Medicinal Prep for the Shime Class

Read this article several days before the Shime class. In order to reduce the probability that a vein or artery will block when we are choking you out take aspirin for a few days before the class. 

The following chapter is from The Zone by Barry Sears, Ph.D. with Bill Lawren, HarperCollings, New York, NY, 1995. ISBN 0-06-039150-2. 



Aspirin - The Wonder Drug

Of all the wonder drugs this century has produced, aspirin may well be the most important. No other drug has such sweeping effects. It fights pain, controls fever, reduces inflammation, and helps prevent heart attacks and strokes. Preliminary indications are that it may also help prevent cancer. For such a commonplace drug, aspirin is amazingly versatile. 

Yet for the first seventy years after its introduction by the German drug manufacturing company Farbenfabriken Bayer, no one knew how aspirin really worked. In fact, as recently as 1966, the New York Times Magazine called aspirin “The Wonder Drug Nobody Understands.” 

The breakthrough in explaining the mechanics of aspirin came in the late 1960s, when John Vane, a pharmacologist at the Royal College of Surgeons in London, England, discovered that aspirin stopped the body’s cells from manufacturing an important subclass of eicosanoids called prostaglandins. How does aspirin accomplish this task? It conducts a suicide mission to destroy a single cyclooxygenase enzyme, the key enzyme that controls the production of all prostaglandins. 

One molecule of aspirin, it turns out, will totally destroy one cyclooxygenase enzyme. It takes about four to six hours for the body to make more of the enzyme, so depending on how much aspirin is taken your body is making very few prostaglandins, good or bad. 

Aspirin’s impact on prostaglandin formation turns out to be the key to all of its wide-ranging effects. Like aspirin itself, many prostaglandins are biological jacks-of-all-trades: they help regulate the widening and narrowing of blood vessels and the onset of inflammation, especially in the joints. The discovery that aspirin put the brakes on the manufacture of certain bad eicosanoids explained its role in combating pain, fever, and inflammation, and set the foundation for understanding its importance in preventing heart attack, stroke, and cancer. 

In 1982, Vane’s earlier discovery won him a portion of the most coveted of all scientific honors: the Nobel Prize in Medicine. But he still hadn’t explained aspirin’s role in preventing blood clotting-the secret of its success in preventing heart attacks and strokes. In the mid-1970s a team led by Swedish researcher Bengt Samuelsson of the Karolinska Institute in Stockholm discovered that one of the prostaglandins, known as prostaglandin G2, could be transformed into yet another eicosanoid called thromboxane A2 (see Figure II - 1). That discovery gave Samuelsson a share of the 1982 Nobel Prize in Medicine. (The third recipient was Sune Bergström, also from the Karolinska Institute, for his unraveling of the structure of eicosanoids.) 

Thromboxane A2, Samuelsson found, caused blood platelets to clump together and form clots. If the clots grew big enough, they could clog the blood vessels, leading to heart attacks or strokes. Vane’s discovery of aspirin’s mode of action now explained why it also stopped the manufacture of thromboxane A2: by preventing the formation of the prostaglandin that was thromboxane’s biological “parent.” Aspirin limited the formation of life-threatening blood clots. 

(Given its role in setting the stage for heart attacks, it’s not surprising that thromboxane A2 is considered one of the most dangerous of the bad eicosanoids. But in reality some thromboxane A2 is always needed. Without it, we would bleed to death from even minor cuts. Again, we see the necessity of maintaining a balance of good and bad eicosanoids.) 

Samuelsson had explained the mechanism by which aspirin might prevent heart attacks. But the research that elevated aspirin to the world spotlight wasn’t reported until 1988, when the New England Journal of Medicine announced the results of a study showing that aspirin decreased the number of heart attacks in healthy male physicians by 40 percent. Virtually overnight, aspirin became the most inexpensive drug in history to prevent heart attacks. 

