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NEUROMUSCULAR RELAXANTS  

 
Date: August 26th – 9:30-10:20 AM 
Recommended Reading: Basic and Clinical Pharmacology, 11th Edition, Katzung, et. al., pp. 
127-166. 
 
KEY CONCEPTS AND LEARNING OBJECTIVES 
 
1. Neuromuscular blockers are used during specific surgical cases in which relaxation of 

large muscle groups are required for adequate retraction, or during intubation, artificial 
ventilation and electroconvulsive shock (ECS) therapy.  Muscle paralysis is achieved by 
blocking neurotransmission and propagation of membrane depolarization in the post-
synaptic membrane of the neuromuscular junction. 

 
a. describe the mechanisms by which skeletal muscle nicotinic receptor activation 

stimulates skeletal muscle contraction including the agonists, receptors, and post-
synaptic mechanisms that initiate contraction.  

 
2. Two different classes of neuromuscular blocking agents are used during surgery to 

produce paralysis.  Non-depolarizing agents compete with acetylcholine for the post-
synaptic nicotinic receptor.  In contrast, depolarizing agents cause prolonged stimulation 
of the motor end plate leading to disorganized motor muscle contraction and subsequent 
paralysis. 
 

a. Compare the two distinct mechanisms by which depolarizing and non-
depolarizing neuromuscular blockers mediate their effects on the motor end plate. 

b. Compare the pharmacokinetics of the two classes of neuromuscular blockers. 
c. describe how cholinesterase inhibition affects the paralysis produced by each type 

of neuromuscular blocker. 
d. List the mechanisms by which the action of both classes of neuromuscular 

blockers are terminated. 
e. List the characteristics of non-depolarizing or depolarizing neuromuscular 

blockers that make them better suited for specific uses 
f. Describe the prominent side effects of each class of skeletal muscle relaxant. 
g. List the antidote for either class of neuromuscular blockers. 
 

3. Presently, the only depolarizing neuromuscular blocker approved for use in the US is 
succinylcholine.  The effects and mechanism of action of succinylcholine change with 
increasing length of exposure.   

 
a. Describe the characteristics of phase I and phase II block with depolarizing 

neuromuscular blockers and understand why phase II should be avoided. 
 

4. Numerous non-depolarizing agents are available and commonly used in clinical practice.  
In general they differ in their onset of action, duration of action and mode of elimination.  
The choice of agent often depends upon the procedure for which they are used as well as 
the patient’s medical history. 
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a. Describe the characteristics of the following non-depolarizing neuromuscular 
blockers and why certain characteristics make the agent preferable over another 
for use in long term ventilation, intubation of a healthy patient or patient with 
renal failure for a relatively short procedure, or a moderate length orthopedic 
surgery. 

 
Pancuronium 

   Rocuronium 
Mivacurium 
Vecuronium 

 
5. Skeletal muscle relaxants are used for the relief of spastic muscle disorders, a state of 

increased muscle tone that results from an imbalance between excitatory and inhibitory 
neural control of muscle tone.  “Spasticity” commonly results from inadequate 
supraspinal control resulting from upper motor neuron lesions as in cerebral palsy, 
multiple sclerosis or stroke.  Treatment presents a difficult therapeutic problem, since 
often relief can be achieved only at the price of increased muscle weakness. 

 
a. Diagram the stretch reflex arc including the excitatory and inhibitory synapses. 
b. describe the physiological basis of muscle spasticity. 

 
6. GABAergic inhibitory neurons provide important control of somatic motor excitation at 

the level of the spinal cord.  Pharmacological manipulations of GABA receptors are used 
to combat muscle spasticity. 

 
a. Describe the mechanisms by which baclofen and benzodiazepines alter somatic 

motor neuron excitation. 
b. Describe their major side effects and understand how the route of delivery can 

reduce side effects. 
 

7. Two more novel approaches to combat muscle spasticity include the use of 2-adrenergic 
receptor antagonists and a selective blocker of calcium release from the sarcoplasmic 
reticulum. 

 
a. Describe the basic mechanisms by which Tizanidine and Dantrolene reduce 

muscle spasticity 
b. List the major side effects of both drugs. 
c. Describe the important alternative use of dantrolene in clinical practice. 

  


