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Abstract: Background: The special approaches by the International Olympic Committee (IOC) had adapted to beta2-agonists and the 
implications for athlete, these are reviewed by a former Olympic team physician who later became a member of the Medical 
Commission of the International Olympic Committee. Steadily increasing knowledge of the effects of inhaled beta2-agonists on health 
is concerned with the fact that oral beta2-agonists may be anabolic, and rapid increased use of inhaled beta2-agonists by elite athletes 
has contributed to the changes to the IOC rules. Since 2001, the necessity for athletes to meet IOC criteria has resulted in improved 
management of athletes. The prevalence of beta-2 agonist use by athletes mirrors the known prevalence of asthma symptoms in each 
country, although athletes in endurance events have the highest prevalence. The regulations for doping control prohibit the use of beta2 
agonist bronchodilators (salbutamol, salmeterol, formoterol, and terbutaline) unless the subject follows the procedure of therapeutic 
use exemption (TUE). Methods: Analytical methods was used for this article by reviewing relevant publications, primarily based on the 
online sports medicine journals available on Internet, Wikipedia, Elsevier, PubMed, Google Scholar, World Anti Doping Agency and 
National Anti Doping Agency online sources. Objective: This review provides an overview on therapeutic use exemption and misuse in 
Sports and its adverse effect on health, and to highlight that really this drug is drug should used only for asthma and bronchodilator 
treatment. Conclusion: Use of Beta -2 Agonist is in the list of prohibited substances of World Anti-Doping Agency's (WADA); the use of 
Beta -2 Agonist is banned both in competition and out of competition and Beta - 2 Agonist are usually tested by authorized anti-doping 
laboratories of WADA. Strict vigilance of fair play should be pursued, but excessive control can lead to situations of inequality for 
asthmatic athletes such that a third of athletes cannot be treated with beta2 agonists. Therefore under current regulations, asthmatic 
athletes are often denied the most effective therapeutic option. Beta 2 Agonist should be use under the medical condition otherwise it 
badly affects the health of user. 
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1. Introduction 
 
The Beta-2 agonist is a family of medicines that are actually 
used in a variety of fields of medicine. In fact they're most 
frequently used as medications to treat asthma and bronchial 
disorder. There are two different types of beta receptors. One 
is the beta-1 receptor which is found in the brain but also in 
the heart and second is the beta-2 receptor which is found in 
the brain but also in the lungs and on blood vessels. So there 
are a variety of different types of beta receptors. The 
differences stem from selectivity in which beta receptor these 
drugs block, whether it's the beta-1 or beta-2 or both 
receptors. And there are clinical situations where one might 
want to have that selectivity. In psychiatry the most 
commonly used beta blocker is propanerol, or inderol, which 
is a non-selective beta blocker, so it blocks both beta-1 and 
beta-2 receptors. And beta blockers tend to be used most 
frequently in situations where there is performance anxiety or 
public speaking anxiety situation and they work primarily by 
actually blocking the physical manifestations of anxiety, so 
they have very little effect on the emotional sense of anxiety. 
But what they do is help with things like tremors and 
palpitations and shortness of breath, and sweating and the 
physical symptoms people experience when they're in anxiety 
inducing situations. So in that way they can actually make 
people much more functional, much more able to tolerate 
these types of situations that cause a lot of anxiety for them.  
 
Food and Drug Administration (FDA) (2005) alerted 
healthcare professionals and patients that several long-acting 
bronchodilator medicines have been associated with possible 
increased risk of worsening wheezing in some people, and 
requested that manufacturers update warnings in their 
existing product labeling. Cornell University & Stanford 

University (2006) researchers reported that a meta-analysis 
they conducted found that "regularly inhaled beta-agonists 
increased the risk of respiratory death more than twofold, 
compared with a placebo," while used to treat chronic 
obstructive pulmonary disease (COPD). In 2008, a panel of 
experts convened by the Food and Drug Administration 
(FDA) voted to ban the drugs Serevent and Foradil from use 
in the treatment of asthma. It was shown that, when these two 
drugs are used without steroids, they increase the risks of 
more severe attacks. The experts said that two other much 
more popular asthma drugs containing long-acting beta-
agonists.  
 
