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Introduction



I am making several assumptions about you.


Assumption #1: You are among those of us who think that growing old is anything but graceful. Despite the best efforts of Hollywood and Madison Avenue to market middle age as the prime of your life, in reality there’s nothing sexy about wrinkles, graying hair, spreading middles, sagging jowls, fading vision, diminishing sex drive, and loss of memory.


Assumption #2: You have already spent more money than you would like to admit on health clubs, diet plans, and maybe even cosmetic surgery to look younger. You are not alone. Last year Americans spent more than $35 billion on trying to lose weight and underwent more than 400,000 cosmetic surgical procedures.


Assumption #3: You would be willing to spend time and effort if you could actually feel younger. Now there’s the challenge. Is there any way to actually stop—and reverse—nature’s aging clock? Ten years ago the answer was a resounding no. Today, thanks to remarkably practical advances in antiaging medicine, the answer is yes, decidedly yes.


This book provides a step-by-step approach to creating an antiaging program that can actually slow and even reverse the physical and mental deterioration associated with aging. Let me put that another way: With the advanced antiaging system presented here, it is possible to not only stay young but to grow younger.


You may have heard that claim before. But this book is different from any other because it approaches antiaging from a new perspective: Not everyone ages in the same way. Our unique genetic blueprints and lifetime experiences mean that the process of aging affects each of us in different ways. Therefore, we cannot be treated in the same way. This concept is vitally important in creating an effective antiaging strategy, but it has been ignored so far. Why? For one thing, it is easier to tell everybody the same thing: Take a handful of superhormone X and call me in the morning.


Age Right is the first book to actually show you how to develop an antiaging regimen that fits your individual aging profile. Your program will be designed for your aging characteristics, utilizing the same approach I use with patients who visit my antiaging clinic and taking into consideration your biochemical profile and factors that include age, medical history, body type, gender, and lifestyle.


By the end of this book you will have an actual antiaging day planner with a regimen of supplements that include phytonutrients, vitamins, antioxidants, “smart drugs,” those substances that enhance mental performance, herbs, and amino acids. Combined with a training or exercise program and diet and lifestyle recommendations, this customized regimen will provide you with the tools to counter age-related disabilities from creaky joints to decreasing mental performance. You will improve your ability to relax and sleep, enhance your immune function, lose excess weight and keep it off, heighten sexual ability and performance, increase bone density and lung capacity, and enhance skin and muscle tone. By any measurement you will look and feel younger.


As an attending physician at five Olympic Games, I developed a results-oriented therapy that bridges the gap between scientifically solid advanced research and everyday application. Your antiaging program will incorporate the same cutting-edge techniques that the world’s best athletes use to increase their performance.


My strategies for antiaging were developed during my twenty-year tenure at UCLA’s Sports Medicine and Rehabilitation Clinics where I treated many of these gifted athletes on the playing field and in the gym. We spent hours together discussing their training secrets. And that’s when I began to observe that the symptoms these elite athletes were experiencing from overtraining were physiologically identical to those of my middle-age patients in my private practice.


Could the same treatments that helped the world’s best athletes recover their health be applied to my patients experiencing the first effects of advanced aging? The answer was a startling yes.


In Age Right you will learn that as children and young adults we had a natural repair process called anabolic drive which continuously regenerated body tissue. Gradually, we lose this rejuvenating capacity and develop numerous conditions associated with aging: obesity, heart disease, and Alzheimer’s, to name a few. But thanks to recent advances in antiaging medicine, we can actually regain that anabolic drive by replenishing depleted levels of hormones, the fluids that regulate our organs and tissues, and neurotransmitters, the brain’s chemical messengers.


We are the first generation in history to have a say in our biological destiny. Advances in biotechnology and genetics research are ushering in a new age of antiaging therapy. To take full advantage of the wonders that await us in the next century, we must bridge the gap with the treatments available now that can dramatically enhance the quality of our lives. Age Right provides the answers to holding back the hands of time.


How to Use This Book


This book is designed to create an antiaging regimen specific to your aging pathway. Using a series of questionnaires and tests, we will pinpoint exactly where your weakest areas of defense are and supply you with the weapons to combat the effects of aging.


Parts One and Four provide valuable background information. Part One explains how and why we age and current theories of aging. Part Four provides a detailed guide that makes sense of all the antiaging products on the market today, a guide to antiaging foods, and a look at antiaging treatments on the horizon. But if you’re in a hurry to get started on your antiaging regimen, skip these chapters for now.


The core of Age Right are Parts Two and Three. This is where you will discover your aging pathway and your current biological age. With this data you can be shown how to build an antiaging regimen with strategies that address your individual strengths and weaknesses. You will also find appendices on supplements, diet, and exercise. Use these references to complement your antiaging day regimen.


It is always recommended that you consult with your physician before embarking on an unusual or vastly different health and fitness regimen.


