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Foreword 

By Matt Kaeberlein

The world is facing an aging epidemic, with a growing population of people suffering from age-related diseases such as diabetes, heart disease, cancers, and dementia. In his latest book, The 7 Principles of Stress, Ori Hofmekler takes a wide-ranging and comprehensive look at how our technological “advances” have unwittingly contributed to this dilemma and discusses strategies to crack the code of stress and return to a healthy, balanced lifestyle.

Hofmekler is a visionary who is, in many ways, ahead of his time. He brings his own unique vision for how to achieve optimal health and longevity through understanding the principles of biological stress. Based on a mix of hard data and intuition gained from years of studying nutrition, he extends current scientific research in insightful and unexpected directions. Notable among these is his concept of stress-activated food (SAF), where he posits that our bodies have evolved to respond in a powerful way to natural foods rich in stress-activated molecules. This idea fits with a large body of scientific literature showing that stress-activated molecules and plant extracts can have profound health benefits, even extending so far as to slow the biological aging process itself.

The key concept here is hormesis. This is a biological principle that has been recognized for many decades. Put simply, the idea is that a little bit of stress, applied the right way, can cause a biological system to adapt and become resistant to a variety of different stressful conditions. One consequence of stress resistance induced by hormesis is slower aging, and a corresponding delay in the chronic diseases and disabilities that go along with aging. Hofmekler interprets this concept in the context of the world as humans experience it today, and rightly concludes that in many ways we live in a world of “antihormesis.” We have too much food and too little exposure to all of the environmental stresses that humanity evolved to deal with. Instead, the kinds of stress we do experience are generally maladaptive, or as Hofmekler refers to them, “antihormetic.”

The 7 Principles of Stress is an enjoyable and thought-provoking read that combines cutting-edge geroscience with common sense (and uncommon) advice, with dashes of humor, empathy, and even sex therapy thrown in for good measure. Serious and important topics such as life-threatening eating disorders are also addressed. This book will give readers the tools they need to navigate the dietary and lifestyle pitfalls that pervade our fast-food, climate-controlled world.

To be sure, not everything in this book is guaranteed to work for every reader. You may not always agree with Hofmekler’s conclusions, and as a scientist, I can’t help but apply skepticism to some of his assertions; but so much of what this book says fits with what we do know, so it would be foolish not to consider each nugget of information and insight buried within. From beginning to end, this book had me thinking in new ways about topics I thought I understood. No matter whether you are an expert nutritionist, a fitness aficionado, or one of the millions of people struggling with the myriad choices and abundant misinformation out there, The 7 Principles of Stress will give you the tools you need to crack the code of stress and give yourself the best chance at a healthier, happier, and longer life.

Matt Kaeberlein, PhD, is a professor of pathology, adjunct professor of genome science, and director at the Healthy Aging and Research Institute at the University of Washington in Seattle




Introduction

When I committed myself several years ago to do a research project on the effect of stress on food, I didn’t plan to write a book on my findings. Yet there is a reason why I decided to share here what I found. I truly believe that this information can change life as we know it. Although the content of this book moves beyond the boundaries of conventional thinking, everything herein is based in science.

I was always interested in the science of stress. This is what motivated me to create The Warrior Diet years ago and introduce the concept of intermittent fasting. I was especially interested in the impact of stress on our feeding, fitness, libido, and aging, but above all I wanted to know how stress dictates our destiny. The more I delved into this, the more I realized that our predominant concepts of fitness and wellness are lagging behind the cutting-edge research, and that all our lives could be better—and longer—if we had access to the right knowledge. That’s what motivated me to write The 7 Principles of Stress.

It turned out that all these years we’ve been sitting on a huge opportunity not only to extend our lives but literally to transform our bodies, because certain kinds of stress, and nutrients that mimic stress, have been shown to block the mechanisms that makes us old and unfit.

Apparently, aging has to do more with stress than with biological age. Yet this notion challenges all our conventional concepts of life. And since no one has dared to put it this way, there is a lot to explain. For clarity’s sake, key topics had to be addressed repeatedly from different angles. When it comes to stress, there is a thin line between beneficial and harmful that must never be crossed. Given the enormous confusion involved, there is an urgent need for better understanding of stress and how it extends or shortens life. We need to know what to do. That’s the premise of this book. It puts an order to this madness called stress and translates that knowledge into practice.

Unlike other books on stress, The 7 Principles of Stress is not limited to psychology or spirituality, neither is it constricted to sheer academic data. It rather expands to all major aspects of living as it explores the underlying science. And while it breaks new ground in the understanding of stress, it puts the record straight on critical issues that remained unaddressed or virtually ignored. Science is about predictions and life is about surprise. This book is about both. I hope you’ll enjoy it.
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What Is Stress?

How the Biology of Stress Affects Our Lives



Imagine nutrients that signal your body to burn fat and resist disease percolating in your system twenty-four hours a day, activating genes that extend life and block the aging process. This is not science fiction; these are real nutrients. They are by-products of stress. So where do we find them, and why have we never learned about them? What exactly is this phenomenon called stress?

What Is Stress?

What do we know about stress? Apparently not enough. People are highly aware of its adverse aspects, yet there is little known in popular culture about its beneficial role. Yes, beneficial. Understanding how stress can work for you is the key to longevity and a healthier, fuller life.

Before we address that, we need to cut through the enormous amount of misinformation around the term stress and look at the science and story behind it. The impact of stress on biological systems was recognized four centuries ago by Swiss physician Paracelsus, whose findings of what is now known as “hormesis” inspired generations of researchers and scholars to participate in this new path of scientific exploration. It is this research that has been shedding light on the incredible process that extends life. Hormesis is a process of adaptation: it makes stress work for you rather than against you. Every living thing on this planet evolved with a system dedicated to benefit from stress. Called the adaptive stress response system, it plays a vital role in keeping organisms alive and thriving under stress.

The Adaptive Stress Response System

Every time you feel your heart dropping in the face of danger, or get the urge to run away, punch someone, or look for food, realize that all those reactions are initiated by your stress response system. Once activated, this system helps organisms resist or escape stressors, such as lack of food, danger, physical hardship, toxins, and deprivation. Common responses include search-for-food, fight-or-flight, detoxification, and pleasure-seeking behavior.

However, the way our world has evolved, our stress response system has to deal with multiple daily stressors, while it can only tolerate stress up to a certain level. Once stressors accumulate beyond the threshold of tolerance, their combined impact renders the response system dysfunctional. This is where fight-or-flight reaction turns into panic, food-seeking behavior turns into binge eating, and pleasure-seeking behaviors turns into addictions. Exposure to stress can only benefit us at a certain level, so it’s imperative never to cross that threshold.

Every stress, however, has a range, before you hit overload, that allows you to adapt and improve, and it is what happens in this range that is the focus of this book. Note that adaptation to stress is not related to stress alone; it can be induced by dietary molecules that mimic stress.

Dietary Molecules That Mimic Stress

Certain molecules in stressed food species, such as wildly grown plants and grass-fed animals, have been shown to mimic stress and trigger beneficial responses in humans, some of which are similar to those associated with dieting and exercising. These unique nutrients aren’t necessarily vitamins or antioxidants, nor are they considered essential, yet once consumed by animals or humans, they induce unmatched stress-protective and life-extending effects.

Nature gives you the opportunity to take advantage of stress-mimicking molecules, such as plant phenols and alkaloids, as well as those of immune-enhancing milk molecules such as lactoferrin and serum albumin. Additionally, you benefit from your body’s own stress-response molecules, which include heat-shock proteins, vitamin D, transcription factors, and antioxidant enzymes.

Note, however, that for every stress-protective molecule there is an inhibiting factor. Many dietary substances out there inhibit stress response and increase vulnerability to disease and aging. Notable among them are sugar, chemical additives, GMOs, and synthetic antioxidants. Avoiding antihormetic substances and keeping the stress response system intact is essential for survival. Without the stress response system, there would be no life on the planet.

The stress response system is the oldest and most conserved biological system. Sharing stress-mimicking molecules that elicit stress response was a survival necessity. The plant kingdom is the most notable provider of such molecules, followed by mammalian breast milk and stressed microbes such as wild probiotics and soil bacteria. Nature deliberately created stress-mimicking molecules with a high homology, close enough to be shared by all species. Among stress-response eliciting molecules, most significant for us are those that induce a metabolic shift from carb to fat fuel. This is an important part of the hormetic process.

The Shift from Carb to Fat Fuel

The shift from carb to fat fuel is essential for survival under stress. This fueling shift supports life during times of severe stress. It takes place in response to an energy deficit such as famine, where it provides a nonglucose energy substrate known as ketone bodies. Ketone bodies are your body’s preferred survival fuel, and they play a major role in keeping you alive under conditions of food deprivation and starvation.

Being a stress-response product, ketone fuel provides multiple benefits that go beyond sheer fueling. Ketone bodies support cognitive functions and spare muscle protein from breakdown while decreasing oxidative stress. They have also been shown to protect brain cells from damage by toxins and to help prevent seizures. Overall, the fueling shift from carbs to ketones yields outstanding advantages.

Under a ketogenic state, the body becomes resilient to diabetes, obesity, brain diseases, and aging. Yet this metabolic opportunity is highly fragile. A single snack alone can sabotage it. Food is a major factor, and so is meal timing. Which raises the question: How do we keep our bodies in such a stress-resilient mode? The answer has to do with a specific code that dictates how the process of hormesis takes place. That code constitutes seven principles upon which nature extends survivability and life span. What is the premise of this code and how does it manifest itself in life? That’s next.
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The Code of Stress

How Nature Conditions Your Body to Resist Stress and Live Longer



The upcoming pages will reveal how these seven principles are manifested in life and how proper use of them can help build resistance to hunger, hardship, toxicity, and even addictions. You’ll learn how the code can help you stay biologically fit, slender, and young.

Now, because hormesis is about acquired resiliency to stress, it only makes sense to associate it with the term conditioning. Here we’ll focus on preconditioning and postexposure conditioning hormesis, which show how the process that creates resistance to stress takes place. We’ll start with preconditioning hormesis.

Preconditioning Hormesis

The term preconditioning hormesis describes an order of adaptation where exposure to mild stress provides future protection against more intense stress. Military training, skill learning, and vaccination therapies are all models of preconditioning hormesis; all are based on the same principle.

Stress Principle 1: Exposure to Low-Level Stress Yields Resiliency to High-Level Stress

And not the other way. Sudden exposure to high-level stress can be fatal. Without proper conditioning, animals and humans are vulnerable to damage by high-level stressors such as heat, cold, hypoxia, or hardship. The reason is in the direction of the hormetic process itself. In the process of hormesis, stress can only go from low to high, but cannot start and remain high.

At the cellular level, exposure to low-level stress activates pathways that grant resistance to a higher level of stress, and that resiliency is then conveyed to the whole body. Now, to grant best results, you need to maximize that impact, and there is only one way to do that.

Stress Principle 2: Maximum Resiliency to Stress Requires Combined Nutritional and Physical Stress

You need to challenge your body both nutritionally and physically. Combining nutritional and physical stress yields two major advantages: the first is the fueling shift from carb to ketone fuel, which boosts mental and physical durability and improves body composition in favor of lower body fat and higher muscle-fiber quality. Second is the energy deficit advantage, which enforces supreme resiliency to stress, even in the presence of stress-response inhibitors.

That’s a profound impact. Once challenged both nutritionally and physically, such as via fasting and exercise, your body responds with the release of powerful stress-protective compounds, notable among which is a cellular transcription coactivator called PGC-1-alpha. This stress-response molecule has a unique impact on the composition of fat, muscle, and brain tissues.

PGC-1-alpha is a stubborn fat buster. It acts along with PPAR-alpha genes to convert large fat-storing adipocytes into small ready-to-burn cells, all the while increasing the number of mitochondria organelles (energy-utilizing facilities) in muscle and brain cells. PGC-1-alpha turns fat cells into a ready-to-burn mode rather than ready-to-store, and it makes muscle and brain cells resilient to fatigue. But how exactly do you trigger this process in practice?

The Protocol

If you are new to fasting, the general recommendation is to eat one main meal per day. However, it needs to be adjusted to accommodate individual needs. For instance, those who train intensely during the day may need to have light protein snacks, such as four to eight ounces of whey protein, yogurt, and fruit, during the day to help support their performance while still keeping them in negative energy balance. Another example is individuals with routines involving prolonged cognitive or creative stress who may need to have small breaks with light daily snacks such as fruits, vegetables, or soups, thereby preventing their stress routine from turning overly stressful and harmful. The five warning signs of overstressing are:


	persistent fatigue

	chronic cravings

	weight fluctuation

	anxiety

	depression



Obviously, combining nutritional and physical stress isn’t an ordinary protocol. This is extremely demanding. You may need to give yourself sufficient time to adapt and improve. Upon noticing progress, try to upgrade the level of your challenge gradually by either increasing the intensity of your exercise or the duration of your fasting until reaching a threshold point where you can no longer improve. As a general rule, workouts should be short and intense, not exceeding thirty minutes per day. For more details and meal plans, consult my websites: www.orihofmekler.com or www.facebook.com/orihofmekler.warriordiet.

Again, Stress Principle 2 applies to every kind of training or learning. Whether the end result is resiliency to physical or mental stress, the conditioning process itself remains the same. Deny this principle and you’ll never be able to reach peak potential to adapt and improve. The same holds true for postexposure conditioning hormesis.

Postexposure Conditioning Hormesis

Postexposure conditioning hormesis is essential for recovery. Without it, healing cannot be complete. Think of postexposure conditioning hormesis as preconditioning in reverse: a type of strategy that can be useful in treating posttraumatic conditions caused by physical or mental injuries. A good example of such strategy is Sigmund Freud’s analytical psychology.

Freud was using postexposure conditioning hormesis to resolve psychotic disorders caused by traumatic events. His method: reintroducing mentally injured patients to the cause of the trauma via hypnosis and dream-analyzing techniques. Incredibly, the same strategy can be useful in cases of substance abuse. Postexposure conditioning hormesis can help relieve symptoms of alcohol intoxication. Hangover symptoms due to excessive drinking can be alleviated via consumption of a low dose of alcohol the morning after—a phenomenon encoded in the following principle.

Stress Principle 3: A Low Dose of a Toxin Can Help Relieve or Prevent Respective Toxicity

Stress Principle 3 explains why low consumption of alcohol, nicotine, caffeine, and MSG is more beneficial than nonconsumption, and, similarly, why exposure to low levels of heavy metal is more beneficial than nonexposure. This phenomenon is also evident in Paracelsus’s biphasic dose-dependent curve of toxins, according to which a low dose of an otherwise harmful substance can benefit the body until reaching a threshold level beyond which it becomes toxic. In other words: any given toxin has a specific threshold of benefit versus harm.

Hence, low tolerable levels versus high toxic level. Although it is not exactly the same, the premise of homeopathy is similar. The difference is in the theory. According to homeopathy, toxins must be diluted below the level of physical existence to yield a healing effect. To avoid confusion, however, at the end of the day, remember this one fact: exposure to a low tolerable level of a toxin is more beneficial than nonexposure. Even in cases of overwhelming stress, postexposure to low levels of the respective stress, be it chemical, physical, or habitual, is likely to yield a desirable adaptive response in favor of recovery. That’s the premise of postconditioning hormesis.

In conclusion, when it comes to recovery, engagement overrules avoidance. When facing a physical or mental injury, it’s better to drill through physiotherapy and psychological conditioning, rather than overlook and avoid them. Left untreated, traumas can lead to posttraumatic syndrome disorders, chronic anxiety, addiction, depression, and suicide. Similarly, physical injuries can end up causing irreversible damage to tissues and organs. Your body and mind evolved to heal that way, and not only on the systemic level.

Cells have a distinct healing protocol. They are programmed to either adapt or kill themselves. That’s indeed a do-or-die principle of nature, where the end game is to improve rather than deteriorate. And note that cellular death isn’t necessarily a bad thing. Cells are programmed to die rather than get old or cancerous. Each cell is destined to take it for the team and sacrifice itself for the benefit of the whole system. Cellular suicide serves a clear biological purpose—granting better survivability.

Yet this process can only take place under a certain condition. How is your cellular stress response set up to keep you young and healthy? That’s next.
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Your Cellular Stress Response Keeps You Young and Healthy

How Your Repair and Rejuvenation Program Works



The cellular stress response is like a war machine. It is programmed to assess and eliminate the cause of damage before it even happens. And if damage already exists, it will act to minimize the harm involved. This is how your cellular stress response protocol is set up to work. Once unleashed, it digests and recycles every weak component of your body.

First, it kills terminally damaged cells via apoptosis—a cell suicide program that prevents them from turning old or cancerous. Then it initiates autophagocytosis—a process of cellular renovation where broken proteins and damaged debris are tagged and destroyed to allow cells to stay young and viable. And note that all this is executed by heat-shock proteins that not only enforce this process, they act to keep cellular proteins and DNA protected from damage. This is how cellular stress response is set up to keep your body in peak shape.

The sad news is that, in general, people fail to give their bodies that chance. Bad eating habits inhibit stress response and render the body prone to aging and malignancy. And what makes it even worse is utter ignorance of the concept of stress. Knowledge is essential for survival. You cannot afford denying the system that keeps you alive. But here is the tricky part: the stress response system is activated by the very thing that it aims to destroy.

Consider stress response like a prize fighter that needs an opponent to stay in the game. In reality, that opponent is the oxygen radical. It literally challenges your cells to resist stress. Oxygen radical is the factor that signals your muscle to adapt and improve during exercise. That’s the premise of applied stress during physical conditioning. Ironically, antioxidant supplements (the so-called good guys) cause the opposite. The truth seems far from what we were told.

Antioxidant supplements inhibit the production of your own antioxidants by signaling your cells to shut down their production of antioxidant enzymes. Cellular defenses rely on self-production of antioxidant enzymes, which include superoxide dismutase (SOD), catalase, and glutathione peroxidase (GPx), all of which are produced in response to oxidative stress and thereby play a vital role in the removal of the very oxidative radicals that provoked them in the first place.

This is how your cells evolved to protect their own proteins, lipids, and DNA from damage. And that’s exactly what the supplement industry doesn’t want you to know. The overwhelming concentrations of antioxidant supplements shatter your cellular defense program. The so-called “super antioxidants” are the worst. Cells are not programmed for high-volume antioxidants. Our bodies haven’t evolved for those unnatural potencies. Reality contradicts conventional theories of aging that are based on the assumption that antioxidants are the good guys and reactive oxygen species (ROS) are the bad guys.

The Free Radical Theory of Aging

The free radical theory of aging is highly misleading; rather than delaying aging, it drives people to prematurely age. According to this theory, ROS, also known as reactive oxygen species or free radicals, are the main causes of aging, and so is the high metabolic rate of organisms. That concept, which is still popular among medical authorities, holds that the use of antioxidant supplements can lower the damage caused by oxidative radicals and thus help delay aging.

Yet, in reality things work quite differently. The mitochondria of high metabolizing species such as birds and primates, for instance, evolved to produce fewer ROS as a means of adaptation for better survivability. Hence, species that are expected to incur massive oxidative damage due to their high metabolic rate evolved with adaptive mechanisms that prohibit such damage. Apparently, oxidative stress is not a paradigm of aging, and neither is an organism’s metabolic rate.

The free radical theory of aging has been misinterpreting the true role of oxidative stress in the progression of aging. And while this theory can’t be fully dismissed, it is still wrong in guiding people to use routines and products that turn them ever-more-susceptible to aging and related diseases. Our society has been failing to see the truth. The cause of aging is not oxidative stress, but rather the failure to respond to it. And what makes that even worse is the use of antioxidant supplements that render cells defenseless. That said, you need to be aware that the process that protects cells from oxidative damage has its limits too.

Stress episodes that raise levels of intracellular free radicals do not come without a risk. Though they increase resiliency to stress by triggering specific signaling pathways that reduce free radical production, they nevertheless leave some collateral damage that may, over time, lead to the progression of aging. Which makes you wonder: How far can we eliminate damage by oxidative, chemical, and environmental causes? Consider this: if it was possible to eliminate all types of damage, we would never age; but in reality, we do age. Again, consider the other side of that. The human body evolved to come back with a vengeance, even in cases of severe damage. Give it a chance and it will destroy damaged cells, or alternatively generate stem cells to yield new cells and tissues.

Our Innate Program to Stay Young

Our bodies have mechanisms that counteract aging and keep us biologically young. And though we often fail to take advantage of them due to sheer ignorance of the concept of stress, our inherent design remains the same. We have the means to prevent much of the collateral damage that is currently considered unavoidable. This is amazing. Science has no clue how far we can delay aging and prolong life. Each of us has the capacity to extend longevity far beyond the boundaries of conventional thinking. Thus, you should always remind yourself: it’s the ability to destroy, recycle, and renovate that keeps your body young.

It isn’t the capacity to grow, but rather inhibit growth and catabolize that extends life. Catabolism serves a purpose; it leads to repair and rejuvenation. Again, that’s the opposite of what we were told. It is this ability that enables us to block aging and resist cancer. This is nature’s secret trick. But how much of that capacity do we need? And why are we still under the aging gun? These questions have to do with another critical aspect of stress response—energy.

As you’re about to see, energy plays a major role in how you handle stress and survive. But what kind of energy, and how exactly does it induce its impact?
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The Energy Trigger

How Energy Extends and Shortens Your Life



Stress depletes energy and changes how your body sets its priorities. As energy saving becomes a top necessity, your body initiates a major metabolic switch. Under stress, energy resources are shifted toward survival and away from growth. Such is the case with famine and hardship, where energy metabolism is reprogrammed in favor of catabolism. The reason again is economical. Anabolic pathways are the highest energy consumers, as they drive growth. The switch away from growth spares sufficient resources for survival. It insures that key antioxidant enzymes are readily available to prevent oxidative damage while confronting potential threats—physical, microbial, or chemical. Note that the dynamics here are very specific. It isn’t energy that triggers this process, but rather the lack of it.

Energy Deficit Turns on Mechanisms That Boost Survival and Longevity

Though it has been commonly believed that more energy is better than less, reality proves otherwise. In biological systems, “more” energy can end up as an excess and, yes, too much of it shortens life. It is the depletion of energy that challenges organisms to adapt and improve. That’s unlike machines, which shut down upon fuel depletion.

Here is how this process happens. In response to energy deficit, major reductions in growth processes take place, along with the release of heat-shock proteins that boost survival and longevity. Overall, this radical switch protects against oxidative damage and keeps organisms resilient to aging—all due to energy deficit. Energy deficit is the most powerful trigger of hormesis. So powerful is this trigger that it overrides the effects of stress response inhibitors. That is the key component of the code of stress.

Stress Principle 4: Energy Deficit Is the Key Factor of Hormesis

Proper application of this principle can help fight weaknesses, remove obstacles to wellness, and extend life. But to take full advantage, you need to know at which point energy deficit yields maximum resiliency to stress.

Glycogen Depletion for Maximum Resiliency

Maximum resiliency to stress occurs when glycogen stores are depleted. What exactly does this mean? Recent studies at the University of Southern California have shown that glycogen depletion due to prolonged fasting triggers regeneration of hematopoietic stem cells, along with niche cells that promote peak resistance to stress and self-renewal.1 On top of that, this process has shown to abate the immune suppression and mortality caused by chemotherapy and reverse chemotoxicity in fasting patients.

These findings not only revealed a link between extreme energy depletion and the induction of stem cell protection, they further substantiated previous findings linking glycogen depletion with enhanced cellular resiliency to stress.

Yet note again that this is a fragile event. Once energy is reloaded into a surplus, hormesis shuts down, and so is your chance to resist stress. It’s hard to accept the reality of it in times when consumption of excess energy is considered normal and glycogen depletion hardly ever takes place. Nonetheless, these are the facts. Our population is accustomed to eating more and living less. It’s all encoded in our biology.

Stress Principle 5: Excess Intake of Energy Inhibits Hormesis and Shortens Life

Because energy is essential to life, your body evolved with the capacity to sense its deficit or excess and react accordingly. While energy deficit triggers a survival response, excess energy inhibits it. But there is one more factor: the rate of energy release.

Every dietary substance has a rate upon which it releases energy. The faster that release is, the more careful you should be with the respective source. Stress Principle 5 explains why fast-releasing substances, such as sugar and refined carbs, are so dangerous. Aside from conveying excess energy, they impair insulin and sabotage the whole metabolic system.

Fast energy-releasing substances are major contributors to obesity, diabetes, and aging. Yet energy is not the only factor out there; aside from it there are many elements that need to be dealt with, and this is where the neuroendocrine system comes into play. It generates an array of responses, including hunger, aggression, and fear, which we all feel when confronting stressors that threaten our existence.

The System That Drives Your Hunger, Anger, and Fear

The two most common neuroendocrine responses are search for food, associated with hunger, and fight-or-flight, associated with anger and fear. Both responses are controlled by specific brain regions, central to which is the hypothalamic-pituitary-adrenal (HPA) axis. It is the HPA axis that wires stress response signals to our organs. The muscle, heart, and digestive tract are particularly sensitive to those signals, and we feel that impact on our appetite, heart-rate, and physical strength.

Note, however, that this system cannot handle prolonged stress. Under conditions of prolonged stress, endocrine responses are prone to serious disruptions, particularly those involving fight-or-flight reactions. The fight-or-flight response is inherently designed to be short-term. Under normal conditions, the HPA axis releases stress hormones to stimulate the production of the main stress hormone, cortisol. Yet if for any reason cortisol release is overextended, it will render the fight-or-flight response dysfunctional.

Once Stress Persists Beyond a Certain Threshold, Things Can Go Very Wrong

Persistent stress and overextended release of cortisol impair stress hormones and diminish their capacity to initiate and sustain proper response. Rather than granting resistance to stress, the dysfunctional hormones cause intolerance to stress and mess with the body’s ability to feed, sleep, and perform. Persistent release of stress hormones and prolonged fight-or-flight reactions devastate the whole system mentally and physically. Thus, persistent stress should be avoided by all means. Which leads us back to the code.

Stress Principle 6: To Grant Hormesis, Stress Must Be Intermittent and Cannot Be Chronic

Our bodies are not set up for anything persistent or chronic. The fight-or-flight response is a huge task that requires massive energy and a tight coordination of neural circuits, which explains why it is inherently designed for the short term.

Chronically activated, fight-or-flight response deteriorates neural and hormonal functions with symptoms such as adrenal fatigue, blood sugar disorders, sex hormone decline, and diminished libido, as seen with overtrained and overworked people.

To reiterate, two things put your body under such risk:


	excess energy

	chronic stress



Each of these inhibits stress response. This is a feed-forward process, where excess intake of energy leads to chronic stress, and chronic stress drives consumption of excess energy. Combine them both and you’ll end up with utter failure to resist stress, disease, and aging.

Being Overfed and Overstressed: The Vicious Cycle

That’s the problem with many people today: they are chronically overfed and overstressed, and, as they continue to overeat, they become even more overstressed, and vice versa. Such is this vicious cycle. Note, however, that stress is relative. The very stress that benefits one person can destroy another. The same hardship that seems acute and tolerable to one individual might end up as chronic and deterrent to another. One person’s blessing is another person’s demise. So how do you keep yourself on the positive side? How do you create best adaptability? The answer goes back to Stress Principle 2: combined nutritional and physical stress grants the best adaptability to stress. And note that nutritional conditioning is as critical as physical conditioning.

The ability to resist combined nutritional and physical stressors allowed species to survive primordial conditions of starvation and hardship, whereas those who failed to adapt ceased to exist. Your body is still programmed to thrive that way. Exercise alone cannot grant such resiliency. The void of nutritional stress will set you up for failure even if your exercise routine is viable.

Mainstream fitness and sport nutrition authorities fail to acknowledge that. They generally encourage energy overload as the means to gain muscle and maximize performance. And, though excess intake of calories does promote gain in strength, it only works in the short term. In the long term, excess intake of calories ends up being counter-effective. Scientific data leaves no doubt: excess intake of energy inhibits hormesis and accelerates aging. Hence, Stress Principle 5. Athletes are no exception; energy loading is a major issue for people engaged in competitive sports.

The Consequences of Energy Loading

Competitive athletes get metabolically exhausted at a relatively early age. A typical pro athlete nowadays retires before reaching age forty. The more that sports authorities continue to embrace calorie overload, the more victims are falling prey to excess energy. Calorie overloading routines affect athletes in spite of their physical training, let alone the average person who is not as physically active. Frequent feeding makes that even worse. This brings us to another factor: meal frequency.

The typical breakfast-lunch-dinner routine persistently loads energy throughout the day, causing inhibition of major stress-response pathways and leaving the body with no break or leverage. Excessive and frequent intake of calories diminishes the chance of ever keeping the body resilient to disease and aging. The void of energy deficit is in clear violation of hormesis. Frequent meals prolong the release of stress hormones and make the body prone to damage by chronic stress. As noted, every time that stress is prolonged beyond a threshold level of tolerance, it causes damage. Let me try to illustrate here the magnitude of such damage.

Damage by Chronic Stress

Try to picture in your mind a trivial task such as running with a grocery bag across the street, and continuing to do that chronically, nonstop, seven days a week. Can you imagine how it would feel to keep pushing your body that way, and what would be the consequences of letting your entire system crash and burn? Now think how many people are caught in such conditions. How many among us are haunted by chronic stress, fleeing away from unresolved mental and emotional issues until they finally succumb to alcohol and drugs or lose their minds? Would you believe that most people today are vulnerable to that?

We can easily notice the painful consequences of physical stress, but often fail to grasp how detrimental and painful mental stress is. Chronic anxiety grinds the whole metabolic system, leading to depression, dysfunction, and suicide. Apparently, the endocrine response has a notable flaw. It isn’t programmed for persistent stress, nor is it designed for prolonged responses, both of which provoke pathologies. Again it all comes down to the energy factor. It is excess intake of energy that renders the endocrine response flawed.

Energy deficit does the opposite, which is no surprise. As the key overruling factor of hormesis, energy deficit keeps the endocrine system resilient to stress, despite obstacles that tend to disrupt it (Stress Principle 4).

Reversal of Chronic Stress

Under conditions of energy deficit, such as fasting, an incredible compensating mechanism takes place where all feedback loops in the brain are metabolically restored to grant better functionality, as seen in the case of jet lag and related disorders.

In conclusion, energy deficit and intermittent stress are the key triggers of hormesis, whereas excess energy and chronic stress are the main inhibitors. As stress interacts with energy to affect hormonal and endocrine functions, it modulates another critical function of life: feeding.

Stress affects what you eat, how much you eat, and how often. It also modulates your appetite and cravings. The urge to search for food is regulated by hormones that play important roles in your metabolism, energy balance, and overall survival. How does stress affect your feeding behavior and health? That’s next.
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Stress and Feeding

How Stress Affects Your Feeding Behavior



In times when stress is blamed for binge eating and obesity, it might seem strange to suggest that stress may actually cause the opposite. Here are some undisputable facts: the stress-response initiator corticotropin-releasing hormone (CRH) is a major appetite suppressor, and so is the stress hormone melanocortin. Their effect is evolutionarily conserved in all species.

According to Nature, You’re Not Supposed to Eat under Stress

Data from animal studies supports the anorexic role of CRH and melanocortin in the inhibition of feeding. Interestingly, both hormones have been reported to participate in the regulation of heat-shock proteins and immune functions that are critical for the sustainability of life under adverse conditions. Apparently, the inhibition of feeding allows better survivability under stress. Yet in reality the relationship between stress, feeding, and survival is a bit more complex. It apparently depends on the balance among stress hormones, and that balance seems to change according to the type of stress involved. Lack of food, for instance, induces a different hormonal balance than that of thermal shock or physical exercise. This makes you wonder if there is a reason for that diversity. The answer again has to do with survival. Researchers believe that the control over feeding had to accommodate ever-changing survival needs, and having a diverse hormonal response provided the leverage for that.

There is, however, one more factor in this realm: cravings. Cravings for a particular food seem to be stressor-specific. For example, physical stress yields stronger cravings for protein than mental stress; heat stress yields stronger cravings for salt than cold stress; and emotional stress creates stronger cravings for sugar than toxicity stress. Importantly, cravings are controlled by corticosteroid hormones that, aside from regulating feeding, play a role in stress response. It’s no surprise then that the same holds truth for cravings. We evolved with cravings for foods rich in stress-response elicitors.

Along with our primal cravings for high-calorie foods, which played a central evolutionary role in granting reproduction and continuation of the human species millennia ago, we also evolved with cravings for stress-response elicitors such as salt and vinegar, spices such as turmeric, oregano, thyme, and rosemary, and popular products such as cocoa, coffee, and tea, all of which help increase responsiveness to stress. Cravings for these items seem to be instinctual. There is a reason to believe that like other species, we have the instinct to seek foods rich in nutrients that boost our resiliency to stress.

Unfortunately, many of those primal cravings are now crushed and adulterated by stress response inhibitors such as refined sugar, white flour, processed fat, artificial flavorings, and chemical additives. We no longer have the palate that kept our ancestors alive and thriving through the ages. Rather than craving nutrients that extend life, we crave stuff that accelerates aging and death.

Our society cannot enjoy the benefits of evolution. Most people today have no clue what hormesis is, let alone stress response elicitors. Our metabolic system, originally programmed to resist stress and support survival, is no longer functional. It’s imperative that we have a better understanding of the dynamics between stress and feeding. We need to know how the system that controls our feeding operates.

The System That Controls Our Feeding

The corticosteroid system emerged over half a billion years ago with the arrival of the earliest vertebrate, but it took only one century of junk food and food refining technology to disrupt that system and impair our capacity to regulate feeding. Our feeding system has been maintained throughout evolution by natural selection because of its critical role in the induction of adaptive stress response and the regulation of feeding. Yet this system has a dual effect on appetite and feeding. The reason has to do with the type of stress we’re under. Chronic stress causes us to overeat, whereas acute stress does the opposite.

When stress persists chronically, corticosteroids lose their capacity to inhibit feeding. Thus, chronic stress promotes uncontrolled cravings and binge eating. And note that the opposite is the case with intermittent stress. Hence Stress Principle 6: intermittent stress promotes hormesis and improves feeding control.

