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A. Agonist(sympathomimetic)
Alpha2d) 2 5 33a 5 e gana la= L sympathetic systemd! ) action (xS
B. Antagonist(sympatholytic)

Ul inhibition of sympathetic sys Jexx Alpha2 agonist J) 43 J& LiSsa (55
antagonistd) dc sesas Lea i

& According to Mechanism of Action sympathomimetic are:

e Directly Acting : 1.Endogenous Neurotransmitters;
Dopamine\Epinephrine\ NE
2. Alpha agonist ; selective\nonselective
3. Beta agonist ; selective\non

¢ Indirectly Acting: Amphitamine...
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So let us start with the 1.Endogenous Neurotransmitters;
Epinephrine (stimulates all receptors)

Pharmacological actions

I. Cardiovascular System

A. Heart (31)

M Force of contraction (positive inotropic(Power)).

&2l —ve JI5 +ve inotropic = increase contractility 43 e jai las age

Vasodilation

~ Slightly decreased

peripheral resistance

Bronchodilation

Increased muscle
and liver glycogenolysis

Increased release
of glucagon

Relaxed uterine
smooth muscle
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™ Heart rate (positive chronotropic)
13) 5 )y S +ve (S5 w HR=Chronotropic s s (~5Y) (udh (5 sh
oSl -Ve
N Conduction velocity (positive dromotropic) in atria, A-V node,
conductive tissues & ventricles.
™ Automaticity = Arrhythmias.
B. Blood vessels

VC of arterioles of skin, mucosa, splanchnic & renal vessels (al).

VC of veins (al).@

Vasodilatation of skeletal & coronary vessels (B2 effect).*

C. Effects on Blood Pressure

Large dose: /* systolic & diastolic BP *mean BP through:
Vasoconstriction of arterioles and veins (a 1).@

Positive chronotropic & inotropic actions (B1) (overcome reflex
bradycardia)..

Small dose: ™ systolic BP but {, diastolic BP due to VD of skeletal

blood vessels (B2) with no change in mean BP (no reflex

bradycardia).*




cardiac output(HR*Stroke volume)&peripheral resistance (il
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Alpha 1 is more powerful but adrenaline has high affinity for Beta2
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Epinephrine Reversal

The hypotensive effect of epinephrine (B2-mediated VD of skeletal blood
vessels) is masked by its hypertensive effect (A1). After A-blockade, the B2-

mediated hypotensive effect is unmasked.
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Il Respiratory System:

* Bronchodilatation& mast cell stabilization (2 action).*

*Decongestion of BV of mucous membrane of upper respiratory tract
(01).© iyl s
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IIl. Eye

*Contraction of dilator papillae (a1) - Active mydriasis without

Cycloplegia(because we didn’t block the ciliary muscle or body).@
If there is constriction with the light reflex so it is Active mydriasis

If there is no constriction so it is Passive mydriasis & there is paralysis of
ciliary muscle
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* A patient came with mydriasis & -ve light reflex after putting an eye
drops, what type of medication is the eye drop?

4L Passive mydriasis = constriction Jka L ix: —ve light reflex Wlla
423l 53 5 Atropined) ) Anticholinergic 15! o sSa

O Jull Mydriasis with +ve light reflex sxic juass yhd Lla () jo (uSall
42 535 Adrenergic O5<s 153l UL Active mydriasis i~ constriction (2

*J I0P by decreasing agueous humor formation.

(Because of the VC of plexus in ciliary body)so decreasing aqueous humor
formation




So even that it cause Mydriasis but we can use it witheiaucomabut only if it
is open angle Glaucomadadu Kl 13) add ey

closed angle glaucoma J! dls é auais ¥
V. Effect on other smooth muscles

*Relaxation of GIT wall (A, B, A2).

*Contraction of sphincters of GIT & urinary tracts (A1).®

* Inhibition of uterine tone(relaxation) & contractions in last months of
pregnancy (B2).

V. Metabolic actions

**Hepatic & skeletal muscle glycogenolysis - B2 (mainly) & al(in liver).®
**Insulin release = inhibited by a2 (dominant by adrenaline).