This book is part of an ongoing study of applying advanced anti-aging research to the general public. We would like to hear your thoughts and comments on the programs presented here. Contact us at:


Sports Medicine & Anti-Aging Medical Group


1807 Wilshire Blvd., Suite 205


Santa Monica, CA 90403


Phone: (310) 829-1990


Fax: (310) 829-5134


E-mail: kulllis@ucla.edu


Website: http://www.agingprevent.com
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The Process of Aging
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Why We Age


For the human race long life is a recent development. Two thousand years ago the average citizen of the Roman Empire could expect to live only thirty years. The next eighteen centuries saw a slight improvement in life expectancy, increasing on the average of two days every year, so that by 1870 the average U.S. citizen could expect to live forty years. Then something extraordinary occurred. After centuries of achingly slow progress, longevity began to increase exponentially. Babies born only thirty-five years later, in 1915, could expect to live to fifty. In other words, what took the pre–Industrial Age to achieve in eighteen hundred years—that is, increasing the life span by ten years—took modern man only thirty-five years. And this trend has moved steadily upward so that the average baby born in the United States in the year 2000 can expect to live eighty years. (See Figure 1.)


There is no mystery as to why we have doubled our life expectancy in 130 years. The introduction of preventive medicine at the turn of the century beat into submission one of man’s enemies: infectious disease. Deaths from contagious illnesses such as typhoid fever, diphtheria, influenza, dysentery, scarlet fever, and tuberculosis were appallingly high earlier in this century. It was not uncommon, for example, for fifteen hundred people to die weekly from infectious diseases in New York City in the late 1800s and early 1900s. A worldwide influenza epidemic that struck in 1918 killed 500,000 people in the United States alone. Public health pioneers such as Dr. Sara Josephine Baker institutionalized simple but effective methods for extending longevity. Working first in Hell’s Kitchen, the slums of New York, in the early 1900s, Baker and her team of nurses slashed the death rates by 80 percent for newborns by introducing tenement dwellers to such basic hygiene techniques as pasteurized milk and proper ventilation. Her programs were widely adopted by governments around the world.


Figure 1








	Date


	Average Life Expectancy (Years)







	Prehistoric times


	25







	Roman Empire (0 A.D.)


	30







	1870 (U.S.)


	40







	1915


	50







	1930


	60







	1955


	70







	1992


	75.8







	1997


	76







	2000 (Estimated)


	80











As effective as these public hygiene crusades were, they did absolutely nothing to increase the life span. The genetically determined maximum life span for our species has remained depressingly stagnant. However, while a citizen of sixteenth-century Italy might have expected to live thirty-five years or so, that doesn’t mean everyone keeled over by their fortieth birthday. History is filled with examples of individuals who had long lives even by our standards. For example, Luigi Cornaro, a sixteenth-century citizen of Venice, lived to ninety-eight and wrote an influential book about his longevity, Discourses on the Temperate Life, attributing it to temperance and an abstemious diet. (More on the correlation between aging and a calorie-restricted, nutrient-dense diet later.) Since the beginning of reliable recorded history, the maximum human life span has hovered around one hundred years.


The mystery about human mortality, then, is not why we live so long but rather why we don’t live longer. What is in our inherent design that shuts down our biological systems at a genetically predetermined age? Why can’t we live to 150, 200, or 500 years of age? The answer lies in a term that originated with gerontology, the scientific study of old age. Gerontologists use the word senescence to describe what we know as the physical and mental decline that accompanies old age. Amazingly, most living creatures do not senesce, that is, get more frail with age. Many species of insects, fish, and most invertebrates show the same biological age whether they are a minute or a millennium old. It turns out that humans, mammals, and other vertebrates have only recently developed genes that cause them to get old. This was not a case of evolutionary bad luck. Ironically, these old age genes helped the species survive and prosper.


Early on, our species picked up on the fact that its environment was no bed of roses. Between hungry predators and volcanic eruptions, it was faced with a constantly changing milieu. And as species went, ours, being the most complex physiologically, was the most vulnerable. To survive, man had to evolve constantly to meet the challenges. The choice came down to immortality (or at least very long age) or species variance (to introduce genetic changes as quickly as possible). This was hardly idle speculation. It is estimated that 99 percent of the species that ever lived on earth are now extinct. If the environment were a vacuum where no changes occurred, homo sapiens could have afforded the luxury of nonsenescence. Given the circumstances, our species had no choice but to hitch our wagon to the other vertebrates’ and opt for a limited life span.


If the “Sophie’s choice” was made for a limited life span, then the next question was when to end it. (Remember, the evolutionary objective was to introduce genetic changes as quickly as possible.) The answer, of course, is, as quickly as possible. And this is where senescence fits in. By our late twenties most of our major physiological systems peak. Biologically, that’s just enough time to prepare our offspring for their reproductive years. Our ancient ancestors would protect and provide for their children until they were ready to have children of their own, a life span of twenty-five years, give or take a couple of years. Having marshaled our physiological resources for our reproductive years to ensure the survival of the next generation, Nature was essentially done with us after the age of twenty-five. If old age meant pain and suffering, hey, we as a species made the choice; at least ours was among the lucky 1 percent that continued to survive. If anything, the hangers-on of our species who refused to die after reproducing were a bit of a genetic nuisance, competing with fertile breeders for limited resources.


