
 

 

 

 

EPHEDRINE 

 

Ephedra equisetina (the Blue Joint Fir) 

 

“…I will argue that every scrap of biological diversity is priceless, to be learned and 

cherished, and never to be surrendered without a struggle….We should preserve every 

scrap ….while we learn to use it and come to understand what it means to humanity”.  

 

Edward O Wilson. 

 

Introduction 

 

Ephedrine is a mixed, directly and indirectly acting, sympathomimetic, non-selective 

adrenergic agonist. 

 

It acts both peripherally and centrally within the CNS (and is a potent CNS stimulant) 



 

It has 2 principle medical uses: 

 

1. A component of various topical nasal decongestant formulations.  

 

● Pseudoephedrine is a ubiquitous component of many oral “cough and 

 cold” medications.    

 

2. As a pressor agent for cases of hypotension unresponsive to fluid therapy. 

 

● As ephedrine possesses both alpha and beta agonist effects, its can 

 induce an elevation in blood pressure as well as heart rate.  

 

This is in distinction to metaraminol which can induce an elevation in 

blood pressure via its alpha agonist effects, but may also result in a reflex 

bradycardia, as is does not process significant beta agonist effects.   

 

Ephedrine is commonly used as a base compound for the production of illicit 

sympathomimetic drugs of abuse.  

 

History 

 

The plant alkaloids ephedrine and pseudoephedrine are natural compounds produced by 

members of the genus Ephedra. These compounds are sympathomimetics with potent 

stimulant actions. Chemically they are substituted amphetamines. 

 

Ephedra is a genus of gymnosperm shrubs, the only genus in its family, Ephedraceae, and 

order, Ephedrales.  

 

The Chinese name for the Ephedra species is mahuang, which has been used in 

traditional medicines for centuries.  

 

Historically ephedrine was used medicinally for a wide range of conditions including, 

CHB, narcolepsy, asthma and depression. 

 

Chemistry 

 

Ephedrine has 2 asymmetric carbon atoms. Only L - ephedrine or racemic ephedrine are 

used clinically.  

 

It does not contain a catechol moiety (and so is not classified as a “catecholamine”).  

 

It is a naturally occurring substituted amphetamine.    

 

Physiology 

 

The principle clinical effects of the adrenergic receptors are as follows:  

 



Alpha - 1 receptor stimulation: 

 

1. Vasoconstriction: 

 

 ● Arterioles of heart, brain, kidneys, lungs, skeletal muscle, skin, splanchnic  

 

 ● Venoconstriction.   

 

2. Mydriasis 

 

3. Ureter contraction   

 

4. Metabolic 

 

 ● Inhibition of insulin release 

 

Alpha - 2 receptor stimulation: 

 

1. Negative feedback: 

 

● This is a pre-synaptic receptor, causing negative feedback on, for 

 example, norepinephrine. When norepinephrine is released into the 

 synapse the α2 receptor, causes less norepinephrine. release from the 

 presynaptic neuron.  

 

2. Metabolic:  

 

 ● Inhibition of insulin release in the pancreas. 

 

 ● Stimulation of glucagon release from the pancreas. 

 

Beta - 1 receptor stimulation: 

 

1. Heart: 

 

● Positive inotrope (i.e. increased contractility 

 

● Positive chronotrope (i.e. increased rate - SA node) 

 

● Positive dromotrope (i.e. increased A-V node conduction velocity)   

 

● Decreased refractory period. 

 

2. Increased renin secretion from the kidney 

 

3. Metabolic:  

 

● Increased liver glycogenolysis  



 

● Adipose tissue lipolysis 

 

Beta - 2 receptor stimulation: 

 

1. Vasodilation: 

 

 ● Skeletal muscle 

 

2. Bronchial smooth muscle relaxation 

 

3. Uterine relaxation (if pregnant) 

 

4. Metabolic:  

 

 ● Hypokalaemia (due to stimulation of the sodium-potassium pump) 

 

 ● Stimulates insulin secretion 

 

Beta - 3 receptor stimulation: 

 

1. Enhancement of lipolysis in adipose tissue 

 

Classification 

 

Chemical Structural Classification  

 

Drugs that mimic the effects of sympathetic nervous system stimulation may be broadly 

structurally divided into catecholamines and non-catecholamines.   