All beta-2 agonists are prohibited except the following:  
Salbutamol (maximum 1600 micrograms over 24 hours), 
Formoterol (maximum 36 micrograms over 24 hours) 
Salmeterol when taken by inhalation in accordance with the 
legal medically advice recommended therapeutic regime. The 
presence in urine of salbutamol in excess of 1000 ng/mL or 
formoterol in excess of 30 ng/mL is presumed not to be an 
intended therapeutic use of the substance and will be 
considered as an adverse analytical finding unless the Athlete 
proves, through a controlled pharmacokinetic study, that the 
abnormal result was the consequence of the use of the 
therapeutic inhaled dose up to the Beta-2-Agonists are 
dilators which cause dilation of vessels by relaxing the 
smooth muscle surrounding them.  
 
1.1 Methodology 
 
This survey is an analysis of literature on of up to now 
research conducted on Beta-2 Agonist in sports medicine. 
The analysis involves a dozen scientific databases, examined 
in order to find out the health hazard approach in sports. The 
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gathered data are supplemented and verified from the online 
web source of World Anti Doping Agency, National Anti 
Doping Agency and National Dope Test Laboratory.  
 
1.2 Medical Uses of Beta-2-Agonists:  
 
Inhaled forms of Beta-2-agonists (including salmeterol, 
salbutamol, formoterol and terbutaline) are used for the 
treatment of Asthma and exercise-induced bronchospasm 
(EIB). Injected forms are most commonly used in the 
prevention of premature labour, as they act to relax the 
smooth muscle of the uterus and so inhibit contractions. 
Beta-2-adrenoreceptor agonists are drugs that act as 
bronchodilators. The drugs stimulate the airways in the lungs 
to open wider the bronchi, permitting more air to pass. 
 
Certain beta-2 agonists were used illegally in intensive 
livestock farming before coming to be misused in sports as 
well. When administered in high doses, these substances 
promote protein synthesis, which in the case of animals 
resulted in an increase in the proportion of muscle mass to fat 
mass. Athletes using these substances for doping anticipate 
similar effects, as well as a short-term enhancement of 
performance due to the dilation of bronchial passages. 
Scientific research has not substantiated these expectations, 
however. Many beta-2 agonists are prohibited in sports. In 
some cases therapy for medical reasons must be approved by 
applying for a therapeutic use exemption (TUE).The drugs 
are especially helpful to asthmatics, who can suffer from 
insufficient air supply to the lungs due to narrowing of the 
bronchi. Athletes who take beta-2 agonists can also improve 
their athletic performance, because of the increased infusion 
of air. However, this type of athletic enhancement is illegal. 
 
Beta-2 agonists such as salbutamol, salmeterol, terbutaline, 
and Eformoterol mimic the effects of adrenaline and 
noradrenaline that are naturally produced in the body. The 
latter drugs stimulate changes in the body such as bronchial 
dilation, which help prepare the body to react for action (the 
"fight or flight" reaction). When beta-2 agonists enter the 
lung bronchi, they interact with a particular receptor on the 
surface of the lung tissue. It is this agonist interaction with 
beta-2 receptors that stimulates the expansion of the bronchi. 
The drugs are typically delivered to the lungs via an inhaler, 
although they can be delivered via an injection, as a vapor 
produced by a nebulizer, as a tablet, or in syrup form. 
 
Bronchodilation is maintained for various lengths of time, 
depending on the beta-2 agonist used. For example, 
salbutamol stimulates dilation within 30 minutes, with 
maximum dilation reached three or four hours later. 
Eformoterol acts more quickly, with dilation occurring within 
three minutes after application, and maximum dilation 
reached after one to two hours. Both agonists are long 
lasting, with dilation persisting for approximately 12 hours. 
Other beta-2 agonists produce effects for shorter time 
periods. 
 
2. Misuse in Sports 
 
Many athletes use the Beta-2 agonists to increase the oxygen 
intake. Beta-2 agonists such as salbutamol have become a 

concern in sports because the high doses of this drug can act 
as an anabolic agent to promote gain in weight, mainly in the 
form of muscle in the body. However, this increased strength 
and the increased oxygen intake comes with a risk of health 
damage. Beta-2-adrenoreceptor (beta-2) agonists are drugs 
that act as bronchodilators. The drugs stimulate the airways 
in the lungs to open wider, permitting maximum air to pass. 
 
