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INTRODUCTION

THE LEGENDARY SPANISH explorer Juan Ponce de León supposedly spent the year 1513 searching for the Fountain of Youth. He wasn’t the first person to look—stories of waters that restore youth to the aged have been popular throughout history. Such waters have been said to be located in Ethiopia, in distant Asia, in northern Europe, or many other places off the beaten path—for centuries people have explored, but without any luck.

After landing in the Americas, the Spanish began to hear tales from indigenous peoples about a fountain that could make adults young again. Excited at the prospect, they thought there was a strong chance these waters were located in what is now the state of Florida, or on the island of Bimini, just north of Cuba, which is where Ponce de León eventually sailed. He never did find the fountain there, but he did locate the Bahama Channel, the quickest route between Cuba and Europe. Ponce de León eventually was made a knight and later, governor of Florida. He died in 1521 at the relatively old age (for an explorer) of sixty-one.

His failure didn’t stop countless other explorers, dreamers, alchemists, and adventurers from seeking a fountain of youth, whether in the form of water, a tonic, a pill, or anything else that would guarantee agelessness. No one, however, seemed to find it.

Then there’s Laura, one of my patients. Over the last decade Laura has taken up, and mastered, both golf and tennis; whenever she comes to Canyon Ranch she manages to find a competitive game. She wasn’t always so healthy, however. An asthmatic child, Laura visited the doctor frequently and was treated with shots of adrenaline numerous times even as a young adult. And in her early sixties she was diagnosed with breast cancer (she had a mastectomy).

But now Laura is in excellent health for someone her age, which is eighty-one (or twenty years older than Ponce de León was when he died). In fact, Laura is twenty years younger than her chronological age. Her heart purrs like a tuned engine. Tests of the elasticity of her arteries and heart rate variability are perfect. Her blood tests are all better than normal and into the optimal range.

Laura hasn’t found the Fountain of Youth per se, but she is in on a secret that is helping her stay younger than everyone around her.

What is that secret? Laura has learned how to live in harmony with her immune system.

The theory guiding this new way of living stems from a growing body of research in a field that scientists and medical professionals are just beginning to understand: immunology, or the study of the immune system. What we are learning is that it isn’t impossible—and, in fact, it might be quite probable—for humans to live to be well over one hundred years old.

Now, you might say that you don’t want to live to one hundred. Who wants to spend years sitting in a wheelchair in the bleak hall of a cold, unpleasant nursing home? Meanwhile, your joints are arthritic, your bones brittle, your arteries clogged, your brain foggy, your lung capacity shrunk, and your muscle strength diminished. Your heart can’t pump properly, you feel tired, and you’re so constipated that having a good day means having a bowel movement.

Who wants to live to be one hundred if the above is an accurate description of aging?

But over the last few years medical science has learned that all the conditions just mentioned—all these terrible and painful signs of aging—are mainly caused by problems within the immune system.

In other words, the part of the body that was meant to defend us—the immune system—is actually turning on us, and causing us to age.

The fact that the immune system can turn dangerous has been known for some time. For a few decades now, medical science has understood that certain diseases, such as thyroid disease, multiple sclerosis, rheumatoid arthritis, ulcerative colitis, diabetes, and Crohn’s disease, are diseases caused by the immune system, or what are known as autoimmune diseases.

These autoimmune diseases occur when the body is attacked by its own immune system. People who come down with autoimmune diseases tend to have highly overactive immune systems whose myriad weapons are attacking the body’s own tissues instead of the various viruses and bacteria they are supposed to fight.

Scientists are beginning to understand that it is not just a few diseases that can be chalked up to this immune system hyperactivity. It now appears that every disease of aging is associated with immune hyperactivity, and this hyperactivity is largely responsible for human aging itself.

But just as we’re realizing the nature of this medical issue, we are also starting to figure out ways to cope with it. This means that if you take the best possible care of your immune system and can prevent it from becoming overactive, you may well live to be more than one hundred years old—and be of healthy mind and body during every one of those years.

To put it another way, instead of feeling terrible in a nursing home, you can, like Laura, spend your life outdoors playing tennis, indoors learning new skills, or enjoying time with your loved ones—at any age.

If you can enhance your immune system, you won’t live forever,
but you may:

•   Live more than a hundred years

•   Be free from disease throughout your life

•   Keep your brain sharp

•   Be more physically fit

•   Feel more energetic

•   Be able to cope with stress

•   Feel and stay younger than you ever imagined

Now, before you learn more about the immune system and its effects on your health, take the following test to see how much you already know.



THE ULTRALONGEVITY QUIZ: HOW FAST ARE YOU AGING?

EVER WONDER WHY people seem to age at different rates?