 

Catecholamines contain the organic molecule, catechol which is 1,2 dihydrobenzene, 

(this has a benzene ring with two hydroxyl groups, an intermediate ethyl chain, and a 

terminal amine group). 

 

1. Catecholamines:  

 

 ● Naturally occurring: 

 

  Biosynthesis in the body occurs as follows:   

 

Phenylalanine → L-Tyrosine → L-Dopa → Dopamine → Noradrenaline 

→ Adrenaline.  

 

 ♥ Adrenaline: 

 

  The major hormone of the adrenal medulla 

 

 ♥ Noradrenaline: 



 

The neurotransmitter acting at most sympathetic postganglionic 

adrenergic nerve terminals 

 

 ♥ Dopamine: 

 

  The immediate biological precursor of noradrenaline 

 

 ● Synthetic:  

 

  ♥ Dobutamine 

 

  ♥ Isoprenaline 

 

2. Non-catecholamines: 

 

 Examples include:  

 

 ● Naturally occurring:  

 

  ♥ Ephedrine 

 

 ● Synthetic:  

 

  ♥ Phenylephrine 

 

  ♥ Metaraminol 

 

  ♥ Salbutamol 

 

Chemical Action Classification 

 

Sympathomimetic agents may alternatively be classified according to their principle 

mode of action. 

 

1. Directly acting sympathomimetics: 

 

 Listed examples mostly have relative specificity rather than absolute specific for 

 the receptors. In general terms receptor specificity becomes less pronounced 

 with increasing dosages.      

 

 ● Alpha agonists: 

 

  ♥ Alpha -1 selective agonists  

 

   Examples include: 

 

   ♥♥ Phenylephrine  



 

   ♥♥ Noradrenaline  

 

  ♥ Alpha - 2 selective agonists 

 

   Examples include: 

 

   ♥♥ Clonidine 

 

   ♥♥ Moxonidine    

 

   ♥♥ Dexmedetomidine 

 

 ● Beta agonists: 

 

  ♥ Beta -1 selective agonists 

 

   Examples include: 

 

   ♥♥ Dopamine  

 

   ♥♥ Dobutamine  

 

  ♥ Beta -2 selective agonists 

 

   Examples include: 

 

  ♥♥ Salbutamol  

 

   ♥♥ Salmeterol 

 

  ♥ Non-selective beta agonists  

 

   Examples include: 

 

   ♥♥ Adrenaline 

 

   ♥♥ Isoprenaline  

 

2. Indirectly acting sympathomimetics: 

 

 ● Stimulate release of noradrenaline  

 

  Examples include: 

   

  ♥ Amphetamine and derivatives  

 

  ♥ Tyramine  



 

 ● Inhibit reuptake of noradrenaline  

 

  Examples include: 

 

  ♥ Cocaine  

 

 ● Inhibit the metabolism of catecholamines. 

 

  ♥ MAOI inhibitors 

 

  ♥ COMT inhibitors  

 

3. Mixed (i.e. Directly Acting and Indirectly Acting) Sympathomimetics: 

 

 Examples include: 

 

 ● Ephedrine  

 

 ● Metaraminol  

 

Preparations 

 

Ephedrine as: 

 

Nasal drops: 

 

● 1%, in 15 mL solution.  

 

Ephedrine hydrochloride as:  

 

Ampoules: 

 

● 25 mg/mL, 1 mL 

 

Ephedrine sulfate as: 

 

Ampoules: 

 

● 30 mg/mL, 1 mL 

 

Mechanism of Action 

 

Ephedrine is a non-selective sympathomimetic agent which stimulates both α and β-

adrenergic receptors 

 

It is directly acting and indirectly acting sympathomimetic as it directly stimulates 

adrenergic receptors and  also releases noradrenaline from its presynaptic storage sites. 



