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Cholinergic Antagonists T Sl YL AP NS

Also called :

v’ Cholinergic Blocker

v’ Parasympatholytics

v’ Anticholinergic drugs



Lo i gt ki oa iba effect Lell Lo (2 4531 sl
> Bind to cholinoceptors, but they **** ﬁﬁﬁf;ﬁ%ﬁfﬁmﬂiﬁz
do not trigger the usual receptor-mediated
intracellular effects
» Fall into :
1. Muscarinic Antagonists
2. ‘Nicotinic Antagonist (clinically irrelevant)

3. Neurom uscular Blocking Agents (Skeletal muscle
r e,a xants ) Nlcotlmc receptor in SNS
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Figure 5.2
Sites of actions of cholinergic antagonists.



ANTIMUSCARINIC AGENTS ' 1icainic receprordt e dsizs o1,

~ -
%* Atroplne Plant source

v’ Tertiary amine Belladona Alkaloid
ACh I 5S35 o (gm

Jals e calady (Saa <y . ..
il o Dmgv Competitive Antagonist to Ach on the muscarinic

el S 5.5 receptor
= A AChA) 3S .
v’ Acts both centrally and peripherally cNs and PNs

v’ Its general actions last about 4 hours
Jary Gliie 4ll plasin) |

Mydriasis 39 o - Topical eye application renders it effective for days

Ol (andy o gariinngd

v Mostly effective in bronchial tissues systemically sesai
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Atropine  Acetylcholine
Scopolamine __

Muscarinic
receptor

Figure 5.3

Competition of atropine and
scopolamine with acetylcholine
for the muscarinic receptor.
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Atropine Actions

. . . oo i Al 7 samsall ¢ gaall 0aS 250 0 30l) a5
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ACh s glucoma Jl z3e (IS (i ALY Joa 5y (Sae il

s Sagome = CauUtion in glucoma

glucoma 4»« y=id s antagonist

w2 The most potent antispasmodic s s duwy
- Decrease bladder contraction

S - Inhibit secretion of saliva and sweat
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Hallucinations and

delirium; coma

>10.0mg

,ihpld heart rate;

5.0mg salpltatlon; marked

ness of the mouth;
dii:tlon E Eisll ; some

blurring of near vision

Dose of atropine

2.0mg

¥ Slight cardiac slowing;
0.5mg some dryness of the
mouth; inhibition of
sweating

Figure 5.4
Dose-dependent effects of atropine.
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Atropine Actions

e Cardiovascular :

- At low doses : Bradycardia

- At higher doses: Tachycardia

- Arterial blood pressure is|unaffected
Z D imens 1 Atropine is the Antidot for cholinergic agonist

il 4pbazd antagonist
agonist s 5 Y 4uSe

==, L treatment of overdoses of cholinesterase inhibitor as

insecticides A S a ey ol gl Sy s 225 S
DAL (s uSe aeiY atropine 4k

- some types of mushroom poisoning




Adverse effects

¢ Dry mouth
¢ Blurred vision
**Urinary retention
¢ Constipation
High dose s» «CNSirelated :«restlessnes ,hallucnations,,,
** exacerbate glucoma

%* increase body temperature
el ) ga A 5o 3 i S8 (9 el ) sy



Scopolamine

Plant source

v’ another tertiary amine plant alkaloid

v’ scopolamine has greater action on the CNS than Atropine

atch oSt e _ kel yad) ) sl
Ty v'Scopolamine is one of the most effective anti—motion )= <=4 s

I3 Ll
=~  sickness drugs available et

v In contrast to atropine,|scopolamine produces
sedation.-su e« s e 5 bl s

NOCASO02-580-64

Scopolamme

Transdermal System

1mg/3 days

Formltddl ivery of approximately
er three days

1 mg ovi

Motion Sickness

and Post-operative )
Nausea & Vomiting

Prevention Patches

4 Patches Perrigo®




v'it is much more effective prophylactically than for
treating motion sickness once it occurs.

. 2d i ) e Ul 3 Se | fia S8 Al
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lpratropium and tiotropium| wepim e s cssw .

