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Characteristics of Adrenergic Agonists

* Chemicals that activate advenergic receptors on body cells
which respond to neurotransmitters *
·

↓ ↳

noradrenaline adrenaline

adrenergic receptors

* *

Alpha & receptors Beta13 receptors
# vasoconstriction bronchodilation
increasing blood pressure increasing heart rate , muscle relaxation



B phenylethylamine
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* is the basic chemical structure upon which
all adrenergic agonists are based

this structure is the template *
car be modified to produce substances
With different properties

* a benzene ring
-It consists

* side chain containing an amine great
which interacts with the receptors



The 3 classifications of Adrenergic Agonists
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Catecholamines&&S *

have high potency in activating , High potency
advenergic receptors () Alpha/Beral)
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2 Noncatecholamines · lack the catechol hydroxy
groups
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Mechanism of Action of Adrenergic Agonist

⑮ # #
mixed-action agonists Indirect-ActingAgonists Direct-Acting Agonists
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Epinephrine Actions
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cardiovascular Respiratory Hyperglycemia lipolysis Biotransformation
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Increase Activation ofB1 Constriction of small Dilation of
HR (1Cronotropic in Kidneys Arteries in the skin, Blood vesselsi

to releaseen Mucous Membranes, leading to the liver
and myocardium and viscera and skeletal muscles

Contractility inotropic
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Ilpills sejjs Decreased Blood Increase in systolic Decrease in

11) Sess flow to the Kidneys Blood pressure (SBP) Diastolic Blood

pressure (DBF
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2 Respiratory
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Powerful Bronchodilation Effectiveness in Asthma inhibition of the
and EmergencyConditions Release of

epinephrine works to
&

epinephrine is considered· Allergy Mediators

dilate the bronchi strongly effective in treating asthma epinephrine inhibits ?by acting directly on the and is a life-saving the release of 6

smooth muscles of the drug in emergency allergy mediators
bronchi through By receptors situations likeyanaphylaxis1) such as histamine

from mast cells,
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3 Hyperglycemia
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COMT MAG

#

breaks down epinephrine·
-

adds a methyl group removing the
to theCatechol structure amine group

* preferred Route of Administration

Intramuscular injection 1)IM11 is the preferred method
·itg anaphylactic shocksays
rapid absorption and provides a strong , immediate effect



Therapeutic uses of Epinephrine
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Bronchospasm Anaphylactic shock Cardiac Arrest
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Adverse events
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Norepinephrine
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* Therapeutic Use · emergency
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Dopamine
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High doses low doses activates dopamine
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Therapeutic uses of Dopamine
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Oxymetazoline
! ↳ ⑤

Definition Therapeutic uses warnings
↳ ↳ &

A direct-actingSynthetic
adrenergic agonist local use in Eye or Nose I Systemic Absorption

Tomze
· Fo ·F
· Hig

-- 515350
-

ala a receptors Systemic absorption
Vasoconstrictor in -
eye or nasal passages j5/999b/

nasal
Congestion <RhinitisMedicamenta b



Mechanism of Action -&
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Phenyephrine
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Albuterul and Terbutaline

* are short-acting B agonists

* -j-bronchodilators -> MDImis

shi > Uterine relaxant to prevent premature labor
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* side effects - tremors , anxiety , Tachycardia
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* long acting bronchodilators
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Characteristics of Adrenergic Agonists
Adrenergic agonists are compounds derived from β-phenylethylamine, and include two main types:

1. Catecholamines: These contain the 3,4-dihydroxybenzene group.

• Includes:

• Epinephrine

• Norepinephrine

• Isoproterenol

• Dopamine

• Properties:

• High potency

• Rapid inactivation by MAO and COMT

• Poor CNS penetration (due to high polarity).

2. Non-Catecholamines: Compounds lacking the catechol hydroxyl groups, which have longer 
half-lives.

• Includes:

• Phenylephrine

• Ephedrine

• Amphetamine

• Properties:

• Not inactivated by COMT and are weak substrates for MAO.

• Increased lipid solubility, allowing better CNS access.

Substitutions on the Amine Nitrogen
The nature and bulk of the substituent on the amine nitrogen are important in determining the β 
selectivity of adrenergic agonists.



