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α- Adrenergic Receptors : Molecular Actions 

α1 receptor increase IP3, DAG, and intracellular Ca+2

lead to contraction of smooth muscle  in;

1. blood vessels, 

2. prostate , 

3. eye in glaucoma

α2  receptor inhibit adenylyl cyclase

For persynaptic α2  receptors, lead to decreased calcium influx and   

decreased release of nor epinephrine .  



β- Adrenergic Receptors : Molecular Actions 

β receptor activate adenylyl cyclase and intracellular  cAMP

β1 receptor generally increase cardiac out put, 

β2 receptor generally dilate bronchial , uterine  and vascular smooth 

muscle  (skeletal blood vessels )  



Dopamine

•Low D

•Medium B

•High  A



Each receptor had

•Physiological function ( that may be deranged by 

disease )

•Agonist drug ( and mediator ) 

•Antagonist drug 

•Each of the last two had clinical application



α 1 Adrenergic receptors

•Activation causes :
•Vasoconstriction

•Mydriasis 

•Contraction of bladder trigone and sphincter ( urinary 

retention )

• Contraction of  capsular smooth muscle prostate 



Adrenoreceptor sensitivity

•β-receptors are usually more sensitive to activators 

than  α-receptors

•With drugs that exert both effects, 
•the β responses predominate at low doses : 

•at higher doses , the α responses predominate

Exception is NE , for which α responses predominate at lower 

doses



Selected therapeutic uses and important remarksAction

(receptors)
Drug 

Nasal congestion, hypotension1Non-catecholamines

Phenylephrine

Hypotension (during surgery, does not produce 

cardiac arrhythmias in sensitised heart, i.e. no 

beta activity)

Paroxysmal supraventricular tachycardia

1Methoxamine





Selected therapeutic uses and important remarksAction

(receptors)

Drug 

α-adrenoceptor antagonists

Hypertension [first dose effect, syncope 

(fainting)]

Benign prostatic hyperplasia1

Prazosin

Terazosin

Doxazosin1

Benign prostatic hyperplasia

(Not for hypertension)1ATamsulosin

Pheochromocytoma, Raynaud’s disease 

(irreversible block)

1, 2

(blocking)

Phenoxybenzamine

Diagnosis of pheochromocytoma

(competitive block); it induces reflex 

tachycardia. (by vasodilatation and 

blocking autoregulatory 2 receptors)

1, 2Phentolamine





Selected therapeutic uses and important 

remarks

Action

(receptors)
Drug 

Hypertension, withdrawal from opiates or 

benzodiazepines

2 (CNS)Clonidine

Pheochromocytoma, Raynaud’s disease 

(irreversible block)

1, 2

(blocking)

Phenoxybenzamine

Diagnosis of pheochromocytoma

(competitive block); it induces reflex 

tachycardia. (by vasodilatation and 

blocking autoregulatory 2 receptors)

1, 2Phentolamine
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Dopamine

•Low D

•Medium B

•High  A





Selected therapeutic uses and 

important remarks

Action

(receptors)

Drug 

1decreased renal function

2Congestive heart failure

3Shock, 

dopaminergic

1

Dopamine
DBA

Congestive heart failure1Dobutamine





Selected therapeutic uses and important 

remarks

Action

(receptors)

Drug 

-adrenoceptor  antagonists2

Hypertension 1Acebutolol

Atenolol

Metoprolol

Esmolol 
(4Minutes)



Selected therapeutic uses and important 

remarks

Action

(receptors)

Drug 

-adrenoceptor  antagonists2

Hypertension, migraine, 

hyperthyroidism, 

pheochromocytoma, 

angina pectoris, myocardial 

infarction

1, 2Propranolol

Glaucoma, hypertension 1, 2Timolol

Hypertension1, 2Pindolol



Selected therapeutic uses and important 

remarks

Action

(receptors)

Drug 

-adrenoceptor  antagonists2

Pheochromocytoma , Cocaine 

Over dose (hypertension)

1, 2, 

1

Labetalol

Angina pectoris, 

cardiomyopathy,

(heart failure,  

hypertension) 
Higher ratio of  to  blockade 

than labetolol

1, 2, 

1

Carvedolol





Asthma (bronchospasm), premature labour (they have 

short onset and duration of action)

2Salbutamol

Terbutaline

Ritodrine

Asthma (they have slow onset and long duration of action)2Salmeterol

Formoterol



Selected therapeutic uses and 

important remarks

Action

(receptors)

Drug 

Shock
1, 2, 

1

Catecholamine*

Noradrenaline



Selected therapeutic uses and 

important remarks

Action

(receptors)

Drug 

Acute asthma, open angle 

glaucoma, anaphylactic shock, 

in local anaesthetics to increase 

duration of action

1, 2, 

1, 2

Adrenaline



Selected therapeutic uses and 

important remarks

Action

(receptors)

Drug 

Asthma, severe bradycardia, heart 

block, sinus bradycardia1, 

2

Isoprenaline



Attention  deficit syndrome (in children) ,  (CNS)Amphetamine



Nasal congestion, asthma1, 2, 1, 2

(CNS)
Ephedrine



Selected therapeutic uses and 

important remarks
Action

(receptors)
Drug 

Drugs affecting neurotransmitter release or re-uptake

Hypertension (no longer used because 

of adverse-effects like depression)

Disrupts storage 

of amines causing 

depletion of 

amines

Reserpine

Hypertension (no longer used 

because of adverse-effects, orthostatic 

hypotension, male sexual dysfunction

Adrenergic neurone 

blocking agent
Guanethidine

CNS stimulant (drug abuse)Neuronal amine 

re-uptake (U1) 

blocker

Cocaine 





Dopamine Receptors : Molecular Actions 

Complex action at multiple receptors depending on the 

dose

Activation of D1 causes vasodilation of renal , mesenteric , 

and coronary vasculature

activate adenylyl cyclase intracellular  cAMP

D1 receptors are also found on the brain / CNS.

D2 receptors are inhibitory have less important role, are responsible 

for presynaptic feedback inhibition





Thank you



Home work 
Summarize adrenergic receptors in the following mind map 

1. Alpha 1

A. Site

B. Physiological function 

C. Agonists

D. Antagonists

A. Selective

B. None selective

E. Clinical uses of drugs for each C&D

2. Alpha2

3. Beta1

4. Beta 2

5. D1

6. D2


