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Cholinergic antagonist is a general term for agents that bind to cholinoceptors 
(muscarinic or nicotinic) and prevent the effects of acetylcholine (ACh) and other 
cholinergic agonists.

These drugs block cholinergic transmission between motor nerve endings and the 
nicotinic receptors on the skeletal muscle. They possess some chemical similarities to 
ACh, and they act either as antagonists (nondepolarizing type) or as agonists 
(depolarizing type) at the receptors on the endplate of the NMJ. 
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*The first drug known to block the skeletal NMJ was curare, which native South 
American hunters.

*The development of the drug tubocurarine followed, but it has been replaced by 
other agents with fewer adverse effects, such as cisatracurium, pancuronium, 
rocuronium, and vecuronium.

*Neuromuscular blockers should not be used to substitute for inadequate depth of 
anesthesia.

allowing patients to recover quickly and 
completely after surgery. 

*They compete with ACh at the receptor without stimulating it. 

*Their competitive action can be overcome by administration of cholinesterase 
inhibitors, such as neostigmine and edrophonium.

حفظ اسماء ا%دوية
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reducing the ability of cholinesterase inhibitors to 
reverse the actions of the nondepolarizing blockers.
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Aspect

Mechanism of Action Competitively block ACh at nicotinic receptors 
without stimulation.    

Block ion channels of the motor endplate, leading to 
further weakening of neuromuscular transmission

Depolarization 
Inhibition

Prevent depolarization of the muscle cell 
membrane, inhibiting muscular contraction. 

Further reduces neuromuscular transmission, 
reducing the efficacy of cholinesterase inhibitors.

Low Doses High Doses

Overcoming 
Competitive Action

Cholinesterase inhibitors (e.g., neostigmine, 
edrophonium) can overcome competitive action by 

increasing ACh concentration.

Efficacy of cholinesterase inhibitors is diminished 
due to complete blockade of neuromuscular 

transmission.

Muscle Response to 
Electrical Stimulation

Muscle responds to direct electrical stimulation, 
allowing monitoring of neuromuscular blockade 

extent.   

Muscle does not respond to direct electrical 
stimulation due to complete blockade.

Clinical Application 
(e.g., Anesthesia)

Used to shorten the duration of neuromuscular 
blockade. 

High doses may lead to prolonged neuromuscular 
blockade, affecting anesthesia reversal

Overall Effect on 
Neuromuscular 

Function

Moderately inhibitory effect, reversible with 
cholinesterase inhibitors.

Pronounced inhibitory effect, less reversible with 
cholinesterase inhibitors, especially in complete 

blockade.

Not all muscles are equally sensitive to blockade by competitive agents. Small, 
rapidly contracting muscles of the face and eye are most susceptible and are 
paralyzed first, followed by the fingers, limbs, neck, and trunk muscles. Next, the 
intercostal muscles are affected and, lastly, the diaphragm. The muscles recover in 
the reverse manner.
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*They are not effective orally. 

*The amino steroid drugs vecuronium and rocuronium are deacetylated in the liver, 
and their clearance may be prolonged in patients with hepatic disease.

الس2يد عليها سؤال الدكتور ركز عليها
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*Many of the drugs are not metabolized, and their actions are terminated by redistribution. 
Cisatracurium is degraded spontaneously in plasma and by 
ester hydrolysis. [Note: Atracurium has been replaced by its isomer, cisatracurium. Atracurium 
releases histamine and is metabolized to laudanosine, which can provoke seizures. 
Cisatracurium, which has the same pharmacokinetic properties as atracurium, is less likely to 
have these effects.] 

*The choice of an agent depends on the desired onset and duration of the muscle relaxation. The 
onset, duration of action.

*Adverse effects: In general, these agents are safe with minimal side effects. 

