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FOREWORD




Few things have captured the imagination of both the scientific community and the general population as the notion of extending life. Living longer, living healthier, living youthfullythese are widely desired goals. And today, they seem to be within our grasp.

Over the past several decades, calorie restriction (CR), a key to longevity, has stirred much excitement among researchers. It has been the focus of my research at the University of California, Riverside, for twenty years. Our lab has shown repeatedly that the rate of aging is strongly influenced by diet. The more calories an animal eats, the faster it ages. CR animals not only live longer, but they remain more active throughout life and remain free of cancer, diabetes, and heart disease for a much longer time.

After years of working with animals, CR science is now making strides in studying the effects of CR on humans. There are, of course, many differences between CR in humans and in animals, making the research link somewhat more challenging. In the lab, we subject animals to as few variables as possible. But people who want to benefit from CR do not live in such a controlled way. Our lives are complex. We are constantly subjected to influences that may affect our quality and length of life. Consider the many variables we sort through every daypositive and negative emotions, food selection, carcinogen exposureall of which may affect how long we live.

As is the case with any scientific breakthrough, more research needs to be done and the CR concept continues to develop in stages. It seems as if we learn more literally every day.

Paul McGlothin and Meredith Averill have been at the fore-front of CR for a long time. They were among the first to help organize and participate in the scientific exploration of CR in humans. In The CR Way McGlothin and Averill take the science of CR and craft a practical, easy-to-follow, and comprehensive action plan. The CR Way makes it possible for anyonefrom the neophyte to the serious longevistto follow their vision for a better and healthier life.

In addition to the potential health benefits of following The CR Way, my enthusiasm for this plan stems from the fact that everything the authors say is inspired either by their study of research results published in the CR science literature or by their own empirical testing. The CR Way lets you, the reader, take advantage of their experienceto practically apply the testing to your own life. This is invaluable information, and the authors are to be congratulated.

STEPHEN R. SPINDLER

University of California, Riverside







    

INTRODUCTION




Nobody expects to live forever. Staying healthy and strong well into our centennial years, however, is becoming an increasingly viable goal. The secret: When it comes to living a longer, healthier life, less is more.

Calorie Restriction (CR) is an approach to health and longevity that contends that consuming fewer calories daily than your body is accustomed to getting will increase energy, and improve physical and cognitive health, and may add years to your life.

It is science, not science fiction, that is demonstrating again and again the role of calories in the aging process. Excess not only leads to a larger waistline, it can also accelerate aging and promote illness and disease.

More than a dozen years ago, we read a remarkable article written by the eminent scientist Dr. Rick Weindruch on calorie-restricted mice that lived longer, healthier lives than other mice and on how to apply that research to humans. After reading the article, we were hooked. In the ensuing years, weve been developingand livingThe CR Way.

A vital point of The CR Way to longevity is to learn how to provide the body with less dietary energy, or calories, than it is used to getting. The body responds by learning to use the calories taken in more efficiently. The key to healthy calorie restriction is to eat nutrient-dense foodthat is, food that has maximum nutrition per calorie, the opposite of empty calories.

You will naturally lose weight and body fat by consuming fewer calories on The CR Way, but this is not a traditional diet. Weight loss is a by-product of calorie restriction but not its main purpose. Our advice is to take it slowly. Remember, the emphasis of CR is to replace empty calories with fewer but more nutritious calories, allowing the body to maintain a healthy balance while removing the junk. Rapid weight loss can deplete the body of necessary vitamins, minerals, and other nutrients, as well as seriously compromise the immune system.

Some people believe that limiting calories would make you unhappy and dissatisfied, even if you did live longer. Others say it is simply too hard for most people.

That is exactly why weve developed The CR Waya guide to longevity that incorporates a healthful lifestyle beyond just limiting calorie intake. This is not about sacrifice. It is about harnessing the bodys own cellular signals to make every moment happier and better. You will eat food you love. You will discover reserves of energy you didnt realize you had. You will experience more good health and possibly more life to enjoy it.