Which brings us back to the twentieth century. Having used the genius of our superior species to maximize our life expectancy, we find ourselves up against the ultimate brick wall—a genetically predetermined life span. But before you shrug and throw this book away, consider that there is nothing inevitable about aging. It is a process; in theory, elements of that process can be halted or even reversed. Exactly how the aging process works is a mystery, but already we know a lot about the individual elements. We know enough already to begin reversing the ravages of growing old. Senescence, you’re about to meet your match.
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How We Age


What do we mean by “age”? Yes, we all know to age means to grow older in years. But to a biologist, a measurement of aging based on your birth date is not very useful. After all, we all know of people who look ten years younger (or older) than their actual chronological age would indicate.


Having a practice in Los Angeles, my patients include many actors and models who look younger than their chronological age, but their beauty is literally skin deep, the result of skilled cosmetic surgery. They come to my clinic because despite laser wrinkle removals, breast implants, tummy tucks, buttock lifts, collagen injections, and ultrasound liposuction (among the more common procedures), they are beginning to suffer some of the “four D’s” of advanced aging—discomfort, disability, drugs, and doctors. Their bodies are beginning to suffer the four main physiological changes that occur with aging: (1) decreased muscle mass, (2) decreased bone mass, (3) decreased water content, and (4) increased fat levels. As we will see, these changes are accompanied by a slew of undesirable symptoms. And much to their chagrin, my Hollywood patients know that the best cosmetic surgery money can buy does nothing to reverse these changes.


Aging is a physiological process that at times is only remotely connected to chronological age. One of my patients is a twenty-nine-year-old male. You’ve seen his sculptured physique in magazine advertisements and television commercials for everything from swimwear to cigarettes. To look at him is to see the picture of perfect health, achieved by at least four hours spent daily in the gym. But biologically he was on an advanced aging track. It was taking him longer to see results when he trained. He was increasingly tired and listless. He was becoming depressed. And he was getting muscle injuries, strained tendons and ligaments. Diagnostic tests revealed a hormonal imbalance and a loss of bone density, both signs of advanced aging. While he had masked his problems with a musculature finely tuned with extensive workouts, biologically he was ten to fifteen years older than his chronological age. A regimen of lifestyle change, diet, and supplements reversed his pro-aging condition.


Another way that biological aging differs from chronological aging is that it is not uniform. On your fortieth chronological birthday, your friends and family celebrate “all of you” reaching that societal milestone—not just, say, your arms and your lungs. But from a biological perspective, different parts of you age at different rates. In the scenario of normal healthy aging, your brain shrinks overall by about 6 percent from mature adulthood to advanced old age, but certain parts of it can shrink by as much 45 percent. In the digestive tract, the colon more or less functions the same at twenty-five as at sixty-five, but the kidneys and bladder begin showing pronounced signs of aging by fifty. Your sense of taste peaks at around age six, eyesight at ten, and bone density in the twenties. Dopamine and acetylcholine, two of the three major neurotransmitters—the brain’s messengers that play a vital role in the aging process—rapidly decline with middle age, while the third, serotonin, usually remains at youthful levels.


On a cellular level, aging occurs every moment as old cells are not replaced by new ones. Apoptosis, or programmed cell death, is a normal part of any organism’s life—with a few exceptions. Of those exceptions, two occur in the human body: cancer, which produces death, and sperm, which produces life. These cell types don’t experience the programmed obsolescence of apoptosis, and for all intents and purposes are immortal, with the capacity to keep regenerating and replenishing their numbers.


The most dramatic examples of differences between chronological age and biological age can be seen in sufferers of two “premature aging” diseases, progeria and Werner’s syndrome. Patients with these genetic diseases begin showing classic signs of advanced aging in childhood or adolescence, including osteoporosis, graying and thinning hair, wrinkled skin, a weakened cardiovascular system, and an increased risk of diseases associated with the later years, including diabetes and cancer.


While the seeds of advanced aging can be sown at any age, generally speaking the most noticeable changes take place between the ages of 40 and 50. Most physiological functions peak in the twenties, ride a plateau in the thirties, and begin to take a sharp descent in the forties. Various internal biological mechanisms function in synchrony until the onset of middle age when they begin their downward march in lockstep. Canadian researchers Richard Earle and David Imrie found that during this “decade of vulnerability” the average North American male ages 15.2 years, while the average female ages 18.6 years.


The exact point at which the decline into advanced aging begins is different for everybody. But without antiaging intervention—the purpose of this book—here is what you can expect to happen to your fifty-year-old body:


Brain: The brain shrinks 6 percent in size, resulting in a loss of cognitive abilities. Forgetfulness increases, and it is more difficult to process simultaneous streams of information. The decline is offset somewhat by a greater accumulation of knowledge and experience, which philosophers call wisdom.


Vision: Farsightedness among our aging baby boomer population made designer eyeglasses fashionable in the eighties. A loss of elasticity in the eye’s lens makes it difficult to focus on nearby objects. Older eyes are also slower to adjust to darkness (as the pupils have a decreased capacity to dilate) from a loss of the rods—photoreceptors in the retina. Color perception starts to decline after you hit forty (especially for the yellow-blue color spectrum because the clear lens not only thickens but becomes more yellowish in color).


