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DRUGS USED IN THE TREATMENT OF ANGINA AND OTHER VASODILATORS.

1-The nitrates
2-The β-adrenergic antagonists
3-The Ca-channel blockers
4-Other vasodilators 

All drugs are useful in:

a-Treating the pain resulting from ischemic heart disease.

b-They provide symptomatic treatment of angina pectoris but do not affect the course of the disorder. 

A. Nitrates and nitrites:

1- nitrites (esters of nitrous acid).

2- nitrates (polyol esters of nitric acid).

Glyceryl trinitrate (nitroglycerin) is the prototype of this group.

a-Nitroglycerin and amyl nitrite are volatile liquids at room temperature.

b-Other nitrates [isosorbide dinitrate, isosorbide mononitrate,(the active metabolite of dinitrate), pentaerythritol tetranitrate, erythrityl tetranitrate] are solids.

Mechanism of action
a. The nitrates relax all smooth muscle ,including vascular smooth muscle. They form free radical nitric oxide (NO),which stimulates guanylate cyclase. The resultant cyclic GMP activates a protein kinase, which mediates dephosphorylation of myosin. The formation of endothelial-derived relaxation factor (EDRF) is also a contributory action.

b. Nitrates reduce venous tone, thereby increasing venous capacitance and decreasing
venous return to the heart.

c. Nitrates decrease peripheral arteriolar resistance. 
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Pharmacokinetics:

a. Nitrates can be absorbed through the buccal mucous membranes, the skin, the gastrointestinal tract, and the lungs.

(1) Sublingual administration produces rapid onset (2-5 minutes) and short duration of action (less than 30 minutes).It is the best treatment for acute attacks of angina.

(2) Oral preparations (sustained-release form) can provide prolonged prophylaxis against angina than sublingual forms.

b. The nitrates are broken down in the liver by a glutathione-dependent organic nitrate reductase and are excreted as various nitrites and nitrates.   

4. Pharmacologic effects
a. Effects on the heart
The major effect of the nitrates on the heart is to reduce myocardial oxygen
requirements relative to myocardial oxygen delivery.

(a) reduces the afterload of the heart and diminishes the oxygen requirements of the heart.

(b) decreased preload and decreased ventricular oxygen requirements.

(c) reduces tissue pressure around subendocardial vessels, leading to redistribution of coronary blood flow to this area.

(d) Nitrates are believed to dilate the large epicardial and collateral coronary arteries selectively, an action that favors the distribution of blood to ischemic areas.

(They do not increase the total coronary blood flow in patients with atherosclerosis.)

b. Extracardiac effects
(1) Vasodilation of cerebral vessels produced by nitrates results in increased intracerebral pressure and sometimes in headache.
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(2) The nitrates dilate vessels in the skin resulting in flushing.

(3) They relax bronchial and biliary tract smooth muscle with the latter action 

resulting in a reduction of biliary pressure.

Route of administration
a. Nitroglycerin is usually given sublingually. For long-lasting effects, nitroglycerin  administered either orally or topically (transdermally) via ointment or patch.

a- Transdermal nitroglycerin patches become ineffective if they are left in place for 24 hours and reapplied daily. even if the dosage is increased.

b. Nitroglycerin may also be given intravenously in medical emergencies.

c. Nitroglycerin tablets quickly lose potency when stored in contact with cotton, paper or plastic and should be kept in a dark glass container.

Therapeutic uses
a. The primary use of nitrates is to treat acute attacks of angina pectoris and to prevent their occurrence. Patients with frequent angina require a second drug, such as a ?-blocker or Ca -channel blocker.

b. Paroxysmal nocturnal dyspnea can be relieved with nitroglycerin by improving left ventricular pressure and reducing pulmonary pressure.

Adverse effects
a.
Headache is a common early side effect of nitrates that usually decreases after the first few days of treatment (i.e. patients usually develop a tolerance to headache).

(1) Temporarily discontinuing the drugs for a few days causes a recurrence of susceptibility to headache (as well as to the direct vascular effect of the drugs) when the nitrates are readministered.

(2) Decreasing the dose of nitrates is sometimes beneficial for headache.

b. Dizziness,weakness and cerebral ischemia associated with postural hypotension can occur.
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c. Nitrite ions, when present in large amounts, can oxidize enough hemoglobin to methemoglobin to result in hypoxia.

d. Death can occur with acute nitrate poisoning from circulatory collapse or respiratory failure.

Tolerance: When nitrates are appropriately administered intermittently, tolerance does not occur.