Characteristics of Adrenergic Agonists

Adrenergic agonists are compounds derived from β-phenylethylamine, and include two main types:

1. Catecholamines: These contain the 3,4-dihydroxybenzene group.
Includes:
Epinephrine
Norepinephrine
Isoproterenol
Dopamine
Properties:
High potency
Rapid inactivation by MAO and COMT
Poor CNS penetration (due to high polarity).

2. Non-Catecholamines: Compounds lacking the catechol hydroxyl groups, which have longer half-lives.
Includes:
Phenylephrine
Ephedrine
Amphetamine
Properties:
Not inactivated by COMT and are weak substrates for MAO.
Increased lipid solubility, allowing better CNS access.

Substitutions on the Amine Nitrogen
The nature and bulk of the substituent on the amine nitrogen are important in determining the β selectivity of 
adrenergic agonists.

Mechanism of Action of Adrenergic Agonists

1. Direct-acting agonists: such as epinephrine, norepinephrine, isoproterenol, and phenylephrine.
2. Indirect-acting agonists: such as amphetamine, cocaine, and tyramine.
3. Mixed-action agonists: such as ephedrine and pseudoephedrine.

Direct-acting Adrenergic Agonists

1. Epinephrine:
Cardiovascular effects: Increases heart rate (chronotropic) and myocardial contractility (inotropic) via β1 receptors.
Vascular effects:
At low doses, causes vasodilation (β effect).
At high doses, causes vasoconstriction (α effect).
Respiratory effects: Powerful bronchodilation by acting directly on bronchial smooth muscle (β2 effect), useful in 

asthma.
Hyperglycemia: Increases glycogenolysis in the liver (β2 effect), glucagon release (β2 effect), and decreases insulin 

release (α2 effect).
Therapeutic uses: Treatment of bronchospasm, anaphylactic shock, and cardiac arrest.
Adverse effects: Anxiety, headache, tremor, arrhythmias, pulmonary edema, and hyperglycemia in diabetic patients.

2. Norepinephrine:
Cardiovascular effects: Primarily stimulates α1 receptors, causing vasoconstriction, increasing peripheral resistance, 

and raising both systolic and diastolic blood pressure.
Weak on β2 receptors, hence not recommended for asthma.
Therapeutic uses: Used in shock.

3. Isoproterenol:
Cardiovascular effects: Stimulates the heart to increase its rate and force of contraction, thereby increasing cardiac 

output.
Vascular effects: Dilates skeletal muscle arterioles (β2 effect), resulting in decreased peripheral resistance.
Therapeutic uses: Used in emergency settings to stimulate the heart.

4. Dopamine:
A precursor of norepinephrine, used in septic shock and other hypotensive conditions.
In high doses, activates α1 receptors (vasoconstriction).
In lower doses, activates β1 receptors to augment cardiac contraction.
Also stimulates dopaminergic receptors in the renal arterioles, leading to vasodilation and improved renal blood 

perfusion.



Non-catecholamines and Mixed-Action Agonists

1. Ephedrine: It is not a COMT substrate and stimulates the release of norepinephrine, resulting in long-lasting effects.

2. Pseudoephedrine: Primarily used as a nasal decongestant.

3. Amphetamine: Increases the release of norepinephrine and inhibits its reuptake, resulting in similar effects to adrenaline.

Other Examples

1. Oxymetazoline: A direct-acting synthetic adrenergic agonist that stimulates both α1 and α2 receptors, used as a 
vasoconstrictor in the eye and nose for congestion relief.

2. Phenylephrine: A synthetic adrenergic drug that binds primarily to α1 receptors, used as a nasal decongestant and to raise 
blood pressure.

3. Clonidine: An α2 agonist used as a centrally acting antihypertensive, reducing sympathetic outflow.

4. Albuterol and Terbutaline: Short-acting β2 agonists used primarily as bronchodilators. Terbutaline is also used off-label to 
prevent premature labor.

5. Salmeterol and Formoterol: Long-acting β2-adrenergic agonists used as bronchodilators for nocturnal asthma, often 
combined with corticosteroids.