Life is full of contradictions, where numerous stressors and protective actions often end up clashing with each other. How do we manage to cut through this? How do we keep appropriate feeding behavior? There is one answer to that: minimize feeding under stress and resume it at rest. Here again, the overruling factors are energy deficit and survival. Since the energy cost of confronting stress is high, hormones such as growth hormones, thyroid hormones, glucocorticoids, and adrenals are devoted to interact and channel energy toward repair and survival.

The diverse balance among these hormones helped our ancestors keep appropriate feeding behavior under chaotic ever-changing conditions. Incredibly, that hormonal balance has the same impact on us today. It even dictates how we think and behave. This is something that many people fail to understand. Our metabolic system is still programmed for a primordial world.

Absurd as it may seem, we evolved in a stressed world that no longer exists, yet our entire metabolic system is still programmed for it. The code of stress that kept our ancestors alive on this planet hasn’t changed since primordial times. Survival always comes first. That said, the primordial relationship between feeding and survival is no more. Nowadays, as much as feeding needs to accommodate survival, it often doesn’t. People today tend to overeat under stress, unaware that overfeeding under stress can jeopardize survival.

Feeding under Stress

When fighting or fleeing, for instance, your stress response hormone CRH is released to inhibit hunger for the simple reason that fight-or-flight conditions are the worst times for feeding. Having a full stomach suppresses alertness and delays reaction time. Feeding under stress slows you down and threatens your survival; it makes you tired and diminishes your capacity to resist stress while shifting your mind away from initiation into stagnation and compliance. Military leaders Alexander the Great and Julius Caesar were aware of that as they deliberately initiated sneak attacks on enemies during mealtime.

Fasting under Stress

The opposite is the case with fasting. As your body enters a fasting state, hunger kicks in and puts you in a fight-or-flight mode ready to search for food, confront the elements, and be in control. Hunger isn’t only a biological trigger; it’s also a motivating factor. It drives you to take matters into hand to overcome and achieve. And there is more to that. Hunger peptides prepare you to fight or flee.

Hunger peptides are cross-wired with reward circuits to yield a sense of well-being. The “hunger high” evolved to compensate for the pain of hunger since primordial times. One such hormone is ghrelin. This powerful hunger peptide acts to increase appetite during times of energy deficit; and, as it boosts endorphins, it binds to GHS receptors to release growth hormone. Ghrelin acts along with insulin like a growth factor to grant better survivability in times of food deprivation. It enables you to perform multitasking—gather, hunt, fight, or flee—whatever is needed to survive the elements out there. But you should never forget the limits involved. Hunger can only benefit you under conditions of intermittent fasting. Routinely having too much or too little food cancels the benefits of hunger.

And there is another issue: the immune system. Though stress and hunger seem to benefit survival, their impact on the immune system is unclear.

Stress and the Immune System

Some reports indicate that nutritional stress leads to immune decline and vulnerability to disease, whereas other reports indicate the opposite. Nutritional stress seems to have contradictory effects on immune functions. Yet this issue needs to be addressed from a different perspective. What seems to create confusion is the energy factor. Being a key factor of hormesis, energy stress has a distinct effect on immune function, which is rather predictable. Chronic stress due to persistent energy overload or persistent energy deficit suppresses immune functions.

Once either state persists chronically, be it excessive intake of food or extreme avoidance of food, this causes the immune system to shut down. This explains why overfeeding, overly extended fasting, and overtraining involve symptoms of immune decline. There is another twist to those dynamics. It is now known that immune suppression isn’t always bad. Stress-induced immune suppression can help relieve or prevent inflammation.

This phenomenon of nature actually makes sense. Some mechanisms of immunosuppression compensate the body with increased immune-cell efficiency, but the most notable benefit of immune suppression is in the relief of inflammatory reactions. Given that inflammatory reactions are often associated with aggregated immune response, the suppression of this process can help prevent inflammation.

So is immune suppression something that we need to embrace? Perhaps we need to accept immune suppression as a side effect of stress response, since it obviously comes with the territory. Yet we can’t afford overlooking the duality of this issue. We have to check how immune suppression affects a given condition case by case.

Stress apparently has an effect on every part of our lives. While it modulates feeding and immune functions in certain ways, it has a distinct impact on another kind of function: sex. What is the effect of stress on sex? Who wins and who loses? That’s next.
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Stress and Sex

How Stress Affects Your Virility



As a general rule, stress has been shown to reduce sexual performance or even impair it completely. That’s due to the inhibitory effect of stress hormones on sex hormones. Nonetheless, similar to other phenomena of stress, there are exceptions: species that habitually live and thrive under stress. This is another interesting phenomenon of nature.

Stress-Adept Species Are Inherently Resilient to the Inhibitory Effect of Stress on Sex

In some stressed species, such as salmon, for instance, there was an evolutionary necessity for the reproduction system to ignore the inhibitory signal of stress steroids (glucocorticoids) and grant successful reproduction under stress. Note that in salmon, death occurs shortly after breeding. To prevent extinction, reproduction of this species must continue regardless. It has been suggested that the impact of stress on species’ virility depends on how important continuing reproduction in the presence of stress is.

But how does that apply to us? Do human populations under a threat tend to reproduce more than otherwise? Could this explain the baby boom phenomenon of World War II? Would the process that makes you resilient to stress keep you virile under stress?

Stress Response and Sexual Behavior

Stress has a profound biological impact on species’ virility, and it certainly affects sexual behavior. Violence, submission, aggression and passivity are all related to how we respond to stress. And so is our libido and virility. Our system is programmed that way. Stress and sex are literally cross-wired in your brain.

The brain center that controls the stress response, the HPA axis, shares hormones with the center that controls sex, the hypothalamic-pituitary-gonadal axis. Clearly the release of stress hormones is regulated with that of sex hormones. Here again, hormesis is a key determining factor. Hormesis causes stress hormones to act like antistress hormones and boost the release of sex hormones, and vice versa: lack of hormesis causes stress hormones to inhibit sex hormones.

Incredible as it may seem, the dynamics between stress and sex get even crazier as they impact another area: biological dominance. As you’re about to see, even here the key determining factor is hormesis. Biological dominance is part of an evolutionary process in which members of a species compete for the highest status and optimal mating. Social behavior and sexuality are important factors in this game. We evolved in a world where dominant members of any given species were the strongest and the fittest. These were the alpha males and females.

Alphas versus Betas

Now, here is the interesting part. When it comes down to sexual potency, nature has a distinct way of selecting among members of the group. While alpha males and females are likely to be selected for long-lasting virility, not so for the betas.

This has been observed in animal populations under stress. As nature suppresses sexual performance of beta members under stress, it keeps the fit and dominant alphas virile and ready to reproduce. It becomes even more pronounced in situations where alpha males and females have limited access to mates, such as during conditions of fighting or fleeing. Here again, nature’s willingness to compensate the fit with stronger sexual potency has to do with the hormetic code.

Stress Principle 7: Resiliency to Stress Extends Virility

Hence, when it comes down to hormesis, sex defeats stress. Evolution favored selective sexual resiliency to stress for a reason. It allowed nature to get rid of the weak and keep the strong. This trait has kept the fittest on top of the species’ gene pool and granted continuity of life on the planet despite extreme conditions. And there is more: nature rewarded the fittest with another trait: stress-adept individuals produce more sex steroids in their tissues than normal.

It is now known that the regulation of sex hormones takes place as a multi-organ process, where sex steroids can be synthesized locally in target tissues. But the magnitude of this process depends on the level of adaptation to stress. This means that stress-adept individuals are more likely to resist sexual decline. But to what extent? How far would hormesis favor alpha members over other members of a group? As nature created those dynamics, the reality of it makes one wonder how important the role of competitiveness is in the realm of sexuality.

Apparently, competitiveness is not a factor of sex, nor is it exclusive to alphas. Beta individuals can be competitive too, but often in an attempt to compensate for their true nature. And there is another thing to consider: unlike the animal kingdom, where the leader of the group has to be biologically fit to keep dominant status, members of the human species often manage to climb socially and become leaders in spite of being biologically unfit. Again, none of that can change how natural selection works. Politically incorrect as it may seem, these are the facts. Alpha by nature means biologically superior, and beta means the opposite.

Beta members of species populations are more likely to get fatter and sicker and age faster than alpha members. Studies on apes and other primates reveal that beta members are likely to exhibit chronic stress-related symptoms, such as central obesity, hypertension, and related diseases. Biologists believe that these symptoms are due to a sense of helplessness and lack of self-esteem. It has been suggested that the same holds truth for humans.

Biological fitness seems to be the main criteria upon which nature selects between the virile and the frail. Evolution seems to have favored those who are in control of their lives over those who gave up on that control.

But what about social status? Isn’t that also a criterion for natural selection? Apparently, not when it comes down to modern human societies. Let me set the record straight. Social status is not a criterion for natural selection, nor is it inherent to being alpha or beta. Nature doesn’t care about social status or bank accounts. One can be an alpha male or female, without being a social climber and yet be selected by nature for longer-lasting virility. Conversely, one can have a high social status and yet be selected for sexual decline and early aging just like a beta. In times of confusion, always remember the following: to be sexually fit, you must be biologically fit.

This is the bare-bones reality. When natural selection takes its toll, politics is irrelevant. What you see is what you get. The difference between the fit and the unfit is quite notable. We often see the truth, but refuse to admit that. Many seemingly successful people in our society end up prematurely impotent, old, and sick. As noted, only one thing counts: biological fitness, meaning resiliency to stress. This very criterion determines how you look and perform, and it certainly influences how you age.

Next, we’ll address another system that, while cross-interacting with stress, modulates motivations, obsessions, and addictions. That entity can make your life joyful or miserable as it gives you the will to live and the reason to die: the reward system.
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Stress and Reward

How the Stress-Reward System Dictates Your Behavior



We expect stress to come along with reward. Lack of food makes food taste better; heat makes cold feel good; and exercise brings relaxation. Biologically, we are programmed for compensation after stress, and if we don’t get that, we’ll end up looking for it. People under chronic stress, for instance, are in a chronic search for reward. It is that kind of behavior that produces obsessions and addictions.

The reward system is located in brain regions responsible for excitement, pleasure seeking, motivation, and addiction. As stress and reward are inherently bound, so is their neural infrastructure. Reward neurons are cross-wired with those of stress response, the dopaminergic and noradrenergic neurons, respectively.

Yet similar to the case of stress and sex, here again the dynamics of stress are subject to contradictions. Some reports indicate that stress leads to addiction and behavior disorders, while others indicate the opposite. Thus, for now, we have to rely on the existing data, starting with the following observation: reward is inherent to stress, but not the other way around. Stress and reward are not symmetrically bound. While stress promotes a reward-seeking response, factors that stimulate reward inhibit responsiveness to stress. These include sugar, for instance. And though there are some reward-stimulating substances that do trigger stress response, such as alcohol and MSG, they only do so when applied in small amounts. Once consumed in large amounts, these too inhibit responsiveness to stress.

Given the confusion around stress and reward, this relationship needs more clarity. One of the most misunderstood aspects of the stress-reward apparatus is feeding. Though we have previously featured that topic, there are more issues involved in this area that need to be elucidated.

Stress and Feeding Reward

It is common these days to associate stress with uncontrolled feeding, obesity, and obsessive disorders. The so-called phenomenon of “comfort eating” has been observed as self-medication for stress relief. Furthermore, common opinion is that hunger peptides (orexins) induce an “irresistible” stimulating impact on appetite and binge eating. Overall, it has been commonly assumed that stress turns on mechanisms that promote hedonic feeding. And while many researchers choose to stick with this theory, there is growing evidence that stress may actually cause the opposite, as seen with the appetite-suppressing roles of the stress peptides CRH and melanocortins. So where is the truth?

Common theories about the effect of stress on feeding are inherently flawed due to wrong interpretation of the data. Scientific data does not distinguish between hunger-tolerant individuals and those who aren’t. In fact, most studies were done on hunger-intolerant subjects, and researchers fail to acknowledge that. Apparently, hunger tolerance is so rare these days that even science tends to overlook that. Nevertheless, the facts remain.

The average intermittently fasting person responds differently to nutritional stress than the average person eating three to six meals per day. Individuals trained to endure hunger obviously do better than those who haven’t, so there is great confusion and inconsistency in the current research. In fact, a growing number of reports are now disputing the notion that hunger hormones stimulate excessive food intake.

It is now known that orexigenic hormones play other biological roles, aside from promoting hunger. These include repair, energy utilization, and homeostasis. Some hunger peptides are involved in the regulation of growth hormone secretion, whereas others participate in the metabolism of glucose and lipids, all of which are essential for survival activities. The notion that hunger peptides are primarily obesogenic doesn’t make sense. If hunger peptides were obesogenic, our species would not have survived.

As humans were forced to routinely endure food scarcity and hunger, they managed to thrive under the dominance of orexigenic hormones. That’s how we successfully evolved throughout the ages until now. Ironically, nowadays, when humans are “liberated” from hunger, we face ever-growing epidemics of obesity and related diseases.

As noted, hunger durability is central to biological fitness, whereas the lack of it causes obesity. The inability to endure hunger is associated with stress intolerance and thus linked to metabolic exhaustion, sexual dysfunction, and mental disorders. This leads us to other factors of the stress-reward apparatus.

Addictions, Obsessions, and Behavior Disorders

Obsessions, fixations, addictions, and eating disorders are now infecting the vast majority of our population. Research trials are done these days in an ongoing attempt to identify specific causes and respective treatments. Looking at current reports, however, they often seem too technical and inconclusive. Desperate to find a predictable pattern, along with some kind of consistency in the stress-reward apparatus, researchers have been measuring stress hormones throughout the brain regions that control reward, to only realize that there is no apparent predictability nor consistency.

For now, the stress-reward apparatus seems to be more inconsistent than predictable. A recent scientific review at Stanford University reported unpredictability in the levels of the hunger peptide hypocretin in various brain areas under stress.1 This hormone is known for its fundamental role in wakefulness and arousal. The researchers concluded that those inconsistencies may have to do with hormetic aspects, such as prior experience with stress or addiction.

Similarly, another review addressed the limitations of the existing data on the hunger peptide ghrelin, where the authors admitted that the diverse functionalities of the ghrelinergic system are not yet fully elucidated and likely involve crosstalk with additional signaling systems.2 Ghrelin, which has been commonly blamed for causing fat gain, is actually a primary fat burner.

Ghrelin is a direct activator of growth hormone, known for its effect on breaking fat stores for energy. This hunger peptide remains a paradox. Its impact is still beyond the scope of the conventional theories, which makes us wonder again: is there an order to this madness? Cutting through the enormous data on stress and reward, there is a reason to believe that there is indeed an order to the stress-reward apparatus, and it has to do again with hormetic code stress. Be it obsessive behavior, addiction to drugs, or an eating disorder, they all have one thing in common.

Dysfunctional Stress Response

Below you’ll see how every single case of behavior disorder is caused by dysfunctionality in the stress response system. More specifically, the failure of multiple psychological functions is due to chronic elevation of stress hormones. Chronic elevation of stress hormones is the primary cause of behavior disorders. Studies have shown that impairment of stress response due to excessive secretion of cortisol exerts detrimental effects on mental well-being.

This is a vicious cycle, where the cause and the consequences feed each other to the brink of mental and emotional breakdown. Elevated stress hormones cause chronic anxiety, which further extends the release of stress hormones, and so on. It has been shown that people responding to stress with elevated level of cortisol are characterized by low self-esteem and a negative self-image. Similar personality profiles were also associated with tendencies for self-mutilation and suicide.

Yet, incredibly, researchers are not fully convinced that the personality factor is the determining factor. Studies done in the late 1990s found that situation-specific factors, such as physical or psychological traumas, have a stronger influence than that of general personality on a given behavior.3 Of utmost importance is the finding that the stress response itself is more strongly associated with anticipatory stress than retrospective events. We evolved to respond more strongly to what will happen than what has happened. The anticipation of a threat is the principle stimulus. It is the fear of stress that drives the HPA axis to initiate stress response. And if that fear persists, it will lead to chronic elevation of stress hormones and maladaptive response. “We have nothing to fear but fear itself”: FDR was spot-on.

Yet under normal conditions the anticipation of stress is influenced by a tight feedback control, and so is the magnitude of the reaction. The problem arises when feedback control is disrupted by chronic elevation of stress hormones, as in the case of obsessions, addictions, and eating disorders. Chronically elevated stress hormones dictate a type of behavior that is oblivious to what happens in real life. And as the dysfunctional stress hormones take over the personality of the victim, they literally force that person to behave in a way that he or she would have otherwise found unacceptable.

Such is the case with binge eating episodes, for instance, where people persistently eat against their will due to a dysfunctional feedback signal to stop. Similarly, people with obsessive-compulsive disorders can’t stop themselves from repeating the same actions, often to the point of exhaustion. It is nothing short of a living nightmare, and what makes it even worse is the denial factor. Those who suffer from maladaptive behaviors tend to deny that.

Now, ask yourself this: if, hypothetically, the control over stress hormones is restored, will the reward system reset itself, too? Will behavior disorders cease to exist? You would think so. It makes sense that under normal circumstances there will be no reason for behavior disorders to exist in the first place. However, life isn’t that simple. Maladaptive responses to stress take place regardless, as do obsessions and addictions. The chance of not having a maladaptive response to stress is similar to that of not having a typo. We can’t avoid it; it’s part of being human. Some of the most powerful icons in the history of humankind were battling obsessive behaviors and addictions. These include mythological and historical figures from Hercules and Achilles to Churchill, Freud and Einstein, each of whom had his own obsession or addictions, be it fixation with alcohol, sex, or smoking, yet they nevertheless remained immortal in their legacy. Clearly, it’s our obsessive-addictive nature that drives us to achieve and excel, and we certainly need to understand the two sides of that.

Obsessions and Addictions Are Inherent to Our Drive to Excel

Thus, the question is not how to get rid of them, but rather how to make them work for us. Given the fact that behaviors are manifestations of instincts, consider this: behavior disorders are wrong manifestations of the right instincts.

Eating disorders are particularly difficult. Their extreme fixation on food has a profound impact on survival—life and death, that is. Whereas binge eating shortens life in the long term, complete avoidance of food can terminate life almost immediately. Yet it is the avoidance of food that triggers stress response. Anorexic behavior seems to promote hormesis, which makes you wonder. How “instinctually correct” is anorexia, and what makes it spiral down into a fully blown disorder?

Note that the term anorexia by itself does not mean a disorder. Avoidance of food in response to stress is a natural reaction common to many species, including humans. Anorexia can benefit survival. Yet given that the anorexic drive not to eat is in fact a response to psychological and physical stressors, the question is, at which point does it go wrong? What exactly turns it harmful and deadly?

The answer may have to do with other factors, starting with one that is probably the most notable: the so-called anorexic look. It has been largely established that the obsession with being thin is a determining cause of anorexic behavior. But why thin? Why do some women and men desperately seek that look? Is it sheer vanity? Is it a sign of the times? Is it because the skinny body has been idolized by fashion and fitness magazines? Perhaps there is another angle: biology.

Often a look represents something that goes beyond sheer fashion or vanity. In this case, the key factor could be biological, as it may have to do with an innate desire, perhaps on the unconscious level, to look like the opposite of something that represents a survival threat. In this case, it’s being fat. To the anorexic, being fat represents an utter threat and a failure, the worst thing ever—visually, mentally, and physically. According to anthropologist Desmond Morris, the look of a species has a biological meaning that apparently signals a message. Could anorexia nervosa be a pathological misinterpretation of that message? Do other disorders, obsessions, and addictions share the same pattern of misinterpretation? What can be done to fix that?

Stress-Mimicking Nutrients to the Rescue

One interesting observation is that certain nutrients such as curcumin (the yellow pigment in the spice turmeric) can help improve conditions of eating disorders, including anorexia and bulimia. Curcumin, a stress response elicitor and part of a group of stress-mimicking nutrients called stress-activated food (SAF), has been shown to trigger brain neurotropic factors that protect neurons and restore brain functions. This raises the possibility that Stress Principle 2 can be highly useful: the activation of stress response via stress and stress-mimicking nutrients may help benefit other obsessive disorders as well.

Animal studies reveal that the activation of stress response via ingestion of stress-mimicking nutrients helps synchronize brain activity and increase resiliency to damage by toxins and age-related deterioration. The stress-mimicking nutrient berberine, for instance, has an impressive record of alleviating symptoms of depression and reducing vulnerability to brain aging. Thus, there is a strong possibility that a proper hormetic regimen of nutritional and physical stressors can help restore hormonal function and relieve related disorders.

With this in mind, just to put things in perspective regarding stress and reward behavior, the last thought is about virtual reality.

Virtual Reality

Nowadays virtual reality is more real than reality itself. Mentally and emotionally, that is. People in general like to experience virtual stress. The sense of stress they get from action movies, sporting events, and video games can be as addictive as that of real stress. That said, virtual reality technology has been also proven to be useful, as in the case of military training, industrial planning, and scientific research. There seem to be two sides to this coin—function and fun. It’s hard to say which is the dominant side.

Most people spend hours every day in front of a television or a video game, getting excited from the elicitation of stress response at their own leisure. Many become fixated on unreal reality without giving it a thought. Some statistics show that children today spend more time on video games than on real-life games. It is common these days to prefer the thrill of non-real-life challenges. Yet, these non-real challenges have a real impact, good and bad. And because addictions to virtual stress are more common today than ever before, we need to revisit the way we look at the terms normal and addiction.

Perhaps behaviors associated with gambling and addictions are not that far from what millions of video gamers around the world currently experience and consider normal. It all comes down to human nature. Is it possible to utterly eradicate addictive behaviors, such as those involving video gaming, poker, chase, or sports? Again we need to see things for what they are. All those addictive reward-seeking behaviors are inherent to our drive to excel.

Any attempt to eradicate an instinctual reward-seeking behavior is unnatural. Such an act could make people mentally oppressed, and since it’s impossible to erase something that is instinctually programmed without facing consequences, we must find a way to live with it and yet be in control. Understanding this is imperative. Acknowledging the nature of our instinctual desires is the first step to knowing who we really are. It is only then that we as individuals can gain control over our actions and enjoy our lives.

As a final note, let me just say that nothing here is intended to diagnose or treat disorders but rather to offer a new perspective on the complexity associated with stress and reward and how it affects our lives. I strongly believe that further research in this area can help elucidate the impact of stress on human behavior and may offer solutions that are currently beyond the grasp of conventional thinking.

Now that we’ve taken a look at how hormesis associates with living, we need to take a deeper look at how it disassociates with life. What actually causes us to lose the battle and degrade over time? How does the process that makes us old takes place? Stress and aging is next.
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Stress and Aging

How Aging Can Be More Stress-Related than Age-Related



Perhaps you too believe that aging is a normal process that deteriorates your body over time and eventually leads to your death. Apparently, all theories of aging are based on this concept—they see age-related “disposal” as inevitable.

Emerging evidence, however, is now challenging that concept. Reports from studies on organisms under stress indicate that aging is not necessarily age-related but rather stress-related, and though death is inevitable, we don’t have to die from age-related causes. Hence, age-related death is not as inevitable as commonly thought. So where is the truth? What exactly is the process known as aging?

Aging: A Process of Failed Hormesis

Your body is under constant attack by daily stressors, such as environmental pollutants, pollen, mosquito bites, dietary allergens, viruses, and bacteria, yet you manage to survive every day. That’s due to sheer hormesis. Your stress response system not only prevents damage by stress, it also acts as a shield against the process that makes you old. But, as noted, this system can only keep you healthy and young as long as it is activated.

Once your stress response system shuts down, it leaves your body vulnerable to degradation, and nothing at this point will stop the aging process from taking its toll on your body. Clearly, once hormesis fails, aging takes over. That’s true regardless of how old you are.

Nature does not select for aging based on age alone. Aging of the pancreas, for instance, can take place early in life, as seen in children with diabetes, and so can the process that ages the kidneys, liver, and digestive tract, all due to inhibition of stress response. 

Your Chance to Stay Young Depends on How Resilient to Stress You Are

According to research data, aging affects the body like a disease, except that it creeps under the radar while persistently deteriorating cells and tissues. And because this is not something that can be diagnosed at a yearly physical, it remains untreated as it seizes the opportunity to take its toll on the body.

This process is quite predictable. Aging is driven by a growth mechanism called mTOR, which is stimulated by food energy. Once overly stimulated, it causes enlargement of cells and tissues and consequently forces them to age. What we call aging is actually a host of metabolic disorders under one umbrella—a manifestation of excessive growth in a nongrowing body caused by excess intake of energy. This is encoded in Stress Principle 5: excess intake of energy inhibits stress response and accelerates aging, all while increasing vulnerability to weight gain, which is another factor of aging. Excessive weight gain accelerates age-related degradation.

But note that aging isn’t all bad. It also serves a purpose. The process that turns your cells old protects you against something worse than that: excessive growth of cells. Aging is your body’s last resort against cancer.

Cellular aging prohibits malignancy caused by excess energy and overactivated mTOR. And there’s more to it: when it comes down to survival, your body’s first priority is to protect your genetic information. That information is stored in your DNA, which encodes the blueprint of your being. Thus, to prevent a fatal breakdown in your DNA, your stress response system keeps tight quality control and constantly checks and repairs those encoding factors. If your DNA is broken beyond repair, special proteins are released to tag and destroy those damaged elements.

You cannot allow broken DNA to mess with your cells and organs. What can’t be repaired must be destroyed. This is how your stress response system controls external stress, blocks aging, and prevents cancer. Incredibly, this system also provides your cells with the option to never get old. This doesn’t mean that you have the option to stay forever young, but crazy as it may seem, the possibility of it is not far from that. You can live long enough to die young—if you give nature a reason to keep you that way. In theory, you can live beyond your fourth score and ten and still die like young people from non-aging-related causes, such as injury or infection, for instance. The point is, in an ideal world you don’t have to die old.

But the real world around us is far from ideal. Your innate program for sustaining youth can outsmart conventional laws of entropy, yet is constantly hammered by multiple antihormetic factors that take their toll over time. Worst among these are chemicals and dietary substances that cause irreversible aging of cells and tissues. You need to avoid those by all means, because once your body loses the capacity to keep itself young, instead of destroying damaged cells it turns them irreversibly old. Called geroconversion, this process comes with a dire price. Though geroconversion produces old senescent cells that do not get cancerous (because they cannot divide), these cells are nevertheless pro-inflammatory and harmful, as they tend to deteriorate cells and tissues surrounding them. Geroconversion can occur at any age, and there is only one thing that can stop it: cells must be destroyed before they turn old.

That’s the only way to stay biologically young. Your body has the means to do this. It has the capacity to destroy dysfunctional cells ahead of turning them senescent. But that option can only work under two conditions. First, mTOR must be inhibited, and second, your stress response must be activated. Put it this way: You need to inhibit mTOR and avoid anything that overstimulates it. Technically, a smart intermittent fasting regimen can put your body under such state, yet in actuality it’s the whole lifestyle that counts.

Lifestyle and Aging

We know that organisms plateau at a certain age because they are overly protected and overfed. Sedentary “nonhungry” species aren’t worthy of evolution. Humans are no exception. We are selected for early aging because we’re no longer challenged by hunger and hardship. Nature has no reason to consider our population worthy of improvement.

Consequently, people today tend to plateau at a relatively young age. Rather than inhibiting mTOR, they chronically overstimulate it via multiple meals and excess intake of calories. Our society has no clue how vulnerable to aging and death it really is. Conventional wisdom denies the possibility that aging is not age-related, and to no surprise, the dumb factor has often been inherent to common opinion.

Yet nature doesn’t care about all that. People are selected for aging regardless of their opinions or age. The same as obesity and diabetes, aging hits with a vengeance just as the stress response system gets inhibited by bad nutrition and an inadequate lifestyle.

Some researchers argue, however, that it isn’t aging but antiaging that is inherent to us, and we evolved rather to resist age-related degradation than to fall prey to it. So with all the confusion around different aging theories, where is the truth? Often solutions to human wellness come years before science manages to prove them right. Sometimes there is no other choice but taking matters into our own hands. Which brings us back to inhibition of mTOR.

We know that fasting, and nutrients that mimic fasting, inhibit mTOR, and we know that along with exercise, they can help delay aging and keep the body biologically young. Yet when it comes down to practice, we need to figure out the details and put all those components into a viable strategy. Following are three parameters for staying biologically young:

1. Eat Less, Fast More, and Insure Sufficient Intake of Stress-Mimicking Nutrients

Such a regimen can help inhibit mTOR and keep your stress response intact. Carefully select your food. Choose wild-type items that are of low glycemic load from the lower food chain. That’s where SAF nutrients generally occur. Recycling back SAF nutrients from waste ingredients is a great option.

2. At All Times, Try to Avoid Glycemic Ingredients and Antihormetic Chemicals

Do not purchase products with added sugar, including those labeled “organic.” Don’t let fancy items such as agave, rice syrup, or maple syrup fool you. All sugary products overstimulate mTOR when consumed in excess.

You must also avoid antihormetic substances such as chemical additives, artificial sweeteners, engineered sugars, sugar alcohol, glycerin, maltodextrin, and GMOs, often found in processed food items, sport nutrition bars, protein powders, and diet products.

3. Keep Yourself Physically Active: Exercising While Fasting Yields Best Impact

Exercising while fasting puts your body in a state of energy deficit faster than fasting or exercise alone. It grants maximum impact in minimum time, along with peak resiliency to stress and aging.

Final Note

This isn’t a quick fix; nature has no such thing. Consider your life an ongoing struggle against the universal forces of entropy. You’ve got to keep this in mind and never doubt your power to beat the odds.
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Food, Happiness, and Longevity

How Food and the Pursuit of Happiness Affect Longevity



It has been speculated that during primordial times of food scarcity, there was no need to block aging. Those who managed to survive extreme conditions of starvation and hardship were inherently resistant to age-related deterioration. That’s how the survival of the fittest rule of nature enforced itself throughout evolution. In today’s world, however, there is a new game.

The Survival of the Unfittest

The process that made our ancestors resilient to stress and aging no longer applies to us. In fact, most people aren’t even aware that such a process exists; in general, people no longer believe that what doesn’t kill them makes them stronger. But the process that makes us stronger and live longer does exist, as does the trigger for it: food scarcity.

That’s how natural selection works: while the underfed are selected for longevity, the overfed are selected for aging. As noted, it all comes down to activation or inhibition of mTOR. Yet just to put things in perspective, let me note here that mTOR isn’t all bad; nothing in nature is. This growth pathway plays a dual role throughout life, good and bad, as does the food that stimulates it.

Think about mTOR and food as triggers of growth: mTOR is the mechanism, and food is the fuel. Growth has two sides. Early in life it plays an essential role in the development of the young, whereas later in life it can accelerate aging and cause cancer. This is one of nature’s most misunderstood features. With age, organisms become increasingly vulnerable to growth and the food that stimulates it. The very stuff that benefits the young can harm the adult. Thus, at a certain point in life, mTOR and food prohibit longevity.

In humans, activated mTOR has been shown to cause cellular aging and resistance to signaling of everything from insulin to leptin. It is also the driving mechanism behind inflammatory diseases, organ damage, and cancer. Overly stimulated mTOR causes growth to get out of control, and that’s what gives cancer the opportunity to strike. Being the main activator of mTOR, food yields the same impact. This is why mTOR-stimulating foods such as sugar have been linked to aging and cancer.

Obviously, stress is another determining factor. And though we previously covered the dynamics among stress, food, and mTOR, there is much more to learn. Stress and food are like the odd couple that often don’t go hand in hand. Understanding this relationship is critical. It determines not only what and how much you should eat, but also how you should adjust your diet to accommodate your age. You’ve got to remember this: the older you get, the more careful you should be with mTOR-stimulating foods.

The typical grocery list today consists of major mTOR stimulators. Notable among them are sugar, refined starches, and meat (drenched with anabolic hormones), all of which inhibit metabolic pathways that protect against obesity, diabetes, hypertension, and aging. The mTOR-stimulating substances shut down genes that extend life. Yet this problem doesn’t end here.

Food alone cannot explain the enormous mortality in our population. What has turned our routines ever so deadly? Why, in spite of advances in technology and cutting-edge research, is our health deteriorating?

False Pursuit of Happiness

Sheer ignorance of stress has led humanity into a false pursuit of happiness manifested in the desire for abundance of food and freedom from hardship. We call it “freedom from want.” Our society believes in it, as expressed in our Constitution. We the people consider that a reason worth dying for.

The food industry provides us with plenty of such reasons. They come in the form of comfort foods, sweets and snacks designed to give us moments of happiness, a few minutes at a time, often multiple times per day, accumulating into hours of indulgence. That is indeed what people are literally ready to die for every day: the more such items are pumped into the system, the greater our rates of mortality. We are becoming a society of junk-food addicts—emotionally and physically. And most of us still have no clue what that means.

Society of Junk-Food Addicts

We love things that make us fat and lazy, and we pay premium prices for stuff that makes us sick. And all that is due to a deeply rooted fear of stress. Being overly crowded and overly fed, the vast majority of us are scared of discomfort and hunger. We’re like livestock. Stress phobia prohibits us from living freely. And what makes it even worse is the common belief that our life span is now longer than ever, and therefore we must be doing something right. That’s actually one of the key arguments in favor of technological advances and modern medicine, so let me put the record straight: Our maximum life span today is shorter than ever. Our seemingly longer life expectancy is an illusion.

Because life today is extended by drugs, and there is less mortality by infection or birth, there has been a false perception that people today live longer than ever. The truth is far from that. Our maximum life expectancy these days is only a margin of its potential.

Technology seemed to have beaten biology as it overcame the myriad pathologies associated with overfeeding, indulgence, and passivity. Modern technologies are designed to accommodate our society’s chronic fear of hunger and hardship, which ironically turned into an epidemic just as humankind managed to free itself from both. Though it seems like a noble cause, the freedom from hunger and hardship is biologically meaningless. In nature, such freedom doesn’t exist. If it did exist, it would certainly have been negated by the very definition of what the term freedom means.

Let’s look again at the facts. The capacity to resist hunger and hardship has been a determining factor in our species’ survivability. It is that kind of resiliency that delays biological aging and grants longevity. This is what made our ancestors immune to stressors that would most likely kill us today. We can’t deny the facts. Deep inside we are Paleolithic people, still programmed for hunger and hardship. Though I previously covered this topic, let me expand on it.

