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Foreword

We have an epidemic of chronic degenerative disease in the United States:


	Two out of three people are overweight.

	One in three have diabetes or prediabetes.

	One in two will come down with cancer in their lifetime.

	One in three will experience diminished brain power as they age.



These are tragic statistics, and they are largely related to lifestyle choices that have worsened dramatically as a result of corporate interests that use media to effectively persuade and convince us to choose cheap, nutritionally bankrupt foods that accelerate our path to the above diseases.

The truth is that it simply doesn’t have to be that way. The foods you eat have substantial impact on your fitness and weight, and if you are armed with the truth about the way your body works and how food and exercise can positively influence your health, you can eliminate virtually all disease.

The challenge is that these large corporations have enormous resources to invest in marketing strategies that impair your ability to make wise choices. In addition, healthier options are typically not as convenient as processed foods that have been altered with chemicals to provide tasty flavors.

Besides food and nutrition, exercise plays a considerable role in our overall health and fitness.

I have been passionate about exercise for many years and first started exercising in 1968 by running long distances. I continued running for more than forty years, until I realized that it wasn’t the best exercise for staying healthy. While running is certainly better than nothing, newer research clearly indicates that running can cause long-term heart damage.

Recent studies show that other exercises, such as high-intensity training and others that Ori Hofmekler promotes in this book, are far superior. Unfortunately, I wasted four decades of my life doing the wrong types of exercise.

The good news for you is that you don’t have to make the same mistake made by over 90 percent of those who exercise. Simple cardio is something you want to avoid in exchange for far healthier forms of training, ones advocated by Ori.

Amazing results can occur when you combine the powerful tools of nutrition and exercise to optimize your health. You can induce shocking improvements and changes in your body. The challenge required to achieve this magic, however, is more complex than initially thought. It is not as simple as eating healthy foods and working out.

That is where Ori comes in, providing instructions to help you understand not only the details of the right types of exercise and food, but also the importance of sequencing to make it all work well together.

Like in so many areas of life, you can have the right ingredients, but if you put them in the wrong order, the end result will not be what you are looking or hoping for. Timing truly is far more crucial than most people realize.

Yes, keeping your bones healthy and strong is important, but what many people fail to appreciate is the emerging epidemic of sarcopenia, or low muscle mass, that predisposes one to injury and falls and that increases the risk for fracture.

Ori does a magnificent job of reviewing the new scientific research in this area and condensing it for you in this reader-friendly, easy-to-understand book. The information provided here will give you the practical details you need to maximally leverage your exercise and diet in order to improve your health and longevity and to gain muscle mass that is crucial for you to maintain as you age. It is not any fun to merely survive as you grow older; you have to age gracefully and retain as much function, movement, and strength as you possibly can.

Ori’s program will allow you to do just that. Unlock Your Muscle Gene breaks new ground in defining the origins of human diet and training, digging into evolutionary biology and anthropology science to identify the authentic criteria upon which humans are destined to eat and exercise.

Ori has refined the concept of manipulating hunger and satiety peptides to boost your metabolism and thyroid while optimizing hormones like testosterone. He does this by helping you understand how you can shift from hunger-promoting foods to satiety foods. This helps train your body to endure hunger as a natural means for weight management and a powerful anti-aging strategy that will help trigger stem-cell activation, reduce telomere shortening, and enhance multiple biochemical pathways that will help decrease the rate at which you age.

Ori played a major role in helping me understand the details of how to accomplish all of this, and for many of you, the information you learn in this book will directly translate into getting leaner and stronger than you have ever been in your life.

Joseph Mercola, DO, founder of Mercola.com


Introduction

Our common approach to fitness has been failing miserably. Most people attempt to get “less fat” or “less unfit” rather than lean and fit. Most aim at getting “less unhealthy” rather than healthy. Perhaps you too have become accustomed to accept failure as the norm. Our society is now getting fatter and sicker than ever in spite of the ever-growing number of dieters and gym members among us. Something is very wrong with our fitness concepts, and most of us aren’t even aware of that.

The purpose of this book is to expose the misinformation and fallacies associated with common fitness and present the true, fundamental principles upon which human physical conditioning should be based. Human fitness is not a random collection of exercises, and it isn’t about eating less junk food or popping megadoses of vitamins.

Your fitness is a well-defined system. It is rooted in your biology, and it’s programmed in your genes. Human fitness is based on specific rules, and you need to know how to follow these rules.

Each of us possesses genes that preserve and develop the muscle, and incredibly, the same genes also extend our lives. Your body has an inherent muscle-building mechanism that can be activated at any age. And there is no need to force the body to do anything that it isn’t programmed for.

There is no need for drugs or pills. No need to waste time in prolonged gym classes or boring aerobics sessions. And no need to shove in freaky amounts of protein food all day long.

But to turn on this muscle-building mechanism, you need to know what to do. You need to know what the real triggers of your muscle are, and you need to know how to use them.

So what are these triggers?

What are the facts? And where is the truth?

Facts: Certain nutrition and training protocols have been shown to build muscle, sustain health, and promote longevity, whereas other protocols have been shown to waste muscle, shatter health, and shorten life. But due to a lack of knowledge, most of us have no clue what to do. We’re largely unaware of what we’re doing wrong, and we don’t even know what we’re doing right.

Truth: Cutting through the false fitness theories that are so prevalent today, it’s becoming more and more critical for us to know who we really are as a species.

You need to know what triggers your body to thrive, what triggers your muscles to develop, and what causes them to age and degrade.

Unlock Your Muscle Gene takes away the confusion factor. When you know how to use the right triggers, you can unleash innate forces that can literally transform your body to become stronger, leaner, and increasingly healthier.

Life requires you to act. The choice is now in your hands.
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Chapter 1
What Triggers Your Body to Thrive?

Your body is equipped with a highly sophisticated metabolic system that is committed to one single mission: keeping you alive—especially during times of adversity. It’s amazing how well we’re programmed for adversity. The human body is like a stress converter. It turns pain to power.

Hunger and hardship are the real triggers of your body. This may seem surprising, but it’s the truth. Challenging your body with these primal triggers is what forces it to adapt and improve.

Accumulating evidence indicates that your body thrives when challenged with nutritional and physical stress. Both hunger and physical hardship have been shown to benefit human survival, and the benefits you get from hunger and hardship seem to be deeply rooted in your biology.

The Pain to Power Principle

Lack of food apparently triggers a survival mechanism that helped early humans endure times of food scarcity. Along similar lines, exercise benefits us by triggering a primal mechanism that enabled early humans to endure extreme physical hardship.

These inherent mechanisms are part of the human survival apparatus. When triggered, they help us by increasing energy efficiency, recycling tissues, improving body composition, and boosting strength and the capacity to resist fatigue and stress. Your survival requires challenge and action. The biological rule is as plain as it is bold:

ACTIVELY SURVIVE OR PASSIVELY DIE

It is now known that the human body evolved to better survive when challenged. Both your brain and muscle develop only when adequately stimulated. Yes, we often need to go through a painful experience to develop a skill. That’s how soldiers, athletes, doctors, and musicians become successful. Pain comes with the territory.

Conversely, the lack of mental or physical hardship leads to stagnation and degradation. Indeed, when passive, sedentary, or only moderately challenged, the body begins to waste. The consequences are muscle degradation, excessive fat gain, chronic disease, and a shortened life span. Aging, for instance, is a tissue-wasting process.

Can you block this process? Your body is certainly equipped with the means to counteract aging, but modern lifestyles and fitness systems are not designed for that.

What’s Wrong with Your Fitness?

Nowadays, we don’t need to hunt, fight, or flee to survive, and we rarely need to endure hunger. Virtually everything that our early ancestors had to struggle for is now readily accessible to us. But this is the core of the problem.

We have been shifting away from our species’ original program and from the necessity to actively survive. Typically our bodies are inadequately challenged. And the very stressors that had made our species thrive in the first place don’t apply to us today. These days, humans live “safely” like farm animals. And like our livestock, most of us are overfed and overweight.

What’s the Solution?

To reclaim your fitness you need to know how to trigger the biological mechanisms that preserve and build your muscles.

Muscle retention is the most critical element of human fitness. Skeletal muscle is the largest energy facility in your body, and it plays key metabolic roles. Besides force production for physical movements, your muscle participates in the regulation of glucose and lipid metabolism and protects you against insulin resistance, obesity, and cardiovascular disease.

Muscle wasting, which can develop from inadequate exercise, aging, or metabolic disorders, leads to the loss of physical capacity and increased risk for chronic disease.

So how do you turn on your muscle-building mechanisms? And how do you rejuvenate your body?
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Chapter 2
Turning on Your Muscle-Building Mechanism

Your main muscle-building mechanism is a complex protein called mTOR (mammalian target of rapamycin). mTOR is part of the insulin pathway, and its actions depend on your body’s insulin sensitivity. When activated, mTOR signals your muscle to increase protein synthesis and gain size. When mTOR is inhibited, muscle protein synthesis shuts down, resulting in a loss of muscle mass.

It’s the ratio between protein synthesis and protein breakdown that dictates whether you build or waste muscle.

There are three primary activators of mTOR in the muscle:


	Insulin (and insulin-like growth factors)

	Amino acids

	Mechano-overload



And there are three main inhibitors of mTOR:


	Insulin resistance

	Exercise

	Fasting



This raises a question: If exercise inhibits mTOR, how does it promote muscle gain? And what about fasting?

The answer is a bit tricky. Even though both exercise and fasting initially inhibit mTOR, they actually stimulate it right after. Let’s take a closer look at that.

How Exercise and Fasting Stimulate Muscle Buildup

During exercise, mTOR is inhibited while potentially stimulated, similar to a compressed spring in a box. As soon as your exercise is done, mTOR kicks in with a vengeance. Then, with amino acids nourishment and insulin interference, mTOR acts to boost your muscle protein synthesis to a level that exceeds the rate of protein breakdown.

The result: you earn a positive protein balance and a net muscle gain.

Interestingly, mTOR responds to fasting in a similar way. During fasting, mTOR is inhibited but potentially stimulated so when you eat, it’s swiftly reactivated, and your muscle shifts from a catabolic to an anabolic state.

It seems that the same mechanisms that inhibit protein synthesis in your muscle during exercise and fasting contribute to the stimulation of muscle protein anabolism right after.

But there is something else about exercise and fasting. When combined, they activate a mechanism that regenerates new muscle and brain cells.

The Mechanism That Regenerates New Muscle and Brain Cells

Scientists are now finding evidence that fasting and exercise activate genes that encode growth factors in the brain and muscle to convert brain stem cells and muscle satellite cells into new neurons and muscle cells, respectively.

This amazing rejuvenation mechanism seems to respond best to the combination of fasting and exercise. Technically, it’s triggered by lack of food, muscle injury, and protein breakdown (such as that caused by intense exercise and fasting).

Unlike mTOR, however, this rejuvenation mechanism isn’t primarily about tissue buildup, but rather about tissue repair. It recycles old, damaged, and broken cells into new cells and thereby protects against injury and aging.

We’ll take a closer look at this rejuvenation mechanism later on, but for now let’s continue with mTOR and its anabolic actions after exercise.

