B. Propranolol
Mechanism of action
The β-adrenergic blocking action of propranolol decreases sympathetic stimulation of the heart and, thus, reduces the heart rate, especially during exercise, and decreases myocardial contractility. These effects, in turn, decrease the oxygen requirements of the myocardium, both during exercise and at rest.
Route of administration. Propranolol is usually administered orally for the treatment of angina.
Therapeutic uses
a. Propranolol is used prophylactically to decrease the severity and frequency of anginal attacks.
b. Propranolol can be administered with nitroglycerin in which case it reduces the amount of nitroglycerin needed to control angina. the two drugs counteract
each others in non therapeutic effects; for example, the ability of nitroglycerin to reduce ventricular end-diastolic pressure mitigates the tendency of propranolol to increase end-diastolic pressure.
c. Propranolol should not be used for Prinzmetals (variant) angina which is caused by coronary vasospasm.
4. Adverse effects
a. Propranolol can worsen CHF and can precipitate bronchospasm in patients with bronchial asthma. 
b. Bradycardia and hypotension can occur.
c. Renal plasma flow and glomerular filtration rate may be reduced.
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Ca-Channel blockers:
They are selectively inhibit Ca influx into heart muscle vascular smooth muscle. They do not change the serum Ca concentration.
Classification:
a. Nifedipine, nicardipine, and amlodipine are dihydropyridines.
b. Verapamil
c. Diltiazem
Verapamil, diltiazem, nifedipine, and nicardipine are rapidly absorbed after oral administration. Amlodipine is slowly absorbed.
Peak blood levels:
(1) Nifedipine: 30 minutes
(2) Diltiazem: 1 hour
(3) Verapamil: 1-2 hours(4) Nicardipine: 8-9 hours
(5) Amiodipine: 6-12 hours
c. All five drugs are highly bound by serum proteins.
d. Verapamil undergoes extensive first-pass bio-transformation in the liver. All five drugs are excreted as metabolites in the urine.
3. Pharmacologic effects
a. Cardiovascular effects. By their inhibition of Ca influx into myocardial and vascular smooth muscle cells, Ca-channel blockers have diverse effects on the cardiovascular system.
(1) Verapamil and diltiazem are more likely than the dihydropyridines to suppress cardiac contractility and slow cardiac conduction.
(2) The dehydropyridines are more potent vasodilators than verapamil and diltiazem.
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b. Extracardiac effects.Verapamil produces nonspecific sympathetic antagonism and has a local anesthetic effect.

Route of administration: Ca-channel blockers given orally but for medical emergencies, verapamil is also available in intravenous form.
Therapeutic uses
a. Use in angina. Ca-channel blockers are useful in the treatment of both Prinzmetal's angina and classic exertional angina. Nifedipine appears to be the most effective for Prinzmetal's angina.
b. Other uses
(1) Verapamil, diltiazem, nicardipine, and amlodipine have been approved for use in hypertension.
(2) Verapamil is used to treat certain cardiac arrhythmias.
(3) The Ca-channel blockers are being studied for their value in migraine treatment.
Adverse effects
a. The Ca-channel blockers, perhaps especially when used in combination with ?-adrenergic blocking agents, can produce or aggravate the following:
(1) Hypotension           (2) A-V block
(3) CHF                        (4) Asystole
b. Most of the adverse effects are mild; dizziness and peripheral edema are among the more common adverse effects.
c. Treatment with verapamil increases serum levels of digitalis during the first week of therapy and, thus, can cause digitalis toxicity.
d. Nicardipine can produce a negative effect on cardiac contractility when 
administered intravenously to patients with CHF.
e. Unlike other dehydropyridines, amlodipine does not cause reflex tachycardia.
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Other vasodilators

1. Nylidrin
a. Nylidrin is an adrenergic vasodilator. It acts primarily on the vascular bed of skeletal muscle by β-receptor stimulation.
b. Because it is a cardiac stimulant, nylidrin is contraindicated in progressive angina pectoris, acute myocardial infarction, and paroxysmal tachycardia.
c. The efficacy of nylidrin in increasing the blood supply in vasospastic disorders has not been proven.
2. Dipyridamole
a. It inhibit the uptake of adenosine into erythrocytes and other tissues, dipyridamole allows metabolically released adenosine, which is a coronary vasodilator to accumulate in the plasma. The drug decreases coronary vascular resistance and increases coronary blood flow and coronary sinus oxygen saturation. (Dipyridamole  also inhibits in vitro platelet aggregation and can be used to prevent the formation of thromboemboli in patients with prosthetic cardiac valves.)
b. Dipyridamole has not been proven to be superior to placebo treatment for angina; it does not prevent the appearance of electrocardiographic signs of myocardial ischemia during exercise tolerance tests.

