
Adrenergic Antagonists
(Adrenergic Blockers)



❑The adrenergic antagonists (also called adrenergic blockers or 
sympatholytics) bind to adrenoceptors but do not trigger the 
usual receptor-mediated intracellular effects. 
❑These drugs act by either reversibly or irreversibly attaching to 

the adrenoceptors, thus preventing activation by endogenous 
catecholamines. 
❑Like the agonists, the adrenergic antagonists are classified 

according to their relative affinities for α or β receptors in the 
sympathetic nervous system. 
❑Numerous adrenergic antagonists have important roles in 

clinical medicine, primarily to treat diseases associated with the 
cardiovascular system.



Α-adrenergic Blocking Agents
❑Drugs that block α adrenoceptors profoundly affect blood pressure.

❑ Because normal sympathetic control of the vasculature occurs in large part through 
agonist actions on α-adrenergic receptors, blockade of these receptors reduces the 
sympathetic tone of the blood vessels, resulting in decreased peripheral vascular 
resistance.

❑ This induces a reflex tachycardia resulting from the lowered blood pressure. The 
magnitude of the response depends on the sympathetic tone of the individual when 
the agent is given.

❑ [Note: β receptors, including β1 adrenoceptors on the heart, are not affected by α 
blockade.]. 

❑The α-adrenergic blocking agents, phenoxybenzamine and phentolamine, have limited 
clinical applications.



A. Phenoxybenzamine:
❑ Is nonselective, linking covalently to both α1 and α2 

receptors.
❑  The block is irreversible and noncompetitive, and the 

only way the body can overcome the block is to 
synthesize new adrenoceptors, which requires a day or 
longer. Therefore, the actions of phenoxybenzamine last 
about 24 hours.

❑  After the drug is injected, a delay of a few hours occurs 
before a blockade develops.



❑Actions of Phenoxybenzamine:
❖  a. Cardiovascular effects: By blocking α1 receptors, phenoxybenzamine 

prevents vasoconstriction of peripheral blood vessels by endogenous 
catecholamines.

 
❖The decreased peripheral resistance(   PVR ) provokes a reflex tachycardia. 

Furthermore, the ability to block presynaptic inhibitory α2 receptors in the 
heart can contribute to an increased cardiac output***.

❖ [Note: Blocking these receptors results in more norepinephrine release, 
which stimulates β1 receptors on the heart, increasing cardiac output.].

❖ Thus, the drug has been unsuccessful in maintaining lowered blood 
pressure in hypertension, and it is no longer used for this purpose.  



❑ Actions of Phenoxybenzamine:
❖ b. Epinephrine reversal: All α-adrenergic blockers reverse the α agonist 

actions of epinephrine. 
❖ For example, the vasoconstrictive action of epinephrine is interrupted, 

but vasodilation of other vascular beds caused by stimulation of β2 
receptors is not blocked.

❖  Therefore, in the presence of phenoxybenzamine, the systemic blood 
pressure decreases in response to epinephrine (Figure 1).

❖  [Note: The actions of norepinephrine are not reversed but are 
diminished because norepinephrine lacks significant β agonist action on 
the vasculature.].

❖  Phenoxybenzamine has no effect on the actions of isoproterenol, which 
is a pure β agonist (Figure 1).





2. Therapeutic uses of Phenoxybenzamine:
❑  Phenoxybenzamine is used in the treatment of sweating and 

hypertension associated with pheochromocytoma, a 
catecholamine-secreting tumor of

❑ cells derived from the adrenal medulla. Phenoxybenzamine is 
sometimes effective in treating Raynaud disease and frostbite.

❑ Figure 1: Summary of effects of adrenergic blockers on the 
changes in blood pressure induced by isoproterenol, 
epinephrine, and norepinephrine.



❑ 3. Adverse effects: 

❖ Phenoxybenzamine can cause postural hypotension, nasal 

stuffiness, nausea, and vomiting. 

❖ It may inhibit ejaculation. It may also induce reflex tachycardia, 

which is mediated by the baroreceptor reflex.

❖ Phenoxybenzamine should be used with caution in patients 

with cerebrovascular or cardiovascular disease.









The α1 receptor antagonists have been used as an alternative to surgery in patients 
with symptomatic BPH.



❑3. Adverse effects:

❑ α1-Blockers such as prazosin and 

doxazosin may cause dizziness, a lack of 

energy, nasal congestion, headache, 

drowsiness, 

❑and orthostatic hypotension (although to 

a lesser degree than that observed with 

phenoxybenzamine and phentolamine)



D. Yohimbine:
❑ Is a selective competitive α2-blocker that works at the 

level of the CNS to increase sympathetic outflow to the 
periphery. 

❑ It is found as a component of the bark of the yohimbe 
tree (Pausinystalia yohimbe) and has been used as a 
sexual stimulant and in the treatment of erectile 
dysfunction.

❑ Its use in the treatment of these disorders is not 
recommended due to lack of demonstrated efficacy.











d. Disturbances in glucose metabolism:
❑  β blockade leads to decreased glycogenolysis 

and decreased glucagon secretion. 
❑ Therefore, if propranolol is given to a diabetic 

patient receiving insulin, careful monitoring of 
blood glucose is essential, because pronounced 
hypoglycemia may occur after insulin injection.

❑  β-blockers also attenuate the normal physiologic 
response to hypoglycemia.













❑ d. Metabolic disturbances:
❑ β Blockade leads to decreased glycogenolysis 

and decreased glucagon secretion.
❑  Fasting hypoglycemia may occur.
❑  In addition, β-blockers can prevent the counter 

regulatory effects of catecholamines during 
hypoglycemia. 

❑ Thus, the perception of symptoms of 
hypoglycemia such as tremor, tachycardia, and 
nervousness are blunted by β-blockers.























Thanks for Listening
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