Al (yial el el g4 ) o yeld

J Quaternary derivatives of atropine

d Inhaled products T
J Approved as bronchodilators for maintenance treatment of

* COPD andasthma
e Chronic bronchitis
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: duration of action s# ipra 45 Tio ) ¢ G_A
Tio = pslldan g3 s
Ipra = a5l &l e @l dha s (Saa
D) Zhally 2 51y (i yall Gliie Az ) (e (uenl 3 e 2S)

» Tiotropium is administered once daily, a major

advantage over ipratropium, which requires dosing up to four times
daily.



Muscarinic blockers

Trihhexyphenidy!
Bernztropine

~————————

Darifernacin
Fesoterodine
O youwst yrriry
Solifenacinmn
Tolterodine
Trospicrm

Cyclopentolate
ropicamide
Atropine™

Atropine™

Scopolamine

Ipratropéwurm

e g\
Vicobivic - Recep

® Treatment of Parkinson
disease

® Treatment of overactive
urinary bladder

@ In ophthalmology, to
produce m riasis
and cycloplegia prior
to refraction

@ To treat spastic disorders
of thhe Gl and lower urinary
tract

@ To treat organophosph ate
poisoning "Ac\«-oxsow'ks‘:" <’

@ To suppress respiratory
secretions prior to surgery

@ In obstetrics, with morphine
to produce amnesia and
sedation

® To prevent motion sickness

® Treatment of COPD

Ganglionic blockers
I ® None




GA N G LI O N I C B LO C K E RS Nicotinic receptor blockers ( NRB's)

. )
N ICOtI I léﬂf therapeutic effects 41l L & (s ¢) 50 Gl S

- A component of cigarette smoke .
J
- It is without therapeutic benefit and is deleterious to health.

— depolarizes autonomic ganglia, causing stimualtion ( increase release
of NTs) and then paralysis of all ganglia —

Neurotransmitter

paralysis e yuai 7)) depolarisation

ACh ) e 5 el affinity 4l nicotine ) 43 (s jle |55 585 Sy
lady 58 =) 4 (Nicotinic.recep “4ewl dligl Shal ) ala Jistusall e
Jittualle dluly s ACh ) e



- Nicotin has complex stimulatory action
- Effects include : | cuasdi g juaiy (ol el

" Increase BP & HR

" Loss of apetite

= Sexual Arousal i

" Mood modulation z'x



NEUROMUSCULAR-BLOCKING
DRUGS

In SNS (skeletal muscles)



* Block choliergic transmission between moto

I nerve

endings and cholinergic receptors in the skeletal

muscles on the endplate NMJ
* They include :

OS5 ey | sall Il ) ¢ 50

*** Nondepolarizing (competitive) blockers .y o aciion potenial

2’* Depolarizing agents

zl0 Ui sl lalias 4l sh depolarization (s s& Ja Ll
JLi paralysis L Juas 13a Action potenial Jiius



Nondepolarizing (competitive) blockers

4l Bad) Lleadly | S iy
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* binds to nicotinic recptors at NMJ and inhibit Ach
binding.

* Inhibits muscle contraction skeletl ype of museles

sxamsblic sle |ts action can be reversé (competively) by increasing
reversable . . op -
Ach dose or using AchE inhibitors

* High doses lead to furhter irreversible blockade
Ui jrreversable Jmay Alladl Cle jally
.58 (il ey Aie ala



* Paralysis starts with muscles of the face and eyes
* Then subsequently spreads to fingers, neck trunck

* Finally the diaphragm becomes paralyzed

3o 1 gal) (e Apdand Aiday A g Jang o2y (ks
Jend Galand) (45855 oie Gl Sibae (A S Glie
* These blockers are used therapeutically as adjuvant?
drugs in anesthesia during surgery to relax skeletal
muscle.
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* NM blockers are adminstered IV.
<l ¢ Poor penetration of cells, BBB
* Poorly metabolized agents
* pancuronium is excreted unchanged in urine. ek cias b di

2 S/E . hyperkalemia,|OP,

Intraocular pressure

( glucoma)&d



Drug interactions

o ACh E in thItO 'S Because it is antidote

Antibioticy _ ]
* Aminoglycosides il e s s ciliclias | sles;

* CCB Calcium channel blocker
age Cas2 ) L 5 ¢ pall Tk g ) 230l
e,mtss\ s g a5 oBmall iy
;B_U\L;J.u: )"""’C‘J‘L""’M
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Depolarizing agents

* Act as Ach, but with longer duration of action due to
(more resistance to Ache>

