
Antihypertensive Drugs



Definition: According to WHO hypertension is persistent 

increase in blood pressure i.e 140 mmHg systolic and 90mm Hg 

diastolic.
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Classification of Hypertension

Category Systolic 

(mmHg)

Diastolic

(mmHg)

Normal < 130 < 85

High Normal 130-139 85-89

Hypertension

Mild (Stage-I) 140-159 90-99

Moderate (Stage- II) 160-179 100-109

Severe(Stage-III) 180-209 110-119

Very severe(Stage-IV) ≥210 ≥120

Malignant >200 ≥ 140



Classification of Antihypertensive drugs

1. Diuretics

Thiazides: Hydrochorothazide, Chlorthalidone, Indapamide

High ceiling: Furosemide, etc.

K+ Sparing: Spiranolactone, Amiloride

2. ACE inhibitors

Captopril, Enalapril, Lisinopril, Ramipril, Fosinopril, etc.

3. Angiotensin (AT 1 receptor) blockers

Losartan, Candesartan, Valsartan, Telmisartan, etc.

4. Direct renin inhibitor

Aliskiren

5. Calcium channel blockers 

Verapamil, Diltiazem, Nifedipne, Amlodipine etc.

6. β- Adrenergic blockers 

Propranolol, Metoprolol, Atenolol, etc.



7. β+α Adrenergic blockers

Labetalol, Carvedilol

8. α- Adrenergic blockers

Prazosin, Terazosin, Doxazosin

9. Central sympatholytics

Clonidine, Methyldopa, Phenoxybenzamine

10. Vasodilators

Arteriolar: Hydralazine, Minoxidil, Diazoxide

Arteiolar +Venous: Sodium nitroprusside



Pharmacology of ACE inhibitors Captopril

Captopril, the first ACE inhibitor to be marketed, is a potent ACE

inhibitor. It is the only ACE inhibitor approved for use in the U.S.

that contains a sulfhydryl moiety.

Mechanism of action



Pharmacokinetics

Absorption: Given orally, captopril is absorbed rapidly and has a 
bioavailability~75%. Bioavailability is reduced by 25-30% with 
food, so captopril should be given 1 hour before meals.

Distribution: Peak concentrations in plasma occur within an hour, 
and the drug is cleared rapidly with a t1/2 ~2 hours. 

Metabolism: It is partially metabolized.

Excretion: Most of the drug is eliminated in urine, 40-50% as 
captopril and the rest as captopril disulfide dimers and captopril–
cysteine disulfide. 

Dose: 6.25-150 mg orally, two to three times daily.



Adverse effects

1. Hypotension                         8. Headache, dizziness, nausea

2. Hyperkalaemia                     9.Granulocytopenia & proteinurea

3. Cough 10.Acute renal failure

4. Rashes, urticaria

5. Angioedema

6. Dysgeusia

7. Foetopathic

Interactions

1. Indomethacin increases hypotensive activity of captopril

2. NASAID + Diuretics +ACE inhibitor incidence of renal failure 

reported

3. Antacid+ Captopril = Reduced bioavailability of captopril



Uses

1. Hypertension

2. CHF

3. Myocardial infarction(MI)

4. Prophylaxis in high cardiovascular risk subjects

5. Diabetic nephropathy 

6. Scleroderma crisis

Brand: ANGIOPRIL 25mg tab. 



Angiotensin (AT 1 receptor) blocker Losartan

Mechanism of action

Approximately 14% of an oral dose of losartan is converted to the 

5-carboxylic acid metabolite EXP 3174, which is more potent 

than losartan as an AT1 receptor antagonist. 



Pharmacokinetics

Absorption: Oral absorption is not affected by food, but
bioavailability is only 33% due to first pass metabolism

Distribution: Peak plasma levels of losartan and EXP 3174 occur
~1-3 hours after oral administration, respectively, and the plasma
half-lives are 2.5 and 6-9 hours, respectively.

Metabolism :The metabolism of losartan to EXP 3174 and to
inactive metabolites is mediated by CYP2C9 and CYP3A4. The
plasma clearances of losartan and EXP 3174 are due to renal
clearance and hepatic clearance (metabolism and biliary excretion).

