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@ 1
The subunit arrangement of the nicotinic ACh
recentor. (a) Side view with an enlargement
showing how the four alpha helices of each subunit
are packed together. (b) Top view showing the lo-
cation of the two ACh binding sites.
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Generation of an EPSP. (a) An impulse arriving in the presynaptic terminal causes the release of neurotransmitter. (b) The mol-
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channels, the membrane will become depolarized. (¢) The resulting change in membrane potential (V,,,), as recorded by a micro-
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EPSP summation. (a) A presynaptnc action potential triggers a
small EPSP in a postsynaptic neuron. (b) Spatial summation of
EPSPs: When two or more presynaptic inputs are active at the
same time, their individual EPSPs sum. (¢) Temporal summa-
tion of EPSPs: When the same presynaptic fiber fires action
potentials in quick succession, the individual EPSPs sum.
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Transmitter actions at G-protein-coupled receptors. The binding of neurotransmittefto the receptor leads to activation of G-

proteins. Activated G-proteins activate effector proteins, which may be (a) ion channels, or (b) enzymes that generate intracel-
lular second messengers.
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Characteristics of neurons using particular neurotransmitters.

Cholinergic neurons (neurons that use acetyl choline (ACh) as their neurotransmitter)

- They synthesize choline acstx} trgsfergg (ChaT) for synthesis of ACh in the
axon terminal. —

- Their synaptic vesicles have ACE transporters that transport ACh into the synaptic

ANE vesicles.

._” r _ They synthesize acetyl choline esterase (AChE) that degrades ACh in the synaptic
M ‘u'“ cleft. -

- They have chaline frapsporters in the presynaptic membrane that remove choline
A" b" from the synaptic cleft after enzymatic degredation of ACh.
E

§¢7

Peptidergic neurons (neurons that use a peptide or protein as their neurotransmitter)
Examples: Enkephalin, Endorphin, Substance P

- They have an abundange of : asmic I
synthesis of their peptlde neurotransmitter.

- They are synthesized as a jde that contains multiple copies of the
neurotransmitter. The precursor peptide is subsequently sent to the Golgi

apparatus where it is packaged with DVAIES that cut the precursor geetlde up

lum in their soma for

into smitter peptides.

- The peptide neurotransmitter is packaged in secretory granules for storage and
transporLfo.fhe axon ferminal. o

- They synthesize peptidase €: es that degrade the peptide neurotransmitter in
the synaptic cleft. x5

Amino Acidergic neurons (neurons that use an amino acid as their neurotransmitter)

- Their cytosol has high than normal concentr
used as the neurotransmltter '

- They have s amino orters on their synaptic vesicles that
concentrate the amino acid in their syna';')tic vesicles.

- They have spec1a1 re-uptake transporters in the presynaptic membrane that
remove the amino acid from the synaptic cleft.

ations of the amino acid that is being
SR A e SR e R R e e ¥

Catecholaminergic neurons (neurons that use dopamine, epinephrine or norepinephrine

as their neurotransmitter)

- They have the enzymes needed to convert the amino acid tyrosine into dopamine,
norepinephrine, or epinephrine (see fig. 6.13)
- The synthesis of catecholaminerigic neurotransmitters occurs in the axon

terminal. - — Ve—
W




- They have Ws that remove the catecholamine
neurotransmitter from the synaptic cleft.

- They have special ca | rters on their szzagtic vesicles that
transport catecholamines into their synaptic vesicles.

- They synthesize monoamine om'm ‘MAQ) for breaking down catecholamines.

e E RN
Serotonergic neurons (neurons that use serotonin as their neurotransmitter)

- They use two enzymes, trypt: droxylase - to
convert the amino acid tryptophan into 5- serotonin)(see fig. 6.14).

- They have re- resynaptic membrane that removes

serotonin for the synaptic cleft.

" Theyhave spociaL SIRlonibiansReiers R heiksunaplicasigley that transport
serotonin into their synaptic vesicles. '
- They synthesize monoamine oxidase for breaking down serotonin.
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The synthesis of catecholamines from
tyrosine. The catecholamine neurotrans-
mitters are in boldface type.
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Figure 6.14 ,
The synthesis of serotonin from trypto-
phan.