Hearing: While it is unusual for a fifty-year-old to wear a hearing aid, audiologists fear a tidal wave of advanced hearing impairment among the baby boomers because of their predilection in earlier years for very loud music. Usually sensitivity to the higher tones is lost first.


Smell and Taste: These two senses are inextricably linked. Taste buds and olfactory receptors lose sensitivity, which is a primary reason that older people enjoy food less (and eat less). Zinc deficiency of the elderly also contributes to a diminution in taste. Pollution and smoking are two environmental factors thought to accelerate the aging of these senses.


Skin: How fast you wrinkle depends on a host of factors including genetics, nutrition, and environment. But the skin begins losing its elasticity in the twenties as collagen decreases. By fifty, thinning outer layers of skin cause it to sag. Sun damage and clumping of melanocyte (pigment) cells produce all kinds of brown blotches, the so-called liver spots, and abnormal growths.


Hair: Fifty percent of men have some balding by age fifty, and half of all men and women of European descent will have at least some gray hair. (The onset of graying appears a decade later in non-Europeans.)


Fat and Muscle: The ratio of muscle to fat begins its decline around thirty, with deposits of fat tissue peaking around fifty. More fat accumulates in and around the belly, buttocks, and thighs. The abdomen begins to sag because of lost muscle tone. Maximum grip strength drops from one hundred pounds at age thirty to about seventy-five pounds. While weight may stabilize at age fifty, the muscle-to-fat ratio continues to decrease well into the eighties.


Bones: Progressive loss of mineral content and density, notably calcium, results in increasingly brittle bones. The decline in women after the onset of menopause is about twice as fast as men. Not only are bones easier to break, but they are also harder to repair.


Urinary Tract: The kidneys begin to shrink in size and function at thirty, steadily losing the ability to remove waste products from the blood. The bladder, which collects the urine sent from the kidneys, loses its elasticity, which means less capacity and more trips to the bathroom.


Sex: Women experience menopause around fifty when their estrogen levels rapidly drop and ovulation ends. Men have a less pronounced sex hormonal decline, with testosterone concentrations diminishing gradually from the thirties. Intercourse for women can be painful as vaginal walls become thin and lubrication decreases. Sperm count in men dramatically decreases around fifty as tissues within the testes begin to thicken. It also takes about twice as much time to get an erection than at age twenty-five.


Heart: By age fifty the heart will have beat about 2 billion times. The heart muscle begins to enlarge to pump more blood to compensate for stiffening arteries. But the covering sheath around the heart thickens with age, leading to an overall decrease in output. This reduced output results in a decline in the supply of oxygen to muscle tissue, decreasing aerobic power and making it more tiring to climb stairs or walk up a hill.


Lungs: As lungs lose their elasticity, the capacity to breathe declines 20 percent by age fifty. Smokers, as you might guess, lose their lung function much earlier.


As we will learn in the next chapter, throughout recorded history mankind has valiantly resisted the advancement of age. The difference now is that we are the first of our species who can effectively intervene in the aging process.
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Antiaging Medicine: History and Theories


Humans have been thinking about aging for a long time. Gerontology, the science that deals with aging, is an invention of the late twentieth century, but theories about why we age and how possibly to halt it were in the minds of the ancients. The early Greeks, who weren’t above using makeup to cover wrinkles and age spots—and we’re talking about the men here—were the first to put thoughts on paper. They came up with the theory of the “four humors”—humor in the biological sense of the word, meaning any animal or plant fluid.


The Greek philosopher Empedocles (c. 490–430 B.C.) theorized that all of Nature was composed of four “root” elements: earth, wind, fire, and water. These four elements come together in various combinations to form all living things—a little more wind for a flower, a little more fire for an ox. From there it was an easy jump to theorize that the aging process itself is a disease that results from an imbalance of the four fluids in man that relate to the elements: blood, phlegm, yellow bile, and black bile.


Empedocles’ concept was interesting in one other way that relates to antiaging medicine. He theorized that two different, opposing forces were at work in Nature. Rather romantically (at least from a jaded twentieth-century perspective) he called these two forces “love” and “strife.” Love binds things together—plants, animals, Greek city-states—and strife separates them. Antiaging scientists would later adopt Empedocles’ dichotomous forces for the theories of cellular entropy (disorder).


Now let’s zoom across the history of antiaging medicine, passing centuries of alchemists, wizards, shamans, snake-oil salesmen, and adventurers who tried but failed to find an elixir of eternal life, tipping our hat along the way to Ponce de León who at least discovered Florida in the process. Arriving at the late nineteenth century, we find French physiologist Charles-Edouard Brown-Séquard promoting the extracts of crushed animal testicles as the fountain of youth. Although proven wrong, he is credited with suggesting hormonal-endocrine agents as an antiaging therapy.


