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 Hypertension

 Arrhythmia

 Heart failure

 Reduced vascular blood flow

 Diuretics

 Beta-blockers

 Alpha adrenergic blockers

 Calcium channel blockers

 Angiotensin-converting enzyme inhibitors

 Angiotensin II receptor blockers

 Peripheral vasodilators

◦ The Beta-Blockers (B1)

◦ These agents are antagonist of the beta-receptors 
of the sympathetic nervous system.

◦ They reduce cardiac output by diminishing the 
sympathetic nervous system response and 
sympathetic tone.
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◦ The Beta-Blockers

◦ Vascular resistance and heart rate decrease causing 
reduced blood pressure. Beta-blockers can either 
block the beta- receptor, beta 2 receptor or BOTH.

◦ The selective beta-blockers (B1) are specific to one 
type of receptor only.

 following are the common beta-blockers- the 
‘-OLOL’

 Non-selective (B1 and B2)
◦ Propranolol

◦ Carteolol

◦ Nadolol

◦ Penbutolol

◦ Pindolol

◦ Timolol

 Selective and Specific (B1)
◦ Acebutolol

◦ Atenolol

◦ Betaxolol

◦ Bisoprolol

◦ Metoprolol

◦ The mechanism of action of the beta-blockers

◦ These agents block the beta-adrenergic receptors 
in the body, thereby decreasing the heart rate and 
in turn, the blood pressure.

◦ The non-selective agents block both Beta1 and 2 
receptors causing bronchial constriction.

◦ The onset of action is 30 minutes and the duration 
may range from 6-12 hours.
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◦ Clinical Indications of the beta-blockers
◦ Hypertension
◦ Angina pectoris
◦ Myocardial infarction
◦ Contraindications and precautions
◦ These agents are not given to patients with:
◦ Heart blocks
◦ Bradycardia
◦ Congestive heart failure
◦ Chronic obstructive pulmonary disease
◦ Diabetes

Side effects and adverse effects

 CVS- Bradycardia , Hypotension, rebound 
hypertension when abruptly stopped

 Respi- Bronchoconstriction, bronchospasms

 Others- insomnia, depression, nightmares, 
constipation

 Impaired ability of the liver to convert 
glycogen to glucose causing HYPOGLYCEM

◦ Monitor patient’s vital signs. Take the heart rate 
before giving the drug

◦ Instruct the patient to take the drug as prescribed. 
Warn not to abruptly stop the medication

◦ Suggest to avoid over-the-counter medications

◦ Give health teaching as to name of drug, dosages 
and side effects.

◦ Remind client NOT to change position abruptly as 
to avoid orthostatic Hypotension

◦ Alert diabetic clients of the possible hypoglycemic 
effect

◦ Inform that this can cause sexual dysfunction

◦ Implementation

◦ Advise client to utilize other means to control blood 
pressure such as diet modification, exercise, 
lifestyle changes, etc

◦ Advise to eat high fiber foods to counter-act 
constipation
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The Angiotensin Converting Enzyme Inhibitors

 These are commonly called ACE inhibitors 
because the agents BLOCK the conversion of 
AI to AII in the LUNGS.

 These agents alter one of the mechanisms of 
blood pressure control- the RAAS or renin-
angiotensin-aldosterone system.

 Angiotensin II is a very powerful 
vasoconstrictor and stimulus for the release 
of aldosterone.

 Benazepril
 Captopril- prototype
 Enalapril
 Enalaprilat
 Fosinopril
 Lisinopril
 Moexipril
 Quinapril
 Ramipril
 Trandorapril

◦ : The mechanism of action of the ACE inhibitors
◦ These agents prevent the conversion of 

angiotensin I to angiotensin II by inhibiting the 
enzyme in the lungs- the angiotensin converting 
enzyme.

◦ The action leads to decreased AII and decreased 
aldosterone level leading to a decrease in blood 
pressure.

