
 

 

 

 

 

PANCURONIUM 

 

“The Heart of the Andes”, oil on canvas, 1859, Frederic Edwin Church. Metropolitan 

Museum of Art, New York. 

 

A military expedition, undertaken by the commander of the fort of San Carlos, Don 

Francisco Bovadilla, to discover the sources of the Orinoco, led to some information 

respecting the cataracts of the Guaharibos. Bovadilla had heard that some fugitive 

negroes from Dutch Guiana, proceeding towards the west (beyond the isthmus between 

the sources of the Rio Carony and the Rio Branco) had joined the independent Indians. 

He attempted an entrada (hostile incursion) without having obtained the permission of 

the governor; the desire of procuring African slaves, better fitted for labour than the 

copper-coloured race, was a far more powerful motive than that of zeal for the progress 

of geography.  

 

Bovadilla arrived without difficulty as far as the little Raudal opposite the Gehette ( It is 

called Raudal de abaxo (Low Cataract) in opposition to the great Raudal de Guaharibos, 

which is situated higher up toward the east.); but having advanced to the foot of the 

rocky dike that forms the great cataract, he was suddenly attacked, while he was 



breakfasting, by the Guaharibos and Guaycas, two warlike tribes, celebrated for the 

virulence of the curare with which their arrows are empoisoned.  

 

The Indians occupied the rocks that rise in the middle of the river, and seeing the 

Spaniards without bows, and having no knowledge of firearms, they provoked the whites, 

whom they believed to be without defence. Several of the latter were dangerously 

wounded, and Bovadilla found himself forced to give the signal for battle. A fearful 

carnage ensued among the natives, but none of the Dutch negroes, who, as was believed, 

had taken refuge in those parts, were found. Notwithstanding a victory so easily won, the 

Spaniards did not dare to advance eastward in a mountainous country, and along a river 

enclosed by very high banks. 

 

Alexander von Humboldt,  

TRAVELS TO THE EQUINOCTIAL REGIONS OF AMERICA,  

DURING THE YEARS 1799-1804.   

Chapter 2.24:  

The Upper Orinoco, from the Esmeralda to the Confluence of the Guaviare.  

 

The brilliant Nineteenth century German explorer, naturalist and polymath Alexander 

von Humboldt recorded for posterity a fascinating account of a skirmish on the Orinoco 

River between Spanish soldiers and native South American tribesmen who had never 

before encountered Europeans. The natives who had no knowledge of guns, on seeing 

that the soldiers carried no bows assumed they were unarmed and so attacked in force. In 

quick time the Spanish inflicted a “fearful carnage” on the Indians. A  few survivors fled 

into the dark forest, but the Spanish had no desire to pursue them. Though the natives 

had no knowledge of modern European weapons, the Spanish had ample knowledge of 

the weapons used by the natives. Since the days of the Conquistadors the most feared 

native weapon was the curare tipped arrow. It was far better to be killed by the arrow 

outright, than to be slightly wounded and then die by the agonizing and terrifying effects 

of muscular paralysis caused by the curare, all the time remaining fully conscious and 

unable to move or to call out, or even to blink, right up to the moment of hypoxic death. 

In this light the description “dangerously” wounded takes on an additional poignancy.  

 

Many of the modern day non-depolarising muscle relaxing agents used in anesthesia owe 

their existence to the discovery of curare. Its existence was well known to the Spanish 

Conquistadors, but it would not be until the Nineteenth century that the first scientific 

description of its extraction from a plant source and its physiological effects would be 

described, by Alexander von Humboldt. In the 21st century we now well understand the 

action of derivative agents such as pancuronium. We no longer use these agents in 

warfare but by the use of appropriate sedation and ventilatory support we use them in 

medicine for the benefit of humankind.    

 

 

 

 

 

 

 



PANCURONIUM 

 

Introduction 

 

Pancuronium (trade name Pavulon) is an intermediate to long acting non-depolarizing 

skeletal muscle relaxing drug used in anaesthesia and intensive care. 

 

It is used much less commonly that it once was, now being largely replaced by 

vecuronium and rocuronium.    

 

One main advantage is that it is very cardiovascularly stable and can in fact elevate the 

heart rate and blood pressure. For this reason pancuronium was traditionally used in 

hypotensive / shocked patients. 

