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Exercise Pill or Exercise Medicine 
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Board Certified Exercise Physiologist
 
        Encouraging participation in regular exercise is a key public health strategy for decreasing the risk of chronic diseases and early mortality.

R
 ecently, a friend said, "I wish I had a pill that would keep me healthy."  He wasn't talking about a drug such as atenolol for high blood pressure.  As our conversation continued, it became clear that he wanted a pill that would produce physiologic changes similar to what takes place when a person exercises.  He wanted what is increasingly known as an exercise pill.  After a deep breath I looked him in the eyes and said, "Actually, researchers have been working on developing a drug that causes the body to respond as though it had just finished an exercise session."
	 Today, researchers are reporting that an experimental drug can mimic the results of an exercise regimen — with no exercise required. 

~ Alexis Madrigal, Science. 2008 


His comment was, "Really, where can I get some?"  I said, "Presently, the research has been done only with mice.  But, of course, all you need to do is to start a 30-min walking program 3 d·wk-1.”  He said, “No way, I want a pill.  I don't want to exercise."  He was not interested in exercising. He had made up his mind that he wanted to be healthy and strong without exercising!  After all, the majority of the population is not interested in exercising.  It takes a lot of mental effort to start an exercise program and stay with it.  Even getting a person to engage in a progressive relaxation session once or twice a week to reduce stress is next to impossible.
Although the idea of an exercise pill is very appealing to men and women of all ages, it raises many questions.  For example, is it the answer to the many hours that adults spend in sedentary behavior?  Will it correct society's obesity and type 2 diabetes problems?  If so, how long will it work, how much will it cost, and will it work across age and sex?  Will the exercise pill require some exercise?    If so, how much exercise is enough to improve the musculoskeletal system versus the heart and lungs?  Will it result in cardiovascular adaptations, such as a decrease in double product, myocardial oxygen consumption, and relative cardiac efficiency?  Will the pill do everything that exercise does for the mind, particularly the improvement in well-being?   Will it control the percentage of body fat in children and adolescents? Will the exercise pill promote fun among friends and family?  
	Spending on prescription drugs in the United States rose at double-digit rates throughout the past decade.

~ Employee Benefit 
Research Institute (2)


Since the federal government (1) issued its first national exercise guidelines in 2008, there is the general acceptance that an increase in physical activity protects against chronic diseases (e.g., coronary artery disease, hypertension, and some forms of cancer) and disabilities. Yet, interestingly, even though the medical community understands the importance of regular exercise, ~40% of the medical doctors talk to their patients about exercise. The majority of the doctors would rather tell their patients about the benefits of a particular drug to prevent a heart attack or a stroke, to enable ambulation, improve circulation, and promote relaxation.  After all, it is easier to prescribe a pill or a combination of pills than to take the time to talk about the patients' unhealthy lifestyle behaviors and the specifics of an exercise prescription. 
If the conversation between the physician and the patient is not about surgery to reduce body fat, then, it will be about the "exercise pill" to burn fat.  Why, because the idea of an exercise pill is gaining popularity as the answer to improving the nation’s health problems.  In fact, if such a pill existed for human beings, it is reasonable to conclude that it would replace exercise (given that a very small percent of Americans take time to exercise).  It would be the answer to our health problems.  Everyone would purchase "compound 14" (a molecule created by scientists at the University of Southampton in Great Britain) (3) to decrease body fat.  Compound 14 is said to work by setting off a chemical reaction that ultimately tricks cells into thinking they have run low on energy, which causes them to increase metabolism and uptake of glucose (that improved glucose tolerance and promoted weight loss in obese mice).  Let me see, which approach (the exercise pill or the exercise medicine prescription) makes more sense? 
I asked my brother Ed, which makes more sense?  He said, “I admit that I have never exercised and, frankly, I have an attitude about exercising.  If there is actually a magical exercise pill that I can pop every day or every other day, then, I want it.”  Then, I said, to my understanding there will not be an exercise pill for decades to come.  So, if you want to avoid sarcopenia (i.e., muscle wasting) with aging or a certain predisposition to chronic diseases (myocardial infarction, in particular) that result from a sedentary lifestyle, you will need to engage in a regular exercise program.  Perhaps, there will be an exercise pill in the future that will be available like other drugs, but not now!  
In Treads in Pharmacological Sciences, Ismail Laher of the Department of Pharmacology and Therapeutics at the University of British Columbia in Vancouver and Shunchang Li (4) of Beijing sport University said that with an increased understanding of how exercise influences the molecular pathways, the development of an exercise pill is feasible for some of the benefits.  In other words, the statement is one of a hopeful benefit of some positive changes in structure and function to help avoid certain diseases and disabilities.  
	 Today, researchers are reporting that an experimental drug can mimic the results of an exercise regimen — with no exercise required. 

