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Wonder Drugs, Greener Grass, & Walking Shoes

You have likely heard about the recent study, published in Cell, demonstrating that the benefits of exercise can be packaged into a pill.  But it’s not quite time to replace trips to the gym with the drive-through window at your neighborhood pharmacy.

The study in question, by researchers at the Salk Institute at La Jolla, California and their colleagues, was methodologically robust.  Drugs designed to activate genes involved in the body’s response to exercise were carefully tested in mice.  The analyses included treadmill time and distance, measurement of various protein levels in blood, and minute examination of muscle biopsy specimens.  


The findings that generated headlines were an increase in the fitness of mice treated with either of two drugs, which for now have very technical code names: PPARδ, and AICAR.  The first drug increased the endurance of mice by nearly 70%, but only when combined with exercise.  The second drug increased endurance by well over 40%, no exercise required.  

The science on display here was certainly strong, but a long way from a clinical trial in people.  Endurance effects were demonstrated in six mice.  Drug administration was tested over a period of just days to weeks, which is significant in the lifespan of a mouse, but not a person.

Extrapolation from rodent research to outcomes in people is notoriously uncertain and fraught with danger.  Basic science studies and animal experiments have resulted over the years in headlines about cures for cancer, a definitive obesity gene, and effective AIDS vaccines, to name a few.  None of these has yet to materialize, and early hyperbole in each case gave way to disappointment.
That seems more than a little likely in this case, if one considers what actually occurs with exercise and conditioning.  Part of the response is related to physical changes in the structure of muscle, as examined closely in the current study.  But there is also an increase in the efficiency of the heart.  New blood vessels are created to supply new muscle cells with oxygen.  The bone marrow may increase red blood cell production.  Calories are burned, mood is altered, hormone levels are moderated.
Do the drugs under study confer all, or just some of these effects?  We don’t yet know.  Do they, in fact, confer any of these effects in people?  We don’t yet know that either.

If the drugs do work in people to enhance fitness, there is an impressive list of potential hazards related both to side effects, and missing effects.  Maybe the drugs, which alter the expression of genes, increase cancer risk over time.  Maybe they pose a threat of injury to the heart.  Since they offer fitness without exertion, maybe they won’t provide the defense against weight gain and diabetes that comes with actual exercise.
At about the same time this study was generating headlines, the FDA announced that it was placing new restrictions on the use of drugs used to stimulate the bone marrow to make red blood cells, marketed as Epogen and Procrit.  These drugs, like those in the current study, emerged from basic science and animal research, then advanced through clinical trials to clinical practice.  Only after running that entire gauntlet did these agents, designed to tweak just one aspect of human metabolism, reveal their dark side.  Yes, they will increase blood counts depleted by chemotherapy used to treat cancer, but they will generally cause the cancer to worsen.  That takes a patient out of the frying pan, and into the fire.
Such unforeseen consequences in medicine are more rule than exception.  Rezulin treated diabetes, but at the risk of liver damage.  Vioxx treats arthritis, but at the risk of heart disease.  Vytorin lowers cholesterol, but may not lower heart disease risk.  The old adage about shin bone and ankle bone implies much more: the body is a single pond, and every drug is a pebble.  Toss it in, and the ripples go everywhere.
The authors of the Cell study appropriately suggest that the promise of fitness-enhancing drugs pertains to patients with metabolic diseases.  There are patients with conditions that would improve with exercise, who can’t exercise because of those conditions.  Congestive heart failure is an example.  That the promise of PPAR and AICAR might one day be fulfilled in such patients is cause for both hope and excitement.
But the prospect of using such drugs as an alternative to physical activity in the rest of us quite capable of exercise makes me shudder.  

It also makes me imagine an alternative reality where they only way to get the remarkable health benefits of fitness come from a pill, or combination of pills.  The pills come at high cost, require a prescription, can be abused, and pose the risk of long-term complications.  
And then, a scientist, laboring in obscurity, announces a breakthrough: the benefits of those powerful but costly and dangerous prescription medications can be achieved, for free, just by walking.  Imagine the headlines: "benefits of powerful drugs available for free… in your shoes!"

The grass is always greener on the other side of the fence.  My advice is to walk there and back to have a closer look.
-fin
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