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DR e 2Selective a,-adrenergic agonists

~ Pharmacological actions
» Vasoconstriction
dDecongestant effect
OlIncrease blood pressure —{(baro-reflex) — bradycardia,/}
ODecrease intraocular pressure (IOP) i o togton P
>Mydriasis o dittkor Puiill Vuscle oefber

urtnary relention

/”>> Contract prostate and urinary bladder sphincterc. c.c

Adverse effects of alpha 1 agonists
1. Vasoconstrictionand elevation of blood pressure.
32, Urinary retention . o
Mydriasis (photophobia and qur?}éﬁjvision) sip gornen e e

4. Piloerection (goose pumbs)
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I- Phenylephrine

It is a selective a,-agonist but 1doses may activate 3-receptors.
Qlt is used.orally orV or topically.) It hasdongduration. )

JPhenylephri eptible to metabolism by MAQ. — =, - e
ack Jocalized Jema+|oni?% “JV”L"'J 7&’“ S5

Uses: A1)

1. Treatment o hyg otension (example: during spinal anesthesia).

N
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Used oral or IV. &

To relief nasal deggggestant @E | or topical preparation are
available for treating common cold) =

Rectal suppositories to decrease congestion of hemorrhoids.
Occular uses: coe =

Itis used as eye decongestant. e

To induce Mydriasis in_the eye (for retinal examlnatlon or to
diagnose Horner syndromg).gii“;g .
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> Injected into the eye to s_aglbleedmg during operations in the

eye globe.
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ACETAMINOPHEN
Pain Reliever/
Fever Reducer

PHENYLEPHRINE HCI
Nasal Decongestant

24 CAPLETS

Recently , the FDA issued a proposed
orde@ in November 2024 to
remove oral phenylephrine from the
list of drugs that drug-makers can
include in over-the-counter products
(OTC) monograph for the temporary

relief of nasal congestion.
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.. Tropicamide &
Phenylephrine HCI
Eye Drops

EXTRA STRENGTH

nose
drops

phenylephrine HCI 1.0%
nasal decongestant

NON-DROWSY DROPS

1 FL0Z (30 mL)



»|n the absence of reflex bradycardia (due to a neuronal disease or
a drug), a 10-fold lower dose of phenylephrine is required to
produce a similar increase in blood pressure than normal individuals.

. }B@tgents who have an impairment of autonomic function (such as

Lv Js

aﬁ’”‘ diabetic autonomic neuropathy) may have exaggerated increases
»=in heart rate or blood pressure when taking sympathomimetics.
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A Phenylephrme should be used cautiously in:
"{- Hypertension
=2-Hyperthyroidism
3- Raynaud's syndrome (vasoconstrictor disease)- ¢ / G ip pEes
4- Diabetic patients with autonomic neuropathy.
5- Patients receiving MAQO inhibitors N \2 @
6- People with prostat?)problems : _ 2=
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PHARMACY MEDICINE

KEEP OUT OF REACH OF CHILOREN Oxymetazoline 3
Hydrochloride
Nasal Solution I.P

Il- Topical decongestants (zolines)

ylometazoline & Oxymetazoline
I They can be topically as e a o
decongestants in the nose. v+~ Q%

85T RELIEF

NASAL DROPS

ADULT NASAL SPRAY

(1Both decrease nasal resistance B aeolne
during inspiration and expiration and 1 "/

the volume of nasal airflow. | / Gears blocked

[ xylometazoline had a slightly faster == i

onset than oxymetazoline.
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yore s AL S ORIGINAL
B- Tetrahydrozoline & Naphazoline B A
Used topically in the eye to relieve e
congestion and redness. g
(J Naphazoline may be used for nasal m"lg:

congestion.



(et |||- Vasopressor alpha agonists M\//a(ﬂ".)'(.’

Methoxamine

(D . |
It was used 1. V. in treatment of hypotension
t—(MldOdl‘ ine %ﬁpf’f@ﬁfu\

Pro dy g ct)

» It 1s used orally for treatment of hypatension.
>Itis@ pro-drug) the maximal effects need 1 hout after use.
e Mephentermine
» Acts directly and indirectly (through releasing NE).
» It was used (IV, IM or orally) for treatment of hypotension and

as decongestant. iy _— ]

% Psycho-stimulation and misuse) limited its@ an@labil@ in

most countries (including USA), but still available in India
Metaraminol

It was used IV for treatment of hypotension and priapism.

Acts indirectly & in higher doses acts directly also (mixed).
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My Selective a,-adrenergic agonists

NQW on C;_L—‘('\

C;pi:m 1 Clonidine= Hﬂ(}‘“
It acts by direct stimulation of Presynaptic a,receptors and

suppressing sympathetic outflow from the brain leading to decrease
in the Blood Pressure.