The next significant news about aging occurs in the 1940s as scientists begin to theorize that genetic mutations are responsible for aging, that is, increasing mistakes made at the chromosome level cause widespread deterioration of the physiology. A couple of decades later, in 1961, anatomist Leonard Hayflick is called the father of modern antiaging research for his discovery of cellular aging. He proves that cells do not live eternally but rather have a finite life. After dividing about fifty times, cells suddenly stop, weaken, and die. And cells from older people die more quickly than cells from younger people in a laboratory. This gives rise to the notion of an “aging clock” that might be “reset” if only the clock could be found.


In the last thirty years, theories of aging have fallen in and out of fashion. In a recent paper presented to the Los Angeles Gerontology Research Group at the UCLA School of Medicine, Dr. L. Stephen Coles, M.D., Ph.D., identified twenty-five current theories of aging. A good example of how new research tends to make mincemeat of the best theories is the case of telomeres.


Telomeres are DNA sequences that cap and protect the ends of chromosomes. Geneticists noticed that each time a cell divided, its telomere became shorter. Could telomeres be the aging clock? Could stopping the telomeres from shortening halt the aging process? Could lengthening them restore youth? Heightening the drama, researchers in the 1980s discovered an enzyme that preserved telomeres; they dubbed it “telomerase.” “The agent for eternal life had been found,” gushed Time magazine. Unfortunately, subsequent findings revealed that telomeres do not always shorten significantly with age. Indeed, new research indicates that telomeres shrink and lengthen again and again over time.


As for the other twenty-four theories afloat, they can be classified into two schools: the school of chance and the school of grand design. The first school, which includes the classic “wear-and-tear” theory and “accumulation of trash” theory, points out that the human body with its 7 trillion cells is one incredibly complex bioenergy-producing machine. As with any manufacturing process, over time the body produces its share of trash and its biomechanisms begin to deteriorate. Chief among the toxic junk are free radicals, a by-product of energy metabolism, and advanced glycosylation end products (AGES), but there are also deformed enzymes, unrepaired DNA, and stress-damaged proteins. Chromosomes suffer wear and tear, and as the body’s normal repair systems begin to falter, still more crud piles up. Which of these toxic by-product systems kills you first is a matter of chance, or it could be a matter of their collective ill will.


Free radicals are a story of good molecules gone bad. Inside all cells are little bean-shaped organisms called mitochondria that generate power for the cell, a process that produces excess electrons which, if left unattended, can do serious damage. But the body has concocted a way to mop up this waste—a natural antioxidant defense system. The air we breathe contains oxygen that, when mixed with the cell’s fuel (mainly glucose) in the mitochondria, leads to energy production (similar to the combustion in your car engine) and waste product molecules (exhaust fumes) harboring errant electrons. When our antioxidant enzyme defense system is working correctly, it turns dangerous oxidation waste products into harmless water or other molecules. It is a brilliant defense mechanism but, alas, not perfect. Sometimes stray molecules with unpaired electrons (free radicals) beat the odds and sneak by the antioxidant cleanup crew. And the first thing they do is attach themselves to another molecule in the cell or in other cells. This extra electron destabilizes the former good citizen molecule, causing it to act with reckless abandon, ricocheting around the cell and other cells in the neighborhood and damaging everything in its path. And for various reasons the production of free radicals increases with age just as the body’s natural antioxidants (free-radical fighters) decrease.


Glucose metabolism tends not to age very gracefully, either. The body’s primary fuel source, glucose is a simple sugar produced by the breakdown of the carbohydrates we consume in the form of breads, pastas, fruits, and vegetables. As we age, excess glucose throughout the body binds to proteins, which are essential components in the ability of cells to repair and regenerate. Diabetes, a pro-aging disease that affects vital organs, is an extreme expression of what happens when excess glucose and insulin are out of balance.


The school of chance doesn’t pretend to answer the questions of what and where the aging clock is. Rather, it asks why we should waste time trying to find the aging clock when we know what damages its mechanisms. Antioxidant supplements that immobilize free radicals and drugs that act as AGES solvents, including the new research medication pimagedine, are among some of the treatments devised to halt the aging process.


The school of grand design, on the other hand, is much neater. Death is not some messy, random biological event, but instead it is programmed into our cells. Find the (genetic) switch to the aging clock, and the aging process can be halted or even reversed. Despite or perhaps because of its exquisite simplicity, the school of grand design was beginning to fall out of favor for lack of definable results until the telomere theory came along. The quasi-debunking of telomeres as a cause of aging has been a big blow to the grand design school, but there are alternate master plan theories waiting in the wings. (See chapter 18 for new research on genetic causes of aging.)


Scientists believe that premature aging diseases such as progeria and Werner’s syndrome may be caused by a single mutant gene, which may also be involved in the aging process in all humans. The completion of the Human Genome Project, which is mapping all of the about 100,000 human genes, should be completed before the year 2005 and is eagerly awaited by geneticists for the clues it might provide to aging. In the meantime, some students of the grand design school are focusing on results and looking for ways to use genetic reengineering to halt the aging process—in particular the body parts that age more quickly than others, such as the kidneys and the frontal cortex of the brain.