Hunger and Hardship

Hunger and hardship aren’t only crucial for our survival, they’re essential for our spiritual being and longevity. It is now known that hunger neuropeptides are determining factors in how energy restriction benefits longevity. Hunger itself has been associated with resistance to disease and suppression of tumor growth. A growing number of researchers are now recognizing the inherent link between hunger, prime health, and life extension. And it goes beyond sheer biology.

Hunger and self-inflicting pain were applied as traditional means to get closer to God. The human mind expects a reward in return for suffering; in the case of hunger the reward is spiritual. Hunger durability was considered a noble trait and vice versa. To ancient societies such as the Spartans and the Romans, intolerance of hunger meant a humiliating weakness. This is indeed biologically true; hunger intolerance prohibits healthy feeding and jeopardizes spontaneous living. That’s the irony behind our concept of “freedom from want.” We the people don’t seem to understand what we were freeing ourselves from. Just as we can’t possibly set ourselves free from being human, we can’t free ourselves from hunger and hardship. Freedom from hunger and hardship enslaves us to both.

In times like today, when chronically seeking food and indulgence is considered normal, we should be concerned with the price of not experiencing hunger and hardship. Our society faces its worst life expectancy because of that. Many young adults already show signs of aging before reaching age thirty, most people over age fifty struggle with being overweight and metabolic syndrome disorders, and virtually all elderly people suffer or will suffer from degenerative and mortal diseases that are not necessarily age related. This is what happens when a false pursuit of happiness driven by fear of hunger and hardship turns people into food addicts with a death wish. It is what happens when a quest for persistent indulgence becomes routine.
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Food and Fitness

How Sports Nutrition Regimens Are Making Us Biologically Unfit



Are muscle-oversizing regimens making us biologically unfit? I may be violating all fitness codes of honor by even asking such a question, and this might be considered a crime against bodybuilding, but I think it’s vital to examine whether oversize muscles and anabolic feeding might be biological liabilities. I believe both are bad, and so is anything associated with oversizing the body. Here are the facts.

Oversizing

Oversizing is a process where an organism or an organ grows beyond its normal size range. Muscle, like other tissues, has an optimum growth range that evolved to benefit the survival of the species. Any gain that exceeds that range is an overgrowth. And here is the point: nature does not favor overgrowth, and neither does evolution. Excessive growth is associated with lowered survivability, and so is the enlargement of cells and organs, which is a clinical indication of disease and aging. These are indisputable facts. Oversizing attracts malignancy and entropy. The human body could not survive natural selection if it was oversize.

So what exactly is an oversize muscle? Oversize muscle is an organ that was stimulated to grow beyond its evolutionary boundaries. What makes it a liability is its adverse composition and functionality. Every species on this planet evolved with organs of specific structure designed to accommodate the species’ biological needs. That includes us. The human muscle is programmed to adapt and improve in response to stress in a distinct way. Muscular development requires activation of genes that upgrade muscle fiber quality along with mitochondrial density and fuel utilization efficiency. This is how this process evolved to take place the natural way. But these days things often occur differently than nature intended.

The primal stressors that induced improvements in muscle composition and benefited human survival in the past are now replaced by exercise machines and feeding routines that have nothing to do with improvement or survival. The end result of those routines is an overgrown, dysfunctional organ: the oversize muscle. Overfeeding and wrong exercise routines inhibit genes that improve muscle fiber composition. The process that upgrades muscle fiber quality by myosin heavy chain genes is abolished by wrong exercise and bad nutrition. And so is the process that increases mitochondrial density.

The overgrown muscle comprises inferior fibers with low mitochondrial content, limited fueling, and limited durability. Such muscle is fatal to survival. But the body-building community refuses to acknowledge that. Living in a fantasy world where “anabolic” is a magic word and “catabolic” is a dreadful loss, muscle guys will do anything to oversize themselves, including taking anabolic steroids and performance-enhancing drugs. But drugs are not the subject here; the issue is the muscle routine itself. While there has been an ever-growing awareness of the lethality of anabolic substances, there is little or no awareness of the perils involving anabolic feeding routines.

Anabolic Feeding

The premise of anabolic feeding is to stimulate maximum growth. To put the body in a peak growth mode, it has been recommended to consume two grams of protein per pound of lean body weight, along with an excess of calories, mostly from carbs, over six meals per day. For the average male, this means an intake of over three hundred grams net protein daily, equivalent to a few pounds of meat or sixty eggs and thousands of calories.

Incredibly, this approach is not exclusive to bodybuilders. As muscle building became a common motto in fitness centers throughout the world, so was the “eat to grow” routine. If you’ve ever tried to force-feed yourself, you probably know how it feels: unpleasant, unnatural, and unhealthy. Not only does the purpose in this case not justify the means, the purpose itself—getting bigger—is wrong.

In Biology, Bigger Doesn’t Mean Better

Nature does not allow getting something for nothing: for a given species, gain in size often equals loss in longevity. That said, muscle gain by itself is not a bad thing. Enlargement of muscle fibers is part of our adaptive response to physical stress. Without that capacity, we could not survive. Again, the real issue is with anabolic feeding and the persistent overload of calories. The continuous flow of calories into the cells shuts down mitochondrial biogenesis while messing with energy metabolism and inhibiting genes that encode longevity. Chronic calorie overload turns species into candidates for early disposal.

Yet all these facts are ignored by the fitness world. Calorie overload is an integral part of sport nutrition these days. Perhaps you too have been overloading with carb calories to boost your physical performance, unaware of the consequences. When done routinely, calorie overload jeopardizes your chance to stay biologically fit. You need to understand what this means.

Biologically fit means conditioned to survive. Unfortunately, lacking survival awareness, members of the fitness community generally consider muscle size a top priority. The same goes for muscle strength. Athletes are particularly adamant about this. They trade longevity for the chance to score: maximum performance in exchange for minimum life. Athletes fail to understand that once longevity is traded off, there is no way back. Natural selection does not distinguish between them and the rest of the population. In spite of impressive physical achievements, sports celebrities don’t live longer than average, and like most people, they tend to end up overweight and prematurely old.

No matter whether you’re a champion athlete or an average person, natural selection will treat you the same. Give it a reason and it will select you for longevity; otherwise you’ll be selected for aging. Think how many people today have managed to build a career, make a fortune, and yet utterly fail to keep themselves biologically fit. How many “successful” people do you know who have been turning themselves into candidates for disposal? Indeed, natural selection enforces itself regardless of an individual’s wealth or muscle size.

You can see where this is leading. Unless you have figured out how to maximize muscle size and strength without overfeeding or anabolic drugs, you need to face the reality of it. Today’s typical muscle builders could not have survived natural selection. As nature trades off longevity with growth, it does not leave you with many options. You can choose one or the other, but you can’t have both.

Yet physical fitness and muscle building are only part of the issue. We still need to address another type of fitness.

Sexual Fitness

Perhaps this topic deserves its own chapter but I kept it here because it is an inherent part of biological fitness. There exists a tricky relationship between diet and sexual fitness. We already learned that sexual potency has to do with how we feed, and we know that virility can be traded off for food. But what does it mean in reality? Could sexual potency become a casualty of eating too much? Could excessive weight gain suppress libido? This might seem politically incorrect, but that’s exactly what biology literature indicates. Nature trades off virility for growth, and even more so when growth involves excessive fat gain. Whether your goal is to gain weight or lose weight, you need to know the facts.

Virility versus Weight Gain

Research data reveals that obesity is associated with reproductive disorders and sexual aging, which certainly makes sense. Fat gain is an inflammatory process that drives mTOR to overpump insulin and render it dysfunctional. It is that dysfunction that puts the brakes on sex. Without functional insulin, testosterone is diminished, along with the desire for sex. And insulin is pivotal for virility. The fatter and heavier one gets, the higher the susceptibility for insulin resistance and the more diminished virility will be. It all starts in the diet.

Sexual potency can be shattered by insulin-overspiking foods, in particular sugar. The greater the consumption, the worse it gets. Our overfed and overweight population bears proof of that.

The rates of insulin resistance and sexual malfunctions among both genders are at all-time highs, and so are the ever-growing rates of sugar consumption. Today’s average woman struggles with disorders of the female reproductive system and symptoms of early menopause, whereas the average male has been reported to progressively lose his normal sperm count and reproductive capacity. The human species has been rendering itself sexually unfit, perhaps soon to become endangered.

However, it doesn’t have to be that way. You don’t have to be part of the statistics, and you should never trade your virility for food. Remember Stress Principle 7: hormesis extends virility. Organisms from bacteria to humans become exceptionally resilient to reproductive aging when conditioned to endure stress, and nutritional stress in particular. This is a fact. Resiliency to nutritional stress extends life and blocks sexual aging. But you need to know what to do.

As a general rule, you must clean your diet and keep a tight control on your energy intake. Avoid dietary items that inhibit hormesis, and try to optimize the gap between your meals. Optimizing the gap between meals grants effective intermittent fasting. This regimen conditions your body to endure nutritional stress by enforcing intervals of energy deficit on a day-by-day basis, which will then increase resiliency to obesity, diabetes, and sexual aging. On the cellular level, energy deficit due to meal skipping signals the AMPK pathway to shift metabolism toward fat burning and away from fat gain. The more you increase the gap between your meals per twenty-four hours, the more intense this impact will be.

Yet nutritional stress via meal skipping is not the only factor. As noted, stress-mimicking nutrients induce the same effects. Calorie restriction mimetics such as berberine, resveratrol, and curcumin have been reported to keep organisms biologically virile at ages typically associated with sexual decline. Here again, following a basic protocol of intermittent fasting and consuming foods rich in nutrients that mimic fasting might be your best bet for staying biologically young and virile—the exact same protocol previously suggested for blocking aging.

By now we know that just as hormesis is inherent to us, so is the desire for stress. But what is the role of that desire, and how does it affect our behavior?
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The Desire for Stress

How It Affects Our Behavior



We know that human life is modulated by desires, notable among them the desires for food and sex. But what about the desire for stress? What role does it play in our lives? And how does it affect our behavior? Skeptics argue that it will be hard to figure this out, simply because people generally refuse to subject themselves to stress if they don’t have to. Is this true? If we have a choice, would we rather avoid stress? Common sense says yes; reality, however, indicates otherwise. Though we seem to prefer a stressless lifestyle, or at least we think we do, deep inside we have a need for stress. Even the lazy, sick, and sedentary seek for a sense of stress, such as from watching sporting events and action movies or playing video games. Apparently, our desire for stress is so inherently deep that it dictates how we behave, whether we’re aware of that or not.

Stress-Seeking Behavior

The desire for stress plays a central role in granting hormesis. It challenges animals and humans to adapt and improve. Yet stress can backfire, and so does the urge to be under stress; both can turn addictive. Let me explain. We evolved in a world where nature compensates us for being under stress. It also gives us the desire to be compensated and sometimes overcompensated. Let’s take a look at the endorphin high that we get from exercise, for instance. That high makes us feel great, but it also drives us to seek an even greater high from exercise. And here is the issue: the narcotic impact of endorphins is as addictive as that of drugs. Yet unlike addiction to drugs, what makes us addicted to stress is deeply rooted in our biology.

Addictive Stress

The elevation of endorphins in response to stress is an important evolutionary feature. It helped early humans tolerate the pain of hunger and hardship that were common parts of life millennia ago. Along with elevated levels of the feel-good hormone dopamine, the endorphin boost enabled our ancestors to survive periods of famine and physical hardship that would otherwise have destroyed them. Note again that endorphins bind intensely to the same receptors as those of narcotic drugs.

To addicts, exercise, gambling, food, and sex are like drugs. They can’t resist the urge to perform excessive amounts of exercise drills or engage in dangerous sports, binge on massive amounts of food, gamble their last cent, or obsessively search for sexual arousal. All of this can end in great devastation and mortality. Addiction to stress can lead to severe withdrawal symptoms similar to those seen in alcohol withdrawal, which apparently is not a coincidence. Alcohol is a stress response elicitor.

Unknown to many, alcohol elicits stress response similar to exercise, only it acts via a different mechanism. Alcohol increases fluidization of cell membranes in the brain, which makes them more responsive to stress while yielding a great sense of well-being. However, the increase in cell membrane fluidization can only work up to a certain point, such as one glass of wine or one shot of liquor, for instance. Passing this threshold causes overfluidization of cell membranes, which turns them utterly dysfunctional.

Overall, the fluidization of brain cell membranes is a double-edged sword. What starts as a feeling of well-being can end up with loss of cognitive function: drunkenness. Thus, as a general rule: Stress has an addictive threshold that should not be crossed. This is part of the code of stress. You can gradually increase the level of your challenge, but you must never cross the threshold point where the stress response itself becomes chronic or addictive. Here again, to grant resiliency to stress, exposure to stress must be intermittent (Stress Principle 6). Understanding that is critical. The same stress that benefits you intermittently can cause addictions if applied chronically. Often there is only a thin line that separates hormesis and addiction. A similarly thin line exists between intermittent fasting and anorexia. I believe the following comparison can help elucidate this issue.

Intermittent Fasting versus Anorexia

Just to be clear, intermittent fasting means acute avoidance of food, whereas anorexia means chronic avoidance or extreme restriction of food. A key difference between these two approaches is in the reward. While intermittent avoidance of food comes along with a feeding reward, chronic avoidance of food does not. It is the lack of reward that leads to obsessions and addictions. Without reward, the desire for stress perpetuates into a full-blown addiction.

Since the human mind is programmed for compensation after stress, the lack of it triggers a reward-seeking behavior that can end up in addiction, be it to food, alcohol, or drugs. And, as noted, reward-seeking behavior makes people addicted to stressors that are supposed to yield reward, such as exercise, self-inflicted pain, and fasting. In the case of anorexia, once the desire for nutritional stress (such as avoidance of food) becomes addictive and chronic, it can lead to starvation and death.

So these two ways of avoiding food put your body under nutritional stress, but one extends life while the other shortens it. All that due to the thin line between intermittent stress and chronic stress, between having and not having a reward. Again, that thin line can make the difference between life and death, and it applies to all kinds of stressors—exercise, alcohol, heat, cold, and more.

Remember this: the need for stress is real. Life cannot continue without it, and animals know that. Animals aren’t only attracted to stress; both vegetarian and carnivorous animals have the instinct to search for plant nutrients that mimic stress.

The Desire for Stress-Mimicking Nutrients

Evolution seems to have favored animals’ sensitivity to stress-mimicking nutrients. Species that failed to consume stress-mimicking nutrients had a lower chance of survival. Incredibly, the instinct to search for those plant nutrients exists in carnivorous animals too. Dogs and cats, for instance, like to chew on grasses or weeds grown in backyards or roadsides where such nutrients naturally occur. Dogs in particular like to dig in dirt looking for bark, roots, and pits.

We too have this instinct, but similar to other primal traits, they’re all but beaten out of us. Yet this instinct played a vital role in keeping our species alive. Early humans were living off grasses, herbs, pits, peels, bark, and anything else that carried life-extending nutrients. We evolved with a palate for stress-mimicking nutrients.

Bitter, astringent, and spicy are generally associated with the presence of stress-protective compounds. Without that palate, our species may not have survived evolution. And it isn’t just us. All animal species, vegetarian and carnivores, have the need and taste for stress-mimicking nutrients. The dependency of all species on plant nutrients brings us to the next topic: cross-dependency between species.
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The Instinct to Adopt Animals and Grow Plants

How We Embrace Nature’s Rule of Cross-Dependency



Cross dependency is one of nature’s most primal rules. It means that the survival of one species depends on the survivability of other species sharing the same environment. This rule of nature is inherent to planet Earth. It is programmed in every single organism, including us. Most importantly, we evolved with the instinct for it.

Our Instinct to Coexist with Animals and Plants

Humankind has always been immersed among plants and animals. We have a need to surround ourselves with trees and flowers, and we enjoy the sight of wild nature. Even more so, we love to adopt all kinds of animals and treat them like family. We talk to animals and they talk back to us. Incredibly, human babies communicate with animals before they even learn how to speak.

This isn’t a coincidence. It is estimated that over 45 percent of all households in the United States have a dog and over 35 percent have a cat. More households have an animal as a family member than those that vote. Approximately thirty million dogs, eighty million cats, and ten million birds are adopted. That doesn’t include twelve million small animals and nine million reptiles owned and treated as pets.

The numbers speak for themselves. What they indicate is that we have a need to share life with animals, and that need is programmed within us from the time we’re born. This is an inherent trait—an instinct by definition. Animals too have that instinct. They like to share life with us and with other species. A dog can adopt a kitten; a cat can adopt a puppy; and a human can share life with both. No matter what we are told about the “nature of the beast,” cross-dependency means the opposite of that. It’s about instinctual bonding and love that exist between different animal species and between animals and humans. If you’ve ever had a pet, you know how it feels to get emotionally attached to a nonhuman soul.

In fact, the attachment between human and animal can be stronger than that of human to human. But given that such attachment is related to a biological instinct, what role does it play in life? And what happens when we lose that instinct? Nature created instincts for a reason; they’re programmed to accommodate biological needs governed by its rules. Thus, nature rewards generously for following its rules and even more so for taking care of its own creatures—plants, humans, and other animals. It penalizes those who violate those rules or abuse its creatures. Cross-dependency between species is central to all that.

Cross-Dependency

Our survival relies on animals and plants, and their survival relies on us and each other. Plants’ survival depends on pollination by animals whose lives depend on plants as well as on each other and us; our lives depend on plants, who depend on animals, and so forth. The dynamics here seem like give and take, where we take care of animals and plants, and in return they take care of us and each other. Indeed, plants have long been known for their healing power, and science is now confirming that the same holds truth for animals.

Accumulating evidence indicates that therapy dogs help humans improve both physically and emotionally. A study at the University of Missouri showed that petting a dog releases beneficial hormones associated with health and a sense of well-being. Another report reveals that children who have pets—dogs or cats—develop greater levels of empathy, responsibility, and IQ than children with no animals.

Empathy is indeed a major trait. Feelings of empathy and compassion yield profound health benefits. We are programmed for love and bonding, and so are animals. Brain centers responsible for empathy and compassion are wired via the vagus nerve directly to vital organs such as the heart, liver, and kidneys, where they induce healing effects. Some reports reveal that having a pet boosts resistance to stress and lowers blood pressure. According to a recent review by UCLA, seniors who have a dog or a cat have far fewer doctor visits than those who don’t. The evidence for cross-benefits between humans and animals is mounting. The same holds true for people and plants, and plants and animals.

Perhaps it means much more than that. The love of nature is God’s will, and so is the affection and attachment between species. Our instinct to protect and adopt animals and grow plants is part of that; it’s all part of being human. This instinct is crucial for our existence and it certainly fulfills an ecological need.

When We Lose the Instinct to Coexist with Other Species

To understand the magnitude of devastation caused by violation of nature’s rule of coexistence, we need to take a deeper look at how species evolved to coexist. Cross-dependency is all about dependency between receivers and donors. Plants are the ultimate donors, and we are the ultimate receivers. Our species evolved to depend on the nutrients of wild plants, many of which we no longer receive. The disappearance of wild plant species has left us with inadequate food supply. The stuff that constitutes our typical diet today is inferior and hardly fits our biology. Much of what we eat today comes from antihormetic sources that are fertilized, pesticidized, overly processed, and genetically modified. The removal of wildly grown plants from the human habitat created a void that left our diet biologically deficient. We certainly suffer the consequences of that, and so do animals.

The disappearance of heirloom seeds presents an irreversible loss of longevity-extending nutrients. As a result, animal and human populations are now losing their chance to reach maximum life span. Without that nutritional support, we are prone to face aging and death too soon and too hard. On top of all that, the world itself is turning antihormetic and hostile as humankind shifts away from vegetarian to carnivorous foods. We pay a dire price for that.

The Price of Becoming a Human Carnivore

The shift from a predominantly gatherer vegetarian species that we were into a predominantly carnivorous species is in clear violation of our biology. This is not how we evolved to live. We have reduced ourselves to the level of scavengers living off the corpses of dead animals. And the worst part of it is how we get our animal corpses.

The industrialization of animal butchery represents extreme cruelty and the ultimate betrayal of nature. Coexistence has no place in the human carnivore world. As people allow mass murder of animals, they lose their humane instinct, while literally becoming oblivious to death. It is astonishing that in spite of multiple bloody lessons from history and two world wars, people remain so oblivious to death and cruelty. The human carnivore keeps killing animals and destroying itself with no remorse.

Even more tragic is the fact that most of those who eat animal flesh are good people who were simply trained to eat that way since childhood. If you’re one of those, realize that this issue goes far beyond killing animals. Put it this way: it isn’t about killing; it’s about mass murder of other species and self-destruction of our own species. Animals too have an instinct to kill, but unlike humans, they do not kill if they don’t have to, and they certainly don’t commit mass murder. Neither did our early ancestors, who were residing on open grassland, living off the land. That habitat dictated a diet based primarily of grasses, roots, fruits, seeds, nuts, and occasionally wild game. Seeds and nuts were our ancestors’ staple food.

Our bodies are still designed for that types of a diet, and we pay a dire price for ignoring that. In the process of becoming carnivores, we shifted away from our original program to end up like a hollow imitation of ourselves. Evolution has no reason to keep us around that way.

Nature doesn’t favor continuity of species that deny their own biology. The human carnivore has been setting itself up for lesser life. Each one of us is surrounded by people who are destined to age more and live less. Yet as much as nature selects for aging and death, it also does the opposite, and there is always a chance to change and repent. Nature extends life when life is in sync with its rules. It all comes down to faith. You’ve got to believe in your destiny and the purpose of your being.

To keep yourself vigorously healthy, you must comply with your biology. You need to grant sufficient intake of vital plant nutrients and avoid eating animal flesh. You’ve got to condition your mind and body accordingly. Though food manufacturers don’t seem to care about evolution and cross-dependency, nature does. It has clear priorities based on a distinct hierarchy where plants are placed on top. Nature not only provided plants with unmatched nutritional properties, it rewards species for consuming plants’ nutrients. We thrive on wild plants’ nutrients and the milk of animals fed on wild plants’ nutrients. Plant superiority: that’s next.
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Plant Superiority

How Wild Plants Give Nutritional Superiority



As the rule of cross-dependency enforced itself on all species and kingdoms, collaboration among species comes along with notable advantages. The yield of life-extending nutrients by plants and the dispersal of seeds and pollen by animals creates an ideal situation for both kingdoms. As animals live longer by ingesting plant nutrients, they are more capable of distributing plants’ genes. But what exactly is the human role in all this? What does nature expect us to do?

We are here to grant that such collaboration between species continues to take place. According to the Bible, this is our main job. Our role is to protect animals and preserve wildlife, and we have the instinct to do that. “And the Lord God took the man, and put him into the garden of Eden to dress it and to keep it” (Genesis II:15). Adam’s first responsibility was to guard the Garden of Eden and its inhabitants. This is how things were supposed to be, but they aren’t. Humankind is no longer in charge of Garden of Eden, nor is it capable of playing its role on this planet. People have been moving away from nature; away from that responsibility. Humankind is losing the instinct to protect nature along with the chance to protect itself. As a species we’re losing our alliance with other species, and tragically most of us have no clue what that means. The biggest loss seems to have been with our most critical and superior alliance—plants.

Plant Superiority

According to kabbalah, in the premise of heaven, trees come ahead of humans. Perhaps this reflects on life on earth, where nature seems to have favored plants over animals and humans. This is manifested in how plants evolved to resist stress. Resiliency to stress is one of evolution’s most conserved features, and it seems to be particularly expressed in plants. Plants’ stress response evolved for almost one billion years to yield supreme survivability—far greater than that of animals. Ironically, that’s due to their structural limitations. Unlike animals, plants cannot physically escape stressors, so they must endure them in place. To compensate for that, Mother Nature provided them with the most powerful stress response compounds, which possess unmatched stress-protective and life-extending properties. Berries, grasses, roots, nuts, and seeds provide us with survival-extending nutrients that no animal byproduct can yield.

Consider this: when animals and humans eat a stressed plant—one that has its stress response turned on—they can readily benefit from the stress-protective nutrients of the plant, but not the other way. Once an animal or human eats an animal, the consequences are nonhormetic or antihormetic. Carnivorism does not favor hormesis. Although meat provides trivial nutrients such as protein, fat, vitamins, and minerals, it has little or no hormetic properties, particularly for humans, and quite often it induces antihormetic effects. That being said, not all animal foods are the same. Milk, for instance, has stress-protective properties similar to those of plants, which again depends on the type of milk.

Whereas milk from animals fed on wild plants has hormetic properties, the milk of grain-fed animals is devoid of those qualities. As noted, mammalian species are capable of sharing milk and cross-benefit from its nutritional properties. Breast milk is by far one of nature’s most stress-protective foods, rich in immune-boosting, metabolic-supportive nutrients and beneficial gut bacteria. Apparently, milk isn’t only good for the young. Adult mammals can benefit from breast milk once having access to it.

Why, then, do people suffer from milk allergies? The answer is in the feeding methods used to raise the animals that produce the milk. Only pasture-fed animals produce viable milk. Again, in spite of its controversial reputation, milk is inherently beneficial to us. And note that lactose tolerance is a dominant human gene. The ability to digest and utilize milk presented an evolutionary advantage to all mammalian species.

But then again, there are two kinds of milk: hormetic and antihormetic, available as grass-fed animals’ milk and feedlot animals’ milk, respectively.

Milk from Grass-Fed Animals

Pasture-raised animals fed on wild plants are more nutritionally stressed than grain-fed animals in a feedlot. Pasture feeding involves periods of nutritional scarcity due to seasonal changes in grass availability. This type of feeding keeps animals active and stressed, as it triggers adaptive responses that improve their resiliency to stress and disease. Nutritionally stressed animals produce less milk, albeit of superior quality. Grass-fed milk contains exclusive stress-protective proteins such as immunoglobulins, serum albumin, lactoferrin, and glutathione precursors. It also contains unique life-extending molecules and nucleotides such as nicotinamide riboside, a key activator of the body’s longevity pathways, discussed in more detail in chapter 14.

This type of milk yields unmatched hormetic benefits. The same milk compounds that evolved to shield newborns against microbial infections and ailments have shown to boost adults’ immune defenses and help block aging. This holds truth for all mammals. Grass-fed milk is by all means a superfood that can be shared by different species. Humans, cats, and dogs can be nourished by bovine, goat, and sheep milk. Horse, lama, and camel milk are viable for sharing as well. Note, however, that virtually all protective compounds occur in the whey component of the milk, except for some compounds, such as conjugated linoleic acid (CLA), that are inherent to the milk fat. Milk fat serves as a carrier of nutrients and as a hormetic cofactor. Thus, whole milk and whey possess superior properties than skim milk and whey isolate products.

Now for the status of conventional milk.

Milk from Grain-Fed Animals

Conventional milk from feedlot animals is radically different than that of pasture-raised animals. Caged animals such as factory-farm cows are primarily given grain, to which they haven’t biologically evolved. Grain feeding causes acidification of the animals’ body, which results in inflammatory disorders and recurring infections. This is why grain-fed animals are routinely treated with antibiotics. Their poor state of health is manifested in their milk, which contains antihormetic chemicals, hormones, and drugs. Such milk is inflammatory. It may cause intolerance along with allergies and should not be consumed as a viable source of food.

In conclusion, nature programmed us to better survive and live longer, but only in cross-collaboration with other species. Deep inside, we have the instinct to share life with animals and protect them, even if many of us aren’t aware of that. The same holds truth for plants and wildlife. We evolved to benefit from the empathy and compassion that we feel toward animals and plants, as we have the instinct to protect nature. And we are not the only ones: all animal species depend on plant nutrients. Such dependency is a critical component of hormesis, and we’ve got to acknowledge that. We can do without meat but can’t survive without plants.

Next, we’ll take a look at key hormetic nutrients that signal our bodies to better survive and live longer. We’ll learn where to find these nutrients and how to consume them.
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The Dietary Triggers of Hormesis

How Certain Dietary Triggers of Hormesis Extend Life



The idea that life can be extended by little molecules that mimic stress would have been dismissed as crazy years ago. Now we know that it’s true. Certain molecules in food trigger the same response as those of stress. These are called hormetic elicitors. Yet while scientific data provides a fair understanding of stressors such as fasting, exercise, heat, and cold, less is known about hormetic elicitors. Stress-mimicking molecules that occur in plants, soil bacteria, and grass-fed milk are becoming the subject of growing scientific interest due to their therapeutic and antiaging properties.

Hormetic Elicitors

As noted, the largest variety of hormetic elicitors occurs in plants, and some of the most potent molecules can only be found in dietary waste such as bark, roots, pits, and peels. Other hormetic eliciting compounds are found in nonplant sources such as the milk of grass-fed animals and stressed microbes in soil bacteria.

Notable among plant elicitors are berberine, salicin, rosmarinic acid, cinnamic acid, ferulic acid, caffeic acid, apigenin, curcumin, green tea catechins, and sirtuin-activating compounds (STAC). Stress response-eliciting molecules produced by animals, fungi, and microbes include heat-shock proteins, vitamin D, vitamin B3 metabolites, and enzymes. Hormetic elicitors have a selective impact on people and animals.

Remember, that stress-mimicking molecules can either heal or harm. A large variety of hormetic elicitors are actually plant toxins that, while serving as natural pesticides to protect plants against pest invasion, can cause irritation and toxicity-related symptoms. Some hormetic elicitors are beneficial to certain species but fatal to others. For instance, compounds in coffee, cocoa, and raw garlic benefit humans but are toxic to canines and felines.

What, then, is the right way to avoid side effects? Follow Stress Principle 1: carefully apply small amounts of those nutrients to allow your body to build tolerance. Among plant nutrients, the most abundant stress response elicitors are phenols, which, though primarily considered antioxidants, have a role that goes far beyond that. It is now known that phenols are nature’s most abundant hormetic elicitors.

Plant Phenols: Superfood Nutrients

Dietary plants that are exceptionally high in phenolic nutrients are called superfoods. In this category are wild berries, cocoa, coffee, and peanuts. Peanuts are the most unsung heroes among plant superfoods. Their unique phenolic content, particularly that of peanut sprouts, yields unmatched qualities.

Everything in the phenolic system seems to promote hormesis, even the enzymes that produce them. All phenolic nutrients are anti-inflammatory, and many possess antidiabetic, antiobesity, and antiaging properties. Phenols are divided into two groups: flavonoid and nonflavonoid. In the flavonoid group are nutrients such as rutin and quercetin in citrus, catechins in green tea, polyphenols in coffee and cocoa, isoflavonoids in flaxseed, and anthocyanidins in pine. The nonflavonoid group includes compounds such as carvacrol in oregano and thyme, stilbenes (resveratrol) in berries, cinnamic acid and caffeic acid in cinnamon, curcumin in turmeric, rosmarinic acid in rosemary, and ferulic acid in coconut.

The recommended phenolic nutrients intake per day is about one gram (1,000 mg). It has been estimated that biological effects of phenols and polyphenols in humans are possible at an intake of about 14 milligrams per kilogram per day. Accordingly, a 155-pound person needs to consume one gram of phenolic nutrients per day, which is equivalent to about 3.5 ounces of dark nonalkalized chocolate or a pound of blueberries. Phenolic compounds are often called “antinutrients” due to their inhibiting effects on protein metabolism—a property that ironically has been considered anticancerous due to its potential impact on blocking tumorigenesis.

Calorie Restriction Mimetics: Nutrients That Mimic Fasting

Perhaps the most exciting among hormetic elicitors are calorie restriction (CR) mimetics. They turn on the same pathways as those activated by calorie restriction and induce the same effects. CR mimetics allow humans and animals to enjoy the benefits of fasting even in times of postfeeding and rest. Some CR mimetics possess exceptional potencies. Berberine, for instance, has been shown to induce a powerful antidiabetic impact, stronger than that of the drug metformin. Notable among CR mimetics:


	berberine: a plant alkaloid, perhaps the most powerful stress response elicitor known today, found in the bark and root of wild plants such as the Amur cork tree, barberry, and goldenseal. Berberine has been reported to act as a potent activator of the longevity pathway AMPK and a major inhibitor of the growth pathway mTOR, and thus induces antiobesity, antidiabetic, anti-inflammatory, and antiaging effects.

	resveratrol: a much researched plant phenol and activator of the sirtuin pathway, resveratrol possesses profound antiaging and estrogen-inhibiting properties. Rich sources of resveratrol include grapes, blueberries, peanuts, and Japanese knotweed.

	salicin: extracted from the willow plant and a precursor of salicylic acid, it is a potent stress response hormone known for its antimicrobial, anti-infective, and antitumorigenic effects. Salicylic acid occurs in guavas, almonds, garlic, and apricot kernels. It is also the substrate used for aspirin manufacturing.

	curcumin: belongs to a group of CR mimetics (curcuminoids) that occur in the turmeric root. Both curcumin and the turmeric plant as a whole have been reported to induce anti-inflammatory, antioxidant, neuroprotective, and antitumorigenic effects.

	green tea catechins: a group of antioxidant polyphenols with potent anti-inflammatory, antiobesity, and antidiabetic properties, most potent among which is epigallocatechin gallate (EGCG), also known for its neuroprotective and antiaging effects. Green tea catechins should only be consumed in their whole, naturally occurring form.



CR mimetics seem to yield a more effective impact when combined together, which applies also to another group of nutrients called STAC.

Sirtuin-Activating Compounds (STAC): Longevity Molecules

Most studied among hormetic elicitors is a group of nutrients called sirtuin-activating compounds (STAC). Called “longevity nutrients,” they activate NAD deacetylase enzymes, which play a central role in the activation of life-sustaining compounds called sirtuins. The sirtuin pathway, also known as a longevity pathway, appears to promote healthy aging and prevents age-related pathologies. In addition to antiaging, STACs have been reported to possess antidiabetic and antiobesity properties.

This group of nutrients was discovered a few decades ago when researchers found that a certain polyphenolic compound, namely resveratrol, triggers the longevity gene SIRT1, which extends organisms’ life span. Other phenols identified in this group are butein, piceatannol, isoliquiritigenin, fisetin, and quercetin, all of which occur in fruits, legumes, pits, seeds, roots, and bark.

STAC-containing foods include blueberries, grapes, peanuts, and cocoa beans for resveratrol; strawberries, apples, and acacia for fiestin; herbal sources include Toxicodendron vernicifluum for butein; mycorrhizal root and Aiphanes horrida for piceatannol; and licorice for isoliquiritigenin. Note that virtually all plant groups contain quercetin.