~ Alexis Madrigal, Science. 2008 


Narkar et al. (5) studied AICAR in mice for 4 wks and reported that it induced metabolic genes and enhanced running endurance by 44%. They concluded that AICAR enhanced training adaptation by activating AMP-activated protein kinase (AMPK), which stimulates glucose uptake by skeletal muscle cells.  Then, AMPK interacts with another protein (PGC-1x) that results in an improvement in oxidative metabolism, mitochondrial biogenesis, fiber-type transformation in skeletal muscles, and ATP production. The lead researcher, Ronald Evans of the Salk Institute said, "It’s tricking the muscle into ‘believing’ it’s been exercised daily," and "…it proves you can have a pharmacologic equivalent to exercise." 
Another pharmacologic equivalent is known as GW501516 (also known on the black market as Endurobol), which is a drug created by Ligand Pharmaceuticals and GlaxoSmithKline in the 1990s as a drug for metabolic and cardiovascular diseases (6).  It was abandoned in 2007 because animal testing showed that it caused cancer to develop in several organs (including the liver, bladder, stomach, skin, thyroid, tongue, testes, ovaries, and womb).  When the drug was given in high doses to mice, their physical performance dramatically improved.  Athletes understand what this means, and they are abusing the drug as a doping agent (7). The World Anti-Doping Agency (WADA) developed a test for GW501516 and other related chemicals and added them to the prohibited list in 2009.  It has issued additional warnings to athletes that GW501516 is not safe.
According to Laher and Li (4), the exercise pill "...cannot act as a substitute for all the benefits of physical activity."  They also said that, "It is unrealistic to expect that exercise pills will fully be able to substitute for physical exercise...."  Hence, it looks like my friend will have to bite the bullet and put on his walking shoes, that is, if he interested in counteracting the consequences of physical inactivity that include a decrease in body's sensitivity to insulin, an increase in the storage of body fat, and a confirmed relationship with decreased health and longevity.  Also, it is important to point out that an exercise pill is not likely to have a positive link to endorphins that come from exercising.  
Given the limitations of an exercise pill, is my friend setting himself up to fail?  Now that we know that regular exercise is the equivalent of medicine, why shouldn't he simply embrace exercise medicine?  The short answer is that people are lazy. They are not interested in the work required to stay with an exercise program.  Society is interested in a quick fix for its problems.  Regardless of age and sex, the majority of Americans and people worldwide are not interested in exercise medicine, although obviously they should be to realize the mind and body benefits of exercise medicine.  The idea of waiting for an exercise pill to solve society's health problems is not the "right" answer to acknowledging that we, the people, must do our part!  
	Believe that life is worth living and your belief will help create the fact.
 
