
 

 

 

 

 

ATENOLOL 

 

 “The Card Sharps”, oil on canvas, 1596, Michelangelo Merisi da Caravaggio (Kimbell 

Art Museum, Fort Worth, Texas). 

 

Francesco Maria del Monte, wasn’t the richest cardinal in Rome. But with his mere 200 

odd retainers and servants he wasn’t exactly a church mouse either. His family may not 

have been in the same league as the grandest aristocratic dynasties - the Farnese, Orsini, 

Aldobrandini and Colonna - who, loaded with country estates and urban palazzi, divided 

up Rome amoung them and took turns at supplying popes. But del Monte had something 

that nonetheless had made for a spectacular ascent to power and fortune: a connection to 

the Medici Grand Dukes of Florence. A winning combination of cleric and connoisseur, 



he had learnt courtly culture from the place and the man who defined it -  Urbino and 

Baldassare Castiglione. Castiglione’s book, “The Courtier”, 1528, had sketched an ideal 

type, polished in the graces, learned in arts and sciences, generous, courageous, and 

intellectually accomplished. Del Monte aspired to be all these things, and after he’d met 

Fernandino de’ Medici, the dynasty’s cardinal, and had begun to work for him, he had a 

chance to show off those gifts and virtues. When Fernandino succeed to the Grand Duchy 

in 1588 he repaid del Monte’s loyalty by promoting him to the cardinalship he had just 

vacated. First del Monte got the hat; then he was ordained a priest! But this doesn’t 

mean he was impiety dressed in scarlet. Del Monte, like his Medici patron, took an 

intense interest in the Order of Oratorians, founded by Filippo Negri, whose mission was 

to return to the pastoral simplicity of the early Church: a Christianity of the streets and 

begging bowls. This would matter for Caravaggio. 

 

But you couldn’t take Urbino out of del Monte. He was hungry for culture - science and 

mathematics, as well as music, history, poetry, and painting. And one way in which the 

cardinals of Rome established their place in the aristocratic pecking order of Rome was 

by cultural taste and patronage. Religious power in the Holy City was at this time 

represented by two factions: the Spanish, severe and high minded, and the more liberal 

and worldly French. The Farnese, pro-Spanish and thus bitter enemies of the Medici-

French connection, had their stable of artists, soon to include the stellar Carracci. So del 

Monte was on the lookout from promising talent. All he had to do was cross the street to 

Spata’s art shop to see “The Card Sharps”. When he has seen it he must have known he 

had struck gold. Caravaggio was made an offer: board and lodging; studio space on the 

top floor of del Monte’s Palazzo Madama; and, best of all patronage, not only by the 

Cardinal himself, but by the network of grandees, some secular, some in the Church, who 

came to the palazzo for concerts, dinners and elegantly high-minded conversation.             

 

Simon Schama, “The Power of Art”, BBC Books, 2006.  

 

The great Baroque painter Michelangelo Merisi da Caravaggio, was “discovered” by 

Cardinal del Monte in 1596. The work that first caught the Cardinal’s eye was “The 

Card Sharps”.   

 

The agent atenolol, and indeed any beta blocker, presents a recurring Caravaggian “trap 

for young players” who are assessing unwell patients in the ED. This long acting beta-

blocker can blunt the normal sympathetic responses seen in many serious pathologies 

such as hypovolemia, hypoxia, hypoglycaemia, infection and sepsis and by so doing trick 

them into underestimating the severity or even the presence of a significant mischief! 

 

 

 

 

 

 

 

 

 

 



ATENOLOL 

 

Introduction 

 

Atenolol is a long acting competitive cardioselective beta1-receptor beta blocking 

agent.  

 

See also separate document “Beta - Blocker  Overdose” in Toxicology Folder for 

acute beta blocker overdose.  

 

History 

 

The Scottish pharmacologist, Sir James W. Black discovered the first clinically used 

beta blocker, propranolol in 1964. 

 

He was awarded the Nobel Prize for Physiology or Medicine in 1988 for his work that led 

to the development of propranolol and cimetidine. 

 

Atenolol was introduced to clinical practice in 1976, as a replacement for the more toxic 

propranolol for the treatment of hypertension. 

 

Chemistry 

 

Atenolol is structurally related to propranolol differing from it by a substitution on the 

aromatic ring. 

 

Preparation 

 

Preparations include: 

 

Tablets:   

 

● 50 mg. 

 

Liquid: 

 

● 5 mg/mL, 300 mL 

 

Physiology 

 

Three types of beta adrenergic receptors are known, designated: 

 

1. Beta 1: 

 

 ● These are located mainly in the heart and in the kidneys. 

 

  In the heart they increase chronotropy and inotropy. 

 



  They enhance lipolysis in adipose tissue. 

