ADRENERGICS and ANTIADRENERGICS
Prof. Alhaider (1431)


Introduction 

Acetylcholine is: 

 1) the predominant neurotransmitter in all pre-ganglionic –sympathetic and parasympathetic  nerves.
2) ACH is the  neurotransmitter  for all postganglionic parasympathetic and sweet gland of the sympathetic and skeletal muscles while NE is the neurotransmitter  for the post ganglionic of most sympathetic. (Insert the figure 6-1)
In summary: Cholinergic system maintains  the adrenergic system BUT Not vice versa
[image: 1]


What are the differences between ACH and Norepinephrine receptors?
ACH acts at muscarinic and nicotinic receptors while NE acts on adrenergic receptors.   All these receptors are G-proteins (second  messenger) type  Except the nicotinic which are ion-gated (Ligand gated) type of receptors (for fast and immediate action eg: Release of neurotransmitter or muscle movement). 
Acetylcholine has very short  half live(destroy by acytylcholine esterase. Unlike acetylcholine, the duration of norepinephrone action is relatively longer because is NOT acting on ion gated receptors.

Aadrenaline = Epinephrine (has  methyl  group (please see Figure) 
Noradrenaline = Norepinephorine (without the methyl group)
The biosynthesis of norepinephrine  (see the Figure)   
Hydoxylation of Tyrosine inside the cell to  DOPA  then to  Dopamine to  norepinephrine –NE-
The Dopamine and NE  stored in the synaptic vesicle to protect if from being destructed in the monoaminooxidase enzyme (MAO) in cytoplasm
After the release of NE at  the pre-synapse,  it binds to the receptors in the post-synapse then action occurs.
After that , NE is reuptaken through active transport to be re-stored in the vesicle. Drugs that inhibit the re-uptake will increase NE (e.g: antidepressants). 
 Interestingly, activation of the presynaptic alpha 2 receptors ( autoreceptors)  by NE will produce feedback inhibition of its own release.  to the pre-synaptic cytoplasm.
*Therefore, drugs works as inhibitors of the autoreceptors will increase the concentration of NE. and acts as antidepressant..

Conclusion: Pre-synaptic receptors inhibits the release of NE
[image: ]
Adrenergic receptors (see Table )
[image: scan0004]
α 1 receptor is mainly present  in the blood vessels (veins) . its stimulation causes contraction which leads to high blood pressure and dilatation of the pupil of the eye..
α 2 receptor is the only auotreceptor decreases . its stimulation decrease the release then causes low blood pressure.
B1  receptors present mainly in the heart and juxtagolmerular apparatus in the kidney.   Stimulation of these receptors leads to increase the heart rate and force of contraction of the heart.  Also, at the juxtaglomerular apparatus will increase the rennin release leading to increase blood plessure. At the liver b1 stimulation will increase the production of glucose.
 ‘
β 2 receptor is in the bronchioles and skeletal muscle and uterus smooth muscle  . its stimulation causes bronchial dilation, vasodilatation and uterine relaxation. 
Note: Muscarenic cholinergic receptor ( vagus )stimulation which decrease the heart rate , the opposite of beta1 stimulation. 
What is the definition of catecholamines?  (please see the figure)
[image: adre agon 6]
Catechol amine s are drugs that contain (  in their structure)  adjacent   2 OH group + amine (.eg epinephrine, NE and dopamine).  These type of drugs will be metabolized  of COMT enzyme, therefore, will have short half live and could not be given orally. 
The non- catechol amines (e.g: phenylephrine)  just contain  the amine group without the two hydroxyl groups.   Thus can be given orally and have longer duration of action. 

Adrenergic  Drugs:
Non-selective:
Adrenaline (Epinephrine)
 short half life
 not given orally
 not selective (act on all adrenergic receptors)
What are the differences between  Adrenaline and Noeadrenaline?
NE does not act on B2 adrener gic receptor therefore it is not useful for treatment of asthma
Note: Isoprenaline (catecholamine)  is exogenous adrenergic drug acts on beta 1 ,2 ,3 and does not act on alpha receptors.
Dopamine is endogenous neurotransmitter  (Catecholamine) that acts  directly on B1 and Dopamine receptor.  Also it enhances  the release of d NE.   Therefore, dopamine acts at B1 and dopamine together  with alpha receptors.  
What are the differences between the selective and non selective adrenergic agonists?
Epinephrine, norepinephrine, isoprenaline and dopamine are nonselective agonists, therefore, their clinical uses are limited.
Selective agonists act certain adrenergic  like alpha 1 (pseudoephedrine as decongestant)  or B1 like doputamine (inotropic agent)  or B2 receptors  like salbutamole for asthma. Clonidine and methyldopa are selective alpha 2 that are used for treatment of hypertension.
You may have a question on which drug  selectivity.
Adrenergic antagonists
Divided into three groups
A) Alpha- adrenergic antagonists
1) Nonselective  alphaantagonists (act on bothe alpha1 and 2 e.g: phentolamine)
2) Selective alpha 1 antagonists (prazosine)
B) Beta -adrenoceptor antagonists:
1) Non-selective antagonists (act on B1 and B2 receptors eg; Propranolol)
2) Selective antagonists at only B1 receptors (Atenolol; Bisoprolol)
c)   Both alpha and beta antagonists (Labetalol)

Note: the selectivity is a relative because if you increase  the dose of  the antagonists the drugs may act on other  receptors.(Example:  Atenolol is a selective antagonist at B1 adrenoceptor but if you increase its concentration it will antagonize B2 as well).

Any questions, please donot hesitate to ask (aqahaider@hotmail.com)   
   
. . 
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Structures of several important
adrenergic agonists. Drugs containing
the catechol ring are shown in yellow.
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Figure 6-1. Schematic diagram comparing some anatomic and neurotransmitter features of autonamic and somatic
motor rerves, Only the primary transmitter substances are shown. Parasympathetic ganglia are not shown because
most are in or near the wall of the organ innervated. Nete that some sympathetic postganglionic fibers release acetyl-
choling or dopamine rather than norepinephrine. The adrenal medulla, a modified sympathetic ganglion, receives sym-
pathetic preganglionic fibers and releases epinephrine and norepinephrine into the blood. (ACh, acetylcholine; D.
dopaming; Epi, epinepbrine; NE, norepinephrine; N, nicotinic receptors; M, muscarinic receptors.)
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Table 6-3. Characteristics of some important adrenoceptors in the ANS.

Second
Receptor Location G Protein Messenger Major Functions

o, Effector tissues: smooth G, IP,, DAG T Ca?!, causes contraction,
muscle, glands secretion

Oy Nerve endings, some smooth G, CcAMP I Transmitter release,
muscle causes contraction

B, Cardiac muscle, juxtaglo- G, CAMP. T Heart rate, T force; T renin
merular apparatus release

B, Smooth muscle, cardiac G, CcAMP Relax smooth muscle;
muscle T glycogenolysis; T heart

rate, force
By Adipose cells G, CAMP T Lipolysis
D Smooth muscle G CAMP Relax renal vascular smooth

muscle





