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* Cholinergic agonist used mainly to treat glucoma, post
operative urinary retention (because after the operation,
the urinary bladder and GIT block and we want to
reactivate them).
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* General action of cholinergic antagonist:
1) Eye > causes mydtiasis

2) GIT >decrease GIT motility
3) Block salivary glands secretion

4) Block GIT secretion

Jary Saa € Salivary J1 o) GIT 1 5 cbusall gl el el ¥l pand Lugh i ¥ e g1
aspiration pneumonia

Jansg lungs JI ole Jaw aa 7 1iag reflex Jasd ¢y dlle slS GIT HCL I 5l dle cilS saliva JI 13l <
Atropine JUu LaSii a)Y slag SN @iy block respiration Jass (Sasy peumonia daul gl
(jasall i ¢159) preanesthetic drug s il
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|. Antimuscarinic Agents

e 1. Atropine:

e used as an antispasmodic to reduce activity of the Gl
tract

e used to reduce hypermotility states of the urinary
bladder.

e Used as antidote for cholinergic agonist

* Antisecretory before surgary.
e Contraindicated on narrow angle glucoma




Hallucinations and

>710.0 mg delirium; coma

R

Rapid heart rate;
palpitation; marked

Dose of atropine

>-.0 mg dryness of the mouth;
dilation of pupil; some
blurring of near vision
2.0 mg

Slight cardiac slowing:;

0.5 mg some dryness of the
mouth; inhibition of
sweating
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* Atropine: is a pre-anesthetic drug used to decrease
salivation and GIT motility.

the post operative drugs must reverse the action of the
pre operative drugs.

91 Glaall say ..muscle relaxent au,ll gaay dulaall Ju 2 J L
Jasis sla Antidote (neostigmine) &) (au,ll ohaas LA
The reverse action of muscle relaxant

dalisll any (ia reverse dlact ay¥ Jo¥b dubaay ol JS (ga
Liasilall
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Atropine is known as Antidote more than as it therapeutic
use.

Atropine is the major antidote for all cholinergic acting on
muscarinic receptors, Ex: bethanochole is reversed by
Atropine.

Atropine is an emergency drug... it is a pre-anesthetic drug
used to decrease salivary and acid secretion, and it can be
reversed after the surgery by other drugs.

it is also antispasmodic (ziiill slas) but it has a high side
effects and it is not selective (not safe), so I can use other
drugs to be more selective to M, receptor in the gastric
other than M, and M; (because atropine is generally
muscarinic receptor).
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* The problem with Atropine as antispasmodic that its dose is
related to response (this is not normally happen, usually we
have maximum dose and it reaches after after certain
concentration) but they found that the action of Atropine is
changed related to the changing of the dose

* At low dose (5mg) —— Atropine will act on the heart
mostly, causes bradycardia (oLl Jae o8 <ky) and inhibit the
GIT, saliva, and sweating.

e By increasing the dose, it will act on heart rate mostly——
it will increase the heart rate and causes tachycardia (sac

* And at higher dose it will enter the brain (can cross the
S BBB because its non polar) and causes Hallucination ({.usla)

/




e This dose related response of Atropine prevents the usage
of Atropine at higher doses, so we use Atropine at lower
doses because we dont want to cause palpitation (4 34}
<8l o&a) or tachycardia, and I dont want to enter the
brain, so its very hard to deal with Atropine as a dose,
because if we increase the dose we increase the action.

linear dose response Lihas ¢, Lo Atropine JI jLaiils iy
curve

* We use Atropine for emergency and toxicity

Atropine ks cholinergic JI slys s Slaves s aaly 151 oo
asantidote




|. Antimuscarinic Agents

e 2. Scopalamine
e used for motion sickness

e 3. Ilpratropium

e as bronchodilators for maintenance treatment of
chronic obstructive pulmonary disease (COPD)

e 4. Benztropine
e treatment of Parkinson disease
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* The remaining drugs are synthetic compounds derevative
from Atropine.
* Scopalmine or we call it hyoscine is one of the major drug

used for spasmodic and its OTC drug, and its therapeutic
window and index is very wide.

e Also, we use it for motion sickness (<,all lg4)

Bobialls 19555 i) wymas a1 lg 8l W 5lo0 agrray uli o8 Sy

e Y Baleddl g8 560 Lo baydn (Klg scopalamine agalaais Jyia

ulas

e Scopalmine is very safe for pregnancy, even in the first few
months.
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e Ipratropium:
e Lung is innervated by muscarinic and adrenergic receptors.