**Lipolysis (B1 & B 3).'

**Renin release ([31)'

*¥* 1 serum K+ (by renin release; B1 & I hepatic uptake; B2)

e sa p bl g insulin release xay e ia leuSe g dalaall jualy de sanalle
Ol )23 Dominantd) caea e s dianaS  Saiy Uial (Sl receptord) s

VI. CNS: mild stimulation = Anxiety.

VII. Skeletal muscle: tremors - B2 & central.(Because we increase the
Blood supply and glycogenolesis)

Therapeutic Uses

1. Anaphylactic shock (reverses bronchospasm(BD) & hypotension(HTN)
- life saving).(as physiological antagonist of Histamine)

2. Asthma (B2 - agonists are preferred Because it is more specefic).




3. Cardiac Arrest. We give it intracardial directly in the heart in the
perarea (it is a surface area on the heart under the chest wall that is not
covered by the lung)

4. Arrests bleeding (topical hemostatic >VC, e.g. in epistaxis).
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5. Added to local Anesthetics(as Lidocaine) to prolong their action.

Jx = prolong their action il Absorptiond! by 7 il VC (s s 4Y
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6. Open Angle glaucoma (J{, IOP).
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Adverse effects:
1. CNS: Anxiety, restlessness
2. CVS: Hypertension - cerebral hemorrhage (rupture)
Tachycardia, Arrhythmia & Angina —llle 3 seaall 33l 5
3. Eye: irritation, blurred vision (Mydriasis so photosensitivity)
4. Skeletal muscle tremors

5. Gangrene if injected around finger or toe
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Contraindications:

1. Around finger, toe & circumcision

2. Hypertension, cerebral hemorrhage

3. Patients on beta-blocker therapy (unopposed alpha - sever HTN)

Beta 2alu (s yall 131 JGIL receptorsd) mwae Jaidy (il jo¥) 43 LiSas Jic
Sever HTN _sa: UL Alpha receptorsd! e (iliasd | ol )l aiilac 5 blocker

4. Ischemic heart disease(it cause angina)
5. Arrhythmia, with Digitalis & General anesthesia
6. Thyrotoxicosis

Because thyroxin increase the sensitivity of Catecholamine specially on
the Heart

Preparations and Dosage

* SC or IM injection of 1:1,000 in mild anaphylactic shock.

* IV in severe anaphylactic shock or cardiac arrest; 1:10,000.
*Intracardiac in cardiac arrest.

*Epinephrine inhalation 1:100 in asthma.

*Topical: 1:100 in bleeding states — 1% solution for ophthalmic use.
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2. Norepinephrine (Noradrenaline)

e Acts on a & B1 receptors (minimal(NO) effect on B2 receptors).
Js2 (e e Y5 VD Y3 BD (AY (sm leali ~ 5 B2J) Al S Jull

e o effect ,marked vasoconstriction, Bp.©O

o (1 effect, positive inotropic & chronotropic effect. O
e Marked P 1 BP - reflex bradycardia which overcomes its direct

positive chronotropic effect

Jezn 43Y (815 Tachycardiades UL HRJ) & e o2nda S5 Direct effectd
Reflex Jex: ) 4lassll Sever VC (increase the peripheral resistance)
3 3 o YW JS Systolic J) oSy Bradycardia

e Used in shock:

- Septic

- cardiogenic (if BP < 70mmHg)

- after resection of

Pheochromocytoma(release large amount of Epinephrine & NE).

3. Dopamine (immediate precursor of NE)

e At low doses = activates D1 receptors in several vascular beds;
renal vasodilation,* renal blood flow.(used in shock with renal
ischemia)

e At moderate doses - activates cardiac B1 receptors, positive
inotropic & chronotropic effects—> arrhythmia..

e At high doses ,activates al receptors ,vasoconstriction,@




including the renal vascular bed & 1 BP.

2 Sever hypotension e sl dc jall ey gaie W Cased) caes L
Heart failure s -l AlS5a sxic §f Low dose b= sever Uie sl High dose
388 5 dan sie de o dplary

Used in:

e Acute HF & cardiogenic shock after myocardial infarction or

surgery especially if there is renal impairment
Chronic refractory(un response to other Tt) heart failure.
IV chrin 43 8l dalis o 3¥ G Acute attackgie 48 (e pe b
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B. a- agonists
Non selective: Naphazoline :& ~uY!) lads aga
OEia S AL Jall el s i) el claladl) 8 VC & |ocally addi
Selective al- agonists@
1.Phenylephrine
Not a CA>> Not inactivated by COMT >> Longer acting than CA.

Lo AL (aals sall 5 b al ill 5 ol 5a¥1 5 ) Catecholamined! de seaas (3o (i
(Longer acting ) 4c s Sy




Uses:
Locally:

e Mydriatic for fundus examination.(as atropine but it’s active & not
Cycloplegic) 5 4sdiay (3 8 Uis yia Jia
e Eye & nasal decongestant.
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1. Analgesic (Paracetamol)
2. Antihistaminic dsslus 8 ()5S agle] a5y
3. Decongestant

Systemic:

e Hypotension.in shock cases we use more potent drugs as adrenaline
e Paroxysmal supraventricular tachycardia (PSVT) associated with

marked hypotension (I* BP- reflex vagal stimulation).