The period right after exercise is particularly important. This is the time when the muscle is most ready to assimilate nutrients and protein. It’s called “the window of opportunity,” and for a good reason.

The Window of Opportunity

As noted, mTOR is highly responsive to insulin, and to IGF-1 (insulin-like growth factor-1) in particular. IGF-1 is the most potent growth factor in your muscle. Its production is stimulated by intense exercise, but it needs insulin interference to finalize its actions. All this comes into play during the recovery period after exercise.

When you eat a recovery meal right after exercise, insulin acts to potentiate IGF-1, which is already at peak level. That’s the ideal time to feed your muscle and promote muscle gain—hence, the window of opportunity.

Let’s take a closer look at the physical and nutritional triggers of your muscle mTOR.

The Physical Triggers of Your Muscle mTOR

Researchers have found that the main physical trigger for your muscle mTOR is mechano-overload. Mechano-overload is the impact you get from intense strength, speed, and explosive drills. In technical terms, mechano-overload triggers the release of a cellular compound called phosphatidic acid, which turns on your muscle mTOR to increase protein synthesis in the myofibrils.

In addition to activation of mTOR, mechano-overload triggers genes encoding growth factors and myogenic regulatory factors (MRFs), which turn on satellite cells to commit and differentiate into new muscle cells.

Note that moderate exercise and aerobics can’t do that. They lack the intensity needed to yield this anabolic impact. Aerobic training affects mainly the mitochondria (the cellular energy facility) but hardly affects the myofibrils. Even though aerobics yields some cardiovascular benefits, it fails to build muscle mass.

Quite often, chronic, prolonged aerobics drills can actually give your muscle the wrong signal and lead to loss of muscle size and diminished strength.

Is Aerobics Bad for You?

Researchers in the area of muscle biology and aging have found growing evidence that prolonged aerobics training increases the risk of oxidative damage in your muscle. This type of training causes an overwhelming accumulation of free radicals, which beyond a certain threshold will cause oxidative damage in your muscle fibers and mitochondria. This risk of oxidative damage becomes increasingly higher as you get older.

In comparison, intense exercise protocols that are inherently short have been shown to minimize this risk.

In order to get desirable results, the physical triggers must be incorporated with nutritional triggers. Let’s see what kind of nutritional triggers are needed.

The Nutritional Triggers of Your Muscle mTOR

The main nutritional triggers of your muscle mTOR are essential amino acids, particularly the amino acid leucine. Studies reveal that intravenous administration of amino acids increases the rate of muscle protein synthesis after exercise and simultaneously lowers the rate of muscle protein breakdown.

Dietary protein seems to be the primary factor in muscle nourishment. Researchers worldwide believe that the diet protocol that benefits human fitness most is the high-protein, low-carbohydrate diet. Recent studies have reported substantial benefits of the high-protein, low-carbohydrate diet on muscle conditioning and weight loss.

A key element in this diet regimen appears to be the high intake of the amino acid leucine, which is part of the branched-chain amino acids, or BCAAs (leucine, isoleucine, and valine). Along with the stimulation of muscle protein synthesis, leucine has been shown to modulate insulin and blood sugar. But to further understand how leucine regulates muscle buildup, we need to take a closer look at leucine’s actions.

Leucine and Muscle Buildup

Unlike other amino acids, which serve mainly as building blocks for muscle protein, leucine has an additional role: it signals your muscle mTOR to increase protein synthesis. Incredibly, leucine has been shown to stimulate muscle protein synthesis even during times of food restriction or after prolonged physical hardship.

It’s the sheer increase in circulating leucine concentration that triggers the mTOR in your muscle.

On the cellular level, leucine stimulates phosphorylation of an inhibitory protein, 4E-BP1 (4E-binding protein 1). The removal of this inhibitory protein activates initiation factors to increase muscle protein synthesis.

Researchers believe that leucine’s unique role in the regulation of muscle protein synthesis is consistent with the retention of lean body mass seen with high-protein diets during weight loss.

So what’s the best food source of leucine?

The highest food concentrations of leucine and BCAAs are found in dairy products, particularly quality cheese and whey protein. And even though leucine is relatively abundant in our food supply, it is often wasted as an energy substrate or used as a building block rather than an anabolic agent. This means that to establish the right anabolic environment, you should try to increase leucine consumption beyond maintenance requirements.

But beware that only food-based leucine can benefit the muscle without side effects. Intravenous administration of free-form amino acids (including leucine) has been shown to cause severe hyperglycemic reactions and insulin resistance. When free-form amino acids are artificially administrated, they rapidly enter the circulation while disrupting insulin function and impairing the body’s glycemic control. This proves again that we’re programmed to benefit only from whole-food nutrition.

How Much Leucine Do You Need to Consume to Get Results?

Based on nitrogen-balance measurements, the requirement for leucine to maintain body protein is 1 to 3 g daily. To optimize its anabolic pathway, it has been estimated that leucine requirement should be about 8 to 16 g daily (roughly 500–1,500 g protein food intake from the typical diet as compared to only 100 g whey protein).

The chart below presents leucine content in common foods.

Leucine Content in Food / per 100 g



	Whey Protein Concentrate   
	8.0 g



	Raw cheddar cheese   
	3.6 g



	Lean beef   
	1.7 g



	Salmon   
	1.6 g



	Almonds   
	1.5 g



	Chicken   
	1.4 g



	Chickpeas   
	1.4 g



	Egg yolk   
	1.4 g



	Raw eggs   
	1.0 g



	Sheep’s milk   
	0.6 g



	Pork   
	0.4 g



	Cow’s milk   
	0.3 g




This means that to get the minimum 8 g of leucine required for anabolic purposes, you need to consume the following amount of foods:


	A pound of lean beef

	A pound and a half of chicken

	Three pounds of pork

	Over a pound and a half of whole eggs (sixteen eggs)

	Over a pound of almonds (over 3,000 calories)

	Half a pound of raw cheddar cheese



Remarkably, you get the same amount of leucine from only 3.5 oz of whey protein.

You can see how whey-protein supplements can effectively allow you to get the minimum leucine required for muscle gain without taking in massive amounts of food and calories. You can also notice the great anabolic potential of lacto-vegetarian proteins such as beans, eggs, and cheese.

Note that the anabolic impact of leucine is proportional to its availability and is dependent on its circulating levels. This means that the more leucine you consume from food, the greater the anabolic impact.

Now that we know what triggers your muscle mTOR, let’s see what disrupts it.

What Disrupts Your Muscle mTOR?

Since mTOR is part of the insulin pathway, it can be utterly disrupted by insulin resistance. That’s why diabetes is typically associated with muscle wasting. And that’s why high-glycemic diets and their insulin-shattering effects are potentially detrimental to muscle development.

Other disruptors of mTOR include nutritional deficiencies and accumulated oxidative stress such as that due to injury, overtraining, or muscle inflammatory disease.

Caffeine is another mTOR inhibitor, but caffeine isn’t really bad for your muscle. It actually inhibits mTOR in a manner similar to exercise, meaning you can have your coffee before or during training, but not right after. This will allow a complete, uncompromised activation of the mTOR during the recovery period following exercise.

Next we’ll take a look at another important factor that dictates whether you gain or lose muscle mass: the glycemic factor.
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Chapter 3
The Glycemic Factor

The triggering of your muscle mTOR requires a healthy insulin system. Any impairment in your insulin activity will shatter your muscle mTOR and jeopardize your chance to gain muscle mass. The opposite is also true: anything that improves your insulin activity will help promote muscle buildup.

The glycemic factor seems to be a key determinant in muscle conditioning. It is the factor that dictates the fate of your insulin and your muscle.

The food that has been shown to be the most complementary to your insulin is dietary protein. Studies have reported that dietary protein has a beneficial stabilizing effect on your body’s glycemic control. Furthermore, protein has been shown to serve as the ideal fuel during times of fasting and intense physical hardship, as it prevents hypoglycemia and maintains energy homeostasis.

Protein: Your Ideal Fuel during Intense Hardship

Protein can serve as the ideal muscle fuel during intense exercise. But your body uses only certain amino acids for that purpose: the branched-chain amino acids (BCAAs).

A large percentage of dietary amino acids is oxidized and wasted even before reaching the circulatory system. The exception to this pattern are the BCAAs; over 80 percent of dietary content of leucine, valine, and isoleucine reaches circulation.

It seems that the body spares these amino acids for one purpose: muscle fueling.

The Alanine-Glucose Cycle: Your Most Efficient Muscle-Fueling Mechanism

BCAAs reach the muscle directly to serve as emergency fuel. They contribute carbon to glucose synthesis via a process called the alanine-glucose cycle. This process converts BCAA into alanine and glutamine, which then serve as carbon donors to the production of glucose.

And all this without spiking insulin.

What’s special about the alanine-glucose cycle is that it allows you to fuel your muscle and burn fat at the same time.

The alanine-glucose cycle accounts for 40 percent of gluconeogenesis (endogenous glucose production) during prolonged exercise. The rest of the glucose comes from glycogen breakdown.

Gluconeogenesis occurs mainly in the liver and grants a perfect supply of glucose to your muscle when no other fuel is available. This fueling mechanism is so efficient that it persistently keeps blood sugar from spiking or plummeting.

Gluconeogenesis is the only fueling mechanism that yields perfect glycemic control. It releases to your muscles the exact amount of glucose needed during times of intense physical or nutritional stress. That makes it the ideal fueling mechanism for athletes engaged in nonaerobic drills such as weight lifting, boxing, or grappling. Amino acids seem to be the ideal fuel to prevent “hitting the wall.”

It’s plausible that we evolved to possess this perfect protein-fueling mechanism during primordial times, when humans were engaged in extreme physical hardship while being on a frugal diet that was primarily low-glycemic foods, devoid of grains and sugar.

In fact, this fueling mechanism benefits us only when we’re deprived of dietary carbohydrates.

High-carb meals shut down this awesome fueling mechanism, and your body shifts instead to the less-effective carbohydrate fuel.

Is Carbohydrate Fuel Bad for You?

Carbohydrate fuel is like a double-edged sword. Complex carbohydrates are a viable fuel choice for endurance training. Endurance athletes such as long-distance runners have used them for glycogen loading.

Nevertheless, there is growing evidence that the human body has not evolved to do well on a high-carbohydrate diet. In addition, as we age, we tend to further lose our tolerance to carbohydrate foods and their glycemic load.

Under certain conditions carbohydrates may act to prohibit muscle development. A recent study revealed that adding simple carbohydrates to protein supplements negated the anabolic effect of the protein and blunted muscle protein synthesis in a group of healthy people over the age of sixty.

One of the major problems with today’s fitness practices is the ignorance toward muscle fueling. We have been shifting away from the primal low-glycemic fuel (protein and fat) into the high-glycemic fuel (refined carbohydrates). Again, we pay the consequences with ever-growing rates of people suffering from premature aging, muscle wasting, diabetes, obesity, and related disorders.

To retain and improve your physical fitness, you must shift back to the low-glycemic foods you were originally programmed for, such as nuts, seeds, legumes, and protein. Minimize the consumption of high-glycemic foods and avoid all sport nutrition and diet products (bars and powders) that are high in sugar or refined carbohydrates.

The glycemic factor is a major determinant of muscle conditioning. Nonetheless, in real life there are many other factors that potentially dictate whether you build or waste your muscle. And there are many important issues that we must address.