Clonidine may bind to central/imidazoline receptors

It produces marked sedation.. -

» It i1s Used to/csuppress marcotic and¢ alcohol withdrawal
manifestations and help in cessation of smoking.

» It is used to decrease the doses of general anesthesia and analgesia

» It decreases the incidence of meno;ﬁs:am.

Q It is(rarely us Mtreatment of severe hypertension.
However, guantacme|, ouanabenz|are alpha 2 agonists that are

useful in the treatment of hypertension
Side effects: 7o ndipeLs &2
1-Dry mouth (xerostomia) and sedation. =

aﬁ;w and bradycardia. &
3-Sudeen Withdrawal causes hypertensive crisis.- =
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2- a-methyl dopa_ 5w

Mechanism of action: -~ w20

It 1s metabolized in the neurons to a-methyl-dopamine then o -

methyl NE which 1s a potent stimulator to the presynaptic o--

receptors in the CNS, so 1t decreases the sympathetic outflow. !
E2ar)

It 1s preferable 1n treatment o(hypertension during pregnanc)) (pre-

eclampsia) due to its effectiveness and previously known safety to
the mother and the fetus.-=;=:x;

D & £— P . sadabion
3-Dexmedetomidine: Prominen{sedativé effects and used in

| anesthesia’and intensive care units.

4- Tizanidine: Used as a fnuscle relaxan
5- Apraclonidine and brimonidine: Used topically ir&g_lag%rﬁ to
reduce intraocular pressure (Alpha2 agonists increase the outtlow of
aqueous humor from the eye).

Brimonidine is used to decrease facial redness IHW)
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sz oot s ] 11 Selective B,-adrenergic agonists<' D . s
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"% Mechanism of action: e
These drugs have relative specificity for B,-receptors, with little
effect on the heart but this selectivity is lost with large doses.
Advantages: oy can acnbe B1

~+ Less stimulant effect on the heart. i
»~ They have goodioavg_ilability.
* They havew (They are not substrate for COMT)
* They are given in small doses by inhalation in aerosel form, so act
mainly on lungs with little systemic adverse effects.
* They are effective in bronchial asthma, and used orally, inhalation
or IV in emergencies.
+ Salbutamol (albuterol) is used for treatment of bronchial
asthma. .
Ritodrine has selective action on uterus, It 1s used as a tocélyﬁc agent
(relax the uterus in pregnant females). It can be used to delay or

2 Tois JJ\A—O\ ¢! st gl sy ¢

prevent premature delivery. e T




Side effects of beta2 agonists: i i e

~»1-Tremors (skeletal muscle contains beta 2) receptors), it is the most

T

blﬂ children comynow’:_.

common side effect. It is not common with inhalation route.
2-Tolerance (desensitization due to receptor down regulation, 1t
occurs with chronic use).

3-Tachycardia may occur due to stimulation of beta 1 receptors in
high doses.

4- Hyperglycemia: due to increased glucose production from the liver.

5- Hypokalemia. é

The regular use of these drugs for long time may cause bronchial
hyper-reactivity with failure to control bronchial asthma (it can be

é\l—b
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©. 7 Indirect-acting sympathomimetics

non € fakashe larm
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- Long duyation

1. Amphetamine-like or “displacers.” if the drug enters

the sympathetic nerve ending and disgflﬂadge stored
catecholamine transmitter™ ==~ &* "

2. Reuptake inhibitors (Cocaine —like), they inhibit the
reuptake of released transmitter by interfering with
the action of the norepinephrine transporter.

3. MAO inhibitors and COMT inhibitors



”fﬁi’ﬁg%l) Amphetamine 2
* [ It causes psycho-stimulation of CNS.
J amphetamine enters the CNS and displaces NE and dopamine.
O it has marked stimulant effects on mood (Euphona) and alertness

Sou? “; g 5 Pl % ' ‘9"’"

and a depressant effect on-appetit St it 473 Pt o
U It causes Cardiovascular and respiratory stimulation. L./

0 Amphetamine causes marked CNS stimulation, and addiction,

%

Uses of amphetamlnes
1- treatment of Narcolepsy (attacks of sleep occur suddenly).

2- Treatment of Obesity as 1t has anorectic effect ( lappetite
3- Treatment of Attention deficit hyperactivity disorder (ADHD).