~ William James


While an exercise pill is appealing for people who cannot exercise due to paralysis or other reasons, the point of this article is that the exercise research is self-evident.  This idea is a major awakening to the profession of exercise physiology, especially from an entrepreneurial perspective.  The American Society of Exercise Physiologists (ASEP) created the first-ever professional infrastructure to promote professionalism and entrepreneurship in exercise physiology (8-10).  The ASEP leadership understands that exercise is the magic exercise medicine every person needs to empower the mind, to strengthen the skeletal system, and to prevent heart disease and some cancers.  ASEP Board Certified Exercise Physiologists are in a key position to implement safe and meaningful exercise medicine prescriptions.  
The couch potato must stop looking for the exercise pill in the mail.  The researchers must stop with the idea of creating one for the sedentary population.  It is either a dream or a misdirected way of thinking, similar to cheating and doping in athletics (11).  It is the wrong thinking to help with the life-changing decisions that are necessary to prevent chronic diseases and disabilities.  The idea that we need a pill so we can continue our bad lifestyle habits of physical inactivity, watching too much TV, failing to exercise, consuming too many calories, and living with too much stress and anxiety is misguided thinking.  
Is it cruel and hurtful to categorize physically inactive Americans as lazy or weak-willed?  The short answer is “no” because life is about making choices.  We can decide to exercise or we can hasten our death by living a sedentary lifestyle.  The fact that we want an exercise pill to be healthy means that the pharmaceutical industry continues to win the battle of financial profits over common sense.  Even now we look for a pill when we have a headache after work while failing do anything positive about the stress and tension with colleagues.  We need a magic exercise pill for our failure to monitor stress, to exercise to keep our heart and lungs healthy, and to lift weights to keep our muscles strong.  Otherwise, without the exercise pill we will have to either experience the act of exercising or grow old and sick prematurely.  
Isn't it interesting that hardly anyone disagrees with a magic pill for all the things we need to do but fail to do properly to live a happy and fulfilled life?  Yet, exercise is medicine!  While we know psychologically what we are doing, deep down we accept the idea of popping a pill because it has become part of our culture and who we are as human beings.  No doubt similar thinking goes into using sports supplements and drugs to increase the athletes' chances of winning.  It is easier to cheat to win than to put in the work to increase the likelihood of winning (11).  The magic athletic pill to win is essentially the equivalent of the magic exercise pill to obtain fitness without working for it.  
All that is necessary for a healthier life is to actually do the exercises that keep us healthy.  Yes, we might find that we will break a sweat, get tired, and even bored on occasions.  So what?  Life is about doing the work that is required to get good grades in college, to keep a job, to connect with that special person, to be successful in sports, and to be mentally and physically healthy.  The amazing benefits of exercise come with a price and that is the willingness to do the work.  
	If you say you can or you can’t you are right either way.

~ Henry Ford


Exercise enhances who we are and even how we influence others while also living a healthier life, which is a critical factor in sustaining life.  Thus, the obvious question is, "Why the lack of interest in exercise?"  One answer that is rather common is, "I didn't enjoy PE or sports in high school and, frankly, I would rather watch TV or read a book."  Others might feel less than competent or they have a physical limitation that renders them awkward.  Life isn't fair in dozens of ways, but because it is so precious we should think positive and do what is necessary to keep going.  More often than not, this means doing things outside of our comfort zone.  After weeks, months, or even years later, we may grow to love what we didn't like.  
Exercise medicine contributes to the primary and secondary prevention of cardiovascular disease. Similarly, from a somewhat different perspective, who among us can live a wonderful life without any muscular strength, endurance, and flexibility?  Each is required to perform many of the activities of daily living, which is also true for the body's ability to transport and use oxygen during life's activities (aerobic fitness).  Each is also acquired as a positive outcome of exercise medicine.  The benefits of exercise are clear to the academic, scientific, and medical entities.  They understand different types of activity and training intensity, duration, and frequency specific to preventing or treating diseases and/or disabilities.
A person who is thinking about starting an exercise program should understand that even a modest improvement in daily physical activities (such as walking or riding a bicycle) can yield tangible benefits in well-being and longevity.  Also, while it is apparent that an exercise pill will not produce acute and chronic adaptations in the body as does regular exercise, the focus on the partial effects of exercise (such as increasing metabolism) is a limited view of what must be achieved and maintained to be healthy.  Compared to the exercise pill, a person who engages in regular exercise demonstrates a lower resting and exercise heart rate and stroke volume, which means the heart needs less oxygen to pump the required blood volume (i.e., cardiac output) to the peripheral tissues.  Also, aside from the exercise training effect of a greater oxygen extraction by the muscles, exercise increases the size (hypertrophy), strength, and endurance of the muscular system (8).  
	If you don’t like something change it; if you can’t change it, change the way you think about it.

~ Mary Engelbreit


Moreover, regular exercise helps to decrease the commonly prescribed medications, including statins and anti-platelet drugs.  Regular exercise increases joint flexibility. Taking an exercise pill will not produce an increase in range of motion.  It will not increase mental health, self-esteem, cognitive function, and cardiorespiratory function and yet, exercise medicine can do those things and more (such as):

· Improve cardiovascular and metabolic health biomarkers
· Lower the risk of early death 
· Lower the risk of coronary heart disease 
· Lower the risk of stroke 
· Lower the risk of hypertension
· Lower the risk of adverse blood lipid profile 
· Lower the risk of type 2 diabetes 
· Lower the risk of metabolic syndrome 
· Lower risk of hip fracture 
· Lower the frequency of falls
· Lower the risk of lung cancer
· Lower the risk of colon cancer 
· Lower the risk of breast cancer 
· Prevent weight gain 
· Reduce abdominal obesity 
· Reduce symptoms of depression 
· Increase cognitive function  
· Increase sleep quality 
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