Which school of aging theories is right? Is aging a series of random events or a predetermined master plan that turns off human life around one hundred years? To some degree all twenty-plus theories and the two schools are correct. Aging appears to be a multilevel, overlapping process, and most scientists—with notable exceptions—reject the theory of a single cause of aging. Take, for example, DNA, the molecule in each cell that contains the fundamental genetic blueprint for the entire body. DNA figures prominently in many theories. AGES, those gooey masses of proteins and glucose, probably harm not only organs but also DNA, thus preventing cells from repairing themselves. Ah, then, that would indicate a genetic cause of aging. On the other hand, the genetic Holy Grail—a gene that turns the aging process on and off—might resemble less an instantaneous on-and-off switch than a gradual accumulation of junk that literally “gums up the works.” Research indicates that there may be thousands of “trash” genes, nonproductive genes that are linked to disease and that accumulate in the gene pool, irreparably modifying DNA so that it programs cells to a limited life span.


Recently, there has been a movement to find common ground among the various theories, a biogerontological equivalent of physics’ Grand Unified Theory. There seems to be little dispute, for example, that the human species was designed primarily to live long enough to sexually reproduce and raise the next generation. Twentieth-century humans have interrupted this orderly system of species preservation with their ability to contain infectious diseases. All parties agree that the human biological systems deteriorate over time, reaching a peak efficiency just after sexual maturation.


This type of change has been studied by physicists using the theories of thermodynamics, which attempt to explain the relationship between heat and energy. Briefly, it says no system can sustain a peak level of performance; deterioration is inevitable and builds on itself. Physicists call this increasing disorder “entropy.” We’ll discuss entropy and human aging in chapter 5, but for now it is sufficient to say that, like Empedocles’ opposing elements of love and strife, the billions of cells that comprise the human body are constantly waging a battle between order and disorder. Death is the ultimate expression of disorder.


In the history of antiaging medicine, the most dramatic results in attempts to extend the life span have been achieved via an intervention many of us personally can relate to: caloric restriction. Many studies with laboratory animals show that when caloric intake is restricted by 30 percent, they live 30 percent longer. Why? It appears that restricting calories lowers the body temperature and slows down different parts of the metabolic system, that is, it slows cell division. In the process, less pro-aging free radicals are produced. A nutrient-rich, caloric-restrictive diet for humans might add an extra thirty years to the life span. But of course there are no guarantees and, so far, few human guinea pigs willing to spend a cold and hungry existence to prove a point.


Most of us are interested in extending the quality of life at a reasonable price rather than the quantity of life at any price. In the coming chapters we will see how advances in antiaging medicine for the first time in history are allowing us to achieve this goal.
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The Critical Point and the Theory of Human Thermodynamics


From 1978 to 1996 the UCLA track and field team was the perfect laboratory for studying human physiology or, more precisely, how to fine-tune it. The pantheon of Olympic athletes who emerged from this program remains unparalleled: Flo-Jo Joyner, Steve Lewis, Gail Devers, Mike Powell, Jackie Joyner-Kersee, Willie Banks, and Kevin Young, among others. Each of them was a multiple gold medal winner or world record holder who advanced the boundaries of human athletic performance.


It was during my work as an attending physician at UCLA Sports Medicine and Rehabilitation Clinics, during track meets and training sessions at Drake Stadium and in the weight room, that I began seeing the parallels between these extraordinary athletes and my middle-age patients in private practice. After a while it became quite obvious that both sets of patients were on an advanced aging track.


The Critical Point


The elite athlete is constantly waging a battle against an enemy called catabolism. Essentially, catabolism is characterized by a breakdown of the body’s physiological systems, the muscle and bone tissue being especially relevant to competitive athletes. When muscle and bone tissues are weakened, injuries increase, and enough injuries can end an athlete’s career in a very short period of time. The opposite of this condition is anabolism, a state in which the body’s systems are constantly replenishing themselves with new and stronger tissue growth.


Elite athletes and their coaches know there is a razor-thin line between training hard and overtraining. The exact point between the two conditions is what I call the “Critical Point.” On one side of the Critical Point, the body is in an anabolic or rejuvenating mode. On the other side, it falls into a spiraling decline, a catabolic condition.


Elite athletes want to avoid a catabolic state. Unfortunately, it is unavoidable. Since a fraction of a second can often mean the difference between victory and defeat, world-class athletes are constantly pushing the envelope in their training until inevitably they cross over their Critical Point and throw their bodies into catabolic disrepair. This is when I would be brought in to restore their anabolic drive capacity—to readjust their physiologies to a regenerative mode.


I remember working with Steve Lewis, one of the best middle-distance runners ever. Winner of gold medals in the 400-meter and 400-meter-relay races in the 1988 Olympic Games, Steve, at the time of the 1992 Olympic Games, was headed down a catabolic path. He still managed to pick up a silver medal for the 400-meter, but clearly he was not at his peak performance. Shortly after he returned from the ’92 Olympic Games in Barcelona, I gave him a complete physical and laboratory exam, and diagnosed the following:


♦ A depressed immune system: Steve was experiencing flu-like symptoms because a decline in his immune functions was making him susceptible to infectious agents such as viruses.