U“%AC}IMKJM . . . e o .
inylcholine|is the onl larizin nt | :
éﬁjwwﬂhfSucc vicholine|is the only depola g agent is used
Lo s U s iy Lo
AChE 1t ji
* The depolarizing agent first causes the opening of the  GLis sl s

e G JLAl) & g se

sodium channel associated with the nicotinic o Bl i

receptors, which results in depolarization of the s

receptor (Phase I). (fasciculations).
_\_Jl




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

* With time, continuous depolarization gives way to gradual
C repolarization as the sodium channel closes or is blocked. This causes
a resistance to depolarization (Phase Il) and flaccid paralysis.

receptor -l desensitisation Jazs a 523 guall il g8 =38 Jy ghall jpaatl) Alal laS a
Jhws JLind aae e bk cliali g resistance to depolarizaition e juay UL
A



* the respiratory muscles are paralyzed last

* Normally, the duration of action of Succinylcholine is
extremely short, because this drug is rapidly broken
down by plasma pseudocholinesterase.— =

* Because of its rapid onset and short duration of
action, succinylcholine is useful when rapid

endotracheal intubation is required
aiae 5 oabia s 5 sl J2o) b oelaa julatidlee ) (2 (il
555 g 4l snia ) s (583 s sl (i 520 3 dancd 520
(BJ,}A All=d



injected Ui infusion 4xbay € Jaxy 5153l J g2ie Jghal (g2 ol

* Succinylcholine is injected intravenously

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




Adverse effects

¢ Hyperthermia *'= e=lsils i
“*Apnea ( in genetically suseptable patients) cse oL
¢ Hyperkalemia K&, HREJ - bradycardia
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Adrenergic Agonists

J{Neurotransmission at adrenergic neurons

k-\Norepinephrine is the neurotransmitter instead of
acetylcholine

- The process involves :
l.SvnthesiS Neurons

2. Storage

3.Release

4.receptor binding

5. removal of the neurotransmitter from the synaptic
hily f &V

O M \
C,\/\UL;C"\ o AnasQ_




Jraliilly ) i€l Ja e

1. Synthesis of norepinephrine

| Tyrosine entry to the adrenergic neuron via Na+ dependent carrier

e Tyrosine hydoxylation ** RLS

* DOPA decarboxyation

. DopaTine hydroxylation(inside the vesicles)

Precursor of Nor-E



E synthesis in adrenal medulla

Nicotinic
receptor

N\

Adrenal medulla

{

Epinephrine released
'Llnt':) the blood

JL

receptor

Nicotinic
receptor

=

.

Norepinephrine
.
A,

receptor
Effector organs

Figure 6.2
Sites of actions of adrenergic agonists.

Nor-E synthesis 1IN neuron



2.Storage of norepinephrine in vesicles Joaliily Ja Lo s L i s

 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

e Stored in the vesicle untill released



* In the adrenal medulla, norepinephrine is

methylated to yield epinephrine, which is stored in
chromaffin cells along with norepinephrine.



3.Release of norepinephrine

e Ca+2 influx to the cytoplasm
e Vesicles fuse with the cell membrane

* Expelling of its content
A aday o 58 5 O saandl G i) 3 J22 Cat2 )
@die yuasgcell membrand! s~ vesicles
synaptic cleft J Nor-E ) el s exocytosis



4. Binding to receptors

* Norepinephrine binds to postsynaptic receptors

* Elicit cascade of events including secondary
messengers.

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

receptors that modulate the release of the
neurotransmitter”



5. Removal of norepinephrine

Possible removal mechanisms:

» Diffuse out of the synaptic space and enter the
general circulation

» Metabolism to O-methylated derivatives by

postsynaptic cell membrane—associated catechol O-
vt 24~ — methyltransferase|(COMT] in the synaptic space

T S Be recaptured by an uptake system that pumps the
norepinephrine back into the neuron




When NE reenters Adrenergic neurons

 can be oxidized by monoamine oxidase (MAO) present in neuronal
mitochondria. e 28Uy AU ¢ 3all g ag NT 4eadivdy 4dalles 55 Nor-E ) (e s 32
Jsdb metabolism & excreted 4_sa:s MAO JM&

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




SYNTHESIS OF
NOREPINEPHRINE
e Hydroxylation of tyrosine is
the rate-limiting step.

