Cholinergic Antagonists
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v’ Anticholinergic drugs P4
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» Bind to cholinoceptors, but they

do not trigger the usual receptor-mediated
intracellular effects

» Fallinto :
1. Muscarinic Antagonists

2. Nicotinic Antagonist (cllni lly irrelevant)
3. Neuromuscular - BIockmgAgents (Skeletal muscle

relaxants) C Moo S)
1)
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Sites of actions of cholinergic antagonists.



ANTIMUSCARINIC AGENTS

KPohilic, % -
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v’ Tertiary amine Belladona Alkaloid
Aci““jg Competitive Antagonist t¢ Ach on the muscarinic
i receptor

v lts general acty
v’ Topical eygp lication renders it effective for days
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Competition of atropine and
scopolamine with acetylcholine
for the muscarinic receptor.
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Figure 5.4

Dose-dependent effects of atropine.



Atropine Actions

e Cardiovascular:
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- At low doses': Bradycardia g
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o L At higher doses: Tachycardia 7
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* Atropine is the Antidot for cholinergic agonist /cwinergz
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- treatment of overdoses of cholinesterase inhibitor as %x,b,d‘\a;
insecticides Choling g e agrant) 0L 5

- some types of mushroom poisoning



Adverse effects
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** blurred vision /0/)® -

“*Urinary retention o/,
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Scopolamine (ar muscin. sgert (P 5, ana gonst )
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v’ another tertiary amIkanid

v’ scopolamine has/greater actio@on the CNS —— yb S’ EpS 9y ic

v'Scopolamine is one of the_most effective anti-motion Mt
sickness drugs available —

v’ In contrast to atropine, scopolamine produces
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v'it is much more effective prophylactlcally than for

treating motion sickness once it occurs.

v' administered @




Ipratropium and tiotropium o Us
Clorenc hodhi ol ro)e— A Lolisial [@r/@q s *@\9\(5/
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4 Quaternary derivatives of atropine 4797,{} K o
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D?Aﬁgroved as bronchodilators for maintenance treatment of
COPD

Chronic bronchitis

* Emphysema
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daily.
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Muscarinic blockers

Trihexypheaenidyl ® Treatment of Parkinson

Bernztropine disease

Darifenacin

Fesoterodine

O ywst yrvier ® Treatment of overactive

Solifenacin urinary bladder

Tolterodine

Trospicrm

Cyclopentolate @ In ophthalmology, to

ropicamide produce m riasis

Atropine™ and cycloplegia prior
to refraction

Atropine™ ® To treat spastic disorders
of thhe Gl and lower urinary
tract

@ To treat organophosph ate
poisoning

@ To suppress respiratory
secretions prior to surgery

@ In obstetrics, with morphine
to produce amnesia and
sedation

Scopolamine
® To prevent motion sickness
Ipratropéwurm @ Treatment of COPD

Ganglionic blockers
Nicotine I ® None




GANGLIONIC BLOCKERS ‘M)vag%@
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* Nicotine : oo
- A component of cigarette smoke
L_p )

- It is without therapeutic benefit and is deleterlous to health.

- depolarizes autonomic ganglia, causing stimualtion ( increase release
of NTs) and then paralysis of all ganglia
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*W,,b@as complex stimulatory action
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NEUROMUSCULAR-BLOCKING
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* Block choliergic transmission between motor nerve

endings and cholinergic receptors in the skeletal
muscles on the endplate NMJ

* They include :
*** Nondepolarizing (competitive) blockers
+*»* Depolarizing agents



Nondepolarizing (competitive) blockers

Ach Il es sudtndan
- 7S (muscle celax )
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= Curare {d toxin used to primarily to paralyse animals
- Pancuroniuxa (long acting)

- Atracurium and vecuronium(intermediate acting)
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* binds to nicotinic recptors at NMJ and inhibit Ach
binding.

