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ABSTRACT:  
Ephedrine and pseudoephedrine are both sympathomimetic amines with a wide range of 
pharmacological effects on the cardiovascular, respiratory, and central nervous 
systems. In this 
comprehensive review, we explore the pharmacology and clinical applications of 
these two 
compounds, with a focus on their use as decongestants and bronchodilators.We begin 
by describing 
the molecular structure and mechanisms of action of ephedrine and pseudoephedrine, 
including their 
effects on adrenergic receptors and the release of endogenous catecholamines. We 
then review the 
pharmacokinetics of these compounds, including their absorption, distribution, 
metabolism, and 
excretion.Next, we discuss the clinical uses of ephedrine and pseudoephedrine, 
focusing on their 
effectiveness as decongestants for nasal and sinus congestion and as 
bronchodilators for asthma and 
other respiratory conditions. We also examine their potential use in the treatment 
of hypotension, 
narcolepsy, and obesity.Finally, we discuss the safety and potential adverse 
effects of ephedrine and 
pseudoephedrine, including their potential for abuse and dependence, cardiovascular 
effects, and 
interactions with other medications. We conclude with recommendations for the 



appropriate use of 
these compounds in clinical practice, including dosage recommendations and 
monitoring for 
potential adverse effects. 
1. Introduction 
Ephedrine and pseudoephedrine are two alkaloids that 
have been widely used in the field of medicine for their 
bronchodilatory and decongestant effects [1]. These two 
compounds are structurally similar and have a shared 
mechanism of action, but they differ in terms of their 
pharmacological properties and clinical applications [2]. 
Ephedrine, also known as ma-huang, is derived from the 
plant Ephedra sinica and has been used for centuries in 
traditional Chinese medicine[3]. In modern medicine, 
ephedrine is primarily used as a bronchodilator to treat 
asthma and as a vasoconstrictor to manage hypotension 
and shock. Ephedrine can also stimulate the central 
nervous system, which makes it useful in the treatment 
of narcolepsy and depression [4].Pseudoephedrine, on 
the other hand, is a synthetic compound that is 
structurally similar to ephedrine. Pseudoephedrine is 
commonly used as a decongestant to relieve symptoms 
of nasal congestion caused by allergies, colds, or 
sinusitis. Pseudoephedrine acts by reducing the swelling 
of the nasal passages, which allows for easier breathing 
[5].Despite their therapeutic benefits, ephedrine and 
pseudoephedrine are also known to have potential 
adverse effects. Ephedrine can cause hypertension, 
tachycardia, and arrhythmias, while pseudoephedrine

can cause nervousness, restlessness, and insomnia [6]. 
Both compounds are also known to have abuse potential 
and have been banned or regulated in many countries 
due to their use in the production of methamphetamine 
[7].Given their complex pharmacological profile, it is 
important for healthcare professionals to have a 
comprehensive understanding of ephedrine and 
pseudoephedrine, including their mechanism of action, 
therapeutic applications, and potential risks [8]. This 
review aims to provide a thorough overview of the 
pharmacology and clinical applications of ephedrine 
and pseudoephedrine, as well as their associated adverse 
effects and regulatory status. 
1.1 Molecular Structure 
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In Fig.1. , the central carbon atom (C) is bonded to an 
amino group (N), a hydroxyl group (OH), and two 
methyl groups (CH3). The nitrogen atom is also bonded 
to a hydrogen atom (H). The two methyl groups are 
located on opposite sides of the plane of the molecule, 
giving ephedrine a chiral center and two enantiomers 



(mirror-image isomers)[10]. 
Fig.1. Molecular Structure of Ephedrine. 
Like ephedrine, pseudoephedrine (fig.2) has a central 
carbon atom C that is bonded to an amino group (N), a 
hydroxyl group (OH), and two methyl groups (CH3). 
However, in pseudoephedrine, one of the methyl groups 
is replaced by a hydrogen atom, resulting in a less bulky 
molecule with a less pronounced chiral center. As a 
result, pseudoephedrine has only one chiral center and 
two diastereomers (non-mirror-image isomers)[11]. 
Fig.2. Molecular Structure of  Pseudoephedrine.  
1.2 
Difference 
Pseudoephedrine  
between 
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Ephedrine and pseudoephedrine are two similar 
compounds with slightly different chemical structures 
and physiological effects.Ephedrine is a naturally 
occurring alkaloid found in certain plants, including 
species of the Ephedra genus. It is a sympathomimetic 
amine that acts as a stimulant and a bronchodilator, 
meaning it can open up airways in the lungs and 
improve breathing [12]. Ephedrine can also increase 
heart rate and blood pressure, and it has been used in the 
past to treat asthma, nasal congestion, and other 
respiratory problems [13]. 
Pseudoephedrine, on the other hand, is a synthetic 
compound that is chemically similar to ephedrine. It is 
also a sympathomimetic amine, but it is less potent than 
ephedrine in its effects on the central nervous system 
[14]. Pseudoephedrine is commonly used as a 
decongestant to treat nasal congestion caused by 
allergies, colds, or the flu. It works by constricting 
blood vessels in the nasal passages, which reduces 
swelling and congestion. 
One significant difference between ephedrine and 
pseudoephedrine is their legal status. Ephedrine is a 
controlled substance in many countries due to its 
potential 
for 
abuse 
and 
dependence, 
while 
pseudoephedrine is available over-the-counter in most 
places but is also subject to some regulation due to its 
use in the illicit manufacture of methamphetamine [15]. 