◦ The effect of lowering the blood pressure is 
attributed to the decrease in cardiac workload 
and decrease peripheral resistance and blood 
volume

◦ Hypertension, either alone or in combination with 
other agents.

◦ Congestive heart failure, left ventricular dysfunction
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◦ Presence of allergy is a clear contraindication.

◦ The ACE inhibitors are NOT given to patients with 
renal dysfunction because these drugs may cause 
further decrease in renal blood flow.

◦ If given to pregnant women, the drugs cross the 
placenta and produce renal abnormalities in the 
fetus

 CVS- reflex tachycardia , chest pain, angina, 
cardiac arrhythmias

 CNS- dizziness, drowsiness, and lightheadedness
 GIT- GI irritation, nausea, vomiting, peptic ulcer, 

constipation and liver damage

 Renal- renal insufficiency, proteinuria
 Others- rash, photosensitivity, dermatitis and 

alopecia, sodium excretion and potassium 
retention, fatal pancytopenia.

 COUGH - this cough is really unrelenting and 
bothersome.

 The “sartans”
◦ The Angiotensin II Receptor Blockers
◦ These are SELECTIVE agents that specifically bind to 

the angiotensin II receptors in the blood vessels and 
adrenal cortex to prevent the release of aldosterone
and to prevent vasoconstriction.

◦ Losartan
◦ Candesartan
◦ Irbesartan
◦ Losartan
◦ Telmisartan
◦ Valsartan

 The mechanism of action of the A-R-B

 These agents work by attaching to the 
Angiotensin II receptors in the vascular 
smooth muscles and in the adrenal gland.

 The action results in VASODILATION because 
AII action (constriction) is inhibited and 
BLOCKAGE of aldosterone release
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 Hypertension, either alone or in combination.

 These agents are also used if the patient 
cannot tolerate the unrelenting cough 
associated with ACE inhibitors.

 These agents are contraindicated in the 
presence of allergy.

 It is NOT GIVEN to pregnant mothers because 
of the associated FETAL DEATH and severe 
fetal abnormalities. Lactating women should 
also avoid these drugs because they can 
affect the neonate.

 CNS- headache, dizziness, weakness, 
syncope and orthostatic Hypotension

 GIT- Diarrhea, abdominal pain, nausea, dry 
mouth and tooth pain

 Respiratory- mild cough

 Skin- rash, dry skin and alopecia

◦ These agents prevent the movement of calcium into 
the cardiac and smooth muscle cells when the cells 
are stimulated.

◦ This blocking of calcium will interfere with the 
muscle cell's ability to contract, leading to a loss of 
smooth muscle tone, vasodilation, and a decrease 
in peripheral resistance .

◦ These effects will decrease blood pressure, cardiac 
workload, and myocardial oxygen consumption .
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◦ The calcium channel blockers that are used in the 
treatment of hypertension include the following:

◦ The “-dipine” and others

◦ Diltiazem (Cardizem, Tiamate)

◦ Verapamil

◦ Amlodipine (Norvasc)

◦ Felodipine (Plendil)

◦ Isredipine (DynaCirc)

◦ Nicardipine(Cardene)

◦ Nifedipine (CALCIBLOC, Procardia XL)-prototype!

◦ Nisoldipine (Sular)

 Calcium channel blockers inhibit the 
movement of calcium ions across the 
membranes of myocardial and arterial muscle 
cells, altering the action potential and 
blocking muscle cell contraction.

 This effect will depress myocardial 
contractility, slow cardiac impulse formation 
in the conductive tissues, and relax and dilate 
arteries, causing a fall in blood pressure and 
a decrease in venous return.

◦ Calcium channel blockers are very effective in the 
treatment of angina because they decrease the 
cardiac workload.

