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1.   Describe the 5 steps involved in neurotransmission.

2.   Describe pre-synaptic mechanisms by which drugs enhance or decrease 
neurotransmission. 

3.   Describe post-synaptic mechanisms by which drugs enhance or 
decrease transmission.

4. Discuss how pre-synaptically and post-synaptically acting drugs differ in 
their selectivity.

5.   Describe mechanisms by which selectivity of pre-synaptically acting drugs 
is mediated.

6. Compare and contrast the steps involved in noradrenergic and peptidergic
neurotransmission.

7. Describe how adrenergic neurotransmission is most commonly 
manipulated with clinical pharmaceuticals.

8. Describe the effects of the following drugs or drug classes on adrenergic 
neurotransmission:  metyrosine, reserpine, bretylium, cocaine, tricyclic 
antidepressants, MOIs,  SSRIs, amphetamine.

Learning Objectives

K. Scrogin

5-steps in neurotransmission

1.  Neurotransmitter synthesis

2. Vesicular Storage

3.  Synaptic Release

4.  Binding to receptor

5. Termination of 
transmission
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K. Scrogin

5- steps in neurotransmission

1.  Neurotransmitter synthesis

Requires 
• precursors*
• transport into the cell
• enzymatic action*

*common sites of drug 
action

Ex.  Precursor loading or
depletion

K. Scrogin

5-steps in neurotransmission

2. Vesicular Storage
Neurotransmitters stored in vesicles

(except gases and some
nucleosides)

vesicular transport inhibition leads 
to neurotransmitter depletion

K. Scrogin

5- steps in neurotransmission

3.  Synaptic Release

• AP propagated to terminal*

• Voltage-gated calcium channels open

• fusion of vesicle with membrane*

Therapeutic effect of drug is 
determined by cell type to which agent 
gains access
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Botulinum Toxin: 

Endocytosed into cholinergic neurons
Degrades SNARES
Prevents calcium-dependent exocytosis of 

neurotransmitter

SNARES:
Enable calcium-dependent docking of vesicle 

with pre-synaptic membrane
Enable exocytosis of neurotransmitter

Indirect acting drugs:
facilitate the increase of neurotransmitter in synapse

Ex: Amphetamine
• has affinity for monoamine reuptake transporters
• leads to transporter phosphorylation
• probably also inhibits vesicular uptake proteins
• reversal of transporter
• calcium-independent release of neurotransmitter

4.  Receptor binding

5-steps in neurotransmission
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Various Neurotransmitter transporters: 
have different affinity for neurotransmitters and drugs

differ in their location

can transport the same neurotransmitter

5.  Termination of neurotransmitter action

Examples of adrenergic 
neurotransmission manipulation

Manipulating Neurotransmitter Synthesis

Manipulation of neurotransmitter vesicular storage
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Manipulation of neurotransmitter release

Selectivity of drug action is dependent upon
access to the target cell type

Manipulating receptor binding
– most specific mechanism of neurotransmission manipulation

Discussed in detail in adrenergic pharmacology lectures

Selectivity of effect differs with post-synaptic vs. pre-synaptic receptor 
manipulation

2-adrenergic receptor inhibition of
neurotransmitter release

Manipulating termination of action
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Manipulation of enzyme-mediated degradation in the cytoplasm

Monoamine oxidase inhibitors

Monoamine oxidase inhibitors can be toxic when 
combined with certain foods high in tyramine

Manipulation of re-uptake

Cocaine
Tri-cyclic antidepressants
NE-selective reuptake inhibitors
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Neuropeptide Transmission

Differs from classical 
neurotransmission

Requires mRNA for synthesis

Peptidases required to make 
final neurotransmitter*

Stored in “large dense core vesicles”

Made in soma and transported

Stored away from synapse, and
requires longer stimulus for release

Travel farther to bind receptor*

*target of therapeutic drugs

Non-specific peptidase-induced 
metabolism

http://what-when-how.com/neuroscience/neurotransmitters-the-neuron-part-1/

Manipulating Neuropeptide Transmission

Mechanisms of drugs targeting
peptidergic neurotransmission

Inhibition of peptide receptors

Ex:  Naloxone (Narcan)

Non-peptide opioid receptor antagonist 

http://what-when-how.com/neuroscience/neurotransmitters-the-neuron-part-1/


