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¢ Parasympthetic Nervous System
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Efferent Fibres

¢ Origin in the sacral and cranial regions of
the cord

¢ Long preganglionic and short post
ganglionic fibres




Parasympathetic versus
Sympathetic Innervation

¢ Most organs have dual innervation
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¢ Salivary Glands, Male sexual function

¢ Single innervation of some organs
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Parasympathetic
Nervous System




Physiology

< Messengers
¢ Receptors

¢ Secondary messengers
¢ Effects




Acetyl Choline

P

2 Produced from

a
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¢ Choline acetyl transferase

¢ Metabolised by

P

2 Choline

2 Acetate




Acetyl Choline
Receptors

¢ Receptors

2 Nicotinic
¢ Muscarinic
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Receptor ITypes
(

¢ G-Protein

-
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¢ Gs (Raises cAMP)
¢ GiI (Lowers cAMP)
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Secondary Messengers

Phospholipase C

Extracellular PIP
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Ca?* Channel
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Reticulum

Thursday, 22 March 2012



Cardiovascular System

< Vasodilation
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¢ Mediated by M3 receptor
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Cardiac effects

¢ Negative chronotrophic effect
¢ Negative inotrophic effect
¢ Negative lucitrophic effect

¢ Negative dromotrophic effect




GIT Effects

¢ Increase in motility:

N
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¢ Sphincter relaxation




GIT Effects

¢ Secretory activity increased
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¢ Liver: Glycogen Synthesis




Urogenital Effects

¢ Motility increased

—
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Occular Effects

¢ Miosis

¢ Lacrimation
2 Reduced IOP




Glandular effects

¢ Adrenal medulla (Increased Adrenaline &
Noradrenaline)

¢ Sweat glands (Increased secretion)

¢ Exocrine glands (increased secretion)




Other Effects

¢ Stimulation of secretion by all glands that
receive parasympathetic innervation
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¢ Respiratory system




Summary

¢ Messengers
¢ Receptors

¢ Secondary messengers
¢ Effects
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Parasympathomimetics




Cholinomimetics
Outline

¢ Muscarinic Agnoists




Choline Esters

¢ Acetylcholine
2 Methacholine
¢ Carbachol

2 Bethanechol




Structure Activity

2 ACh Is the acetyl ester of choline
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Muscarinic Agonists
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Choline Esters

¢ AcH not used much
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Side Effects & Toxicity

< Bronchoconstriction

¢ Hypotension

¢ Gastric acid secretion
¢ Flushing

2 Sweating

2 Abdominal Cramps




Contraindications
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Cholinomimetics
Summary

¢ Muscarinic Agnoists




Anticholinesterases




Outline

¢ Mechanism of action
¢ Classification

? Indications

¢ Contraindications
¢ Side Effects
¢ Toxicity




Mechanism of Action

2 Bind to and inactivate the cholinesterase
enzyme




Mechanism of Action

< Inactivation of acetylcholinesterase:
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¢ Both water-soluble and lipid soluble
Inhibitors bind acetylcholinesterase and
block Iits active site.




Lipid Soluability

¢ Walter-soluble inhibitors are hydrolyzed
within 2-8 hours.

¢ Lipid-soluble inhibitors form stable complex
with enzyme and are released over periods
of days to weeks.




Classification

< Carbamates (reversible & water soluable)

PN
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4P

¢ Centrally Acting Agents

-




Classification

¢ Organophosphates (irreversible & lipid
soluable)
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¢ Insecticides: Malathion, Parathion

2 Nerve Gases: Sarin, Tabun




Indications

¢ Reversal of neuromuscular blockade

¢ Myasthenia Gravis




Muscarinic Effects

- Kkt

2 "Amplity” endogenous acetylcholine.
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Muscarinic Effects

T Gl effects

P
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2 CNS effects
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Nicotinic Effects

¢ Skeletal muscle

4P




Side Effects

< Can be predicted from the physiology of
acetyl choline
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¢ DUMBELS
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Toxicity

< Seen with clinical overdosage, pesticide
poisoning and chemical warfare (Sarin,
Soman)

¢ ANTI-MUSCARINIC - Atropine

-

¢ CHOLINESTERASE REACTIVATOR




Toxicity

: Pralidoxime (2-PAM)
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Outline

¢ Mechanism of action
¢ Classification

? Indications

¢ Contraindications
¢ Side Effects
¢ Toxicity




Anticholinergic agents




Anticholinergics

¢ Chemistry

¢ Mechanism of action

¢ Classification & Pharmacology
¢ Indications

¢ Side effects

¢ Toxicity




Chemistry

< Widely found in nature
< Atropine
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¢ Scopolamine




Atropine

¢ Atropine is the ester of the organic base
{ropine and tropic acid

¢ It is a nonselective competitive antagonist

-

2 Negligible effects at nicotinic receptors




Synthesis of Atropine




Synthesis of Atropine

Trophine

Trophic Acid

Atropine




Structure Activity
Isomerism

¢ Asymmetrical carbon atom in the acid
portion of the ester conveys optical activity.
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Antagonists
Competitive

¢ Competitive
antagonists of
ACh

2 Bind to the
same site on
the M
receptor
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Antagonists
Non - Competitive

[

¢ Non
competitive
antagonist

¢ Bind
differently




Atropine: Indications

< Cardiovascular

¢ Respiratory / Secretory

¢ Acid suppression (Obsolete)
¢ Sedation

2 In reversal of blockade




Atropine: Dosage

2 5-10 mcg/kg (0.3-0.6 mg)
¢ Larger doses usead
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Glycopyrrolate

2 Originally used in the treatment of peptic
ulcer disease

¢ Anaesthetic premedicant

¢ Antisialogogue action




Ipratropium

¢ Anticholinergic that is poorly absorbed
¢ Useful topically

N




Toxicity

¢ Cardiovascular
2 CNS

2 GIT

¢ Urogenital




Anticholinergics

¢ Chemistry

¢ Mechanism of action

¢ Classification & Pharmacology
¢ Indications

¢ Side effects

¢ Toxicity




