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SYNAPTIC TRANSMISSION:  TARGETS OF DRUG ACTION 

 
Date: August 28, 2012, 8:30 – 9:20 am 
 
 
KEY CONCEPTS AND LEARNING OBJECTIVES 
 
1. Synaptic transmission is a signal transduction process that results from action potential-

dependent release of a neurotransmitter from the pre-synaptic nerve terminal.  The 
neurotransmitter initiates a signal by activating post-synaptic receptors that modify 
electrical or biochemical properties of the target cell.   

 
a. understand the 5 steps involved in neurotransmission including the site where 

each step takes place within the neuron or synapse. 
 

2. Drugs are used to augment or inhibit neurotransmission by acting on pre- or post-
synaptic mechanisms.  Neurons that release different neurotransmitters may utilize 
similar processes and similar or the same proteins to catalyze reactions involved in 
neurotransmission.  Thus, the ability of a particular drug to selectivity influence the 
function of a particular neuronal type depends upon whether the target is shared by other 
neuronal types, or alternatively whether the drug can gain entry into the cell. 
 

a. Describe the pre-synaptic mechanisms by which drugs enhance or decrease 
transmission.  

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

c. Discuss how drugs that act pre-synaptically differ in their ability to selectively 
influence the effects of a specific neurotransmitter from drugs that act post-
synaptically. 

d. Understand how selectivity is maintained by differences in the accessibility of a 
drug to the cytoplasm of the target cell.  

  
3. Currently recognized neurotransmitters can be categorized into the following classes: 
 

 Biogenic amines – dopamine, serotonin, norepinephrine, epinephrine, 
acetylcholine 

 Amino Acids – glutamate, glycine, GABA 
 Peptides – SP, Ang II, LHRH, FSH, Vasopressin, Oxytocin, Neuropeptide Y 
 Nucleotides – ATP, ADP 
 Gases – NO, CO 
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Neurotransmitters within the different classes rely on different synthetic and catabolic 
enzymes, transporters, receptors etc, for their production, storage, action and 
inactivation.   

a. compare and contrast the main features of noradrenergic and peptidergic 
neurotransmission and understand how differences between the two processes 
influence strategies for their pharmacological manipulation 

b. understand how the five steps in neurotransmission of adrenergic neurons can be 
manipulated using clinical pharmaceuticals 

c. explain the effects of the following drugs or drug classes on adrenergic 
neurotransmission  

 
 

 metyrosine 
 reserpine 
 bretylium 
 cocaine   
 tricyclic antidepressants 
 monoamine oxidase inhibitors 
 SSRIs 
 Amphetamine 

 
 
 

 
 

 
 