Only a few years ago no one knew why calorie restriction slows aging and provides so many health benefits. Now, compelling new research shows that calorie restriction has important effects at the genetic level. These effects in turn affect the whole bodys health. The CR Way is built on decades of scientific study and, more recently, research at the National Institute on Aging, Harvard University, Washington University at St. Louis, and medical laboratories around the world. Our own participation in numerous studies with many of these researchers has helped move the premise of longevity through calorie restriction from animals to humans, and from theory to reality.

Working with the distinguished lab of John Holloszy, at the Washington University School of Medicine in St. Louis, our efforts have been to support research on the effects of long-term calorie restriction so that we can apply this knowledge to human health. The principal investigator of these studies is Dr. Luigi Fontana, a gifted medical scientist, trained in both internal medicine and metabolism. Already the research has yielded valuable insights that can be applied to humans.

Since calorie restriction is a relatively new practice, many of its methods can be misunderstood. We are here to help make CR more comprehensible and offer sound, practical recommendations about food, exercise, sleeplifestyle choices that can improve your health and increase the likelihood that you will live longer. We also describe the beneficial effects of CR for people with diseases such as diabetes, cancer, and heart diseaseas well as show how CR increases energy levels, concentration, memory, and an overall sense of optimism.

To assist in tracking your own progress along The CR Way, weve included easy-to-read boxes throughout, comparing the average test results of CR practitioners in the Washington University CR group to a group of people on a higher-calorie diet. These can serve as goals for you to improve your health. Be sure to always check in with your doctor, too.

The CR Way offers you a path to better health and the best chance for increased longevity. Let it be a road map to adapting your lifestyle by using this information in an entirely new way of looking at health and aging.
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THE CR WAY







     

1

CALORIE RESTRICTION




The search for the fabled Fountain of Youth symbolizes the desire to remain young that has been a sought-after goal throughout history. It has been thought to be truly unattainable. Little did we know that the mythical waters of youth have resided within us all along. The human body is an amazing, resilient machine, shown to survive and thrive no matter what the external forces may be. Our evolutionary road has been a long, sometimes harsh one and yet weve adapted and flourished. How?

Researchers postulate that when our ancestors struggled through extended periods without food, the bodys remarkable survival instinct would kick in and somehow slow down their aging. This allowed our species to live through difficult timesresponding to hardships and challenges by becoming stronger and more resilient. The common thread appears to have been food, or rather, lack of food. The fact that consuming fewer calories somehow slowed the aging process has inspired scientific research for many decades. Most recently, science has begun to shine a light on what is happening on the genetic level.


Since the 1930s, when Dr. Clive McKays breakthrough studies showed that calorie restriction greatly extended the lives of mice, scientists have been trying to discover how calorie restriction works. Thousands of studies have documented the broad range of health and longevity benefits of calorie restriction, but most theories on how it slows aging focus on only one of CRs many effects.




Calorie Restriction vs. Anorexia: The Facts

Although weight loss will naturally occur with CR, that is where any similaritity to anorexia nervosa begins and ends.

Anorexia is a clinically diagnosed psychological disorder characterized by distorted body image, excessive and unhealthy weight loss, and a fear of gaining weight. Individuals with anorexia often control their weight by all sorts of unhealthy actions, such as starvation, purging, extreme excercise, or other measures, such as diet pills. Anorexia is not practiced under a doctors care.

Exactly the opposite, CR is both sanctioned and monitored by your physician with the purpose of living a longer, healthier life. By restricting calories while eating nutrient-dense foods, CR practitioners seek to activate the bodys innate longevity system. As we caution in The CR Way, it should never be done to excess. Maintaining a Body Mass Index within the lower end of the NIH recommendations of 18.522 is fine for CR.

Rather than the self-destructiveness of anorexia, CR is all about building a positive, vital engine that will make your life better, happier, more productive, and, we believe, longer.