 

Pharmacodynamics 

 

The main effects of therapeutic doses of IV ephedrine are: 

 

1. CVS: 

 

● Cardiac stimulation with increased systolic and usually diastolic blood 

 pressure via an increase in cardiac output and peripheral 

 vasoconstriction. 

 

2. Respiratory: 

 

● Relaxation of bronchial smooth muscle 

 

3. CNS: 

 

 ● Potent CNS stimulant effects. 

 

4. GIT: 

 

 ● Decreases intestinal tone and motility. 

 

5. Bladder: 

 

 ● Relaxes the detrusor muscle 

 

Clinical effects occur within 3 - 5 minutes following IV administration of 10 - 25 mg of 

ephedrine 

 

The duration of pressor and cardiac responses is around 1 hour.  

 

The onset of action after IM administration is delayed to 10 - 20 minutes.  

 

Tachyphylaxis to the effects of ephedrine may also occur after use for a short while, 

possibly due to the depletion of noradrenaline stores. 

 

Topical preparations produce vasoconstriction in the nasal mucosa; thereby decrease 

nasal blood flow and congestion. 

 

Pharmacokinetics 

 

Absorption: 

 

● Ephedrine can be given topically to mucosal surfaces or IV  

 

 After IV administration, ephedrine is completely bioavailable 

 



Ephedrine is also rapidly absorbed after IM or SC administration, however IV 

administration is the preferred route for systemic dosing (for its more immediate 

and predictable effect by this route).  

 

 

Distribution 

 

● The degree of protein binding of ephedrine is unknown. 

 

● Ephedrine can cross the human placenta. 

 

● Ephedrine is excreted into human breast milk.  

 

Metabolism and excretion: 

 

● Ephedrine is mostly excreted unchanged in the urine.  

 

The elimination of ephedrine is increased (and so the half-life decreased) with 

decreasing pH of the urine, (i.e. increasing acidity).  

 

● Only a small proportion of ephedrine is metabolised in the liver 

 

● The half-life is around 3 - 6 hours.  

 

Indications 

 

These include:  

 

1. Topical mucosal preparations:   

 

● Relief of nasal congestion associated with acute and chronic rhinitis, 

 common cold, sinusitis 

 

2. Ephedrine for IV use: 

 

 Hypotension with bradycardia, unresponsive to fluid replacement: 

 

 For example:  

 

 ● Spinal anaesthesia. 

 

 ● Neurogenic shock   

 

Note that he use of ephedrine as a pressor agent is never a substitute for replacement of 

blood or plasma, volume. Volume depletion should be corrected as fully as possible 

before ephedrine therapy is considered. 

 

 



Contra-indications/precautions 

 

These include: 

 

1. Known hypersensitivity to ephedrine.  

 

2. Patients with tachyarrhythmias. 

 

3. Contraindicated in patients with HCM - may aggravate obstruction secondary to 

 increased myocardial.  

 

4. Use with caution in patients with active cardiovascular disease including angina, 

 cardiac arrhythmia and coronary insufficiency, myocardial infarction as the 

 cardiovascular effects of ephedrine may exacerbate these conditions.  

 

5. Contraindicated in patients with phaeochromocytoma - severe hypertension may 

 result. 

 

6. Closed angle glaucoma, (may exacerbate the condition). 

 

7. Drug interactions: 

 

 ● Monoamine oxidase inhibitors: 

 

♥ Current use or within 14 days of ceasing therapy - these may 

 prolong and enhance the cardiac and pressor effects of ephedrine. 

 

 ● Halogenated hydrocarbons: 

 

♥ These agents may increase cardiac irritability which may lead to 

 arrhythmias. 

 

8. Use with caution in patients with hyperthyroidism 

 

9. Patients with psychosis or neurosis. 

 

Note that prolonged ephedrine use may actually deplete noradrenaline stores in 

sympathetic nerve endings resulting in reduced cardiac and pressor effects of the drug. 

Consequently, it may be necessary to administer noradrenaline to replace tissue stores for 

restoration of the pressor effects of ephedrine. 

