Autonomic Neurotransmitter Receptors
There are multiple types of receptors in the autonomic nervous system. That is why the natural transmitters, epinephrine and norepinephrine, have somewhat different effects in the body. Pharmacologists take advantage of receptor differences by producing drugs that are selective for only one type of receptor. This allows them to selectively affect one organ while leaving the others alone. Pharmacologists use drugs that stimulate (agonists) or inhibit (antagonists) receptors to produce their desired effects.

Both Branches of the Autonomic System Have Multiple Receptors
· For the sympathetic (adrenergic) system the major receptor types are alpha and beta, and these are further subdivided; major types are shown in the table below. 

· The parasympathetic system has nicotinic and muscarinic receptors (named after drugs which activate them) 

Summary of the Major Types of Autonomic Receptors & Drugs:
	 Branch
	 Type
	 Location
	 Typical Agonist
Drugs
	 Typical Antagonist Drugs

	 Sympathetic
(adrenergic)
	 Alpha 1
	 Most vascular arterioles
Sphincters of bladder &
GI tract
Iris dilator
	 Norepinephrine
Epinephrine
	 Phenoxybenzamine
Phentolamine
Prazosin

	
	 Alpha 2
	 GI tract, presynaptic sympathetic neurons
	 Clonidine
Epinephrine
	 Yohimbine

	
	 Beta 1
	 Heart muscle
Salivary glands
Fat cells
	 Norepinephrine
Isoproteronol
Dobutamine
Epinephrine
	 "Beta blockers"
Propranolol
Metoprolol

	
	 Beta 2
	 Bronchioles of lung
Arterioles of skeletal muscles, brain and lungs
Bladder wall
GI tract
	 Epinephrine
Isoproteronol
Albuterol
	 

"Beta blockers"
Propranolol
Butoxamine 

	  Parasympathetic
(cholinergic)
	Muscarinic
	 Heart muscle
Sphincters of 
bladder &
GI tract
Bronchioles of 
lung
 Sweat glands
Iris constrictor
	 Acetylcholine
Muscarine
Carbachol
	 Atropine
Scopolamine

	
	  Nicotinic
	 Neuromuscular
junctions
Autonomic
ganglia
	  Acetylcholine
Nicotine
Carbachol
	 Curare


Different Organs Have Different Types of Receptors
· Autonomic receptors are widely distributed, allowing coordinated responses (i.e., "fight or flight") 

· Receptors subtypes are not evenly distributed throughout the body 

· Adrenergic receptors: 

· Usually stimulated by norepinephrine (NE) or epinephrine (E) 

· Alpha 1 type is found in the smooth muscle of most arterioles and in sphincter muscles of the GI tract and bladder 

· Alpha 2 type is found in presynaptic nerves and parts of the GI tract 

· Beta 1 type is the dominant type in the heart and other locations (see chart) 

· Beta 2 type is found in the bronchioles of the lung, the wall muscles of the bladder and other locations (see chart) 

· Cholinergic receptors: 

· Usually stimulated by acetylcholine (ACh) 

· Nicotinic types are found in autonomic ganglia (both sympathetic and parasympathetic); these receptors are stimulated by nicotine 

· A slightly different nicotinic type is found in neuromuscular junctions 

· Muscarinic types are found on all organs with parasympathetic nerves; these receptors are stimulated by the mushroom poison, muscarine 

Different Receptors Account for Different Actions of Transmitters & Drugs
· Example 1: Beta blockers inhibit receptors in both the heart & lung bronchioles 

· Heart has beta 1; beta blockers lower blood pressure by slowing the heart 

· Lung has beta 2; beta blockers constrict the bronchioles, making it harder to breath 

· Propranolol blocks both types of beta receptor and should not be used in a person who is asthmatic 

· Metoprolol can be used to slow the heart without endangering asthmatics because it is specific for beta 1 and does not constrict the bronchioles 

· Example 2: Control of the urinary bladder
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	 Filling the bladder
Sympathetic system active
	 Emptying the bladder (micturition)
Parasympathetic system active


· Three sets of muscles are used to control the bladder: 

· Detrusor muscle: used to empty bladder, has beta 2 and muscarinic receptors 

· Internal sphincter muscle: used to retain fluid in bladder, has alpha 1 and muscarinic receptors 

· External sphincter muscle (not shown): also retains fluid, under voluntary control 

· During filling sympathetic system is active: 

· Internal sphincter contracts and closes 

· Detrusor relaxes 

· During emptying (micturition or "peeing") parasympathetic system is active 

· Internal sphincter relaxes (external sphincter must also relax) 

· Detrusor muscle contracts, forcing urine out 