Conclusion:

• Adrenergic agonists vary in their effects on α and β receptors and are chosen based on the desired therapeutic outcomes.

• Each type has specific uses and potential side effects, and careful administration is required to achieve optimal results.

Non-catecholamines and Mixed-Action Agonists

1. Ephedrine: It is not a COMT substrate and stimulates the release of norepinephrine, resulting in 
long-lasting effects.

2. Pseudoephedrine: Primarily used as a nasal decongestant.

3. Amphetamine: Increases the release of norepinephrine and inhibits its reuptake, resulting in 
similar effects to adrenaline.

Other Examples

1. Oxymetazoline: A direct-acting synthetic adrenergic agonist that stimulates both α1 and α2 
receptors, used as a vasoconstrictor in the eye and nose for congestion relief.

2. Phenylephrine: A synthetic adrenergic drug that binds primarily to α1 receptors, used as a nasal 
decongestant and to raise blood pressure.

3. Clonidine: An α2 agonist used as a centrally acting antihypertensive, reducing sympathetic 
outflow.

4. Albuterol and Terbutaline: Short-acting β2 agonists used primarily as bronchodilators. 
Terbutaline is also used off-label to prevent premature labor.

5. Salmeterol and Formoterol: Long-acting β2-adrenergic agonists used as bronchodilators for 
nocturnal asthma, often combined with corticosteroids.

Conclusion:

Adrenergic agonists vary in their effects on α and β receptors and are chosen based on the desired 
therapeutic outcomes.

Each type has specific uses and potential side effects, and careful administration is required to 
achieve optimal results.
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Questions:

1. Which of the following compounds belongs to the catecholamine group?

A) Phenylephrine

B) Ephedrine

C) Epinephrine

D) Amphetamine
Answer: C) Epinephrine

2. Which of the following properties applies to catecholamine adrenergic agonists?

A) Long half-life

B) Long-lasting effects

C) Rapid inactivation by MAO and COMT

D) High ability to cross the blood-brain barrier
Answer: C) Rapid inactivation by MAO and COMT

3. What is the primary effect of epinephrine on β1 receptors?

A) Vasodilation

B) Increased heart rate

C) Increased insulin secretion

D) Decreased blood pressure
Answer: B) Increased heart rate

4.Which of the following is not a catecholamine?

A) Epinephrine

B) Norepinephrine

C) Phenylephrine

D) Isoproterenol
Answer: C) Phenylephrine

Questions:

1. Which of the following compounds belongs to the catecholamine group?
A) Phenylephrine
B) Ephedrine
C) Epinephrine
D) Amphetamine
Answer: C) Epinephrine

2. Which of the following properties applies to catecholamine adrenergic 
agonists?

A) Long half-life
B) Long-lasting effects
C) Rapid inactivation by MAO and COMT
D) High ability to cross the blood-brain barrier
Answer: C) Rapid inactivation by MAO and COMT

3. What is the primary effect of epinephrine on β1 receptors?
A) Vasodilation
B) Increased heart rate
C) Increased insulin secretion
D) Decreased blood pressure
Answer: B) Increased heart rate

4. Which of the following is not a catecholamine?
A) Epinephrine
B) Norepinephrine
C) Phenylephrine
D) Isoproterenol
Answer: C) Phenylephrine

5. What happens when epinephrine is administered in low doses?
A) Vasoconstriction in the skin
B) Vasodilation in the muscles
C) Increased peripheral vascular resistance
D) Increased adrenaline secretion
Answer: B) Vasodilation in the muscles



6. Which drug is primarily used to treat anaphylactic shock?
A) Ephedrine
B) Isoproterenol
C) Epinephrine
D) Phenylephrine
Answer: C) Epinephrine

7. What is the primary effect of norepinephrine on α1 receptors?
A) Vasodilation
B) Increased heart rate
C) Vasoconstriction
D) Increased renal blood flow
Answer: C) Vasoconstriction

8. Which of the following is a non-catecholamine adrenergic agonist?
A) Epinephrine
B) Ephedrine
C) Amphetamine
D) Isoproterenol
Answer: B) Ephedrine