* Inhibits muscle contraction

* [ts action can be reverse (competively) by increasing
Ach dose or using AchE inhibitors

* \iHigh doses lead to furhter'irreversible blockade
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* Paralysis starts with muscles of@.gnb

* Then subsequently spreads to fingers, neck trunck

I QM@) )° Finally the diaphragm becomes paralyzed
Wiy b are )

* These blockers are used therapeutically as adjuvant
drugs in anesthesia during surgery to relax skeletal
muscle.
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* NM blockers are adminstered |V.

* Poor penetration of cells, BBB

* Poorly metabolized agents

e pancuronium is excreted unchanged in urine.

** S/E : hyperkalemia,|OP,



Drug interactions

* AchE inhibitors
* Aminoglycosides
* CCB



(s eay slol v 3|

Depolarizing agents "fﬁ:'ff;ff,;,g\;a& e s
8 SCley lakion )
XDBOA/OQ}/QS (epobmzohon-)\ Q.J.as Aluskm)o _ﬂp_\w

gcedua
<fe P:I:ff Izak) o4> QL
J«uj
258N oo LD

““" }%409\\,@ g wf

kf’oqf'z*"g"sk»a-‘
2 A(u )\ Sl
(@ce Pl (& XSy O14) e o gt Sds

Succinylcholine is the only depolaws used. Wg;:nﬁ:n/_s
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* The depolarizing agent first causes the opening of the &x;’;gn S
sodium channel associated with the nicotinic @ax 3¢

receptors, which results in depolarization of the 7 j\)’%o
receptor (Phase I). (fasuculatmns)

» Act as Ach; but with longer duration of action due to
more resistance to AchE




* Continued binding of the depolarizing agent renders the receptor
incapable of transmitting further impulses.

* With time, continuous depolarization gives way to gradual
repolarization as the sodium channel closes or is blocked. This causes
a resistance to depolarization (Phase Il) and flaccid paralysis.
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* the respiratory muscles are paralyzed | Shoft-actiof
* Normally, the duration of action of Succinylcholine i
extremely'short, because this drug is rapidly broken
down by plasma‘pseudocholinesterase
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 Succinylcholine is injected intravenously

* sometimes given by continuous infusion to maintain a longer
duration of effect. Drug effects rapidly disappear upon
discontinuation



Adverse effects

oF Lo yn glisy _
~ +* Hyperthermia
M \$5<5
s*Aphea ( in genetically suseptable patients)

*¢* Hyperkalemia



Adrenergic Agonists



Adrenergic Agonists

1 Neurotransmission at adrenergic neurons

- Norepinephrine is the neurotransmitter instead of
acetylcholine

- The process involves :
1.Synthesis

2. Storage

3.Release

4.receptor binding
5. removal of the neurotransmitter from the synaptic
gap



1. Synthesis of norepinephrine
Nolepidhe) ! E05 Ab (345 0o

* Tyrosine entry to the adrenergic neuron via Na+ dependent carrier
e Tyrosine hydoxylation ** RLS

* DOPA decarboxyation
* Dopamine_hydroxylation(inside the vesicles)

op @I
1

Tyrosine + Vg"— Do PA— Do popuine

vesicleS s os%



Nicotinic Nicotinic
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receptor receptor

Effector organs

Figure 6.2
Sites of actions of adrenergic agonists.



2.Storage of norepinephrine in vesicles

 Dopamine is then transported into synaptic vesicles by an amine
transporter system that is also involved in the reuptake of preformed
norepinephrine.

* This carrier system is blocked by reserpine

* Dopamine is hydroxylated to form norepinephrine by the enzyme,
dopamine b-hydroxylase anine. Harspri)

e Stored in the vesicle untill released .
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* In the adrenal medulla, norepinephrine is




3.Release of norepinephrine
9/@]%) C”Z"%/f
* Ca+2 influx to the cytoplasm La ™7 )

e Vesicles fuse with the cell membrane —= \
* Expelling of its content Ole| ToNT &4 (=2
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4. Binding to receptors
Postsymply & OolePefiarl) L5335 \nsy

* Norepinephrine binds to postsynaptic receptors

* Elicit cascade of events including secondary
messengers.