For example, what causes your muscle to degrade? And what makes it thrive?

That’s next.
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Chapter 4
What Causes Your Muscle to Degrade and Age?

Muscle degradation begins in your genes. Scientists identified multiple genes that regulate your physical condition and biological age; most notable among them are those involved in the sustainability of the muscle. It’s the decrease in expression of these genes that causes your muscles to deteriorate and age.

Muscle degradation seems to be part of a larger phenomenon. According to the physical laws of thermodynamics, your muscles and body are under constant attack—persistently slammed by the universal forces of entropy. Entropy tries to degrade every living structure on this planet into ash.

To survive that force, you’re equipped with a highly sophisticated life-support system that protects your body with an impressive arsenal of life-sustaining compounds. These include your body’s own antioxidant peptides and enzymes, immune components, cellular factors, heat-shock proteins, growth factors, and energy molecules—all of which are designed to counteract entropy, rejuvenate tissues, and defeat death.

Life is a constant struggle. Your survival depends on the balance between these opposite forces: rejuvenation versus degradation, life versus death.

As long as the life forces within you are stronger than the forces of degradation, you can keep a youthful appearance and a robust state of health. And every time you heal wounds, restore tissues, or build muscle, you literally beat entropy.

It seems that the power to overcome degradation and death is within you. But how do you take advantage of it? Can you keep your body strong and viable throughout the ages?

Is Aging Inevitable?

Chronological aging starts from the minute you’re born. You can’t possibly stop the clock from ticking.

But there’s also biological aging, and growing evidence indicates that this kind of aging can be slowed and even reversed, particularly in the muscle tissue.

The reason is that muscle aging isn’t necessarily chronological. A sixty-year-old can have a muscular gene profile similar to that of a person only thirty years old. And a thirty-year-old can already be expressing the genes of a sixty-year-old.

Can Muscle Aging Start at a Young Age?

Muscle aging can start at a young age—as early as the third decade of life. Many young adults may unknowingly be suffering from symptoms of muscle aging, and these become more and more notable as time goes by.

Typically, as a person gets older, the skeletal muscle loses aerobic capacity and strength, as well as size. This is how the vast majority of people today experience aging.

But is it possible to stop that process?

In many respects, it is. But you need to know what triggers the genes that enable your muscle to resist aging.

And note that your daily activities are essential in this process. How you eat, how you exercise, and even how you rest translate into gene activities, and these activities dictate whether you age or stay young.

But to know what to do, you first need to understand what muscle degradation means.

Muscle Degradation

Muscle degradation is a major blow to your body. It’s associated with more than just loss of muscle size and strength—muscle degradation can lead to a total metabolic decline.

The biological role of skeletal muscle goes far beyond locomotion. The muscle is responsible for keeping your metabolic system intact. It essentially protects you against obesity, diabetes, and cardiovascular disease. It also enhances your cognitive function and keeps your body young.

Given this, muscle degradation can lead to a major health crisis on a scale far beyond what’s commonly thought.

The loss of muscle means a loss of capacity to utilize energy. And a loss of energy means vulnerability to disease, excess weight, and accelerated aging. Muscle degradation seems to be a major factor contributing to the current epidemic of obesity, diabetes, and cardiovascular disease.

It’s becoming evidently clear that the benefits you get from your muscular system are essential to your health. Keeping yourself in shape not only makes you feel younger and stronger—it might just save your life.

What Causes Your Muscle to Degrade?

There are many causes of muscle degradation. These include muscle misuse, insulin resistance, hormonal disorders, nutritional deficiencies, inflammatory disease, and aging. But while each of these factors plays a role in muscle degradation, there is growing evidence that they all relate to one underlying cause: oxidative damage by free radicals.

Free radicals, known as reactive oxygen species (ROS), are toxic by-products of metabolism. They also invade your body in the form of chemical toxins or rancid food substances. Free radicals lack subatomic particles and are consequently highly reactive as they seek to bind and destroy your cells and tissues.

To defend against these destructive particles, your body uses its endogenous antioxidants along with dietary antioxidants. But when the cumulative concentrations of free radicals overwhelm your body’s defenses, oxidative damage to cells and tissues starts taking its toll, destroying cellular proteins, lipids, and nucleic cells.

The accumulated oxidative damage leads to three detrimental changes in the muscle:


	Loss of mitochondrial function

	Loss of neural wiring

	Loss of muscle fibers



The most notable damage occurs in the mitochondria, which is your muscle’s energy facility. What are the consequences of mitochondrial damage on your muscle and body? That’s next.
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Chapter 5
Loss of Mitochondrial Function

The mitochondrion is the energy combustion chamber of the cell. It’s an independent cellular organelle that has its own membrane, enzymes, protein, and DNA. Mitochondria are responsible for the utilization of energy for all life functions.

The primary risk to the mitochondria is in the process upon which they utilize energy. Energy utilization in the mitochondria is a brutal event. It involves a molecular exchange of electrons and protons through the mitochondrial inner membrane, and it puts massive oxidative stress on the mitochondria themselves.

To deal with this, your muscle mitochondria are equipped with their own antioxidant enzymes and peptides. But these aren’t always sufficient. When oxidative stress surpasses the mitochondria’s antioxidant capacity, oxidative damage starts taking its toll, shattering the mitochondrial machinery.

What Causes Accumulated Oxidative Stress?

Oxidative stress can accumulate due to a number of factors, including muscle disuse, aging, chronic overtraining, chronic infection, radiation, chemical toxins, synthetic food additives, nutritional deficiencies, and rancid fat and excessive sugar or fructose intake.

When some of these factors are combined together, the consequences can be detrimental.

For instance, when nutritional deficiencies occur along with chemical toxicity and chronic overtraining, their combined effects could be overwhelmingly destructive, leading to mitochondrial damage in the muscle and a total energy crisis in the body.

The Consequences of Mitochondrial Damage

Mitochondrial damage involves a pathological increase in lipid peroxidation, which destroys the mitochondrial membrane along with cellular proteins and DNA. This is one of the most debilitating side effects of aging.

Consequences of mitochondrial impairment are wide-ranging:


	Impaired capacity to utilize fat and carbohydrates for energy

	Insulin resistance

	Lower threshold for physical exercise

	Excessive weight gain

	Vulnerability to disease



But it doesn’t have to be that way. As we’ll see later on, there’s a way to save your mitochondrial energy system and keep it running strong.

Next we’ll take a look at another detrimental aspect of muscle degradation—the loss of neural wiring.
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Chapter 6
Loss of Neural Wiring

Your body has a magnificent network of neurons attached to your muscle fibers. Called the neuromuscular system, it controls all your physical actions. But when exposed to accumulated oxidative stress such as due to chronic overtraining, inflammatory disease, or aging, your neural wiring tends to deteriorate.

Consequently, your muscle is rendered weak and dysfunctional like an engine without ignition.

Neuromuscular deterioration is one of the most notable symptoms of aging. It involves gradual disintegration of the junctions between nerve and muscle, and it leads to the loss of motor units along with loss of muscle fibers.

Loss of Motor Units

A motor unit (neuro-motor) is the most basic element of the neuromuscular system. It’s a single neural fix, responsible for activating one or many muscle fibers. The more intense and prolonged your physical task is, the more motor units you require. And the more motor units you lose, the weaker and less responsive your muscle becomes.

But it’s the fast neuro-motors that you need most. The fast neuro-motors allow you perform intense physical tasks … and unfortunately these are first victims of neuromuscular degradation. The fast neuro-motors are most prone to age-related oxidative damage, and their deterioration leads to loss of fast muscle fibers.

Loss of Fast Muscle Fibers

Among your muscle fibers, the fast fibers are the most sensitive to damage. The reason for that is in the way they are wired to their neuro-motors.

Fast muscle fibers are attached to thick cable-like neurons, suitable for intense stimulations and strong contractions. But this highly geared neural-wiring infrastructure is particularly prone to damage by oxidative stress and aging. And its destruction leads to the loss of the fast muscle fiber itself, which again represents a major blow to your physical state.

So what can you do to prevent that loss?

You need to challenge your neuromuscular system. And you need to do this properly.

Challenging Your Neuromuscular System

Your neuromuscular system is programmed to thrive when challenged. It’s a highly adaptive system that can either develop or degrade itself depending on how challenged it actually is.

Let me explain.

Each physical task you undertake requires a distinct kind of neural wiring. Take weight lifting, jogging, and walking, for instance. Each of these activities requires a different kind of neural fix. The neurons that stimulate running aren’t the same as the neurons that stimulate walking. Similarly, resistance training demands a different neural fix than does aerobics training.

To improve itself, your neuromuscular system must be fully activated. This means that you need to challenge it with multiple tasks. You need to activate as many types of neuro-motors as you can, and particularly your fast neural motors.

The way to do that is first to train intensely and second to incorporate all performance capabilities.

Try to challenge your body intensely with exercises that incorporate strength, speed, and explosive drills. And then try repeating these drills (once or a few times) with minimum rest in between.

The endurance component, as you can see, is inherent to this training regimen.

Note that incorporating strength and speed together is not a common practice. Most exercise programs today lack the complexity and intensity needed for adequately challenging your neuromuscular system.

To sustain and improve your neuromuscular system, you may need to change the way you train. We’ll cover this in more detail later on.

Next, let’s see why and how you lose muscle fibers.
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Chapter 7
Loss of Muscle Fibers

Muscle degradation involves loss of muscle fibers. But it’s the deterioration of fast muscle fibers that is most detrimental. That’s the main reason why you tend to lose strength and speed as you get older.

So what’s the cause of that degradation? And why do you tend to lose fast muscle fibers as you get older?

The loss of fast muscle fibers occurs mainly due to two reasons: inadequate physical challenge and accumulated oxidative damage. Fast muscle fibers are the first to be victimized by the aging process, and they tend to deteriorate due to lack of intense exercise.

But is the loss of fast muscle fibers necessary?

To answer this, we need to take a look at another factor: your muscle genes.

The Genes That Build or Degrade Your Muscle

The fate of your muscle is dictated by genes called myosin heavy chains (MHC genes). These genes are highly sensitive to physical triggers. Any change in your physical conditioning, such as an increase or a decrease in applied strength, is translated into gene activity that can build or waste your muscle fibers.

Simply put, both muscle development and muscle degradation are programmed in your genes. And both depend on your actions or lack of actions.

The MHC genes dictate your physical shape. When triggered, they program and reprogram the neural fix of your muscle fibers. In doing so, they determine how strong or resilient your muscle can be.

But this isn’t all.

Incredibly, the MHC genes can also change the character of your muscle fibers. They can literally convert one fiber type to another.

That’s a major evolutionary advantage.

The capacity to convert muscle fibers enabled early humans to adapt to extreme physical hardship, which included intense fighting, fleeing, or hunting for hours at a time. This trait allows you today to transform your physique and gain strength and durability without even increasing your muscle size.

But most importantly, the ability to upgrade your muscle fiber quality offers you the means to resist physical aging. With the right physical and nutritional triggers, you can literally improve the quality of your muscle fibers. And yes, you can retain your fast muscle fibers even at an older age.

To understand how this works, we need to take into account another factor: your muscle fiber hierarchy.