For example, identified effects of calorie restriction include:


	More effective disposal and renewal of cells

	Preservation of irreplaceable cells

	Reduced rate of growth

	More efficient energy production, including increased formation of mitochondria, the cells energy generators

	Enhanced DNA stability

	Reduction of age-related decline of the immune system



Each is a positive health benefit and may contribute to longevity. However, a theory has emergedhormesisthat explains these positive effects (and many others) of calorie restriction as the bodys natural response to the low-level biological stress produced by reduced food intake.

HORMESIS

Just think about weight lifters who want to build their biceps. They determine a workout schedule with weights heavy enough to stress their arm muscles but not so heavy that they produce injury. The bodybuilders challenge the biceps with a form of hormesis, purposely pushing the muscle just beyond the standard, day-to-day activity to strengthen it. So we manage our amount of hormesis.

Now compare overeating to limiting calories intelligently: When you eat more calories or food energy than you need, your body often must cope with the added fuel by secreting insulin to process the high glucose levels circulating in your bloodstream. Some of the excess is stored for future use. But much of it is simply not needed, so it can end up being stored as fat tissue or deposited as plaque in your arteries. With so much food intake, your body does not need to use it efficiently, so your cells may run amok. Their job of reproducing themselves can be disrupted, sometimes resulting in unregulated cell reproduction that, in turn, can become cancerous cell growth. Your pancreasthe digestive organ that produces insulinworks overtime and becomes less able to do its job, and your heart beats more stressfully just to circulate blood to the extra tissue.





Stress Thats Good for You

Some stress can kill. Researchers have shown that chronic psychological stress can significantly shorten the life span.

Beneficial biological stresshormesishas lengthened the life of laboratory animals by as much as 60%.







How Genes Work

Genes are regions of DNA that dictate the structure and function of organisms and control hereditary characteristics. Genes have their effect because they control the formation of proteins that have very specific regulatory functions within the cell. Many people think that heredity determines how our genes operate and that genes never change. This is only partly true. Some genes are activated or deactivated regularly by external stimuli such as dietary intake. This allows them to determine such aspects of our lives as how supple our skin is, how our muscles respond to exercise, and how fast we heal.




Calorie RestrictionA Beneficial Challenge

In contrast, when you limit your intake of calories intelligently, you challenge your body with a beneficial stress, or hormesis. With fewer calories available for energy production, your body shifts away from storing fat to actually using fat as well as protein for energy. Soon your cells produce energy more efficiently and your stamina increases. Meanwhile, cell reproduction slowsgiving the body time to protect against mutations and preserving cells that may be irreplaceable. As your body continues to adapt, you get strongerbecoming more resistant to disease and the deterioration caused by aging.

YOUR LONGEVITY SYSTEM

The incredible fact that humans have a survival system that can be switched on by the hormesis of calorie restriction came to light through a progression of discoveries at the lab of Dr. Leonard Guarente, at the Massachusetts Institute of Technology (MIT), in the late nineties. Research in 1999 produced the discovery of a geneSIR2that is activated by calorie restriction and promotes longevity. (SIR stands for Silencing Information Regulator, that is, a gene that regulates the deactivation or silencing of other cell signaling. Just as you send an e-mail message, your cells send information internally by electrical or chemical signals.)

Initially, many scientists considered the SIR2 discovery debatable. Later, work in labs around the globe corroborated that the SIR2 gene is conserved in many species, including human beings. So far, seven genes, a family called sirtuins, have been discovered in humans and labeled SIRT1 through SIRT7 (Note: the T stands for 2 of SIR2, reducing the confusion of two numerals next to each other).




Vitamin Caution

Your daily vitamin pill may contain a CR benefits stopper: According to several studies, nicotinamide, which is contained in many multivitamins, is an inhibitor of SIRT1.




Of the seven sirtuin genes, SIRT1 is the most studied in mammals. It has been found that SIRT1 is activated by the stress of calorie restriction and that it silences a number of natural age-accelerating triggers in humans, such as activation of growth-related hormones and increased inflammation. Sister genes SIRT3 and SIRT4 preserve cell life by facilitating energy production when calories are limited.

Our species might not have survived without the sirtuin family of genes to coordinate our hormesis response by shutting down the bodys aging system when food is unavailable. We can use this capability directly by reducing the caloric intake into our bodies to trigger this survival mode, inhibiting our own aging systems.