Spice, Wine, and Vinegar: Your Kitchen’s Life-Extending Arsenal

While further research is needed to discover new hormetic elicitors and STACs, your kitchen pantry might already have such an arsenal. The use of common herbs and spices may help enrich your diet with powerful healing and antiaging molecules. Spices from non-GMO plants contain hormetic elicitors that boost resiliency to disease and aging. Notable among them are:


	cinnamon

	hot peppers

	lavender

	mustard

	oregano

	cumin

	thyme

	rosemary

	sage

	turmeric



Spices have been used traditionally for cooking and healing, and you can certainly enjoy the benefits of both. Having fresh spices such as oregano, thyme, sage, and cinnamon on an empty stomach in the morning can help stimulate, detox, and nourish your system with respective stress-protective molecules.

Red wine and vinegar are inherently hormetic, albeit with different effects. While both are activators of longevity pathways, red wine stimulates the sirtuin pathway via resveratrol, whereas vinegar is an activator of the AMPK pathway via acetic acid. Both are potent CR mimetics. Some reports attribute vinegar to blood sugar-lowering and weight-loss properties. Yet both vinegar and wine can turn countereffective if applied in excess. That’s due to the acidifying and alcoholic impacts of vinegar and wine, respectively.

Overall, the use of spices, wine, and vinegar in traditional cooking seems to serve multiple purposes. Aside from enhancing palatability, they help improve glycemic response and upgrade the meal’s nutritional value. But herbs, spices, wine, and vinegar represent only part of that hormetic group of nutrients. The most important part occurs in stuff that we actually don’t eat.

Get Dirty, Stay Healthy

According to chef Natasha Hawley, “To make soul food, you need to cook with your heart, but to get good soul food, you’ve got to put your foot in it.” It is now known that the presence of soil bacteria improves plants’ survivability and upgrades their nutritional value via activated hormesis. It is also known that the early human diet was based on wild-grown plants drenched with dirt nutrients. Thus the human body evolved for a “dirty” diet predominantly based on plant and soil nutrients. It is not programmed for a “sterile” diet based on domesticated pesticidized, fungicidized, and irradiated items. Soil is indeed an exclusive source of beneficial bacteria species, notable among which is Bifidobacterium.

Bifidobacterium: The Probiotic Lifeguard

By far the most effective hormetic elicitor among gut microbiota, this primal probiotic is found in the breast milk of all mammals and protects newborns against infection and diseases. Along with Lactobacillus acidophilus, Bifidobacterium helps fight pathogens while yielding profound anti-inflammatory and antiobesity effects. It also helps counteract the adverse effects of harmful probiotics. More on Bifidobacterium is in chapter 15.

Vitamin D: The Stress Response Vitamin

Another important hormetic elicitor, ubiquitous in both plants and animals, is vitamin D, a stress-response product with a hormone-like character. It is self-produced by animals and plants in response to UV light and is the only vitamin synthesized by sunlight. Foods containing vitamin D include fish, eggs, dairy, microalgae, and grasses.

Vitamin D is derived from 7-dehydrocholesterol, which turns into cholecalciferol (vitamin D3), which is then converted by the liver and kidneys into its active form 1,25-dihydroxy vitamin D3 (calcitriol). Vitamin D calcitriol acts to grant proper minerals absorption and neuromuscular functions. Its most significant role, however, is in resiliency to stress. Calcitriol builds resistance to lethal stressors such as radiation and helps prevent skin malignancies. And like other hormetic elicitors, it seems to help counteract aging. But note that calcitriol requires sufficient levels of calcium. Calcium deficiency can make it countereffective. Another vitamin that elicits stress response is vitamin B3 niacin, and more specifically, a metabolite of niacin called nicotinamide riboside (NR).

Nicotinamide Riboside: The Survival Metabolite

Nicotinamide riboside (NR) is a metabolite of vitamin B3 niacin with a critical role in survival under stress. Its impact goes far beyond that of niacin itself. NR enables organisms to survive under extreme conditions of starvation and hardship that would have otherwise killed them. It boosts tissue concentrations of NAD, a nucleotide molecule that grants protection against damage by stress and disease (more on that in the next section).

In addition, nicotinamide riboside increases insulin sensitivity and mitochondrial biogenesis while enhancing sirtuin functions. As noted, sirtuins are compounds that regulate a variety of functions in mammalian cells that potentially extend life, including gene silencing, protection against senescence, and replication. And there is more. NR is a profound antiobesity molecule. It shifts energy metabolism toward fat burning and away from fat gain. Nicotinamide riboside lowers blood lipids, decreases blood pressure, and increases breakdown of fat for energy.

Note, however, that NR is almost nonexistent in food except for trace amounts in peanut sprouts and the milk of nutritionally stressed grass-fed animals. This survival molecule is currently the subject of great scientific interest, largely due to its potential uses in the areas of mitochondrial health, antiaging, and weight loss. And while the science data behind NR seems promising, there is yet a high likelihood that other stress response metabolites of niacin have a similar impact on the health and life span of organisms. As noted, NR boosts the level of another survival molecule with an even more central role in hormesis—nicotinamide adenine dinucleotide (NAD).

NAD: The Life Charger

Nicotinamide adenine dinucleotide (NAD) is a coenzyme for processes that sustain life. Being a direct activator of the sirtuin pathway, it has a profound role in granting tissue homeostasis and life extension.

NAD controls the machinery that keeps life humming. Incredibly, it is the molecule that determines how calorie restriction extends life, as it participates in the regulation of transcriptional factors, DNA repair, and longevity. Overall, this is one of the most critical molecules of life, whose impact depends on its cellular level. Hence, NAD levels must be kept intact.

While elevated tissue levels of NAD indicate prime health, declined levels are associated with disease and aging. And here is another important fact: NAD effectiveness depends on the level of its reduced metabolite NADH. The cellular ratio of NAD to NADH is a determining factor: a high ratio favors health and resiliency, whereas a low ratio marks weakness and vulnerability. NAD acts as a fuse that ignites the survival machinery. Boosted by NR, it is a byproduct of niacin breakdown, which takes place under conditions of severe nutritional stress. Hence, levels of NR and NAD increase during times of food scarcity and energy deficit. Studies are needed to determine how effective and safe a dietary product designed to replenish NAD in humans would be. Until then, we need to rely on diet and food choices.

We now know that energy-depleting regimens such as calorie restriction and intermittent fasting can help increase tissue levels of NR and NAD levels. Having peanut sprouts and milk products from pasture-raised animals such as cows, sheep, or goats may help boost this process further.

Unsaturated Fats: Stress-Resisting Lipids

Among the huge diversity of stress response elicitors and inhibitors, fatty acids deserve special attention. Unsaturated fats such as in greens, nuts, seeds, and fish have been reported to boost cellular responsiveness to stress and turn on stress-protective genes. What’s special about unsaturated fats is their direct impact on boosting cell membranes’ responsiveness to stress. Unsaturated fats increase the fluidity of cell membranes, similar to alcohol, and thus enhance cellular responsiveness.

The biological benefits of unsaturated fats apply to all species. Plants exposed to cold shock, for instance, have been shown to survive by upgrading the synthesis of unsaturated fatty acids in cell membranes and thus grant better survivability. This explains again why consumption of wild stressed plants is so important.

Similarly, the fluidization of mammalian cell membranes by unsaturated fatty acids acts as a signal to initiate stress response and boost the activity of heat-shock proteins. The old recommendation for increased intake of foods rich in unsaturated oils seems to make sense after all. As consumption of more unsaturated fat and less saturated fat turns animals and humans more responsive to stress, they become more resilient to disease and aging.

While hormetic nutrients increase our chance to sustain health and live longer, in reality all those effects can be negated by antihormetic substances, many of which are commonly found in our diet and household products. Next, we’ll take a look at those of compounds. There are two kinds of antihormetic substances, food-based and chemical-based. We’ll start with food-based stuff.
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Antihormetic Food Ingredients

How Dietary Inhibitors of Hormesis Shorten Life



Antihormetic ingredients are hidden toxins that inhibit stress response and shorten life. In this category are substances such as sugar and refined flour along with artificial sweeteners, alcohol, monosodium glutamate, chemical additives, and genetically modified organisms. These ingredients exist in all food categories, junk food and health food alike, and though there is growing concern about them, most are still considered normal stuff that people tend to overlook.

But antihormetic substances are not normal food. Their combined impact is now threatening the survival of wild species, and it certainly presents a serious threat to us. Stress response-inhibiting substances diminish our capacity to resist daily stressors and sustain health. Sugar alone has been shown to cause progression of metabolic syndrome diseases along with accelerated aging and cancer. Consequences associated with antihormetic substances include:


	stress intolerance

	insulin resistance

	obesity

	diabetes

	inflammation

	depression

	premature aging

	malignancy

	shortened life span



Among the numerous antihormetic substances, the ones we should be most concerned about are those that we use most.

Sugar

Sugar, also known as sucrose, is a simple disaccharide consisting of glucose and fructose, available in the forms of white sugar, brown sugar, malt, molasses, maple syrup, honey, and a variety of syrups from grains and roots. Being a fast energy-releasing substance, sugar has an instant inhibiting effect on stress response, and once consumed in excess, it literally turns toxic. According to recent reports, sugar toxicity is real. It can lead to diabetes, obesity, diminished virility, accelerated aging, and a shortened life span. Sugar is both quintessential and narcotic. We can’t live with it and we can’t live without it. Virtually all modern diets and diseases are centered on sugar.

Sugar Toxicity

Recent research trials provided evidence that sugar causes clinical toxicity even in doses generally considered safe. Scientists at the University of Utah reported that mice fed extra sugar, equivalent to human consumption of three sodas, with a diet designed to mimic a healthy human diet, shortened the animals’ life span by 50 percent and decreased male reproductivity by 25 percent—all due to sugar toxicity.1 Incredibly, no matter how healthy the mice ate, excess sugar caused toxicity-related symptoms.

Previous studies using large doses of sugar that mimic the amount people typically consume in sweetened beverages, baked goods, and candies showed similar toxicity-related effects. The conclusion is clear: Sugar is a toxin and should be treated as such. Sugar toxicity can occur regardless to how healthy you think your diet is. What has been considered normal human consumption of sugar from soft drinks alone can cause clinical toxicity with life-shortening and virility-diminishing consequences.

This six-carbon saccharide is bad for your heart and detrimental for your sex life. It is now known that sugar is a sex-shattering substance, and so are products made with sugar. As sugar consumption in the American diet keeps creeping up, so are the rates of metabolic syndrome diseases and disorders of sexual dysfunction. Given the latest reports on sugar toxicity, it makes you wonder whether the “normal” consumption of sugar is a setup for sexual failure. Is the average person today prone to becoming sexually aged and less virile without being aware of that?

Sugar Facts


	Added sugar is toxic even when consumed in amounts that are generally considered moderate.

	The body can only tolerate sugar under conditions of glycogen depletion, but that window of opportunity is lost once glycogen stores are replenished.

	Whole foods with naturally occurring sugars such as fruits, root vegetables, and dairy are safe and viable.



Fructose

Fructose is a monosaccharide component of sugar that naturally occurs in fruits. In that form, it is accompanied by cofactors that allow proper digestion and utilization. Not so is the case with industrial fructose, which is more toxic than sugar itself. When consumed in its industrial form, fructose messes with the body’s metabolism, as it bypasses the insulin response and devastates organs that are insulin-dependent, such as the liver.

The liver, whose sugar metabolism is insulin-dependent, isn’t programmed to utilize fructose, and therefore becomes extremely vulnerable to fructose accumulation. Desperate to prevent such accumulation and expedite fructose clearance, the liver converts it to lipids, most of which are dumped into the blood circulation, with the remainder staying in the liver. The consequences include elevated blood lipids, fatty liver, and a progression of disorders associated with dyslipidemia. Excessive fructose consumption has been linked to diabetes and obesity. No doubt: this seemingly low-glycemic industrial substance is one of the most sickening and fattening substances known.

Refined fructose is also a major contributor to aging. Being highly reactive with proteins in a process known as glycation (the Maillard reaction), refined fructose induces aging of cells and tissues by forming a defective protein called advanced glycation end product (AGE). AGE formation is irreversible. As fructose consumption remains persistently high, AGE tends to accumulate and react with cellular proteins and DNA to render tissues and organs irreversibly old.

Industrial fructose is commonly available in the forms of crystalline fructose and high fructose syrup (HFS), both of which are derived primarily from corn. Another source is agave syrup, derived from the agave plant. All fructose products have sweetness levels that are higher or equivalent to that of sucrose.

Fructose Facts


	Refined fructose is poorly absorbed by the gastrointestinal tract, and thus is dumped almost entirely into the liver, which tends to convert it into fat and triglycerides.

	A direct link was found between high fructose consumption, elevated triacylglycerols, and bad cholesterol (LDL and VLDL) associated with increased waist-to-hip ratio and the progression of obesity.

	High fructose intake by children has been reported to affect their future risk of cardiovascular disease.

	The load of fructose per capita has been ever increasing in parallel with that of sugar. Continuing surveys of food intake report that the average person consumes about eighty grams of added sugar per day, approximately half of which is fructose.

	Though high in naturally occurring fructose, whole fruits have been an essential part of the human diet and are thus viable and tolerable. That’s due to the presence of insulin-supportive nutrients along with stress response elicitors and fiber, which further contributes to healthy sugar metabolism.



In conclusion, being more toxic than sugar, industrial fructose turns extremely harmful when ingested in large amounts. Consumption of crystalline fructose and high fructose corn syrup has been linked to obesity, diabetes, dyslipidemia, and fatty liver. Unlike industrial fructose, the naturally occurring fructose in whole fruits and root vegetables is safe and viable.

Artificial Sweeteners

Artificial sweeteners might be remembered as the biggest blunder of the food industry. These antihormetic substances claim to be nonnutritive calorie-free sweeteners, and thus beneficial for dieters and diabetics. Science, however, proves that nothing is farther from the truth. A recent study published in the journal Nature reveals that nonnutritive sweeteners not only fail to provide the expected benefits of sugar replacement, they actually promote obesity and diabetes-related disorders more aggressively than sugar itself.2

Obesity and Diabetic Side Effects

The researchers administered commercially available doses of saccharine (Sweet’N Low), sucralose (Splenda), and aspartame (Equal) in the drinking water of mice. The results showed that after eleven weeks, the artificial sweeteners-fed groups developed marked glucose intolerance, greater than that of the sugar-fed group. According to the study, the obesity- and diabetes-related side effects were caused by activation of sweet gut receptors that overspike insulin, and even more so by the disruption of gut bacteria.

Apparently, artificial sweeteners increase colonization of pathogenic bacteria of the Clostridium genus, which contain species linked to metabolic syndrome and infections. These harmful pathogens have been reported to increase manifestation of lipopolysaccharides (LPS)—pro-inflammatory obesity-causing molecules known to promote excessive weight gain and glucose intolerance in humans and other animals.

Of great concern is the fact that a large part of the population—dieters and diabetics in particular—consume artificial sweeteners on a daily basis, unaware of the damage these chemicals cause. Notable products with artificial sweeteners include diet beverages, low-carb bars and chocolates, protein powders, nutrition bars, sugarless chewing gums, and sugar-free ice creams.

Sugar Alcohol

Sugar alcohol is a common ingredient in low-carb and diet products with the reputation of causing a bloating and laxative effect. Also known as polyol or glycerin, it is manufactured via the hydrolyzation of sugar. The wide use of sugar alcohol raises serious concerns. Industrial sugar alcohol is a refined substance to which the human body hasn’t evolved. Unlike plants’ sugar alcohol, which naturally occurs in very small and tolerable concentrations, its industrial equivalent is used in overly high concentrations that are unnatural and toxic. Sugar alcohol is not viable for large consumption.

Sugar Alcohol Facts


	It’s glycemic and toxic.

	In spite of its slower rate of entry to blood circulation from the digestive tract compared to that of sugar, it is nevertheless absorbed and converted into sugar and glycogen—largely by the liver—and thus induces glycemic reactions even when consumed in so-called normal amounts. Weight gain has been observed in cases of excessive consumption.

	Being incompletely digestible, the typical sugar alcohol causes bloating and laxative effects, even in a single serving quantity. The bloating side-effects of sugar alcohol aren’t only unpleasant; they can lead to metabolic toxicity and gut deforming disorders. But the worst part is the obesity issue.

	It feeds obesity-inducing gut microbes. A recent study published by the Journal of Clinical Endocrinology & Metabolism revealed that sugar alcohol feeds certain gas-forming gut microbes known as methanogenic Archaea, which cause obesity in animal and human models.3 These gut microbes produce methane gas, hence the bloating side effects. Breath methane was found to be associated with a greater body mass (BMI) and increased susceptibility to weight gain. Apparently, in the case of sugar alcohol consumption, bad breath is not only a sign of bad digestion, it can be a symptom of vulnerability to obesity.



Industrial Monosodium Glutamate (MSG)

There are two kinds of MSG: industrial and natural, apparently with opposite effects on the body. Industrial MSG is a flavor-enhancing salt, commonly added to food products such as bouillon cubes, meat tenderizers, spice flavoring products, canned food, frozen food, snack chips, sauces, instant soups, and fast food. A growing body of evidence indicates that industrial MSG is both neurotoxic and obesogenic. The obesity-inducing effects of MSG were demonstrated in several animal studies where MSG has been reported to cause hyperinsulinemia along with insulin resistance and increased lipids production toward excessive fat gain.

Being neurotoxic, industrial MSG presents a serious risk even when consumed in typical servings applied in food preparations. But what makes it even more dangerous is its addictive impact. MSG binds to opioid receptors in the brain that makes food taste better and promotes overfeeding. This is why food manufacturers like to add MSG to their products, albeit under different names. Consumers are advised to check labels for the presence of MSG ingredients, which are often listed under the following names:


	hydrolyzed yeast (in flavorings and spices)

	protein hydrolysate (in sport nutrition products and infant formulas)

	starch hydrolysate (sugar alcohol ingredient in low-carb products)

	maltodextrin (in all kinds of processed products)

	artificial flavoring (in diet, sport nutrition, and baking products)

	caseinate (in protein powders and bars, dairy products, ice creams, and baked goods)

	whey protein hydrolysate (in sport nutrition products)

	aspartate (in supplements, meal replacements, and nutrition bars)



Naturally Occurring MSG

Naturally occurring MSG is a product of natural fermentation that seems to have been inherent in the early human food chain. Unlike industrial MSG, natural MSG occurs in very small concentrations and thus acts as a hormetic elicitor. In fact, according to Stress Principle 3, MSG may help relieve toxicity symptoms caused by industrial MSG. Hence, naturally occurring MSG such as in kimchi, sauerkraut, yogurt, kefir, and cocoa actually boosts your defenses and benefit your wellness.

In conclusion: whereas industrial MSG is toxic, obesogenic, and antihormetic, natural MSG, as in naturally fermented food, is detoxifying, metabolic-protective, and hormetic.

Obesity-Causing Probiotics

Probiotics are live bacteria known to support healthy gut flora, protect against gut pathogens, prevent yeast infection, relieve constipation, and enhance the body’s immune system. Recent reports, however, raise serious concerns about some of the most popular probiotic strains and how they affect our health and fitness.

Good Probiotics Turn Bad

According to a recent study published in Nature, generally considered good probiotic bacteria of the Firmicutes phylum have shown to cause obesity in animals when the population of those Firmicutes increased over other species called bactericides.4 Among the newly found obesity-causing probiotics are strains related to the Lactobacillus bulgaricus and L. planetarium species, which are common ingredients in many probiotic products. Apparently, when overgrown and out of balance, these so-called good probiotics mess with the body’s capacity to regulate weight and sustain health. Put it this way: excess gut population of Firmicutes bacteria is an indicating factor of obesity and glucose intolerance.

Disorders associated with obesity and glucose intolerance have previously been linked to pathogens such as Methanogenic Archaea, a gas producing pathogen promoted by sugar alcohol; lipopolysaccharides (LPS); and several strains of pathogenic yeast such as Candida albicans, which affect the vast majority of the human population.

Bifidobacterium and Acidophilus to the Rescue

According to research data, the good guys in this realm are Bifidobacterium species and Lactobacillus acidophilus. Bifidobacterium species in particular have an impressive record in counteracting obesity and glucose intolerance caused by bad diets or the manifestation of gut pathogens in animals and humans. A recent study published in the EPMA Journal revealed that treatment with Bifidobacterium reversed obesity-related disorders in obese rodents that were injected with obesity-inducing MSG.5

Bifidobacterium is an evolutionary conserved probiotic. It occurs in mammalian breast milk, where it plays a vital role in protecting the newborn against pathogenic infections and granting healthy development of the young. It also plays an important role in the sustainability of a lean physique throughout adulthood. Bifidobacterium feeds on a certain type of prebiotic fiber such as in roots, legumes, and vegetables.

Microbiota

The human body carries resident microbiota with combined DNA that is 100 times greater than that of your own genome. These resident microorganisms modulate your gene activities and dictate the direction of vital metabolic functions, including those that regulate immune functions, digestion, growth, and body weight. But resident microbiota population can be easily manipulated via drugs and dietary changes. Disruption of gut flora in favor of pathogenic microorganisms makes us vulnerable to digestive disorders, weight gain, insulin resistance, infections, and aging.

Genetically Modified Organisms (GMOs)

Probably the most dangerous artificial substances out there are genetically modified organisms (GMOs). A GMO is an organism such as a plant, animal, or bacterium whose genome is altered via genetic engineering to accommodate industrial interests. Genetic engineering technologies have routinely been used in agricultural, pharmaceutical, and nutritional fields to yield multiple products. These include pest-resistant corn, pharmaceutical tobacco, GMO bacteria for biofuels, transgenic animals for pharmaceutical research, and even farm animals such as pigs, goats, cows, and fish that are genetically modified to claim “advanced nutritional properties” as foodstuffs.

In spite of ever-growing public concern, GMO products continue to invade our food chain. These days you can no longer get non-GMO corn or soy—not even in health-food stores. Virtually all products made with these ingredients are rendered GMO. Yet advocates of genetic engineering praise the potential benefits of that technology on human medicine and wellness. So how good (or bad) is GM technology? Where is the truth?

War against Evolution

Though genetic engineering technology seems to contribute to pharmaceutical and agricultural innovations, the consequences of using that technology are far from beneficial or worthy. Put it this way: nothing is more unnatural and inhumane than genetic engineering. GM technology disrupts a billions-of-years program in which all living things on this planet evolved: the epigenome.

The epigenome is a master program that processes information and regulates essential metabolic functions in all biological systems. This information is conveyed by small RNA molecules known as microRNAs (miRNAs), akin to biological microchips. They act to modulate gene activities, and the balance between them is a determining factor. That balance, called miRNA profile, dictates what type of epigenetic information is conveyed; incredibly, such information can be transferred from one organism to another. Importantly, the miRNA profile in food encodes information that is unique to every food item. This is a critical property. The epigenetic information in a food substance affects the health and wellness of the animal or human that consumes that substance. This means that the information in the miRNA profile of broccoli, for instance, induces specific effects attributed to this plant, be it hormonal balancing or protection against colon cancer; yet it also means that any change in that miRNA profile, by genetic engineering, can abolish the original properties and benefits of broccoli. The same holds truth for other dietary sources.

MiRNAs not only play a key role in resistance to stress; they participate in the regulation of gene silencing, which is critical for preventing genetic errors, cancer, and aging. All these vital functions can be disrupted or abolished by genetic engineering.

In conclusion: your body evolved to depend on the epigenetic information of primal food sources—the same sources that constituted the early human diet. The association between human health and food’s epigenome is inherent. MiRNA profiles that have kept our species resilient to disease and aging must remain unchanged. Wrong epigenetic information can render food toxic and deadly. The possible incidence of gene contamination from food is no longer a scary impossibility. If genetic technology continues to spread its impact throughout the planet, wild plants will disappear, along with animals whose lives depend on those plants. It may cause irreversible changes in all major ecosystems, where life as we know it will cease to exist.

Remember this one thing: checking whether your food is made with GMO ingredients is as critical as checking whether your food is poisoned.






16

Antihormetic Chemicals

How Synthetic Supplements, Fertilizers, and Pesticides Are Destroying Our Health



Our bodies are not programmed for anything unnatural, yet we live in a world where the amount of artificial chemicals and synthetic stuff that pollutes our lives is growing at ever-accelerating rates. What makes it even worse is the triviality of it. People in general don’t realize how dangerous this stuff is, and most don’t give it a second thought. Here we’ll cover three familiar categories of chemical products, starting with some of the most controversial substances out there.

Synthetic Nutrients

Synthetic nutrients are chemicals with a molecular similarity to vitamins and antioxidants. They’re commonly used as nutritional supplements to prevent deficiency and enhance performance. In this chapter we’ll set the record straight on their true impact.

While it is well known that nutrients in fruits and vegetables benefit health and longevity, there is yet great ignorance about the effects of their synthetic equivalents. Synthetic vitamin C, ascorbate, and vitamin E, for instance, have not been found to promote longevity, and the same holds truth for other synthetic nutrients. And there’s more: we already know that synthetic antioxidants inhibit stress response due to their unnatural structure and overly high concentrations. As they overwhelm cellular oxidative potential, they suppress heat-shock protein release and impair adaptability to stress.

Essentially, synthetic antioxidants are like pesticides: they diminish the capacity to respond and adapt to stress. Yet supplement manufacturers keep pushing those substances, claiming that “more potency is better.” But in this case, more is not only less, it’s actually detrimental. High-volume antioxidants have been shown to shut down cellular defenses, as seen in recent reports revealing that supplementation with high-volume antioxidants impaired animals’ performance and diminished their adaptability to exercise.

Furthermore, there is evidence that synthetic antioxidants induce similar effects to excess calories in terms of life span. A recent research study found a direct link between antioxidant supplementation and inhibition of the longevity gene SIRT3.1 More research is needed to elucidate the real-life impact of antioxidant dosages on human fitness and longevity.

Pesticides

Similar to synthetic nutrients, pesticides diminish organisms’ capacity to defend themselves independently. Used for killing or mitigating pests, this group includes herbicides, fungicides, insecticides, termiticides, rodenticides, bactericides, animal repellents and disinfectants, all of which are inhibitors of stress response and hormesis.

The typical pesticide is a biological agent designed to destroy or discourages pests such as insects, microbes, weeds, and worms. In reality, however, these chemicals are often more toxic to animals and humans than to pests. It is now known that insects and microbial pests can develop resistance to pesticides, whereas animals and humans cannot.

Consequences associated with pesticide exposure include neurological damage, paralysis, sterility, and malignancy. Prominent chemical pesticides such as organochlorines and organophosphates exhibit extreme toxicity as they disrupt key neurotransmitters and cause paralysis and death. Other chemicals such as phenox and benzoic acid herbicides function as growth agents designed to cause uncontrolled cellular growth, which destroys plants nutritional transport system. Being growth agents, these chemicals present a notable risk for animals and humans as well. It is now known that pesticides cause metabolic and hormonal impairments associated with sterility and cancer. Pesticides exposure has been linked various forms of cancer, including non-Hodgkin’s lymphoma, leukemia, and estrogen-related cancer.

Additionally, as pesticides pollute the air, water, and soil, they become persistent contributors to the destruction of wildlife. Chemical pesticides disrupt pollination, which is essential for species such as birds and bees, some of which are currently under the threat of extinction. Overall, pesticides have been shown to shatter reproductivity, impair newborns’ development, and lower species survivability.

Of utmost concern are chlorinated hydrocarbon and organophosphate  pesticides, which tend to accumulate and be retained in fat tissues and mammary glands, where they threaten the very existence of the species. Some of these chemicals are now found in human breast milk, which raises a serious concern about the health and reproductivity of human populations and their generations.

In conclusion: pesticides are major antihormetic pollutants that accumulate in the bodies of humans and other animals, where they inhibit stress response and disrupt vital metabolic functions essential for reproduction and survival.

Fertilizers

Fertilizers are substances used to increase the yield of plant crops. They are carriers of elements such as nitrogen, phosphorous, and potassium, which are, in theory, essential to plant growth. Chemical fertilizers deliver these elements in forms such as ammonium nitrate, superphosphates, and potassium salts; natural fertilizers use plant and animal waste, often along with sewage sludge and slaughtered animals’ organs, as sources of elements for plant feed.

Overfertilization of plants is like overfeeding of animals. It turns plants “obese” and intolerant to stress. Overfertilization makes plants gain size along with sugar and starch storage, equivalent to animals’ fat storage, while inhibiting their stress response to eventually render them defenseless against pests. The typical fertilized plant cannot survive independently. It needs protection, and that’s where this vicious cycle starts. The pesticides, herbicides, insecticides, and fungicides that are used to protect plants against pests rob them off their hormetic and nutritional properties. Overfertilized and pesticidized plants are not only inferior; they also carry chemical residues that are toxic to the consumer.

Fertilizer runoff presents an ever-growing ecological disaster. Agricultural runoff, particularly of phosphate fertilizers, which are the main pollutants of the seas, rivers, and lakes, wreaks havoc on marine species, causing increased populations of cyanobacteria, a primitive anaerobic species that produces extremely poisonous toxins called microcystins. These toxins are now currently leaking into our food chain—from plants to fish and animals. The excessive use of nitrogen-containing fertilizers is particularly damaging, as they destroy the soil along with its inhabitants, leading to irreversible loss of wildlife species. Nitrate-based fertilizers are washed into the soil, where they accumulate to dangerous levels that leach into groundwater.

Soil acidification disrupts the ecological symbiosis between plants and microbiota, which affects not only wildlife, but also domesticated species and humans. Heavy metals and radioactive elements such as uranium 230 are pollutants of global fertilization. As these toxins have penetrated the food chain, they’re now accumulating in mammals’ organs and breast milk, inducing devastating effects on wildlife reproductivity and survivability, with shattering impacts on humans.

Given the enormous spread of antihormetic substances in our lives, is it even possible to grant hormesis? Do we have a chance to live longer and better in today’s world? To have that chance, we need a different kind of skill. We need to know how to take advantage of stress and put hormesis in practice.
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Hormesis in Practice

How to Beat Weaknesses and Remove Obstacles to Wellness



Putting the code of stress in practice allows you to achieve things that you may never have thought possible. Imagine yourself free of the weaknesses and anxieties that were sabotaging your physical and mental performance. How great would it be to remove those obstacles? We all have flaws and difficulties, but very few among us dare to fight back and overcome. This chapter is all about that. The premise is simple: all you need to do is follow the code of stress. It requires you to use one basic protocol and carefully adjust the details in each case to accommodate your specific needs.

We’ll start with diet-related issues. Binge eating is the most common diet-related disorder in the United States, affecting 40 percent of those seeking weight loss. Even those who aren’t clinically diagnosed as binge eaters suffer the consequences. Technically, the inability to control feeding has to do with dysfunctional stress hormones. That’s what drives people to binge eat. Perhaps you too have these moments of weakness where you can’t stop eating despite your will to stop. The following drill is designed to serve as an immediate fix against uncontrolled binging. The trick is to “shock the system” and take advantage of stress response, knowing that once activated, it will reset the hormonal balance toward resiliency to hunger and better control. You can use this drill to manage your feeding at any time.

Your Drill to Stop Binging

First comes the hardest part, which is telling yourself to stop eating in the midst of binging. Meaning, you’ve got to take a break for a minute which is about the time needed to shift your mind away from panic binging into a calm mode.

Then, right where you are, be it the kitchen, bedroom, or office, you can either run up and down the stairs, do push-ups, or perhaps shadow box. Whatever you do, give it everything you have, and stop just about when you feel the burn—that’s where you reach your destination. It is at this point, while trying to catch your breath, that you’ll start noticing how your cravings are subsiding along with your hunger; you’ll feel how the impact of your stress response is taking over your mind to literally reset your appetite and calm you down. Incredibly, it takes no longer than sixty seconds to regain feeding control and eliminate anxiety and guilt.

Remember, the hardest thing is to stop eating in the midst of binging, and you’ll need lots of willpower to do that. Yet, understand that this drill can only help you that much. If you suffer from binge eating disorder, you’ve got to address it properly. It requires you to change your whole approach to dieting, carefully select your foods, adjust your meal frequency, and condition your body and mind accordingly.

Strategic Solutions for Anorexia and Bulimia

This section presents a new perspective and strategic solution for two of the most controversial behavioral disorders known. Anorexia nervosa is a disorder of self-starvation, involving life-threatening weight loss and currently associated with the highest mortality rates of any behavior disorder. It affects 1 percent of adolescent females in the United States, where the fifteen to twenty-four age group is at the highest risk. Though the vast majority of anorexic cases are females, males are also susceptible to suffer from it, often due to obsession with body image or sport-specific needs to make weight. Symptoms of anorexia include:


	slowed heart rate

	low thyroid function

	loss of bone and muscle mass

	cessation of menstrual cycle

	decrease in testosterone and diminished libido

	immune decline



Like anorexia, bulimia nervosa is associated with severe weight loss, but the manner in which this disorder takes place is very different. People with bulimia consume large amounts of food followed by self-induced vomiting. Laxatives and diuretics are often used to induce purging as well. Being fixated with a thin body image, bulimic people tend to be engaged in excessive exercise and prolonged fasting as a means for weight loss.

Ironically, bulimics share similar behavior patterns to those of binge eaters, both of which report the inability to stop eating once engaged in a binging episode. While binge eaters end up gaining weight, bulimics end up losing weight. Bulimia can have dire consequences due to severe damage to tissues and organs. Symptoms may include:


	loss of essential minerals and vitamins along with declined metabolic rate

	irregular heartbeat and cardiac dysfunction

	gastrointestinal distress and esophageal damage

	low thyroid and sensitivity to cold

	depression and dysfunction



Because anorexia and bulimia have no conclusive solutions yet, and given the risk of morality involved, perhaps another perspective is needed to better understand and possibly address these disorders.

A New Perspective on Eating Disorders

While anorexia and bulimia seem to have a strong psychological component, there is a reason to believe that the main underlying cause for both is instinctual. As noted, anorexia and bulimia are disorders of chronic stress driven by a dysfunctional instinct that causes people to persistently seek stress or chronically pursue reward. Thus the same dysfunction that causes people not to eat and starve promotes binge eating as well as binge eating and purging. All eating disorders share a common denominator—stress—and may therefore need to be addressed by a similar strategy: eliminate chronic stress, restore hormonal functions, and allow proper feeding.