D o\ als G B A0S

It occurs 1n children with excessive motor activity and difficulty
y attention.
Now, methamphetamine and dextroamphetamine (derivatives of

amphetamine) can be used.
e~




A i i)
Acute toxicity of amphetamine may cause Deatll{ i? ue to CNS

stimulation and convulsions or hypertension

-Treatment of acute toxicity: -

\Ag

a) Acidification of urine by NH Cl (as amphetamine 1s a weak base) to

Increase excretion.
b) Symptomatic treatment: as the use of sedative, anticonvulSive or

vallaple ankaganisk
@« ,uwh m pheharnne

its basic dm7 otieerefed in

called mehh
(2) lﬁethamphetarmne is used for treatment of ADHD; it is widely

abused drug (high risk of addiction).

Q) It causes euphoria and 1 the ability forrmental and physical work.
4 It causes teeth loss (Meth mouth) -

U It causes weight loss (due to anorexia).

U It causes mydriasis (due to increased NE).

J IT causes vasoconstriction and may cause arrythmias.

O It causes marked CNS stimulation, agitation and even psychosis.

G Acute may caus 4’6, and even

Z,},xs m\wﬂ‘("“‘”’?\
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(3) Ephedring .z | ,

O Itis present in various plants and has been used in Chlna for more
than 2000 years; it was introduced into Western medicine in 1924 as
the first orally active sympathomimetic drug (it has high bioavailability
and a relatively long duration of action).

U It acts indirect by releasing NE and directly on a and -

receptors ( but the primary action is the
1 diveot & in ,‘c
indirectlone. gt

U It causes CNS stimulation, euphoria, and addiction
L it is used in treatment of hypotension due to/Spinal anesthesia
: e ad
(as treatment or prophylactic). -
U Ephedrine is a potent nasal decongestant in common cold.
 The ability of ephedrine to activate [ receptors probably
accounted for its earlier use in asthma.
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(4) Pseudoephedrme ot

» Pseudoephedrine acts by releasing NE from nerve terminals
and by direct activation of alpha receptors GEEEEIEED

» It can cross to the brain less than amphetamine and CNS
stimulation 1s limited.

» Now, pseudoephedrine 1s used 1n treatment of common

cold instead of ephedrine tc[ avoid addictions

o D

> Pseudoephedrine has been restricted in some countries’due to
a potential for use in the 1llicit  synthesis

TN et

of methamphetamine. G 42 [
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> Phenylephrlne 1s used as an alternative to pseudoephedrine as
a decongestant.
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Paracetamol 650 mg, Chlorphemramme maleate
Pseudoephedrine hydrochloride 60 mg

20 Tablets

>
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o Tyramine = oo o
Wgo-h o= ) 1 S s & G 3 0 o2 7 vgad/l g2
t acts by re?easmg of NE.
It 1s not a drug but presented in fermented foods (as cheese, beer and

wine), chicken liver, creams and chocolate.

It 1s ineffective orally as it 1s metabolized by MAO A in GIT but 1f the
patient used then(tyramine will be abso;bed
and cause severe increase in t(cheese reaction).

Tyramine has no powerful effects on CNS. # s e sl sueriee

2§ Tgamine . h b
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> )é{gggi?le 1s a local anesthetic (block Na channels) and an indirect
sympathomimetic (increase the release of NE and inhibits its
neuronal reuptake)
» 1t causes potent CNS stimulation, euphoria, and addiction.
» It causes increased sympathetic activity (tachycardia,
vasoconstriction, hypertension and mydriasis).
» Not used therapellg%gllg due to high risk of addiction.

M Tricyclic antidepressants: - .
They inhibit its neuronal reuptake of NE (cocaine-like effects).




Foods Containing Tyramine

High

Moderate

Low

Aged cheese

Aged and
fermented meats

Broad bean pods

Spoiled meats
and fish

Soy sauce
Tap beer
Yeast extract

Red wine
White wine
Canned beer

Avocados
Bananas
Bouillon

Chocolate

Fresh cheeses
Fresh meats
Peanuts
Soy milk




Side effects and toxicity of indirect sympathomimetics:
1- CNS stimulation:, amﬁty, insomnia, tremors, convulsions &
vomiting (due to stimulation of chemoreceptor trigger zone).

J(in. toxic
doses).

L«#2- CVS: tachycardia, palpitation, hypertension, arrhythmia and
an gir_la; pectoris. « £rzbral heronse

.WR@M tolerance (pharmacodynamic due to
depletion of the NE). %5y 7= D

4- Physical dependence and addiction on prolonged use. Sudden

withdrawal occurs if the dug stopped suddenly. o B T

;- The use of MAO inhibitors with these drugs causes high

levation of NE and hypertensive crisis (like cheese reaction).
—
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