What makes one type of muscle fiber biologically superior or inferior to another? And how does this hierarchy affect your muscle fibers’ tendency to develop or degrade?

Your Muscle Fiber Hierarchy

Muscle fiber hierarchy is dictated by one key factor: the fiber’s quality. To evaluate a muscle fiber’s quality, we need to consider two factors: function and fueling capacity.

That raises the question: Which is superior, the fast fibers or the slow fibers?

In terms of function, the fast muscle fibers are stronger and faster than the slow muscle fibers. On the other hand, the slow fibers are more resilient to fatigue.

The slow fibers have a greater capacity to utilize oxygen and sustain aerobic activity because of their larger mitochondrial density and higher blood circulation. In theory, it seems that the slow muscle fibers possess some superior qualities.

But in real life, the slow muscle fibers are simply too slow and too weak.

They don’t provide you with the power you need for essential daily activities that require strength or speed. And in times of necessity or danger, which require swift and strong reactions, the slow fibers aren’t good enough.

It’s the loss of fast muscle fibers that is most devastating to your body. The destruction of fast muscle fibers prohibits you from retaining your muscle size and strength. And as you get older, the fast muscle fibers become even more essential to your vitality.

But note that there are two types of fast muscle fibers. One is superior to the other. And as you’ll see soon, the body acknowledges this fiber supremacy, so it tends to preserve it rather than degrade it.

So which muscle fiber is on the top of the hierarchy?

To figure this out we need to take a look at another variable: muscle fueling.

What is muscle fueling? And how does it affect the quality of your muscle fibers? That’s next.
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Chapter 8
Muscle Fueling

Muscle fueling is one of the most misunderstood factors in sport nutrition. Most people today don’t even know what it means.

To keep your muscle strong and viable, you must feed it with the right fuel. If you fail to do that, you’ll compromise your muscle’s capacity to generate force.

But first, you need to be aware that different muscle fibers require different fuels. As a general rule, the slow muscle fibers have a higher affinity to fat fuel, whereas the fast muscle fibers have different affinities. One is geared almost exclusively to carbohydrate fuel, and the other can utilize both carb and fat fuels.

What dictates the need for a specific fuel is the fiber’s enzyme content. Slow muscle fibers have a higher content of fat-metabolizing enzymes, whereas fast muscle fibers have a higher content of carb-metabolizing enzymes.

The following chart presents the fueling capacities and performance capabilities of the different muscle fiber types.

Fueling Capacities of Muscle Fibers


	Type IIB fast fiber: Called fast glycolytic, this fiber is mostly carb-dependent. The Type IIB fiber is the strongest and fastest, but it lacks durability.

	Type IIA fast fiber: Called fast glycolytic/lipolytic, this fiber is capable of utilizing both carb and fat fuels. The Type IIA fiber is strong, fast, and durable.

	Type I slow fiber: This fiber is classified as slow lipolytic, and it predominantly prefers fat fuel. The slow fiber is highly durable but lacks strength and speed.



How Muscle Fueling Affects Your Health

Muscle fueling plays an important role in sustaining your health. Individuals with a high percentage of Type IIB fast muscle fibers have a very limited capacity to utilize fat fuel. This limitation increases their risk for obesity, diabetes, and cardiovascular disorders.

In comparison, people with a high percentage of the Type IIA fast fibers and the Type I slow fibers are less likely to suffer from these health problems, as these fibers are highly efficient at utilizing fat fuel.

Muscle Fueling and Your Fitness Potential

Evidence indicates that there are more than just two types of muscle fibers. Humans are presumably programmed with ten MHC muscle-typing genes, out of which only seven are expressed. This raises an intriguing question: Are we living below our real genetic potential?

And if we do have a higher genetic potential, how can we “wake it up”? Is there a way to literally convert our muscle fibers from normal to superior? Could we possibly transform ourselves from aged and fragile to youthful and robust?

The answer is in your body.

The human body bears proof that we’re programmed for a certain degree of physical supremacy. And this potential for supremacy has to do with your muscle’s fueling capacity.

Biologically, it seems that we’re capable of developing an advanced muscle fiber—a hybrid with superior fueling capacities and unmatched qualities.

What exactly is that hybrid fiber? And can we really develop it? That’s next.
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Chapter 9
The Super Muscle Fiber

Have you ever wondered what made the ancient Roman and Spartan warriors so incredibly tough?

How could the average 140-pound Roman soldier (fully armed with a sixty-pound gear) endure a daily march of fifteen to thirty miles in rough terrain and then engage in ferocious hand-to-hand combat drills?

And how did the average Spartan warrior endure swinging and slamming a twenty-pound hoplite shield while mastering sword slashing and stabbing for hours at a time? (Try to swing and slam a twenty-pound weight on a punching bag for only three minutes and see how it feels.)

One possible explanation is that these soldiers developed a different muscle fiber than normal people do. Perhaps a super muscle fiber.

So what is that fiber? And does it even exist?

What Is the Super Muscle Fiber?

If there is a super muscle fiber, it isn’t yet classified as a type by itself; nor is it officially recognized as a muscle fiber per se. But as you’ll soon see, there is a high probability that this fiber indeed exists, most likely as an upgrade hybrid of an already advanced fast muscle fiber, the Type IIA.

What’s special about the Type IIA fiber is its unmatched fueling potential. It yields that fiber unmatched capabilities to generate force and resist fatigue.

Let’s see how the Type IIA fiber’s fueling contributes to its potential supremacy.

Highest Muscle Fiber Quality

Fast muscle fibers are inherently much more energetic than slow fibers. Their energy utilization rates are two to three times greater than those in slow muscle fibers. But as you know, there are two types of fast muscle fibers, and they aren’t created equal.

Of the two types, one is apparently more advanced than the other. The Type IIA is better equipped for enduring hardship.

Though the Type IIB fiber is the strongest, biggest, and fastest, it has a profound weakness: low fueling capacity and low durability. Its fueling is limited to mostly carbs, and it can barely utilize fat.

The Type IIA fiber, on the other hand, can utilize both carbohydrate and fat fuels. It has an unmatched capacity to sustain strength, which essentially gives this fast muscle fiber a clear biological advantage.

Most Evolutionarily Advanced Muscle Fiber

Biologist Ki Andersson says in his article “Aspects of Locomotor Evolution in the Carnivore (Mammalia),” that the musculoskeletal system of all mammalian predator species evolved to support their specific hunting behavior.

Humans have been primarily classified as pack hunters. In addition to that, based on shoulder/elbow morphology, humans exhibit features of ambush predators.

This means that beneath our civilized appearance, we’re inherently built with distinct predatory features.

As pack hunters, our legs (hind limbs) are designed for long pursuit. And as ambush hunters, our shoulders, elbows, and arms (forelimbs) are built with sufficient range of mobility for grappling and striking.

There seems to be a wolf and a wildcat in each of us. Like wolves, we form packs when engaged in pursuit of a prey or an enemy, and like wildcats we grapple and strike when forced to engage in hand-to-hand fighting.

Our predatory nature seems to be the biological factor that dictates the core of our fitness criteria. Based on that, we need to be strong, fast, and durable at the same time.

The Type IIA fast muscle fiber perfectly fits those criteria.

With its fast contractile power and unique capacity to utilize both carb and fat fuels, the Type IIA fiber can be strong and durable at the same time. No other muscle fiber has those qualities.

Special Durability

Early humans needed special durability. They had to survive intense, prolonged fight-or-flight activities that required highly durable fast muscle fibers. That special durability was a necessity millennia ago.

It has been speculated that our ancestors’ muscles were different from ours today. Some anthropologists suggest that early humans’ muscles were predominantly made up of more biologically advanced muscle fibers, similar to those found in gorillas.

According to Alan Walker, professor of anthropology and biology at Pennsylvania State University, the difference between modern humans’ and great apes’ muscle is in the number of motor units. Great apes have fewer but larger motor units than humans.

This enables the great apes to recruit more motor units and generate more force per any given task. In other words, great apes’ muscles are predominantly made up of fast muscle fibers, whereas human muscles are made up of both slow and fast muscle fibers. And you can see this in real life.

The average chimpanzee is about five times stronger than a fit, young football athlete. And the average gorilla is estimated to be about ten times stronger than a fit, young human athlete. That’s pound for pound.

So does this mean that we’re inherently weak?

Not really.

There are known cases of people demonstrating superhuman strength. This phenomenon is called hysterical strength.

Hysterical Strength

Hysterical strength is a known phenomenon in which humans exhibit considerably more muscle power than normal. It occurs in cases of people suffering from seizures. And based on anecdotal evidence, it can also occur when people are caught in very stressful survival situations.

There are reports of people being able to do things that would normally be considered impossible, like mothers lifting cars off trapped babies. Or in cases of severe electrical shock, when people are thrown violently by their own extreme muscle contraction.

Why don’t we normally express hysterical strength?

One possible explanation has to do with an inherent muscle-inhibitory mechanism in our brain. This cerebral inhibition prevents us from damaging our own bodies with our own muscles. It primarily targets our fast neuro-motors and prohibits our fast muscle fibers from reaching maximum contractile power.

But note that this inhibition is not manifested to the same degree in great apes.

And that tells us something: while great apes still maintain their primordial muscle power, we do not.

According to some biologists, humans have been gradually adapting over the past thousands of years to a weaker muscular system. Our skeleton today is not built to handle the extreme physical hardship that our early ancestors faced. Our ancestors’ bodies were more geared for physical power than our bodies are today.

It’s plausible, then, that early humans did not have the same muscle-inhibitory mechanism as we do today. Fossil examinations indicate that pound for pound, early humans and Neanderthals were much stronger than we are. Their bodies were highly resilient to stressors that would most likely kill modern humans. But what kind of muscle fibers did these early humans have?

Would these be largely the hybrid Type IIA?

The Type IIA muscle fiber is by far the most biologically advanced. It seems that evolution has led toward the development of this fast muscle fiber in preference to the other fiber types. It’s very likely, then, that our ancestors’ skeletal muscles were made with high concentrations of that fiber’s hybrid.

And the evidence for that seems to exist in your body today.

Most Resilient Muscle Fiber

It’s remarkable how your body operates. When intensely and repetitively challenged to physically adapt and improve, your body will convert its fast muscle fibers from one type to another. And it will do that in a very peculiar way.

It transforms muscle fibers in one direction only: toward Type IIA.

And not the other way around. It’s a one-way street.

Type IIA fibers cannot convert to any other muscle fiber type (except for when you experience an injury or disease). Your body prefers to develop this muscle fiber rather than to degrade it. But could the Type IIA develop into a super muscle fiber? And if so, how?

What Develops Your Type IIA Muscle Fiber?

The main trigger for your Type IIA fiber is extreme repetitive physical challenge. Only extreme physical challenge can affect your muscle-inhibitory mechanism and “wake up” your fast muscle fibers. That’s including your Type IIA fiber.

But note again that your body tends to spare your fast muscle fibers from action. It recruits them only when there is no other choice, and it always prefers to use your slow fibers first. That probably serves another purpose: energy conservation. The slow muscle fibers require less energy than the fast fibers. And unless challenged, your body will always tend to conserve its energy.

The point is: you need to counteract that inhibition.