The Strategy

The right strategy to eliminate chronic stress is applying Stress Principles 5 and 6 in a protocol that incorporates intermittent fasting and stress response elicitors along with a daily exercise regimen. Yet this protocol must be carefully applied not to overstress the body. Hence, fasting duration should be optimized and not extended beyond eighteen hours per day, workouts should be limited to about thirty minutes per session, and nutritional compensation must be complete. Again, the premise of this protocol is to shift the system away from chronic stress and help restore hormonal control over feeding.

The Diet

The diet should be low-glycemic and whole, consisting primarily of satiety-promoting foods such as vegetables, fruits, nuts, seeds, roots, grass-fed dairy, free-range eggs, and wild-caught fish. It should be free of added sugar and refined starch, void of meat, and low in animal fat. Spices such as turmeric, cinnamon, oregano, thyme, and rosemary can be of great benefit, and so are coffee, cocoa, and green tea as well as supplements with key stress response elicitors such as berberine, salicin, and resveratrol.

Such a strategy can help in more than one way. Rather than eradicating the desire for stress, which is like throwing the baby out with the bathwater, it will keep it under control, and thereby help condition mind and body for healthy feeding without compromising one’s wellness, instincts, or beliefs.

Of course, retraining the mind and body how to feed is critical. This task requires a full commitment with no place for cheating or denial, and while doing that, consider every day of eating properly an achievement.

Breaking Weight Loss Plateaus

The vast majority of our population is overweight due to erroneous concepts around feeding. What makes it worse is the fact that more dieters today than ever are stuck in weight-loss plateaus. Failing to lose weight in spite of dieting is highly frustrating. This brings us back to the code of stress.

If you’re unable to lose weight, your body might be under the influence of antihormetic factors. These could be sugar, chemicals, excess calories, lack of exercise, or anything that suppresses responsiveness to stress. The tendency to gain fat has to do with sheer inhibition of hormesis, where something  within the body signals it to store rather than burn fat. In order to overpower that signal, the solution must be drastic. To regain the capacity to lose weight, you must reboot your system, and there is only one way to do that: eat less, fast more, and exercise.

Beware, though, not to overdo it. In theory, the less you eat, the more you fast, and the more you exercise, the higher your chance to lose weight, but in reality things aren’t that simple. Losing weight is only one aspect. The main goal is to stay lean and prevent weight-gain rebound. Remember, avoiding chronic stress is critical. This is why you need to be careful with your regimen not to overextend time under stress and not to over-restrict your food intake. As noted, you can ease your routine by giving yourself small breaks during the fasting phase, having light daily snacks such as fruits, vegetables, protein, or soups to prevent overstressing your system.

If done properly, such a protocol will put your body in the right mode. The induction of energy deficit for most of the day followed by proper nutritional compensation at night will enforce fat breakdown and a leaning-down effect without overstressing your system and with no risk of metabolic decline. You can obviously enhance this impact by using nutrients that mimic calorie restriction. Berberine, for instance, activates metabolic pathways that increase conversion of fuel to energy while shifting the body’s metabolism away from fat gain. To a similar degree so do cocoa, coffee, and green tea polyphenols.

As noted, a protocol that combines nutritional stress with nutrients that mimic stress inhibits the mechanism that signals the body to gain weight. You can take advantage of that to prevent fat-gain rebound and stay lean. Remember, it’s key to maintain the right food combinations. Do not combine high-fat foods with high-carb foods, and even more important, avoid items made predominantly with fat and sugar. Also, do not mix alcohol with sugar, and if possible, have your wine with savory foods rather than sweet foods. Exercise regularly, preferably while fasting.

Next, we’ll deal with one of the underlying causes of uncontrolled feeding: jet lag.

The Trick to Preventing Jet Lag

As a factor in sleep disruption, jet lag leads to hormonal dysfunctions associated with cravings for sweets, hunger intolerance, and excessive weight gain. Jet lag means disruption of the body’s circadian clock. It may involve symptoms such as fatigue, insulin resistance, excruciating hunger, insomnia, headache, and loss of cognitive function, all of which present major obstacles to wellness. It can sometimes take up to a week of recovery time to recuperate, which is often hard to afford.

Jet lag is not exclusive to travelers. It is one of the most common disorders among modern people. Many people today unknowingly suffer from jet lag-related symptoms, most of which are due to wrong lifestyle routines. Common causes include bad nutrition, chronic stress, and over-the-counter drugs; other reasons include sleeping disorders, lack of exercise, and night-shift jobs.

Jet lag happens due to desynchronization of the body’s innate clock, located in a specific brain center called the suprachiasmatic nucleus. That clock operates in response to light and dark. Crossing several time zones or living under conditions with inadequate exposure to sunlight can throw this system out of whack and result in symptoms of jet lag. While light therapies are used to prevent jet lag, new research points to a new, possibly more effective direction—fasting.

Fasting versus Jet Lag

It is now known that fasting restores circadian rhythms faster than light therapy. Animal studies have shown that the brain is triggered to restore circadian and cognitive functions in response to hunger. It has been suggested that because food is more essential for immediate survival than light, changes in food availability have a stronger impact on circadian rhythms. Indeed, while the beneficial effects of light therapy can be abolished by other factors, such as darkness, this is not the case with fasting. Nothing can negate the impact of fasting on jet lag except feeding.

The reason is that fasting induces an energy deficit, which overrules other factors of hormesis (Stress Principle 5). The energy deficit activates pathways that induce resiliency to stress while increasing tolerance to changes in time zones or work schedule. This is your best means to keep your circadian clock intact. But how exactly do you put that in practice? The solution is again in intermittent fasting. You need to follow a protocol of one main meal per day and carefully make sure that it accommodates your specific needs. For instance:


	In the case of a long-distance flight, fast or under-eat during the flight, and eat your main meal after landing.

	In the case of night shifts, fast or under-eat while working, and have your main meal after work.

	In case of sleeping disorders, exercise while fasting, preferably in the morning, and eat your main meal at night.



Exercise has been shown to alleviate insomnia-related symptoms. The drill of exercising while fasting can yield an even stronger impact on restoring your innate clock. Exercising in the early morning hours can help reset your clock right from the start and thereby grant you more hours for conditioning your system toward healthy wake-sleep patterns: alertness during the day and relaxation at night.

Keeping Your Brain Forever Young

Although aging of the body seems inevitable, that is not the case with the brain. It is now known that certain neurological factors can make brain cells resilient to damage by toxins, disease, and aging. In theory, you can keep the brain forever young, but how do you do that in real life?

Nearly forty-four million people worldwide suffer from dementia. Alzheimer’s disease is the most common brain disease in the Western world, followed by Parkinson’s and related disorders. More than 30 percent of Americans over age eighty-five suffer from dementia, and one out of three seniors die with it. These numbers don’t even reflect the fact that only one in four people with Alzheimer’s has been diagnosed. Brain diseases are now reaching catastrophic proportions worldwide. In spite of scientific advances and millions spent on research, there is still no cure.

Dementia is a progressive process of degradation that destroys memory along with cognitive functions and motor skills. In the case of Alzheimer’s, the process often starts ten to twenty years before symptoms show up. Incredibly, thousands of Americans already have symptoms in their forties, and some even in their thirties. Common features of the condition include deposits of toxic metabolites, injury to blood vessels and neurotransmitter-producing cells, and destruction of vital brain regions. Your chance of getting brain disease increases every year—unless you do something about it. So what can you do?

Common advice includes avoiding head injury, junk food, smoking, and, ironically, stress. Although they make sense on the surface, in reality these tips are a mixed bag of hits and misses. Where is the truth? What is the right strategy? Is there any solution that can help prevent age-related deterioration of brain cells and cognitive dysfunction? There is a reason to believe that such a solution does exist, and, no surprise, it’s in hormesis.

Hormesis versus Brain Damage

Fasting and exercise turn on metabolic pathways that protect brain cells from damage. Both stressors enforce massive repair and detox in a process that involves activation of brain neurotrophic factors, removal of toxins, and regeneration of stem cells. Note again that all of that can be further enhanced by plant nutrients that mimic fasting. Curcumin, berberine, coffee, cocoa, and green tea have been attributed major neuroprotective properties, and all have been shown to boost cognitive function, block the process that causes neuronal damage, and counteract brain aging.

Plant compounds that mimic fasting belong to a family of nutrients that is divided into two groups. The first group consists of nutrients with proven capacity to promote longevity, such as berberine (Amur cork tree bark), salicin (white willow), resveratrol (grapes, blueberries, and peanuts), curcumin (turmeric), and EGCG (green tea). The second group consists of nutrients not yet proven to extend longevity, such as rosmarinic acid (rosemary), ferulic acid (coffee, peanuts, navy beans), cinnamic acid (cinnamon, vanilla beans), and carvacrol (thyme, oregano).

For clarity, all hormetic elicitors yield neuroprotective effects, yet some are more potent than others, notable among them are curcumin, berberine, caffeine, and cocoa polyphenols.

Thermal Shock for Muscle Recovery

Now that we’ve seen what stress can do for the brain, let’s look at another way to use it in the body. Muscle injury is one of the main obstacles to athletic careers. Injured muscles and torn ligaments require long periods of recovery that can last months and years, let alone that these injuries can result in the loss of mobility, strength, and speed.

Muscle soreness is another issue that potentially shatters performance. A person whose life and career depend on physical supremacy cannot afford to overlook those issues. If you are a competitive athlete, a firefighter, a combat soldier, or a hiker, a sore muscle can take you off your game.

Interestingly, hormetic methods have been applied to treat injuries since biblical times. Some of the most effective treatments among them are based on postconditioning hormesis. Ice baths and cold-water immersion have been used to help athletes recover from muscle soreness and sports injuries. However, while these methods have been proven effective, there isn’t yet a clear understanding of their healing mechanisms. The common theory of increased blood circulation to the injured organ cannot fully explain the beneficial impact of exposure to heat and cold. Thus we’re left with two important questions: how exactly does thermal stress affects muscle recovery? And, what is the difference between heat and cold shock?

Heat Shock versus Cold Shock

Heat shock and cold shock are attributed with having the same healing effects, albeit with one key difference: heat shock preconditions against cold shock, but not the other way around.

According to a recent study by the American Society of Plant Biologists, young tomato plants that were exposed to heat shock, followed later by exposure to cold shock, survived to yield mature ripened tomato fruits. This was not the case when the same plants were exposed initially to cold shock.1 Once exposed to cold shock, the plants failed to yield mature fruits even after exposure to heat shock. Yet again, although exposure to heat and cold stress end in different results, both trigger the same biological responses.

Heat-Shock Protein Response

All organisms evolved to react to thermal stress via the heat-shock response. This process involves the release of heat-shock proteins, which act to protect cells against damage by thermal stress while increasing the body’s resilience to injury.

Plants have the most diverse varieties of heat-shock proteins. Peak production of these proteins in plants take place during times of drought and salinity, and even more so during germination and fruit development. This apparently explains the superior hormetic properties of desert plants, pollen, seed sprouts, and early fruits. Here again, nature’s rule of cross-dependency comes into play. But not only do heat-shock proteins enhance the survival of the plant that produces them, they yield the same impact on animals and humans that consume them.

Now to the regimen itself: the right way to apply heat and cold shock.

Heat Exposure Followed by Cold Exposure

Heat exposure, such as via a hot shower or a sauna, triggers preconditioning heat-shock protein release, as does exercise and staying outdoors on a hot day. It’s amazing how the body becomes resilient to cold shock after exposure to heat, but not the other way around. Try having a cold shower after a hot shower compared to having a cold shower out of the blue and see for yourself. Depending on the level of thermal stress, exposure to heat can safely last up to several hours. As for cold exposure, because of a lower tolerance level, it should be in the range of minutes or seconds. Remember, when putting yourself under thermal stress, give your body and muscles the chance to adapt and improve. Thus, start with heat exposure to grant tolerance to cold. Sudden exposure to cold without heat first may end up being countereffective.

Additionally, it’s worth mentioning that there is reason to believe that hot- and cold-weather plants contain hormetic nutrients with heat-and cold-resisting properties. These include oregano, thyme, olives, cactus, ginger, peanuts, coconut, wild berries, wild oats, and barley, and their respective grasses. Consuming these may help enhance the overall conditioning impact of this regimen on your body.

Next, we’ll see how proper use of Stress Principles can help boost muscle fitness to its utmost potential.

Upgrading Muscle Fitness to Its Peak Biological Potential

Scientific data establishes a direct link between mitochondrial density and muscle fitness. Reports from animal and human studies reveal that muscles that are routinely challenged by intense hardship, end up with higher mitochondrial content. It is now known that the muscles of elite athletes comprise different fibers than those of typical muscles. Competitive athletes such as soccer players, boxers, and runners have a larger percentage of fast oxidative fibers with a higher mitochondrial content and a greater capacity to resist fatigue.

The process that increases mitochondrial content in the muscle (mitochondrial biogenesis), is a determining factor of biological fitness. Note that although we previously addressed this process, learning how to take advantage of it in real life requires better understanding of the details involved. Here is the gist: mitochondrial biogenesis takes place during times of energy depletion, where the master regulator is the transcriptional coactivator PGC-1α. The release of PGC-1α relies on the activation of the AMPK pathway, which is triggered by fasting, exercise, and nutrients that mimic fasting.

Here again, a protocol that combines intermittent fasting and exercise along with nutrients that mimic fasting might be your best bet. In this case, however, you need to be very careful with how you exercise and eat. The success of such a regimen depends on the details. As a general rule, keep your exercise drills intense and short—intense enough to force adaptation, yet short enough to not overstress your system. On the nutrition component, make sure that your diet provides sufficient amounts of quality proteins, and stress-protective nutrients.

Your Exercise Protocol

Short, intense, compound exercise intervals, preferably while fasting, with minimum rest in between sets. Duration: fifteen to thirty minutes per day.

Your Diet Protocol

Intermittent fasting with one main meal per day rich in plant CR mimetics. Supplemental foods: turmeric, cocoa, coffee, green tea, sprouted peanuts, apricot pits, wildflower bee pollen. Protein sources: grass-fed dairy, free-range eggs, wild-caught fish. Fuel foods: legumes, root vegetables for carb fuel, nuts and seeds, avocados, coconut oil, olive oil for fat fuel. Essential fatty acid sources: hemp, chia, flaxseed.

Note that this protocol grants both short-term and long-term fitness, keeping the body lean and resilient to aging.

Giving Your Dog and Cat the Chance to Enjoy Longer Life

Life isn’t always about humans. This section is dedicated to our nonhuman best friends. Calorie restriction (CR) and intermittent fasting have been shown to extend and even double the life span of animals. According to research data, both regimens have a proven capacity to lower oxidative damage, reverse inflammation, prevent diabetes, prevent obesity, and counteract cancer. However, when it comes down to restricting your pet’s diet, you need to be careful, particularly if you intend to use fasting. Unlike calorie restriction, which benefits all organisms, fasting has a selective impact on species. It can benefit some but harm others. Calorie restriction seems to be a safer approach to your pet’s diet, except in cases where a moderate intermittent fasting regimen of one main meal per day has already proved successful.

Although the code of stress applies to all species, the devil, as they say, is in the details. Each species has unique biological needs that must be respected and thus requires a diet that accommodates those needs. For instance, while complete avoidance of food can benefit humans and dogs, it is dangerous to cats. In felines, fasting causes hepatic lipidosis, a condition that can be fatal if remained untreated.

And there is another issue: both canines and felines cannot tolerate cocoa and coffee due to a lack of enzymes that metabolize theobromine and caffeine. On a positive note, both species can benefit from CR mimetics such as berberine, curcumin, and resveratrol. Considering this, the best regimen for your pet should include the following:


	Intermittent fasting of one meal per day where calorie intake is gradually reduced by no more than 30 percent of normal. You must carefully monitor how this regimen affects your pet’s body weight and state of health, and if needed, consult with your vet on how to adjust food intake and feeding frequency to accommodate your pet’s specific needs.

	Your pet’s nutrition should be based on a smart carnivorous diet, non-GMO, fortified with plant foods such as grasses, celery, and carrots, and supplemented with turmeric and Bifidobacterium.

	Berberine and resveratrol are optional and should be given only to adult pets, preferably after consulting with your vet.

	Extremely beneficial to dogs and cats is grass-fed whey protein. It has been shown to enhance animals’ immune defenses, alleviate conditions of arthritis, support the skeletal muscular system, and improve body composition.



Combining this diet regimen with sufficient play time, outdoor activities, and lots of love will help grant your pet the chance to enjoy prime health and longevity.

Overcoming Depression

About 7 percent of the American adult population suffers from recurring depression, and nearly 25 percent battle with it at some point in life. Although depression affects all ages—children, teens, and adults—it often goes untreated due to an inability to detect symptoms and diagnose it. Clinical depression is associated with a depressed mood and diminished interest in daily functions and relationships, often with loss of interest in food or obsessive fixation on food. Other symptoms include lack of energy, loss of self-esteem, impaired memory and focus, insomnia, and recurring thoughts of suicide. Remember this: no one is immune to depression, not even those who seem successful and to be living happily.

The three most common triggers of depression are job loss, divorce, and death of a loved one. Yet according to research data, the underlying causes are a combination of genetic, environmental, and physiological factors. Major risk factors include family history, extreme life changes, traumas, physical and mental illnesses, medications, and drug use. Common treatments involve psychotherapy and antidepressant drugs, sometimes along with brain electrostimulating technologies, which are used in severe cases of depression and bipolar disorder.

What makes depression even more problematic is the lack of clarity around it. Not only does it remain largely undiagnosed, it’s often left unresolved. Current treatments are merely geared to relieving symptoms, and they often create dependency on drugs, which leaves patients vulnerable to myriad side effects and withdrawal symptoms. Complications include excessive weight gain or severe weight loss, blood sugar disorders, alcohol and drug abuse, panic behavior, violence, self-mutilation, and suicide attempts.

Now, given the facts involved, there is a reason to believe that depression is a result of failed hormesis.

Chronic Stress and Lack of Reward

Taking a look at the main risk factors of depression, from physical and mental abuse to violence, neglect, poverty, illness, and drug use, you’ll realize that all of them are associated with chronic stress and lack of reward. Indeed, chronic stress not only inhibits all forms of resistance to stress, it renders the system dysfunctional and incapable of sensing reward. Chronic stress is the determining factor that makes some people more vulnerable to depression than others. Every aspect of it leads to this conclusion. Think about it: the reason why depression is often left undiagnosed is due to the tricky way in which chronic stress takes place. You don’t know at which point chronic stress takes over, and when you do, it’s generally too late.

That’s exactly what makes depression so dangerous. You can’t be sure at which point it starts taking its toll on your body, and once you do, it might already be in an advanced stage, where it already damaged your response system and exhausted your willpower to fight. Depression changes the chemistry of the mind. It messes with your energy, emotions, and behavior. What can be done to prevent that? The answer goes back to hormesis.

Hormesis versus Depression

To overcome depression, you need to accomplish two things: eliminate chronic stress, and bring back reward. As noted, your strategy must incorporate the same hormetic principles previously applied to resolve other conditions of chronic stress. Intermittent fasting, exercise, and stress-mimicking nutrients should constitute your protocol for resisting depression, but with special modifications. Because depression involves loss of self-esteem, enforcement of any protocol is particularly difficult. You need sheer discipline to break this vicious cycle. Order and routine are essential to shift your mind away from depression into a state of competence and well-being.

Now for the reward issue: proper nutritional compensation is critically important. The use of mood-lifting nutrients and healthy comfort foods can help relieve symptoms of depression. Mood-lifting nutrients, such as the omega-3 oils found in hemp, flax, and chia seeds, chocolate with no added sugar (rich in theobromine and tryptophan), grass-fed milk and whey (rich in calcium and serotonin boosters), coffee (rich in dopamine boosters), red wine in moderation, chamomile tea (rich in the antidepressant flavone apigenin), and phenol-rich fruits such as blueberries, goji berries, açaí, and mulberries, can all be hugely beneficial.

Healthy comfort foods include naturally sweet root vegetables and bulbs such as carrots, beets, yams, pumpkin, and squash, preferably in a warm and soft baby food-like texture. Unlike typical comfort foods, these items yield a great sense of calm and well-being without the fattening and guilt involved. Possible supplements include berberine, salicin, turmeric, and apigenin. Obviously as important is the avoidance of antihormetic substances such as sugary treats, sweet alcoholic beverages, and drugs.

Facing a Worst-Case Scenario

Whether it’s the loss of a job, a sudden sickness, or an accident, bad things happen when you least expect them, and although you’re encouraged to have a contingency plan, reality sometimes hits so hard that nothing can shield you from the consequences. A worst-case crisis can eat your savings, destroy your business, shatter your health, and leave you in need of help that never comes when you need it most. Don’t be surprised to realize how many people around you will abandon ship when push comes to shove. So if you are hitting rock bottom, what can you do? What are your options when reality leaves you with no viable options? Here is the hard truth: in times of no viable options, you are your only option.

Unfortunately, these are also the times when you’re most vulnerable to stress. Crisis causes vulnerability to stress along with a chronic need to seek comfort in substances of instant gratification. Typically it starts with one drink or a smoke or something sweet, and then continues with another shot, a sniff, or a bite again, and again, and once more …

It’s so easy to think, Why shouldn’t I have stuff that helps ease the pressure? What’s wrong with making life easier when confronting a crisis? Nothing, except for the consequences. Confronting a crisis is like fighting a war. In both cases, mistakes can be fatal. Letting your guard down during war can invite defeat, and the same holds true for times of personal crisis. Though it is normal in our culture to binge eat, get drunk, and get high, it is this kind of fun that diminishes your capacity to resist and handle a crisis.

To take control of a bad situation, you need to be in peak mental and physical shape. But how do you do that when you’re down and beaten? And where do you find the will to fight? The answer is in two things that you need to have most.

Faith and Discipline

Faith is trust in someone or something and a deep belief that everything happens for a reason. Discipline is the capacity to self-enforce a protocol and a commitment to follow through, regardless to how uncomfortable and hard it is. Why is having both so critical? When facing a devastating blow, faith and discipline are the two things that you need most. They give you hope and the reason to continue, which you wouldn’t otherwise have. Put it this way: you can be shattered by bad events and fall apart with no help and yet pull yourself together with these two traits. Indeed, with faith and discipline, you can come back with a vengeance and reclaim what’s yours.

Your Protocol to Win

When it comes down to crisis management, you need to focus on discipline (faith doesn’t need a protocol). Once bad things happen, they generally do not get easier but rather get worse. Thus to stop the avalanche before it’s too late, you need to be prepared to push back.

But what is the right protocol to follow? Is there one plan that fits all? Can such a protocol prepare you to handle all kinds of extreme situations? Consider this: once a crisis becomes a challenge, the strategy is clear. By now you know what you need to do. Clearly, hormesis is one process that fits all. Keeping to the right nutrition and exercise protocol will condition you to confront all sorts of stressors. But again, that is just to cover your bases. When facing a worst-case crisis, you need more than that. You need the will to fight.

This is where faith comes into play. Aside from giving you hope, it makes you believe in yourself and trust your power to beat the odds regardless to how bad the situation is. Think about it: what really causes breakdown under crisis is lack of faith in the ability to handle the situation. Whether it is a physical injury, emotional trauma, or financial collapse, without faith, a crisis can end up in panic, depression, and failure. It is the belief in yourself that drives your will to fight.

Now to the details. When suddenly hit by extreme crisis, the first thing to do is decide not to give up. The second thing is to come up with a plan—starting with a basic regimen of nutrition and exercise and continuing with specific actions that are needed to address the situation. Here again your basic protocol should be based on intermittent fasting, consisting of hormetic foods and void of antihormetic substances; that’s along with a short intense exercise regimen, preferably while fasting. By all means, avoid the temptation even to try things that may sabotage your progress. Sugary treats, heavy alcohol, and drugs are not allowed under crisis. Wine is OK as long as you keep it under control.

Remember to not overdo your regimen. Do not overstress yourself. Keep the duration of your fasting and exercise within a reasonable frame of twelve to eighteen hours for fasting and thirty to forty-five minutes of exercise. At all times, carefully monitor your condition. Remind yourself that no matter how bad the situation gets, there is always a chance to turn things around.

In conclusion, you must believe in your power to win. If you do that, you’ll not only be able to survive a crisis, but to prevail stronger and wiser than ever. That’s what hormesis is all about—making adversity work for you rather than against you. Once you see crisis as a challenge, you cannot lose. The only way to lose is by giving up on the chance to win.
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Discussion

Facts, Fallacies, and Ideas That No One Dares to Discuss



The Biological Conflict between You and Society

There exists a biological conflict between you and the society around you, which contradicts everything you were told about prosperity and progress. This conflict is not about money, property, or social status; it’s about your core existence. Let me explain: in nature, each individual member of a species lives in conflict with its own population. The more the population grows, the less each member is expected to live. Which makes you wonder, what is the case with humans? Let’s take a look at the facts.

At first glance, humans seem to be an exception to this rule. Many people who live today in highly populated areas seem to have a successful and normal life. That’s perhaps due to the advent of technologies that gave us a better chance to live successfully in crowded environments. But then again, what exactly does the term success mean? Think about it. One can be considered a major financial success, for instance, and yet be selected by nature for sickness and death. Tragically, almost every day we hear about cases where successful people suddenly die, and there is nothing unusual about it. Sudden death is considered normal these days.

Again, we need to understand the difference between what we call normal and what this term means in nature. In general, people choose to overlook these differences, as they’d rather not wrestle with concepts that require major thinking and life changes. This is why they would probably deny the possibility of a conflict between themselves and society, even if they knew about it.

But this conflict does exist. All throughout history, as human societies got overpopulated, they were likely to be hit by epidemics of infectious diseases and bloody wars—and just to set the record straight, more people have been killed by diseases than wars. The spread of viruses and bacteria in overly populated societies was a major killing factor, but nowadays there is another one, perhaps the deadliest of all: prosperity.

The idea that prosperity kills more people than viruses and bacteria is hard to accept. You will not learn about it in political science or economics classes. It negates the premise of social ideals and threatens the foundation of human civilizations, yet it is indisputably real. In times of prosperity, with plenty of resources, species’ populations grow and flourish until reaching a point where the expansion itself comes at the expense of their members’ life span. This holds true for all kinds of organisms, from bacteria to humans.

Research data from experimental studies reveals that when they have access to plenty of food, populations of organisms such as yeast, worms, and mice multiply aggressively, while the average life expectancy of each of these organisms dramatically decreases. Evidently, nature trades off the longevity of the organism for the overgrowth of the population.

Now think what this means to you. The idea that you and your fellow humans are destined to sacrifice longevity for social prosperity might seem absurd and confusing, especially since you were trained to believe that prosperity is a desirable goal that benefits everyone, with no strings attached. All that is only one side of the story. The other side perhaps is hard to absorb.

In Times of Life-Threatening Conditions, as Death Rates Increase, Nature Compensates the Survivors with Extended Life Span

A great example of this is Norwegian society during World War II. As the Norwegian people were struggling with food scarcity and the hardships of war, and the overall number of casualties increased, mortality from heart attacks dropped by over 50 percent. According to the Norwegian University of Science and Technology, the dramatic improvement in people’s health had to do with nutritional scarcity and physical stress that the population had to endure during those hard times.

What this lesson from history tells us is that hormesis improves health just when life is hard to endure, and that’s when natural selection enforces itself most. Yes, we need to be aware of this. Natural selection has a profound effect on our species’ health and fitness, whether we admit it or not, and the thought of it raises questions that may seem politically incorrect. For instance: is it possible that being exposed to hundreds of years of extreme hardship made generations of enslaved black people more physically evolved than the whites who enslaved them? Can hunger and hardship improve the gene pool of one group of people over another? Could this also apply to other persecuted peoples, such as the Jews, Armenians, and Roma? And what about frugal societies who were living hard off the land for centuries, such as Native Americans, Okinawans, Tibetans, Mongolians, and Bedouins? Were they more biologically evolved than modernized societies like ours today? The answer is in the evolutionary process.

It Takes Several Generations for a Species to Adapt and Improve or Regress and Degrade

Species can only improve as long as they are challenged, and if they aren’t, they will likely lose all their gains. No matter how successful a society is, once unchallenged, it will render itself inferior by nature. These are hard facts of reality. It is difficult to live with such concepts when everything around seems so comfortably normal. Particularly hard to absorb is the idea that during times of prosperity, while we enjoy eating more and multiplying more, each of us may end up living less. Hence, the paradoxical reality of prosperity and plenty.

Escape the Destiny of Plenty

This brings us back to the code of stress and its quintessential protocol. A protocol that combines nutritional and physical stress will deplete your energy and wake up genes that set you up for longevity; this is how the signal of scarcity induces its impact. And while people around you are prone to get heavier as they get older, you’re programmed to end up leaner and biologically younger. But all these benefits will be utterly negated if you choose to cheat once in a while, like most people do. Every time you do that, your body gets the wrong message. Remember, when it comes to natural selection, you don’t have that leverage.

Junk Food in Disguise and the Age Factor

Food is an “essential killer,” both nourishing and deadly, and it serves as a carrier of two commodities: nutrients and energy. It is the balance between nutrients and energy that determines the character of a food. While high-nutrient foods are essential, high-energy foods are potentially detrimental. Harsh as it may seem, this holds truth for all kinds of food in all categories, health and sports nutrition included. But that’s not all; there is one more variable: age.

Vulnerability to foods increases with age, and food intake must be adjusted accordingly. The main issue is with growth, meaning dietary items that promote enlargement of cells and tissues, including those that store fat. As time goes by you must be careful with growth-promoting foods. Many if not most of today’s food products are made with insulin-spiking substances that are inherently growth-promoting, notable among them sugar and refined starch or a combination of sugar, starch, and fat. Consequently, we are now the heaviest society in human history. Our bodies haven’t evolved for such food, yet the vast majority of our population seems not to care about that.

Perhaps you too cannot fully sense how dangerous some of our casual food products are. The list goes from familiar junk items such as candies, chocolates, and ice cream to less junky items such as cereals, chips, and popcorn, and ends up in so-called healthy items such as granola, diet snacks, nutrition bars, and protein shakes. It is the last group you should be concerned with most.

Junk Food in Disguise

You can find many of these in the health aisles at your local supermarket. Why are these items more dangerous than regular junk food? Because their labels mislead you to believe that they’re healthy and therefore OK for large consumption. Junk food under disguise is a multibillion-dollar business. It’s an industry that manufactures fancy health products with virtually the same cheap ingredients as those in junk items to create maximum profit for minimum costs.

Note, however, that this enterprise could not have existed without the people who buy those products. The consumer is part of the problem. Those who purchase junk food in disguise want to believe in their choices and often develop obsessive dependency on specific items, trusting that those are necessary to keep them healthy and fit. Yet junk-in-disguise items are literally useless. These products serve nothing but false needs created by the very people who manufacture them. Deceit of such magnitude is a calculated process that takes place in three stages. First, the industry creates false needs; then it pushes products that accommodate those needs; and finally the consumer, who gets hooked on those needs, purchases these products. It’s time to put the record straight.

False Needs and Unneeded Products

Let’s start with the need for fast results. Fact 1: There is no need for rushing any biological process faster than nature intended, including muscle gain and weight loss. Fact 2: Crash diets and weight-loss pills present a serious health risk, particularly to people with medical conditions and the elderly. Fact 3: Manufacturers of sport nutrition and diet products continue to fool the consumer with “guaranteed fast results” regardless to the consequences.

Check, for instance, the industry’s weight-loss motto. While science indicates that weight loss can only take place under conditions of energy deficit, which requires hard dieting along with exercise and time, the weight loss industry offers shortcuts with multiple “fat-busting” products including diet pills and appetite suppressors, all of which are purchased by the desperate consumer, who is ready to overlook the side effects involved. This manipulation is orchestrated by companies that are fully aware of the consequences.

The obsession with getting lean can end in total self-destruction. Many dieters, desperate to burn extra calories to lose weight, keep pushing their system until it literally crashes. On top of that, they tend to substitute real food with processed powders and chemical supplements, which, aside from causing toxicity, leave them nutritionally deficient and mentally oppressed. Millions of women and men around the world are now dependent on routines that put them under chronic stress and the risk of related damage.

When it comes to weight loss, don’t try to compensate for bad eating habits with excessive exercise and diet pills; that stuff never works. Sooner or later you’ll end up paying the consequences: gaining more weight than you initially lost. When considering products that promise fast muscle gain, remember growth-promoting products are like human fertilizers, making you grow more and live less. As a general rule, the older you get, the more frugal you need to be with your diet and lifestyle. The one thing you can’t afford later in life is making the same mistakes you’ve made early in life.

Are You Running Yourself to Death?

Millions of people around the world run long distance; some to burn calories and others to stay fit, yet both groups seem to overlook the risk involved. Those who depend on the “run to burn” routine often end up with side effects associated with suppressed immune defenses and diminished capacity to resist stress. They are not the only ones who suffer the consequences of such a routine; so do competitive runners. In fact, according to a recent review, competitive long-distance runners that are generally considered super-fit die at the same rates as sedentary people.1

This means that some of the fittest people among us end up dying at the same rate as the unfittest. How is it possible? The answer is again in the code of stress. Endurance athletes tend to cross the hormetic threshold of their applied stress. Engagements in extreme endurance events such as marathons, triathlons, cross-country skiing, and long distance cycling have been shown to increase the risk of cardiovascular damage and overall mortality. It has been reported that the magnitude of cardiovascular damage is associated with the duration and intensity of the aerobic drill, possibly due to the cumulative impact of mechanical stress on the heart. Remember: beyond a certain level, every stressor turns harmful. Endurance athletes that cross that threshold erode the longevity benefits that would have otherwise been conferred by the shorter training.

Hormesis is indeed a tricky phenomenon. You can either benefit from stress or end up damaged. Remember that to be hormetic, stress must be intermittent and cannot be chronic (Stress Principle 6). Once prolonged beyond a certain threshold of tolerance, all types of training increase the risk of damage by chronic stress. Which makes you wonder about the viability of endurance conditioning approaches that aim at pushing athletes to their limits. What is the point of having training programs that produce super-athletes if they end up damaging their cardiovascular systems and shortening their lives?

