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Cardiac Glycosides 
 

 
Cardiac glycosides represent a family of compounds that are derived from the foxglove plant (Digitalis 
pupurea).  The therapeutic benefits of digitalis were first described by William Withering in 1785.  
Initially, digitalis was used to treat dropsy, which is an old term for edema.  Subsequent investigations 
found that digitalis was most useful for edema that was caused by a weakened heart.  

The most common cardiac glycosides are Digitoxin/Crystodigin and Digoxin/Lanoxin. 

Mechanism of Action 

Cardiac glycosides are potent inhibitors of cellular sodium, potassium ATPase.  This ion transport system 
moves sodium ions out of the cell and brings potassium ions into the cell.   

 

 

 

As a result cardiac glycosides: 

1. Increase the force and velocity of myocardial contraction 
2. Decrease sinus node firing rate 
3. Increase the refractory period of the AV node 
4. Decrease atrial automaticity 
5. Increase ventricular automaticity 
6. Increase glomerular filtration rate and urine output 

 



Therapeutic Uses 

Heart Failure 
Digitalis compounds have historically been used in the treatment of chronic heart failure owing to their 
cardiotonic effect.  Although newer and more effective treatments for heart failure are available, 
digitalis compounds are still widely used.  Clinical studies in heart failure patients have shown that 
digoxin, when used in conjunction with diuretics and vasodilators, improves cardiac output and ejection 
fractions, and reduces pulmonary congestion and edema with very little change of the heart rate.  These 
effects are to be expected for a drug that increases inotropy.  Although the direct effect of digoxin on 
blood vessels is vasoconstriction, when given to patients in heart failure, the systemic vascular 
resistance falls.  This most likely results from the improvement in cardiac output, which leads to 
withdrawal of compensatory vasoconstrictor mechanisms.   Digitalis compounds have a small direct 
diuretic effect on the kidneys, which is beneficial in heart failure patients. 
 
Atrial Fibrillation and Flutter 
Atrial Fibrillation and flutter lead to a rapid ventricular rate that can impair ventricular filling (due to 
decreased filling time) and reduce cardiac output.  Furthermore, chronic ventricular tachycardia can lead 
to heart failure.  Digitalis compounds, such as digoxin, are useful for reducing ventricular rate when it is 
being driven by a high atrial rate.  The mechanism of this beneficial effect of digoxin is its ability to 
activate vagal efferent nerves to the heart (parasympathomimetic effect).  Vagal activation can reduce 
the conduction of electrical impulses within the Atrioventricular node to the point where some of the 
impulses will be blocked.  When this occurs, fewer impulses reach the ventricles and ventricular rate 
falls.  Digoxin also increases the effective refractory period within the atrioventriuclar node.  
 

Adverse Effects 

Side effects generally are dose related and occur more frequently when serum digoxin levels exceed the 
normal therapeutic level. 

Adverse effects may include: 

• Anorexia, nausea, vomiting, diarrhea 
• Fatigue, muscle weakness 
• Headache 
• Dizziness 
• Confusion 
• Apathy 
• Hallucinations 
• Visual disturbances – blurred vision or yellow vision 
• SA and AV blocks 
• Junctional and Ventricular Dysrhythmias 
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1.  The generic/trade names for the most common cardiac glycosides are 
 
 ______________________________ and _____________________________. 

 

2.  Explain the mechanism of action for cardiac glycosides. 
 

 

 List the desired effects of cardiac glycosides 

3.  ______________________________ 
4. _______________________________ 
5. _______________________________ 
6. _______________________________ 
7. _______________________________ 
8. _______________________________ 

 

9. List two indications for the use of cardiac glycosides:  __________________________and  
 
___________________________________. 
 
 

10. List the cardiac adverse effects that you may see with cardiac glycosides. 