You need to shift your body away from its energy-conserving, muscle-inhibiting mode into a ready-for-action mode. You need to “release the beast”!

How do you do that?

Maximize your challenge by incorporating intense strength and explosive drills and force your body to repeat these drills until you reach a point of virtual paralysis.

When repetitively challenged that way, your Type IIA fiber will be forced to develop into an even stronger, more durable fast muscle fiber. And again, your body will always prefer to build that fiber rather than destroy it. The more trained that fiber gets, the less likely it is that your body will waste it.

Hypothetically, if your muscle is predominantly made up of that advanced fiber, your body will be highly resistant to degradation and aging, and you’ll achieve a certain degree of “ancestral” supremacy. That’s, of course, in theory.

Is the Super Muscle Fiber Real?

The topic of the hybrid muscle fiber is still in a speculative stage, and it needs to be investigated further. Nonetheless, there is accumulating evidence that the human body possesses more muscle fiber types than was previously thought. On paper, researchers classify these additional muscle fibers as subtypes. But in real life a subtype might very well mean a hybrid.

Given the anecdotes of people exhibiting hysterical strength, there is a high likelihood that the human body is inherently capable of developing an upgraded fast muscle fiber with supreme capabilities. Science is still lagging, though, and there is no conclusive theory that explains the mechanism behind superhuman power. Nonetheless, the hybrid Type IIA muscle fiber is the best clue as to how this phenomenon actually occurs.

Physical supremacy is not an easy goal. It requires determination and a high degree of obsession. Pain is a major factor. And so is time.

What should your muscle protocol be in practice? That’s next.
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Chapter 10
Your Muscle Protocol

An Overview

Your muscle protocol is based on the following guidelines.

1. Exercise intensely in short intervals.

Short, intense exercise intervals provide your muscle with the right trigger to adapt, improve, and gain size, strength, and durability. And your muscle will respond.

2. For muscle buildup, incorporate small, fast-assimilating, low-glycemic protein meals throughout the day.

Incorporating small, fast-assimilating, low-glycemic protein meals throughout the day allows the highest protein utilization in your muscle with minimum side effects on your insulin and digestive system.

3. For muscle rejuvenation, exercise while fasting and have your recovery meal after exercise.

Exercise while fasting activates genes and growth factors that recycle your muscle tissues. Feeding your muscle after exercise will stop muscle catabolism and shift the recycling process toward recovery and growth.

4. Increase your antioxidant intake from food.

Increased intake of antioxidant food nutrients provides your muscle with the extra protection it needs against oxidative damage.

5. Maintain a low-glycemic and satiety-oriented diet.

Base your diet on satiety foods to support your body’s metabolism and keep your hormonal and muscular systems intact.

Note that the above guidelines must be followed properly. If you overlook even one of them, your progress will be compromised. To get results, the physical element must be combined with the nutritional elements.

Next we’ll overview your training protocol.
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Chapter 11
The Short Intense Training Protocol

Each of us engages in short, intense physical activities. We do that when we climb stairs, move heavy objects, unscrew a stubborn jar lid, or strike a punch. Short, intense activities are essential to our species’ fight-or-flight apparatus. Without this physical capacity we can’t independently survive. So we must keep it intact.

What Is the Short Intense Training Protocol? And How Can It Help You?

The Short intense training protocol aims at developing strength and special durability at the same time. It targets your fast neuro-motors with short, intense, repetitive challenges while minimizing the risk of oxidative damage in your muscle.

Compared to other fitness approaches, this training protocol offers you by far the greatest benefits. These include:


	Restoring your muscle’s work output

	Sparing your muscle from wasting

	Sparing your mitochondria from damage

	Keeping your fast neuro-motors intact

	Increasing your muscle mass

	Increasing your muscle’s glycogen-loading capacity

	Improving your body composition



Let’s see how these benefits are manifested in real life and take a look at what makes this training protocol superior to others.

Restoring Your Muscle’s Work Output

Typically, your muscle’s work output decreases with age, but that capacity can be restored and even increased by short intense training.

Studies have shown that short intense training increases muscle work output at any age, but remarkably, it has been shown to have an even greater beneficial effect on older people (12.5-percent power gain in sixty- to seventy-year-olds versus 8-percent power gain in twenty- to thirty-year-olds).

These findings prove how responsive aged muscle is to short intense training.

Triggering a Mechanism That Spares Your Muscle from Wasting

Incredibly, your muscle has a self-preservation mechanism. This mechanism, which actually protects your active muscle from breaking down, can be triggered by short intense training.

Short, repetitive bouts of intense weight lifting have been shown to help counteract age-related muscle waste. Note that this effect is substantially less notable in moderate training.

Exercise intensity is essential to sparing your muscle from wasting. It’s the intensity element that keeps your fast muscle fibers intact.

Scientists believe that the signal to retain the muscle has to do with acute depletion of muscle energy, which is typically associated with short, intense exercise intervals.

But to get results, both elements of the exercise protocol must be applied. Both the short and the intense have to be incorporated properly. “Short” means short in duration (seconds to minutes). “Intense” means maximal or submaximal levels of exercise intensity.

Increasing Your Muscle’s Glycogen-Loading Capacity

The short intense training protocol can help increase your muscle’s capacity for glycogen loading. And in this respect, it can benefit men and women alike.

In just twelve weeks, this exercise protocol has been shown to produce a significant 27-percent increase in women’s muscle glycogen. It also helped restore age-related oxygenation decline, improve fiber quality, and increase muscle mass.

Truly, this is the only training approach that could potentially benefit all sport conditioning programs.

Let’s continue and see how this protocol can help you counteract the main determinants of muscle degradation.

Sparing Your Muscle Mitochondria from Damage

The loss of mitochondrial function in your muscle is caused by accumulated oxidative damage. That’s the main reason why your exercise threshold typically decreases as you age. By limiting the duration of the workout, there’s less chance for accumulation of excessive free radicals in the mitochondria. Hence, a lower risk for mitochondrial damage.

In comparison, chronic prolonged low-intensity exercise sessions tend to overwhelm your mitochondrial defenses. This type of training puts your mitochondria and muscle at a high risk of damage.

And this risk seems to increase as you get older.

Chronic prolonged exercise sessions can be especially countereffective to people who have just started or resumed training. Gym classes and personal training routines that run for prolonged durations (i.e., one hour or more) are often beyond the exercise threshold of the trainees.

Keeping Your Fast Neuro-Motors Intact

Short, intense exercise intervals can help counteract neuro-motor degradation. Studies in older women who undertook twelve weeks of short, intense resistance-training intervals showed a 20-percent increase in muscle cross-sectional area.

This remarkable gain occurred largely due to fast muscle fiber’s hypertrophy, which is a clear indication of fast neuro-motor preservation.

Improving Your Muscle Fiber Quality

Recent research indicated that the short intense training protocol can help improve muscle fiber quality. And again this improvement is not limited to age or gender. When the short intense training protocol is undertaken, the percentage of Type IIB fibers decreases as the percentage of Type IIA fibers increases, which indicates an improvement in fast muscle fiber composition.

But incredibly, the Type IIB fast muscle fibers aren’t the only ones that upgrade their quality. Researchers have found that even the Type I slow muscle fibers become faster in response to short, intense physical challenges. And this increase in contractile speed occurred because of the improved fiber’s neural wiring.

The result is that your supposedly “slow” muscle fibers can now develop in a way that will allow them to mimic fast fibers. That again indicates a substantial improvement in muscle fiber quality and performance.

Could this be the right protocol to achieve muscle supremacy?

We’ll continue addressing this in your workout. That’s next.
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Chapter 12
Your Workout

Your workout regimen is based on repetitive drills that combine strength, speed, and explosive elements. The endurance element is inherent to this regimen.

Why Do You Need to Combine Strength, Speed, and Endurance?

The combined impact of strength, speed, and endurance works a larger variety of fast neuro-motors than does conventional strength or endurance training. This approach goes against the typical trend. Most people don’t combine strength and speed together, and endurance training is generally done in a separate session. Nonetheless, that’s what is essentially needed to trigger your Type IIA fast muscle fiber to develop and improve.

Let’s look a little closer at these terms:


	Strength: the capacity to resist an applied force

	Speed: the capacity to incorporate fast repetitive moves

	Endurance: the capacity to resist fatigue



The combined effect of strength, speed, and endurance is essential to your fitness regardless to your age. Strength and speed training increases your muscle’s force production, whereas endurance training increases your muscle’s oxidative capacity.

And it gets even better when you add explosive elements.

That’s the ultimate challenge.

Under such a challenge, your body will be forced to upgrade your fast muscle fibers in favor of the more advanced Type IIA fiber. Remember, that’s the only fiber that can handle strength, speed, and endurance drills combined.

Finally, this type of training fully accommodates your core fitness criteria (see Chapter 9). It’s the only way to get you stronger, faster, and more durable altogether.

Your Exercise Drills

The combined effect of strength, speed, and explosive elements is highly demanding, especially when you need to repetitively endure that in several interval drills.

Following are examples of such drills:


	Combine heavy weight lifting with speed punching.

	Combine heavy weight lifting with explosive, light weight lifting.

	Combine squat exercise with a jump-rope drill.

	Combine squat exercise with jump kicks (jump kicks can be done in front of a punching bag or just in the air).

	Combine squat exercise with sprinting (such as fast running in place).



To work your upper and lower body, combine drill I with drill IV or combine drill II with drill V.

Try these additional options:


	Add pull-ups to each of your drills.

	Do your squat exercise while holding a barbell or dumbbells overhead in a straight-hand position.



Make your intervals short, around one to three minutes. And then repeat them with minimum rest in between—fifteen to thirty seconds. Your workout should not exceed thirty minutes. If you feel you can go beyond that, you probably haven’t trained intensely enough.

What Should You Expect in Return?

Expect improvements in your strength, speed, explosive capacities, and durability. Within a few weeks you’ll notice how your body gets harder and leaner. Yes, that’s if you’re ready to continue taking this routine on yourself.

But note that strength seems to contradict speed. So when combining the two, your maximum performance may initially be affected. However, when resuming sheer strength or speed training, you may actually notice improvements in both performance capabilities over your starting point. And that’s with the bonus of increased durability.

Let me be clear:

Ten minutes of this training regimen can yield better results than an hour of a low-intensity workout. In fact, even three minutes of this regimen will be perceived by your body as a stronger signal to adapt and improve (see below).

Your Workout Guidelines

1. Work your whole body. Exercise as many muscle groups as possible. Compound exercises are always superior to isolated exercises. And the benefits you get from free weight training are unmatched to those you get from exercise machines.

2. Keep your workout short. The short intense training protocol allows you to fully challenge your body within three to thirty minutes. There is no need to go beyond that.

3. Try the three-minute “killer” workout. You can blast a full workout in only three minutes. Yes, three minutes of this special regimen will get you better results than sixty minutes of a low-intensity workout. That’s if you’re ready to endure extreme hardship nonstop for three minutes.


	The Three-Minute Stairs Drill. This drill requires you to go up and down the stairs nonstop for three minutes while lifting weights.



You can do this facing forward, or you can try going up and down the stairs backward. In any case, adjust the rhythm of your legs to your hands (e.g., “left leg–right hand,” etc.). And be careful when you go up and down the stairs backward. Make sure you step properly and keep your balance. Also, choose weights that you can handle for the full length of the drill.