* B, adrenergic receptor in the lung, so when we give 3,
agonist in sympatheftic, it will cause branchodilation.

e Branchodilation of Ipratropium is very important, but not
like B, agonist, they have different efficacy, B, agonist is
more selective and more predominant.

ol BZ le Jiidy (I clgally STl Qlaill GBI M e ST 58 (e &0 BZ Gl 1gal gia
ventoline

* When I use Ipratropium?

In chronic obstructive pulmonary disease (io)¥! ity dls),

In this disease the problem is not in inhalation, its in
inspiration (air enters lung but cant get out), they use
spirometer and then give the diagnosis.

- /
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e In pharmacology, when we say I use the first line, it means
that I used the safest and the most effective drug, and
this is agreed by many guide line.

e The first line drug=the first choice drug

e So, Ipratropium is the first choice drug for chronic
obstructive pulmonary disease, secondary to asthma
( means it is second line for asthma or additive for asthma,
but not only for asthma).

e Benztropine:
e Treatment for Parkinson disease.

e Parkinson means decrease of dopamine and increase in
acetylcholine.

e dopamine is inhibitory neurotransmitter, so it prevents
acetylcholine from releasing for along time.

dopamine I g4 e Jguus olly acetylcholine s Spall ai e Jghadly phousilyy oy 6 al ubal Ul gl
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Dopamine regulates secretion of acetyl choline in mental
nigra of the brain

acetylcholine JI dopamine JI Jhasi lily Wi iag iy i acetylcholine JI i +Sais dopamine J! (JEL
< spasm shuffling movement suie yuayy S (AL Jarsg sl 7,

All the muscles contracted for the maximum without inhibition

e Treatment: by giving him dopamine and decreasing
acetylcholine, and the best is giving him dopamine as
Levodopa, because dopamine cant pass BBB and then I will
give him adjuvant by decreasing cholinergic (acetylcholine),

one of them is benztropine.

» Benzotropine doesnt cause high anticholinergic, it has
effectiveness at neuromuscular and muscarinic (cause block
at both of them, mostly at nicotinic), so its helpful

- /




Il. Neuromuscular-blocking drugs nicotinic r
eceptors antagonist

1.

A. Nondepolarizing blockers
Tubocurarine is the prototype agent in this class

interact with the nicotinic receptors to prevent the
binding of Ach --- inhibit muscular contraction

Therapeutic uses:

as adjuvant drugs in anesthesia during surgery to relax
skeletal muscle and to facilitate intubation

Depolarizing agents
Succinylcholine

rapid onset and short duration of action, useful when
rapid endotracheal intubation is required

™




Tubocurarine

Nicotinic receptor at
neuromuscular junction

B
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PHASEII

Membrane depolarizes, resulting
in an initial discharge that
produces transient fasciculations

followed by flaccid paralysis.

Succinyl-
choline
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Nicotinic receptor at a
Nneuromuscular junction Na




PHASE Il

Membrane repolarizes, but
receptor is desensitized
to the effect of acetylcholine.
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g Adjuvanf: Lé\_u.nLu.-T g ae Lews ;bd
* Additives: 1+1=2

e Tropicamide similar to Afropine
e Cyclopentolate has few uses in clinically

e Neurotransmitter blocker, we call it muscle relaxant
e Tubocurarine:
CGley 94 a2y master drug o waliasy (Sl doanios Gllay fia

Ex: we use it as antipolarizing muscle relaxing, Now the use
of Tubocurarine is few because it cause a Kinetic problems,
its toxic and has problems with metabolism

roNium o it ol Lga¥l an (lllg Gloal auniiil 7, cha lie

1) Pancuronium 2) Mivacuronium 3) Rocuronium

- /
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S ) e (Sal U gaay Tubocuranine J! Juus Igyuiag d390¥1 Jgda
metabolism JI &ua o siling o<l (the same action)sglS agic (S
» Tubocuranine cause severe hepatotoxic (Juls <olaail cligl)

» It causes a muscle relaxant (so it must go to neuromuscular
junction and nicotinic receptors and block them), and this is
the opposite of Myasthenia gravis.

When I block it, thats mean there is no depolarizing or
repolarizing, but they found that we have two groups of
drugs: one can cause depolarizing and one without
depolarizing, but the result is the same.

* The first and the best group is Tubocuranine that doesnt
cause depolarizing.

e It is similar to acetylcholine and cause the blockage of the
receptor, so there is no action, no depolarization... so it will
cause muscle relaxant, by time. It will not receive any
acetylcholine signals, no signals mean it will be relaxed >>>>

- /




™

It will be continuous until I give the antidote, which is a
neostigmine (not physostigmine)

* We give neostigmine after the operation to reverse the
action, because its acetylcholine esterase inhibitor

* Why not a physostigmine? Because the kinetic action of it
is the same and distribution is also the same.