This question is not just theoretical.

The Inverse Relationship between Extreme Aerobics and Longevity

Based on one report, the risk of atrial fibrillation is higher in athletes than in the general population.2 A large Swedish study found a higher incidence of atrial fibrillation in participants completing cross-country ski races and in those with faster finishing times. The relationship between physical activity and cardiovascular health seems to be U-shaped, with optimal amounts of exercise decreasing health risk versus excessive volumes of exercise increasing that risk.3 Apparently, those who hit paces faster than eight-minute miles for more than 2.5 hours per week, which is about the level of a competitive runner, are destined to lower their life expectancy to the level of sedentary people.

Does it mean that intense competitive endurance sports make people prone to live less? Not necessarily. Moderate volumes of intense aerobic training and sprint intervals, for instance, have been shown to benefit cardiovascular health. Smart running routines can help improve insulin sensitivity and lower overall mortality. To be beneficial, all types of training must comply with the code of stress.

At the end of the day, it’s about creating hormesis and avoiding chronic stress. Runners should allow themselves sufficient time to recuperate between running sessions. They must give their bodies the chance to adapt and improve in accordance with the distance and duration of their drill. Properly designed intermittent bouts of endurance drills along with a viable diet regimen can help improve biological fitness and lower the risk of mortality rather than the other way around.

Is Age-Related Death Preventable?

Apparently all current theories of aging are based on the disposable soma theory, which sees age-related death as inevitable. Soma (the body) is destined to be disposed by either a passive process such as insufficient repair, or by an active process such as stroke or malignancy. The overall consensus is that degradation of the body must happen, and so must age-related death. This is how aging and death are commonly seen, and it makes sense when you think about it the conventional way. Yet, there is another way of looking at aging and death that is radically different from conventional thinking.

The Hormetic Concept of Aging and Death

The hormetic concept of aging and death is based on the argument that although death is inevitable, age-related death is not, and thus we don’t have to die from age-related causes. Scholars who believe in this concept insist that conventional theories of aging have a serious flaw in the way they conceptualize survival.

Conventional theories presume that organisms operate like machines, and similar to machines, they depend on fuel resources for survival—the more the better. And accordingly, fewer resources are associated with a lower chance of survivability. Reality, however, proves otherwise. In biological systems, fewer resources (such as with lower calorie intake) are associated with better survivability and vice versa: excess resources (such as with excessive calorie intake) are associated with lowered survivability and a shortened life span. Clearly, organisms do not operate like machines.

All living things are programmed to improve when challenged by conditions of low fuel availability; this is a rule of nature, and it proves all conventional theories wrong. But here is the irony: being flawed, conventional theories of aging encourage consumption of dietary fuel, often to an excess that causes acceleration of aging and death, and paradoxically proves those flawed theories right. Which makes you wonder whether our concepts of life determine how we age and die.

Now imagine what this means. If you believe that it’s OK to be “normal” and age like everyone else, you’ll end up living, aging, and dying like everyone else. If, however, you live by the concept that death by aging is preventable, nature may let you live long enough to die like young people do, from a non-age-related cause, sparing you from age-related diseases and death. All you need to do is give it a chance. It is the denial of aging that will set you up for longer life, and the courage to be different will let you have that privilege.

You can see where this is going. It’s about the freedom to choose and control your destiny rather than succumb to a destiny that was chosen for you by others.

Food Combinations: Right versus Wrong

It is now known that conventional concepts of human nutrition have been failing to sustain human health and grant longevity. Old concepts are becoming obsolete. The terms good and bad must be reevaluated, and there is only one criteria upon which such evaluation can be done—survival. It is survival that determines the difference between right and wrong and defines everything that we do, use, or consume, which obviously applies to our food.

Right food improves resistance to stress and survival, and wrong food does the opposite; the same holds truth for food combinations. It is that simple. The three main factors that determine how food affects resistance to stress and survival are its impact on insulin, the ratio of nutrients to energy, and how it is processed. Other important factors include the content of SAF nutrients vs. the presence of adverse ingredients such as synthetic nutrients, artificial additives, pesticides, and GMOs. The right food category contains items that comply with the following qualities:


	insulin supportive

	low glycemic

	minimally processed

	contains SAF nutrients

	non-GMO

	free of synthetic nutrients, artificial additives, and pesticides



The wrong food category, on the other hand, includes items with the following features:


	insulin disrupting

	high glycemic

	processed and refined

	low in (or void of) SAF nutrients

	GMO

	containing synthetic nutrients, artificial additives, and pesticides



Right Food Combinations

The right food combinations support insulin and resistance to stress. Note that protein and vegetables are the “ultimate combiners” that mix with every food group. Right food combinations include:


	protein and sugar

	protein and starch

	protein and fat

	protein and alcohol

	vegetables and sugar

	vegetables and starch

	vegetables and fat

	vegetables and alcohol



Wrong Food Combinations

Wrong food combinations impair insulin and inhibit resistance to stress. Such combinations include:


	fat and sugar

	fat and starch

	starch and sugar

	alcohol and sugar

	alcohol and starch



Vegetables include all leafy greens, tomatoes, carrots, celery, onion, garlic, crucifers, sprouts, beets, cucumbers, pumpkin, and squash. Proteins include protein-rich foods such as eggs, dairy, marine foods, and legumes. Fats and fat fuel foods include nuts, seeds, avocados, peanuts, cocoa, whole dairy, and related butters and oils. Sugars include fruits, honey, molasses, maple syrup, and rice syrup. Starches include whole grains, potatoes, yams, and related flours. Alcohol refers to distilled liquor, beer, wine, and alcoholic ciders.

Some foods, such as whole dairy and peanuts, for instance, can be treated as protein and fat. Beans and lentils, on the other hand, can be treated as proteins and vegetables, however due to their high fiber content, their consumption should be limited to a tolerable amount per meal, which varies among individuals. Also note that sugar consumption should be minimized even if properly combined with vegetables or protein.

Remember: proper food combination allows you to eat to your heart’s content, whereas wrong food combinations (and added sugar) force you to restrict your calories or face the consequences. Satiety is another important factor. Fat fuel foods such as nuts and seeds promote longer-lasting satiety than carb fuel foods such as grains and potatoes. Rotating between days of carb fuel and days of fat fuel can help increase metabolic adaptation to both, while granting access to a larger variety of vital nutrients from fat- and water-soluble sources.

Do CR Mimetics Suppress Libido?

There has been some concern about the suppressing effect of mTOR inhibitors such as berberine on libido. Do nutrients that mimic calorie restriction lower sex drive? The answer is not simple, as nature often attenuates a function only to boost it later on, and such is the case with CR mimetics. Like calorie restriction and exercise, CR mimetics are energy depleting factors that attenuate libido initially but boost it later on. Note that this peculiar process yields a clear evolutionary advantage.

Think about calorie restriction as famine, which is the worst time for reproduction and raising offspring. Thus while nature delays reproduction during famine, it compensates those who manage to resist starvation with increased resiliency to disease and aging. During famine, when starvation becomes a major life threat, energy resources are shifted away from reproduction toward survival, where the additional bonus comes in the form of an activated mechanism that delays aging.

This is what happens in your body under the influence of nutrients that mimic calorie restriction. Once your body gets the signal of energy deficit from calorie restriction-mimicking nutrients, it acts to compensate through activation of pathways that increase survivability. Again, it all starts with initial inhibition of reproduction but ends up with activation of mechanisms that boost sex drive and delay aging. The signal of scarcity affects sexual potency the opposite way than commonly thought.

This process has its own dynamics. Under conditions of food restriction, nature attenuates libido to only boost it later on when food is available. This is how species evolved to reproduce and multiply across cycles of famine and feast: while famine induces a temporary inhibition of sex drive, conditions of plenty cancel that inhibition and restore potency with a vengeance. Humans evolved to thrive under famine-feast cycles and thus are programmed to benefit from protocols that mimic those cycles. Intermittent fasting and CR mimetics put your body under mini famine-feast cycles on a daily basis.

Do Infant Formulas Cause Susceptibility to Obesity and Diabetes Late in Life?

Breast milk is nature’s quintessential hormetic food. Designed for resiliency and survival, this dynamic multifunctional fluid contains nutrients and bioactive factors such as immune components and hormone-like compounds that are needed for the sustainability and development of mammalian offspring, including human babies.

In the past decades there has been a growing scientific interest in the composition of human milk. The data on human milk is important not only for the understanding of its roles in the health of the infant, but also for the design of formulas that can substitute breast milk in cases where the mother’s own milk is not available.

The Need for Formulas That Can Mimic Healthy Human Milk

These days there are many cases where babies cannot be fed by their own mother’s milk. The reason for that has to do with many factors, including the maternal diet, medical conditions, and intake of drugs or alcohol. Most problematic is the milk of diabetic mothers with elevated levels of glucose and insulin (known as diabetic milk) and milk high in inflammatory hormones due to maternal smoking or substance abuse. Both types of milk have been associated with increased risk of obesity and glucose intolerance in breast-fed offspring.4

The period of breast-feeding is another factor. It has been argued that the benefits of breast-feeding may be negated if it continues beyond a period of one year. The American Academy of Pediatrics recommends exclusive breast-feeding from six months to one year to maintain the “full benefits of breast-feeding.” Given the issues and limitations involved, there is an obvious need for formulas that can serve as healthy alternatives to human milk, but here is the problem.

Current Infant Formulas Fail to Mimic the Composition of Human Milk

Virtually all of them are void of the very nutrients and properties that make breast milk essential for infants. Apparently the industry has been taking advantage of general ignorance of the science behind infant nutrition, and no one seems to care. This might seem crazy, but today’s infant formulas are less suited to nourish infants than the typical kitten formulas displayed in pet stores. Yes, indeed, this is the reality behind today’s infant formulas. While the main problem is in the choice of ingredients, the worst part of it is the addition of sugar.

The fact that the glucose content in current infant formulas is as high as that of diabetic milk means that today’s infant formulas may program infants for metabolic syndrome-related disorders later in life.5 The only ingredient in the formulas that does make sense is lactose, but even this ingredient is overwhelmed by the presence of added sugar.

So here it is, a product that should have possessed the hormetic properties of healthy human milk, now reduced to a random collection of ingredients and additives drenched with sugar. Is this even legal? Unfortunately yes, all these formulas are legit. The FDA allows added sugar and enforces the addition of synthetic nutrients. Chemical nutrients are, in fact, mandatory. To have a better understanding of how far these formulas are from having the qualities needed for infant nourishment, we need to take a deeper look at the inherent qualities of human milk.

The Qualities of Human Milk

It is now known that human milk is not “merely nutritious” but rather medicinal. Human milk contains exclusive components with healing properties that play a critical role in infant health. Thus to be viable, a formula that substitutes for human milk must include similar components and respective qualities. Let’s take a look at those.

Bioactive components in human milk include growth factors, immune fractions, friendly bacteria, and prebiotic oligosaccharides, all of which play central roles in the survival and development of the infant. Growth factors, for instance, are responsible for the integrity and healing of the intestinal mucosa as well as the development of the brain and prevention of neuronal damage. Other key players are immune-supportive glycoproteins (such as lactoferrin and immunoglobulins) that grant protection against pathogens and proper development of the immune system.

Then there are human milk oligosaccharides (HMOs) that constitute a remarkable volume, similar to that of the protein content. HMOs modulate the composition of the milk’s bacteria and intestinal flora, while acting as decoy receptors that block the attachment of pathogens; yet interestingly, they do not seem to cause incompatibility with other species’ milk. Here is the interesting part.

Virtually All the Key Components of Human Milk Occur in Other Species’ Milk

Some of these components have been proposed as novel medicinal agents for prevention or treatment of disease. These include lactoferrin, immunoglobulins, serum albumin, lactokins, and HMOs. In fact, bovine lactoferrin and serum albumin have been shown to reduce the risk of infection in humans, and bovine lactokins have been attributed antihypertensive properties. What this tells us is that other species’ milk can serve as a functional carrier of the same vital components as those found in human milk.

Yet we still need to learn more about the macronutrients in human milk. If human milk was hypothetically available as a commercial product in the baby food aisle, how exactly would it be labeled?

The Macronutrient Composition of Human Milk

The average composition of mature milk is estimated, per deciliter, as approximately 1 gram protein, 3.5 grams fat, and 7.5 grams lactose. Energy estimates per deciliter range from 65 to 70 kilocalories and are generally correlated with the fat content. Preterm milk and colostrum tend to be higher in protein and fat, whereas milk from mothers who produce higher quantities than normal tends to be lower in protein and fat but higher in lactose.6 This seems to be the case with other species as well. Nutritionally restricted grass-fed cows, for instance, yield less milk than grain-fed cows, but with notably higher levels of immune proteins and beneficial lipids.

Let’s take a deeper look at the makeup of each macronutrient group. The proteins of human milk are divided into whey and casein, where the whey is the primary carrier of the immune fractions. Lactoferrin, immunoglobulins, serum albumin, and glutathione precursors are all products of whey.

The fat content in human milk consists of saturated and unsaturated fatty acids, yet its profile of essential fatty acids depends on the maternal diet. The Western world’s diet, for instance, is high in omega-6 fatty acids and low in omega-3 DHA (docosahexaenoic acid), and thus causes omega-3 deficiency in the milk. Another important lipid in human milk is conjugated linoleic acid (CLA), which is also found in the milk of grass-fed animals and has been attributed cardiovascular-protective and antiobesity properties.7

As for the carbohydrate content, the principle sugar in human milk is lactose, a low-glycemic disaccharide with minimal impact on insulin; and while glucose levels are negligible, the only other significant carbohydrates in the milk are HMOs, which aren’t utilized for energy but play a vital role in granting a healthy population of milk’s bacteria.

Therefore, to effectively mimic human milk, a formula must have the right ingredients in the right balance. Given that the milk ingredient is the core component in the formula, and to grant the best hormetic qualities, it should come from the right source—one that can possibly mimic healthy human milk.

Grass-Fed Milk

Accumulating evidence indicates that animals grazing on grass are healthier than animals in feedlots; and the same holds truth for the milk of these animals. Grass-fed milk has substantially higher levels of immune-supportive proteins along with greater concentrations of omega-3 fatty acids and CLA. It is also free of the antibiotic drugs and hormones that occur in the milk of grain-fed animals. Then there is the fat composition in grass-fed milk, which is apparently superior to that of conventional milk, having a better balance of fatty acids in favor of beneficial fats such as medium-chain and short-chain fatty acids (similar to those found in coconut oil), monounsaturated fat (the same as in olive oil) and essential omega-3 fatty acids, which are virtually nonexistent in conventional milk.8

You can see why grass-fed milk is the best option. Being a product of animals that are naturally resilient to nutritional scarcity, grass-fed milk is inherently hormetic and better equipped to mimic the composition of healthy human milk, compared to the milk of grain-fed animals. Furthermore, grass-fed milk is by far a better biological fit than soy—a common ingredient in infant formulas that has been associated with hormonal disruptions and metabolic disorders in infants and adults.9

That said, the properties of grass-fed milk can be utterly negated by the presence of sugar. Once mixed with added sugar, grass-fed milk loses its value. Note again that human milk contains no glucose, fructose, maltose, or dextrose; it is virtually void of sugar except for lactose. Only lactose, which is biologically essential for infant growth and brain development, can be added as a functional ingredient. By now we can draw a few conclusions:


	Infant formulas should be made with grass-fed milk and whey.

	Infant formulas should not include added sugar and soy.

	Infant formulas should include lactose.



Formulas That Mimic Human Milk

The good news is that all this can be achieved today. We don’t need to wait for future technologies to yield viable results. Grass-fed milk and whey are now available in nondenatured quality via low-heat processing and flash pasteurization methods, which have been shown to eliminate pathogens while preserving the fragile immune components and nutrients that are generally destroyed in conventional milk.10 A growing number of small family farms in the United States are dedicated to producing 100 percent grass-fed milk from cows that are fed only grass, hay, and plant silage all year round.

The existing literature indeed supports the idea that immune compounds, lipids, and oligosaccharides of other species’ milk can be utilized as biofunctional components in infant formulas, and perhaps the levels of such components in future generations of infant formulas will represent a new criteria for evaluating quality. Yet two major concerns that we still need to address are milk allergies and digestibility. It’s time to put the record straight on that as well.

The Reality behind Milk Allergy and Digestibility

It is now known that the prevalence of misdiagnosed milk allergies is ten times higher than the clinically proven incidences. This means that a large part of our population today is wrongly diagnosed for milk allergy and thus unnecessarily avoid dairy products, only to face respective nutritional consequences such as calcium deficiency for instance. But how should people prevent or treat milk allergies if they do occur?

One important observation is that breast-feeding during the first few months of life is the best preventative strategy against allergies, with the use of special formulas for babies who cannot be breast-fed. The use of immunomodulatory compounds that naturally occur in bovine milk along with probiotics (Bifidobacterium and Lactobacillus acidophilus) is now emerging as a viable approach with considerable promise for primary prevention of allergies and lactose intolerance. As for curing milk allergies, here again we need to resort to the code of stress.

Growing evidence indicates that controlled exposure to an allergen, such as milk protein, for instance, is effective in inducing tolerance in animal models (Stress Principle 3). A recent report showed that gradually increasing the daily oral dose of milk protein over a period of months, improved tolerance to cow’s milk in growing children.11

Yet for a variety of reasons that have nothing to do with biology, it has been largely believed that the substitution of milk protein with soy or hydrolyzed proteins provides protection against milk allergy, especially for at-risk infants. Here are the facts.

Soy and Hydrolyzed Proteins May Cause More Harm than Benefits

An analysis of studies comparing soy to cow’s milk-based formula found a significant increase in childhood allergies with cumulative incidence of eczema in infants fed on soy formula.12 Note that the use of hydrolyzed proteins is also problematic. According to one study, no difference was found in the incidence of infant milk allergies between hydrolyzed formula and cow’s milk formulas.13

And there is more: apparently there is also the risk of MSG. Monosodium glutamate (MSG), also known for its neurotoxic and obesogenic effect, is a byproduct of protein hydrolyzation, and there isn’t a sufficient record yet on the long-term impact of MSG in hydrolyzed proteins on human health. This raises a serious concern: how big is the risk involved? We don’t know yet, but until then, it makes sense to restrict the use of hydrolyzed proteins to special cases only. Perhaps these proteins should be treated like antibiotics. Both serve a medical purpose, and both should be applied as such—carefully given only when necessary to those in need but never to healthy individuals. Hydrolyzed proteins should not be added to generic formulas. Healthy infants should not be fed with anything that is overly processed or associated with adverse side-effects.

There is one more issue: digestibility. It has been argued that cow’s milk contains too much protein and minerals, which may put a strain on the infant’s immature system, and even more so due to the fact that those are more difficult to absorb than the equivalent nutrients in human milk. And since we now know that hydrolyzed proteins and soy are not viable substitutes for cow’s milk protein, the solution might be in another component: grass-fed whey.

Grass-fed whey has exclusive properties that can greatly improve infant formulas. A proper combination of whey and milk can yield a superior end product with better composition and faster digestibility than milk alone. Whey protein is one of the fastest proteins to digest in nature, with a superior absorption rate compared to that of soy protein. Also note that grass-fed whey is available in low-mineral versions that are highly compatible with human breast milk; and remember that whey is the primary carrier of immune components that are needed for the protection of newborns, whose immune systems are yet underdeveloped. Overall, a smart combination of grass-fed milk and whey can yield a functional formula with digestive qualities that are as close as possible to those of human milk.

In Summary

To mimic the qualities and functions of healthy human milk, infant formulas should be made primarily from grass-fed milk and whey fortified with lactose and no added sugar. Other possible ingredients are CLA, medium-chain fatty acids, and medium-chain triglycerides (MCT), each of which may add specific qualities to the product.

Final Note

A direct correlation exists between infant nutrition and adult health. Growing evidence indicates that the first six months of life are the most critical period in infant development, and the way infants are nourished during that time can affect how they evolve physically and mentally later in life. We can no longer overlook the importance of infant nutrition—that’s where life starts, and that’s where it can literally end. Wrong infant nutrition increases susceptibility to metabolic syndrome disorders and related diseases, and has been associated with increased prevalence of behavior disorders and mental dysfunctions.

The failure to provide proper nutrition early in life is cruel not only to offspring but also to the whole population and the entire species. Nature gave this right to every newborn for a reason, and we need to protect that right if we wish to foster future generations of healthy humans on this planet.






Recommended Dos and Don’ts


	Keep a frugal diet rich in hormetic eliciting nutrients.

	Avoid products made with added sugar, refined starch, artificial sweeteners, chemical additives, synthetic nutrients, sugar alcohol, and GMOs.

	Do not eat meat and milk from factory-farmed livestock.

	Keep a daily protocol of intermittent fasting and exercise.

	Optimize the duration of your fasting and exercise to avoid chronic stress.

	Adopt an animal and plant a tree.
Fight for human rights along with animal rights.

	Support family farms that dare to raise free-range animals with a no-kill policy.
Support the preservation of heirloom seeds and wildlife.

	Encourage others to follow the code of stress.











Notes

4. The Energy Trigger



	1	C. W. Cheng, G. B. Adams, L. Perin, M. Wei, X. Zhou, B. S. Lam, S. Da Sacco, M. Mirisola, D. I. Quinn, T. B. Dorff, et al., “Prolonged Fasting Reduces IGF-1/PKA to Promote Hematopoietic-Stem-Cell-Based Regeneration and Reverse Immunosuppression,” Cell Stem Cell 14 (2014), 810–23.



7. Stress and Reward



	1	W. J. Giardino and L. de Lecea, “Hypocretin (Orexin) Neuromodulation of Stress and Reward Pathways,” Current Opinion in Neurobiology 29 (2014), 103–8.
	2	A. Labarthe, O. Fiquet, R. Hassouna, P. Zizzari, L. Lanfumey, N. Ramoz, and V. Tolle, “Ghrelin-Derived Peptides: A Link between Appetite/Reward, GH Axis, and Psychiatric Disorders?” Neurological and Psychiatric Disorders in Endocrine Diseases 71 (2015).
	3	J. Gaab, N. Rohleder, U. M. Nater, and U. Ehlert, “Psychological Determinants of the Cortisol Stress Response: The Role of Anticipatory Cognitive Appraisal.” Psychoneuroendocrinology 30:6 (2005), 599–610.


15. Antihormetic Food Ingredients



	1	James S. Ruff, Amanda K. Suchy, Sara A. Hugentobler, Mirtha M. Sosa, Bradley L. Schwartz, Linda C. Morrison, Sin H. Gieng, Mark K. Shigenaga, and Wayne K. Potts, “Human-relevant Levels of Added Sugar Consumption Increase Female Mortality and Lower Male Fitness in Mice,” Nature Communications 4 (2013), 2245, doi:10.1038/ncomms3245.
	2	Jotham Suez, Tal Korem, David Zeevi, Gili Zilberman-Schapira, Christoph A. Thaiss, Ori Maza, David Israeli, Niv Zmora, Shlomit Gilad, Adina Weinberger, et al., “Artificial Sweeteners Induce Glucose Intolerance by Altering the Gut Microbiota,” Nature 514:7521 (2014), 181–86, doi:10.1038/nature13793.
	3	R. Mathur, M. Amichai, K. S. Chua, J. Mirocha, G. M. Barlow, and M. Pimentel, “Methane and Hydrogen Positivity on Breath Test Is Associated with Greater Body Mass Index and Body Fat,” Journal of Clinical Endocrinology & Metabolism 98:4 (2013), E698–E702. doi:10.1210/jc.2012-3144.
	4	Didier Raoult, “Probiotics and Obesity: A Link?” Nature Reviews Microbiology 7 (September 2009), 616, doi:10.1038/nrmicro2209.
	5	R. V. Bubnov, M. Y. Spivak, L. M. Lazarenko, A. Bomba, and N. V. Boyko, “Probiotics and Immunity: Provisional Role for Personalized Diets and Disease Prevention,” EPMA Journal 6:1 (July 14, 2015), 14, doi:10.1186/s13167-015-0036-0.


16. Antihormetic Chemicals



	1	M. Wojcik, I. Burzynska-Pedziwiatr, and L. A. Wozniak, “A Review of Natural and Synthetic Antioxidants Important for Health and Longevity,” Current Medicinal Chemistry 17:28 (2010), 3262–88.
	2	M. P. Mattson, “Gene-Diet Interactions in Brain Aging and Neurodegenerative Disorders,” Annals of Internal Medicine 139:5, Part 2 (September 2, 2003), 441–44.


17. Hormesis in Practice



	1	I. Neta-Sharir, T. Isaacson, S. Lurie, and D. Weiss, “Dual Role for Tomato Heat-Shock Protein 21: Protecting Photosystem II from Oxidative Stress and Promoting Color Changes during Fruit Maturation,” The Plant Cell 17:6 (2005), 1829–38, doi:10.1105/tpc.105.031914.



18. Discussion



	1	Thijs M. H. Eijsvogels, Silvana Molossi, Duck-chul Lee, Michael S. Emery, and Paul D. Thompson, “Exercise at the Extremes,” Journal of the American College of Cardiology 67:3 (2016).
	2	Jawdat Abdulla and Jens Rokkedal Nielsen, “Is The Risk of Atrial Fibrillation Higher in Athletes than in the General Population? A Systematic Review and Meta-Analysis,” Europace 11:9 (2009), 1156–59, doi:10.1093/europace/eup197.
	3	P. D. Thompson, “Physical Fitness, Physical Activity, Exercise Training And Atrial Fibrillation: First The Good News, Then The Bad,” Journal of the American College of Cardiology 66:9 (September 1, 2015), 997–99, doi:10.1016/j.jacc.2015.07.003.
	4	E. Coken and M. W. Gillman, “Fetal Origins of Obesity,” Obesity Research 11:4 (April 2003), 496–506; E. Somm, M. Schwitzgebel, and D. Vauthay, “Prenatal Nicotine Exposure Alters Early Pancreatic Islets and Adipose Tissues Development with Consequences on the Control of Body Weight and Glucose Metabolism Later in Life,” Endocrinology 149:12 (2008), 6289–99.
	5	Ibid.
	6	Olivia Ballard and Ardythe L. Morrow, “Human Milk Composition, Nutrients, and Bioactive Factors,” Pediatric Clinics of North America 60:1 (February 2013), 49–74.
	7	T. C. Jenkins and M. A. McGuire, “Major Advances in Nutrition: Impact on Milk Composition,” Journal of Dairy Science 89 (2006), 1302–10.
	8	S. Couvreur, C. Hurtaud, C. Lopez, L. Delaby, and J. L. Peyraud, “The Linear Relationship between the Proportion of Fresh Grass in the Cow Diet, Milk Fatty Acid Composition, and Butter Properties,” Journal of Dairy Science 89:6 (June 2006),1956–69.
	9	J. D. Hydovitz, “Occurrence of Goiter in an Infant on Soy Diet,” New England Journal of Medicine 262 (1960), 351–53; G. Petrovitch, W. Ross, and K. Masaki, “Association of Midlife Consumption of Tofu with Late-Life Cognitive Impairment and Dementia: The Honolulu-Asia Aging Study,” Neurobiology of Aging 17:suppl. 4 (1996), S121.
	10	C. Baro, M. Giribaldi, S. Arslanoglu, M. G. Giuffrida, G. Dellavalle, A. Conti, P. Tonetto, A. Biasini, A. Coscia, C. Fabris, et al., “Effect of Two Pasteurization Methods on the Protein Content of Human Milk,” Frontiers in Bioscience (Elite Edition) 3 (2011), 818–29; C. J. Chantry, J. Wiedeman, G. Buehring, J. M. Peerson, K. Hayfron, O. K’Aluoch, B. Lonnerdal, K. Israel-Ballard, A. Coutsoudis, and B. Abrams, “Effect of Flash-Heat Treatment on Antimicrobial Activity of Breastmilk,” Breastfeeding Medicine 6:3 (2011), 111–16.
	11	P. Meglio, E. Bartone, M. Plantamura, E. Arabito, and P. G. Giampietro, “A Protocol for Oral Desensitization in Children with IgE-Mediated Cow’s Milk Allergy,” Allergy 59:9 (September 2004), 980–87.
	12	D. A. Osborn and J. Sinn, “Soy Formula for Prevention of Allergy and Food Intolerance in Infants,” Cochrane Database Systemic Review 3 (2004), CD003741.
	13	D. A. Osborn and J. Sinn, “Formulas Containing Hydrolyzed Protein for Prevention of Allergies and Food Intolerance in Infants,” Cochrane Database Systemic Review 4 (2003), CD0003644.





Bibliography

Abbas, S., and M. Wink. “Epigallocatechin Gallate from Green Tea (Camellia sinensis) Increases Lifespan and Stress Resistance in Caenorhabditis elegans.” Planta Medica 75 (2009), 216–21. doi:10.1055/s-0028-1088378.

Abdulla, Jawdat, and Jens Rokkedal Nielsen. “Is The Risk of Atrial Fibrillation Higher in Athletes than in the General Population? A Systematic Review and Meta-Analysis.” Europace 11:9 (2009), 1156–59, doi:10.1093/europace/eup197.

Air, E. L., M. Z. Strowski, S. C. Benoit, S. L. Conarello, G. M. Salituro, X. M. Guan, K. Liu, S. C. Woods, and B. B. Zhang. “Small Molecule Insulin Mimetics Reduce Food Intake and Body Weight and Prevent Development of Obesity.” Nature Medicine 8 (2002), 179–83.

Allard, J. S., E. Perez, S. Zou, and R. Cabo. “Dietary Activators of SIRT1.” Molecular and Cellular Endocrinology 299 (2009), 58–63. doi:10.1016/j.mce.2008.10.018.

Aller, Eric E. J. G., Itziar Abete, Arne Astrup, J. Alfredo Martinez, J. A., and Marleen A. van Baak. “Starches, Sugars and Obesity.” Nutrients 3:3 (2011), 341–69. doi:10.3390/nu3030341.

Anis, K. V., N. V. Rajeshkumar, and R. Kuttan. “Inhibition of Chemical Carcinogenesis by Berberine in Rats and Mice.” The Journal of Pharmacy and Pharmacology 53 (2001), 763–68.

Anisimov, V. N. “Biology of Aging and Cancer.” Cancer Control 14 (2007), 23–31.

Armstrong, M. E., J. Green, G. K. Reeves, V. Beral, and B. J. Cairns, for the Million Women Study Collaborators. “Frequent Physical Activity May Not Reduce Vascular Disease Risk as Much as Moderate Activity: Large Prospective Study of Women in the United Kingdom.” Circulation 131 (2015), 721–29.

Baatar, D., K. Patel, and D. D. Taub. “The Effects of Ghrelin on Inflammation and the Immune System.” Molecular and Cellular Endocrinology 340 (2011), 44–58.

Ballard, Olivia, and Ardythe L. Morrow. “Human Milk Composition: Nutrients and Bioactive Factors.” Pediatric Clinics of North America 60:1 (February 2013), 49–74.

Balogun, E., M. Hoque, P. Gong, E. Killeen, C. J. Green, R. Foresti, J. Alam, and R. Motterlini. “Curcumin Activates the Haem Oxygenase-1 Gene via Regulation of NRF2 and the Antioxidant-Responsive Element.” The Biochemical Journal 371 (2003), 887–95.

Baro, C., M. Giribaldi, S. Arslanoglu, M. G. Giuffrida, G. Dellavalle, A. Conti, P. Tonetto, A. Biasini, A. Coscia, C. Fabris, et al. “Effect of Two Pasteurization Methods on the Protein Content of Human Milk.” Frontiers in Bioscience (Elite Edition) 3 (2011), 818–29.

Bartke, A. “Insulin and Aging.” Cell Cycle 7 (2008), 3338–43.

Bernstein, Lenny. “Recovering from High-Intensity Athletics.” Washington Post, November 9, 2010.

Berrigan, D., S. N. Perkins, D. C. Haines, and S. D. Hursting. “Adult-Onset Calorie Restriction and Fasting Delay Spontaneous Tumorigenesis in P53-Deficient Mice.” Carcinogenesis 23 (2002), 817–22.

Biourge, V., J. M. Groff, C. Fisher, D. Bee, J. G. Morris, and Q. R. Rogers. “Nitrogen Balance, Plasma Free Amino Acid Concentrations and Urinary Orotic Acid Excretion during Long-Term Fasting in Cats.” The Journal of Nutrition 124:7 (July 1994), 1094–103.

Blagosklonny, M. V. “Aging and Immortality: Quasiprogrammed Senescence and Its Pharmacologic Inhibition.” Cell Cycle 5 (2006), 2087–102.

———. “Aging: ROS or TOR.” Cell Cycle 7 (2008), 3344–54.

———. “Hypoxia, mTOR and Autophagy: Converging on Senescence or Quiescence.” Autophagy 9 (2013), 260–62.

———. “mTOR-Driven Aging: Speeding Car without Brakes.” Cell Cycle 8 (2009), 4055–59.

———. “Prevention of Cancer by Inhibiting Aging.” Cancer Biology & Therapy 7 (2008), 1520–24.

Blagosklonny, M. V., and M. N. Hall. “Growth and Aging: a Common Molecular Mechanism.” Aging (Albany, NY) 1 (2009), 357–62. doi:10.18632/aging.100040.

Blanchard, G., B. M. Paragon, F. Milliat, and C. Lutton. “Dietary L-Carnitine Supplementation in Obese Cats Alters Carnitine Metabolism and Decreases Ketosis during Fasting and Induced Hepatic Lipidosis.” The Journal of Nutrition 132:2 (February 2002), 204–10.

Bleakley, C., S. McDonough, E. Gardner, G. D. Baxter, J. T. Hopkins, and G. W. Davison. “Cold-Water Immersion (Cryotherapy) for Preventing and Treating Muscle Soreness after Exercise.” The Cochrane Database of Systematic Reviews February 15, 2012. doi:10.1002/14651858.CD008262.pub2.

Bomberg, E. M., M. K. Grace, M. M. Wirth, A. S. Levine, and P. K. Olszewski. “Central ghrelin induces feeding driven by energy needs not by reward.” Neuroreport 18 (2007), 591–95. doi:10.1097/WNR.0b013c32e080b07bb5 28.