GROWTHA MIXED BLESSING

The miraculous process of growth helps you develop from a child to an adult. But it may also kill you. Just because youve reached physical maturity doesnt mean your body then shifts into idle. While SIRT1 may slow the rate of growth in some tissues, other growth regulators fuel the growing process throughout life and some may even accelerate itcontributing to the development of cancer and other age-related diseases.

The regulators our bodies need to grow dont necessarily distinguish between healthy growth and unhealthyor cancerousgrowth. In other words, the very hormones and cell signals that helped you grow from a child to an adult are the same ones that can fuel the growth of cancer. Lucky for us, these growth regulators are sensitive to what we feed them.

ITS ALL ABOUT NUTRIENT AVAILABILITY

Many aging regulators have been discoveredsome speeding and some slowing the aging process. What is important to know about these aging regulators is that they share a common themenutrient sensitivity. They are activated by more or less food availability, and some of those that accelerate aging are activated, independent of total calories, by high levels of glucose or protein.


BIOLOGICAL EFFECTS OF CALORIE RESTRICTION

CR consistently produces biological effects that are linked in laboratory animals to longer life. Understanding the themes of these biological effects helps enormously in practically applying the knowledge to lifestyle choices and in gaining maximum benefit from CR. Some major CR effects were identified in early research. More have been discovered in recent years. And we now know that we can affect many of them by our individual choices.

Here are the major CR effects that are important to understand when planning your journey on The CR Way:


	CR lowers circulating glucose and insulin levels

	CR reduces body fat

	CR lowers levels of growth stimulators

	CR prevents cell loss

	CR decreases inflammation

	CR creates a more youthful physiology



CR LOWERS CIRCULATING GLUCOSE AND INSULIN LEVELS

Blood glucose, also commonly known as blood sugar, circulates through the body by way of the blood and lymphatic systems, and is the major source of energy in the body. When circulating glucose levels rise, the hormone insulin is released within minutes and helps glucose enter the cells. Insulin converts glucose into glycogen, the major carbohydrate reserve of animals. Additional insulin actions include stimulation of protein synthesis, formation of fat tissue, and increased cell growth. Sound like a 100 percent true-blue friend?


GLUCOSE AND INSULIN BOTH ACCELERATE AGING

The more glucose you have circulating through your blood, the more insulin will be released to help regulate the blood sugar. High circulating levels of glucose and insulin are associated with accelerated aging and disease. In fact, high levels of both glucose and insulin have been independently documented as predictors of death rates.

Witness the staggering incidence of diabetes, a disease in which the body either fails to produce sufficient amounts of insulin, or is unable to use it properly to process the bodys glucose. With more than 7 percent of the population of the United States, or 20.8 million children and adults living with diabetes, according to the American Diabetes Association, almost everyone is familiar with the frequent complications of Type II diabetes: Glucose levels that spiral out of control produce effects such as an increased incidence of cardiovascular disease, macular degeneration, nerve damage, and kidney disease.

JUMP-STARTING LONGEVITY GENES WITH LOW GLUCOSE

Calorie restriction causes glucose and insulin levels to fall. The normal range for glucose levelsmeasured as fasting glucose, which is simply the level of glucose in your blood after you have not eaten for eight hoursis lower than 100 milligrams/deciliter (mg/dl). Calorie restriction will likely reduce this measurement. When glucose levels fall into the 80s or below, insulin production shuts down so glucose does not fall further.

Like a thermostat that turns on the furnace when the temperature falls, the SIRT1 longevity gene becomes active when glucose reaches this low level. This facilitates the burning of fats and proteins for fuel while reducing the risks of heart disease, inflammation, diabetes, and other age-related illnesses.


FASTING GLUCOSE LEVELS: AGING-RATE INDICATOR

[image: ]

LIMIT CALORIES OR LIMIT GLUCOSE?

What is more important to The CR Waylimiting calories or limiting glucose?