Before coming to be misused in sports as well as certain 
beta-2 agonists were used illegally in intensive livestock 
farming. When administered in high doses, these substances 
promote protein synthesis, which in the case of animals 
resulted in an increase in the proportion of muscle mass to fat 
mass. Athletes using these substances for doping anticipate 
similar effects, as well as a short-term enhancement of 
performance due to the dilation of bronchial passages. 
Scientific research has not substantiated these expectations, 
however. Some beta-2 agonists are prohibited in sports. In 
some cases therapy for medical reasons must be approved by 
applying for a therapeutic use exemption (TUE). 
 
The drugs are especially helpful to asthmatics athletes, who 
can suffer from insufficient air supply to the lungs due to 
narrowing of the bronchi. Athletes who take beta-2 agonists 
can also improve their athletic performance, because of the 
increased infusion of air. However, this type of athletic 
enhancement is illegal. 
 
3. Adverse Effect of use of Beta-2 Agonist  
 
Along with its desired effects, these drugs may cause some 
unwanted effects which may be health hazards. Although not 
at all of side effects may occur, if they do occur they may 
need medical attention. 
 
3.1 Fatigue and Dizziness 
 
The athletes may experience fatigue and dizziness while 
taking beta blockers. You may just seem more tired and 
sleepy than usual. Be careful if you drive or do anything that 
requires you to be awake and alert, states. Avoid drinking 
alcohol while taking this drug; it may increase drowsiness 
and dizziness. Fatigue and dizziness may subside over time 
after your body has some time to adjust to your medication. 
 
3.2 Shortness of Breath 
 
The athletes may experience shortness of breath while taking 
this drug. You may notice that you are out of breath while 
doing daily activities. Beta 2 agonist generally isn’t used in 
people with asthma because of concerns that the medication 
may trigger severe asthma attacks. Due to use of these drugs 
shortness of breath becomes bothersome and impacts your 
daily lifestyle. 
 
3.3 Effect on Reproductive System 
 
Adverse effects of beta 2 agonist include a decreased sex 
drive (low libido), impotence. If these adverse effects 
become intolerable, contact your healthcare provider. They 
may be able to switch you to a different medication or 
prescribe something to alleviate your symptoms.  
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3.4 Major cardiac Effects 
 
Beta-2 agonist blockade include the precipitation or 
worsening of congestive heart failure, and significant 
negative chronotropy. Increased peripheral vascular 
resistance, induced by nonselective beta blockers, also may 
contribute to the decline in myocardial function in this 
setting. On the other hand, drugs with intrinsic sympathetic 
activity (ISA), such as pindolol, may be less likely to impair 
myocardial function.  
 
3.5 Other Adverse Effects 
 
In rare cases, a serious allergic reaction may occur while 
using beta-2 agonist medications. Symptoms include hives, 
difficulty breathing and swelling of your face, lips, tongue or 
throat, reports. Other serious effects include depression; 
fainting, rapid heartbeat and jaundices. If any athletes 
experience any of these symptoms, seek immediate medical 
attention. 
 
4. Some other adverse effect of Beta 2 Agonist 

 

Adverse effect of use of Beta-2 Agonist 
 

• Palpitations  
• Muscle cramps  
• Headaches  
• Dizziness and Nausea  
• Mood disorders  
• Sweating  
• Anxiety  
• Arrhythmias  
• Tremor (usually of the hands) 
• Weakening of the heart muscle,  
• Cardiac arrhythmia and angina pectoris 
• Uncontrollable muscle spasms  
• Increased glucose levels in the blood 
• Low level of blood Potassium  
• Nervousness 
• Insomnia  
• Tachycardia 

 

 
5. Conclusion 
 
In the sport use of Beta-2 Agonist is in the list of prohibited 
substances of World Anti-Doping Agency's (WADA); the 
use of Beta-2 Agonist is banned both in competition and out 
of competition and Beta - 2 Agonist are usually tested by 
authorized anti-doping laboratories of WADA. Strict 
vigilance of fair play should be pursued, but excessive 
control can lead to situations of inequality for asthmatic 
athletes such that a third of athletes cannot be treated with 
beta-2 agonists. Therefore under current regulations, 
asthmatic athletes are often denied the most effective 
therapeutic option. Beta 2 Agonist should be use under the 
medical condition otherwise it badly affects the health of 
user. 
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