 

2. Beta 2: 

 

● These are located mainly in the lungs, GIT, liver, uterus, vascular smooth 

 muscle, and skeletal muscle. They result in smooth muscle relaxation. 

 

  In blood vessels, they result in vasodilation. 

 

  In the lungs they result in bronchodilation. 

 

  In the GIT they reduce motility. 

 

3. Beta 3: 
 

 ● These are located in fat cells 

 

  These enhance lipolysis in adipose tissue. 

 

Classification  

 

Beta blockers may be loosely classified as: 

 

1. Beta blockers with some intrinsic sympathomimetic activity (ISA). 

 

These agents are capable of exerting low-level agonist activity at the β-adrenergic 

receptor while simultaneously acting as a receptor site antagonist 

 

Examples include: 

 

● Pindolol 

 

2. Non-selective blocking agents, (i.e block beta1 and beta2 receptors):  

 

 Examples include: 

 

 ● Propranolol 

 

 ● Timolol 

 

 ● Sotalol (this agent also has class III antiarrhythmic activity). 

 

3. Selective (B1) blocking agents: 

 

 Examples include: 

 

 ● Metoprolol 

 



 ● Esmolol 

 

 ● Atenolol 

 

4. Alpha and non-selective beta Blocking agents:    

 

 Examples include: 

 

 ● Labetalol 

 

 ● Carvedilol 

 

Mechanism of Action 

 

Atenolol is a cardioselective beta1-receptor beta blocker 

 

Beta1-selective (cardioselective) beta-blockers have a higher affinity for beta1 receptors 

in the heart, with less effect on beta2 receptors in bronchi and peripheral vasculature;  

 

Beta1-selectivity however diminishes with higher doses. 

 

It has no intrinsic sympathomimetic activity, (some older beta-blockers were partial 

agonists). 

 

It has no membrane stabilizing activity. 

 

Pharmacokinetics 

 

Absorption: 

 

● Atenolol  is given orally  

 

Absorption of atenolol is variable and incomplete (40 - 60 %).  

 

The virtual lack of hepatic metabolism however results in relatively consistent 

systemic bioavailability compared to other beta-blockers. 

 

Distribution: 

 

● Atenolol is distributed widely throughout the body tissues. 

 

Metabolism and excretion: 

 

● Less than 10 % of the dose is metabolised, to a hydroxylated derivative.  

 

● About 90 % is renally excreted. 

 



● The plasma half-life, is approximately seven to nine hours. This is prolonged in 

 renal impairment. 

 

Pharmacodynamics 

 

Atenolol reduces the stimulant effect of catecholamines. 

 

Cardiac effects include: 

 

1. Decreased heart rate 

 

2. Decreased cardiac contractility and cardiac output. 

 

3. Reduction of blood pressure 

 

In patients with normal renal function, the therapeutic effect (i.e. control of raised blood 

pressure) lasts for at least 24 hours following a 50 mg oral dose. 

 

Indications 

 

Indications outside of the ED setting include: 

 

1. Chronic rate control in some supraventricular tachyarrhythmias: 

 

● SVT 

 

● Atrial fibrillation not due to bypass tracts 

 

● Atrial flutter not due to bypass tracts. 

 

2. Myocardial infarction: 

 

● Providing there are no immediate contraindications, (often the case). 

 

Beta blockers have been shown to reduce mortality in patients with 

suspected or definite myocardial infarction. The mechanisms of action for 

these effects are not fully understood but may be related to a lower 

incidence of ventricular fibrillation and limitation of infarct size. beta 

blockers also been shown to reduce the incidence of recurrent myocardial 

infarction. 
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  Metoprolol is preferred acutely due to its shorter duration of action. 

 

3. Chronic control of hypertension: 

 

● Beta-blockers are not usually recommended as first line treatment for 

 uncomplicated essential hypertension; they are associated with reduced 

 protection against stroke in the elderly (most comparative studies used 



 atenolol, which is associated with higher cardiovascular mortality and 

 stroke compared to other antihypertensives) 

 

The National Heart Foundation now recommends atenolol only in 

combination with other antihypertensive classes (atenolol monotherapy is 

associated with higher cardiovascular mortality and stroke compared to 

other antihypertensives). 
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4. Angina pectoris prophylaxis, (apart from Prinzmetal angina): 

 

● Anti-anginal effect due to reduction in left ventricular work and oxygen 

 use, resulting from decrease in heart rate and contractility 

 

● In angina pectoris atenolol reduces the frequency and severity of the 

 attacks and the need for glyceryl trinitrate relief, and increases exercise 

 tolerance. 