As you will soon learn, the speed of aging is determined by your immune system and, in fact, nearly all diseases are now thought to be caused by an immune system breakdown. Without a strong system, you will neither look healthy nor be healthy.

Following are twenty-one questions that touch on your lifestyle and your immune system. Answer them honestly, tally up your score, and discover how fast you are aging.

 


1. Do you need to lose ten pounds?

a. Add 10 points if your weight is appropriate for your height.

b. Add 5 points if you need to lose only ten pounds.

c. Add no points if you need to lose more than ten pounds.

 


Carrying around extra weight is stressful—not just on your back and your joints, but on your immune system too. Besides causing you to be at higher risk for diseases such as diabetes, heart disease, and cancer, extra weight also can overstimulate your immune system.

One of the best ways to measure the extent of immune activation is the C-reactive protein (CRP) blood test—the higher your CRP levels, the more active your immune system is. A March 2006 article in the Journal of the American Medical Association (JAMA) showed that overweight women were eight to almost ten times more likely to have a hyperactive immune system—as demonstrated by higher levels of CRP than among women of healthy weight—even if they were physically active. Studies on men show similar results.

 


 2. Do you smoke?

a. Add 10 points if you rarely even smell smoke.

b. Add 5 points if you’re exposed to some secondhand smoke every day but you don’t smoke.

c. Add 2 points if you live with a smoker but don’t smoke yourself.

d. Add no points if you smoke.

 


Smoking is one guaranteed way to age your body faster. You know the effects—wrinkled skin, clogged arteries, emphysema, cancer, and impotence, to name just a few.

But the most important reason to stop smoking is that it overstimulates the immune system, which in turn speeds up aging. A May 2005 study from the American Heart Journal revealed that smokers showed signs of high immune activation, including elevated CRP levels, as well as higher levels of macrophage-stimulating factors, which trigger our white blood cells to multiply, proliferate, and kill. (We’ll talk more about that later.)

Even secondhand smoke causes immune activation. A February 2004 study in the American Journal of Medicine showed that people exposed to secondhand smoke at least three days a week had higher white blood counts, as well as higher CRP levels, than people not so exposed.

 


3. Do you live in one of the following metropolitan areas or cities: Birmingham (AL); Bakersfield, Fresno, Hanford-Corcoran, Los Angeles, Merced, Modesto, Sacramento, San Diego, San Jose, Visalia (CA); Bridgeport (CT); Canton–Massillon, Cincinnati, Cleveland, Columbus, Steubenville–Weirton (OH–WV); Eugene–Springfield, Medford (OR); Harrisburg, Lancaster, Pittsburgh, Philadelphia (PA); Provo, Salt Lake City (UT); Seattle–Tacoma (WA); Charleston (WV); Huntington–Ashland (WV–KY–OH); Atlanta, Baltimore, Chicago, Detroit, Houston, Louisville, Knoxville, New York, Newark, St. Louis, or Washington, DC?

a. Add 5 points if you live and work outside these areas.

b. Add 2 points if you live in a rural or suburban area but often travel to the places listed frequently (i.e., weekly or more).

c. Add no points if you live in one of these areas.

These are the forty most polluted metro areas or cities in the United States (not necessarily in order), measured by particulate air pollution and ozone. Breathing in polluted air activates your immune system into a constant defense mode that ages your body prematurely. A February 2006 study in the American Journal of Respiratory and Critical Care Medicine measured the day-to-day variations in CRP levels against the daily air pollution index. The study showed that CRP levels rose significantly approximately two days after subjects were exposed to particulate air pollution.

4. Have you broken a sweat exercising in the past twenty-four hours?

a. Add 10 points if you break a sweat exercising at least four days a week.

b. Add 5 points if you break a sweat at least twice a week.

c. Add no points if you seldom exercise to a sweat.

Exercise helps deactivate the immune system in several ways. A report in the American Journal of Cardiology in January 2004 confirmed findings from research in 2002, published in Circulation and in Epidemiology, which showed an inverse relationship between exercise and CRP: exercise lowers CRP levels. It’s no surprise that exercise has been proven to prevent just about every disease and reduce the effects of aging.

 5. What was your birth weight?

a. Add 4 points if you weighed more than 8½ pounds but less than 10 pounds at birth.

b. Add 2 points if you weighed between 7 and 8½ pounds.

c. Add no points if you weighed less than 7 pounds or more than 10 pounds at birth.

Research shows that smaller babies (5½ to 6 pounds) have prematurely aged immune systems, while larger babies (up to 9½ pounds) lead longer lives with less disease. Lower birth weight has been linked to higher levels of CRP and immune activation in adult life. In the recent MIDSPAN Family Study, a large-scale, long-term survey conducted in Scotland, researchers found that in the range between 5½ and 9½ pounds, CRP levels in adults were inversely proportional to their birth weight, and that within that range every kilogram (2.2 pounds) at birth meant 11 percent lower CRP levels in adulthood.