4y MU reflex tachycardia(PSVT) W« sever hypotension s ¢s<
VC>>increase BP>>reflex vagal ! s> phenylephrine J
stimulation(parasympathetic activation >>reflex Bradycardia)

2. Methoxamine
Uses: hypotensive states (parenteral).c¢=
3. Midodrine

Uses: postural hypotension(drop in blood pressure upon standing)
(mainly).cee
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1. Hypertension & Reflex bradycardia.
2. Rebound nasal congestion & atrophic rhinitis (with local application)
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C. B- agonists

I-Non-selective B- agonists: (Beta3 has only one action(help in lipolysis
with B1))

Isoprenaline:
e B1 effect - +ve chronotropic (T"HR) & inotropic (*contractility)

marked I in cardiac output.'(Direct action)

e B2 effect - vasodilation - { diastolic BP - reflex tachycardia. e
Marked 1 in HR - anginal attack & sudden death.

Used in: Bradycardia 2ry to heart block.
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Il-Selective B1- agonist'
Dobutamine
Used in:

e Acute HF & cardiogenic shock especially in normotensives (no

a effect) with preserved renal function (no renal VD effect).

Ons Adn (38 1 age gl Alpha effect & L 4Y Hypotension & 0 sSs L i
43l 4aladinl b )i Dobutamined) (Sl alasiul 5 au¥h (any seuds Dopamined)
Dopamined! (S ledde il 8 Lo 45Y dunnda () S5 Kidneyd) + oxnds bl o &

e Chronic refractory heart failure.

Adverse effects
1. Palpitation.a el Leeading ALK o (J W) Sl Simall (udi 351

2. Anginal pain.
3. Arrhythmia.4dzal=ll 4.<1)




Comparison between Dopamine and Dobutamine

Dopamine Dobutamine

Natural catecholamine. Synthetic catecholamine.

D,-agonist (at low dose)—> No D, agonist effect.
- VD of renal blood vessels.

- Headache, nausea, vomiting.

e [3;-agonist (at moderate dose): e [3;-agonist:
- Cardiac stimulation (+ve - Cardiac stimulation: inotropic >
inotropic & chronotropic) chronotropic.
- Anginal pain and arrhythmia. - Less arrhythmogenic.

a;-agonist (At high dose): No a;-agonist effect.
- Vasoconstriction

- Hypertension, gangrene

Used in Used in

e Acute HF & cardiogenic shock | e Acute HF & cardiogenic shock

especially if there is hypotension or especially in normotensives with
renal impairment . preserved renal function .
e Chronic refractory heart failure. e Chronic refractory heart failure.

shockd) Alla (& ageasiuy Gall 5 B1dl (oS fidie pell i pma (230 bl lifa a1 S
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llI-Selective 2 agonists*

Advantages over nonselective B agonists

1. No cardiac complications in regular doses.

2. Longer acting (not metabolized by MAO or COMT).

3. May be given by many routes (oral, inhalation, parenteral).

Therapeutic uses: (in Bronchi & Uterus)

1. Bronchial asthma (salbutamol(short acting) — salmeterol(long acting)).
Ipratropiumd) 4 (ua¥) 5 Atropined) a3iiwi Bronchial asthma b s<a

LU Selective on B2d) st lxada 8 Judl (S1 Adrenalined) adiiuls s s
35 Gl
2. Prevent premature labor & threatened abortion (terbutaline &
ritodrine).~> ) 4xu 5 3y yba (e 3 Suall 30V Il 5 (aleal) aial

1. Anxiety, restlessness and headache.
2. Tremors of skeletal muscle.(glycogenolysis& increase blood supply)

3. Tachycardia (at high concentration they stimulate B1 receptors).

4. Tolerance on long term systemic use (B receptor downregulation).

(Decrease # of Receptors physiologically from the body because of the
long term systemic use)

5. Hypokalemia and muscle cramps.

6. Hypoxemia: (B2 effect VD > bronchodilation |, blood oxygenation).
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7. Hyperglycemia(Hepatic & skeletal muscle glycogenolysis) & increased
free fatty acids.(lipolysis)

D. D-agonists

1. Dopamine (see before)
2. Dopexamine sl (s
3. Fenoldopam

e D1 receptor agonist >> peripheral V.D. in some vascular beds.
e Used: mainly IV for the treatment of severe hypertension.
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