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Pharmacology Tutorial: Case 7 Q3

Describe the mechanism of ACE inhibitor action. How do these drugs work in cardiac failure?

Mechanism of action for ACE Inhibitors. 

· Angiotensin II is formed by the cleavage of angiotensin I by angiotensin-converting enzyme (ACE). Angiotensin II is a potent vasoconstrictor by binding to AII receptors of AT1 subtype. Once AII binds to its receptor, it stimulates aldosterone release from the adrenal gland. Aldosterone promotes Na+ reabsorption from distal nephron. Thus, by causing vasoconstriction and Na+ reabsorption – AII has an effect on maintaining the blood volume and blood pressure. 

· ACE inhibitors function by competitively inhibiting ACE and block formation of AII. This causes a drop in systemic arterial pressure (vasodilation per say), and reduced Na+ reabsorption in the distal nephron. 

· ACE normally degrades bradykinin (natural vasodilator) to its inactive metabolites. If we were to inhibit this enzyme, then BK is not metabolised and hence will contribute to antihypertensive effect – by stimulation endothelial production of NO (vasodilator) or synthesis of vasodilating prostaglandins. (Lilly Pg 355-366, Waller Pg 103). 

How do these drugs work in cardiac failure?

ACE inhibitors have been shown to be effective against cardiac failure, particularly congestive heart failure. By producing vasodilator effects, we are reducing peripheral vascular resistance therefore decreasing the afterload which the heart must produce work against. It will also decrease preload. The combination of these effects augments the CO to such an effect that BP is not offset (i.e.: BP = CO ( TPR). 

Using ACE inhibitors along with intensive diuretic therapy is not advised due to risk of severe depletion of intravascular volume. Thus ACE inhibitors improve cardiac function by improving peripheral hemodynamics. If ACE inhibitors are not useable on a patient, then angiotensin receptor antagonists seem to have similar effect. (Waller Pg 123, Lilly Pg 355-366)