Excretion: The plasma clearance of losartan and EXP 3174 is
affected by hepatic but not renal insufficiency. Losartan should be
administered orally once or twice daily for a total daily dose of 25-
100 mg.



Adverse effects

1. Hypotension

2. Hyperkalamia

3. Fetopathic effect reported

Uses

1.Hypertension

2. CHF

3.Myocardial infarction

4. Diabetic nephropathy

Brand

LOSACAR 25, 50 mg tabs



Pharmacology of calcium channel blocker verapamil

Mechanism of action

1. Voltage-sensitive Ca2+ channels (L-type or slow channels)

mediate the entry of extracellular Ca2+ into smooth muscle

and cardiac myocytes and sinoatrial (SA) and atrioventricular

(AV) nodal cells in response to electrical depolarization.

2. In both smooth muscle and cardiac myocytes, Ca2+ is a trigger

for contraction. Ca2+ channel antagonists, also called Ca2+

entry blockers, inhibit Ca2+ channel function.

3. In vascular smooth muscle, this leads to relaxation, especially

in arterial beds. These drugs also may produce negative

inotropic and chronotropic effects in the heart.



Pharmacokinetics

Absorption: Absorption of these agents is nearly complete after

oral administration, their bioavailability is reduced, in some cases

markedly, by first-pass hepatic metabolism. Intravenous

administration of diltiazem or verapamil leads to a rapid

therapeutic response.

Distribution :These agents all are bound extensively to plasma

proteins (70-98%); their elimination half-lives vary widely and

range from 1.3-64 hours

Metabolism:

1.A major metabolite of diltiazem is desacetyldiltiazem, which

has about one-half of diltiazem's potency as a vasodilator.

2.N-Demethylation of verapamil results in production of

norverapamil, which is biologically active but much less potent

than the parent compound. The t1/2 of norverapamil is ~10

hours.



Adverse effects

1. The calcium channel blockers cause constipation, pretibial
edema, nausea, flushing, and dizziness.

2. More serious adverse effects include heart failure, AV
blockade, and sinus node depression; these are most common
with verapamil and least common with the dihydropyridines.

Uses

1. Hypertension

2. Cardiac arrhythmias

3. Hypertrophic cardiomyopathy

Brands

CALAPTIN 40, 80 mg tabs



Pharmacology of β- blocker (Propranolol)

Mechanism of action

1. The negative chronotropic and inotropic effects of these

agents (and the reductions in heart rate, stroke volume, and

cardiac output that follow) account for the initial

antihypertensive effect of the ß-antagonists.

2. Decreased vasomotor tone, with a consequent decrease in

systemic vascular resistance, with longer-term therapy.

3. Antagonism of ß1-adrenergic receptors in the kidney

decreases secretion of renin and thereby decreases production

of the potent vasoconstrictor, angiotensin II.



Pharmacokinetics

Absorption: Well absorbed orally, but low bioavailability due to 

high first pass metabolism.

Distribution: More than 90% bound to plasma proteins. 

Lipophilic and penetrates in brain.

Metabolism: Hydroxylated metabolite has ß- blocking action. 

Excretion: Metabolites are excreted via urine mostly 

glucuronides.



Adverse effects

1. Cardiovascular adverse effects, which are extensions of the β
blockade induced by these agents, include bradycardia,
atrioventricular blockade, and heart failure.

2. Patients with airway disease may suffer severe asthma attacks.

3. Symptoms of hypoglycemia from insulin overdosage, for
example, tachycardia, tremor, and anxiety, may be masked by β -
blockers, and mobilization of glucose from the liver may be
impaired.

4. CNS adverse effects include sedation, fatigue, and sleep
alterations.

5. Sexual dysfunction has been reported for most of the β-blockers
in some patients.



Drug interactions

1. Digitalis+Prpranolol= Depression of Sinus node and AV conduction,
cardiac arrest can occur

2. Delays recovery from hypoglyacemic effect of insulin

3. Indomethacin and other NSAIDs attenuate antihypertensive action.

4. Cimetidine inhibits its metabolism

Uses

1. Hypertension

2. Angina pectoris

3. MI

4. CHF

5. Dissecting aortic aneurysm

6. Migraine

7. Anxiety

8. Essential tremor

9. Glaucoma

10. Hypertrophic obstructive cardiomyopathy

Brands

CIPLAR, INDERAL 10, 40, 80 mg tab.



