

specific sympathomimetic drugs classification 
♣  Direct acting adrenergic  agonists:
Epinephrine (Adrenaline)
stimulate both α and β receptors (non-selective).

when u think about sympathomimetic drugs put in ur mind 3 things

▪  work on which receptor

▪  is it a catecholamine or not

▪  direct or indirect

pharmacokinetic :
» rapid onset , short duration of action 

» given IV, S.C endotracheal tube , inhalation, topically on eye.

» oral administration is not effective, because it is inactivated by intestinal enzymes

» excreted in urine ( metabolized by COMT and MAO )

pharmacological actions ( effects on α and β receptors ) [ so u must revise their works]

clinical uses :

1. Bronchospasm by acting on β 2  to cause bronchodilation 

2. Anaphylactic shock


3. Acute asthma (by S.C) to act on β2 receptors to cause bronchodilation

4. Glaucoma


5. Cardiac arrest


6. in anaesthesia with local anesthetic (LA) 
a- ↑ the duration of LA ( by VC at the site of injection)

b- ↓ the dose of LA

c- ↓ the side effects of LA

d- control blood oozing ( hemorrhage ) of capillary blood ( local haemostatic effect by VC)


adverse effect :
1. CNS : anxiety, fear, tension, headache, tremor (poorly penetrate CNS)

2. hemorrhage : cerebral hemorrhage as a result of ↑ B.P  
3. cardiac arrhythmias

4. pulmonary edema 
5. hyperglycemia

6. interactions 

a- hyperthyroidism

· enhanced CVS action in patients ( ↑ H.R)

b- cocaine :

· epinephrine produces exaggerated CV actions as cocaine prevent reuptake of catecholamines into adrenergic neurons .

Norepinephrine

Pharmacokinetics :

· act on α and β but mainly on α adrenoceptor
· ↑ peripheral resistance and both systolic and diastolic BP, So, in shock, it will increase BP
· reflex bradycadia 


Clinical uses :

· IVI to treat shock (PVR and BP )

metaraminal is preferred as it does not reduce blood flow in kidney.

isoproterenal ( isoprenaline )
●  synthetic adrenoreceptor agonist
●  stimulates both β1 and β2
●  Like all catecholamines, It is given parenterally (not orally) 
clinical use :
1. used in A.V ( atrioventricular ) block or cardiac arrest 

↓  diastolic BP and mean arterial pressure 

2. acute attack of asthma ( inhalation) takes parenterally, sublingual.

adverse effect: as epinephrine 

it has nothing with cerebral hemorrhage 
Dopamine
» natural  

» immediate metabolic precursor of norepinphrine 

» occurs in the CNS in the basal ganglia also in adrenal medulla

» direct activation of  adrenoceptors including α , β , D1 and D2 dopaminergic receptors 
» occur in mesenteric and renal vascular bed ( VD
» Like all catecholamines, It is given parenterally only (not orally) 
pharmacological action :
1. CVS : +ve ionotropic and chronotropic (β1) and V.C (α receptor) ( hypertension 

2. renal and visceral VD ( dopamine receptors) ↑ renal blood flow and other viscera

therapeutic uses :

1. shock ( IVI  ↑ BP and improves blood flow to viscera

2. cardiac heart failure (+ve ionotropic) in acute attack

adverse effects:

· nausea, hypertension, arrhythmia, angina 

Dobutaime:

» Selective  β1-receptor agonist (synthetic )

Uses : 

acute attack of CHF (congestive heart failure) by IVI

Adverse effects :

· Cardiac arrhythmias (less effect than Dopamine)

· Anginal attacks

· tolerance

Phenylephrine:
· Acts primarily on α mainly α1 receptors

· VC ( ↑ both systolic and diastolic BP

· Has no effect on the heart 

· Reflex bradycardia

Used 
· topically on the nasal mucous membrane as  nasal decongestion 

· Also as ophthalmic solution for mydriasis to examine the fundus of the eye
· As VC is used to rise BP

· Used to terminate episodes of supraventricular tachycardia (paroxysmal tachycardia)
Adverse effects :

Hypertension, headache, cardiac irregularities (arrythmia )

