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Adrenergic System
SYNTHESIS OF
NOREPINEPHRINE UPTAKE INTO
® Hydroxylation of tyrosine is a STORAGE VESICLES

the rate-limiting step.
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REMOVAL OF
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® Released norepinephvine is
rapidly taken into the neuron.
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® Norepinephrineis
methylated by COMT
and oxidized by MAO.
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Dopamine

Dopamine

Dopamine enters a vesicle
and is converted to
norepinephrine.

Norepinephrine is protected
from degradation in the
vesicle.

Transportinto the vesicle is
inhibited by reserpine.

Norepm ephrine

RELEASE OF

NEUROTRANSMITTER
® Influx of calcium causes
fusion of the vesicle with

the cell membrane in a process
known as exocytosis.

Release is blocked
guanethidine and bretylium.

BINDING TO
RECEPTOR

® Postsynaptic receptor
is activated by the

binding of neuro-
transmitter.
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Adrenergic Receptors

The two types of adrenergic receptors are alpha and beta

Each type has two or three subclasses
(al, a2, B1,B2,B3)

Effects of NE binding to:
o areceptors is generally stimulatory

o P receptors is generally inhibitory

[ blockers?)
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A notable exception — NE binding to [ receptors of the heart is stimulatory (Remember
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a--adrenergic receptors

Ull-"l(h'{‘llt"l'g receptors

¥
1P; Diacylglycerol cAMP
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Reduce cAMP-Dependent
Protein Kinase Activity

Activate Protein
Kinase C

Increase Ca?*

Response
Response
B-adrenergic receptors Adrenoceptors
Sub- Location of Type of G- Basic pathway
type receptors protein coupled
Lo receptor
Increase in PLC
al Smooth Gq Increase in IP3
Muscle Increase in
intracellular Ca2+ =>
m. contraction
cAMP Decrease in
il o2 Presynaptic | Gi activation of
I cAMP-Dependent
ncroase CAM P Depende nerves Adenylate cyclase
Decrease in cAMP
Response
Bl Heart
Increase in activation
~ Adrenergic receptors Szt Sl ABRRyMON Y,
p2 moo Gs Increase in cAMP
Receptor Location Effect muscle Increase in
oy Postsynaptic in ke mtracgllular
smooth Muscle of B3 Fat tissue signaling pathways
Blood vessels Vasoconstriction
GIT & Urinary contraction
Sphincters
oy Presynaptic WV NA release, ¥ insulin
By Heart A Rate and Contraction
Kidney A Renin release
B, Smooth Muscle of
Blood vessels Relaxation
Bronchi Relaxation
Intestine Relaxation
Urinary & Uterus Relaxation
Liver, muscles glycogenolysis
B3 Adipose tissue Lipolysis
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adrenergic antagonists (sympatholytic agents)
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Adrenergic Agonists
Direct-acting Mixed-acting Indirect-acting

Selective I Non-selective Releasing Uptake MAO. COMT
— Agents Inhibitor* Inhibitors* Inhibitors*

ay-phenylephrine oy ty-oxymetazoline ephedrine amphetamine cocaine selegiline entacapone

ag-clonidine By Bs-isoproterenol (ay 03 By B and  tyramine

B,-dobutamine oy ty By Poepinephrine releasing agent)

Py-terbutaline y ty 3y-norepinephrine
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~ Inhibition of A Vasodilati
B i tion of b asodilation
Vasoconstriction Horepinephrine Tachycardia
) release Wty '
L Increased peripheral ~ Increased lipolysis Sllg.htlydecregsed
B s 2 : peripheral resistance
— Inhibition of acetylcholine | ; >
g rélease Increased myocardial Bronchodilation
Increased blood pressure contractility
oot Increased muscle
L ey — Inhibition 0 L : :
Mydriasi nhib Increased release and liver glycogenolysis
insulin release fract
ofrenin Increased release
= Increased closure of of glucagon
internal sphincter of
the bladder Relaxed uterine
smooth muscle
4 Dopamine Dropamine
_Phenylephring ; _ Clonidine Albuterol
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Alpha
Alpha-1 Alpha-2 Beta-1 Beta-2 Beta-3
vascular presynaptic heart smooth fat
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Labetalol Labetalol CGERP20712A
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% . Phenoxybenzamine - - Timolol -
E Prazosin : Yohimbine MNadolol
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