Llkals (abdominal surgery) uw dhishll cllaalls agulaay Lo Lga¥1 Joia
short acting JI Jads ¢l ,intubation JL agles,

e Succinylcholine:
* Has 3 side effects (read it from your book)

e Very rapid onset of action, and very short duration, so I can
use it for rapid situations

- /




sl feeding Jacl gus s ,ICU JI 8 pharynx J! tube Jausl @a )L“m\

local $sd sbl s Ll , bt ollae dla g3
relaxation sla ¥ ,anesthetic s ,sla Ghiall relaxation Jocls
subcutaneous Jic gadge el Koo oJGlL

few drops w sl Ll (Sans ,sla dikidll relaxation Jass oJGlL5

receptors JI Js¥Ls acetylcholine JI 4.t succinylcholine J! J<i
sensitization ¢sd Joas iy Lld acetylcholine s <4,

JI Jae alas oversensitize jias Lasay (Sl depolarization Jaxiss
s Jae JUIL 548 5,030 @) Jufiew iy L Laaayg depolarization
CSly JLaall aal cuanssl dhaall 4 Laliae slag flaccid paralysis Lgew!
oadiy ,aSylg over the threshold o)le LGS 55 han adls (e JLS
action JI el judy o2Y
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Succinylcholine doesnt need antidote, because its degraded by
the same acetylcholine esterase enzyme (pseduesterase
enzyme), so it will not be longer, So we use it for procedures
less than 10 minuftes.

e It has some side effects for multi use

history of the patient JI Cigid 5,0 oo ST dolaninl Juady ¥ (g
5,0 sla a8 deaniol 14l




DOPA is decarb

SYNTHESIS OF
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® Released norepinephrine is

rapidly taken into the neuron,

® Reuptake is inhibited by
cocaine and imipramine.

is
COMT
and oxidized MAO.

o
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\v e Postsynaptic receptor
- ks xﬁvat:fd by the
Inactive bindin newro-
Urine — metabolites transmitter.
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e Sympathetic innervation is more predominant than cholinergic
Innervation

e Some organs are not innervated by cholinergic

e Synthesis of norepinephrine:

e The neurotransmitter of sympathetic is epinephrine and
norepinephrine (the main and the most important one) and
isoproterenol

* We synthesize norepinephrine, and when it reaches the
blood, it can be metabolized to epinephrine, and epinephrine
is mainly secreted by the adrenal medulla

e The precursor of acetylcholine is Choline, then we do
acetylation

e The precursor of norepinephrine is Tyrosine:
\_the first step is hydroxylation of tyrosine, and it is the rate>>y
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Limiting step, means no hydroxylation of tyrosine, no
norepinephrine, then it will be converted to deopa (levodopa),
that will be decarboxylated to synthesize dopamine, so
dopamine is one of the neuroftransmitter, also work on
sympathetic, and dopamine will still present in the blood
vessels, maybe levodopa synthesis dopamine only or maybe
transmitted into norepinephrine, these steps of synthesis
could be inhibited by drugs.

* Note: remember that levodopa we use it to enter the brain.
e Dopa=levodopa
* Levo or dextro = the mean of rotation

» Reserpine: is the drug for hypertension, it prevents the
transportation of dopamine into the vesicles (prevent the
storage of it), so it prevents the sympathetic, so it reduces
the blood pressure.

e Bretylium: it prevents the releasing of norepinephrine.

-
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‘e After releasing of the norepinephrine, what is the fate?

First, it will bind with postsynaptic receptor, and will make
IPP and G protein, and do the action depending on its target

In cardiac——— it will increase heart rate
In smooth muscles — - it will increase the contraction

* We have two enzymes:
1) COMT (catechol-o- methyltransferase)
2) Mao (monoamineoxidase)

e Mao and COMT these abbreviation is international, these

two enzymes can metabolize norepinephrine and fterminate
the action.

* So, we have Mao inhibitor drug (for depression) and COMT
inhibitor drug.

* We must remember that norepinephrine and dopamine are
\__degraded by COMT and Mao %
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* Mao inhibitor drug prevents the degradation of dopamine
and norepinephrine and we know dopamine is secret for
depression, so if I want to prevent depression, I must
increase dopamine.