9. Which of the following drugs acts on β2 receptors?
A) Ephedrine
B) Phenylephrine
C) Salbutamol
D) Isoproterenol
Answer: C) Salbutamol

10. What effect occurs when α2 receptors are activated by adrenergic agonists?
A) Increased adrenaline secretion
B) Inhibition of adrenaline secretion
C) Vasodilation
D) Increased heart rate
Answer: B) Inhibition of adrenaline secretion



11. Which of the following drugs has the most significant effect on β2 receptors?
A) Isoproterenol
B) Phenylephrine
C) Salbutamol
D) Clonidine
Answer: C) Salbutamol

12. What happens when dopamine is administered at high doses?
A) Activation of β1 receptors
B) Activation of α1 receptors
C) Vasodilation
D) Dopamine receptor inhibition
Answer: B) Activation of α1 receptors

13. What is the primary effect of epinephrine on the respiratory system?
A) Bronchodilation
B) Bronchoconstriction
C) Inhibition of histamine release
D) Inhibition of adrenaline release
Answer: A) Bronchodilation

14. Which of the following drugs may cause side effects like anxiety and tremors?
A) Clonidine
B) Epinephrine
C) Isoproterenol
D) Phenylephrine
Answer: B) Epinephrine

15. Which of the following drugs is primarily used to treat low blood pressure in shock states?
A) Epinephrine
B) Isoproterenol
C) Norepinephrine
D) Salbutamol
Answer: C) Norepinephrine



16. What is the primary effect of ephedrine on the central nervous system?
A) Depressant effect
B) Stimulant effect
C) Dopamine secretion inhibition
D) Increased insulin secretion
Answer: B) Stimulant effect

17. Which of the following drugs is used primarily in the treatment of asthma?
A) Ephedrine
B) Salbutamol
C) Clonidine
D) Phenylephrine
Answer: B) Salbutamol

18. Which of the following drugs increases heart rate by activating β1 receptors?
A) Epinephrine
B) Ephedrine
C) Clonidine
D) Salbutamol
Answer: A) Epinephrine

19. What is the primary side effect of using adrenergic agonists for extended periods?
A) Nervousness
B) Hypotension
C) Bradycardia
D) Fluid retention
Answer: A) Nervousness

20. Which of the following drugs is used primarily for vasodilation in cases of hypertension?
A) Salbutamol
B) Phenylephrine
C) Fenoldopam
D) Ephedrine
Answer: C) Fenoldopam



21. Which drug causes vasoconstriction in the skin and mucous membranes?
A) Salbutamol
B) Epinephrine
C) Norepinephrine
D) Clonidine
Answer: B) Epinephrine

22. Which drug enhances glucagon secretion?
A) Epinephrine
B) Ephedrine
C) Salbutamol
D) Phenylephrine
Answer: A) Epinephrine

23. Which of the following drugs may cause anxiety and tremors in case of overdose?
A) Isoproterenol
B) Epinephrine
C) Norepinephrine
D) Phenylephrine
Answer: B) Epinephrine

24. Which drug is most effective in treating cardiogenic shock?
A) Salbutamol
B) Ephedrine
C) Dobutamine
D) Phenylephrine
Answer: C) Dobutamine

25. Which of the following drugs may cause irritation of the nasal tissues if used for long periods?
A) Ephedrine
B) Phenylephrine
C) Isoproterenol
D) Salbutamol
Answer: B) Phenylephrine



26. What is the main mechanism of action of clonidine?
A) Activation of α1 receptors in blood vessels
B) Inhibition of the vasomotor center in the brain
C) Activation of β2 receptors in the airways
D) Increased adrenaline secretion
Answer: B) Inhibition of the vasomotor center in the brain

27. Which of the following drugs increases glucagon secretion and decreases insulin secretion?
A) Epinephrine
B) Phenylephrine
C) Ephedrine
D) Isoproterenol
Answer: A) Epinephrine

28. Which adrenergic agonist is more likely to cross the blood-brain barrier?
A) Epinephrine
B) Ephedrine
C) Norepinephrine
D) Isoproterenol
Answer: B) Ephedrine

29. Which adrenergic agonist is most commonly used for short-term management of hypotension?
A) Epinephrine
B) Norepinephrine
C) Ephedrine
D) Dobutamine
Answer: B) Norepinephrine

30. Which of the following drugs acts predominantly on β1 and β2 receptors, often used in emergency settings?
A) Isoproterenol
B) Phenylephrine
C) Salbutamol
D) Norepinephrine
Answer: A) Isoproterenol



Questions:

1. Adrenergic agonists derived from β-phenylethylamine include catecholamines and non-catecholamines.
Answer: True

2. Catecholamines are known for their long half-lives and resistance to inactivation by MAO and COMT.
Answer: False (Catecholamines are rapidly inactivated by MAO and COMT.)

