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Norepinephrine, epinephrine, are
in the class of catecholamines
and they bind to adrenergic

receptors. 



Norepinephrine (noradrenalinNorepinephrine (noradrenalin))

Released by the sympathetic Released by the sympathetic 
postganglionic nerve endingspostganglionic nerve endings
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Epinephrine (adrenalinEpinephrine (adrenalin))

A methyl derivative of norepinephrine. It  is A methyl derivative of norepinephrine. It  is 
primarily primarily an emergency hormone an emergency hormone 
produced by the adrenal medulla. produced by the adrenal medulla. 
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Sympathetic Sympathetic 
DivisionDivision

Both NE and E affect Both NE and E affect 
sympathetic nerves sympathetic nerves 
--NE is neurotransmitterNE is neurotransmitter
--E is hormoneE is hormone

Increase heart rate and Increase heart rate and 
strength of contractionstrength of contraction
Mobilize glucose from liverMobilize glucose from liver
Inhibit digestive activityInhibit digestive activity



SynthesisSynthesis of E of E andand NENE



Adrenergic Receptors Adrenergic Receptors 
SevenSeven--pass pass 
transmembrane transmembrane 
proteins that are proteins that are 
coupled to G proteinscoupled to G proteins
There are multiple There are multiple 
receptor types which receptor types which 
are differentially are differentially 
expressed in different expressed in different 
tissues and cells. tissues and cells. 



Two Two main main families of adrenergic receptorsfamilies of adrenergic receptors
Alpha (Alpha (αα))
Beta (Beta (ßß))

NE,E

E

α

ß



Adrenergic Adrenergic 
Receptor Receptor 
Subtypes Subtypes 



Main Type of Main Type of Adrenergic ReceptorsAdrenergic Receptors



ReceptorReceptor AgonistsAgonists SecondSecond MessengerMessenger G proteinG protein

alphaalpha11 ((αα11)) E>NEE>NE IPIP33/Ca/Ca2+2+; DAG; DAG GGqq

alphaalpha22 ((αα22)) NE>ENE>E ↓↓ cyclic AMPcyclic AMP GGii

betabeta11 ((ββ11)) E=NEE=NE ↑↑ cyclic AMPcyclic AMP GGss

betabeta22 ((ββ22)) E>>NEE>>NE ↑↑ cyclic AMPcyclic AMP GGss



ProcessProcess
αα11--receptorreceptor

(IP(IP33, DAG), DAG)

αα22--receptorreceptor

((↓↓ cAMPcAMP))

ββ11--
receptorreceptor

((↑↑ cAMPcAMP))

ββ22--receptorreceptor

((↑↑ cAMPcAMP))

CarbohydrateCarbohydrate
metabolismmetabolism

↑↑ liver liver 
glycogenolysisglycogenolysis No effectNo effect No effectNo effect

↑↑ liver/muscle liver/muscle 
glycogenolysisglycogenolysis;;
↑↑ liver liver gluconeogenesisgluconeogenesis;;
↓↓ glycogenesisglycogenesis

FatFat
metabolismmetabolism No effectNo effect ↓↓ lipolysislipolysis ↑↑ lipolysislipolysis No effectNo effect

HormoneHormone
secretionsecretion No effectNo effect ↓↓ insulin insulin 

secretionsecretion No effectNo effect ↑↑ insulin and insulin and glucagonglucagon
secretionsecretion
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