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Autonomic Pharmacology 
Cholinergic Agonists
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Anticholinergic Agents

	Drug
	Dose
	Action
	Indication
	Contraindication
	
	

	Atropine
	
	
	
	
	
	

	Scopalomine
	
	
	
	
	
	


Sympathetics and Sympathomimetics
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Autonomic Nervous System controls Involuntary actions of the organs of the body (except skeletal muscle).


- Maintains homeostasis: Body temp., heart rate, blood pressure...

Target organs:  NOT QUIESCENT, but modulated by stim. (often opposing) by the 2 divisions of the ANS:

Sympathetic (Fight or Flight): 


Dominant during stress, prepares muscles, heart, vasculature or action.


Organization of Sympathetic:  

· Exit Thoracic and Lumbar sympathetic spinal nerves
· Short pre-ganglionic fibers to paravertebral ganglia Paravertebral ganglia , short preganglionic fibers, long post-ganglionic fibers.

· -  branching fibers (use NE (Adrenergic) except sweat glands)
· Long post-ganlionic axons


Parasympathetic (Rest and Digest): 

Conserves energy, resting state - blood flow to GI tract, ( hr. and bronchoconstriction.

Organization of the Parasympathetic:

· Exit at Cranial and sacral to ganglions

· Long pre-ganglionic fibers

· Short post-ganglionic axons

· Ganglia located outside target organ, long preganglionic and short postganglionic fibers.

· little branching (except GI), (use ACH - Cholinergic)
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      Parasympathetic


NT = Ach, R = Nicotinic

Both Para and Symp. use Nicotine/Nic. ACH Receptors Preganglionic.  

Postganglionic: (to the target organ)

1. Para. - ONLY Ach binding to Muscarinic rec. (Cholinergic)

2. Sympath. - NE is the NT on all except sweat glands (muscarine), Dopamine (kidney vasculature)

What receptors are here?

Para. - muscarinic

Sympath. - (,(
Also:  Adrenal Medulla  - consider it as a ganglion that secretes epinephrine and NE into bloodstream.
   At the adrenal medulla epi:NE ratio of release is 4:1.

What are the effects of the Sympathetic (Fight or Flight)?

General effects are catabolic, expend energy.


1.  Eye:  Dilation of pupils (radial muscle contracts)


2.  Heart:  ( HR, ( Force of Contraction (mech.?)


3.  Lung:  Relaxation of bronchial muscle (Why?)


4.  G.I. activity (

5.  Contraction of smooth muscle to skin, splanchic, G.I.


6.  Dilation of skeletal muscle vasculature (smooth muscle)


7.  ( Sweating, ( blood flow to periphery (skin), pilomotor contraction


8.  ( Glycogenolysis, Lipolysis, + ( Glucose (bloodstream)

What are the effects of the Parasympathetic (Rest and Digest):
1. Eye:  Contraction of pupils (circular muscle)

2.   Heart: ( HR and Force of Contraction

3. G.I.:  ( peristalsis and secretion

4. Lung:  Contraction of bronchial muscle

5. Smooth muscle:  ( blood flow to skeletal muscle, periphery (vasoconstriction) and ( blood flow to G.I. (no direct stim., ( in symp.)

6. Male erection (vasodilation)  

What about ejaculation (sympathetic or parasympathetic)? sympathetic

Erection is parasympathetic

Most organs are enervated by BOTH sym. and para.  One branch usually dominates in a part. organ.  Sym. and parasympathetic are physiological antagonists (Yin/Yang).

Exceptions:  Sweat glands, piloerector muscles are only sympathetic.

Most blood vessels receive only sympathetic stimulation.

Basics of Neural Transmission:


ACETYLCHOLINE:

1.  Ach:  Synthesis - Choline + Acetyl CoA( Acetylcholine


2.  Loading into vesicles: Also in the cytoplasm


3.  Release:  by calcium influx in response to ( membrane potential.

· A.P. triggers calcium influx and causes vesicle fusion w/ membrane and release of Ach. Blocked by Botulism Toxin.

4. Termination of Action:  

· Acetylcholinesterase (primarily): Breaks down ACh into acetate and choline (both recycled). The half life of ACh is short because the ACHE is rapid and plentiful
· Diffusion is a minor effect.  

What would an inhibitor of Acetylcholinesterase do? Decrease the breakdown of Ach therefore increasing it action.

Catecholamines

NOREPNEPHRINE


1.  NE synthesis:


Tyrosine (1)( DOPA (2) ( dopamine (3) (  NorEpi (4) ( Epi


What is the rate limiting step?

Rate limiting step (1) - Tyrosine hydroxylase. 


NE is the primary transmitter of the Sympathetic 
Nervous System EXCEPT adrenal medulla: 80% epi and 20% NE. 


2.  NE loaded into vesicles -  

· Blocked with Reserpine derived from Rauwolfia (depletes vesicles)

· Increased release by Amphetamines, Ephedra  (( release and some reuptake


blocking) 

3. Termination of Signal – 

· Primary mechanism is Reuptake into the presynaptic terminal. 

· Reuptake blockers: Cocaine and Tricyclic antidepressants (block reuptake of NE, Dopamine, and Serotonin).  Cocaine also  release of Catecholamines.

What will the be the effect of Tricyclic Antidepressants and St. John’s Wort (Hypericum extracts)?
( the effective conc. at the synaptic cleft, which leads to ?

Metabolism of the catecholamines INSIDE the presynaptic terminal: 


2 enzymes that can break down catecholamines - 

1.  MAO:  Monoamine ​Oxidase - What would an inhibitor of this enzyme do?Inhibits the transformation from dopa to dopamine therefore it would decrease the synthesis of NE

2.  COMT - Catecholamine-O-Methyl-Transferase (needs a catechole to act)

NT = NE, R = (,(





NT = ACh, R = M