Our answer: Both. While limiting calories lowers glucose and insulin levelsfood choices, methods of preparation, meal timing and exercise can also profoundly lower glucose and insulin levels.

As with the biceps-curling weight lifterthe hormesis, or beneficial stress, we put on our bodies by restricting calories is enhanced by restricting our glucose levels. Low glucose levels may help jump-start the longevity gene, SIRT1, while keeping age accelerators like insulin at bay. We orchestrate our days to keep our glucose levels lowin the 80s or below for at least twelve hours a day. Using glucose levels as a gauge takes some of the guesswork out of how effective your longevity regimen is and provides a method of evaluating the hormesis you will experience. A simple, over-the-counter glucose test kit, or blood glucose meterlike those used by diabeticswill help you track your glucose levels.

If your glucose levels are high, dont be discouraged. When we first started calorie restriction, our fasting glucose levels were often averaging 90 to 105. But when we learned how important glucose levels are to activating SIRT1, we made achieving fasting glucose in the 80s or below a way of life.




In a research study, healthy humans who followed a 25% calorie-restricted diet for just six months found that the diet helped make their bodies burn calories more efficiently.


	The overall calories they burned during a 24-hour period declined significantly.

	The number of their cells energy producers, called mitochondria, increased.

	DNA damage, produced by oxidative stress from the production of energy, declined.



(Civitarese, 2007)




ENERGY ABOUNDS

Some may think that CRs lower blood sugar levels mean that you would have less energy. Just the opposite happens: You will feel more energetic. As cells adapt to the low food supply, they create more energy producers, or mitochondria, and you will see the result: huge increases in stamina. Life becomes happier and more productive as your new high-energy state makes everything easier. Cells will also use energy more efficiently, so the body benefits more from the smaller amount of food thats available.

How long you will travel The CR Way before you will see these changes depends on your body and all its history. We started to see beneficial changes within a few months. This mirrors findings reported in the scientific literature.

FRIENDLY STRESSORS

As weve shown with hormesis, friendly or beneficial stress does actually exist. The hormone cortisol, for example, increases blood pressure and blood sugar in response to stress. While that may sound bad, the fact is, calorie restrictors typically have high cortisol levels and benefit from them. In the morning, when fasting glucose is often at its lowest, cortisol raises circulating glucose levels while mobilizing fat stores for burning.

Another friendly stressorepinephrine or adrenalinewhich is known as the fight-or-flight hormone, is also higher in CR practitioners, where, like cortisol, it plays an important role in maintaining glucose levels. On The CR Way, you can learn through meditation how to channel the increased alertness that epinephrine provides into positive actions.

CR REDUCES BODY FAT

The CR Way is not meant to be a weight-loss or fat-reduction diet. But with the decreased caloric intake, the body naturally diverts existing body fat from storage to use as energy.

The average male has between 17 percent and 19 percent body fat, and the average female runs between 18 percent and 22 percent. Many CR practitioners have very low body fat, more comparable to Olympic athletes than to the general population:


MALE BODY FAT

Calorie Restrictors Compared to Olympic Athletes and U.S. Average

[image: ]

Sources: J.E.L. Carter, 1982, L. Fontana, 2004, and University of Pennsylvania, 2005

High levels of body fat are dangerous. A survey of 850 men, aged 25 to 64, found a significant correlation between body fat levels and disease, particularly heart disease, hypertension, and diabetes.

Emphasizing how rare it is to find low body fat in the general population, the study found only 5 out of 121 in the 45-to 55-year-old category with body fat under 10 percent while all the Washington University study calorie restrictors of the same sex and approximately the same age had an average body fat of only 6.7 percent.



A comparison of body fat percentages among Olympic athletes, calorie restrictors, and the average population eating a Western diet.

In calorie restriction, when SIRT1 is activated, one of the villains it shuts down is the fat-managing gene (PPAR gamma) that facilitates fat storage. By turning this gene off, fat accumulation and storage are also effectively turned off, allowing the body to burn fat for energy more efficiently. So what does fat have to do with longevity? A 2004 study by researchers at MIT has linked the reduction of fat deposits in mice to longer life. Scientists are still investigating what this means for humans, but in the meantime, there is ample research showing that lower body fat means a healthier you, reducing the risk for heart disease, diabetes, and other age-related diseases.