3. Non-catecholamines have longer half-lives than catecholamines due to the lack of hydroxyl groups on the aromatic ring.
Answer: True

4. Phenylephrine is a catecholamine adrenergic agonist.
Answer: False (Phenylephrine is a non-catecholamine.)

5. Epinephrine stimulates both α and β adrenergic receptors.
Answer: True

6. At low doses, epinephrine causes vasoconstriction through β2 receptors.
Answer: False (At low doses, epinephrine causes vasodilation via β2 receptors.)

7. Epinephrine can increase both systolic and diastolic blood pressure.
Answer: True

8. Epinephrine has no effect on the release of histamines from mast cells.
Answer: False (Epinephrine inhibits the release of histamines from mast cells.)

9. Norepinephrine primarily stimulates β2 receptors, leading to vasodilation.
Answer: False (Norepinephrine primarily stimulates α1 receptors, leading to vasoconstriction.)

10. Norepinephrine is not recommended for asthma treatment because it has weak effects on β2 receptors.
Answer: True

11. Dopamine acts on α1 receptors at high doses and β1 receptors at lower doses.
Answer: True

12. Isoproterenol is a selective β2 adrenergic agonist.
Answer: False (Isoproterenol is a non-selective β1 and β2 agonist.)

13. Epinephrine has a significant effect on blood glucose levels, causing hyperglycemia.
Answer: True



14. Clonidine is an α2 adrenergic agonist that acts centrally to reduce sympathetic outflow.
Answer: True

15. Salbutamol is used primarily as a vasoconstrictor in nasal decongestants.
Answer: False (Salbutamol is a bronchodilator, not a vasoconstrictor.)

16. Albuterol is a short-acting β2 agonist used primarily in the treatment of asthma.
Answer: True

17. Long-acting β2 agonists like Salmeterol are used for acute asthma attacks.
Answer: False (They are used for long-term asthma management, not acute attacks.)

18. Phenylephrine is commonly used as a nasal decongestant.
Answer: True

19. Adrenergic agonists have a direct effect on smooth muscle relaxation in the gastrointestinal system.
Answer: False (Adrenergic agonists affect smooth muscle in other systems, but not significantly in the gastrointestinal system.)

20. Oxymetazoline stimulates both α1 and α2 receptors and is used as a nasal decongestant.
Answer: True

21. Epinephrine, when administered in high doses, leads to β2-induced vasoconstriction.
Answer: False (High doses of epinephrine lead to vasoconstriction through α1 receptors.)

22. Isoproterenol is commonly used in emergency settings to stimulate the heart.
Answer: True

23. Dopamine is not effective in increasing renal blood flow.
Answer: False (Dopamine increases renal blood flow through dopaminergic receptors.)

24. Epinephrine is metabolized by MAO and COMT enzymes.
Answer: True

25. Amphetamines are examples of non-catecholamine adrenergic agonists.
Answer: True

26. Epinephrine administration in high doses can cause reflex bradycardia due to its α1 receptor effects.
Answer: False (Reflex bradycardia occurs due to the baroreceptor reflex, but epinephrine causes tachycardia through β1 effects.)

27. Clonidine should not be abruptly discontinued as it can cause rebound hypertension.
Answer: True



28. Ephedrine has a shorter half-life than catecholamines.
Answer: False (Ephedrine has a longer half-life than catecholamines.)

29. Epinephrine and norepinephrine both cause an increase in systolic blood pressure.
Answer: True

30. In the treatment of shock, norepinephrine is used to increase blood pressure by vasoconstriction.
Answer: True
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