(Although Samuelsson and the New England Journal of Medicine researchers got the praise-and the prizes-for discovering the benefits of aspirin in heart-attack prevention, those benefits had actually been reported more than thirty years earlier by a lonely pioneer in cardiovascular treatment, Dr. Lawrence Craven. Unfortunately, he published his findings in the obscure Mississippi Valley Medical Journal. Had Dr. Craven picked a slightly more prestigious and therefore more quotable journal, who knows how many millions of heart attacks might have been prevented? Perhaps even the premature deaths of my father and his brothers.) 
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In terms of revealing the lifesaving potential of aspirin, these studies were truly monumental. Let’s look at the numbers. Based on preliminary research, aspirin can potentially produce nearly a 40 percent reduction in the incidence of heart attacks, and possibly a 20 percent reduction in strokes. These are not insignificant numbers - 1,500,000 heart attacks occur each year, killing more than 500,000 people. At the same time, 400,000 people are victimized by strokes each year, and more than 100,000 of these stroke victims die. 

It takes only the simplest of mathematics to show that the proper use of aspirin could potentially prevent more than 600,000 heart attacks per year, saving more than 200,000 lives. Similarly, as many as 80,000 strokes could potentially be prevented, saving nearly 20,000 lives annually. This saving in lives is equivalent to eliminating overnight the annual deaths caused by lung cancer, the most common form of cancer. It would also save billions of dollars in health-care costs. 

Another example of aspirin’s benefits in reducing mortality is in the treatment of pregnancy-induced hypertension. About 10 percent of all pregnant women develop a unique form of high blood pressure caused by an overproduction of thromboxane A2. In fact, nearly 20 percent of matemal deaths result from pregnancy-induced hypertension. The administration of aspirin in low doses has been shown to reduce significantly the high blood pressure induced by the pregnancy itself. 

How does that happen? Besides being a powerful promoter of platelet aggregation, thromboxane A2 is also one of the most powerful vasoconstrictors known to man. So it’s not surprising that inhibiting the formation of thromboxane A2 also reduces the blood-pressure increase associated with pregnancy. 

Equally intriguing is the potential use of aspirin in preventing colon cancer. In nonsmokers, colon cancer is the leading cause of cancer-related death. More than 150,000 people develop colon cancer every year, and more than one-third of these patients die of the disease. In fact, the number of annual deaths from colon cancer (58,000) is far greater than the number of deaths from breast cancer (46,000). A 1991 study reported in the New England Journal of Medicine showed that regular aspirin use could reduce colon-cancer death rates in both men and women by more than 40 percent. 

Like heart disease, cancer can be viewed as resulting from an ongoing imbalance of eicosanoids. Immune-system cells known as natural killer (NK) cells are one of the primary natural defenses against cancer. In effect, NK cells are the body’s cancer police, always searching for abnormal cells to destroy. But the activity of NK cells is decreased by bad eicosanoids like PGE2. Obviously, if the activity of NK cells is decreased, cancer cells will have a far better chance for survival and eventual growth. 

Remember that aspirin is a nonselective inhibitor of prostaglandin production. So, as it knocks out PGE2 to reduce inflammation and pain, it simultaneously reduces the same prostaglandin that knocks out NK cells. The end result: the body’s own defense system is now more likely to detect and destroy abnormal cancer cells before they form life-threatening tumors. 

Although the effects of aspirin on heart attacks and pregnancy-induced hypertension-as well as its potential effect as a cancer fighter-are nothing short of spectacular, its most common use is still to treat the simpler ills of mankind, such as headaches and fevers. Here another fascinating aspect of the role that eicosanoids play in the body becomes apparent. 

The pain of a headache can come either from constriction of the blood vessels to the brain, or simply from the excess release of the body’s “pain chemicals”- bad eicosanoids. Sometimes both events occur simultaneously. 

Aspirin takes care of both of them. As we’ve already seen, it reduces vasoconstriction by reducing levels of thromboxane A2. But how about pain? Again, PGE2 is a key player. PGE2 is the principal mediator of both pain and fever. When aspirin inhibits the formation of all prostaglandins, it also shuts down production of PGE2. Once PGE2 production is inhibited, pain and fever are also reduced. So the wonder drug is working its wonders simply by temporarily shutting down the overproduction of bad eicosanoids. 