IS NO BODY FAT A GOOD IDEA?

Some suggest that fat reduction is central to calorie restrictions ability to lengthen life span.

But can it be a case of too little of a good thing?

A certain amount of fat is necessary because it regulates body temperature, protects and pads internal organs, and is the primary storage for the bodys energy. But given the strong correlation between body fat and aging, some longevity enthusiasts let their body fat fall to very low levels5 percent or below. Studies have shown that very low body fat in women can contribute to amenorrhea, or a disruption of the menstrual cycle. Female athletes may also experience weaker bones and flagging energy when body fat is too low.

CR practitioners naturally have lower body fat simply because they consume fewer calories. There is no need to try to reduce body fat levels further.

CR LOWERS LEVELS OF GROWTH STIMULATORS

Think of aging as a wheel spinning faster or slower depending on your rate of aging. As weve shown, too much glucose or insulin makes the wheel accelerate. The same goes for two growth stimulators: growth hormone and IGF-I (Insulin-Like Growth Factor). These work to produce changes in cells that lead to growth, which, as weve pointed out, is necessary when you are developing but can be damaging as you age. Fascinating studies by researchers at the National Institute of Aging and Southern Illinois University School of Medicine have linked decreased growth hormone levels to longer life span in micea life extension of up to 65 percent! Calorie restriction leads to lower glucose, insulin, growth hormone, and IGF-I and to the activation of SIRT1all of which makes the aging wheel spin in slow motion.

EXCESS PROTEIN INCREASES IGF-I

Many studies of growth regulation in adults and children show that protein intake increases IGF-I levelsindependent of calories. Research at Harvard University has shown that higher levels of IGF-I deactivate the longevity gene, SIRT1 (Cohen, 2004). And thats not all: more circulating IGF-I increases the incidence of cancer and the probability that existing cancers will grow to advanced stages (see Chapter 7, Cancer Protection).

We do not recommend combining CR with protein restriction, but keeping protein intake down to the DRI of 0.8 gram of protein per kilogram (0.36 gram per pound) of body weight is good advice. This translates to 43 grams for a woman who aims for a weight of 120 pounds and 56 grams for a man whose weight goal is 154 pounds. Remember: your number depends on your desired weight.

You may be familiar with the RDA (Recommended Daily Allowance) of nutrients. It was developed in the 1940s to protect populations of people from deficiency diseases. People have used the RDAs to try to optimize their nutrition. The U.S. government is building better tools for this purpose. DRI, a major revision of our nutrient and energy standards, is in development to replace the RDA, as weve known it. DRIa generic term for several types of advisory reference values, one of which, ironically, is the RDAis detailed in the glossary.


Another important factor to consider is protein absorbability. A standard evaluation of how well your protein is being absorbed and utilized within your body is the Protein Digestibility Corrected Amino Acid Score (PDCAAS), developed by the U.S. Food and Drug Administration and the United Nations agencies: the Food and Agricultural Organization and the World Health Organization. Because of the correlation between protein and accelerated aging, The CR Way includes dietary protein sources that are lower on the absorbability chart, such as beans and grains. The table shows a comparison of PDCAAS for some common proteins.



PROTEIN ABSORBABILITY





	
Whey


	
1.34*





	
Milk


	
1.21*





	
Brewers yeast


	
**





	
Nonfat kefir


	
**





	
Nonfat yogurt


	
**





	
Egg white


	
1.18*





	
Beef


	
0.92





	
Soy


	
0.91





	
Kidney beans


	
0.68





	
Rye


	
0.68





	
Whole wheat


	
0.54





	
Lentils


	
0.52





	
Peanuts


	
0.52





	
Seitan


	
0.25









CR PREVENTS CELL LOSS

As one ages, the bodys ability to produce new cells decreases. As cells die, the inability of the body to replace them is thought by some to be at the root of agingand of several age-related diseases. For example, researchers at Duke University found that older mice were unable to produce new cells that repair arteries, thereby causing atherosclerosis, the artery-blocking disease. Proving the pointwhen the old mice were injected with cells from younger animals, their repair processes immediately functioned normally.