 

Pregnancy 

 

Ephedrine is a category A drug with respect to pregnancy. 

 

Category A drugs are those drugs which have been taken by a large number of pregnant 

women and women of childbearing age without any proven increase in the frequency of 



malformations or other direct or indirect harmful effects on the fetus having been 

observed. 

 

From the limited information available, ephedrine use during pregnancy has not been 

associated with an increased risk of birth defects.  

 

However, ephedrine may increase the risk of vascular disruption defects due to 

vasoconstrictive effects of the medicine. 

 

Ephedrine has been used to control maternal blood pressure during pregnancy by 

increasing the heart rate and cardiac output.  

 

Ephedrine can cross the placental barrier and cause an increase in fetal heart rate and 

catecholamine levels. Therefore, maternal and fetal monitoring is recommended when 

systemic administration of ephedrine is required during a caesarean section or during an 

anaphylactic shock. 

 

Short term use of topical ephedrine preparations are considered safe to use during 

pregnancy, as systemic absorption is expected to be minimal and unlikely to cause 

adverse effects in the developing fetus. 

 

Breast feeding 

 

Published reports describing the use of ephedrine during breastfeeding have not been 

located, but ephedrine is known to be excreted into breast milk. 

 

If a short course of systemic ephedrine is needed during breastfeeding, observe the 

breastfed infant for adverse effects such as irritability, disturbed sleeping patterns and 

poor feeding. 

 

Topical preparations of ephedrine are considered safe to use during breastfeeding as 

systemic absorption is expected to be minimal. 

 

Adverse Effects 

 

Adverse effects may include:  

 

1. CVS: 

 

 ● Tachycardia  

 

 ● Hypertension  

 

● Precipitation of angina pectoris (usually in those with atherosclerotic 

 disease).   

 

 ● Arrhythmias: 

 



♥ Serious / life-threatening malignant arrhythmias (e.g. VT/ VF) may 

 occur in patients with organic heart disease or those receiving 

 other drugs that sensitize the heart to arrhythmias, (such as 

 halogenated anesthetics).      

 

2. CNS: 

 

● Anxiety / restlessness / agitation.  

 

● Tremor 

 

● Diaphoresis  

 

● Insomnia (chronic use)  

 

● Confusion / euphoria / delirium is larger doses.  

 

● Psychosis characterised by paranoia, hallucinations, depression and 

 bizarre mentation in cases or chronic abuse   

 

3. GIT: 

 

 ● Nausea / vomiting 

 

 ● Mild abdominal pains 

 

4. Acute urinary retention (particularly in those with prostatic hypertrophy). 

 

5. Extravasation with IV use may cause tissue necrosis and sloughing of skin tissue 

 

6. Tachyphylaxis  

 

7.  Psychological and physical addiction: 

 

● Long term (oral) ephedrine use can lead to psychological and physical 

 addiction. 

 

Ephedrine and pseudoephedrine are commonly used as a base 

compound for the production of illicit sympathomimetic drugs of 

abuse. 

 

Dosing 

 

IV: 

 

Dilute the 1 ml ampoule in 10 mls of normal saline.  

 

Therefore: 4 



 

● Ephedrine hydrochloride  = 25 mg in 10 mls = 2.5 mg in 1 ml  

 

● Ephedrine sulfate = 30 mg in 10 mls = 3 mg in 1 ml 

 

 

Inject 5 - 25 mg slowly IV. 

 

The dose may be repeated every 5 - 10 minutes until the desired response is obtained. 

 

Take care to avoid any extravasation. 

 

As a general rule the parenteral adult dose should not exceed 150 mg in 24 hours. 

 

Topical mucosal: 

 

Adult: 

 

● Nasal drops 0.5% or 1%: 1 or 2 drops into each nostril up to 4 times daily. 

 

Child > 6 months: 

 

● Avoid using for rhinitis due to common cold in children < 6 years. 

 

● Nasal drop 0.25%: 1 or 2 drops into each nostril up to 4 times daily. 
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