Clonidine

· Is an α2 agonist

· Used in essential hypertension to lower BP (action on CVS )

· Used to minimize the symptoms of withdrawal from opiates as benzodiazepam 

· Centrally inhibits sympathetic vasomotor, It acts centrally at presynaptic α2-adrenoceptor.  This leads to decrease in NE release and to decrease in  TVR.
Metaproterenol

· Is not a catecholamines (long acting )

· Not metabolized by COMT

· Given orally or by inhalation 

· Act on β1 and β2 (mainly on β2-receptor)

· Used to treat chronic asthma and bronchospasm 

Terbutaline

· Short acting β2 agonist 

· By inhalation to treat acute asthma 

· Produce less cardiac stimulation 

♣  InDirect acting adrenergic  agonists:
Amphetamine

· Acts as α and β receptors

· Since it is non-catecholamine, it can be given orally
· Marked central stimulatory action ( a mood elevating effect)

a. attention –deficit hyperactivity disorder of children 

b. narcolepsy (altering effect and improved attention )

c. appetite control (suppressing effect) as in obesity 

d. contraindicated in pregnancy (teratogenic)

adverse effects:

· adrenergic CNS, addiction
methamphetamine

· has a higher CNS effect used as anorexignic 

tyramine

· formed in fermented food as cheese with MAOI ( serious vasopressor  effects causing increasing in BP

♣  mixed acting adrenergic agonist:

ephedrine (a plant alkaloid )

· indirectly acting by releasing stored norepinephrine from nerve endings and,

· directly acts on α and β receptors

· similar to epinephrine but less potent 

· not a catecholamine drug, It is non selective adrenergic agonist 

· long duration 

· CNS stimulant better than epinephrine

· Absorbed well orally 

· Penetrates into CNS

· Eliminated unchanged in urine 

· ↑ both systolic and diastolic BP (by VC and cardiac stimulation )

· Used as prophylactic in chronic asthma

· Enhance skeletal muscle contractility and improves motor function in myasthenia graivs

· Mild stimulation to CNS ( ↑ alertness, ↓ fatigue, insomnia 

· Improves athletic performance 

· Nasal decongestion 

· ↑ BP

· Is useful in treatment of stress incontinence
Pseudoephedrine (stereoisomer of ephedrine)

· Used in oral preparation for the relief of nasal congestion 

· Less potent than ephedrine   in producing tachycardia, hypertension, CNS stimulation
· Used in the treatment of stress incontinence
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◙ Note :


Anaphylactic shock is a severe allergic reaction release histamine (vasopressin) which cause sever hypotension. Common triggers include bee and wasp stings, nuts, shellfish, eggs, latex and certain medications, including penicillin.


Symptoms include burning and swelling of the lips and tongue, difficulty breathing (like in an asthma attack), red, itchy or blistered skin, sneezing, watery eyes, nausea and anxiety. Anaphylaxis requires urgent treatment in hospital.


Anaphylaxis requires urgent treatment in hospital. People at risk should always carry an emergency anaphylaxis treatment kit that includes adrenaline which ↑ systolic blood pressure. 








◙ Note : 


  


◦ why for acute attack of asthma ? ( because of rapidity of action. 


◦ Now it is not commonly used because of its side effects (tachycardia and arrhythmia) 


  





2% topically to reduce IOP in open angle glaucoma ( reduces the production of aqueous humor by VC of the ciliary body blood vessels ) 





◙ Note :


  


A.V block ( cardiac arrest 


treat'em with  either electrical shock or adrenalin injection 





◙ Note :


  


 why we don’t use in the epinephrine for nasal decongestion and mydriatic ?


because it has a short duration of action , so in case of nasal decongestion it will rebound congestion .  





reflex  bradycadia :


norepinephrine causes constriction of all major vascular beds. This, in turn, causes an increase in resistance and pressure. The increase in blood pressure causes stimulation of the baroreceptors which cause reflex increase in parasympathetic output (vagal discharge) to the heart, which acts to slow the heart down. Therefore, heart rate often decreases after administration of norepinephrine in spite of direct activation of β1 receptors. 
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