Bostick, R. M., J. D. Potter, L. H. Kushi, T. A. Sellers, K. A. Steinmetz, et al. “Sugar, Meat, and Fat Intake, and Nondietary Risk Factors for Colon Cancer Incidence in Iowa Women (United States).” Cancer Causes Control 5 (1994), 38–52.

Bray, G. A., S. J. Nielsen, and B. M. Popkin. “Consumption of High-Fructose Corn Syrup in Beverages May Play a Role in the Epidemic of Obesity.” The American Journal of Clinical Nutrition 79 (2004), 537–43.

Bruce-Keller, A. J., G. Umberger, R. McFall, and M. P. Mattson. “Food Restriction Reduces Brain Damage and Improves Behavioral Outcome Following Excitotoxic and Metabolic Insults.” Annals of Neurology 45 (1999), 8–15.

Bubnov, R. V., M. Y. Spivak, L. M. Lazarenko, A. Bomba, and N. V. Boyko. “Probiotics and Immunity: Provisional Role for Personalized Diets and Disease Prevention.” The EPMA Journal 6:1 (2015), 14.

Burhans, W. C., and M. Weinberger. “DNA Replication Stress, Genome Instability, and Aging.” Nucleic Acids Research 33 (2007), 7545–56.

Cahill, G. F. Jr. “Fuel Metabolism in Starvation.” Annual Review of Nutrition 26 (2006), 1–22.

Cai, Y., Q. Xia, R. Luo, P. Huang, Y. Sun, Y. Shi, and W. Jiang. “Berberine Inhibits the Growth of Human Colorectal Adenocarcinoma in Vitro and in Vivo.” Journal of Natural Medicines April 21, 2013. doi:10.1007/s11418-013-0766-z.

Calderwood, S. K., A. Murshid, and T. Prince. “The Shock of Aging: Molecular Chaperones and the Heat-Shock Response in Longevity and Aging.” Gerontology 55 (2009), 550–58. doi:10.1159/000225957.

Carlson, A. J., and F. Hoelzel. “Apparent Prolongation of the Life Span of Rats by Intermittent Fasting.” The Journal of Nutrition 31 (1946), 363–75.

Caruso, C., D. Lio, L. Cavallone, and C. Franceschi. “Aging, Longevity, Inflammation and Cancer.” Annals of the New York Academy of Sciences 1028 (2004), 1–13.

Chan, A. Y., V. W. Dolinsky, C. L. Soltys, B. Viollet, S. Baksh, P. E. Light, et al. “Resveratrol Inhibits Cardiac Hypertrophy via AMP-Activated Protein Kinase and Akt.” The Journal of Biological Chemistry 283 (2008), 24194–201.

Chantry, C. J., J. Wiedeman, G. Buehring, J. M. Peerson, K. Hayfron, O. K’Aluoch, B. Lonnerdal, K. Israel-Ballard, A. Coutsoudis, and B. Abrams. “Effect of Flash-Heat Treatment on Antimicrobial Activity of Breastmilk.” Breastfeeding Medicine 6:3 (2011), 111–16.

Cheng, C. W., G. B. Adams, L. Perin, M. Wei, X. Zhou, B. S. Lam, S. Da Sacco, M. Mirisola, D. I. Quinn, T. B. Dorff, et al. “Prolonged Fasting Reduces IGF-1/PKA to Promote Hematopoietic-Stem-Cell-Based Regeneration and Reverse Immunosuppression.” Cell Stem Cell 14 (2014), 810–23.

Cicero, A. F., and E. Tartagani. “Antidiabetic Properties of Berberine: From Cellular Pharmacology to Clinical Effects.” Hospital Practice (1995) 40 (2012), 56–63.

Coken, E., and M. W. Gillman. “Fetal Origins of Obesity,” Obesity Research 11:4 (April 2003), 496–506; E. Somm, M. Schwitzgebel, and D. Vauthay, “Prenatal Nicotine Exposure Alters Early Pancreatic Islets and Adipose Tissues Development with Consequences on the Control of Body Weight and Glucose Metabolism Later in Life.” Endocrinology 149:12 (2008), 6289–99.

Cope, T. C., and M. J. Pinter. “The Size Principle: Still Working after All These Years.” News in Physiological Sciences 10 (1995), 280–86.

Couvreur, S., C. Hurtaud, C. Lopez, L. Delaby, and J. L. Peyraud. “The Linear Relationship between the Proportion of Fresh Grass in the Cow Diet, Milk Fatty Acid Composition, and Butter Properties.” Journal of Dairy Science 89:6 (June 2006),1956–69.

Curtis, R., B. J. Geesaman, and P. S. DiStefano. “Ageing and Metabolism: Drug Discovery Opportunities.” Nature Reviews: Drug Discovery 4 (2005), 569–80.

Dasgupta, B., and J. Milbrandt. “Resveratrol Stimulates AMP Kinase Activity in Neurons.” Proceedings of the National Academy of Sciences of the United States 104 (2007), 7217–22.

Deardorff, Julie. “Rules for Runners: Skip the Ice Bath.” Chicago Tribune, October 12, 2009.

Dementia Care Central. “About Dementia.” www.dementiacarecentral.com/aboutdementia/facts. Retrieved April 23, 2017.

Demidenko, Z. N., and M. V. Blagosklonny. “Growth Stimulation Leads to Cellular Senescence When the Cell Cycle Is Blocked.” Cell Cycle 7 (2008), 3355–61.

Demidenko, Z. N., L. G. Korotchkina, A. V. Gudkov, and M. V. Blagosklonny. “Paradoxical Suppression of Cellular Senescence by p53.” Proceedings of the National Academy of Sciences of the United States 107 (2010), 9660–64.

Dogan, S., A. C. Johannsen, J. P. Grande, and M. P. Cleary. “Effects of Intermittent and Chronic Calorie Restriction on Mammalian Target of Rapamycin (mTOR) and IGF-I Signaling Pathways in Mammary Fat Pad Tissues and Mammary Tumors.” Nutrition and Cancer 63:3 (April 2011), 389–401.

Eijsvogels, Silvana Molossi, Duck-chul Lee, Michael S. Emery, and Paul D. Thompson. “Exercise at the Extremes: The Amount of Exercise to Reduce Cardiovascular Events.” Journal of the American College of Cardiology 67:3 (2016), 316–29.

Estep, P. W. III, J. B. Warner, and M. L. Bulyk. “Short-Term Calorie Restriction in Male Mice Feminizes Gene Expression and Alters Key Regulators of Conserved Aging Regulatory Pathways.” PLoS One 4 (2009), 5242.

Favier, R. J., and H. E. Koubi. “Metabolic and Structural Adaptations to Exercise in Chronic Intermittent Fasted Rats.” American Journal of Physiology: Regulatory, Integrative and Comparative Physiology 254 (1988), R877–84.

Feder, M. E., and G. E. Hofmann. “Heat-Shock Proteins, Molecular Chaperones and the Stress Response: Evolutionary and Ecological Physiology.” Annual Review of Physiology 61 (1999), 243–82.

Fender, S. E., and M. A. O’Connell. “Expression of the Heat-Shock Response in a Tomato Interspecific Hybrid Is Not Intermediate between the Two Parental Responses.” Plant Physiology 93:3 (1990), 1140–46.

Fisher, Jonah. “World Cup: How an Ice Bath May Help Players Recover.” BBC News, May 11, 2010.

Fitts, R. H., and J. J. Widrick. “Muscle Mechanics: Adaptations with Exercise Training.” Exercise and Sport Sciences Reviews 24 (1996), 427–73.

Flaim, D. The Holistic Dog Book: Canine Care for the 21st Century. New York: Howell, 2003.

Flegal, K. M., B. K. Kit, H. Orpana, and B. I. Graubard. “Association of All-Cause Mortality with Overweight and Obesity Using Standard Body Mass Index Categories: A Systematic Review and Meta-Analysis.” Journal of the American Medical Association 309 (2013), 71–82.

Frazier, A., and N. Eckroate. The Natural Cat: The Comprehensive Guide to Optimum Care, New York: Plume, 2008.

Freeman, J. Laurel. “Ice Therapy.” http://healingtools.tripod.com/icether.html.

Fulco, M., and V. Sartorelli. “Comparing and Contrasting the Roles of AMPK and SIRT1 in Metabolic Tissues.” Cell Cycle 7 (2008), 3669–79.

Fullerton, M. D., and G. R. Steinberg. “SIRT1 Takes a Backseat to AMPK in the Regulation of Insulin Sensitivity by Resveratrol.” Diabetes 59 (2010), 551–53.

Gaab, J., N. Rohleder, U. M. Nater, and U. Ehlert. “Psychological Determinants of the Cortisol Stress Response: The Role of Anticipatory Cognitive Appraisal.” Psychoneuroendocrinology 30:6 (2005), 599–610.

Gerber, L. M., G. C. Williams, and S. J. Gray. “The Nutrient-Toxin Dosage Continuum in Human Evolution and Modern Health.” The Quarterly Review of Biology 74 (1999), 273–89.

Ghiyath Shayeb, A., and S. Bhattacharya. “Review: Male Obesity and Reproductive Potential.” British Journal of Diabetes and Vascular Disease 9:1 (2009), 7–12.

Giardino, W. J., and L. de Lecea. “Hypocretin (Orexin) Neuromodulation of Stress and Reward Pathways.” Current Opinion in Neurobiology 29 (2014), 103–8.

Goldstone, Anthony P., Christina G. Prechtl, Samantha Scholtz, Alexander D. Miras, Navpreet Chhina, Giuliana Durighel, Seyedeh S. Deliran, Christian Beckmann, Mohammad A. Ghatei, Damien R. Ashby, et al. “Ghrelin Mimics Fasting to Enhance Human Hedonic, Orbitofrontal Cortex, and Hippocampal Responses to Food.” American Journal of Clinical Nutrition 19 (2014), 1319–30. doi:10.3945/ajcn.113.075291.

Gordon, T. “The Role of Neurotrophic Factors in Nerve Regeneration.” Neurosurgical Focus 26 (2009), E3.

Grameen. “Ice Bath Benefits for You.” www.grameen-info.org/ice-bath-benefits-for-you.

Grand, T. I. “Body Weight: Its Relation to Tissue Composition, Segment Distribution and Motor Function: I. Interspecific Comparisons.” American Journal of Physical Anthropology 47 (1977), 241–48.

Greer, E. L., D. Dowlatshahi, M. R. Banko, J. Villen, K. Hoang, D. Blanchard, S. P. Gygi, and A. Brunet. “An AMPK-FOXO Pathway Mediates Longevity Induced by a Novel Method of Dietary Restriction in C. elegans.” Current Biology 17 (2007), 1646–56.

Guo, Y., C. Pope, X. Cheng, H. Zhou, and C. D. Klaassen. “Dose-Response of Berberine on Hepatic Cytochromes P450 mRNA Expression and Activities in Mice.” Journal of Ethnopharmacology 138 (2011), 111–18.

Halberg, N., M. Henriksen, N. Söderhamn, B. Stallknecht, T. Ploug, P. Schjerling, and F. Dela. “Effect of intermittent Fasting and Refeeding on Insulin Action in Healthy Men.” Journal of Applied Physiology 99 (2005), 2128–36.

Halicka, H. D., H. Zhao, J. Li, Y.-S. Lee, T.-C. Hsieh, J. M. Wu, and Z. Darzynkiewicz. “Potential Antiaging Agents Suppress the Level of Constitutive DNA Mage and mTOR-Signaling.” Aging (Albany, NY) 4:12 (December 2012), 952–65.

Halicka, H. D., H. Zhao, J. Li, D. F. Traganos, G. Studzinski, and Z. Darzynkiewicz. “Attenuation of Constitutive DNA Damage Signaling by 1,25-Dihydroxyvitamin D3.” Aging (Albany, NY) 4:4 (April 2012), 270–78.

Hands, S. L., C. G. Proud, and A. Wyttenbach. “mTOR’s Role in Ageing: Protein Synthesis or Autophagy?” Aging (Albany, NY) 2009; 1:7 (July 2009), 586–97.

Harnack, L., J. Stang, and M. Story. “Soft Drink Consumption among U.S. Children and Adolescents: Nutritional Consequences.” Journal of the American Dietetic Association 99 (1999), 436–41.

Harrison, D. E., R. Strong, Z. D. Sharp, J. F. Nelson, C. M. Astle, K. Flurkey, et al. “Rapamycin Fed Late in Life Extends Lifespan in Genetically Heterogenous Mice.” Nature 460 (2009), 392–96.

Heng, C. W., G. B. Adams, L. Perin, M. Wei, X. Zhou, B. S. Lam, S. Da Sacco, M. Mirisola, D. I. Quinn, T. B. Dorff, et al. “Prolonged Fasting Reduces IGF-1/PKA to Promote Hematopoietic-Stem-Cell-Based Regeneration and Reverse Immunosuppression.” Cell Stem Cell 14 (2014), 810–23.

Henneman, E. “The Size Principle: A Deterministic Output Emerges from a Set of Probabilistic Connections.” Journal of Experimental Biology 115 (1985), 105–12.

Holloszy, J. O., and L. Fontana. “Caloric Restriction in Humans.” Experimental Gerontology 42 (2007), 709–12.

Hooper, P. L., M. Tytell, and L. Vigh. “Xenohormesis: Health Benefits from an Eon of Plant Stress Response Evolution.” Cell Stress and Chaperones 15 (2010), 761–70.

Horner, M. S. “Sex Differences in Achievement Motivation and Performance in Competitive and Noncompetitive Situations.” Unpublished doctoral dissertation, University of Michigan, 1968.

Howell, F. C. “Recent Advances in Human Evolutionary Studies.” Quarterly Review of Biology 42 (1967), 471–513.

Howitz, K. T., and D. A. Sinclair. “Xenohormesis: Sensing the Chemical Cues of Other Species.” Cell 133 (2008), 387–91.

Hsich, R. H., J. H. Hou, H. S. Hsu, and Y. H. Wei. “Age-Dependent Respiratory Function Decline and DNA Deletions in Human Muscle Mitochondria.” Biochemistry and Molecular Biology International 32 (1994), 1009–22.

Huck, J. L., D. N. Biery, D. F. Lawler, T. P. Gregor, J. J. Runge, R. H. Evans, R. D. Kealy, and G. K. Smith. “A Longitudinal Study of the Influence of Lifetime Food Restriction on Development of Osteoarthritis in the Canine Elbow.” Veterinary Surgery 38:2 (February 2009), 192–98.

Hursting, S. D., J. A. Lavigne, D. Berrigan, S. N. Perkins, and J. C. Barrett. “Calorie Restriction, Aging, and Cancer Prevention: Mechanisms of Action and Applicability to Humans.” Annual Review of Medicine 54 (2003), 131–52.

Hydovitz, J. D. “Occurrence of Goiter in an Infant on Soy Diet.” New England Journal of Medicine 262 (1960), 351–53.

“Ice Bath.” Wikipedia. April 30, 2016. https://en.wikipedia.org/w/index.php?title=Ice_bath&oldid=717998876.

Ingram, D. K., M. Zhu, J. Mamczarz, S. Zou, M. A. Lane, G. S. Roth, and R. deCabo. “Calorie Restriction Mimetrics: An Emerging Research Field.” Aging Cell 5 (2006), 97–108.

Jenkins, T. C., and M. A. McGuire. “Major Advances in Nutrition: Impact on Milk Composition.” Journal of Dairy Science 89 (2006), 1302–10.

Johnson, J. B., D. R. Laub, and S. John. “The Effect on Health of Alternate Day Calorie Restriction: Eating Less and More than Needed on Alternate Days Prolongs Life.” Medical Hypotheses 67:2 (2006), 209–11.

Johnstown Daily Republican. “Prof. Sugarman’s Latest Feat.” Johnstown Daily Republican, April 7, 1899.

Jornayvaz, F. R., and G. I. Shulman. “Regulation of Mitochondrial Biogenesis.” Essays in Biochemistry 47 (2010). doi:10.1042/bse0470069.

Jostarndt-Fogen, K., A. Puntschart, H. Hoppeler, and R. Billeter. “Fibre-Type Specific Expression of Fast and Slow Essential Myosin Light Chain mRNAs in Trained Human Skeletal Muscles.” Acta Physiologica Scandinavica 164 (1998), 299–308.

Juan, M. E., I. Alfaras, and J. M. Planas. “Colorectal Cancer Chemoprevention by Trans-Resveratrol.” Pharmacological Research 65 (2012), 584–89.

Karlsson, J. “Exercise, Muscle Metabolism, and the Antioxidant Defense.” World Review of Nutrition and Dietetics 82 (1997), 81–100.

Kasturi, S. S., J. Tannir, and R. E. Brannigan. “The Metabolic Syndrome and Male Infertility.” Journal of Andrology 29:3 (2008), 251–59.

Kasuga, M. “Insulin Resistance and Pancreatic Beta Cell Failure.” The Journal of Clinical Investigation 116 (2006), 1756–60.

Kauffman, H. M., W. S. Cherikh, Y. Cheng, D. W. Hanto, and B. D. Kahan. “Maintenance Immunosuppression with Target-of-Rapamycin Inhibitors Is Associated with a Reduced Incidence of De Novo Malignancies.” Transplantation 80 (2005), 883–89.

Kealy, R. D., D. F. Lawler, J. M. Ballam, G. Lust, D. N. Biery, G. K. Smith, and S. L. Mantz. “Evaluation of the Effect of Limited Food Consumption on Radiographic Evidence of Osteoarthritis in Dogs.” Journal of the American Veterinary Medical Association 217:11 (December 1, 2000), 1678–80.

Kealy, R. D., D. F. Lawler, J. M. Ballam, G. Lust, G. K. Smith, D. N. Biery, and S. E. Olsson. “Five-Year Longitudinal Study on Limited Food Consumption and Development of Osteoarthritis in Coxofemoral Joints of Dogs.” Journal of the American Veterinary Medical Association 210:2 (January 15, 1997), 222–25.

Kern, Nancy. Whole Dog Journal. www.whole-dog-journal.com.

Ki, H. F., and L. Shen. “Berberine: A Potential Multipotent Natural Product to Combat Alzheimer’s Disease.” Molecules 16 (2011), 6732–40.

Kidd, P. M. “Bioavailability and Activity of Phytosome Complexes from Botanical Polyphenols: The Silymarin, Curcumin, Green Tea, and Grape Seed Extracts.” Alternative Medicine Review 14 (2009), 226–46.

Kirkwood, T. B., and D. P. Shanley. “Food Restriction, Evolution and Ageing.” Mechanisms of Ageing and Development 126 (2005), 1011–16.

Kitani, K., T. Osawa, and T. Yokozawa. “The Effects of Tetrahydrocurcumin and Green Tea Polyphenol on the Survival of Male C57BL/6 Mice.” Biogerontology 8 (2007), 567–73.

Klurfeld, D. M., M. M. Weber, and D. Kritchevsky. “Inhibition of Chemically Induced Mammary and Colon Tumor Promotion by Caloric Restriction in Rats Fed Increased Dietary Fat.” Cancer Research 47 (1987), 2759–62.

Koopman, R., and L. J. van Loon. “Aging, Exercise, and Muscle Protein Metabolism.” Journal of Applied Physiology 106 (2009), 2040–48.

Krebs, M., B. Brunmair, A. Brehm, M. Artwohl, J. Szendroedi, P. Nowotny, et al. “The Mammalian Target of Rapamycin Pathway Regulates Nutrient-Sensitive Glucose Uptake in Man.” Diabetes 56 (2007), 1600–7.

Kuilman, T., C. Michaloglou, W. J. Mooi, and D. S. Peeper. “The Essence of Senescence.” Genes & Development 24 (2010), 2463–79.

Kuo, C. L., C. W. Chi, and T. Y. Liu. “The Anti-Inflammatory Potential of Berberine in Vitro and in Vivo.” Cancer Letters 203 (2004), 127–37.

Laaksonen, D. E., L. Niskanen, K. Punnonen, K. Nyyssönen, T. P. Tuomainen, V. P. Valkonen, R. Salonen, and J. T. Salonen. “Testosterone and Sex Hormone-Binding Globulin Predict the Metabolic Syndrome and Diabetes in Middle-Aged Men.” Diabetes Care 27:5 (2004), 1036–41.

Labarthe, A., O. Fiquet, R. Hassouna, P. Zizzari, L. Lanfumey, N. Ramoz, and V. Tolle. “Ghrelin-Derived Peptides: A Link between Appetite/Reward, GH Axis, and Psychiatric Disorders?” Neurological and Psychiatric Disorders in Endocrine Diseases 71 (2015).

Lamming, D. W., J. G. Wood, and D. A. Sinclair. “Small Molecules that Regulate Life Span: Evidence for Xenohormesis.” Molecular Microbiology 53 (2004), 1003–9.

Lancaster, C. S., et al. “The Evolution of Hunting.” In Man the Hunter, edited by R. B. Lee and I. DeVore. Chicago: Aldine, 1968.

Lapointe, J., and S. Hekimi. “When a Theory of Aging Ages Badly.” Cellular and Molecular Life Sciences 67 (2009), 1–8.

Lateef, F. “Post-Exercise Ice Water Immersion: Is It a Form of Active Recovery?” Journal of Emergencies, Trauma and Shock 3:3 (2010), 302–3. doi:10.4103/0974-2700.66570.

Layman, D. K., E. M. Evans, D. Erickson, J. Seyler, J. Weber, O. Bagshaw, A. Griel, A. Psota, and P. Kris-Etherton. “A Moderate Protein Diet Produces Sustained Weight Loss and Long-Term Changes in Body Composition and Blood Lipids in Obese Adults.” The Journal of Nutrition 139:3 (2009), 514–21.

Layman, D. K., R. A. Boileau, D. J. Erickson, J. E. Painter, H. Shiue, C. Sather, and D. D. Christou. “A Reduced Ratio of Dietary Carbohydrate to Protein Improves Body Composition and Blood Lipid Profiles during Weight Loss in Men.” The Journal of Nutrition 133 (2003), 411–17.

Le Bacquer, O., E. Petroulakis, S. Paglialunga, F. Poulin, D. Richard, K. Cianflone, et al. “Elevated Sensitivity to Diet-Induced Obesity and Insulin Resistance in Mice Lacking 4E-BP1 and 4E-BP2.” The Journal of Clinical Investigation 117 (2007), 387–96.

Le Bourg, E., and S. I. Rattan. “Can Dietary Restriction Increase Longevity in All Species, Particularly in Human Beings? Introduction to a Debate Among Experts.” Biogerontology 7 (2006), 123–25.

Lee, C. K., R. C. Klopp, R. Weindruch, and T. A. Prolla. “Gene Expression Profile of Aging and Its Retardation by Calorie Restriction.” Science 285 (1999), 1390–93.

Lefevre, M., L. M. Redman, L. K. Heilbronn, J. V. Smith, C. K. Martin, J. C. Rood, et al. “Caloric Restriction Alone and with Exercise Improves CVD Risk in Healthy Non-Obese Individuals.” Atherosclerosis 203 (2008), 206–13.

Leontieva, O. V., and M. V. Blagosklonny. “Hypoxia and Gerosuppression: the mTOR Saga Continues.” Cell Cycle 11 (2012), 3926–31.

Levenson, Ellie. “It’s Hot to Be Cold.” The Guardian, November 21, 2006.

Lexell, J. “Human Aging, Muscle Mass, and Fiber Type Composition.” The Journals of Gerontology A 50A (1995), 11–16.

Ley, R. E., P. J. Turnbaugh, S. Klein, and J. I. Gordon. “Microbial Ecology: Human Gut Microbes Associated with Obesity.” Nature 444:7122 (December 21, 2006), 1022–23.

Li, C., E. S. Ford, B. Li, W. H. Giles, and S. Liu. “Association of Testosterone and Sex Hormone-Binding Globulin with Metabolic Syndrome and Insulin Resistance in Men.” Diabetes Care 33:7 (2010), 1618–24.

Linsenmair, K. E., M. Heil, W. M. Kaiser, B. Fiala, T. Koch, and W. Boland. “Adaptations to Biotic and Abiotic Stress: Macaranda-Ant Plants Optimize Investment in Biotic Defence.” Journal of Experimental Botany 52 (2001), 2057–65.

Lipton, B. R., and E. Schultz. “Developmental Fate of Skeletal Muscle Satellite Cells.” Science 205 (1979), 1292–94.

Liu, L., Y. L. Yu, J. S. Yang, Y. Li, Y. W. Liu, Y. Liang, X. D. Liu, L. Xie, and G. J. Wang. “Berberine Suppresses Intestinal Disaccharidases with Beneficial Metabolic Effects in Diabetic States, Evidences from in Vivo and in Vitro Study.” Naunyn-Schmiedeberg’s Archives of Pharmacology 381 (2010), 371–81.

Livingstone, C., and M. Collison. “Sex Steroids and Insulin Resistance.” Clinical Science 102 (2002), 151–66.

Longo, V. D., and M. P. Mattson. “Fasting: Molecular Mechanisms and Clinical Applications.” Cell Metabolism 19 (February 4, 2014).

Ma, X. M., and J. Blenis. “Molecular Mechanisms of mTOR-Mediated Translational Control.” Nature Reviews: Molecular Cell Biology 10 (2009), 307–18.

Magnuson, B., B. Ekim, and D. C. Fingar. “Regulation and Function of Ribosomal Protein S6 Kinase (S6K) within mTOR Signaling Networks.” The Biochemical Journal 441 (2012), 1–21.

Masternak, M. M., J. A. Panici, M. S. Bonkowski, L. F. Hughes, and A. Bartke. “Insulin Sensitivity as a Key Mediator of Growth Hormone Actions on Longevity.” The Journals of Gerontology A 64 (2009), 516–21.

Mathur, R., M. Amichai, K. S. Chua, J. Mirocha, G. M. Barlow, and M. Pimentel. “Methane and Hydrogen Positivity on Breath Test Is Associated with Greater Body Mass Index and Body Fat.” Journal of Clinical Endocrinology & Metabolism 98:4 (2013), E698–E702. doi:10.1210/jc.2012-3144.

Mattson, M. P. “Gene-Diet Interactions in Brain Aging and Neurodegenerative Disorders.” Annals of Internal Medicine 139:5, Part 2 (September 2, 2003), 441–44.

———. “The Need for Controlled Studies on the Effects of Meal Frequency on Health.” Lancet 365 (2005), 1978–80.

Meglio, P., E. Bartone, M. Plantamura, E. Arabito, and P. G. Giampietro. “A Protocol for Oral Desensitization in Children with IgE-Mediated Cow’s Milk Allergy.” Allergy 59:9 (September 2004), 980–87.

Miguel, J., and J. Fleming. “Theoretical and Experimental Support for an ‘Oxygen Radical Mitochondrial Injury’ Hypothesis of Cell Aging.” In Biology of Aging, edited by J. Johnson, R. Walford, D. Harman, and J. Miquel, 51–76. New York: Liss, 1993.

Miller E. R., R. Pastor-Barriuso, D. Dalal, R. A. Riemersma, L. J. Appel, and E. Guallar. “Meta-Analysis: High-Dosage Vitamin E Supplementation May Increase All-Cause Mortality.” Annals of Internal Medicine 142:1 (2005), 37–46.

Mirarchi, Stephen. “Owner’s Manual: Chill Out: Better Recovery with Ice Baths.” Running Times, September 2006.

“Mitochondrial Biogenesis.” Wikipedia. February 8, 2016. https://en.wikipedia.org/w/index.php?title=Mitochondrial_biogenesis&oldid=703870584.

Mockett, R. J., B. H. Sohal, R. S. Sohal, and W. C. Orr. “Effect of Caloric Restriction on Life Span of the Housefly, Musca domestica.” FASEB Journal 18 (2004), 1591–93.

Mons, U., H. Hahmann, and H. Brenner. “A Reverse J-Shaped Association of Leisure Time Physical Activity with Prognosis in Patients with Stable Coronary Heart Disease: Evidence from a Large Cohort with Repeated Measurements.” Heart 100 (2014), 1043–49.

Moore, T., L. Beltran, S. Carbajal, S. Strom, J. Traag, S. D. Hursting, and J. DiGiovanni. “Dietary Energy Balance Modulates Signaling Through the Akt/Mammalian Target of Rapamycin Pathways in Multiple Epithelial Tissues.” Cancer Prevention Research 1 (2008), 65–76.

Morgan, D. Feeding Your Dog for Life: The Real Facts about Proper Nutrition. Sun City, AZ: Doral, 2002.

Murphy, Sam. “Ten Ways to Train Like an Elite Athlete.” The Guardian, June 20, 2012.

Neta-Sharir, I., T. Isaacson, S. Lurie, and D. Weiss. “Dual Role for Tomato Heat-Shock Protein 21: Protecting Photosystem II from Oxidative Stress and Promoting Color Changes during Fruit Maturation.” The Plant Cell 17:6 (2005), 1829–38. doi:10.1105/tpc.105.031914.

O’Connor, Anahad. “Really? The Claim: An Ice Bath Can Soothe Sore Muscles.” New York Times, October 25, 2012.

Odling-Smee, F. J., K. N. Laland, and M. W. Feldman. Niche Construction: The Neglected Process in Evolution. Princeton, NJ: Princeton University Press, 2003.

Osborn, D. A., and J. Sinn. “Formulas Containing Hydrolyzed Protein for Prevention of Allergies and Food Intolerance in Infants.” Cochrane Database Systemic Review 4 (2003), CD0003644.

———. “Soy Formula for Prevention of Allergy and Food Intolerance in Infants.” Cochrane Database Systemic Review 3 (2004), CD003741.

Osborne, T. B., L. B. Mendel, and E. L. Ferry. “The Effect of Retardation of Growth upon the Breeding Period and Duration of Life of Rats.” Science 45 (1917), 294–95.

Paleo Leap. “Cold Water Therapy.” http://paleoleap.com/cold-water-therapy. Retrieved April 23, 2017.

Paolisso, G., A. Gambardella, S. Ammendola, A. D’Amore, V. Balbi, M. Varricchio, et al. “Glucose Tolerance and Insulin Action in Healthy Centenarians.” The American Journal of Physiology 270 (1996), 890–94.

Pasquali, R., F. Casimirri, R. De Iasio, P. Mesini, S. Boschi, R. Chierici, R. Flamia, M. Biscotti, and V. Vicennati. “Insulin Regulates Testosterone and Sex Hormone-Binding Globulin Concentrations in Adult Normal Weight and Obese Men.” Journal of Clinical Endocrinology and Metabolism 80 (1995), 654–58.

Petrovitch, G., W. Ross, and K. Masaki. “Association of Midlife Consumption of Tofu with Late-Life Cognitive Impairment and Dementia: The Honolulu-Asia Aging Study.” Neurobiology of Aging 17:suppl. 4 (1996), S121.

Poljsak, B., and I. Milisav. “The Neglected Significance of ‘Antioxidative Stress.’” Oxidative Medicine and Cellular Longevity 2012:480895 (2012).

Ruff, James S. Amanda K. Suchy, Sara A. Hugentobler, Mirtha M. Sosa, Bradley L. Schwartz, Linda C. Morrison, Sin H. Gieng, Mark K. Shigenaga, and Wayne K. Potts. “Human-relevant Levels of Added Sugar Consumption Increase Female Mortality and Lower Male Fitness in Mice.” Nature Communications 4 (2013), 2245, doi:10.1038/ncomms3245.

Powers, R. W. III, M. Kaeberlein, S. D. Caldwell, B. K. Kennedy, and S. Fields. “Extension of Chronological Life Span in Yeast by Decreased TOR Pathway Signaling.” Genes & Development 20 (2006), 174–84.

Pradhan, G., S. L. Samson, and Y. Sun. “Ghrelin: Much More than a Hunger Hormone.” Current Opinion in Clinical Nutrition and Metabolic Care, 16:6 (2013), 619–24. doi:10.1097/MCO.0b013e328365b9be.

Raoult, Didier. “Probiotics and Obesity: A Link?” Nature Reviews Microbiology 7 (September 2009), 616. doi:10.1038/nrmicro2209.

Reinberg, Steven. “Heat-Linked Illnesses Strike Thousands Each Year: Report.” US News, July 28, 2011.

Reynolds, G. “Phys Ed: The Benefits of Exercising before Breakfast.” New York Times, December 15, 2010. http://well.blogs.nytimes.com/2010/12/15/phys-ed-the-benefits-of-exercising-before-breakfast/?ref=gretchenreynolds.

Rodier, F., and J. Campisi. “Four Faces of Cellular Senescence.” The Journal of Cell Biology 192 (2011), 547–56.

Romain, G. “Evidence Mounts for Enzyme’s Longevity Role: Activated by Calorie Restriction and Molecule in Red Wine, SIRT1 Seems to Slow Aging.” June 17, 2004. www.betterhumans.com.

Ruff, James S., Amanda K. Suchy, Sara A. Hugentobler, Mirtha M. Sosa, Bradley L. Schwartz, Linda C. Morrison, Sin H. Gieng, Mark K. Shigenaga, and Wayne K. Potts. “Human-relevant Levels of Added Sugar Consumption Increase Female Mortality and Lower Male Fitness in Mice.” Nature Communications 4 (2013), 2245, doi:10.1038/ncomms3245.

Saper, C. B., T. C. Chou, and J. K. Elmquist. “The Need to Feed: Homeostatic and Hedonic Control of Eating.” Neuron 36 (2002), 199–211.

Sapolsky, R. M., L. M. Romero, and A. U. Munck. “How Do Glucocorticoids Influence Stress Responses? Integrating Permissive, Suppressive, Stimulatory, and Preparative Actions.” Endocrine Reviews 21 (2000), 55–89.

Scanlan, Nancy. “The Health Benefits of Therapeutic Fasting: Therapeutic Fasting Has Shown Results to Increase Well-Being.” Veterinary Practice News, July 11, 2011. www.veterinarypracticenews.com/July-2011/The-Health-Benefits-Of-Therapeutic-Fasting.

Schnohr, P., J. H. O’Keefe, J. L. Marott, P. Lange, and G. B. Jensen. “Dose of Jogging and Long-Term Mortality: The Copenhagen City Heart Study.” Journal of the American College of Cardiology 65 (2015), 411–19.