UPTAKE INTO
STORAGE VESICLES

@ Dopamine enters a vesicle
and is converted to
norepinephrine.

Inactive

Urine metabolites

@ Norepinephrine is protected
from degradationin the
vesicle.

Tyrosine Z Tyrosine

Na+

® Transportinto the vesicleis
inhibited by reserpine.

. Urine

. DOPA
Inactive
. x SEED |

358 ]
o) s
-

%. \___Yﬁynllztlc
M 5 vesicle

RELEASE OF
B NEUROTRANSMITTER
e Influxof calcdum causes
fusion of the vesicle with

the cellmembrane in a process
known as exocytosis.

® Releaseis blocked by
guanethidine and bretylium.

REMOVAL OF
NOREPINEPHRINE

® Released norepinephrineis

rapidly taken into the neuron. Presynaptic

- receptor
v LA

® Reuptakeis inhibited by
cocaine and imipramine.

BINDING TO
EI RECEPTOR

@ Postsynaptic receptor

v is activated by the

Norepinephrine binding of nt:{lro-

Urine <: Inactive transmitter.
metabolites .

Catechol-0-
methyltransferase
(COMT)

SYNAPTIC
SPACE

h S




Adrenergic receptors (adrenoceptors)

ﬂ ot Adrenoceptors

Norepinephrine
Epinephrine Isoproterenol

v vV v

S
YW EY R

o Receptor

affinity affinity

B B Adrenoceptors

Epinephrine
Isoproterenol Norepinephrine

v v Vv

I
I I

ngh * Low
affinity affinity

-




Adrenergic receptors (adrenoceptors)

a Receptors

contraction (siz (52 A2

>aol:

- postsynaptic effector
organs

- contraction of smooth
MuscC I @S Vasoconstriction

- Activation increases |P3
diacylglycerol (DAG) and  @N (] DAG and Ca|C|um

inositol trlsphosphate

o i Dae 195 release from the ER to

act as important second

messengers Cyt p I a S m

> a2 e
. /9 Q‘:\@M )
- located presynaptically M-E)

- Beta cell of the pancreas
and on certain vascular
smooth muscle cells,
control adrenergic
neuromediator and insulin
output,

Wl Nor-E JI ) il Jaw

- feedback inhibition on NE  «wsst, e

-fall in the levels of
intracellular cAMP.



o> Receptors
Activation of thwe

res-gigﬁ gﬁeases

Pro mMme,

leading to an inhibition

of Ertﬁer release of
norepinephrine from
the neuron.

g7 Receptors

=» Activation of thhe receptorincreases

production of DAG and 1P, leading
tTo an increase in intracellular

calcium ions.




OS5 (more selective ) S sl Gacad) & a8l L JS S|
J8) Al Gl e W1 0 5S

Subdivided
* The al and a2 receptors are further dividedinto alA, 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 selective alA antagonist that is used to
... treat benign prostate hyperplasia. The drug is clinically useful
~ == because it targets a1A receptors found primarily in the urinary tract
™=~ and prostate gland.
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contraction = ¢ ﬁ
relaxation = (23)

B Receptors

* Strong response to isoproterenol rather than to epinephrine
 The B-adrenoceptors can be subdivided into three major subgroups
- Bl (hea rt)and Kidneys ( releasing a renine ) so BP

Bronchodilatio

- 62 (Iu I‘Ig) and blood vesselss
- B3 (AD) - i

calll ey el ) cAMP

vasodilation) ** <auadd Jdyu

Binding of a neurotransmitter at any of
the three B receptors results in increased

concentrations of cAMP within the cell



| ADRENOCEPTORS '

S aga
# M
» = Inhibition of
- Vasoconstriction norepinephring
. release
L Incgmod peripheral
registance ~ [nhibition of acetylcholine
L release
Increased blood pressure
Lo ~ |nhibition of
Mydriasis insulinrelease
~ Increased closure of
intemal sphincter of
the bladder

b ]
~ Tachycardia

- Incraased lipolysis

= [ncreased myocardial
contractility

~ Increased release
of renin

@ ol sl s callall | giaal y il | puald
e sl Jsh oSl

b
- Vasodilation

- Docreased peripheral
resistance

~ Bronchodilation

- |ncreased muscle
and liver glycogenolysis

- |ncreased reloase
of glucagon

- Relaxed uterine
smooth muscle




