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Anti-Anginal Drugs 
· Anginal pain occurs when oxygen delivery is inadequate 
· Classic angina (angina of effort or exercise) is due to coronary atherosclerotic occlusion 
· Vasospastic (variant) - reversible decrease in coronary blood flow 
· Unstable (crescendo) - acute coronary vasospasm(ACS) with platelet aggregation. 
Drug strategy: 
· 
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oxygen delivery by vasospasm (nitrates & CCAs) 
· [image: image2.png]


oxygen reqt by [image: image3.png]


PVR, CO or both (nitrates, CCAs & beta blockers) 
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Fig. III-5-1. Nitrates and Nitric Oxide Pathway 
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Nitrates 
· Formation of NO is triggered by ACh, BK, 5HT & histamine. 
· NO activates guanylyl cyclase [image: image5.png]
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vasodilation via dephosphorylation of myosin LC phosphate which prevents its interaction with actin 
· Nitrates form NO [image: image8.png]


dilation of large veins [image: image9.png]
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cardiac oxygen requirement. They [image: image15.png]


collateral blood flow, [image: image16.png]
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platelet aggregation 
· High doses [image: image18.png]


arteriolar dilation [image: image19.png]
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afterload 
· Nitrates decrease infarct size & post-MI mortality. 
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Nitroglycerin:       

Oral, sublingual, transdermal & IV forms 

Isosorbide: 

Mono or dinitrate oral, some extended-release 


Adverse: 
· Flushing, headache, orthostatic hypotension (syncope) 
· Reflex tachycardia & fluid retention (? counter-productive) 
· Tachyphylaxis – require “rest periods” of > 12 hr 
· Methemoglobinemia (more likely with nitrites eg, amyl nitrite) 
· Interactions: watch other vasodilators! 
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Sildenafil 
· Phosphodiesterase 5 (PDE5) is in blood vessels supplying the corpora cavernosum. 
· 
Sildenafil inhibits PDE5 [image: image21.png]
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erectile response. 
· 
If used with nitrates (or other potent vasodilators) an excessive fall in BP may lead to death from CV causes including MI. 
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Cyanide Poisoning 
· Sodium nitrite or amylnitrite can be used in cyanide poisoning. They promote formation of methemoglobin which binds CN- ions forming cyano-methemoglobin. This prevents the inhibitory action of CN- on complex IV of the electron transport chain. 
· 
Cyano-methemoglobin is then reconverted to methemoglobin by treatment with sodium thiosulfate, forming the less toxic thiocyanate ion (SCN-). 
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Fig III-11. Mechanisms of Smooth Muscle Contraction 
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Beta Blockers 
· No actions on vasculature - act directly on the heart [image: image29.png]
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HR, force of contraction & CO [image: image31.png]
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oxygen requirement. 
· Prophylactic in angina of effort (not vasospastic) and offset reflex tachycardia caused by nitrates 
· Carvedilol equivalent to isosorbide dinitrate. 
Drugs in Unstable Angina 
· Nitrates with beta blockers plus oxygen 
· Heparin, warfarin & antiplatelets (ASA, ticlopidine) 
· IIb/IIIa receptor inhibitors (abciximab, eptifibatide, tirofiban) 




A 72-year-old woman with mild heart failure is treated overzealously with a thiazide diuretic. A few days later, the woman complains of muscle weakness, and laboratory tests demonstrate hypokalemia. Which of the following is most likely increased in this woman? 

(A) Arterial H+ concentration
(B) Plasma aldosterone 
(C) Plasma sodium 
(D) Potassium retention
(E) Sodium retention

Explanations:

The correct answer is B. Thiazide diuretics increase the urinary excretion of sodium and water by inhibiting sodium reabsorption in the early distal tubule. This increases delivery of tubular fluid to the distal tubule, and contraction of plasma volume causes aldosterone secretion to increase. The net effect is to increase sodium reabsorption at the distal tubules, concomitantly increasing the loss of potassium and hydrogen ions. 

The increase in potassium excretion has caused hypokalemia (low plasma potassium), which also stimulates aldosterone secretion. This combination of sodium and potassium depletion acts to generate a metabolic alkalosis. Arterial pH is increased and arterial H+ concentration (choice A) is decreased with metabolic alkalosis. 

Sodium depletion tends to decrease plasma sodium (choice C) levels, although the effect is usually small. 

Overuse of the thiazide diuretic has caused depletion of sodium and potassium by the kidneys, not retention of sodium and potassium (choices D and E).