 6. Have you taken an antibiotic medication in the past year?

a. Add 4 points if you can’t remember the last time you took an antibiotic.

b. Add 2 points if you’ve taken a course of antibiotics no more than ten times in your life.

c. Add no points if you generally take a course of antibiotics every year or more often.

 


Antibiotic use prematurely ages the immune system and is linked to a number of health effects, including heart disease, allergies, asthma, and even breast cancer. Frequent antibiotic use is a sign of someone whose immune system is often in battle mode, fighting an infection but also wreaking havoc on his or her health in the process.

A study published in Chest in March 2006 demonstrated that babies exposed to even one course of antibiotics in the first year of life faced twice as much risk of developing asthma as nonexposed babies, and that risk increased with each successive course of antibiotics.

 


 7. Do you have older siblings?

a. Add 4 points if you have older brothers or sisters.

b. Add no points if you’re an only or oldest child.

 


Research suggests that only children or oldest siblings are often more prone to allergies, eczema, asthma, and other allergic disorders, which are indicative of an overactive immune system.

A review of fifty-three existing studies, published in the Journal of Epidemiology and Community Health in 2002, showed a strong and consistent relationship between the number of siblings and allergies, asthma, wheezing, and hay fever, with the risk increasing with fewer siblings.

 


 8. Is your belly bigger than your hips?

a. Add 10 points if your hips are bigger (yeah!).

b. Add 2 points if your belly and hip measurements are the same.

c. Add no points if your belly is bigger than your hips.

Your hip measurement should be more than your waist measurement, at least 10 percent more for men and 20 percent more for women. Carrying extra inches around the middle of your body is an immune system disorder and is linked with premature aging. This rule holds true even for people who are not overweight. A study from Brigham and Women’s Hospital in Boston, published in Epidemiology in November 2003, showed that even when weight was normal, having a waist measurement as large as one’s hip measurement was linked with higher levels of immune hyperactivity.

 9. Did you floss your teeth today?

a. Add 2 points if you flossed today.

b. Add 1 point if you did not but often do.

c. Add no points if you seldom or never floss.

Yes, floss. Flossing helps reduce plaque buildup in the teeth and gums. This plaque is a thick coating of nasty bacteria that creates a constant struggle with your immune system. High levels of plaque are linked with an overactive immune system and a doubled risk of cardiovascular disease. Research from the Archives of Internal Medicine (October 2000) found that periodontal disease doubled the risk of stroke in adults over twenty-five. Also, according to a study from the Harvard Dental School and Brigham and Women’s Hospital (published in the February 2001 Journal of the American College of Cardiology), higher rates of heart attacks, death from cardiovascular causes, and stroke were found in people with periodontal disease.

10. Have you made love in the past week?

a. Add 5 points if you have a good love life.

b. Add 3 points if you have a fair love life.

c. Add 1 point if you’re frustrated with your love life (at least you know what a love life is!).

Just what you were waiting for: sex is good for you. Well, actually it’s not just sex; it’s loving and feeling loved. Little quiets down a revved-up immune system better than knowing someone else loves you, and vice versa. When you love and feel loved, not only does everything seem better in the world, it is better in your body too.

11. Did you tell a funny joke to your friends today that made them laugh?

a. Add 2 points if you made someone laugh.

b. Add 1 point if someone made you laugh.

c. Add no points if you can’t remember laughing today.

Okay, this is a bit of a trick question. If you answered yes, we know two things: you have friends, and you have a sense of humor (plus good delivery). What’s important here is camaraderie and laughter. Both are rejuvenating to the immune system. “Laughter is the best medicine” is not just an old chestnut. Laughter sends a signal to the immune system to chill out.

12. Did you grow up with a dog?

a. Add 2 points if you grew up with a dog.

b. Add 1 point if you grew up with any pet.

c. Add no points if you never had animals.

Besides being a best friend, a pet plays an important role in supporting your immune system. Dogs and cats (and some other pets) create contact with most of the harmless germs our immune system needs to get to know as it develops in our childhood (however, people should be a little more careful with cats, as cats tend to cause more allergies than dogs). Without exposure to the right germs, your immune system runs amok and starts reacting to all kinds of things it shouldn’t, such as pollen, grass, hay, dander, and/or mold, leading to allergies, asthma, and skin rashes.

13. Have you had a massage in the last month?

a. Add 2 points if you were massaged.

b. Add 1 point if you massaged someone else.

c. Add no points if you haven’t done either.