♦ Bell’s palsy: This is a type of facial paralysis caused by viruses or by a decline or dysfunction in the body’s nerve energetics—neurotransmission. As a result, the sufferer can look tired and depressed.


♦ Aches and pains: Steve’s muscles were aching and his joints creaking. This was partially due to the viral infections, but his psychological profile also revealed that his serotonin neurotransmitter levels were low, which meant he was actually feeling more pain than he should have.


♦ Chronic fatigue: Steve was constantly lethargic. Where before he genuinely looked forward to the prospect of getting up each morning to train, he now found it hard to get out of bed. The energy and drive that helped him win two gold medals in the 1988 Olympic Games were gone.


♦ Sleep disorder: Even though Steve was tired, he could not get a good night’s sleep. His sleep cycle was fragmented, characterized by frequent waking. He was missing stages of deep, nondream sleep when the body secretes two vital restorative hormones, growth hormone (anabolic) and melatonin (regulatory), which are vital for the immune and musculoskeletal systems.


Does the combination of these conditions sound familiar? They should if you have an elderly parent or relative. These are signs of aging. Aging and overtraining are physiologically very similar.


Human Thermodynamics


To repeat an oft-quoted analogy, elite athletes are like fine sports cars. Their highly tuned physiologies are the models to which the rest of us four-door sedans and station wagons compare ourselves. But there is one group of human beings that leaves the best of the elite athletes in the dust in terms of the efficiency of their physiological engines. Who are these hot-rodders? Children.


The average kid is a paragon of energy efficiency. I look at my own young daughters and see extremely sophisticated anabolic bio-machines (that is, until the chocolate ice cream on their new clothes brings me back to earth). Their ability to generate and repair cells far surpasses any of the athletes at UCLA. Week to week, month to month, their bodies defy Carnot’s theory of thermodynamics.


Thermodynamics is the science concerned with the relations between heat and energy. Nicolas-Léonard-Sadi Carnot was a French engineer whose interest was in making mechanical engines work more efficiently. While working on the efficiency of heat engines (that change heat energy into mechanical energy), he developed the Second Law of Thermodynamics, which states that closed physical systems if left alone will run down and become less organized. With the use of a different set of mathematical equations, he showed how the amount of disorder could be measured by determining its degree of entropy, that is, the amount of energy unavailable to perform work.


Entropy is the only known physical variable in Nature that mirrors the effects of time on a biological system. Unlike engines, humans are open systems. Our internal biochemistry and physiology constantly interact with the environment. We eat food, process and store some of it, and eliminate the rest. We inhale oxygen and exhale carbon dioxide. The computer science principle of “garbage in, garbage out” is not applicable to human machinery. But even accounting for this difference, our biological systems do follow the core of Carnot’s tenet: Left alone, the human body will run down, become less biologically organized, increase its degree of entropy, and decrease its efficiency to build and repair vital systems. The greater the entropy, the greater the disorder or chaos.


Children, if left alone, will cause chaos of an entirely different kind, but biologically speaking, their bodies are in a super antien-tropic mode. Give them a little food (or, in the case of adolescent boys, a lot of food) and water, and their bodies pretty much take care of themselves. Indeed, they prosper. The rest of us, including elite athletes, need more help.


Our resting metabolic rate is the amount of heat our bodies produce at rest (that is, entropy). When we have an infectious illness with a high fever or a high stress level, we have excessive entropy (disorder), and for a very good reason: The body temporarily shuts down or decelerates various anabolic repair functions to focus on the problem at hand (such as an illness or a pack of rottweilers hot on our heels). Our biosystem is challenged by the cellular disorganization imposed by our perceptions of danger. Our response if appropriate and organized leads us back to the proper equilibrium and health.


When children are growing, they have a high resting metabolic rate (RMR); they defy the Second Law of Thermodynamics, at least for as long as they remain children. As we age there is less energy production and (normally) a lower metabolic rate. If the random events encountered in life (illness and those darn rottweilers) are not controlled either by our internal defenses or external intervention such as antibiotic therapy, then excess entropy leads to the ultimate degree of biological entropy disorder) known as death. With the use of antiaging therapy, our RMR can be increased by increasing the body’s muscle mass. By increasing our muscle mass, our RMR automatically goes up. An increase of fat tissue decreases the RMR because fat, unlike muscle, is an inactive tissue. Like kids, we, too, can thumb our noses at Carnot’s law of entropy.


Resetting the Critical Point


All of human life fits into a neat little “thermodynamic” triangle of (1) conception and childhood, (2) sexual maturation and reproduction, and (3) postreproduction and decline. During the development of an embryo there is the production of cellular organization. This is a state of antientropy, or extropy, which leads to the building of organized biological structures, the ultimate blueprint that calls for sexual maturation and reproduction.


After reproduction, the human organism stays in a state of bio-limbo for a while and then reaches a Critical Point where order turns to disorder, anabolism to catabolism, and regeneration to degeneration.