2.  
Pharmacology 
 

Ephedrine 
and pseudoephedrine have similar 
pharmacological properties, but they differ in their 
potency and selectivity for various receptors. Both 
compounds act as indirect sympathomimetic agents by 



increasing the release of norepinephrine and stimulating 
both ?- and ?-adrenergic receptors [16]. Ephedrine has 
higher affinity for ?-adrenergic receptors, whereas 
pseudoephedrine is more selective for ?-adrenergic 
receptors. Additionally, both compounds have weak 
direct sympathomimetic effects and can cause release of 
catecholamines from the adrenal medulla. Both 
ephedrine and pseudoephedrine also have mild central 
nervous system stimulant effects [17]. 
Ephedrine 
and 
pseudoephedrine 
sympathomimetic agents that stimulate the sympathetic 
nervous system. They are used for their bronchodilator 
and decongestant effects, respectively, but can also have 
other physiological effects such as increasing heart rate, 
blood pressure, and metabolic rate [18]. 
Ephedrine acts on both alpha and beta adrenergic 
receptors and stimulates the release of norepinephrine 
from presynaptic nerve terminals, leading to increased 
sympathetic activity [19]. Its primary use is as a 
bronchodilator in the treatment of asthma, but it has also 
been used as a weight loss aid and as a stimulant to 
increase alertness and energy.Ephedrine is a Schedule V 
controlled substance in the United States due to its 
potential for abuse and dependence [20]. 
Pseudoephedrine is a sympathomimetic agent that acts 
primarily on alpha adrenergic receptors to produce its 
decongestant effects. It causes vasoconstriction in nasal 
blood vessels, reducing swelling and congestion in the 
nasal passages. Pseudoephedrine is also used to treat 
urinary incontinence, hypotension, and as a stimulant. 
Due to its use in the production of the illegal drug 
methamphetamine, it is a controlled substance in many 
countries, including the United States [21]. 
Both ephedrine and pseudoephedrine have potential side 
effects 
including 
hypertension, 
palpitations, 
nervousness, 
insomnia, 
gastrointestinal disturbances. They can also cause more 
serious adverse effects such as arrhythmias, seizures, 
and stroke, particularly in high doses or with prolonged 
use. It is important to use these drugs only under the 
supervision of a healthcare professional and to follow 
the recommended dosing instructions [22]. 
3. Clinical Applications 
3.1 Treatment of Asthma 
are 
both 
tachycardia, 
and 
Asthma, a chronic respiratory disease, is a prevalent 
condition worldwide, characterized by persistent 
inflammation caused by immune cells [23]. The 
treatment of asthma is complex and multifaceted, but 
ephedra, with its multiple targets and function 



pathways, has shown promising results in the 
management of asthma [24]. The use of ephedra for 
cough and asthma dates back to ancient times in East 
Asia, where it was combined with other drugs. 
Ephedrine, pseudoephedrine, and volatile oils found in 
ephedra possess anti-asthmatic properties, with 
ephedrine being the most potent among them [25]. 
Recent studies have demonstrated that ephedrine, in 
combination with lignins such as arctiin, arctigenin, 
descurainoside, and descurainolide B, can produce a 
bronchodilation effect and alleviate cough and asthma. 
Furthermore, ephedra has the potential to regulate the 
immune imbalance in Th1/Th2 and Th17/Treg cells, 
making it a promising therapeutic option for asthma 
management in clinical settings [26]. 
 

3.2  Treatment of Skin Diseases 
Ephedrine and pseudoephedrine are two drugs 
commonly used for their stimulant and decongestant 
effects. However, these compounds have also been 
found to be effective in treating certain skin diseases 
[27].Ephedrine is a sympathomimetic drug that acts on 
the sympathetic nervous system. It is commonly used as 
a decongestant and bronchodilator, and has been used in 
traditional Chinese medicine for thousands of years to 
treat respiratory conditions. In recent years, ephedrine 
has also been found to be effective in the treatment of 
certain skin diseases, such as atopic dermatitis, 
psoriasis, and vitiligo [28]. 
Atopic dermatitis, also known as eczema, is a chronic 
skin condition characterized by dry, itchy, and inflamed 
skin. It is believed to be caused by an overactive 
immune system, which leads to inflammation and 
damage to the skin barrier [29]. Ephedrine has been 
found to have anti-inflammatory effects, which can help 
to reduce the symptoms of atopic dermatitis [30]. In a 
study published in the Journal of Investigative