Talk about being relaxed. Having every tired muscle rubbed for an hour while your brain takes a holiday is good medicine. Relaxing touch combined with a release of muscle pain goes a long way toward reducing tension in your immune system too. Massage has been shown to reduce activation of the immune system, and it feels good besides.

14. Do you eat more than three times a day? (If more than one answer applies, pick the one that applies best.)

a. Add 5 points if you’re a grazer and almost never overeat.

b. Add 3 points if you skip a meal now and then but usually eat three meals a day and don’t often overeat.

c. Add 0 points if you eat large meals and usually feel stuffed afterward.

Eating three meals a day is no longer considered the healthiest meal pattern. Meals are one of the biggest stresses on your immune system. Worse, pooling all of your day’s calories into just one or two large meals is excessively stressful on your immune system. The bigger the meal, the higher the levels of CRP and interleukin-6 and the more activated your immune system—especially after a fatty meal. Grazing, or eating several smaller meals, is a better strategy than eating just two or three larger meals a day.

15. Do you take vitamins?

a. Add 4 points if you take a multivitamin an hour before your biggest meal of the day.

b. Ad d 2 points if you take a multivitamin every day, but not before your biggest meal.

c. Add no points if you don’t take a multivitamin.

 


Taking a multivitamin daily reduces stress on the immune system and slows aging. In fact, it has been shown to reduce CRP levels significantly, according to a study in the American Journal of Medicine in December 2003.

However, if you’re like most people, you probably take your multivitamin first thing in the morning. Your multivitamin is actually best taken about an hour before your biggest meal of the day, when it acts to help reduce the immune activation that occurs after a meal. Research reported in Circulation in July 2003 showed that taking antioxidant vitamins A, C, E, and beta carotene before dinner prevented the rise in CRP observed after a meal.

 


16. Have you raised your voice in anger over the past twenty-four hours?

a. Add 5 points if you can honestly say that you rarely get angry at anything.

b. Add 1 point if you felt angry but didn’t yell.

c. Add no points if you’ve raised your voice today.

Be honest. Yelled at your kids? Your spouse? At the office? At the store? At anyone? How about your dog? Even when your voice gets a little edgy, it’s a sign of inner hostility. Hostility and anger are powerful emotions that tell your immune system you’re geared up for a fight. Translation: Get ready to be hurt by an overactive immune system. In a study from Duke University’s Behavioral Sciences Department published in Psychosomatic Medicine in September 2004, a higher degree of anger and hostility was found to predict higher CRP levels.

17. Do you feel anxious during the day?

a. Add 2 points if you’re just occasionally anxious.

b. Add no points if you’re anxious nearly all the time.

c. If you’re never anxious, add no points, because lying isn’t good for your immune system either.

 


Nervous? Sweaty palms? Outright scared? Or even just kind of flustered? Your immune system isn’t happy when you get nervous. Anxiety sends a loud and clear message—you feel threatened. That’s exactly when your defense system kicks in. Frequent anxiety ages you prematurely.

In the wake of 9/11, Israeli researchers assessed the effect of chronic anxiety on health and immune function by studying CRP levels in 721 men and 431 women. Especially in women, fear of terrorism was associated with elevated CRP, indicating activation of the immune system.

 


18. Ever feel down in the dumps? Blue? Sad? Outright despairing?

a. Add 5 points if you’re generally positive and optimistic.

b. Add 2 points if you’ve felt depressed more than once in the past month.

c. Add no points if you often feel depressed.

Of the three most dangerous emotions (hostility, anxiety, and despair), despair is probably the worst; it tells your immune system that you are not just anxious, but that you’ve also given up. Despair and depression have been linked with all sorts of conditions, from heart disease to brain decline to osteoporosis. If it’s a frequent condition, depression clearly needs treatment. Many studies have now shown this, including a hallmark one reported in the October 1996 New England Journal of Medicine that linked depression with osteoporosis. Since then, research has also coupled depression with increased incidence of diabetes, heart disease, stroke, and cancer.

19. Did you sleep well last night?

a. Add 5 points if you almost always sleep like a baby.

b. Add 3 points if you usually sleep like a baby.

c. Add 1 point if you often don’t get enough sleep.

d. Add no points if you’re always tired and you still don’t seem to get enough sleep.

When you sleep, your immune system can finally relax, recharge, and repair. It can’t do this during the day—it’s too busy defending you. This is why it’s difficult to sleep when you’re sick, because your immune system is so busy. All kinds of repair processes occur during sleep, while sleep deprivation is an important cause of immune hyperactivity as proven by many studies, including one reported in the February 2004 Journal of the American College of Cardiology showing that both short-term and chronic sleep deprivation led to elevated CRP levels.