	The Three-Minute Running with Weights Drill. This is another short, killer workout. Pick up lightweight dumbbells and step on a treadmill. Hold the weights above your head in a straight hand position and run for a thirty-second interval. Follow that with another thirty-second interval in which you hold the weights in front of your forehead (similar to a boxer’s defense position). Repeat these intervals until you complete a three-minute drill. Adjust the weight load and speed level to accommodate your physical capacity. If you feel that running with weights is too intense, try walking with weights instead, but keep your hands in the two positions described above.



4. Intensity is a relative term. Each of us has a physical threshold. For one person, max intensity means lifting two hundred pounds, while for another person it might be only twenty pounds. Here is how you can figure out your maximum intensity level.

For resistance training, choose a weight you can lift no more than five times. Or in turn, choose light weights that you can barely endure in a nonstop three-minute drill.

And you can also train intensely without weights. For instance, you can do explosive exercises such as power or speed punching, or push and pull drills, but whatever you’re doing, go all way out.

And how do you know whether you reached your maximum intensity threshold? Simply, your pain will tell you. That’s until you get nauseated or reach a point of virtual paralysis.

5. Try a variety of speed exercise. For instance, you can try running in one place, or running up and down the stairs. Or perhaps try sprinting outdoors. For your upper body, use explosive punching drills, or swipe a towel up and down similar to dusting a rug, or do both. Then check how you score in each drill. Count how fast your feet hit the ground per fixed time, or how fast you run up and down the stairs, or how fast you can sprint outdoors. Similarly, check how fast you punch per fixed time or how many times you can swipe a towel per fixed time. Write down your scores and use them as a reference to monitor your progress.

6. Increase the level of your challenge. As you get stronger, you’ll notice how your training feels easier and easier. This indicates that you need to upgrade your physical challenge. You can do that by increasing your weight load or speed level or by increasing the duration of your drill. Also, try to increase your level of difficulty. For instance, try lifting and punching while standing on one leg. Alternatively, you can incorporate the same drill but do your punching with weights. You’ll feel the difference.

7. Don’t take on more than you can handle. If you increase your weight load or speed, don’t try to increase your exercise duration at the same time. If you increase your exercise duration (longer drills or more intervals), don’t increase your weight load or speed. Only when you notice substantial progress in all your performance capabilities should you try increasing the weight load, speed, and duration at the same time.

8. Wake up your fast neuro-motors to jump start your day. A short, intense morning drill of only two to three minutes can do the job. You can do intense weight lifting, towel swiping, power/speed punching, or sprinting. This will shift your body away from an energy-conserving, inhibitory mode into a ready-for-action mode.

9. Change the order of your exercise. For instance, if you like starting your workout with strength drills followed by explosive drills, change the order of your exercise to start with explosive drills followed by strength drills. This change will challenge your muscles to further adapt and improve.

10. Don’t train seven days a week. Take a break once or twice per week. This will allow your body to fully recuperate. Remember, exercise is for challenge, and rest is for recovery. And you need both to succeed.

Remember, your exercise regimen is only part of your muscle protocol. I know people who exercise intensely every other day, but they don’t look fit or healthy. And the reason: inadequate nutrition.

To effectively transform your physique, you need to know how to feed your muscle.

Your nutritional protocol is next.
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Chapter 13
Your Nutritional Protocol

The premise of your nutritional protocol is to enable your muscle to build up and keep it from wasting.

Your muscle can waste due to two kinds of nutritional deficiencies:


	Protein

	Antioxidant



When your muscle-protein uptake is too low, your muscle breaks more protein than it deposits, and it consequently loses size and strength. When your antioxidant uptake is insufficient, your muscle’s defenses may get overwhelmed by oxidative free radicals, which may start destroying and wasting your tissues.

To protect your muscle from wasting and oxidative damage, you need to feed it with sufficient protein and antioxidants from whole, fresh, and chemical-free food sources.

But to practically choose the right foods for your muscle, you need to first know what muscle nourishment means.

Muscle Nourishment

Muscle nourishment is not a typical feeding. It isn’t about shoving in protein, fat, or carbs and then expecting results—this is a skill that requires knowledge and practice.

Everything about the way you eat is important. Every single factor—from your choice of food and the timing of your meals to the way you combine your foods—can affect how your muscle assimilates nutrients, utilizes energy, and develops.

Each of these factors contributes to your physical state.

The art of muscle nourishment has largely been lost to us. Despite the ever-growing number of people taking up fitness and sports activities, our society is still not “muscle oriented.”

But perhaps this is quite understandable. After all, we’re not as dependent on muscle power as our ancestors were centuries and millennia ago. And there’s also the fact that proper muscle nourishment requires a certain level of sophistication, which is beyond mainstream knowledge.

As technologically oriented as you may be, you need to be aware that your fitness is not. To figure out what benefits your muscle, you need to stop looking for future technologies and instead look back to the past.

Our ancestors didn’t have the benefits of modern science and technology, yet we now know that they were stronger and more durable than we are today. Which tells you something important: human fitness is inherently primitive. And there’s nothing “modern” about it.

There are no quick fixes or gimmicks when it comes to feeding your muscle. There is no super-advanced, engineered food or miracle pill that can do the job for you.

The Five Essential Components of Your Nutritional Protocol

Your nutritional protocol is made up of five essential components.


	Your protein source: finding the right protein for your muscle.

	The glycemic impact of your meals: controlling the glycemic impact of your meals for proper utilization of nutrients and energy.

	Your fuel choice: choosing the right fuel for your muscle’s needs.

	Your meal size and timing: making sure you’re eating the right food at the right time and at the right amount.

	Your antioxidant intake: increasing your body’s antioxidant defenses to ward off muscle degradation.



Next we’ll take a close look at each of your nutritional protocol’s components, starting with your protein choice.
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Chapter 14
Your Protein Choice

Your muscle consumes and spends more protein than any other tissue. It demands at least as much protein as it loses each day. And if your daily protein intake is insufficient, your muscle will start wasting itself.

But insufficient protein intake isn’t the only reason why your muscle breaks down. Muscle waste often occurs due to bad protein choices.

If your protein is from an inferior source or if it’s damaged by heat or acid processing, it won’t fully nourish your muscle. An inferior protein won’t provide your muscle with all the amino acids and nutritional cofactors it needs. As a result, your muscle will be forced to dig into its own tissue to retrieve the missing elements.

Your protein quality is critically important. It can make the difference between progress and failure. You can consume enormous amounts of inferior protein and see no results, and with only moderate amounts of quality protein, you can get great results.

What Does Your Muscle Need in a Protein?

Your muscle requires a protein food that is complete and whole. It should contain all the key amino acids along with nutritional cofactors such as naturally occurring vitamins, minerals, immune components, antioxidants, and naturally occurring fuel. Your protein choice should be fresh, minimally processed, chemical-free, and easily digestible.

In its whole-food form, protein is always attached to its naturally occurring cofactors such as minerals, vitamins and fuel components, fat or carbs, or both. And it never comes in the form of “protein isolate.”

You can’t afford to overlook this. The nutritional cofactors play essential roles in protein utilization and energy production. They support your body’s acid/base balance as well as your muscle’s antioxidant defenses—they’re crucially needed for your body’s metabolic integrity.

Being complete, whole, fresh, chemical-free, minimally processed, and digestible—that’s your protein criteria.

What Proteins Don’t Fit the Criteria?

All protein isolates, including whey isolate, milk isolate, soy isolate, rice isolate, hemp isolate, and virtually all other commercial plant proteins, are overly processed and devoid of nutritional cofactors. Hence, they don’t fit the protein criteria.

And there are some protein sources that seem to fit the criteria, but they’re nevertheless problematic. So let’s see what fits your muscle and what doesn’t.

Do Animal-Flesh and Marine Foods Fit Your Muscle Needs?

Technically, all animal-flesh and marine foods including meat, poultry, eggs, dairy, fish, and seafood are complete proteins. And they seem to fit your muscle needs. Plant foods, on the other hand, are considered incomplete and therefore inferior choices.

But that’s not always the case. When combined properly, plant proteins can actually match animal proteins in their nutritional viability and muscle-building properties.

In reality, however, only a few protein foods in our typical diet actually fulfill the criteria for muscle nourishment. And contrary to common belief, most proteins from animal-flesh and marine foods aren’t really complete.

Let me explain.

You probably like eating your meat or fish cooked, and you may enjoy the taste of it. But what fits your palate doesn’t necessarily fit your muscle. The truth is, cooking and processing damage important amino acids and render the protein deficient and inferior.

And there is another concern. Unless labeled as organic, animal-fresh foods are likely polluted with hormones, antibiotics, pesticides, and chemical additives. Similarly, marine foods raise some serious concerns. Unless wild catch from deep or north seas, they’re typically polluted with high levels of mercury and dangerous petrochemicals.

For a person who already suffers from a compromised immune system, conventional animal-flesh and marine foods are far from being the ideal choices.

Animal-flesh and marine foods are slow to digest and slow to assimilate, which makes them unsuitable for muscle recovery after exercise.

After exercise, your muscle requires fast-assimilating proteins. Only fast-assimilating proteins can swiftly block the catabolic effect of exercise and shift your muscle into an anabolic state. Slow-digesting proteins can’t do that—they can’t accommodate your muscle needs after exercise.

But this doesn’t mean that you shouldn’t eat slow-assimilating animal or marine foods.

It just indicates that these foods are not viable for postexercise recovery. Slow-digesting animal foods can certainly benefit your muscle if you eat them at the right time. And if you choose to eat them, make sure your meat is fresh from organic grass-fed animal sources, and your fish is wild catch, preferably from deep or north seas.

Another option is eating animal foods raw or cured. Eating raw fish or meat may seem scary and risky today, but you can get naturally cured fish or meat. This is a viable way to grant the integrity of the protein and improve its digestibility. Of course, that’s if your food source is fresh and carefully handled.

Note that animal-flesh and marine foods provide your body with a powerful muscle-protective compound not found in plant foods. Called carnosine, this compound acts to protect your muscle protein from degradation due to glycation, cross-linking, or racemization. Your body can produce carnosine from nucleotides or from beta alanine, a special protein found in animal and marine foods.

What’s the Case with Eggs and Cheese?

On paper, eggs and cheese are great protein foods with impressive nutritional profiles. But in real life they’re typically served after being heated. Eggs are generally eaten cooked, and cheese products are typically derived from pasteurized milk. Eggs and cheese are also slow to digest and assimilate. Hence, eggs and cheese are not your best choices for muscle recovery after exercise.

But then again, that doesn’t mean you shouldn’t eat them. Choose eggs from free-range chickens and organic cheese preferably from raw milk. In fact, even conventional eggs and cheese provide high concentrations of the muscle-building branched-chain amino acids (BCAAs), including leucine.

Again, eggs, cheese, meat, poultry, and marine foods can fully benefit your muscle if you eat them at the right time. We’ll cover this in more detail later on. Meanwhile, we’re left with one question:

What’s the Ideal Protein Choice for Your Muscle?