الرسمة مهمة و ا*رقام مو حفظ 
بس ضروري تعرفوا الترتيب

 liver/renal بنستخدمه للي معه
multiorgan failure  او failure

Why are neuromuscular-blocking agents typically administered intravenously or intramuscularly 
and not orally?
A. They are rapidly metabolized in the digestive system.
B. They contain quaternary amines that hinder gut absorption.
C. They cause histamine release when taken orally.
D. They are too large to be absorbed by the digestive tract.
Answer : D

Why is cisatracurium preferred over atracurium in clinical use?
A. Cisatracurium has a faster onset of action.
B. Atracurium is metabolized to laudanosine, which can provoke seizures.
C. Cisatracurium releases histamine, minimizing allergic reactions.
D. Atracurium has a longer duration of action.
Answer : B

Why are amino steroid drugs like vecuronium and rocuronium deacetylated in the liver?
A. To increase their absorption rate.
B. To enhance their duration of action.
C. To facilitate excretion in urine.
D. To minimize adverse effects.
Answer : C
Certainly! Here's a tricky multiple-choice question (MCQ) based on the provided information:

What sets cisatracurium apart from other nondepolarizing neuromuscular blockers?
A. Its rapid metabolism in patients with renal failure.
B. The need for a reduced dose in patients with renal failure.
C. Independence from hepatic or renal function in its metabolism.
D. Limited usefulness in critically ill patients undergoing mechanical ventilation.
Answer : C
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From The book : 

a. Cholinesterase inhibitors: Drugs such as neostigmine, physostigmine, 
pyridostigmine, and edrophonium can overcome the action of nondepolarizing 
neuromuscular blockers. 
However, with increased dosage, cholinesterase inhibitors can cause a depolarizing 
block as a result of elevated ACh concentrations at the endplate membrane. If the 
neuromuscular blocker has entered the ion channel, cholinesterase inhibitors are not 
as effective in overcoming blockade.

b. Halogenated hydrocarbon anesthetics: Drugs such as desflurane act to enhance 
neuromuscular blockade by exerting a stabilizing action at the NMJ. These agents 
sensitize the NMJ to the effects of neuromuscular blockers.

c. Aminoglycoside antibiotics: Drugs such as gentamicin and tobramycin inhibit ACh 
release from cholinergic nerves by competing with calcium ions. They synergize with 
pancuronium and other competitive blockers, enhancing the blockade.



Slide

Musculoskeletal SystemMusculoskeletal System

*They can more persistently depolarize the muscle fibers. 
*Succinylcholine is the only depolarizing muscle relaxant in use today.

Unlike ACh, which is instantly destroyed by AChE, the depolarizing agent persists at 
high concentrations in the synaptic cleft, remaining attached to the receptor for a 
relatively longer time and providing constant stimulation of the receptor.
 [Note: The duration of action of succinylcholine is dependent on diffusion from the 
motor endplate and hydrolysis by plasma pseudocholinesterase. Genetic variants in 
which plasma pseudocholinesterase levels are low or absent lead to prolonged 
neuromuscular paralysis.] 



Slide

Musculoskeletal SystemMusculoskeletal System

With time, continuous depolarization gives way to gradual repolarization as the 
sodium channel closes or is blocked. This causes a resistance to depolarization 
(Phase II) and flaccid paralysis.

As with the competitive blockers, the respiratory muscles are paralyzed last. 
Succinylcholine initially produces brief muscle fasciculations that cause muscle 
soreness. This may be prevented by administering a small dose of nondepolarizing 
neuromuscular blocker prior to succinylcholine. 
Normally, the duration of action of succinylcholine is extremely short, due to rapid 
hydrolysis by plasma pseudocholinesterase. 
However, succinylcholine that gets to the NMJ is not metabolized by AChE, allowing 
the agent to bind to nicotinic receptors, and redistribution to plasma is necessary 
for metabolism (therapeutic benefits last only for a few minutes)

during the induction of 
anesthesia (a rapid action 
is essential if aspiration of 
gastric contents is to be 

avoided during intubation
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Its brief duration of action results from redistribution and rapid hydrolysis by 
plasma pseudocholinesterase. Therefore, it is sometimes given by continuous 
infusion to maintain a longer duration of effect. 

This may be particularly dangerous in burn patients and patients with massive 
tissue damage in which potassium has been rapidly lost from within cells.

The rapid release of potassium may also contribute to prolonged apnea in 
patients with electrolyte imbalances who receive this drug. In patients with 

electrolyte imbalances who are also receiving digoxin or diuretics (such as heart 
failure patients) succinylcholine should be used cautiously or not at all.
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