20. Do you sing? Hum? Often have a song running through your head?

a. Add 2 points if you play an instrument or sing every day.

b. Add 1 point if you often listen to your home music system or portable music player.

c. Add no points if you couldn’t care less about music. It won’t help you, but it probably won’t age you either.

Music soothes more than the savage beast—it soothes your immune system. Bach, Beethoven, Earl Scruggs, or Eminem will do. Research on babies in a neonatal intensive care unit showed that when recorded lullabies were played, babies had better oxygen levels, fewer infections, and shorter hospital stays (Pediatric Nursing, 1998).

21. What time of the year were you born?

a. Add 2 points if you were born in the spring.

b. Add 1 point if you were born in the winter or summer.

c. Add no points if you were born in the fall.

 


No, this is not about astrology. Research by Caleb Finch and Eileen Crimmins, as reported in the September 17, 2004, issue of Science, showed that, on average, people born in the spring seem to age a bit more slowly and tend to live three to six months longer than people born in the fall.

The explanation may lie in the seasonal variation in birth weight and its impact on our immune system (the opposite pattern is seen in people born in the southern hemisphere).

KEY

If your score is:

80–100: You are aging like a redwood tree, living in harmony with your calm and secure immune system. There’s no need for it to be overactive, and peace reigns in your bloodstream. But there’s always room for improvement. Read on and learn how to slow the aging process even further.

60–79: You are aging like a giant tortoise. Your immune system is your friend and has little interest in attacking you—at the moment. It’s possible to improve upon your success and make your immune system work even better. There are several steps you can take to slow down the aging process and live a longer, healthier life. Learn on!

40–59: You are aging like the average human, which isn’t bad, but you could be aging much more slowly while at the same time reducing your risk of getting sick. Knowledge is power, so here’s your chance to learn how to slow the aging process and prevent disease. There are many things you can do right now to improve your immune function, starting with the right mind-set: believe that you have the power to change your health and your aging speed.

20–39: You are aging like a speeding bullet, heading for a dreaded disease—if you don’t already have one. This score calls for immediate action to stop this process. You probably should skip ahead to the UltraLongevity program in Part II; you can always come back and read Part I once you’ve taken the first steps to gain control of your immune system.

1–19: You are aging like a dinosaur (nearly extinct already). To score this low, you must be trying to hasten your own demise. But the mere fact that you’re reading this book means there’s still hope. Pause. Take a breath. Affirm to yourself that you are worth taking care of. And read on. This is the start of a whole new you, and you are in the driver’s seat. Even people who score this low can, and have, changed their lives for the better!



PART I

THE NEW SCIENCE OF THE IMMUNE SYSTEM



HOW THE IMMUNE
 SYSTEM WORKS

AGING IS AN autoimmune disease. It is caused by your own immune system attacking you.

Yes, that’s correct. Aging is not a natural result of living too many years. There are many examples in nature of organisms that can live indefinitely without displaying any signs of aging whatsoever. But as you will learn, unlike humans, these organisms lack a complex immune system.

According to the latest findings in medical science, all of the conditions that we consider part of aging—including arthritis, osteoporosis, Alzheimer’s disease, cancer, stroke, heart disease, poor brain functioning, weak lungs, and diabetes—are not simply the result of getting older, but are conditions caused by an overactive immune system.

What this means is that, for the first time in history, medicine now has a plausible and coherent theory of aging that is fully supported by medical research.

IT ISN’T JUST ABOUT COUNTING BIRTHDAYS

If you took the aging quiz, you’ve already learned that aging isn’t simply about being thirty, or forty-five, or sixty. These are just numbers indicative of years that have passed. We are all going to get older, in terms of moments spent on earth. Clocks keep ticking. Time passes. That doesn’t necessarily mean we are all aging at the same rate. Year by year, some of us are aging much more slowly than others.

So if aging isn’t the number of years you’ve lived, what is it? Aging represents the cumulative changes in an organism, organ, tissue, or cell that eventually lead to a decrease in function and ultimately death. Furthermore, this decrease in function is primarily brought on by an immune system that is highly overactive.

This means that decreased function of the skin, bones, heart, nerves, lungs, kidneys, and all of the other organs throughout your body is caused by an immune system that is far more active than it should be.

Think about it. Function is more important than chronological age. We don’t really care about the actual age of the heart, for instance, as long as it is functioning well. Similarly, we wouldn’t care if we were 150 years old if all of our organs were operating at peak performance.

And what causes this loss of function that leads to aging? The immune system.

Now, how could that be? We think of our immune system as our friend. Shouldn’t it be helping us? And how could our immune system cause us to age?

To understand this paradox, you need to understand two things: the function of our immune system, and how we age.

