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Abstract. Beta-2 adrenomimetic drugs, also known as beta-2 adrenergic agonists, represent one of 

the most important pharmacological groups used in respiratory and obstetric medicine. They act 

selectively on beta-2 adrenergic receptors, producing smooth muscle relaxation, bronchodilation, and 

inhibition of uterine contractions. These agents are crucial in the management of asthma, chronic 

obstructive pulmonary disease (COPD), and premature labor. However, their use requires careful 

consideration of pharmacokinetics, receptor selectivity, and adverse effects, particularly in patients 

with cardiovascular disease, diabetes, or thyroid dysfunction. This article provides an in-depth 

overview of the pharmacodynamics, pharmacokinetics, clinical applications, adverse reactions, and 

therapeutic nuances of beta-2 adrenomimetic drugs, emphasizing their role in modern clinical 

pharmacology and rational drug therapy. 
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INTRОDUСTIОN 

The discovery and clinical development of beta-adrenergic receptor agonists have profoundly 

influenced the treatment of respiratory and cardiovascular disorders. Among these, beta-2 

adrenomimetic drugs occupy a particularly significant place because of their ability to selectively 

stimulate beta-2 receptors, which are predominantly located in bronchial smooth muscles, vascular 

endothelium, and the uterus. The activation of these receptors results in relaxation of smooth muscle 

fibers, bronchodilation, and decreased airway resistance, making them indispensable in the treatment 

of asthma and chronic obstructive pulmonary disease [1]. 

The pharmacological basis for beta-2 adrenomimetic therapy stems from the sympathetic nervous 

system’s adrenergic mechanisms. Endogenous catecholamines such as epinephrine and 

norepinephrine interact with both alpha and beta adrenergic receptors, producing widespread 

physiological effects. However, their lack of selectivity and short duration of action limit clinical use. 

The development of synthetic beta-2 selective agonists, such as salbutamol (albuterol), terbutaline, 

formoterol, and salmeterol, marked a major breakthrough by allowing targeted bronchodilation with 

reduced cardiovascular side effects. In obstetrics, beta-2 agonists such as ritodrine and hexoprenaline 

have been used as tocolytics to delay premature labor, demonstrating the systemic versatility of this 

class. 

MАTЕRIАLS АND MЕTHОDS 

Beta-2 adrenomimetics exert their action by selectively binding to beta-2 adrenergic receptors located 

on the surface of smooth muscle cells. These receptors are G-protein-coupled and linked to adenylate 

cyclase activation. Upon stimulation, intracellular cyclic adenosine monophosphate (cAMP) levels 

rise, leading to the activation of protein kinase A (PKA). This enzyme phosphorylates key proteins 

responsible for maintaining intracellular calcium balance, ultimately reducing cytosolic calcium 

concentrations and causing smooth muscle relaxation. 
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In the bronchial tree, this mechanism results in rapid airway dilation, increased airflow, and relief 

from bronchospasm. Additionally, beta-2 receptor activation enhances mucociliary clearance, reduces 

mediator release from mast cells, and improves alveolar ventilation. Beyond the respiratory system, 

beta-2 agonists relax uterine smooth muscle, inhibiting premature uterine contractions — an effect 

exploited in obstetric pharmacotherapy [2]. 

However, beta-2 receptors are not entirely exclusive to the bronchi or uterus. They are also found in 

skeletal muscles, the liver, and the vasculature, which explains systemic side effects such as tremor, 

tachycardia, and metabolic disturbances. The degree of receptor selectivity varies among drugs, 

influencing both therapeutic potency and adverse profiles. For example, formoterol and salmeterol 

demonstrate high receptor affinity and prolonged activity due to their lipophilicity, whereas 

salbutamol and terbutaline act rapidly but for shorter durations. 

RЕSULTS АND DISСUSSIОN 

The pharmacokinetic characteristics of beta-2 adrenomimetic drugs depend on the route of 

administration and chemical structure. Inhaled formulations — including aerosols, dry powders, and 

nebulized solutions — are preferred because they provide rapid bronchodilation with minimal 

systemic absorption. Peak plasma concentrations occur within 5–15 minutes after inhalation, and the 

therapeutic effect typically lasts between 4 and 6 hours for short-acting agents. 

Orally administered beta-2 agonists undergo first-pass hepatic metabolism, leading to lower 

bioavailability and a higher risk of systemic effects such as tachycardia and tremor. Parenteral routes 

(intravenous or subcutaneous) are reserved for acute bronchospasm or tocolytic therapy. The 

metabolism of most beta-2 agonists occurs primarily in the liver through sulfation or conjugation, 

followed by renal excretion [3]. 

Lipophilic long-acting beta-2 agonists (LABAs), such as salmeterol and formoterol, bind to lipid 

membranes and gradually diffuse to the receptor sites, providing sustained bronchodilation for 12–

24 hours. Their delayed onset but extended duration make them suitable for maintenance therapy, 

particularly in combination with inhaled corticosteroids. 

