
1 
 

Adrenergic Agonists and antagonists 

The adrenergic drugs affect receptors that are stimulated by norepinephrine or 

epinephrine. 

1. Some adrenergic drugs act directly on the adrenergic receptor (adrenoceptor) by 

stimulating it and are said to be sympathomimetic. 

2. some drugs block the action of the neurotransmitters at the receptors 

(sympatholytics). 

3. other drugs interrupting the release of norepinephrine from adrenergic neurons.  
 

The adrenergic neurons 

Adrenergic neurons release norepinephrine as the primary neurotransmitter. These 

neurons are found in the CNS, and also in the sympathetic nervous system.  
 

Adrenergic receptors (adrenoceptors): 

In the sympathetic nervous system two families of receptors: 

1. α receptors:  

2. β receptors 

α-receptors: 

The α-adrenoceptors show a weak response to the synthetic agonist isoproterenol, 

but they are responsive to the catecholamines epinephrine and norepinephrine.  

The rank order of potency is epinephrine ≥ norepinephrine >> isoproterenol.  

The α-adrenoceptors are subdivided into α1 and α2 receptors:  

  

1. α1 receptors have a higher affinity for phenylephrine than do the α2 

receptors. Stimulation of α1 receptors produces vasoconstriction (particularly 

in skin and abdominal viscera), and an increase in total peripheral resistance 

and blood pressure (Bp). Tamsulosin is a selective α1A antagonist that is used 

to treat benign prostate hyperplasia. 

2. α2 receptors: are selectively bind to clonidine drug which has less effect on 

α1 receptors. The stimulation of the α2 receptor causes feedback inhibition 

of release of norepinephrine from the stimulated adrenergic neuron and 

reducing norepinephrine output when there is high sympathetic activity 

(causes vasodilation). 

β Receptors: 

exhibit a set of responses different from those of the α receptors.  

The rank order of potency is isoproterenol > epinephrine > norepinephrine.  

The β-adrenoceptors can be subdivided into three major subgroups, β1, β2, and β3. 

- Β1 receptors: stimulation of β1 receptors causes cardiac stimulation 

(increased myocardial contractility, heart rate and blood pressure). 
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- Β2 receptors stimulation of β2 receptors produces vasodilation and skeletal 

smooth muscle relaxation and bronchodilation. 

- β3 receptors are involved in lipolysis and also have effects on the detrusor 

muscle of the bladder. 

 
 

DIRECT-ACTING ADRENERGIC AGONISTS 

They produce effects similar to those that occur following stimulation of SN. 

Examples of direct-acting agonists include epinephrine, norepinephrine, 

isoproterenol, and phenylephrine. 

 

1. Epinephrine: 

Epinephrine interacts with both α and β receptors.  

Actions: 

a. heart: It has positive inotropic effect (increases heart contraction) and positive 

chronotropic effect; β1 action (increases heart rate). Therefore, increases 

cardiac output. 

b. Kidney: Epinephrine activates β1 receptors on the kidney to cause renin 

release. Renin is an enzyme involved in the production of angiotensin II which 

is a potent vasoconstrictor.  

c. liver and skeletal muscle: It dilates vessels going to the liver and skeletal 

muscle (β2 effects). 

d. Lung: Epinephrine causes bronchodilation (stimulates β2 receptors) and also 

inhibits the release of histamines from mast cells. 

e. Skin: it constricts arterioles in the skin, mucous membranes (α effects). 

Therapeutic uses 

 Used in the emergency treatment of acute asthma and anaphylactic shock 

(epinephrine is the drug of choice). 
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2. Norepinephrine 

When the drug is given in therapeutic doses to humans, the α-adrenergic receptor is 

most affected. Norepinephrine causes a rise of both systolic and diastolic blood 

pressures and stimulates cardiac contractility.  

 

Therapeutic uses:  
 Norepinephrine is used to treat shock, because it increases blood pressure. 

 

3. Isoproterenol: synthetic catecholamine that stimulates both β1- and β2 

receptors. Because its nonselectivity it is rarely used therapeutically.  

Therapeutic uses: 

 It is useful in the treatment of atrioventricular (AV) block or cardiac arrest.  

 

4. Dopamine 

Dopamine can activate α- and β-adrenergic receptors. 

- at higher doses, it can cause vasoconstriction by activating α1 receptors. 

- at lower doses, it stimulates β1 cardiac receptors.  