There is no ideal protein choice for your muscle. Each protein has its pros and cons. Nonetheless, taking into account all the criteria for muscle nourishment, and based on accumulating scientific data, there is one protein source that seems to surpass all others.

Not only can this protein benefit your muscle, but it can also be used at any time, and particularly after exercise. A component of milk called whey protein, it’s the fastest to assimilate among all protein foods and the most nourishing.

Let’s take a closer look at whey protein and how it benefits your muscle.
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Chapter 15
Whey Protein

Whey is a by-product of cheese manufacturing. It was initially discarded as waste or used for animal feed, but later on scientists discovered that it was an outstandingly beneficial food. Not only was whey found to be a most viable protein source, but it has also gained a reputation as one of the most powerful immunosupportive foods available.

The nutritional properties of whey are truly remarkable. But to make use of them, you have to be careful about the whey that you choose. Not all whey products are the same.

Unfortunately, most whey products today are derived from ultrapasteurized milk of factory-farm cows. These products are typically overly processed, overheated, and damaged. Also, beware of products labeled as whey isolate. These are devoid of vital nutritional cofactors and therefore don’t fit the criteria of quality protein.

The protein industry is a booming business. To maximize profitability, many manufacturers choose to produce cheap proteins often drenched with chemical additives and toxic substances. Based on 2010 consumer reports, some of the most popular whey protein brands in the United States were found to contain alarming concentrations of heavy metals. That’s including cadmium, arsenic, and lead.

Quality is not a concern when money is the main motive. To make you buy their product, protein distributors use false claims supported by pseudoscience. The truth is that most commercial proteins today, including whey products, are unfit for human consumption (or even animal consumption).

Quality whey is a rare commodity these days. To be classified as quality whey, the product has to be whole, cold-processed, and derived from the raw milk of grass-fed cows. There are very few whey products that fit this category.

So what’s special about grass-fed cows’ whey? What are the specific properties of quality whey? And how do you choose your whey?

What’s Special about Grass-Fed Cows’ Whey?

It has been widely proven that grass-fed cows’ dairy has a superior nutritional value compared to conventional dairy. Pasture-grazing cows are healthier than grain-fed cows. They’re commonly raised by small family farms that care about their animals’ health. That’s in contrast with farm factory cows, which are commonly caged, inhumanely treated, overcrowded, overstressed, grain fed, and injected with antibiotics and hormones.

Grass-fed cows’ milk is certainly healthier than grain-fed cows’ milk. It’s richest in immunosupportive nutrients, antioxidants, and metabolic enhancing proteins. And nowhere is this nutritional supremacy better demonstrated than in grass-fed cows’ whey.

Let’s take a closer look at the unique properties of quality whey.

Complete Profile of Amino Acids

Pound for pound, the protein profile in whole, unheated whey is more impressive than any other food on the planet. It provides the largest spectrum of essential and conditionally essential amino acids, and it’s remarkably high in the muscle-building branched-chain amino acids (BCAAs), particularly leucine. Whey protein is also rich in glutamic acid, which plays an important role in muscle buildup.

Quality whey protein has a similar composition to human breast milk. It’s an exclusive source of immunosupportive compounds, antioxidant peptides, and metabolic enhancing nutrients. And like breast milk, it can help support growth and rejuvenation.

Exclusive Source of the Immuno-Peptide Glutamylcysteine

Whole, unheated whey protein is an exclusive source of glutamylcysteine, which is the most bioactive form of cysteine. The amino acid cysteine is missing in most protein foods commonly destroyed by cooking and processing. But your body requires this amino acid; it’s essential for all your immuno functions. What’s special about glutamylcysteine is its unmatched immune-boosting properties. It acts like a “super cysteine.”

Glutamylcysteine is instantly converted by your body to the antioxidant peptide glutathione. That’s your body’s most important immuno molecule. Glutathione is crucially needed for all major detoxification and immune activities. It has been widely regarded as a marker of health.

High levels of glutathione indicate a prime state of health, whereas low levels of glutathione are linked to immune deficiencies, disease, and aging.

In times of high physical stress, injury, or disease, your body typically loses its cysteine pool along with its ability to produce glutathione. This means that you need to consume more cysteine-rich foods to support your physically active lifestyle. And you need this amino acid particularly as you age, since it helps counteract the aging process.

Let’s take a look at how critical cysteine is.

Cysteine and Your Physical Shape

Cysteine is vital for your physical shape. It’s also one of the key amino acids used to ward off disease and aging. In its naturally occurring form, cysteine has been shown to


	decrease your body fat percentage while increasing muscle mass;

	increase the cellular level of glutathione peroxidase, which is your body’s most powerful antioxidant enzyme;

	increase your muscle endurance;

	decrease risk for oxidative damage in your muscle mitochondria.



Plasma concentrations of cysteine and its metabolite glutathione have been shown to be prognostic of increased lean body mass.

In summary, cysteine is essential to increasing muscle mass, decreasing body fat, and protecting against cellular oxidative damage. That’s the Holy Grail of human fitness. And whey’s cysteine helps you reach that.

But note that this is not exactly the case with synthetic cysteine.

Unlike whey’s cysteine, the synthetic N-acetyl-cysteine is unable to cross the muscle’s cell membrane (sarcolemma). And it’s therefore unable to increase glutathione levels within the cell.

Furthermore, when taken in large dosages, N-acetyl-cysteine has been shown to have side effects, including gastrointestinal disorders and blurred vision. The naturally occurring cysteine in whey is undoubtedly superior and safer as compared to its synthetic equivalents.

Beware of Cysteine Deficiencies

Deficiencies of cysteine along with other key amino acids such as lysine and carnitine are highly prevalent today. Cysteine and lysine, for instance, are easily damaged by heat and acid processing and therefore are largely missing in our typical diet.

But your body desperately needs these amino acids. They play key roles in keeping your metabolism intact, and they contribute to your muscle’s energy production and durability.

Quality whey protein can help prevent these deficiencies. Whole, unheated, grass-fed cows’ whey protein is the most viable source of cysteine and other fragile amino acids commonly missing in our diet.

Let’s continue with the properties of whey protein.

Immuno Support

Whole, unheated whey protein contains the most impressive spectrum of immunosupportive, antioxidant, and anticancerous compounds of all foods. Again, similar immune compounds are found in human breast milk, where they play essential roles in protecting the newborn against infections and disease.

These include immunoglobulins, alpha-lactoglobulins, bovine serum albumin, lactoferrin, glycomacropeptides, and conjugated linoleic acids (CLAs).

The immune-boosting effects of whey protein have been widely documented to greatly benefit individuals with compromised immunity as well as athletes engaged in intense physical training and people recovering from injury.

Fast Nutrient Delivery

One of whey protein’s most important properties is fast nutrient delivery. This trait makes whey protein most suitable for muscle recovery after exercise.

As noted, after exercise, your muscle is at peak capacity to utilize nutrients, and that’s when you need to feed it with fast-assimilating proteins. Whey protein can perfectly accommodate this window of opportunity. It yields the fastest anabolic impact on your muscle.

But to fully benefit from all these outstanding health properties, you need to be able to choose your whey. Only quality whey can grant you desirable results.

How to Choose Your Whey

To make sure the whey product you’re getting is truly viable, use the following guidelines:


	Your whey should be free of pesticides, chemicals, and GMO ingredients.

	Your whey should be derived from grass-fed, non-hormone-treated cows.

	Your whey should be unheated and non-acid-treated. Both heat and acid processing damage amino acids, rendering the whey insoluble and inferior.

	Beware of whey protein isolates. These products are overly processed, often treated with heat and acid, and they typically have a funky taste. The human body has never adapted to consume protein in an isolate form. And there are some concerns regarding possible toxic side effects.

	Use only quality whey protein concentrate. It’s a whole food, and it contains all the nutritional cofactors, including minerals, lipids, and immune components, which are typically lost in whey isolate. Whey protein concentrate is yet lower in fat and lactose, and it has a richer, creamier taste.

	Beware of whey products with poor solubility. This indicates damaged amino acids and inferior quality. When amino acids are damaged or denatured, they lose their original water-soluble configuration. Insoluble whey is a degraded product with a typical acid aftertaste.

	Avoid whey products containing synthetic additives, artificial sweeteners, sugar alcohol, or fructose. These substances affect your body as toxins, often with harmful side effects.

	Avoid whey products made with hydrolyzed proteins. Hydrolyzation and fermentation of protein yields MSG and damages fragile immune components.



Though a superfood, whey protein is only one component of your diet. In real life, you need to know how to select and combine a variety of protein foods, particularly those that are commonly part of your diet.

How to combine proteins? That’s next.
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Chapter 16
How to Combine Proteins

Each of us combines proteins just by the simple act of preparing a meal. But to do that in a way that actually benefits your muscle, you need to know how to evaluate proteins and how to match them.

Evaluating Proteins

Protein foods are generally qualified according to their biological value (BV). Biological value is measured by taking into account three variables: the protein’s amino acid score, digestibility, and effect on growth.

But there is something peculiar about the biological value of protein blends.

A blend of proteins will always yield the same or greater biological value than each of the blend’s components. This means that a protein blend will never yield a lower biological value than that of each of the blend’s components.

Scientists speculate that this phenomenon has to do with the fact that humans adapted to better utilize protein from a mixed food diet, which may have played an important evolutionary purpose. During primordial times of famine or low food supply, gathering foods from various scarce sources allowed humans to get the maximum biological value from the minimum protein available.

Matching Proteins

To get the highest biological value, you need to select proteins that complement each other. Complementary proteins enhance each other’s nutritional value with their amino acid, fat, vitamin, or mineral content.

Examples of protein sources that complement each other include rice and beans, peas and potatoes, eggs and cheese, fish and lentils, meat and nuts, and beans and seeds.

Each of these blends yields a better amino score and a superior nutritional profile than that of their individual components.

However, just as there are proteins that increase each other’s value, there are some that don’t.

For instance, a blend of slow-digesting animal-flesh proteins, such as meat and chicken or turkey and pork, yields a value no higher than that of the individual components. Such combinations are generally less digestible and more likely to cause reactions.

So what’s the most viable way to combine proteins?

Mix animal proteins with plant proteins.

That combination never fails. Virtually every mixture of animal protein and plant protein increases the nutritional value of the blend. Combinations of meat, fish, or eggs with legumes, roots, nuts, or seeds always yield greater health properties than those of animal proteins or plant proteins alone.

So how do you time your protein blends?

Timing Your Protein Blends

Your body needs different types of proteins throughout the circadian clock. During the day it needs fast-assimilating proteins, whereas at night it needs more slow-assimilating proteins.

Fast-assimilating proteins readily nourish your body during the day with minimum digestive stress, and they’re particularly essential for muscle recovery after exercise. During the night, however, there is a greater need for slow-assimilating proteins, which can grant a slow, steady release of amino acids to your muscle and a long-lasting anabolic effect during the sleeping hours.

Protein Blends for Daytime

The foods that fit this category most are fast-assimilating dairy products from cows, goats, or sheep. These include yogurt, kefir, milk, and whey. Whey protein is the fastest to assimilate among them and has the highest biological value.

Sheep and goat milks are known for their excellent protein matrix. They’re high in alpha-lactalbumin, a major immune component of human breast milk that is found in smaller amounts in bovine milk.

