Autonomic Pharmacology – Sympathetic Nervous System (pharm 10)
Dr. Cole
Know
1) Basic Diff btw symp and parasympathetic systems

2) Structure/Mech of Adrenergic Synapse

3) Pharmacology of a and B adrenergic receptors

4) Specific effects of: epinephrine, norepeinphrine, dopamine, phyenylephrine, phenoxybenzamine, dobutamine, prazosin, clonidine, isoproterenol, propranolol, metoprolol, albeutarul

Anatomy
Thoracolumbar spinal cord ( Short pregangs( Paravertebral ganglia w/cholinergic rec( Long post gangs(Norepinephrine!)(Target receptors (adrenergic except sweat glands)
While the 1°postganglionic is Nor, The adrenal medulla releases epinephrine.
Stimulation leads to a systemic reaction, due to long postganglionic fibers and branching
Physiology
Mediates “fight or flight” response:Smooth muscles may relax or constrict.
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Activation occurs via enervation and by adrenalin in blood circulation from adrenal glands
ADRENERGIC SYNAPSE

1. Synthesis: Tyrosine (tyr.hyd=rls)( DOPA (aromatic AAdecarb)( Dopamine (dop hyd) ( Norepinphrine 



    Note: In adrenal  gland Norepinphrine (pheynlethanolamine N-methyl transferase)(Epinephrine


   - a-methyl tyrosine ┤tyr hydroxylase (used to treat pheocromacytoma=benign adrenal tumor)



   -a-methyl dopa ┤aromatic AA decarb (used for hypertension in pregnant women)

2.  Release:  Ca dependent from axon stimulation



  -Tyramine, amphetamine, and ephedrine are “sympathomimetic” by increasing NE secretion



 -α-methylnorepinephrine, bretylium, and guanethidine =“false  NT,”  partial agonists & ↓ potency of NE.

3.   Binding to Adrenergic G-protein receptors (α, β, or DA) have many agonists and antagonists.
3.  Reuptake: Back  into presynaptic terminal.  This is the turnoff mechanism. 



-Blocked by tricyclic antidepressants.

4.  Breakdown:  By Monamine oxidase (deaminates)breaks down NE.  Not essential but useful target in depression

 -Blocked by pargyline.

Adrenergic receptors
α1 receptors have mixed effects

α2 receptors inhibit adenylate cyclase, inhibit Ca2+ channels, and activate K+ channels

β receptors activate adenylate cyclase

Dopamine receptors present in the vascular bed and CNS can bind NE (dopamine can bind a-receptor)
Hormone binding to receptor throught to happen in membrane spanning domaine but not sure
α-receptors 
Short EC domain, 7TM helix, Long IC domain (want –ve group to bind +ve nor) D113 Serine important on receptor
Agonists = epi, NE, dopamine and phenylephrine
Antagonists =phenoxybenzamine (treats pheochromocytoma).
α1 receptors:


--selective agonists include phenylephrine (treats hypotension, vasoconstriction, used as nasal spray)

--selective antagonists include prasozin (treats hypertension and enhances urine flow in benign prostatic hyperpl.)

α2 receptors:

--selective agonists include clonidine (↓ NE release ( ↓blood pressure.  Also used to treat withdrawal symptoms)

--selective antagonists in= Vohimbine (questionable but ↑ sexual response)

β-receptors

Agonists: isoproterenol (no-selective for B1 an B2) and epi (also agonist for a receptor).  
         Agonists stimulate cardiac output, dilate bronchi, ↑metab and contract uterine sm
Antagonists include propranolol (non selective) (used to treat hypertension, angina, anxiety, vasovagal, arrythmia)
β1 receptors:


-agonists = dobutamine (↑cardiac rate and force, dilates coronary arteries, ↓ afterload.  

      Good for for cardiomyopathy in end stage congestive heart failure

--antagonists = metoprolol (↓ cardiac output.  Treats hypertension, angina)
β2 receptors:


-agonists = albuterol (dilates bronchial/uterine smooth muscle.  Few cardiac side 
effects!)

     -  Used for asthma, for stopping premature labor, and to promote glycogenolysis)

Special consideration of adrenergics
1.  Epinephrine is predominantly a β agonist.  Therefore, it increases cardiac output and blood pressure, and increases glucose and oxygen consumption.  Ramps up the whole system.  Used to stop anaphylactic shock and heart stoppage.
2.  NE is predominantly an α agonist.  Therefore, it increases blood pressure with little effect on cardiac output or metabolism.  Used in hypotensive shock.

3.  Dopamine acts on the D1 receptor.  Important in cardiac situations.  Higher doses affect both the α and β receptors, so dopamine is the first pressor used in instances of shock.
Miscellanous

1) Adenosine receptor pharm is emerging component of autonomic nervous system

(ex: theophylline used to treat asthma by antagonizing adenosine at airways)

Caffeine also antagonist of adenosine receptors

2) NO signaling new feature that acoutns for action of nitrates 

(ex: nitroglyerin relaxes BV to treat angina of coronary artery disease)

SEE CASES and CHART at end of lecture
