
B DRUGS
ADRENOCEPTOR ANTAGONISTS  : β- Blockers

Classification of β-adrenoceptor  receptors
 β1-receptors (heart)
 β2-receptors (blood vessels, bronchioles) 
 β3-receptors (adipose tissue).

Mechanism of action
Reduce cardiac output (via negative chronotropic and negative inotropic 

effects on the heart)
 Inhibit renin secretion
 Reduce  sympathetic outflow from the central nervous

system (CNS).
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Pharmacokinetics
• well absorbed and active for hypertension orally

• Given intravenously in emergencies (Esmolol)

• Lipophilic drugs (e.g.propranolol) are subject to extensive first pass 
metabolism

• Lipophilic beta-blockers enter the brain more readily than do polar 
drugs and so central nervous system side effects (e.g. nightmares, 
sedation, tremor) occur more commonly.



Classification of β- Blockers according to Increasing  
Lipophilicity
More lipophilic means more side effects ( CNS)

Atenolol
nodalol

Acebutol
Bisoprolol
Timolol
betaxol

Propranalol
Alprenol

metroprolol



• Some beta-blockers (e.g. oxprenolol) are partial agonists and 
possess intrinsic sympathomimetic activity.  drug acceptable 
when they have failed to tolerate a pure
antagonist (e.g. patients with angina ).

• Beta-blockers with additional vasodilating properties are
available. This is theoretically an advantage in treating
patients with hypertension. Their mechanisms vary. Some

(e.g. labetolol, carvedilol) have additional α-blocking activity.
• Nebivolol releases endothelium-derived nitric oxide



(labetolol, carvedilol)



Indications include :
• HTN
• HTN with angina
• MI
• Panic attacks!!!
• Topically for glaucoma treatment ( timolol)
• Essential tremor
• Phenocromocytoma  ( along with α-blockers)

Contraindications :
• Asthma, COPD( caution)
• Diabetes( caution with insulin patients)
• Bradycardia, AV block

ischemic heart disease

atrioventricular block



Adverse effects  and contraindications :

• Intolerance – fatigue 
• cold extrémités
• erectile dysfunction;
• Airways obstruction 

grades of heart failure



• Decompensated heart failure – β-adrenoceptor antagonists
are contraindicated 

• Hypoglycaemia

• Heart block – β-adrenoceptor antagonists can precipitate or
worsen heart block.

• Metabolic disturbance – β-adrenoreceptor antagonists
worsen glycaemic control in type 2 diabetes mellitus.

Also increase in TG levels and  reduction in HDL !!!



Drug interactions
• Pharmacokinetic interactions: β-adrenoceptor antagonists
inhibit drug metabolism indirectly by decreasing hepatic
blood flow secondary to decreased cardiac output. This
causes accumulation of drugs such as lidocaine that have
such a high hepatic extraction ratio that their clearance
reflects hepatic blood flow.
• Pharmacodynamic interactions: Increased negative inotropic
and atrioventricular (AV) nodal effects occur with
Verapamil, lidocaine and other negative inotropes.





C DRUGS
CALCIUM-CHANNEL BLOCKERS

• Drugs that block voltage-dependent Ca channels are used to  
hypertension and angina.

• There are three classes:

Phenylalkylamines:  (Verapamil) target mainly cardiacmyocytes

Benzothiazepines : (Diltiazem) target mainly cardiacmyocytes

 Dihydropyridines :  ( Amlodipine,Nifedipine) relax smooth muscles 
blood vessels



• Mechanism of action   ( vasodilators)
Calcium-channel blockers inhibit Ca2 influx through voltage-

dependent L-type calcium channels.

Calcium-channel blockers therefore relax arteriolar smooth
muscle, reduce peripheral vascular resistance and lower arterial
blood pressure.

• Pharmacokinetics
absorbed when given by mouth.
 Nifedipine has a short half-life and many of its

adverse effects (e.g. flushing, headache) relate to the peak
plasma concentration. Slow-release preparations improve its
profile in this regard. 

orthostatic 
hypotension

postural 
hypotension



Amlodipine is renally eliminated and
has a half-life of two to three days and produces a persistent
antihypertensive effect with once daily administration



 Dihydropyridine calcium-channel blockers :
Amlodipine :
 most prescribed CCB
Stands on strong evidence , to improve mortality and morbidity
Acheives slow rate to release , ( less side effects)
Once daily  5-10 mg per day

• Adverse effects of CCB s :
 usually well tolerated, 
 Short-acting preparations (e.g. nifedipine capsules) cause

flushing and headache (reflex  tachycardia in some cases)



 Ankle swelling (oedema) is common .
 The negative inotropic effect of verapamil exacerbates

cardiac failure.
 Constipation is common with verapamil.

Drug interactions
Intravenous verapamil can cause circulatory collapse in patients
treated concomitantly with β-adrenoceptor antagonists.







D DRUGS
DIURETICS

PRINCIPLES OF DIURETIC ACTION
• Increase the rate of excretion of Na+ (natriuresis) and of an accompanying anion, 

usually Cl-. 
• Most clinical applications of diuretics are directed toward reducing extracellular 

fluid volume by decreasing total-body NaCl content.

Auntie hypertensive agents



Classes of Diuretics :
• Loop diuretics ( high ceiling)
• Thiazides ( moderate ceiling)
• Potassium Sparing
• Aldosterone antagonists
• Carbonic  anhydrase inhibitors
• Osmotic diuretics

proximal convoluted tubule
loop of henle

distal convoluted tubule

collecting duct







Solute transport and reabsorption sites