 The main use of calcium channel blockers is 
the treatment of angina

 Also in hypertension

 Also in vascular spasm= Raynauds

 These drugs are contraindicated in the 
presence of allergy to any of these drugs

 With heart block or sick sinus syndrome 
because these could be exacerbated by the 
conduction-slowing effects of these drugs

 With renal and hepatic dysfunction, which 
could alter the metabolism and excretion of 
these drugs; and with pregnancy and 
lactation because of the potential for adverse 
effects on the fetus and neonate.
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 The adverse effects associated with these 
drugs are related to their effects on cardiac 
output and on smooth muscle.
◦ CNS effects include dizziness , lightheadedness, 

headache, and fatigue.

◦ GI problems can include nausea and hepatic injury 
related to direct toxic effects hepatic cells.

◦ Cardiovascular effects include hypotension, 
bradycardia, peripheral edema, and heart block . 
Skin flushing and rash may also occur

◦ Vasodilators produce relaxation of the vascular 
smooth muscle, decreasing peripheral resistance 
and reducing blood pressure.

◦ They cause the reflex tachycardia that occurs when 
blood pressure drops

 Indications
◦ The vasodilators are used to treat severe 

hypertension

 Diazoxide (Hyperstat)

 Hydralazine (Apresoline)

 Minoxidil (Loniten)

 Sodium Nitroprusside (Nitropress)

 Tolazoline (Priscoline)

 : Mechanism of action of the vasodilators

 The vasodilators act directly on vascular 
smooth muscle to cause muscle relaxation, 
leading to vasodilation and drop in blood 
pressure .

 They are indicated for the treatment of severe 
hypertension that has not responded to other 
therapy.

http://image.slidesharecdn.com/pharmacology-cardiovascular-drugs-1209526490473529-8/95/pharmacology-cardiovascular-drugs-47-728.jpg?cb=1209501471
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 The vasodilators are contraindicated in the 
presence of known allergy to the drug; with 
pregnancy and lactation because of the 
potential for adverse effects on the fetus and 
neonate; and with any condition that could be 
exacerbated by a sudden fall in blood 
pressure, such as cerebral insufficiency.

◦ CNS- dizziness , anxiety, headache
◦ CVS- reflex tachycardia , CHF, chest pain, edema; 

skin rash, lesions (abnormal hair growth with 
minoxidil), hypotension

◦ GI upset, nausea, and vomiting
◦ Cyanide toxicity (dyspnea, headache, vomiting, 

dizziness, ataxia, loss of consciousness, 
imperceptible pulse, absent reflexes, dilated pupils, 
pink color, distant heart sounds, shallow breathing) 
may occur with nitroprusside , which is metabolized 
to cyanide and which also suppresses iodine uptake 
and can cause hypothyroidism

 Vasodilators- Nitrates that act to directly 
relax vascular muscle tone and cause 
decrease in blood pressure with pooling of 
blood in the veins. The preload and afterload
will be decreased

 ACE inhibitors- are agents that block the 
conversion of angiotensin I to angiotensin II. 
The result is blockage of the vasoconstriction 
and decreased blood volume. The afterload
will be decreased.

 Diuretics are employed to decrease the blood 
volume, which decreases the venous return 
and the blood pressure. The results are 
decreased preload and decreased afterload

 Beta stimulators will stimulate the beta 
receptors in the sympathetic nervous system, 
increasing the myocardial contraction- called 
positive inotropic effect.
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 Cardiotonic drugs- these agents affect the 
INTRACELLULAR calcium levels in the heart 
muscles leading to increased contractility . 
The result is increased cardiac output, 
increased renal blood flow, increased 
perfusion and increased urine formation. The 
cardiotonic drugs are: the cardiac glycosides 
and the phosphodiesterase inhibitors.

 The cardiac glycosides are agents extracted 
from the foxglove plant. They are available in 
oral and parenteral preparations. The 
following are the cardiac glycosides:

 Digoxin (Lanoxin)

 Digitoxin (Crystodigin)

 Ouabain
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