 

As for any non-depolarizing skeletal muscle relaxation agent pancuronium should 

only be used in association with full resuscitation and intubation equipment on hand 

and only by doctors experienced in managing intubation and anesthetized patients. 

 

History 

 

Modern day non-depolarizing skeletal muscle relaxing drugs were developed from the 

curare vines of the deep Amazon.  

 

For centuries, South American Indians extracted and refined curare from them, the deadly 

agent of their terrifying poison arrows.   

 

Pancuronium was developed for clinical use in 1967. 3 

 

Chemistry 

 

Pancuronium was designed to mimic the action of two molecules of acetylcholine with 

the quaternary nitrogen atoms spaced rigidly apart by the steroid rings at a distance of ten 

atoms (interonium distance).  

 

Decamethonium and suxamethonium also have this same interonium distance. 

 

Pancuronium is a member of the aminosteroid class of skeletal muscle relaxing agents. 

 

Physiology 

 

There are two types of functionally different acetylcholine (or cholinergic) receptors 

(AChR) that bind acetylcholine and transmit its signal:   

 

1. Muscarinic (named after the agonist muscarine): 

 

These are G-protein coupled receptors (GPCRs) that mediate a slow metabolic 

response via second messenger cascades.  

 



 Muscarinic receptors are of 3 subtypes: 

 

 ● M1, M2, M3, M4 , M5  

 

2. Nicotinic (named after the agonist nicotine): 

 

These are ligand-gated ion channels that mediate a fast synaptic transmission of 

the neurotransmitter.  

 

 Nicotinic receptors are of two subtypes: 

 

● Nm:  

 

♥ This is located in the neuromuscular junction which causes the 

 contraction of skeletal muscles by way of end-plate potential 

 (EPPs).  

 

● Nn:  

 

♥ This causes depolarization in autonomic ganglia resulting in post 

 ganglionic impulses. 

 

Classification 

 

The skeletal muscle relaxing agents are broadly divided into two groups: 

 

1. The depolarizing neuromuscular blockers: 

 

● Suxamethonium (or succinyl choline) (short acting)  

   

2. The non-depolarizing neuromuscular blockers: 

 

● The aminosteroids: 

 

 ♥ Vecuronium (intermediate acting) 

 

 ♥ Rocuronium (intermediate acting)  

 

 ♥ Pancuronium (long acting)  

 

● Benzyl-iso-quino-liniums: 

 

 ♥ Atracurium (intermediate acting) 

 

 ♥ Cisatracurium (intermediate acting) 

 

 ♥ Mivacurium (intermediate acting) 

 



Preparation 

 

Ampoules: 

 

● Pancuronium bromide 2 mg/mL, in 2 mL ampoule (therefore 4 mg per 

 ampoule).  

 

Mechanism of Action 

 

Pancuronium is an intermediate to long acting non-depolarizing neuromuscular blocking 

agent possessing all of the characteristic pharmacological actions of this class of drugs 

(i.e. curariform). 

 

It acts by competitive inhibition of the natural neurotransmitter acetylcholine by blocking 

the nicotinic cholinoreceptors at the motor end plate of skeletal muscle. 

 

Its action is antagonized by acetylcholinesterase inhibitors such as neostigmine. 

 

Pharmacodynamics 

 

Usual dosing results in:  

 

1. An onset of action of  about 3 minutes. 

 

2. A duration of action of  around 30 - 60 minutes 

 

Onset and duration of action of pancuronium however is dose dependent, with higher 

doses resulting in a quicker onset of action and a longer duration of action.  

 

Pancuronium may additionally enhance CVS effects including: 

 

1.  An increase in heart rate: 

 

● Pancuronium increases heart rate by a direct blocking effect on 

 acetylcholine receptors in the heart, but this effect is small with 

 therapeutic doses.  

 

2. An increase in blood pressure  

 

3.  An increase in cardiac output. 

 

Pancuronium like all the skeletal muscle paralysing agents has no sedative or 

analgesic effects, and should only be used in association with adequate anaesthesia. 

 

Pharmacokinetics 

 

Administration: 

 



● Pancuronium is administered IV. 

 

Distribution: 

 

● Following intravenous injection pancuronium bromide is rapidly distributed into 

 body tissues. 

 

Metabolism: 

 

●  Most of the drug and its metabolites are excreted in the urine. 

