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Adrenergic Agonists





Adrenergic Agonists
 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



1. Synthesis of norepinephrine

• Tyrosine entry to the adrenergic neuron via Na+ dependent carrier
• Tyrosine hydoxylation ** RLS
• DOPA decarboxyation
• Dopamine hydroxylation(inside the vesicles)





2.Storage of norepinephrine in vesicles

• Dopamine is then transported into synaptic vesicles by an amine 
transporter system that is also involved in the reuptake of preformed 
norepinephrine.

• This carrier system is blocked by reserpine
• Dopamine is hydroxylated to form norepinephrine by the enzyme, 

dopamine b-hydroxylase
• Stored in the vesicle untill released



• • In the adrenal medulla, norepinephrine is 
methylated to yield epinephrine, which is stored in 
chromaffin cells along with norepinephrine.



3.Release of norepinephrine

• Ca+2 influx to the cytoplasm
• Vesicles fuse with the cell membrane
• Expelling of its content



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”



5. Removal of norepinephrine
Possible removal mechanisms:
 Diffuse out of the synaptic space and enter the 

general circulation
Metabolism to O-methylated derivatives by 

postsynaptic cell membrane–associated catechol O-
methyltransferase (COMT) in the synaptic space
Be recaptured by an uptake system that pumps the 

norepinephrine back into the neuron



When NE reenters Adrenergic neurons

• 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.





Adrenergic receptors (adrenoceptors)



Adrenergic receptors (adrenoceptors)

α Receptors

 α 1 :
- postsynaptic effector 
organs

- contraction of smooth 
muscles

- Activation increases IP3 
and DAG and  Calcium 
release from the ER to 
cytplasm

 α 2 :
- located presynaptically
- Beta cell of the pancreas 

and on certain vascular 
smooth muscle cells, 
control adrenergic 
neuromediator and insulin 
output,

- feedback inhibition on NE
-fall in the levels of 

intracellular cAMP.





• The α1 and α2 receptors are further dividedinto α1A, α1B, α1C, and 
α1D and into α2A, α2B, and α2C. This extended classification is 
necessary for understanding the selectivity of some drugs.

• For example, tamsulosin is a selective α1A antagonist that is used to 
treat benign prostate hyperplasia. The drug is clinically useful 
because it targets α1A receptors found primarily in the urinary tract 
and prostate gland.



β Receptors

• Strong response to isoproterenol rather than to epinephrine
• The β-adrenoceptors can be subdivided into three major subgroups
- β1 (heart, kidney)
- β2 (lung, blood vessels)
- β3 (AD)

Binding of a neurotransmitter at any of 
the three β receptors results in increased 
concentrations of cAMP within the cell