®- cyclic adenosine monophosphate cAMP
@ phosphatidylinositol cycle
* “Norepinephrine also binds to presynaptic

receptoézthat modulate the release of th\e\
neurotransmitter” —
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5. Removal of norepinephrine

Possible removal mechanisms:

» Diffuse out of the synaptic space and enter the

eneral circulation P
5 L?f' f‘a)_}—'ﬂ’ (’q/ C//‘C.q/Qho/l /)O/é/%
> Metabollsm to O- methylated de e

» Be recaptured by an uptake system thae
norepinephrine back into the neuron J
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When NE reenters Adrenergic neurons

* can be oxidized by monoamine oxidasé (MAO) present in neuronal

mitochondria. O Ay p o
Nurep;
me’%‘/mé)

* The inactive products of norepinephrine metabolism are excreted in
urine as vanillylmandelic acid, metanephrine, and normetanephrine.
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Urine

/.

Tyrosine

Na+

DOPA
Inactive <
metabolites <

2+ -
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REMOVAL OF

NOREPINEPHRINE

® Released norepinephrineis
rapidly taken into the neuron.

® Reuptakeis inhibited by
cocaine and imipramine.

urine {——

Inactive
metabolites

SYNTHESIS OF
NOREPINEPHRINE

Inactive
metabolites

UPTAKE INTO
STORAGE VESICLES

@ Dopamine enters a vesicle
and is converted to
norepinephrine.

Hydroxylation of tyrosine is
the rate-limiting step.

@ Norepinephrine is protected

: Tyrosine from degradation in the
vesicle.

® Transportinto the vesicleis

inhibited by reserpine.

RELEASE OF
B NEUROTRANSMITTER
@ Influxof calcdium causes
fusion of the vesicle with

the cellmembrane in a process
known as exocytosis.

® Releaseis blocked by
guanethidine and bretylium.

\M = vesicle

Presynaptic

receptor
A 4

BINDINGTO
v LA EI RECEPTOR
@ Postsynaptic receptor
is activated by the
binding of neuro-
transmitter.

vNoreplnophrlne
MAD +
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3)62 methyltransferase
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Adrenergic receptors (adrenoceptors)

Norepinephrine
Epinephrine Isoproterenol
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Adrenergic receptors (adrenoceptors)

a Receptors

>»al:

-@ostsynaptic effector
organs

- contraction of smooth
muscles

- Activation increases IP3
and DAG and Calcium
release from the ER to
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- located@resynaptically

A
ZBeta cell of the pancreas

and on certain vascular

smooth muscle cells,

control adrenergic - el i e
neuromediator and insulin @®fep,) -
output,

- feedback inhibition on N.J

-fall in the levels of  cAMP Ol s
intracellular cAMP, '"acellciar
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o> Receptors

Activation of the

rec tor decreases
production of cAMP,
leading to an inhibition
of furthher release of
norepinephrine from
the neuron.

g7 Receptors

Activation of thhe receptorincreases
production of DAG and 1P, leading
to an increase in intracellular

calcium ions.




* The al and aZ(eptors are further dividedinto a1A, alB, alC, and
alD and into a2A, a2B, and a2C. This extended classification is
necessary for understanding the selectivity of some drugs.

* For example, tamsulosin is a selecm;‘eéc’xof antagonist that is used to
treat b€nign prostate hyperplasia. The drug is clinically useful
becayse it targets alA receptors|found primarily in the urinary tract
and prostate gland. o Se/e/_y.,es‘ﬂbl@ (e Sl
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B Receptors

* Strong response to isoproterenol rather than to epinephrine

* The B-adrenoceptors can be subdivided into three major subgroups
B1 (heart)

B2 (lung) ~liver
B3 (AD)

Binding of a neurotransmitter at any of

the three B receptors results in increased
concentrations of cCAMP within the cell
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= Vasodilation

Bronchodilation

Increased release
of renin