Much research has been done on mice over the decades, showing that calorie restriction preserves their ability, as they age, to reproduce cells at youthful levels.

Does CR preserve the ability to reproduce cells at youthful levels in humans? Thanks to a collaboration between the Calorie Restriction Society and scientists at Washington University, led by Assistant Professor Luigi Fontana, M.D., Ph.D., we may soon know more about CR effects in humans. Dramatic results of CRs ability to prevent atherosclerosis in humans have been shown in a breakthrough study (Fontana, 2004). Plaque accumulation was found to be 40 percent lower in the arteries of the CR group versus the controls.



ARTERY WALL THICKNESS





	
AVERAGE WESTERN DIET


	
CALORIE RESTRICTED





	
0.70.9 mm


	
0.40.6 mm








Measuring the thickness of the carotid artery in the neck, an indicator of plaque buildup, can help predict coronary artery disease. The thicker the inner and middle layers, measured in millimeters, the thicker the artery walls and the greater the chance of atherosclerosis.


REJUVENATING BRAIN CELLS

Like the mythological Greek god Zeus, granting the mortal Tithonus eternal life but not eternal youth, it would be a cruel joke to slow the bodys aging process without including the mind.

Some of the most exciting research today shows calorie restriction, rejuvenating nerve cells. This would increase the brains capability for repair and cognition. Dr. Mark Mattson, renowned scientist and fellow CR practitioner, conducted research into CRs ability to rejuvenate new cells. His data suggest that CR is instrumental in 1) increasing the number of newly generated brain cells and 2) along with physical and mental activity possibly reducing the incidence and severity of human neuro-degenerative disorders.

Applying Dr. Mattsons research by practicing CR has produced measurable cognitive benefitsbetter long-and short-term memories, and sharper awareness in everything we do. By incorporating cognitive testing into your CR lifestyle through brain games, you will realize remarkable cognitive improvement. Learning to speak another language or to play a musical instrument has a good reputation for brain training. Measuring the results is easier, though, with mental proficiency exercises.

CANCER PROTECTION: OUT WITH THE OLD CELLS, IN WITH THE NEW

Disposing of malfunctioning cells through programmed cell deathwhich increases with ageis an important physiological process that helps maintain healthy cells.

Imagine a snake shedding its skin. The old, dead cells are sloughed off, and what emerges is a sleek, healthy, glistening creature: natures own facelift. In tissues that are rapidly dividinglike skin, for exampleCR increases the rate of this cell turnover, perhaps improving the health of the skin by hastening the death of dysfunctional cells.

Normally the body senses which cells are unhealthy and kills them before they have a chance to create dangerous mutations. As we get older, elimination of bad cells becomes less efficient. CR prevents this age-related decline in efficiency by increasing the rate of cell disposal of precancerous cells, which may be one of the ways CR protects against cancer, according to research by Dr. Stephen Spindler, one of the worlds leading calorie restriction scientists.

Other leaders in this field, Drs. Haim Cohen and David Sinclair, proposed in a 2004 study that CR maintains physiological function by activating our hero, SIRT1, which protects necessary cells from dying off, thereby promoting the long-term survival of important, irreplaceable cells.

CR DECREASES INFLAMMATION

When most people think of inflammation they think of swelling, redness, and often pain. While not all inflammation is badit plays a vital role in the healing of tissue and immune system defensesit is associated with many age-related diseases, such as arthritis and atherosclerosis. Some cancers and cardiovascular diseases are now also thought to be inflammation-related.

Being overweight fuels inflammatory processes because fat cells secrete chemicals that promote inflammation. Excess weight contributes to metabolic syndrome, which increases an individuals risk of coronary heart disease and other diseases related to plaque buildup in artery walls such as stroke, as well as Type II diabetes. CR reduces excess weight, thereby contributing to a reduction in inflammation.