 D1 and D2 dopaminergic receptors occur in the peripheral mesenteric and 

renal vessels, and produces vasodilation. 

 

Therapeutic uses:  
 Drug of choice for cardiogenic and septic shock. In addition, it enhances 

perfusion to the kidney. 

 It is also used to treat hypotension and severe CHF 

 

Adverse effects:  
nausea, hypertension, and arrhythmias. 

 

Fenoldopam: 

is an agonist of peripheral D1 receptors and α2 receptors. It is used as a rapid-acting 

vasodilator to treat severe hypertension in hospitalized patients, acting on coronary 

arteries and kidney arterioles.  

 

Dobutamine 

It is β1 receptor agonist.  

Therapeutic uses:  
in acute CHF as well as for inotropic support after cardiac surgery.  
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INDIRECT-ACTING ADRENERGIC AGONISTS 

Indirect-acting adrenergic agonists cause norepinephrine release or inhibit the 

uptake of nor-epinephrine. 

 

Amphetamine 

It has CNS stimulant effects. 

Uses:  

used for treating hyperactivity in children, narcolepsy, and appetite control.  

 

MIXED-ACTION ADRENERGIC AGONISTS 

Mixed-action drugs induce the release of norepinephrine and they activate 

adrenergic receptors. 

Ephedrine and pseudoephedrine 

are similar to epinephrine, but less potent. Ephedrine raises systolic and diastolic B.p 

by vasoconstriction and cardiac stimulation.  

Ephedrine produces bronchodilation.  

Pseudoephedrine is used orally to treat nasal and sinus congestion.  

 

Phenylephrine 

it is a vasoconstrictor that raises both SBP and DBP. It has no effect on the heart 

itself but, rather, induces reflex bradycardia when given parenterally.  

Uses:  

1. used topically as a nasal decongestant.  

2. ophthalmic solutions for mydriasis.  

3. to terminate episodes of supraventricular tachycardia  

Large doses can cause hypertensive headache and cardiac irregularities. 

 

Clonidine 

is an α2 agonist that is used in essential hypertension to lower B.p, because of its 

action in the CNS. Clonidine acts centrally to produce inhibition of sympathetic 

vasomotor centers, decreasing sympathetic outflow to the periphery.  

 

Albuterol and terbutaline 

they are short-acting β2 agonists that used primarily as bronchodilators (as inhaler) 

while Terbutaline is used offlabel as a uterine relaxant to suppress premature labor.  

 

Salmeterol and formoterol:  

are long acting β2 selective that provide sustained bronchodilation over 12 hours. 

They are drugs of choice for treating nocturnal asthma. 
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adrenergic antagonists 
 

α-ADRENERGIC BLOCKING AGENTS 

These drugs affect blood pressure by blocking α receptors. This induces a reflex 

tachycardia.  

The α-adrenergic blocking agents, phenoxybenzamine and phentolamine, have 

limited clinical applications. 
 

Prazosin, terazosin, doxazosin, and tamsulosin. 

Prazosin, terazosin, doxazosin, and tamsulosin are selective blockers of the α1 

receptor. Tamsulosin and alfuzosin are indicated for the treatment of benign 

prostatic hyperplasia 
 

Yohimbine 

is a selective α2 blocker.  

 It is used as a sexual stimulant. 

 to relieve vasoconstriction associated with Raynaud disease. 

Yohimbine is contraindicated in CNS and cardiovascular. 
 

β ADRENERGIC BLOCKING AGENTS 

- Nonselective β blockers act at both β 1 and β2 receptors. 

- Cardioselective β antagonists block β1 receptors.  

 

General uses of beta blockers:  

Treatment of hypertension, angina pectoris, cardiac arrhythmias, myocardial 

infarction, CHF, hyperthyroidism, glaucoma and in prophylaxis of migraine 

headaches.  
 

1. Non selective nonselective beta blockers 

 a. Propranolol:  
it decreases cardiac output, heart rate and contractility. 

Adverse effects: 

Bronchoconstriction, arrhythmias, impotence, hypoglycemia, lethargy, fatigue, 

weakness, visual disturbances. 
 

b. Timolol: it reduces the production of aqueous humor in the eye. It is used topically 

in the treatment of chronic glaucoma. 
 

2. Selective β1 antagonists 

Examples are acebutolol, atenolol, metoprolol, bisoprolol, betaxolol, nebivolol, 

and esmolol. β1 antagonists lose its selectivity at high doses.  


