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Dr. Cole

Objectives

1) Distinguish Symp from Parasymp effects of agents

2) Mech and details of cholinergic synapse

3) Range of clinical application of Ach Agonists and Antagonists

4) Classes of Acetylcholinesterase inhibitors and effects

5) Memorize effects and uses of 

(pilocarpine, metoclopramide, atropine, scopolamine, ipratropium, neostigmine, sarin, pralidoxime
Nervous System Organization

Afferent ( Sensory Info

Efferent ( Somatic motor-voluntary (skeletal muscle)


( Autonomic-involuntary (smooth muscle ( Parasympathetic “homeostasis” = rest and digest







     ( Sympathetic = “fight or flight”

Parasympathetic Nervous System

Midbrain,Medulla, Sacral SC (Long Presynaptic Fibers [Ach] ( Nicotinic Ganglion Receptors (ion)(     Postganglionic Fibers [Ach] ( Muscarinic Receptors (G-coupled)

Note: Unlike Sympathetic nervous system the ganglia are near the target effectors

Parasympathetic Nervous System Physiology

Constricts smooth muscle and increases glandular secretion
	
	Pupil
	Lungs
	GI
	Bladder

	Parasymp.
	Constriction
	Constricts Bronchial m
	-increased digestion

(relax sphincter)

(constrict m.)
	-Contract 

(except sphincter)


MUCARINIC ACETYLCHOLINE RECEPTOR

*M1, M3, M5 subtypes interact w.Gq/11 ( Phospholipase C + IP3  + DAG + PKC

       *       M2, M4 interacts w/Gi ( K channels ┤ Adenyl Cyclase

  Note: M2 is cardiac selective
CHOLINERGIC SYNAPSE 

1) Synthesis: AcCoA + Choline ( Ach  ( by choline acetyltransferase, inhibited by NVP)

2) Release: Ca dependent (by B-bungaratoxin and black widow spider venom, inhibited by botulism toxin)

3) Binding to Muscarinic Receptor: (agonists = pilocarpine, antagonist = atropine)

4) Breakdown by Acetylcholinesterase (blocked by neostigmine, soman ****KEY TERMINATION

5) Choline reuptake by transporters [not the turn off mechanism] (blocked by hemicholinium)

Mucarinic AGONISTS: Choline Esters and other cholinomimetics
	DRUG
	EFFECT
	CLINICAL
	DOSAGE

	Bethanechol

(urecholine)
	-GI (↑ Peristalsis + Secretion)

-Empty Bladder (contract m, relax sphincter)

-Musc. cardiac /nicotinic Ach R interaction
	-Neurogenic Bladder


	Oral 10mg tid

Subcataneous

	Bethanechol is a choline carbamae that is resistat to cholinesterase partyl due to NH2 and CH3 group

	Pilocarpine
	-Generalized muscarinic
Eyes (pupil constriction = miosis, accommodation spasm, ↓ intraocular press
	-Glaucoma

 (open angle)
	Opthalmic Solution 

(aqueous)

	Metoclopramide
(raglan)
	-GI (↑ Gastric emptying)
-Anti-emetic (dop rec. antagonist)

-enhances cholinergic effects
	Gastroparesis, 
Anti-emetic
Asthmatic challenge test
	Orally 10 mg tid


Muscarinic ANTAgonists: All w/ Ammonium and ester groups
	Drug
	EFFECT
	CLINICAL
	DOSAGE

	Atropine
	Dry mouth, constipation, urinary retention, dry skin, flush, bronchodilation, mydriasis (dilates pupil) tachycardia, delirium
	Stop Asystole
Diarrhea (in Lomotil)

Antidote to Ach toxins

Dilate pupil to see retina
	Po, ophthalmic, or injection

	-competitive antagonist of Ach at most muscarinic r: MAD AS A HATTER, RED AS A BEAT, DRY AS A BONE


	Scopolamine (l-hyoscine)
	For MOTION SICKNESS
	Oral/Transdermal

	Ipratropium bromide (atrovent)
	Bronchodilator for asthma and COPD
	Metered Dose inhaler

	Benztropine (congentin)
	For parkinsonism side effects of antipsychotics
	Oral

	Oxybutynin (ditropan)
	↑ Bladder capacity + anti-spasmodic(for incontinence)
	Oral

	Diphenydramine (benedryl)
	Antihistamine w/ anticholinergic properties (sedative)
	

	Tricyclin Andtidepressants
	Blocks neuronal reuptake of norepinephrine and serotonin, but may have anticholinergic side effects
	


BLOCKADE OF ACETYLCHOLINESTERASE

-acetylcholinesterase is a serine protease in the synaptic cleft breaks down acetylcholine ( choline + acetate: 

-The HIstidine side chain activates serine and water to attack the carboxyl group, hydrolytic breakdown


-Block it and ↑ Acetylcholine
-Can also from high MW aggregates that anchor it and provide stability outside the cell

Acetycholinesterase inhibitors
THERAPEUTIC INHIBITORS: Physostigmine for glaucoma

ANTIDOTES FOR POISONS: Pyridostigmine



         TOXINS: Sarin   



-poising can occur through the skin or respiratory tree




Symptoms:  Bronchial spasm, salivation, lacrimation, defecation, urination, bradycardia, 



       hypotension, muscle weakness, death in minutes to hours




Treatment: ATROPINE (50mg/day) + PRALIDOXIME

Acetylcholinesterase rescue by nucleophilic attack of Enz:Inh complex [if before enzyme aged)
Reversible competitive: hyperzine A for Alzheimer’s
Reverersible covalent mod: Neostigmine, pyridostigmine, physostigmine

Irreversible: Sarin

Pretreatment of Neostigmine can prevent effect of sarin by temporarily blocking enzyme, then hydrolyzed off
Mechanisms??