Schommer, N. C., B. M. Kudielka, D. H. Hellhammer, and C. Kirschbaum. “No Evidence for a Close Relationship between Personality Traits and Circadian Cortisol Rhythm or a Single Cortisol Stress Response.” Psychological Reports 84 (1999), 840–42.

Schulkin, J., B. S. McEwen, and P. W. Gold. “Allostasis, Amygdala, and Anticipatory Angst.” Neuroscience & Biobehavioral Reviews 18 (1994), 385–96.

Selman, C., J. M. Tullet, D. Wieser, E. Irvine, S. J. Lingard, A. I. Choudhury, et al. “Ribosomal Protein S6 kinase 1 Signaling Regulates Mammalian Life Span.” Science 326 (2009), 140–44.

Shen, N., Y. Huan, and Z. F. Shen. “Berberine Inhibits Mouse Insulin Gene Promoter through Activation of AMP-Activated Protein Kinase and May Exert Beneficial Effect on Pancreatic β-Cell.” European Journal of Pharmacology 694 (2012), 120–26.

Shipman, P., and A. Walker. “The Costs of Becoming a Predator.” Journal of Human Evolution 18 (1969), 373–92.

Starka, L., M. Duskova, I. Cermakova, J. Vrbikova, and M. Hill. “Premature Androgenic Alopecia and Insulin Resistance. Male Equivalent of Polycystic Ovary Syndrome?” Endocrine Regulations 39 (2005), 127–31.

Suez, Jotham, Tal Korem, David Zeevi, Gili Zilberman-Schapira, Christoph A. Thaiss, Ori Maza, David Israeli, Niv Zmora, Shlomit Gilad, Adina Weinberger, et al. “Artificial Sweeteners Induce Glucose Intolerance by Altering the Gut Microbiota.” Nature 514:7521 (2014), 181–86.

Tanaka, T., H. D. Halicka, X. Huang, F. Traganos, and Z. Darzynkiewicz. “Constitutive Histone H2AX Phosphorylation and ATM Activation, the Reporters of DNA Damage by Endogenous Oxidants.” Cell Cycle 5 (2006), 1940–45.

Thapa, D., and R. Ghosh. “Antioxidants for Prostate Cancer Chemoprevention: Challenges and Opportunities.” Biochemical Pharmacology 83 (2012), 1319–30.

Thompson, P. D. “Physical Fitness, Physical Activity, Exercise Training And Atrial Fibrillation: First The Good News, Then The Bad.” Journal of the American College of Cardiology 66:9 (September 1, 2015), 997–99, doi:10.1016/j.jacc.2015.07.003.

Tremblay, F., M. Krebs, L. Dombrowski, A. Brehm, E. Bernroider, E. Roth, et al. “Overactivation of S6 Kinase 1 as a Cause of Human Insulin Resistance during Increased Amino Acid Availability.” Diabetes 54 (2005), 2674–84.

Tzatsos, A., and K. V. Kandror. “Nutrients Suppress Phosphatidylinositol 3-Kinase/Akt Signaling via Raptor-Dependent mTOR-Mediated Insulin Receptor Substrate 1 Phosphorylation.” Molecular and Cellular Biology 26 (2006), 63–76.

Uchida, A., J. M. Zigman, and M. Perelló. “Ghrelin and Eating Behavior: Evidence and Insights from Genetically-Modified Mouse Models.” Frontiers in Neuroscience 7 (2013), 121. doi:10.3389/fnins.2013.00121.

Um, S. H., F. Frigerio, M. Watanabe, F. Picard, M. Joaquin, M. Sticker, et al. “Absence of S6K1 Protects against Age- and Diet-Induced Obesity while Enhancing Insulin Sensitivity.” Nature 431 (2004), 200–5.

Von der Linde, Tilman. “Speeding Up Muscle Recovery—Ice Bath Benefits.” Vancouver Sun, February 25, 2009.

Walker, G., K. Houthoofd, J. R. Vanfleteren, and D. Gems. “Dietary Restriction in C. elegans: From Rate-of-Living Effects to Nutrient Sensing Pathways.” Mechanisms of Ageing and Development 126 (2005), 929–37.

Wegman, Martin P., Michael Guo, Douglas M. Bennion, Meena N. Shankar, Stephen M. Chrzanowski, Leslie A. Goldberg, Jinze Xu, Tiffany A Williams, Xiaomin Lu, Stephen I. Hsu, et al. “Practicality of Intermittent Fasting in Humans and Its Effect on Oxidative Stress and Genes Related to Aging and Metabolism.” Rejuvenation Research 18:2 (2015), 162–72. doi:10.1089/rej.2014.1624.

Weindruch, R., and R. L. Walford. “Dietary Restriction in Mice Beginning at 1 Year of Age: Effect on Life Span and Spontaneous Cancer Incidence.” Science 215 (1982), 1415–18.

Westerheide, S. D., J. Anckar, S. M. Stevens, L. Sistonen, and R. I. Morimoto. “Stress-Inducible Regulation of Heat-Shock Factor 1 by the Deacetylase SIRT1.” Science 232 (2009), 1063–66.

Wielinga, P. Y., G. K. Yakala, P. Heeringa, R. Kleemann, and T. Kooistra. “Beneficial Effects of Alternate Dietary Regimen on Liver Inflammation, Atherosclerosis, and Renal Activation.” PLoS One 6:3 (March 31, 2011), e18432.

Williams, P. T., and P. D. Thompson. “Increased Cardiovascular Disease Mortality Associated with Excessive Exercise in Heart Attack Survivors.” Mayo Clinic Proceedings 89 (2014), 1187–94.

Wilson, P. W., and W. B. Kannel. “Obesity, Diabetes, and Risk of Cardiovascular Disease in the Elderly.” The American Journal of Geriatric Cardiology 11 (2002), 119–23.

Wlodkowic, D., W. Telford, J. Skommer, and Z. Darzynkiewicz. “Apoptosis and Beyond: Cytometry in Studies of Programmed Cell Death.” Methods in Cell Biology 103 (2011), 55–98.

Wojcik, M., I. Burzynska-Pedziwiatr, and L. A. Wozniak. “A Review of Natural and Synthetic Antioxidants Important for Health and Longevity.” Current Medicinal Chemistry 17:28 (2010), 3262–88.

Wullschleger, S., R. Loewith, and M. N. Hall. “TOR Signaling in Growth and Metabolism.” Cell 124 (2006), 471–84.

Xu, L. N., B. N. Lu, M. M. Hu, Y. W. Xu, X. Han, Y. Qi, and J. Y. Peng. “Mechanisms Involved in the Cytotoxic Effects of Berberine on Human Colon Cancer HCT-8 Cells.” Biocell 36 (2012), 113–20.

Yu, B. P. “Why Calorie Restriction Would Work for Human Longevity.” Biogerontology 7 (2006), 179–82.

Zhao, H., T. Tanaka, H. D. Halicka, F. Traganos, M. Zarebski, J. Dobrucki, and Z. Darzynkiewicz. “Cytometric Assessment of DNA Damage by Exogenous and Endogenous Oxidants Reports the Aging-Related Processes.” Cytometry A 71A (2007), 905–14.

Zhou, H., and S. Mineshita. “The Effect of Berberine Chloride on Experimental Colitis in Rats in Vivo and in Vitro.” The Journal of Pharmacology and Experimental Therapeutics 294 (2000), 822–29.

Zihlman, A. “Behavior and Human Evolution.” In Classification and Human Evolution, edited by S. L. Washburn. Chicago: Aldine, 1963.

Zoncu, R., A. Efeyan, and D. M. Sabatini. “mTOR: from Growth Signal Integration to Cancer, Diabetes and Ageing.” Nature Reviews: Molecular Cell Biology 12 (2010), 21–35.

Zong, H., J. M. Ren, L. H. Young, M. Pypaert, J. Mu, M. J. Birnbaum, and G. I. Shulman. “AMP Kinase is Required for Mitochondrial Biogenesis in Skeletal Muscle in Response to Chronic Energy Deprivation.” Proceedings of the National Academy of Sciences of the United States 99 (2002), 15983–87.

Zuckerman, Miron, Deborah T. Larrance, Joseph F. A. Pora, and Peter D. Blanck. “Effects of Fear of Success on Intrinsic Motivation, Casual Attribution, and Choice Behavior,” Journal of Personality and Social Psychology 39:3 (1980), 503–13.




Index

Please note that index links to approximate location of each term.

A

addiction

drive to excel and, 36

junk food, 47–48

stress-reward system and, 33–34, 57

to virtual stress, 38

addictive stress, 55–57

aerobics, longevity and extreme, 116–117

agave syrup, avoiding, 43, 80

AGE (advanced glycation end product), refined fructose, 80

aging

antiaging hormetic elicitors, 71–72

bad eating habits and, 11, 22

berberine reducing brain, 37

as body's last resort against cancer, 40

cellular stress response and, 11–12

death and, 117–118

excessive fructose linked to, 80–81

fast energy-releasing substances linked to, 17

free radical theory of, 12–13

staying young vs., 13–14, 40–41

stress and, 39–43

alcohol. see also sugar alcohol

addictive stress and, 56–57

relieving symptoms of intoxication, 8

right vs. wrong food combinations, 120

as stress response elicitor, 32

alkaloids, stress-protective molecules of, 2, 71

allergies, reality behind milk, 127

alphas vs. betas, biological fitness, 27–30

Alzheimer's disease, preventing, 99–101

AMPK pathway, 53, 71, 73, 103–104

anabolic feeding, 50–52

analytical psychology, 8

animals

cross-dependency with plants, 60–61, 65

genetically modified, 85–87

hormetic elicitors in, 69–70

industrialization of butchery, 62–63

instinct to coexist with, 59–62

longevity for nonhuman friends, 104–105

price of becoming a human carnivore, 62–63

supporting free-range, 129

anorexia, 36–37, 57, 94–96

antiaging hormetic elicitors, 71–72

anticipatory stress, 35

antidiabetic hormetic elicitors, 70–72

antihormetic chemicals, 89–92

antihormetic food ingredients

artificial sweeteners, 81

avoiding, 43

avoiding in crisis, 109

breaking weight loss plateaus, 97

consequences of, 77–78

GMOs, 85–87

industrial MSG, 83

naturally occurring MSG, 83–84

obesity-causing probiotics, 84–85

sugar, 78–81

sugar alcohol, 82

anti-inflammatory hormetic elicitors, 70, 71, 74

antinutrients, phenolic compounds as, 71

antiobesity hormetic elicitors, 70–72, 74–75

antioxidant enzymes, 3, 12, 72

antioxidant supplements, 3, 12–13, 90

antitumorigenic hormetic elicitors, 71, 72

anxiety, from overstressing, 7

apoptosis, 11

artificial sweeteners, 81

astringent, stress-protective compounds as, 58

atrial fibrillation, risk in athletes, 117

autophagocytosis, 11

B

behavior

disorders, 33–35

stress-seeking, 55–56

berberine, 37, 53, 69, 71, 96, 97, 100–101,105

betas vs. alphas, and biological fitness, 27–30

Bifidobacterium, 74, 84–85

binge eating

chronic stress promoting, 2, 23, 35, 56

how to stop, 93–94

biological conflict, 111–114

biological dominance, 27–30

biologically young, staying, 41–43

bloating side effects, of sugar alcohol, 82

brain

alcohol causing fluid in cell membranes of, 56

growth factors in human milk for, 124

keeping forever young, 99–101

breast milk. see milk, human

bulimia nervosa, 37, 95–96

C

calcitriol (vitamin D), stress response, 74

calorie restriction. see CR (calorie restriction) mimetics

calories, anabolic feeding/overload of, 50–51

cancer

aging as body's last resort against, 40

antitumorigenic hormetic elicitors for, 71, 72

driven by activated mTOR, 46

pesticide exposure linked to, 91

Candida albicans, 84

carbohydrates

dangers of fast-releasing/refined, 17

in human milk, 125

shift to fat fuel from, 3–4, 6

cardiovascular health, endurance athletes, 116, 117

care of animals/plants, empathy and, 60–61

catabolism, life extended by, 14

cats, extending life of, 104–105

cells, healing protocol of, 9

cellular stress response, 11–14

chemical additives. see synthetic nutrients

chemicals, 3, 89–92

chronic stress

avoiding for anorexia and bulimia, 96

avoiding for weight loss, 97

being overfed and overstressed, 17, 23

damage from, 20

and depression, 105–107

energy loading consequences, 19

immune system suppressed by, 25

intermittent stress, not, 18

as main inhibitor of hormesis, 20

overeating and, 18–19

physical training and, 116–117

reversal of, 20

things can go very wrong under, 17–18

circadian rhythms, 98–99

cocoa, as superfood, 22, 70, 72, 84

code of stress

breaking weight loss plateaus, 96–97

curing milk allergies, 127

encouraging others to follow, 129

escaping destiny of plenty, 113–114

extending life of animals, 104–105

overview of, 5

physical training must comply with, 116–117

postexposure conditioning hormesis, 8–9

preconditioning hormesis, 5–6

protocol for, 7

coffee, as superfood, 70

cold shock, and muscle injury, 101–103

colostrum, human milk, 124–125

comfort eating, 32, 107

compensation after stress. see stress-reward system

corticosteroid hormone system, 22, 23

cortisol, 17–18, 34–35

CR (calorie restriction) mimetics

breaking weight loss plateaus, 97

extending life of animals, 104–105

increasing NR and NAD levels, 76

libido suppression and, 120–121

mimics fasting, 71–72

upgrading muscle fitness, 104

cravings, 7, 22–23

CRH, appetite-suppressor, 21, 32–33

crisis management, 108–110

cross-dependency, 59–65

curcumin (turmeric), 37, 71–72

D

dementia, preventing, 99–101

depression

from antihormetic substances, 78

berberine relieving, 37

from bulemia, 95

from chronic stress, 20

overcoming, 105–107

desire for stress, 55–58

diabetes, 70–72, 80. see also infant formula

diet

anorexia and bulimia solutions, 94–96

breaking weight loss plateaus, 96–97

cellular stress response and bad, 11–12

right vs. wrong food combinations, 119–121

to stop binging, 94

stress-mimicking dietary molecules. see stress-mimicking molecules

triggers of hormesis. see hormetic elicitors

upgrading muscle fitness, 104

digestibility, cow-'s milk formula and, 128

discipline, in crisis management, 108–110

discussion topics

age-related death, 117–118

biological conflict between you and society, 111–114

CR mimetics and suppression of libido, 121–122

infant formulas and obesity/diabetes in later life, 122–129

junk food in disguise and age factor, 114–116

right vs. wrong food combinations, 119–121

running yourself to death, 116–117

DNA, and stress response system, 40–41

dogs, extending life of, 104–105

dopaminergic neurons, 31

dos and dont's, recommended, 131

dysfunctional stress response, 34–35

E

eating disorders, 36, 37

EGCG (epigallocatechin gallate), green tea catechins, 72

emotional stress, food cravings in, 22

endorphins, 56–57

energy deficit

CR mimetics and libido suppression, 122

exercise while fasting, 43

fasting to prevent jet lag, 98–99

for longevity, 113–114

energy deficit continued

minimize feeding under stress, 23

reversing chronic stress, 20

turns on survival/longevity mechanisms, 15–16

for weight loss, 53–54, 97, 115–116

Energy Deficit is Key Factor of Hormesis, Principle, 16

energy loading, 19

energy trigger, 15–20

entropy, 49

epigallocatechin gallate (EGCG), green tea catechins, 72

epigenome, genetic engineering, 86–87

excess energy, energy triggers, 15–20

Excess Energy Intake Inhibits Hormesis and Shortens Life, Principle 5, 16–17

exercise. see physical exercise

Exposure to Low-level Stress Yields Resiliency to High-level Stress, Principle 1, 6, 70

F

faith, in crisis management, 108–110

famine, 3–4, 121–122

fasting. see intermittent fasting

fat fuel, shift to carbs from, 3–4, 6

fatigue, and overstressing, 7

fats, 120, 124–126

fear, neuroendocrine responses in, 17

feeding and stress, 21–25, 42

feedlot animals, milk from, 65–66

fermented foods, 84

fertilizers, 91–92

fight-or-flight response, 2, 17–18

Firmicutes phylum, obesity-causing probiotic, 84

fitness. see also physical exercise

food and, 49–54

mitochondrial muscle content and, 103–104

running yourself to death, 116–117

flavonoid phenols, 70

food

antihormetic. see antihormetic food ingredients

and fitness, 49–54

happiness/longevity and, 45–48

as major factor in hormesis, 4

right vs. wrong combinations of, 119–121

formula. see infant formula

free radical theory of aging, 12–13

freedom from want, 46–47, 48

free-range animals, supporting, 129

Freud, Sigmund, 8–9

fructose, 79–81

G

geroconversion process, 41

ghrelin, 24, 33–34

glycogen depletion, 16–17, 79

GMOs (genetically modified organisms), 3, 85–87, 129

grain-fed animals, conventional milk, 65–66

grass-fed milk, 3, 67, 126, 128

green tea catechins, 72

growth factors, human milk, 124

gylcemic ingredients, avoiding, 43, 82

H

hangovers, reducing symptoms of, 8

happiness, false pursuit of, 45–48

hardship

elevates endorphins in response to stress, 56

hunger and, 47–48

nature compensates survivors of, 112–113

pursuit of happiness as freedom from, 46

resistance to age-related deterioration from, 45

healing power, of plants/animals, 60

heat shock, muscle injury, 101–103

heat stress, cravings for salt in, 22

heat-shock proteins

cellular stress response and, 11

regulated by hormones, 21

response to energy deficit, 16

response to thermal stress, 102–103

stress-protective molecules of, 3

heirloom seeds, 61, 131

high-level stress, resiliency to, 6

homeopathy, diluted toxins in, 8

hormesis

as acquired resiliency to stress, 5

aging as process of failed, 39–40

avoid dietary items that inhibit, 53

benefits of milk from grass-fed animals, 65

biological dominance and, 28

carnivorism does not favor, 66

definition of, 1–2

vs. depression, 107

desire for stress granting, 55–56

dietary triggers of. see hormetic elicitors

energy deficit as key factor in, 16

excess energy intake inhibits, 16–17

improves health when life is hard to endure, 113

postexposure conditioning, 8–9

preconditioning, 5–6

sharing stress-mimicking molecules in, 3

shift from carbs to fat fuel and, 4

stress must be intermittent/not chronic for, 18

hormesis in practice

anorexia and bulimia solutions, 94–96

breaking weight loss plateaus, 96–97

facing worst-case scenario, 108–110

keeping brain forever young, 99–101

longevity for our nonhuman friends, 104–105

overcoming depression, 105–107

preventing jet lag, 98–99

removing obstacles to wellness, 93

stop binging, 94

thermal shock for muscle recovery, 101–103

upgrading muscle fitness to its peak biological potential, 103–104

hormetic elicitors

Bifidobacterium, 74

calorie restriction mimetics, 71–72

counteracting brain aging, 100–101

crisis management using, 109

eliminating anorexia and bulimia, 96

keep a frugal diet rich with, 129

naturally occurring MSG, 83–84

negating effects of. see antihormetic food ingredients

nicotinamide adenine dinucleotide, 75–76

nicotinamide riboside, 74–75

overview of, 69–70

plant phenols, 70–71

relieving depression, 107

sirtuin-activating compounds, 72

soil bacteria, 73–74

spice, wine, and vinegar, 72–73

unsaturated fats, 76

vitamin D, 74

HPA (hypothalamic-pituitary-adrenal) axis, 17, 27

human milk. see milk, human

hunger

aging early because we are not challenged by, 42

biological fitness from ability to endure, 33

elevates endorphins in response to stress, 56

and hardship, 48

nature compensates survivors of, 112–113

neuroendocrine responses driving, 17

peptides, 24, 32–34

stress and, 20

hydrolyzed protein formula, 127–128

I

immune system

glycoproteins in human milk for, 124

impact of stress on, 24–25

run to burn routine suppresses, 116

infant formula

current formulas fail to mimic human milk, 123

formulas that mimic human milk, 126

grass-fed milk, 125–126

harm from soy/hydrolyzed proteins, 127–128

human milk components in milk of other species, 124

milk allergy/digestibility realities, 127

need for formulas that mimic human milk, 122–123

obesity/diabetes in later life and, 122

qualities/composition of human milk, 123–125

summary, 128–129

inflammatory reaction

driven by activated mTOR, 46

fat gain as, 52–53

to grain-fed milk, 67

immune suppression and, 25

phenolic nutrients as anti-inflammatory, 70–71, 74

insomnia, alleviating, 99

insulin response, 52–53, 79–81, 83

intermittent fasting

anorexia vs., 57

for anorexia/bulimia, 96

benefits of hunger in, 24

breaking weight loss plateaus with, 97

CR mimetics and, 71–72, 122

in crisis management, 109–110

extending life of animals, 104–105

increasing NR/NAD levels, 76

inhibiting mTOR, 41

jet lag vs., 98–99

for maximum resiliency to stress, 6–7

nutritional stress in, 32

for staying biologically young, 42–43

for virility, 53–54

J

jet lag, 98–99

junk food, 47–48, 114–116

K

ketone bodies, 3–4

L

L. planetarium, 84

Lactobacillus acidophilus, 84–85

lactoferrin, 3

lactose, 124–126, 128

libido suppression, and CR mimetics, 121–122

life-shortening, sugar toxicity as, 78–79

lifestyle, and aging, 42–43

lipids, unsaturated fats as stress-resisting, 76

longevity

antioxidant supplements impacting, 90

berberine activating AMPK pathway for, 71

free radical theory of aging and, 12–13

hormetic elicitors counteracting brain aging, 100–101

hunger/hardship essential for, 48

maximum life expectancy, 47

NAD as life charger for, 75

for nonhuman friends, 104–105

our innate program to stay young, 13–14

sacrificing for social prosperity, 112

sirtuin-activating compounds (STACs) for, 72

spices, red wine, and vinegar for, 73

for survivors of life-threatening conditions, 112–113

underfed are selected for, 45

Low Dose of Toxin Can Help Relieve/Prevent Toxicity, Principle 3, 8–9, 84

M

Maillard reaction, 80

malignancy, 40, 49

mammalian breast milk, stress-protective molecules of, 3

maximum life expectancy, 47

Maximum Resiliency Requires Combined Nutritional/physical Stress, Principle 2, 6, 7, 18–19

melanocortins, 21, 32

mental injuries, healing, 9

mental stress, chronic, 19

metabolic systems, as dysfunctional, 22

Methanogenic Archaea, 82, 84

microbiota, disruption of gut flora, 85

military training, 5–6

milk

Bifidobacterium in animal breast, 74

from grain-fed animals, 65–66

from grass-fed animals, 65, 69, 125–126

potential harm of soy/hydrolyzed protein, 127–128

recommended dos and dont's, 129

stress-protective properties of, 65

milk, human

Bifidobacterium in mammalian, 74, 85

current formulas fail to mimic composition of, 123

macronutrient composition of, 126

milk of other species carries components of, 124

as most stress-protective food, 65

need for formulas that mimics, 122–123

pesticides found in human, 91

preventing allergies with, 127

qualities of, 123–124

stress-mimicking molecules of, 3

miRNA (microRNA) profiles, genetic engineering, 86–87

mitochondrial density, muscle fitness, 103–104

mood-lifting nutrients, for depression, 107

MSG (monosodium glutamate), 83–84, 127–128

mTOR growth pathway, 40–43, 45–46, 71

muscle

building, 49–54

thermal shock for recovery of, 101–104

N

NAD (nicotinamide adenine dinucleotide), 75–76

NADH, ratio of NAD to, 75–76

natural selection, 23, 29–30, 45, 49, 51, 52, 113

neuroendocrine responses, 17, 19

nonflavanoid phenols, 70

noradrenergic neurons, stress-reward, 31

NR (nicotinamide riboside), 74–76

nutritional stress, 6–7, 65

O

obesity

antiobesity hormetic elicitors, 70–72, 74–75

breaking weight loss plateaus, 96–97

excessive fructose linked to, 80–81

infant formula and later life. see infant formula

probiotics that cause, 84–85

sugar alcohol causing, 82

obsessions, 33–34, 36

obsessive-compulsive disorders, 35

orexigenic hormones, 32–33

overeating

aging triggered by, 45

anabolic feeding and persistent, 50–51

meal frequency and, 19

suppressing immune system, 25

vicious cycle of overstressing and, 18–20

overfeeding, and wrong exercise, 50

overfertilization of plants, 91–92

oversizing, of muscles, 49–54

overstressing, 7, 16–19

overtraining, 25

oxidative stress, 13

P

Paracelsus, 1, 8

Parkinson's, preventing, 99–101

peanuts, as superfood, 70

pesticides, as antihormetic pollutants, 90–91

PGC-1-alpha, 6, 103–104

phenols

counteracting brain aging, 100–101

as nature's most abundant hormetic elicitors, 70

stress-protective molecules of, 3

superfood nutrients of plant, 70–71

physical exercise. see also fitness

breaking weight loss plateaus with, 97

crisis management using, 109–110

food and fitness, 49–54

hormesis vs. brain damage and, 100–101

for maximum resiliency to stress, 6

narcotic impact of endorphins in, 56

recommended dos and dont's, 129

running yourself to death, 116–117

thermal shock for muscle injury, 101–103

upgrading muscle fitness, 103–104

while fasting to alleviate insomnia, 99

while fasting, to stay biologically young, 43

physical injuries, healing, 9

physical stress

combining nutritional stress with, 7

damage from chronic, 20

food cravings for protein during, 22

for maximum resiliency to stress, 6

setting up for longevity, 113–114

warning signs of overstress, 7

plants. see also wild plants

cross-dependency with animals, 60–61, 65

genetically modified, 85–87

hormetic elicitors in, 69–70, 100–101

instinct to grow, 59–60

losing instinct to coexist with other species, 61–62

price of becoming a human carnivore, 62–63

stress-mimicking nutrients in, 58

stress-protective molecules of, 2–3

pleasure-seeking behavior, 2

postconditioning hormesis, 8–9, 101–103

preconditioning hormesis, 5–6

probiotics, 3, 84–85

prosperity, 112–114

protein

of human milk, 124–125

infant formula and, 127–128

right vs. wrong food combinations, 120

R

recommended dos and dont's, 131

red wine, as hormetic elicitor, 73

resveratrol, as calorie restriction mimetic, 71

Resiliency to Stress Extends Virility, Principle 7, 29, 53

reward-seeking behavior. see stress-reward system

ROS (reactive oxygen species), free radical theory of aging, 12–13

S

SAF (stress-activated food), 37, 42

salicin, as CR mimetic, 71

salmon, reproductive system of, 27

search-for-food response, 2, 17, 20

sexual fitness

consequences of sugar toxicity, 78–79

CR mimetics and libido suppression, 121–122

diet and, 52

and stress, 27–30

sirtuin-activating compounds (STAC), 72, 75

skill training, as preconditioning hormesis, 5–6

social status, and natural selection, 30

society

biological conflict between you and, 111–114

of junk-food addicts, 46–47

soil bacteria, stress-protective molecules of, 3, 69, 73–74

soy formula, may cause harm, 127–128

spices

eliminating anorexia and bulimia with, 96

as hormetic elicitors, 72–73

stress-protective compounds of, 58

spiritual being, hunger/hardship and, 48

STAC (sirtuin-activating compounds), 72, 75

starches, right vs. wrong food combinations, 120–121

stem cell production, inducing, 16

stress

aging and, 39–43

biology of, 1–4

cellular response to, 11–14

code of, 5–9

desire for, 55–58

energy trigger and. see energy trigger

feeding and. see feeding and stress

rewards of. see stress-reward system

sex and, 27–30

staying young depends on resilience to, 40–41

Stress Principles

Energy Deficit is Key Factor of Hormesis, 16

Excess Energy Intake Inhibits Hormesis and Shortens Life, 16–17

Exposure to Low-level Stress Yields Resiliency to High-level Stress, Principle 1, 6

To Grant Hormesis, Stress Must Be Intermittent and Not Chronic, 18, 23

Low Dose of Toxin Can Help Relieve/prevent Toxicity, 8–9

Maximum Resiliency Requires Combined Nutritional/physical Stress, Principle 2, 6–7

overview of, xiii

Resiliency to Stress Extends Virility, 29

stress response system

adaptive, 2

dysfunctional, 34–35

as oldest/most conserved biological system, 3

overfertilization inhibiting, 91–92

pesticides inhibiting, 90–91

prevents damage by stress, 39

primal cravings crushed by inhibitors of, 22

sharing stress-mimicking molecules, 3

as shield against aging process, 39

staying biologically young, 42

sugar inhibiting, 78–81

stress-activated food (SAF), 37, 42

stress-mimicking molecules

desire for, 58

either heal or harm, 70

overview of, 2–3

staying biologically young, 42

for virility, 53–54

stressors

constant attack by daily, 39

as harmful after certain threshold, 116

reward-seeking behavior of addiction to, 57

stress-protective compounds, 6

stress-reward system

dictating behavior, 31–32

and feeding, 32–33

and obsessions/addictions, 33–34, 36, 57

overcoming depression, 105–107

stress-mimicking nutrients and, 37

virtual reality and, 37–38

sucrose. see sugar

sugar

as antihormetic food ingredient, 78

avoiding, 129, 131

dangers of fast-releasing, 17

fructose, 79–81

infant formula should avoid, 123, 126

overstimulating mTOR with, 43

right vs. wrong food combinations, 120

sexual potency affected by, 53

sugar continued

stress response inhibited by, 3

toxicity, 78–79

sugar alcohol, 82, 129

superfoods, 70–71

survival

energy deficit boosts longevity and, 15–17

excessive growth and lower, 49

feeding under stress as threat to, 21–24

of the fittest/unfittest, 45–46

pesticides shatter human/animal, 91

shift from carb to fat fuel essential for, 3–4

synthetic nutrients, 89–90, 123, 129

T

thermal shock, muscle recovery, 101–103

threshold, chronic/addictive stress, 56–57

To Grant Hormesis, Stress Must Be Intermittent and Not Chronic

addictive stress vs. intermittent stress, 57

eliminating anorexia and bulimia, 96

in physical training, 116–117

reversing chronic stress, 20

To Grant Hormesis, Stress Must Be Intermittent and Not Chronic, Principle 6, 18, 23

toxin

gene contamination in food as, 87

industrial fructose as, 79–81

relieve/prevent toxicity with low dose of, 8–9

sugar as, 78–79

traumatic events, 8–9

U

unsaturated fats, as stress-resisting lipids, 76

V

vaccination therapies, 5–6

vinegar, as hormetic elicitor, 73

virility

alphas vs. betas and, 27–30

effect of sugar on, 78–79

Resiliency to Stress Extends Virility, 29, 53

sexual fitness and, 52–53

virtual reality, instinctual reward-seeking, 37–38

vitamin B3 niacin, stress response, 74

vitamin D (calcitriol), stress response, 3, 74

W

weight

loss, 96–97, 115–116

overstressing and fluctuation in, 7

virility vs. gain in, 52–53

whey, in infant formulas, 126, 128

wild plants

nutritional superiority of, 63, 65–68

removal from human habitat, 61

stress-protective molecules of, 3

unsaturated fats in, 76

withdrawal symptoms, stress addiction, 56

worst-case scenario, facing, 108–110




About the Author


[image: new_author_pic.tif]
Photo credit: Aaron LeMay


Ori Hofmekler is a modern renaissance man, author of The Warrior Diet, and the first to introduce the concept of intermittent fasting in practice. A native-born Israeli, he graduated from the Bezalel Academy of Arts and Design and the Hebrew University, where he earned a degree in human sciences. Hofmekler’s formative military experience prompted a life interested in survival science and the biology of stress, all of which inspired him to pioneer a new area of research known as stress-activated food (SAF). The SAF project was initiated in collaboration with a group of scientists and scholars to investigate the impact of nutrients in stressed food on the health and lifespan of the consuming organisms. In 2013, Hofmekler introduced his SAF concept in a seminar at the New York Medical College, followed by a workshop at the BC Children’s Hospital in Vancouver, Canada, and a webinar on the code of stress in 2016. Hofmekler has since been working on new research that he believes can help utilize this data to further understand the dynamics of stress and improve life.

Hofmekler’s previous books include The Warrior Diet (2002, 2007), Maximum Muscle Minimum Fat (2003), The Anti-Estrogenic Diet (2006), and Unlock Your Muscle Gene (2011). He can be reached at www.defensenutrition.com, www.facebook.com/orihofmekler.warriordiet, or www.orihofmekler.com.


[image: AlsoBy_Page_Ori_RGB.png]

About North Atlantic Books

North Atlantic Books (NAB) is an independent, nonprofit publisher committed to a bold exploration of the relationships between mind, body, spirit, and nature. Founded in 1974, NAB aims to nurture a holistic view of the arts, sciences, humanities, and healing. To make a donation or to learn more about our books, authors, events, and newsletter, please visit www.northatlanticbooks.com. 


	North Atlantic Books is the publishing arm of the Society for the Study of Native Arts and Sciences, a 501(c)(3) nonprofit educational organization that promotes cross-cultural perspectives linking scientific, social, and artistic fields. To learn how you can support us, please visit our website.




OPS/image_fi/book_art/NABmark_stacked.png
J

North Atlantic Books
Berkeley, California





OPS/image_fi/171810b04/new_author_pic.png





OPS/image_fi/book_art/NABmark.png
North Atlantic Books
Berkeley, California





OPS/image_fi/171810b04/AlsoBy_Page_Ori_RGB.png
ALSO BY ORI HOFMEKLER

available from North Arlantic Books

Unlock The Anti:
»u Musdle Estrogenic
Gene s Diet

i Hofmokle

Unlock Your Muscl Gene
TS0

MAXIMUM
MUSCLE
MINIMUM

FAT

Maximum Muscls,
Minimum Fot

15643695

North Atlantic Books
www.northatlantichooks.com

The dni- Exrogenic Diet
15536840

ORI HOFNEKLER

The Warrior Diee
15200

North Adlnic Booksis sn independent,
‘nonprofit publisher committed to 3 bold
exploration of the relstionships between
‘mind, body,spiit and nature.





OPS/image_fi/book_art/cover.png
= PRINCIPLES

BIRESS

EXTEND LIFE, STAY FIT, AND WARD OFF FAT

URI HOFMEKLER AUTHOR OF THE WARRIOR DIET