Keep in mind that calorie restriction thins the blood, that is, it reduces platelet adhesiveness, thus decreasing the potential for dangerous blood clots and the number of white blood cellstwo essential components necessary to a successful immune response to inflammation. While these biological actions are thought to be beneficial, that does not mean that calorie restriction should be combined with multiple medications or supplements that have similar effects. Aspirin and fish oil, for example, also reduce platelet adhesiveness.

Thats why we recommend forming a relationship with one or more doctors whom you trust and who will work with you. Aspirin is enormously beneficial in reducing inflammation in people at cardiovascular risk. However, since calorie restriction is already a serious intervention that reduces inflammation, you should always check with your doctor before adding aspirin or any other anti-inflammatory.

CR PRESERVES YOUTHFUL PHYSIOLOGY

Multiple choice: To preserve your youthful level of a vital hormone you:


	A. Take lots of it.

	B. Take herbs and other substances that provoke its secretion naturally.

	C. Understimulate itcausing the body to become more efficient in producing the hormone.



If you chose C, you selected one of the most beneficial ways to really intervene in the aging process.

Too much of a good thing can be harmful. Always keep The CR Way mantra in mind: Less is more. Indeed, we know that when the levels of many hormones are lower than usual, our cells increase the number of active receptors for those hormones, triggering an increase in our ability to use them.

Weve already described the importance of limiting the secretion of growth-related hormones. This does not mean that you will lose the ability to produce these hormones, but rather, if you stick with CR for the long term, you have good chances of preserving the ability to produce these and other hormones and retain your bodys sensitivity to use them into advanced age.

All of the biological benefits provided by CR work together to build your youthful physiology. By reducing your calorie intake, you will trigger hormesis and likely activate SIRT1 and other longevity genes. You will preserve your ability to do things like maintain a more youthful weight, have a more youthful heart, have a more youthful complexion. You may even get a better nights sleep by maintaining your ability to secrete melatonin, which helps regulate wake/sleep cycles.

With an understanding of the basics of The CR Way, you can easily adapt it to your own personal goals and lifestyle, whether you wade in slowly with a 5 percent to 10 percent calorie reduction or commit to a more serious 10 percent to 20 percent reduction. Whatever you decide, the science of CR will help you achieve a longer, healthier life.
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Gender  Age (years)  Sedentary  Moderately Active Active
Child 2-3 1000 1,000-1400  1,000-1400
Female 4-8 1200 1400-1,600  1400-1800
913 1600 16002000  1,800-2,200
14-18 1800 2,000 2,400
19-30 2000 2,002,200 2400
31-50 1800 2,000 2,200
St+ 1,600 1,800 2,000-2,200
Male  4-8 1400 1400-1,600  1,600-2,000
913 1800 1,800-2,200  2,000-2,600
14-18 2200 2400-2,800  2,800-3,200
19-30 2400 2,002,800 3,000
31-50 2200 24002600  2,800-3,000
51+ 2000 2,002,400  2,400-2,800

These levels are based on Estimsted Energy Recisements (EER) fcom the Instituce
of Medicine Dictary Reference Intskes macromurcients report, 2002, caleulared by
gender, age, snd scrivity level for reference-sized individuals, ‘Reference size,” 56
determined by TOM, is based on median height and weight for ages up to sge 18
yease of age and median beight and weight for hat height o give a BMI of 21.5 for
adle femmales and 22.5 for adult males,
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Vegetables
Brassicas, the broccoli bunch

Arugula Collard greens
Bok choy Kale

Broceoli Kohlrabi
Brussels sprouts Mustard greens
Cabbages Radish

Cauliflower  Turnip

Bell peppers

Garlic, garlic powder

Prevent cancer more effectively
than an overall increase in
fruits and vegetables

Prevent thyroid, breast, lung,
and prostate cancers. Enhance
treatment of lung, stomach,
colorectal, oral, esophageal,
Tomatoes pancreatic, bladder,
and cervical cancers

Capsiates in peppers target a

variety of pathways involved in
cancer development and in-
flammation

Prevent cancer, especially liver

and colon cancers
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