine.

* Gamma aminobutyric acid (GABA):
From decarboxylation of glutamate.



e Catecholamines:
Derived from tyrosine.
Include:

Dopamine.
Norepinephrine.

Epinephrine.



* Indoleamine:
Derived from tryptophan.
Includes:

Serotonin.
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Neurotransmitter: Glutamate Figure 6.8
The neuropharmacology of glutamatergic

synaptic transmission. There are three main sub-
types of glutamate receptors, each of which binds
glutamate and each of which is activated selectively
by a different agonist.
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A schematic illustration of a GABA, receptor, with its
binding sites.
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Table 15-3 Some Families of Neuroactive Peptides

Family Peptide members

Opioids | Opiocortins, enkephalins, dynorphin, FMRFamide

Neurohypophyseal hormones Vasopressin, oxytocin, neurophysins

Tachykinins Substance P, physalaemin, kassinin, uperolein, eledoisin, bombesin, substance K

Secretins : Secretin, glucagon, vasoactive intestinal peptide, gastric inhibitory peptide,
growth hormone-releasing factor, peptide histidine isoleucineamide

Insulins Insulin, insulin-like growth factors I and II

Somatostatins Somatostatins, pancreatic polypeptide

Gastrins Gastrin, cholecystokinin
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