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ADRENERGIC (sympathomimetic) DRUGS : Drugs acting on adrenergic receptors called  adrenergic drugs
e.g : Adrenaline, Noradrenaline, Isoprenaline
Classification of Adrenoceptor Agonists
· According to their chemical structure
· By mechanism of action 

According to their chemical structure

 (
Noncatecholamines
Sympathomimetics
 which do not contain 
catechol
 nucleus in their chemical structure
e.g
:
 
Amphetamine
) (
Catecholamines
Drugs contain 
catechol
 nucleus
e.g
: 
Adrenaline
 (Ad), 
noradrenaline
 (NE), 
dopamine
 (DA)
)                                                                                                                  

 (
Indirect acting agonists
Agents act indirectly 
Their actions dependent on release of endogenous catecholamine
) (
By mechanism of Action
)                                                           






 (
Direct acting agonists
Act directly on 
α
 or 
β
 receptors producing effects similar to those that occur following stimulation of sympathetic nerves 
E.g
: 
Ad
,NE
)




Therapeutic uses of Adrenergic Agonists
Drug  and their Therapeutic Uses
Epinephrine                 Acute asthma, open angle glaucoma, anaphylactic shock, with local anesthetics (duration of action)
Norepinephrine              Treatment of shock
Dopamine            Shock, congestive heart failure, hypotension
Effects of Adrenergic drugs on various organ systems
	Organ system 
	Effect 

	Blood vessels 
	Vasoconstriction (1 receptors)
Vasorelaxation  (2 receptors) 

	Heart 
	  Pacemaker activity
+ve chronotropic effect 
+ve inotropic effect 
  coronary blood flow 

	Eye 
	Mdrysis  (by radial papillary dilator muscles activation) out flow of aqueous humor  intraocular pressure 

	Respiratory Tract 
	a) Bronchodilation (2 agonists  )
b) Decongestant action (1 agonists) 

	GIT 
	  Motility (sm muscle relaxation by  and  agonists) 

	Urinary bladder & 
Detruser muscles 
	Urinary continence ( receptors of bladder base & sphincters)
Relaxation (2 receptors of bladder wall) 

	Uterus 
	Relaxation of smooth muscles (2 receptors) 

	Sweat glands 
	  sweat production on palms of hands 

	Liver 
	  glucose metabolism (glycogenolysis; 2 receptors)

	Adipose tissues 
	 lipolysis (3 receptors) 

	Pancrease 
	 insulin stimulation (2 receptors)
Insulin inhibition ( receptors) 

	Kidneys 
	 renin release (1 receptors)
 renin release (2 receptors) 

	CNS
i)Noncatecholamines
ii) Catechoalmines 
	Tachycardia, tremors, nervousness
Elevation of mood, insomnia, euphoria & anorexia 



Toxicity of Sympathomimetic Drugs
CVS
Cardiac ischemia & failure, tachycardia & serious ventricular arrhythmias.
CNS
Restlessness, tremor, insomnia, anxiety, convulsions, cerebral hemorrhage, arrhythmias or MI.
ANTI ADRENERGIC (SYMPATHOLYTIC) DRUGS
Drugs block the actions of circulating catecholamine (EP & NE) on adrenergic receptors
Also inhibit effects of adrenergic nerve stimulation
Classification of Sympatholytic Drugs
· Alpha () Adrenoceptor Antagonists
· Beta () Adrenoceptor Antagonists
· Alpha ()+Beta () Adrenoceptor Antagonists
Alpha Adrenoceptor Antagonists
 Block alpha () adrenoceptors 
- Classification of  antagonists
1)Non-specific 1+2 antagonists  e.g : Phentolamine
2) Specific 1 antagonists e.g:   Prazosin
3) Specific 2 antagonist
- Pharmacological Effects of  blockers
 PVR   BP, epinephrine reversal   Postural hypotension , Reflex tachycardia , 
Nasal congestion, Miosis + intraocular pressure 
Blocking of 1 receptors of trigone + sphinctor  muscles  relaxation   urinary outflow 
PVR: Peripheral Vascular Resistance 
- Therapeutic uses of  Blockers
1) Pheochromocytoma 
2) Hypertensive emergencies
3) Chronic hypertension
4) Peripheral vascular disease
5) Local vasoconstrictor excess
6) Urinary obstruction
7) Erectile dysfunction
- Adverse Effects of  blockers
Postural hypotension, tachycardia, arrhythmia, myocardial ischemia, nasal stiffness, inhibition of ejaculation, fatigue,  gastric acid production,  sedation and nausea


BETA ADRENOCEPTOR ANTAGONISTS 
Drugs that block -adrenergic receptors
- Classification 
1. 1 +  2 Antagonist
	Propranolol
2. Mainly 1 Antagonist
	Acebutalol
3. Mainly 2 antagonists
- Effects of -blockers on various organ systems
	Organ System 
	Effect 

	Heart 
	chronotropic (HR) + inotropic (contr.)CO BP

	Blood vessels

	· Acute effect constriction of arterioles
· Chronic effect dilatation of arterioles PVR  BP 

	Kidney 
	Inhibition of release of renin Angio.II BP

	Respiratory Tract 
	Blockade of 2-receptors  airway resistance especially in asthmatic patients

	 Eye 
	secretion of aqueous humor by ciliary body intraocular press. in glaucoma 

	Metabolic & Endocrine
Cont. 
	 inhibition of lipolysis, partial inhibition of glycogenolysis 



- Clinical Uses of β-blocking Drugs
1) Hypertension
2) Ischemic Heart Disease (IHD)
a) Angina 
b) Myocardial infarction (MI)
3) Cardiac Arrhythmias
4) Heart Failure
5) Other cardiovascular disorders 
6) Glaucoma 
7) Hyperthyroidism
8) Neurologic Diseases
9) Bleeding from esophageal varices 
- Adverse effects of β-blockers
1. Precipitation of Asthma
2. Cardiac failure
3. Prolongation of hypoglycemia in Type 1 diabetics
4. Abrupt withdrawal (angina)  severe attack of angina or MI
5) CNS
Prop., & other lipid soluble agents pass BBB sedation, depression & sleep disturbances
Contra-indications & Cautions
Asthma, COPD, Cardiac failure, Heart block, insulin-dependent diabetes, Peripheral vascular disease (severe)
COPD: chronic obstructive pulmonary disease
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