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Adrenergic Agonists
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Adrenergic Agonists

E( Neurotransmission at adrenergic neurons

- Norepinephrine is the neurotransmitter instead of
acetylcholine

- The process involves :

1.Synthesis

2. Storage

3.Release

4.receptor binding

5. removal of the neurotransmitter from the synaptic
gap
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1, Synthesis of norepinephrine = " ol 191
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78" Tyrosine entry to the adrenergic neuron via Na+ dependent carrier
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* DOPA decarboxyation

* Dopamine hydroxylation(inside the vesicles)
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Sites of actions of adrenergic agonists.



2.Storage of norepinephrine in vesicles

() D Ry
[Dopam/ne is then transported into synaptic vesicles by an amine
transporter system that is also involved in the reuptake of preformed

norepinephrine.
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* This carrier system is blocked by @eserp/ne* , s s A /)

* Dopamine is hydroxylated to form norepinephrine by the enzyme,
dopamine b-hydroxylase

e Stored in the vesicle untill released
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* ¢ In the Edrenal medulla, norepinephrine is
methylated to yield epinephrine, which is stored in
chromaffin cells along with norepinephrine.
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3.Release of norepinephrine  hivakion
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4. Binding to receptors

* Norepinephrine binds to postsynaptic receptors

* Elicit cascade of events including secondary
messengers.

- cyclic adenosine monophosphate cAMP
- phosphatidylinositol cycle
* “Norepinephrine also binds to presynaptic

receptors that modulate the release of the
neurotransmitter”



205 Removal of norepinephrine

Possible removal mechanismes: |
S///Zaflll( Il » /UA( o

7 » Diffuse out of the synaptic space and enter the *”” cle// "
general circulation Genera|  circulakion) (A1

7. » Metabolism to O-methylated derivatives by
S @ e postsynaptic cell membrane—associated catechol O-
s ocliylalic ”\methyltransferase (COMT) in the synaptic space

vaiy? moropiephing 25 Be recaptured by an uptake system that pumps the

O - wethpaked norepinephrine back into the neuron
norofingfhrime
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When NE reenters Adrenergic neurons

. > Ullake .
mowren e novepinephine L o epinofh e Yiabion  § 22 w2 &
- NV A . O .
* can be oxidized by monoamine oxidase (MAO) present in neuronal
mitochondria.

* The inactive products of norepinephrine metabolism are excreted in
urine as vanillylmandelic acid, metanephrine, and normetanephrine.
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SYNTHESIS OF
NOREPINEPHRINE

@ Hydroxylation of tyrosine is
the rate-limiting step.
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® Released norepinephrineis

® Reuptake is inhibited by

REMOVAL OF
NOREPINEPHRINE

rapidly taken into the neuron.

cocaine and imipramine.
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UPTAKE INTO
STORAGE VESICLES

@ Dopamine enters a vesicle
and is converted to
norepinephrine.

® Norepinephrine is protected
from degradationin the
veside.

® Transportintothe vesicleis
inhibited by reserpine.

RELEASE OF
NEUROTRANSMITTER
@ Influxof calcdium causes
fusion of the vesicle with
the cellmembrane in a process
known as exocytosis.

® Releaseis blocked by
guanethidine and bretylium.
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e Postsynaptic receptor
is activated by the
binding of neuro- (l’,l
transmitter.
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Norepinephrine
Epinephrine Isoproterenol
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[Ad renergic receptors (adrenoceptors) ]

affinity affinity
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a B Adrenoceptors
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Adrenergic receptors (adrenoceptors)
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o> Receptors

Activation of the

rec tor decreases

Symnaptc production of cAMP,
wvesicle leading to an inhibition

of furthher release of

norepinephrine from

the neuron.
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o3 Receptors

Activation of thhe receptorincreases
production of DAG and IP5, leading
tTo an increase in intracellaular

calcium ions.
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* The al and a2 receptors are further dividedinto alA, alB, alC, and
alD and into a2A, a2B, and a2C. This extended classification is
necessary for understanding the selectivity of some drugs.

* For example, [tarﬁsulosm is a[selectlve alA antagonlst that is used to

\"»«w treat benign prostate hyperplasia. The drug is cI|n|caIIy useful
-« " because it targets alA receptors found primarily in the urinary tract
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B Receptors

 Strong response to isoproterenol rather than to epinephrine
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- Vasoconstriction i !:m?mfm ~ Tachycardia
- Icroased paipheal - - Increased lipolyss
[AREA ~ Iibionofcebolne | 1o o myocudl
[ Incraased blood pressure - contractiity
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- Docreased peripheral
resistance

~ Bronchodilation
- Increased muscle
and liver glycogenolysis

~ Increased release
of glucagon

 Rolaxed uterine
smooth muscle