 

5. Migraine prophylaxis 

 

Contraindications/ Precautions 

 

These include: 

 

1. Significant sinus bradycardia, (< 45-50) 

 

2. Shock states/ Hypotension 

 

3. Significant conduction disease: 

 

● Second/ third degree heart block 

 

● Sick sinus syndrome, (sinus nodal dysfunction). 

 

First degree block is generally considered a relative contraindication - use with 

caution. 

 

4. Supraventricular tachyarrhythmias due to by-pass tracts: 

 

● Blockade of the A-V node in situations such as WPW AF, by these agents 

 will allow an unrestricted pathway via the bundle of Kent into the 

 ventricles and risk the precipitation of VF. 

 

5. Situations of compromised cardiac output: 

 

● Cardiogenic shock 

 

● Overt cardiac failure 

 



● Right ventricular compromise: 

 
♥ Right ventricular failure secondary to pulmonary hypertension 

 

♥ Significant right ventricular hypertrophy 

 

6. Asthma/ COPD: 

 

● Note that the use of “cardio-selective” beta-blockers can still result in 

 significant bronchospasm in the predisposed, (i.e. asthma and COPD 

 patients). 

 

7.  Known hypersensitivity to atenolol 

 

8. Untreated alpha receptor stimulation: 

 

 Phaeochromocytoma: 

 

● Patients with phaeochromocytoma should receive an alpha-blocking agent 

 prior to beta-blocker administration to avoid severe hypertension. 

 

Sympathomimetic drug overdose: 

 

● Note that beta blockers are contraindicated in amphetamine toxicity. 
 

Beta-blockers are not recommended, as they will leave alpha effects 

unopposed. Treating with beta-blocker to control the heart rate will leave 

an unopposed alpha activity that aggravates vasoconstriction, (beta 2 

effects are blocked). 

 

9. Calcium channel blocker interaction: 

 

 ● The combination of beta blocker and calcium channel blocker frequently 

 causes conduction delay problems in the elderly, especially in the 

 presence of renal impairment. 

 

 ● Calcium antagonists of the verapamil type should not be given by 

 intravenous administration to patients treated with beta-blockers. 

 

10. Patients with vasospastic disorders: 

 

 ● Raynaud’s syndrome (and similar)  

 

11.  Prinzmetal angina may be worsened by beta-blockers in general. 

 

12. Patients with a history of anaphylactic reactions: 

 



 ● Beta-blockers in general may prevent the therapeutic response to usual 

 doses of adrenaline for anaphylaxis. 

 

Pregnancy 

 

Atenolol is classified as a class C drug with respect to pregnancy. 

 

Class C drugs are those drugs which, owing to their pharmacological effects, have caused 

or may be suspected of causing, harmful effects on the human fetus or neonate without 

causing malformations. These effects may be reversible. Specialized texts should be 

consulted for further details 

 

Beta-blockers may reduce placental perfusion and cause bradycardia in the fetus and 

newborn. 

 

Breast feeding 

 

Atenolol is generally safe in breast feeding. 

 

Metoprolol and labetalol are preferred to atenolol in breast feeding as they are more 

extensively protein bound and therefore less likely to pass into breast milk. 
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Adverse Effects 

 

The important ones include: 

 

1. Bradycardia 

 

2. Depressed cardiac contractility/ hypotension. 

 

3. Conduction delays 

 

4. VF is cases of supraventricular tachyarrhythmias due to bypass tracts.  

 

5. Bronchospasm in predisposed (asthma/ COPD) 

 

6. Allergic including anaphylaxis reactions may be exacerbated by beta-blockade, 

 and are more difficult to treat with adrenaline 

 

7. Beta-blockers may impair peripheral circulation in patients with pre-existing 

 peripheral vascular disease. 

 

8. Impairment of normal sympathetic responses:    

 

Beta blockers may reduce the normal sympathetic response to many illnesses and 

by so doing may mask underlying and potentially serious pathologies. 

 

Important examples include the masking of early tachycardic responses to:  



 

● Hypoglycaemia 

 

 ● Hypovolemia in general, including blood loss. 

 

 ● Infection and sepsis  

 

 ● Hypoxia in general, e.g. pulmonary embolism. 

 

Occasionally less significant effects of oral therapy may include: 

 

9. Lethargy/ fatigue 

 

10. Disturbed sleep (nightmares) 

 

Dosing 

 

In general terms: 

 

Adult: 

 

● Atenolol 25 to 100 mg orally, daily. 

 

Children: 

 

● 0.5-2 mg/kg once daily to a usual maximum of 50 mg daily for hypertension or a 

 maximum of 100 mg daily for tachyarrhythmias. 
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When stopping treatment with atenolol, it is best reduce dosage gradually, e.g. over at 

least 2 weeks; avoid abrupt withdrawal as it may exacerbate angina, or precipitate 

rebound hypertension, MI or arrhythmias. 
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