Athletes prematurely reach their Critical Point by overtraining, after which their athletic performance takes a nosedive and they experience the same symptoms as Steve Lewis: depressed immune system, chronic fatigue, aches and pains, and sleeplessness. Weakened muscle and bone tissue results in more injuries, which take longer to heal because of an elevated cortisol blood level and lowered testosterone and growth hormone concentrations, resulting in less training, weaker muscles and bones, and so on.


But we can bring the overtrained athlete out of his physiological tailspin. Through a program of supplements, diet, exercise, and lifestyle alterations, we can reset the body’s control mechanisms.


We all have an automatic, built-in Critical Point, that moment when our bodies cannot maintain and repair our major physiological systems. The body switches from an essentially anabolic condition to one that is catabolic. This moment is not accompanied by trumpets, or, appropriately, violins, nor do we wake up one day and suddenly sag. We notice the changes gradually, but the Critical Point can be measured in middle-aged patients just as it can in elite athletes.


If we are not out to set a world record, when do we reach the Critical Point? Generally speaking, we can expect to reach our Critical Point around the age of forty, give or take four or five years. With the onset of middle age, we begin to walk a tightrope between anabolic and catabolic states. A minor physical injury (such as a car accident), a psychological trauma (such as a divorce) or a lifestyle change (a job loss) causes stress that can upset the delicate balance and push us over the edge. We begin to head downward into a negative spiral, losing the capacity to repair our bodies. The end doesn’t happen all at once, of course, but the descent has begun.


That’s the bad news. Now here’s the good news: The descent into catabolism is not inevitable. Our Critical Point can be reset in the same way elite athletes reset theirs. The threshold between anabolism and catabolism is different for all of us and depends on a number of factors ranging from genes to lifestyle choices. But with advances in antiaging medicine, we no longer have to sit on the sidelines and watch our best years race by. We can halt and even reverse many aspects of the aging process.


Signs of the Critical Point


Diagnostic tests have been developed over the last five years that can indicate whether you’ve reached your Critical Point (see sidebar, Pinpointing Your Critical Point). Here is what a doctor and a good scientific laboratory might see when examining a middle-aged patient or an overtrained athlete who is in catabolic decline:


1. Increased cortisol production: Cortisol, a hormone made by the adrenal gland, increases due to stress or overtraining. Left untreated, it can cause rising glucose levels and insulin insensitivity, which can result in an increase in fat mass and even diminished memory.


2. Decreased serum free testosterone (in both men and women): This results in a feeling of staleness and depression, and a decrease in lean tissue (bone and muscle) mass. Muscle definition is lost.


3. Decreased ratio between testosterone and DHEA levels and cortisol: DHEA (Dehydroepiandrosterone) is a natural hormone produced by the adrenal gland and has many different functions, from being a sex hormone precursor to having neurological and immunological effects. As cortisol increases, testosterone and DHEA levels go down, resulting in weakness, feelings of stress, decreased coping mechanisms, emotional instability, poor sleep, and hypochondriacal complaints. Muscles are softer and have less tone and definition despite increased exercise.


4. Increased resting heart rate: The heart rate is elevated when it should not be, and the norepinephrine and epinephrine systems are turned on for no apparent reason. This is the “early phase” of the Critical Point. In the “late phase,” the heart rate at rest may actually be lower because the catecholamine-alerting system has been depleted; it is shut down because it is worn out. This may indicate that your body is in a pronounced catabolic state.


5. Injuries: Muscle pulls, stress fractures, and tendinitis become more frequent. Cortisol dissolves tissues, which is why it is given by injection for conditions such as tennis elbow where excessive scar tissue is causing chronic pain and inflammation. Elite athletes are often given cortisone (cortisol) injections around the tendon under the kneecap for chronic pain or inflammation. I know of one unfortunate athlete who had several injections. One day he was doing some training involving jumps, and both kneecap tendons tore off. This is a classic example of cortisol excess leading to weakened tissue strength and injury. If you have ever had a cortisone injection, you may have noticed how the skin around the area became thinner. This is also why dermatologists tell you not to use strong steroid- or cortisone-based creams on the face.


6. Women: Loss of menstrual cycles and decreased estrogen. When the menses stops from excessive exercise, stress, weight loss, or fat loss, the protective effects of estrogen and progesterone are lost. The ability of bones to absorb minerals such as calcium decreases at the same time the intestines increase their absorption of these nutrients. Bone is a living and constantly changing tissue; it is continuously being laid down and remodeled as your activities and metabolism change. Some young but overtrained women athletes I have treated have had the fragile bones of postmenopausal women.


7. Excessive weight loss or weight gain: Weight loss initially occurs during the first phase Critical Point when the catecholamine neurotransmitters increase, resulting in a loss of appetite. Later there is weight gain when the vegetative, lethargic phase of the Critical Point is reached as the serotonin neurotransmitter system begins to dominate. All the body’s systems are dampened and slowed down with the weight.


8. Decreased growth hormone level: During acute stress, growth hormone (GH) increases, but as stress continues, GH and IGF-1 (a more stable blood measure of GH status) usually decrease. Decreased GH levels lower the ability to repair and rebuild tissues. With less GH released, body fat levels go up and energy levels go down.
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