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KEY CONCEPTS AND LEARNING OBJECTIVES 
 
1. The autonomic nervous system is a peripheral involuntary motor system that regulates 

visceral motor activity.  It is comprised of the sympathetic and parasympathetic nervous 
systems and has significant influence on the enteric nervous system as well. 

 
a. Identify the distinguishing anatomical and chemical characteristics of the 

sympathetic, parasympathetic and somatic motor systems. e.g., origin, pathway, 
neurotransmitters released from pre and post-ganglionic cells. 

b. List the major visceral organs that are innervated by the sympathetic and 
parasympathetic systems (as discussed in lecture) and describe the functional 
responses of the organs to activation of either system. 

 
2. With few exceptions, post-ganglionic neurons of the sympathetic nervous system release 

norepinephrine.  The exceptions include neurons that innervate the sweat glands, which 
are cholinergic, and the adrenal medulla, which is innervated by pre-ganglionic 
sympathetic neurons, but acts as an exocrine gland that releases both epinephrine and 
norepinephrine into the circulation.  The endogenous adrenergic neurotransmitters 
norepinephrine and epinephrine bind to adrenergic receptors to mediate their effects. 
 

a. Describe the basic distribution of the adrenergic receptor subtypes in the main 
visceral organs discussed in class, i.e., eye, heart, bronchiole smooth muscle, 
kidney, vascular smooth muscle, splanchnic vasculature. 

b. List the 5 main subtypes of adrenergic receptors and recognize the most common 
second messenger system to which they are coupled, and how the second 
messenger mediates the typical functional response of the target organs discussed 
in lecture. 

c. List the two adrenergic receptors that are normally expressed on the pre-synaptic 
membrane of both noradrenergic and non-noradrenergic neurons and describe 
how their activation influences neurotransmitter release. 

 
3. Directly acting catecholamines and synthetic adrenergic agonist compounds have 

differing affinities for adrenergic receptors.  If a drug has high affinity for a receptor, and 
if its binding of the receptor activates a second messenger system to which the receptor is 
coupled, the drug will likely produce a physiological effect.  However, some drugs bind 
the same region as an endogenous agonist but have only a limited ability to stimulate the 
second messenger system.  Therefore tests which assess a ligand’s functionality rather 
than its affinity for the receptor must be used to determine an agonist’s potency in 
producing a particular receptor mediated response.  



 Pharmacology and Therapeutics   Autonomic Nervous System and Adrenergic Agonists 
August 21 and 22, 2013  K. Scrogin, Ph.D. 

FINAL COPY RECEIVED: 8/14/13 

 
a. List epinephrine, norepinephrine and the prototypical -adrenergic receptor 

agonist, isoproterenol,in order of their affinity  for the different adrenergic 
receptors. 

b. Describe how these catecholamines  influence cardiovascular and bronchial 
function and what receptors mediate their effects.  

c. For the adrenergic receptor agonists discussed in class, order them by their 
relative affinity for the different adrenergic receptor and describe how this relates 
to their ability to mediate vascular contraction, bronchial smooth muscle 
relaxation and cardiac contractility. 

d. List the most common toxic side effects of the endogenous and synthetic 
adrenergic agonists discussed in lecture and describe why they occur (those 
bolded on slides). 

e. List the most important therapeutic uses for the endogenous and synthetic 
adrenergic agonists discussed in class. (all those discussed in lecture) 

 
4. Indirect acting sympathomimetics act by increasing neurotransmitter release from 

adrenergic neurons.  Many are able to cross the blood brain barrier and thus have 
prominent CNS effects due to release of catecholamines in the CNS and stimulation of 
central adrenergic (and dopaminergic) receptors. 

 
a. List 4 commonly used indirect acting sympathomimetics 
b. Describe the most important toxic side effects and most important therapeutic 

uses of indirect acting sympathomimetic drugs. 
 

 
 

 
 

 
 

 
 