Nicotinic Nicotinic
receptor receptor

AN

Adrenal medulla

1] A

Epinephrine released Norepinephrine
into the blood
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Adrenergic Adrenergic
receptor receptor

Effector organs




n o Adrenoceptors

Norepinephrine
Epinephrine Isoproterenol

-~ w5~

it 1 N+ Ml 11
o Receptor
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B P Adrenoceptors

Epinephrine
Isoproterenol Norepinephrine

|
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B Receptor
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a-Adrenergic Receptors

a, a,
Location |Postsynaptic -Presynaptic neuron membrane:
membrane of the|sympathatic and parasympathatic
effector organs |-Pancreas f cells
—-At certain vascular smooth
muscle cells
Binding to|]Adrenergic Feedback inhibition:
agonist |effect -—| sympathatic output
-—] cholinergic output (minimal(
Effect Classic —Control adrenergic
adrenergic neuromediator
effect (e.qg. —Control insulin output
Contraction of
the smooth
muscles(




 ADRENOCEPTORS

S — Inhibition of

— Vasoconstriction norepinephrine
— Increased peripheral —

resistance — Inhibition of acetylcholine
" Increased blood pressure SR,
| — Inhibition of
~ Mydriasis insulin release
~ Increased closure of

internal sphincter of

the bladder




o; Receptors

Activation of the
receptor decreases
Synaptic production of cAMP,
vesicle leading to an inhibition
of further release of

norepinephrine from
the neuron.

p-

phosphe —< |, =@

o1 Receptors

Activation of the receptorincreases

production of DAG and IP,, leading
to anincrease in Intracellt:ﬂar
calcium ions.
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We have a site called a presynaptic receptor

There is a rapid way for termination the action (not by Mao
or COMT), this way is by presynaptic receptor o, receptor

The reason of presence of &, receptor in our body is
inhibition.

So when it binds fo this receptor, it will cause it to stop
and it will not release

&, inhibitory for cholinergic

X, receptor present in presynaptic neuron for cholinergic

X, receptor receive both acetylcholine and norepinephrine,
so it cause the inhibition of both

Mao and COMT will degrade norepinephrine and dopamin fo
tyrosine

Nicotinic receptor in adrenal medulla mainly release

epinephrine, but in adrenergic the main neurotransmitter is
norepinephrine. J




/e But it has affinity for both epinephrine and norepinephrine\

e We have 3 neurotransmitters, and all of them work at
and B receptors.

 Epinephrine has a higher affinity to & and P receptors
than norepinephrine

° X; IS mainly in postsynaptic in smooth muscles
° O, is mainly in presynaptic, so it is inhibitory action for
both sympathetic and parasympathetic, it causes the

termination of the action by stopping the release of
neurotransmitter

° O, is very predominant in pancreas for insulin release

e In general the action of «; :

1) oy stimulation cause vasoconstriction of smooth muscles

2) The pressure will increase

3) The peripheral resistance will increase

\_These 3 are important for cardiogenic shock. y




™

e Cardiogenic shock= hypovolemic shock, that means the
patient has hypotension, hypovolemia——=>so I have to
Increase it

* &, in urinary bladder causes closure of internal sphincter, its
important for urination.

e O, inhibition for acetylcholine norepinephrine, and insulin
release

e When the &, will work as insulin inhibitor?

When the glucose decreases, it will cause &, to stop release of
insulin.

e There is nothing in common between &; and &,
* ; is stimulator while &, is inhibitor

e ; at smooth muscle causes vasoconstriction, whereas «,
doesnt involve in vasoconstriction.

- /




B-Adrenergic Receptors

* 3 receptors: 3, B, and [3;
- Different locations, hence, functions

* 3, . more predominant at Heart

 B2: more predominant smooth muscle (blood vessel and
bronchi)

- B; and little B1 are located in adipose tissue!lipolysis
- Drugs differ in affinity to  receptors

1 receptors have approximately equal affinities for
epinephrine and norepinephrine,

* 32 receptors have a higher affinity for epinephrine than for
norepinephrine




- ADRENOCEPTORS

B, }
- Tachycardla |- Vasodilation
s —  Slightly decreased
Increased lipolysis peripheral resistance
— Increased myocardial —  Bronchodilation
ogcdoohnit — Increased muscle
~ Increased release and liver glycogenolysis
of renin — Increased release
of glucagon i
— Relaxed uterine

smooth muscle




TISSUE RECEPTOR ACTION OPPOSING

TYPE ACTIONS
. Heart

® Sinus and AV B T Automaticity Cholinergic receptors

@ Conduction pathway B1 T Conduction velocity, automaticity Cholinergic receptors