Pharmacology of α- Adrenergic blockers Prazosin

Mechanism of action

1.Blockade of α1 adrenergic receptors inhibits vasoconstriction

induced by endogenous catecholamines; vasodilation may

occur in both arteriolar resistance vessels and veins.

2.Blockade of α1 receptors also inhibits vasoconstriction and the

increase in blood pressure produced by the administration of a

sympathomimetic amine. The pattern of effects depends on the

adrenergic agonist that is administered.



Pharmacokinetics

Absorption: Prazosin is well absorbed after oral administration,

and bioavailability is ~ 50-70%. Peak concentrations of

prazosin in plasma generally are reached 1-3 hours after an

oral dose.

Distribution: The drug is tightly bound to plasma proteins

(primarily α1-acid glycoprotein), and only 5% of the drug is

free in the circulation; diseases that modify the concentration

of this protein (e.g., inflammatory processes) may change the

free fraction.

Metabolism and Excretion: Prazosin is extensively metabolized

in the liver, and little unchanged drug is excreted by the

kidneys. The plasma t1/2 is ~3 hours (may be prolonged to 6-8

hours in congestive heart failure).



Adverse effects 

‘First dose effect’ may cause dizziness and fainting.

Uses

1. Hypertension

2. Raynaud’s disease

3. Terazosin, Doxazosin and Uroselective α1A & α1B blocker 

4. Tamsulosin are used in Benign Hypertrophy of  Prostrate 
(BHP)  

5. Pheochromocytoma

Brands

PRAZOPRES 0.5, 1.0 and 2.0mg tabs.



Pharmacology of β+α Adrenergic blockers Carvedilol

Mechanism of action

1. It blocks β1, β2 , and α1 receptors similarly to labetalol, but also

has antioxidant and anti-inflammatory effects.

2. It has membrane-stabilizing activity but it lacks intrinsic

sympathomimetic activity. Carvedilol produces vasodilation.

3. Additional properties (e.g., antioxidant and anti-inflammatory

effects) may contribute to the beneficial effects seen in treating

congestive heart failure and in its cardioprotective effects.

4. The drug is FDA-approved for use in hypertension, congestive

heart failure, and left ventricular dysfunction following MI.



5. Carvedilol is extremely liphophic and is able to protect cell

membranes from lipid peroxidation. It prevents low density

lipoprotein (LDL) oxidation.

6. Carvedilol also inhibits ROS-mediated loss of myocardial

contractility, stress-induced hypertrophy, apoptosis, and the

accumulation and activation of neutrophils.

7. Labetalol is 5 times more potent in blocking β than α receptor



Pharmacokinetics

Absorption: Carvedilol is rapidly absorbed following oral

administration, with peak plasma concentrations occurring in 1-2

hours.

Distribution: It is highly lipophilic and thus is extensively

distributed into extravascular tissues. It is > 95% protein bound .

Metabolism

1.Extensively metabolized in the liver, predominantly by

CYP2D6 and CYP2C9. The t1/2 is 7-10 hours.

2.Stereoselective first-pass metabolism results in more rapid

clearance of S(–)-carvedilol than R(+)-carvedilol.

3.Because of carvedilol's extensive oxidative metabolism by the

liver, its pharmacokinetics can be profoundly affected by drugs

that induce or inhibit oxidation. These include the inducer,

rifampin, and inhibitors such as cimetidine, quinidine, fluoxetine,

and paroxetine.



Adverse drug reaction

1. Postural hypotension

2. Failure of ejaculation s

Uses

1. Essential hypertension

2. Pheochromocytoma

Brands: CARVIL 3.125,6.25,12.5, 25 mg tabs.



Pharmacology of Central sympatholytics

Clonidine

Clonidine, is a α2 receptors agonist

Mechanism of action

1. Activation of α2 receptors in the lower brainstem region. 

2. Clonidine decreases discharges in sympathetic preganglionic
fibers in the splanchnic nerve and in postganglionic fibers of 
cardiac nerves. 