 

●  Since a large fraction of pancuronium bromide is excreted in the urine, the 

 duration of neuromuscular blockade is prolonged in patients with renal failure and 

 the dose should be reduced. 

 

● Metabolism occurs via hepatic pathways to at least three metabolites, a 3-hydroxy 

 metabolite, a 17-hydroxy metabolite and a 3,17-hydroxy metabolite.  

 

 These metabolites are significantly less potent than pancuronium.  

 

Indications 

  

1. Maintenance of skeletal muscle paralysis in intubated patients. 

 

2. Maintaining skeletal muscle paralysis during surgical procedures. 

 

3. Due to its CVS effects, pancuronium was traditionally used in hypotensive/ 

 shocked patients. 

 

Contraindications/ Precautions 

 

These include: 

 

1. Known severe hypersensitivity to pancuronium. 

 

2. Pancuronium should only be used in association with full resuscitation and 

intubation equipment on hand and only by doctors experienced in managing 

intubation and anesthetized patients. 

 

3. Myasthenia gravis: prolongs paralysis; avoid neuromuscular blocking agents if 

 possible, (as with other non-depolarizing muscle relaxants). 

 

4. Elimination may be more prolonged in renal failure. 1 

 

● Prolonged neuromuscular blockade may occur in renal impairment; 

 reduction in maintenance dose may be necessary.  

 

 Avoid when Cr Cl <  10 mL/minute. 



 

5. Liver failure: 1 

 

● Increased onset time and prolonged duration of action may occur in liver 

 impairment; consider using alternative agent. 

 

6. As for any non-depolarizing skeletal muscle relaxation agent pancuronium

 should only be used in association with full resuscitation and intubation 

 equipment on hand and only by doctors experienced in managing intubation 

 and anesthetized patients. 

 

Pregnancy 

 

Pancuronium is classified as a category B2 drug with respect to pregnancy.  

 

Category B2 drugs are those drugs which have been taken by only a limited number of 

pregnant women and women of childbearing age, without an increase in the frequency of 

malformation or other direct or indirect harmful effects on the human fetus having been 

observed. 

 

Studies in animals are inadequate or may be lacking, but available data shows no 

evidence of an increased occurrence of fetal damage. 

 

From the limited information available, maternal use of pancuronium has not been 

associated with an increased risk of fetal malformations or adverse pregnancy outcomes. 

However, the use of pancuronium for intrauterine procedures has been associated with 

transient fetal heart rate changes, fetal tachycardia and hypertension. A standard, one-off 

exposure to pancuronium is considered safe to use during pregnancy. 4 

 

Breast feeding 

 

Published reports describing the use of pancuronium during breastfeeding have not been 

located.  

 

Pancuronium undergoes rapid degradation in the maternal circulation and has a short 

elimination half-life, which may limit the amount of pancuronium excreted into breast 

milk.  

 

Infants exposed to pancuronium via breast milk are unlikely to experience harmful 

effects.  

 

Pancuronium is considered safe to use during breastfeeding. 4 

 

Adverse Effects 

 

These include: 

 

1 True anaphylaxis is very rare. 



 

2. Anaphylactoid reactions (due to histamine release) may occur - but is also rare. 

 

3. Prolonged use (> 48 hours) may result in an “ICU myopathy” 

 

Dosing 

 

The usual intubating loading dose of pancuronium is  0.1 mg/kg - (so in an adult, roughly 

8 mg - or two ampoules are given). 

 

The onset of action is about 3 minutes. 

 

Its duration of action is around 30 - 60 minutes 

 

Reversal: 

 

For reversal: 

 

● Complete reversal is usually achieved within 8-10 minutes of neostigmine 

 administration with most of the non-depolarizing agents (except pancuronium) 

 

AND 

 

● An anticholinergic, e.g. atropine (or gylcopyrrolate), with neostigmine to prevent 

 its muscarinic effects (especially bradycardia). 

 

For adults give:  

 

● Neostigmine: 2.5 mg IV.   

 

Plus 

 

● Atropine: 1.2 mg IV  

 

Note that while pancuronium is an aminosteroid class of skeletal muscle relaxing agent 

and so it should be theoretically reversible with sugammadex, clinical experience is 

limited, and optimal dosing for this agent is unknown.  
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