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’ Drugs with acetylcholine-like effects (cholmorl:'lllr mOdl i
; consist of 2 major subgroups on the basis of the

; action:
¢ Actdirectly at the acetylcholine receptor
or

¢ Actindirectly through inhibition of cholinesterase.

° Some quaternary cholinesterase inhibitors also have a
modest direct action as well €g, neostigmine, which
activates neuromuscular nicotinic cholinoce

ptors directlyin
addition to blocking cholinesterase.
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A) Lnoune esters H4G—C ~O~CHy~Ch ~ - CHy
CH4
'. l _ Acetylicholine
S ructure and pharmacokinetics: o 5 S
: ¢ »~ CH
. Can be produced by substituting the Hsc_g_o’_m_c,,z_wg o
_ @' acetyl group of acetylcholine witha g8 L CHy
h carbamoy group or by substituting a ®% | Y
a methyl group of the B-carbon. Aiyhe-RITcalinRy Pfe A oLATCe
. These substitution produce
: _compounds that are more resistant i
- to acetylcholinesterase and thus have ™ CH

* longer duration of action (carbam|c y
acid esters > Methacholine>
~ Acetylcholine).
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' (quaternary amines), these
. compounds are poorly absorbed and
poorly distributed into the central
‘nervous system.

All are hydrolyzed in the
gastrointestinal tract (and less active

O
: i CH

A) Choline este ... 1 o 0 o o
eelechwity Gﬁ" .
' Acetylcholine

The Ca methyl group (methachollne | 5 -
-.bethanechol) reduces the potency of N = g
; these drugs at nicotinic receptors. .- ™ CH,
1 o

" Because they are hydrophilic ol e

peiprle ™ (acetyl-B-methyicholine)

Se |l ~ CHy

HaN—C—0—CH,—CH,—N*— CH,

Aty Afaiy - \ CH3

Carbachol
~(carbamoylichaline)

C-—-O CH CH,— N*— CHj

™~ CHj
Bethanechol

(carbamoyl-B-methyicholine)

Source: Kalzuna BG. Masters $8. Trevor A): Basic & Clinical Phi
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The tertiary natural cholinomimét}irc alkaloids
% (pilocarpine, nicotine, lobeline) are well absorbed from
. most sites of administration. Nicotine, a liquid, is o
.~ sufficiently lipid-soluble to be absorbed across the skin.
» Muscarine,a quaternary amine, is less completely -« '+
. absorbed from the gastrointestinal tract than the tertiary
~ - amines but is nevertheless toxic when ingested—eg, in
ce@gjg mushrooms—andjt even enters the brain. "
¥ Lobeline'is a plant derivative similar to nicotine. - |
‘P These amines are excreted chiefly by the kidneys.
- Acidification of the urine accelerates clearance of the

- tertiary amines.
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Organ : ~_Response

5 Eye
@ - * Sphincter muscle of iris  Contraction (miosis) A\aion

__ Orga n SySte m effe Cts Cili.ary muscle | Co.ntractidn.for near vision

3 ' Slnoatnal node Decrease in rate (negatwe chronotropy]

Atna " Decreasein contractile strength
Rl wR, ~ (negative motmgy} Decrease in refrac—
Lk tory penod 5 ;
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Stimulation

Contraction

r}g:'_'_ _:e and sphmcter
Glands

' Sweat, salwam Iacnmai §ecfet_i6n
nasopharyngeal R
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::Smail decrease in contractue strength
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1) Vasodilation.(an acreased blood P ! ot evoked by

¥ 'S n
parasympathomimetic responsé (ie, 1t! though directly
parasympathetic nerve discharge Ever

acting cholinomimetics cause vasodilatlon)-

This vasodilation results from the release of endothelium-
derived relaxingifactor (EDRF; nitric oxide and possibly other
substances) in the vessels, mediated
by uninnervated muscarinic receptors on the endothelial

cells.
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Some notes

) Note also that decreased blood pressure evokes the

'_ f_."-'-"*baroreceptor reflex, resulting in strong compensatory

©  sympathetic discharge to the heart. As a result, injections of
~ small to moderate amounts of direct-acting muscarinic

. cholinomimetics often cause tachycardja, whereas

. parasympathetic (vagal) nerve discharge to the heart
causes bradycardia. o T
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) Another effect seen with cholinomimetic drugs but not with
~ parasympathetic nerve stimulation is thermoregulatory
sweating; this is a sympathetic cholinergic effect.




tissue and organ level effects of nicotinic ganglionic stimulation
‘depend Onﬂsfutonomlc innervation of the organ involved: »

— TheMessels are dominated by sympathetic innervation:

- therefore, nicotinic receptor activation results in vasoconstriction
mediated by sympathetic postganglionic nerve discharge.

The gutis dominated by parasympathetic control; nicotinic drugs
increase motility and secretion because of increased parasympathetic
postgangllomc neuron dlscharge |

———— —

results in fasuculatlons and spasm of the muscles mvolved Prolonged
~ activation results in paralysrs, which is an important hazard of
~ exposure to nicotine-containing and organophosphate insecticides.