Clinically, beta-2 adrenomimetics are classified based on their duration of action: 

Short-acting beta-2 agonists (SABAs): Salbutamol (albuterol), terbutaline, fenoterol. These are used 

for quick relief of acute bronchospasm in asthma and COPD. 

Long-acting beta-2 agonists (LABAs): Formoterol, salmeterol. These provide sustained control of 

chronic airway inflammation when used in combination with inhaled corticosteroids. 

Ultra-long-acting beta-2 agonists (ultra-LABAs): Indacaterol, vilanterol, olodaterol. These are used 

once daily for long-term COPD management. 

Tocolytic beta-2 agonists: Ritodrine, hexoprenaline, and terbutaline in obstetric applications to delay 

preterm labor. 

In respiratory medicine, short-acting agents remain the cornerstone of emergency therapy, providing 

rapid relief during asthma attacks. Long-acting agents are designed for maintenance therapy to 

prevent nocturnal symptoms and exercise-induced bronchospasm. Their efficacy lies in sustained 

beta-2 receptor activation without causing significant receptor desensitization when used 

appropriately. 

Despite their clinical utility, beta-2 adrenomimetic drugs carry a significant risk of systemic side 

effects, particularly at high doses or in susceptible patients. Tremor is the most common adverse 

effect, resulting from beta-2 stimulation of skeletal muscle. Tachycardia and palpitations occur due 
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to direct beta-2-mediated vasodilation and reflex sympathetic activation, as well as partial beta-1 

receptor cross-stimulation at higher doses. 

Metabolic disturbances include hypokalemia, hyperglycemia, and lactic acidosis, resulting from 

enhanced potassium uptake into cells and increased glycogenolysis. In diabetic patients, these effects 

can destabilize glucose control. Prolonged use of high-dose inhaled beta-2 agonists can lead to 

receptor downregulation and tolerance, reducing therapeutic efficacy and increasing the need for 

higher doses — a phenomenon known as tachyphylaxis [4]. 

In obstetric use, systemic beta-2 agonists can cause maternal tachycardia, pulmonary edema, and 

hyperglycemia. In the fetus, they may induce transient tachycardia or hypoglycemia post-delivery 

due to beta-adrenergic stimulation. Therefore, obstetric beta-2 agonists are reserved for short-term 

use under strict medical supervision. 

Beta-2 agonists may interact with several other drugs, amplifying or antagonizing their effects. Non-

selective beta-blockers (such as propranolol) can inhibit bronchodilation and provoke bronchospasm, 

especially in asthmatic patients. Monoamine oxidase inhibitors (MAOIs) and tricyclic antidepressants 

potentiate the cardiovascular effects of beta-2 agonists, increasing the risk of arrhythmias. Concurrent 

use with diuretics or glucocorticoids may exacerbate hypokalemia. 

Contraindications include severe cardiac arrhythmias, uncontrolled hyperthyroidism, hypertrophic 

cardiomyopathy, and a history of paradoxical bronchospasm with previous beta-2 agonist use. 

Caution is warranted in elderly patients and those with diabetes mellitus or ischemic heart disease. 

From a pharmacological standpoint, the success of beta-2 agonist therapy depends on receptor 

selectivity, optimal dosing, and delivery system efficiency. Inhalation therapy maximizes therapeutic 

effects while minimizing systemic exposure, and combination therapy with corticosteroids helps 

control airway inflammation and reduce receptor desensitization [5]. 

Modern inhaler technology — including metered-dose inhalers (MDIs), dry powder inhalers (DPIs), 

and nebulizers — enhances the precision of delivery. Pharmacogenetic studies suggest that variations 

in the ADRB2 gene, encoding the beta-2 receptor, may influence patient responsiveness, explaining 

interindividual differences in therapeutic outcomes. Personalized medicine approaches may thus 

refine beta-2 agonist dosing and formulation selection in the future. 

СОNСLUSIОN 

Beta-2 adrenomimetic drugs remain fundamental agents in clinical pharmacology, bridging 

respiratory and obstetric medicine through their potent smooth muscle relaxant properties. Their 

mechanism of action, centered on the stimulation of adenylate cyclase and the elevation of 

intracellular cAMP, makes them uniquely effective in reversing bronchospasm and preventing 

premature labor. However, their benefits must be balanced against the risks of cardiovascular, 

metabolic, and neuromuscular side effects. 

The clinical application of these drugs demands precision — choosing the right agent, dose, and route 

based on the patient’s condition, age, comorbidities, and concurrent medications. Rational use, guided 

by pharmacokinetic principles and careful monitoring, minimizes toxicity and enhances therapeutic 

outcomes. 

As pharmacological research progresses, novel beta-2 agonists with improved receptor selectivity, 

prolonged action, and reduced systemic exposure are being developed. Coupled with advances in 

inhalation delivery systems and genetic profiling, these innovations promise to elevate beta-2 

adrenomimetic therapy to an even higher standard of safety and efficacy in the years ahead. 
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