Heart disease, cancer, hypertension, pain, and fever-the list of maladies that can be treated, if not actually prevented, with aspirin is long and impressive. But aspirin also has a dark side-in fact, it’s far from a totally safe drug. Aspirin’s side effects are significant and they can be quite ugly. 

Let’s take the case of pregnancy. Even though aspirin reduces pregnancy-induced hypertension, it can also induce abortion and internal bleeding. So prescribing aspirin to reduce pregnancy-induced hypertension must be carefully balanced by a doctor. (Because of the danger of bleeding, the same caution should be exercised by the millions of Americans taking aspirin for the relief of chronic arthritis pain.) 

In addition, every year there are more than ten thousand reported cases of aspirin overdose for a wide variety of reasons. Few people know it, but at high enough levels aspirin can cause death. It’s not a totally innocuous drug, even though you can find it in every supermarket-often right alongside the bagels. 

The truth is that aspirin is not a very sophisticated drug. It’s like a medicinal sledgehammer: when it knocks out bad prostaglandins, it simultaneously knocks out good prostaglandins. If you’re producing an overabundance of bad prostaglandins (manifested in a headache or arthritic pain), you don’t mind knocking out some good prostaglandins to get temporary relief. But if you do this on a long-term basis, prostaglandin formation is decreased throughout the body. 

When this happens, platelets don’t clump when they’re supposed to (which can give rise to internal bleeding), bicarbonate in the stomach isn’t secreted (ulcers can develop), and gastrointestinal (GI) tract bleeding can take place. (Ironically, the newest breakthrough drug to prevent aspirin-induced GI bleeding is a synthetic version of a good eicosanoid, PGEI, called misoprostol.) Potentially even worse, longterm use of aspirin can eventually depress the immune system. There are other problems. For example, it’s possible to develop a sensitivity to aspirin. When the formation of prostaglandins is inhibited, arachidonic acid in the body doesn’t simply disappear. It gets diverted to another subclass of eicosanoids called leukotrienes, which are the mediators of allergies. So people can ultimately become allergic to the very drug that’s supposed to be curing them. 

Aspirin is a two-edged sword. It can treat or prevent illness, but it can also make people sick. What we need is a drug that has all of aspirin’s benefits without any of its side effects. A more sophisticated drug would increase levels of good eicosanoids while simultaneously decreasing the bad eicosanoids, and not have any side effects. 

What is that drug? Food, when you’re following a Zone-favorable diet. 

Remember that aspirin is only doing a crude job of modulating only one subgroup of eicosanoids (prostaglandins) by knocking out all of them-good and bad. But following a Zone-favorable diet will maintain an appropriate and healthful balance of good and bad eicosanoids, stimulating the production of the right amount of good eicosanoids, knocking out the right amount of bad ones, and doing it with a precision that aspirin can never approximate. 

If aspirin is a wonder drug, then eicosanoids are the wonder hormones. 



WARNINGS: Do not take aspirin if you are allergic to aspirin, have asthma, or if you have stomach problems that persist or recur, or if you have ulcers or bleeding problems unless directed by a doctor. If ringing in the ears or loss of hearing occurs, consult a doctor before taking any more aspirin. Keep aspirin and all drugs out of the reach of children. In case of accidental overdose, seek professional assistance or contact a poison control center immediately. 

As with any medication, if you are pregnant or nursing a baby, seek the advice of a health professional before using aspirin. It is especially important not to use aspirin during the last 3 months of pregnancy unless specifically directed to do so by a doctor because it may cause problems in the unborn child or complications during deliver. 

ALCOHOL WARNING: If you generally consume 3 or more alcohol-containing drinks per day, your should consult your physician for advice on when and how you should take aspirin and other pain relievers. 

DRUG INTERACTION PRECAUTION: Do not take aspirin if you are taking a prescription drug for anticoagulation (thinning of blood), diabetes, gout or arthritis unless directed by a doctor. 