® Myofibrils (31 T Contractility, automaticity
Vascular smooth muscle B2 Vasodilation o-Adrenergic receptors
Bronchial smooth muscle [32 Bronchodilation Cholinergic receptors
Kidneys By T Renin release (11-Adrenergic receptors
Liver B2 1‘ Glucose metabolism, lipolysis (11-Adrenergic receptors
Adipose tissue (3 T Lipolysis (t3-Adrenergic receptors




Skeletal muscle

Eye-ciliary muscle

Gl tract

Gall bladder

Urinary bladder detrusor muscle

Uterus

2

B2

b2

b2

2

B2

1 Potassium uptake, glycogenolysis
Dilates arteries to skeletal muscle
Relaxation

{ Motity
Relaxation

Relaxation

Relaxation

Cholinergic receptors

Cholinergic receptors

Cholinergic receptors

Cholinergic receptors

Oxytocin
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B, is on the heart, by sympathetic stimulation it will cause A
increase the contraction (intropic) and increase the heart
rate (chronotropic)

Soaxdl 1ia si Bl JI Jad s elgy wlacs heart rate JI W)l gus au e suie 14l

Bradychardia= we call it cardiac arrest (not cardiogenic shock)
Sock means hypotension and hypovolemia

Blgjo,eéomﬁiwbljwu

* B, is more predominant in the lung, when I give agonist it
causes bronchodilation

e All asthmas drugs are B, agonist

* B3 has a little action, but mainly in lipolysis and some insulin
secretion

- /




‘e B, agonist cause:
1) (+) chronotropic
2) (+) intropic

3) (+) increase lipolysis, sometimes needed but in certain
situations, maybe considered as side effect

4) (+) increase release of renin

aalgg 580w aals A g Llaidn €5 Lo oS0y ,OleS O die gsange fia
whiala cuua 5180 I8,

e All above are used in bradycardia hypotension

* B, actions:
» B, causes vasoconstriction, while B, causes vasodilation

e Glucagon: cause glycogenolysis= degradation of glycogen to
glucose, so increase the glucose

* Glucagon is the opposite of insulin

-
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Adrenergic Agonists (Sympathomimetic)

* They are classified according to their structure:

A. Catecholamines

e such as epinephrine, norepinephrine, isoproterenol, and
dopamine

e show highest potency in activating a or B receptors.

e Rapid inactivation: metabolized by COMT and MAO

e Shorttl/2

e Poor penetration into the CNS: polar

e Only parenterally (not effective orally)
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Adrenergic Agonists Sympathomimetic

* They are classified according to their structure:

B. Noncatecholamines

e include phenylephrine, ephedrine, and amphetamine

e Low potency

e have longer half-lives, because they are not inactivated by COMT.
e Greater access to the CNS.

e Oral and parenterally




™

/- What is the neurotransmitter that act on sympathetic?

There is two types of neurotransmitters act on sympathetic,
and can be divided according to their structure

e Epinephrine, norepinephrine, isoprotenol, and dopamine ———
have the same structure, they have catecholamine

* These 4 neurotransmitters are inside my body, and I can
make drugs from them

* losliue panie oSl

they have higher potency, because they are similar fo my body,

and they have similar activity, but they are inactivated by

COMT and Mao, they are targets for these enzymes, so the
terminate the action very fast, so short half life

e The half life of epinephrine is short, so there is no orally
epinephrine, its only parenteral, because I dont want it to
last too much

- /




/ﬁ—” lgang ,SHAN EGua e Caliny (oL non-catecholamine [slee U N
I . ~‘;|
Because they dont penetrate the CNS

* Non-catecholamine: have structure difference, and they have
a longer onset of action

e Ex: Amphetamine(ceptagon)

e Increase stimulation of epinephrine

ool Jaad W dlaall Jio, block JI (s dabsy iy sdag W o ,l
paralysis Lg,ang

e Pseudoephedrine and phenylephrine are drugs for
decongestant

e Ortivin:

J decongestant asprey ;IS sl (da alil ¥ ope Y (glants £ sics
\rebound Josi (Sas dejyall 3uby JGILs folerance uay ¥ nasal y
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‘rebound Jeais &S

5aL5s anxiety JI das,s aay rebound anxiety

4ili 3,0 reborn decongestant 4laas decongestant JI de Jsb 1308
Al Y e SV dendliul ¢ siand odid (Oal dladl suic Jshag

e Non-catecholamine, the arent metabolized by COMT and Maao,
so have longer duration of action, but they are given orally,
nasal, drop, or parentally

God lgunis chigly they can cross CNS (Sly ags dSiie guic L

can cross the BBB Lisa¥! Jyia JS& ¢ Lol g4 amphetamine J! Xe
So, they cause sedation or folerance or addiction
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