As mentioned, aging is synonymous with deteriorating organs and organ function. Our brains lose neurons and brainpower, our heartbeat weakens, our lung capacity drops, our joints get stiff, and our bones get thinner. You know, or can guess, the rest: bladder shrinking, muscles fading, eyes dimming, skin thinning, general overall decline, and eventually, disease leading to death.

Despite what you’ve often heard, people don’t actually die of old age. They die of heart failure, or lung failure, or kidney failure, or liver failure, or brain failure, or sometimes all of the above. So aging is really a progressive decline in the function of our organs until they lose so much function disease arises.

But disease is not necessarily a feature of getting older. It’s not uncommon for people to be quite old without any sign of disease or diminished organ function.

Disease is not programmed into our genes. Actually, disease and aging itself—the decrease in organ function—both result from a hyperactive immune system.

Our immune system is a complex and highly evolved system with a single goal: defense. It evolved in a dangerous world filled with threats from innumerable attackers and today is truly miraculous in its capabilities and complexity. It’s amazing to think how powerful and diverse a system it is, able to protect us from a bewildering number of possible dangers.

But as humans continue to evolve and adapt to a changing environment, the trade-off between protection and an overactive immune system is increasingly important.

Today we have vaccines, antibiotics, better hygiene, and early detection and preventive measures that reduce the likelihood of the serious infections that our immune system has evolved to handle. As a result, people in the developed world are no longer dying as often from these infections as they are from conditions such as heart disease, diabetes, or Alzheimer’s.

We are entering a time in human evolution when our immune systems are becoming too powerful to allow us to reach our full potential life span. Thankfully, humans are adaptable, resourceful, and intelligent. We are learning how to gain control over our immune system—by applying what we’ve learned through scientific research, we will be able to extend our longevity so we can live to what is now considered extreme old age, without disease or decrepitude.

Now, I don’t mean that humans will ever change the fact that we grow chronologically older every year. We are not talking about immortality. But we are learning how to change the nature of how we grow older, because we are learning how to maintain the level of our organ function.

The fact is that not all aging is caused by the immune system alone. Factors such as gravity and exposure to atmospheric radiation have a deleterious effect, causing injuries to our bodies that we don’t yet have protection against. Perhaps someday we will wear antigravity suits and live in sanitized cities surrounded by bubbles. Until then, we will not be able to combat all of the external causes of aging.

It also seems likely that to some degree, aging may be genetically preprogrammed into humans. In other words, we might well be predetermined to grow old. However, just as we now know little about this, it’s also possible that as we learn more, we may be able to combat even our own genes.

But even with the effects of gravity and radiation, and the genetically preprogrammed effects that create senescence, medical science now believes that humans should be able to live to 150 years old.

You might not think you want to live that long, because you imagine that life after 80 is terrible. Yet we’ve learned that people who have excellent immune systems and live long lives flourish long after the age of 80. The oldest human on record was Frenchwoman Jeanne Calment, who lived to 122 years old. Calment learned how to fence at 85, rode a bike at 100, and released a rap CD at 121.

Bear in mind that for decades, science has been extending the maximum life span. Like a bullish stock market, the numbers keep rising. Once it was 90, then 100, then 110, then 120; today we’re past that. It’s not clear how far we can go because we don’t have proof. But we do know it is surely longer than 122 years, and we expect many people who are alive today to surpass that number.

When asked how they live so long, many of the record-breaking respondents credit oddities such as a daily glass of whiskey, a taste for chocolate, or a sexual appetite. Whether or not there’s any legitimacy to these claims, something else is actually at work, and that’s the immune system. What’s now clear is that people who live to be over 100 years old have immune systems that are able to resist overstimulation and hyperactivity.

I fully believe that the latest scientific research shows that the effects of aging are mediated through the immune system, and that the best way to live a long and healthy life is to get your immune system functioning at its peak.

WHAT IS THE IMMUNE SYSTEM?

The immune system is one of the most complicated systems science has ever encountered. This section of the book provides a brief explanation of how it works, and what happens when it isn’t working well. You don’t need to know all of this in order to follow the seven simple steps presented in Part II, but I’ve always felt that a dose of knowledge is a good thing: you’ll understand more about the UltraLongevity recommendations, and you’ll know more about why they were made.

The immune system is a collection of cells and organs in your body that defend you against the world. In other words, your immune system protects you from the constant invaders and trespassers your body encounters every day, whether these are dangerous viruses, lethal bacteria, toxic parasites, or less harmful particles that enter the body.

