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Beta-adrenergic blocking agents
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Beta-adrenergic blocking agents

• The beta-blockers reduce blood pressure primarily by decreasing cardiac output.
• They may also decrease sympathetic outflow from the central nervous system (CNS).
• They inhibit the release of renin from the kidneys, thus decreasing the formation of 

angiotensin II and the secretion of aldosterone.
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Beta-adrenergic blocking agents

• Nonselective β- antagonists: propranolol

• Selective β1- antagonists: Atenolol, metoprolol and Nebivolol. 

Nebivolol is a selective blocker of β1- receptors, which also 

increases the production of nitric oxide, leading to vasodilation.

• Partial β- agonists: Pindolol

• Antagonists of both α and β-adrenoreceptors: Carvedilol
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Beta-adrenergic blocking agents
Therapeutic uses:
The primary therapeutic benefits of Beta-blockers are seen in hypertensive
patients with heart disease, such as :
- Supraventricular tachyarrhythmia {for example, atrial fibrillation)
- Previous myocardial infarction or stable ischemic heart disease
- Chronic heart failure.
Conditions that discourage the use of Beta-blockers include:
-Asthma
-Second- and third-degree heart block
-Diabetes
- Severe peripheral vascular disease??
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Beta-adrenergic blocking agents

Alterations in serum lipid patterns: Noncardioselective
Beta-blockers may disturb lipid metabolism: decreasing 
HDL and increasing triglycerides.

Drug withdrawal: Must be tapered over a few weeks in 
patients with hypertension and ischemic heart disease.
Abrupt withdrawal may induce severe hypertension, 
angina, myocardial infarction, and even sudden death in 
patients with ischemic heart disease. 
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ACE inhibitors

Captopril,  enalapril and lisinopril.
• The ACE inhibitors lower blood pressure by reducing peripheral 

vascular resistance without reflexively increasing cardiac output, 
heart rate, or contractility. 

• These drugs block the enzyme ACE, which cleaves angiotensin I to 
form the potent vasoconstrictor angiotensin II 
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ACE inhibitors
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ACE inhibitors
ACE function:
1. Cleavage of  angiotensin I to form the potent vasoconstrictor 

angiotensin II
2. Breakdown of bradykinin (a peptide that increases the production of 

nitric oxide and prostacyclin)
3. Increasing secretion of aldosterone

Both nitric oxide and prostacyclin are potent vasodilators.

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User

Mobile User



ACE inhibitors
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ACE inhibitors

1- ACE inhibitors induce vasodilation of both arterioles and veins as a 
result of:
A. Decreased vasoconstriction (from diminished levels of angiotensin II) 
B. Enhanced vasodilation (from increased bradykinin).

2- ACE inhibitors decrease the secretion of aldosterone, resulting in 
decreased sodium and water retention.
ACE inhibitors decrease both cardiac preload and afterload, thereby 
decreasing workload on the heart.
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ACE inhibitors
• Therapeutic uses:
1. Diabetic nephropathy : slow the progression of diabetic nephropathy and 

decrease albuminuria 
2. Chronic kidney disease : beneficial effects on renal function 
3. Myocardial infarction: prevent ventricular remodeling after a myocardial 

infarction. 
4. Systolic dysfunction
5. Hypertension 
6. Regression of left ventricular hypertrophy
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ACE inhibitors

• Recommended as first-line treatment of hypertension in patients 
with:

• High coronary disease risk 
• History of diabetes
• History of stroke 
• History of heart failure,
• History of myocardial infarction
• Chronic kidney disease
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ACE inhibitors
Adverse effect:
Dry cough: due to increased levels of bradykinin and substance P
in the pulmonary tree, and it occurs more frequently in women. 
The cough resolves within a few days of discontinuation. 
Angioedema is a rare but potentially life-threatening reaction 
that may also be due to increased levels of bradykinin. 
Hyperkalemia :Potassium levels must be monitored while on 
ACE inhibitors.

ACE inhibitors can induce fetal malformations and should not be 
used by pregnant women.
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Angiotensin II receptor blockers(ARBs)

• Losartan and Irbesartan 
• Block the AT1 receptors, decreasing the activation of AT1 receptors by 

angiotensin II. 
• Their pharmacologic effects are similar to those of ACE inhibitors in 

that they produce arteriolar and venous dilation and block 
aldosterone secretion, thus lowering blood pressure and decreasing 
salt and water retention .

• ARBs do not increase bradykinin levels.
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Angiotensin II receptor blockers(ARBs)



Angiotensin II receptor blockers(ARBs)

• They may be used as first-line agents for the treatment hypertension, 
especially in patients with diabetes, heart failure, or chronic kidney 
disease

• Adverse effects are similar to those of ACE inhibitors, although the 
risks of cough and angioedema are significantly decreased. 

• ARBs should not be combined with an ACE inhibitor for the 
treatment of hypertension due to similar mechanisms and adverse 
effects. 

• These agents are also teratogenic and should not be used by pregnant 
women.
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Renin inhibitor

• Aliskiren
• Selective renin inhibitor.
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Renin inhibitor

• Aliskiren should not be combined with an ACE inhibitor or ARB in the 
treatment of hypertension. 

• Aliskiren can cause diarrhea, especially at higher doses. It also 
causes cough and angioedema but less often than ACE inhibitors. 

• Contraindicated during pregnancy. 
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Calcium channel blockers

The intracellular concentration of calcium plays an important role in 
maintaining the tone of smooth muscle and in the contraction of the 
myocardium. 

Calcium channel antagonists block the inward movement of calcium 
by binding to L-type calcium channels in the heart and in smooth 
muscle of the coronary and peripheral arteriolar vasculature.

This causes vascular smooth muscle to relax, dilating mainly arterioles.

Calcium channel blockers do not dilate veins.
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Calcium channel blockers
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Calcium channel blockers
1- Verapamil: 
• Has significant effects on both cardiac and vascular 

smooth muscle cells. 
• Used to treat angina and supraventricular 

tachyarrhythmias and to prevent migraine and cluster 
headaches.

2- Diltiazem:
• Affects both cardiac and vascular smooth muscle cells, 

but it has a less pronounced negative inotropic effect 
on the heart compared to that of verapamil.

• Diltiazem has a favorable side effect profile.
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Calcium channel blockers

3- Dihydropyridines: 
Nifedipine, amlodipine 
• Have a much greater affinity for vascular calcium 

channels than for calcium channels in the heart. 

• Particularly beneficial in treating hypertension. 

• Show little interaction with other cardiovascular drugs, 
such as digoxin or warfarin, which are often used 
concomitantly with calcium channel blockers.
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Calcium channel blockers

• Calcium channel blockers are a recommended first-line treatment 
option in black patients. 

• They may also be useful in hypertensive patients with diabetes or 
stable ischemic heart disease. 

• High doses of short-acting calcium channel blockers should be 
avoided because of increased risk of myocardial infarction due to 
excessive vasodilation and marked reflex cardiac stimulation.

• In the management of hypertension, CCBs may be used as an initial 
therapy or as add-on therapy. 
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Calcium channel blockers
Most of these agents have short half-lives (3 to 8 hours} following an oral dose. 
Sustained-release preparations are available and permit once-daily dosing

Adverse effects
Dizziness, headache, and a feeling of fatigue, peripheral edema and gingival 
hyperplasia.
First-degree atrioventricular block and constipation are common dose-dependent 
side effects of verapamil. 
Verapamil and diltiazem should be avoided in patients with heart failure or with 
atrioventricular block due to their negative inotropic  dromotropic (velocity of 
conduction) effect. 
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