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Skeletal Muscle Relaxants

Alia Shatanawi

Muscle relaxants are drugs that affect skeletal muscle function 
and decrease the muscle tone, these agents can be used to 
relieve symptoms such as muscle spasms and pain. 



Note:The two main types of skeletal muscle 
relaxants are neuromuscular blockers (act at 
neuromuscular junctions), and spasmolytics 
(act on the central nervous system).

They are used during surgical procedures and intensive care unit. The purpose of muscle 
relaxation in these procedures is to facilitate the intubation process during anesthesia or 
in the ICU. Additionally, during surgical procedures, reduced muscle tone makes it easier 
to dissect through the muscle to perform the surgery. Moreover, neuromuscular blockers 
have increased the safety of anesthesia because less anesthetic is required to produce 
muscle relaxation.



Which is why they will not be absorbed through the G.I. system. Instead, 
they are given by intra-venous injection during different procedures.

An example is 
succinylcholine



There are various kinds of these neuromuscular blockers, we are 
going to focus mainly on the prototype of these drugs. Different 
chemical structures have differences in their half-life or metabolism. 

Short half-life

It has a short half-life compared to drugs that are 

metabolized in the liver. 



Which shows a 
variation in plasma 
levels and half-life of 
these drugs among 
patients, so we use 
dibucaine number. 



This table shows some of 
the properties of 
neuromuscular blocking 
agents. We can notice 
that the elimination is 
mostly through the 
kidneys while some, as 
mentioned earlier, get 
metabolized in the 
plasma by cholinesterase. 
There are differences in 
the half-life which can be 
measured by the 
clearance. Also, there are 
differences in the 
duration of action and 
the potencies. Then they 
are compared to 
tubocurarine, which is a 
prototype of these 
agents.



They will prevent the binding of acetylcholine to the nicotinic receptor of 
the muscle endplate, thereby inhibiting the action of acetylcholine on 
those muscles and inhibiting their contraction.



Explained in the next slide



As depicted in the previous image, drugs such as tubocurarine or pancuronium, 
when administered to the patient have the ability to compete with acetylcholine 
for binding sites on the nicotinic receptors. Consequently, they prevent 
acetylcholine from binding and initiating contraction of the skeletal muscle. An 
example of skeletal muscles affected by this phenomenon is the respiratory 
muscles. This inhibition of muscle contraction results in the relaxation of the 
respiratory muscles, which, as previously mentioned, facilitates artificial 
ventilation required during general anesthesia procedures.



An example of 
depolarizing drugs 
is succinylcholine. 
Succinylcholine has 
a very similar 
structure to 
acetylcholine since 
its chemical 
structure is two ACh 
molecules bound H 
to H. 
Depolarizing Agents 
work at multiple 
phases. The first 
one is depolarizing.cholinesterase
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acetylcholinesterase



In this image, we can see the 
difference between ACh and 
succinylcholine. Both cause initial 
depolarization of the muscle. However, 
ACh shows relaxation after a period of 
time which allows the muscle to 
repolarize, and we can perform 
activation or contraction again. In 
contrast, succinylcholine results in 
persistent depolarization with no 
repolarization, and reopening the 
sodium channels becomes impossible. 









This is one of the earliest 
uses of tubocurarine, which 
was used by indigenous 
hunters of the Amazons in 
South America. They used it 
as a hunting toxin to capture 
animals. As mentioned 
earlier, because of this 
poison’s or drug’s inability to 
be absorbed through the G.I. 
tract, it would not harm the 
individuals consuming the 
poisoned meat of the animal. 
While this drug had been 
utilized for hunting purposes 
long ago, its clinical use 
began in the early 1940s.











They have important drug interactions in general anesthesia especially 
with halogenated anesthetics 
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1) For instance, when using Halothane as an anesthetic alongside succinylcholine, 
there’s occasionally malignant hyperthermia. It’s characterized by muscle 
rigidity and hyperoxia, particularly in individuals that are genetically susceptible 
to this condition. One key treatment for this is administration of a directly 
acting muscle relaxant called dantrolene. It works by blocking the release of 
calcium from sarcoplasmic reticulum. This action reduces heat production and 
relaxes muscle tone.

2) Similarly, aminoglycoside antibiotics like gentamicin or tobramycin can impede 
acetylcholine release from cholinergic nerves by competing with calcium ions. 
This effect synergizes with tubocurarine, another competitive blocker, thereby 
enhancing the blocking action.



• Although diazepam can be used in patients

with muscle spasm of almost any origin 

(including local muscle trauma), it also 

produces sedation at the doses required to
21

reduce muscle tone .



The effect of diazepam reduces spasticity caused by spinal cord trauma, although 
it could be a somewhat weak effect. Benzodiazepines like diazepam facilitate the 
action of GABA in the central nervous system. However, one significant side effect 
of this agent is sedation, so caution is necessary. Additionally, there is a tendency 
for tolerance and dependence to develop with these agents.
Other benzodiazepines such as midazolam have been used as spasmolytic agents 
but clinical experience with them is very limited. 





For clarification:
Diazepam and 
Baclofen act as GABA 
agonists and have 
similar mechanisms of 
action, but baclofen 
can also inhibit the 
release of excitatory 
transmitters in the pre 
synaptic neuron.



24

1

2



1) As you recall, we discussed the use of clonidine as an antihypertensive 
agent. Tizanidine, however, is significantly less effective than clonidine, 
with an efficacy ratio ranging from approximately 1:10 to 1:15 compared 
to clonidine.

2) All that and sedation are effects related to the central nervous system, it 
can also cause dry mouth, and some patients experience constipation 
while others experience diarrhea.



Thus enhancing further release of calcium from the sarcoplasmic reticulum in the muscle cell, this 
is why dantrolene is used as an antidote for patients exhibiting malignant hyperthermia induced 
by the combination of succinylcholine with anesthetic agents such as halothane. We mentioned 
that a genetic mutation appears in patients who exhibit the side effects, this genetic mutation is 
related to the ryanodine receptor.





Therefore, flaccid paralysis.
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• Cholineestrase instead of cholinesterse slide 11+12


	Slide 1
	Slide 2: Skeletal Muscle Relaxants
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34: V2