3. Clonidine also stimulates parasympathetic outflow thus,  
slowing of heart rate as a consequence of increased vagal tone 
and diminished sympathetic drive. 

4. Activation of presynaptic α-2 receptors that suppress the 
release of from postganglionic sympathetic nerves. NE, ATP, 
and NPY

5. Clonidine decreases the plasma concentration of NE and 
reduces its excretion in the urine.



Pharmacokinetics

Absorption: Clonidine is well absorbed after oral administration,

and its bioavailability is nearly 100%.

Distribution: The peak concentration in plasma and the maximal

hypotensive effect are observed 1-3 hours after an oral dose.

Elimination : t1/2 of the drug ranges from 6-24 hours, with a mean

of ~12 hours. About half of an administered dose can be

recovered unchanged in the urine, and the t1/2 of the drug may

increase with renal failure.



Adverse effects

1. Dry mouth and sedation.

2. Sexual dysfunction also may occur.

3. Marked bradycardia is observed in some patients.

4. About 15-20% of patients develop contact dermatitis when
using clonidine in the transdermal system.

5. Withdrawal reactions follow abrupt discontinuation of long-term
therapy.

Uses

1. Antihypertensive

2. Opioid withdrawal

3. Analgesic activity

4. Loss motions in diabetic neuropathy

Brands

CATAPRRES 150 µg tab



Pharmacology of Vasodilators

Arteriolar: Hydralazine

Hydralazine (1-hydrazinophthalazine) was one of the first orally
active antihypertensive drugs to be marketed in the U.S

Mechanism of action

1. Hydralazine directly relaxes arteriolar smooth muscle.

2. There is evidence suggesting that hydralazine inhibits IP3-
induced release of Ca2+ from intracellular storage sites in
arteries, leading to diminished contraction.

3. There is also evidence that hydralazine promotes arterial
dilation by opening high conductance Ca2+-activated K+

channels.

Uses

1. Moderate to severe hypertension not controlled by first line
drugs.

2. Hyperentsion in pregnancy



Pharmacokinetics

1. Hydralazine is well absorbed through the gastrointestinal tract, but 

the systemic bioavailability is low (16% in fast acetylators and 35% 

in slow acetylators).

2. Hydralazine is N-acetylated in the bowel and/or the liver. 

3. The t1/2 of hydralazine is 1 hour, and systemic clearance of the drug 

is ~50 mL/kg/min.

Averse effects

1. Headache, nausea, flushing, hypotension, palpitations, tachycardia, 

dizziness, and angina pectoris.

2. Myocardial ischemia

2. Lupus syndrome is the most common. 

3.  Illness that resembles serum sickness, hemolytic anemia, vasculitis, 

and rapidly progressive glomerulonephritis. 

Brands

NEPRESOL 25mg tab.



Pharmacology of Vasodilator

Arteiolar +Venous: Sodium nitroprusside

Mechanism of action

1. Nitroprusside is a nitrovasodilator that acts by releasing NO.

2. NO activates the guanylyl cyclase-cGMP–PKG pathway, leading
to vasodilation, mimicking the production of NO by vascular
endothelial cells, which is impaired in many hypertensive
patients.

Pharmacokinetics

1. Sodium nitroprusside is an unstable molecule that decomposes
under strongly alkaline conditions or when exposed to light.

2. It is given by continuous intravenous infusion to be effective.

3.The metabolism of nitroprusside by smooth muscle is initiated by
its reduction, which is followed by the release of cyanide and then
NO.

4. Cyanide is further metabolized by liver rhodanase to form
thiocyanate, which is eliminated almost entirely in the urine.



Adverse effects

1. The short-term adverse effects of nitroprusside are due to

excessive vasodilation, with hypotension.

2. Less commonly, toxicity may result from conversion of

nitroprusside to cyanide and thiocyanate. Toxic accumulation

of cyanide leading to severe lactic acidosis .

Uses

1. Used to produce controlled hypertension in CHF, pump failure,

etc.

Brands

SONIDE, PRUSIDE, 50mg in 5ml inj.