It is a remarkably complex system, more so than any other in the human body, including the brain, yet it is not well understood. One of the problems in grasping its entirety is that the immune system is not made up of one single organ. Unlike the brain, the heart, or any other organ upon which you can (literally) put your finger, the immune system isn’t localized. It doesn’t exist in one place. It comprises both organs and cells, and it exists nearly everywhere in your body.

HOW DID THE IMMUNE SYSTEM DEVELOP?

The immune system does not exist in all animals—lower organisms, for example, don’t possess one, and yet many of these creatures seem capable of living indefinitely, without showing signs of aging. The simplest of these beings, viruses, are ostensibly immortal; recently, bacteria trapped inside prehistoric amber were found to be alive and estimated at approximately 250 million years old.

Numerous plants seem to live forever also—science has found eighty-thousand-year-old quaking aspens and forty-three-thousand-year-old King’s Holly. And recent discoveries of massive underground fungi show these organisms to be at least two thousand years old—with no signs of aging whatsoever.

Many simple sea creatures such as sea urchins and snails also display no hints of aging; older specimens don’t die any faster than younger ones.

The immune system doesn’t appear in the evolutionary ladder until organisms become more complicated. We don’t know why it developed, but although this may sound strange, it’s plausible that at some point in the very distant past, two wholly different kinds of creatures united to form a single, more adaptable and powerful new being. Maybe it was some slime mold that absorbed a paramecium, or a jellyfish that engulfed a prehistoric amoeba, but it’s possible that this union produced an advantageous combination.

In fact, the jellyfish seems to be the first creature on the evolutionary ladder to possess a rudimentary immune system. Perhaps eons ago a jellyfish absorbed a certain kind of amoeba that then acted symbiotically as a defense system for its host, attacking and gobbling up any would-be invaders such as bacteria, molds, or viruses.

In the meantime, the jellyfish provided a safe environment in which the amoeba could flourish, giving it an ample supply of food and nutrients. Plus, there was no real chance of rejection, since jellyfish, lacking an immune system, did not have an internal structure that could toss the amoeba out. Hence a partnership may have been born.

From then on, subsequent reproduction would have duplicated both organisms’ DNA, and a brand-new being would have been created, now with its own fledgling immune system. Over the next many, many millions of years, evolution could then have refined and developed the system into a more complex, efficient, and robust one.

Of course this is speculation, but it’s not out of the realm of possibility. And if you were actually able to see how the cells of our immune system act and react, seemingly of their own volition, the theory becomes very believable.

THE IMMUNE SYSTEM’S JOB

The immune system has two important tasks.

The first is defensive. As mentioned, the immune system must protect you every moment of the day and night, going into battle against all of the potentially harmful intruders constantly attacking you.

The second task is more surprising. The immune system must store memories—and not just a few. It must place in its memory bank every battle it has ever fought, as well as every intruder it has ever met. Otherwise, your immune system would eventually fail to protect you.

After all, if it never learned anything from its previous battles, it would be fighting the same wars over and over, fruitlessly taking on intruders that turn out to be harmless, or not remembering which weapons to use to handle which serious invaders.


GROG



To help us understand the immune system’s place in history, let’s pretend we’re in the Pleistocene era, where one of my patients is Grog, a Cro-Magnon man.

Grog is having a tough day. In fact, he’s having a tough life. The Cro-Magnons lived between forty thousand and ten thousand years ago, and they all had a difficult time—it wasn’t easy being prehistoric. Cro-Magnons’ remains are remarkable for their enormous number of broken bones and infections.

Grog, like most of his tribe, spends his day hunting, which means running on the ground with bare feet, and he is constantly coming down with injuries. Today he has a terrible infection, which is why he’s seeing me.

In taking his family history, I learn there’s not much good news. Grog’s mother died giving birth to Grog’s brother when she was eighteen. Grog’s father fell into a canyon and broke his back; because no one in the tribe could save him, he was left to die.

Grog’s tribe is vaguely aware of the concept of infections because they’re so frequent. But they don’t have any idea where they come from, what they are, or how to cope with them. However, the tribe buries its dead, and it seems as though they do this in part because they realize that leaving bodies around to rot will spread disease.

Grog himself is a veritable walking infection—he has boils on his skin, an abscess on his jaw, bad teeth, and terrible breath. His white blood count is very high because his body is always fighting off infections; he also has a high C-reactive protein (CRP) level, indicating a high level of immune system activity.

One thing Grog doesn’t have: allergies. Dirt is ground into every pore of his body, but because of this, his immune system has never had time to develop allergies. Dirt can be good—it gives our immune system something to do, relieving the boredom of the job.

What Grog does have right now is an overwhelming infection. While he was running in the woods after a deer, he stepped on a sharp rock, cut his sole, walked through the mud, and now has germs in his foot. The infection is crawling up his leg into his lymph nodes and into his groin. Now he can’t fend for himself.

There’s nothing I or any other doctor can do for him, because in Grog’s time the only possible remedy is to try to drain the infection. For Grog, it’s far too little too late, and like most Cro-Magnons in his situation, Grog will soon die from an overwhelming infection that has gone systemic.



Humans exist in an eat-or-be-eaten world. Everything that lives is predator or prey. This process occurs on many levels, both outside and inside our bodies.

We humans think of ourselves as predators, but we are also prey, under the persistent threat of billions of invisible microbes whose primary intent is attacking, and potentially killing, us. To fight them off, we have developed a highly evolved and complex system of defense.

To understand this fully, consider a relevant topic from today’s headlines: homeland security.

Our country is susceptible to all manner of attacks from terrorists: from the air and the sea, from chemical and nuclear weapons, from contaminated water supplies and poisonous gases. To protect ourselves, we’ve created a very complex defense system for homeland security. We have a huge border that we patrol regularly. We have information agencies that constantly gather intelligence. We have weapons ready at all times to thwart invaders.

There is no single line of defense. Instead, we try to protect our country from all means of attack.

The same is true inside our bodies. We must protect our body, which is, in effect, our homeland. To do this, our immune system has a complex set of duties similar to those of the U.S. Department of Homeland Security. It has a huge exterior border to patrol, as well as a large interior space to protect. Threats to our bodies include attacks from outside and within, from the air we breathe, the food we eat, the water we drink, and contact with other people. We are subject to chemical exposures and radiation. Our immune system must protect us from every line of attack.

Outside invaders can assault us not only through the most obvious frontier, the skin, but by crossing other borders, including internal organs such as the lungs, gut, digestive tract, nose, throat, and so on.

These borders are subject to attack from any number of different threats, including bacteria or viruses, allergens, parasites, yeasts, molds, toxic chemicals, noxious fumes, and even dangerous proteins such as prions.

To win the battles against these terrorists, our immune system is armed with dozens of specialized weapons wielded by various combatants. Scientists have already identified at least twenty different types of immune cells, and new ones are still being discovered. Despite the numbers and types of different cells and their complexity, there are only a few you need to know about in order to understand the most important ways in which your immune system works to protect you.



THE PLAYERS IN THE
 IMMUNE SYSTEM

INSIDE YOU ARE more than thirty different organs, which include more than two hundred different cell types and about 100 trillion cells. Each organ is patrolled by your immune system, which is constantly performing surveillance for possible threats. Following are some of the major players.

BONE MARROW

Bone marrow, the reddish-looking material inside nearly every bone in the human body, is where all of the blood cells are produced.

Inside the marrow, on an inner framework, lie the bone marrow stem cells. These cells are constantly dividing, producing huge numbers of cells that turn into red and white blood cells.

The bone marrow stem cells continue to divide, even as they keep making red and white blood cells. And just as a couple of million are being produced every second, the same number are being gobbled up and destroyed in the spleen, which is, in effect, the cells’ decommissioning center. The spleen is where blood cells are taken out of circulation once they’ve completed their useful life cycle (see below).

This process—birth in the bone marrow, death in the spleen—should be evenly balanced. If it isn’t, you will be prone to a blood disorder. For example, if your system is destroying more red blood cells than it’s making, you’ll become anemic, which will make you feel tired and appear pale. If you’re making more than you are destroying, you’ll become polycythemic, or suffer from blood that is overcrowded with red blood cells.

Once the cells form in the bone marrow, they remain there and mature, at which time they exit and enter the bloodstream. There they circulate, the red cells carrying oxygen and carbon dioxide, and the white cells patrolling for invaders.

THE THYMUS

The thymus, located in front of your windpipe in the upper chest region, is the most mysterious organ in your homeland.

In infants, the thymus is, relatively speaking, huge. It grows until about puberty and then starts to shrink. By old age, the thymus has almost completely disappeared.

The thymus serves the role of a kind of boot camp for the white blood cells called T cells—it’s where these cells go to mature. The thymus is especially active early in life because, during youth, T cells are constantly being exposed to new things, from new proteins in your diet to new germs. These T cells need to have a place to congregate, share information, and learn about threats and attacks.

For example, let’s say one of the cells in your immune system comes in contact with a foreign invader. It now has to communicate that information to other cells so they can become aware of the invader too. The thymus is where this information is shared and training occurs.

Why does the thymus later atrophy? Science doesn’t know for certain, but as you grow older, your immune system has less to learn. So the current thinking is that there may be less need for a large thymus as we age. But although the thymus is not as big or as active as it was when we were young, the smaller thymus is still able to help train T cells well into our eighties, nineties, and beyond.
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