So how do you combine these fast-assimilating proteins?

Start with whey protein and combine it with the other fast-assimilating protein sources. For instance, a combination of whey with yogurt or milk will yield an excellent protein blend. These combinations not only have the highest biological value but also complement each other with their nutritional cofactors. They yield a richer taste, as well. Such blends are highly effective for recovery after exercise.

(For those who can’t tolerate dairy, see “Protein Blends for the Dairy Sensitive” below.)

But there is one blend that could yield an even superior value. It’s a combination of two kinds of whey protein: whey protein concentrate and sweet whey.

Whey Protein Concentrate and Sweet Whey

On their own, each of these proteins has a great biological value. But when mixed together, they yield an even superior blend.

The first component is whey protein concentrate. Typically constituted with 80-percent protein, the concentrate provides all the key amino acids along with all whey’s immune fragments and nutritional cofactors. Whey protein concentrate should be the largest component in the blend.

The second component is sweet whey, also known as native whey. A minimally processed whole native whey, it’s pound for pound the most viable source of minerals and nutritional cofactors needed for protein utilization.

Sweet whey is also a great prebiotic food. It supports healthy gut bacteria, which are essential for protein digestion and utilization, and has been used by Swiss physicians as a digestive aid and health remedy. Sweet whey is a highly mineralized food that cannot be consumed in large quantities. It should therefore be the smaller component in the mixture.

Combining these two whey proteins will yield a blend with the highest biological value and highest digestibility. And it will yield a richer, creamier taste.

Protein Blends for Nighttime

As we’ve seen, your muscle needs slow-assimilating proteins during the night.

The best slow-assimilating protein blends are made with animal and plant proteins. These blends will always yield a high biological value and a great nutritional profile.

But when needed, you can also combine plant proteins alone or combine animal proteins alone.

The best plant protein blends are


	Legumes and seeds

	Legumes and nuts

	Legumes and grains

	Peas and potatoes



The best animal protein blends are


	Cheese and eggs

	Fish and eggs

	Fish and cheese



Meat and eggs is also a viable combination, but it’s less digestible and therefore less desirable.

Note that eggs should be eaten whole with the yolk. Egg yolk has a better amino acid composition than egg white, with 50 percent more leucine to trigger muscle growth.

Protein Blends for the Dairy Sensitive

Some people are sensitive to milk, mostly due to lactose intolerance. Surprisingly, though, a large percentage of dairy-sensitive people can tolerate moderate servings of whey protein. That’s because whey protein is generally low in lactose.

If, however, you’re dairy intolerant, your best alternatives to whey protein are poached or lightly cooked eggs and raw fish (sashimi) as naturally cured. But note that these aren’t as fast assimilating as liquid dairy proteins. And they can only combine with themselves or with plant proteins, which are also slow assimilating.

Other alternatives are combinations of marine food, meat, or poultry with vegetarian protein foods. But again, all these are slow assimilating and therefore won’t be ideal for postexercise recovery.

Protein Blends for Vegans

If you’re a vegan, your best options are proper combinations of plant foods such as legumes and seeds (humus), legumes and nuts, peas and potatoes, and beans and grains. Note that sprouted beans and grains yield a higher nutritional value and faster nutrient delivery than their conventional equivalents.

However, legumes, seeds, nuts, and grains are slow to digest and slow to assimilate. And even though these are whole and healthy, they aren’t as efficient as whey protein for muscle nourishment during the day, and they’re certainly not as effective in promoting muscle recovery after exercise.

Avoid Dairy Imitations

Stay clear of all dairy imitations. Especially beware of products made with soy protein. Soy protein has been shown to cause metabolic disorders in sensitive individuals due to its inherent estrogenic activity. Supermarket shelves are packed with fake dairy and meat products. These include imitations of milk, cheese, and meat made with soy or rice protein isolates. These fake foods are always overly processed, and their nutritional value is worthless.

For muscle and body nourishment, always eat a real food rather than a fake one.

Combining protein is important, but there is another critical factor to which you need to pay attention. That’s the glycemic loads of your meal.

If you overlook that, you may jeopardize the viability of your diet.
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Chapter 17
The Glycemic Load of Your Meal

Glycemic load is a term that describes the effect of food on blood sugar. The higher the glycemic load, the more it spikes your blood sugar and insulin. There has been a growing public awareness to the glycemic factor and how it affects our health. Nevertheless, this has been one of the most misunderstood issues, particularly in the area of sport nutrition.

One of the most common fallacies is that high-glycemic protein meals promote muscle gain. Commercial protein products are often packed with a high sugar content, claiming to deliberately spike insulin and thereby promote muscle gain. It has been speculated that since insulin is an anabolic hormone, it will promote protein deposit in the muscle when overspiked. That’s the idea … but that’s not what happens in real life.

In real life, high-glycemic protein meals are countereffective to your muscle. There are two reasons why:

First, exercise causes temporary disruption in glucose utilization in your muscle. That’s due to muscle microtrauma (the wear and tear of the muscle tissue). Hence, right after exercise, your muscle can’t tolerate high-glycemic meals.

Second, high-glycemic meals impair your insulin, disrupt your muscle mTOR, and shatter your muscle protein synthesis. mTOR is the biological mechanism that builds your muscle, and it can’t be fully activated when your insulin is insensitive (see Chapter 2).

Chronic intake of high-glycemic meals has been shown to cause hyperinsulinemia, a condition in which insulin is chronically overspiked. Hyperinsulinemia has been linked to uncontrollable fat gain as well as irreversible damage to insulin receptors and devastation of the muscular system.

Scientists worldwide agree that the human body hasn’t evolved to do well on high-glycemic meals. And there’s a strong association between high-glycemic diets and the current epidemics of obesity, diabetes, cardiovascular disease, and cancer.

Let’s take a closer look at how your meal’s glycemic load affects your muscle.

How Your Meal’s Glycemic Load Affects Your Muscle

As noted, after exercise your muscle becomes temporarily insulin resistant. That’s due to tissue microinjuries, which impair the mechanism that utilizes glucose in your muscle.

Putting a high-glycemic fuel in your muscle right after exercise can jeopardize its energy utilization. High-glycemic fuels include all sugars, refined flours, and dried fruits.

This doesn’t mean that you should avoid carbohydrate foods altogether. Under normal conditions, when your muscle is fully recuperated, it should be quite efficient in utilizing carbohydrates. That’s if your carbohydrates are low-glycemic from whole fibrous sources such as legumes, roots, whole grains, quinoa, and corn kernels.

But beware that all carbohydrates can be problematic when consumed in excess.

That’s indeed a serious problem today. Carbohydrate consumption per capita in the United States is now greater than ever, and our society has been getting increasingly insulin resistant. The vast majority of Americans over the age of fifty suffer from blood sugar disorders, and the rates of obesity and diabetes today are at an all-time high.

The glycemic load of food is a concern that you can’t afford overlooking.

Even if you presently tolerate carbohydrates, there is no guarantee that you’ll tolerate them in the future. As you age, you typically lose your insulin sensitivity along with the capacity to utilize carbohydrates for energy. This means that as you get older, you need to put even more attention to the glycemic load of your meals.

To keep your muscle nourished and functional, avoid high-glycemic meals. Avoid candies and stay away from sugar-loaded protein powders and energy bars.

How should you choose your muscle fuel? That’s next.
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Chapter 18
Your Fuel Choice

Finding the right fuel for your muscle is a must. Your fuel can affect not only how your muscle utilizes energy, but also whether your muscle builds up or breaks down. Inadequate muscle fueling can result in energy crashes, loss of strength, a sluggish metabolism, and undesirable fat gain.

Your muscle can use all food groups as a fuel, but it has its own priorities, and these are dictated by specific needs. There are three fuel options: protein, carbohydrate, and fat. You need to know how to choose between them.

Protein Fuel: Is It Superior or Inferior?

Out of the three fuel foods, protein is the most tricky. It could be your best or worst fuel.

Your body generally uses protein fuel as a last resort. It becomes a primary fuel only when there’s a severe energy deficiency, such as due to fasting or intense exhaustive physical drills. Under these conditions, protein becomes a survival fuel, and a most efficient one.

Your body can utilize protein fuel in two ways. It can either break amino acids for immediate energy or use amino acids for glucose synthesis.

The process that converts amino acids to glucose is the most efficient fueling mechanism in your body (see Chapter 1). Called the alanine-glucose cycle, it releases to your muscle exactly the right amount of glucose needed, no more, no less—100 percent efficiency. And all this without raising your insulin or blood sugars.

This primal fueling mechanism seems to serve an important biological purpose. It enabled early humans to endure extreme physical hardship during times of food scarcity and poor accessibility to carbohydrates.

Given this, protein is your best fuel only when your diet is low in carbohydrates. A high-carbohydrate diet will shut down your alanine-glucose cycle and render your protein fuel inefficient.

What’s the Downside of Protein Fuel?

When eaten in excess along with a high carbohydrate intake, protein is wasted as inefficient fuel. It isn’t a “clean fuel”; protein breaks down into nitrogen metabolites, which need to be neutralized by your liver and kidneys. And even though high protein intake has been shown to be quite safe and cause no kidney disorders in healthy people, it may strain the kidneys of individuals suffering from kidney insufficiencies.

Unlike carbs or fat, protein can’t be stored in the muscle as a fuel per se. In order to use protein as a reserve fuel, your body needs to extract it from your muscles.

Does it mean that protein breakdown is bad for your muscle?

Not necessarily. Protein breakdown is actually an essential process that benefits your muscle. Let’s see how.

How Protein Breakdown Benefits Your Muscle

Muscle-protein breakdown is a vital metabolic process that plays an important role in recycling your muscle tissues. It involves removal of broken proteins and damaged cells to allow synthesis of new proteins and regeneration of new muscle cells. That’s one of the greatest benefits of exercise and fasting: both break and recycle your muscle tissue, keeping it young and viable.

Muscle-protein breakdown becomes an issue only when it chronically surpasses muscle-protein synthesis, such as due to starvation or muscle disease.

Your Fuel Affinity: Carbohydrate versus Fat

Normally, both dietary carbohydrate and dietary fat can be utilized as primary fuels. Nonetheless, people have different affinities for these fuels. Some people do well on carbohydrate fuel, and some do better on fat fuel. And there are those who perform well on both fuels. But there are also people who can’t tolerate either. They can’t utilize carbohydrates, and they can’t metabolize fat.

To understand which fuel works best for you, we need to take a closer look at your muscle-fueling system. How does it operate?

Your Muscle-Fueling System

Your muscle-fueling system is quite picky. It doesn’t tolerate a mixed fuel.

When your muscle is fed primarily with carbohydrate fuel, fat-metabolizing enzymes are inhibited. And when your muscle is fed with fat fuel, carbohydrate-metabolizing enzymes are inhibited.

Your muscle prefers to deal with one primary fuel at a time, either carbohydrate, fat, or protein. Proper muscle fueling requires you to always select one kind of primary fuel.

But this doesn’t mean that you can’t eat protein, fat, and carbs together. It simply means that only one of these fuels can serve as a primary fuel.

For instance, if you choose almonds as a primary fat fuel, the naturally occurring carbs in the nut will not be a problem. Similarly, if you choose potatoes as a primary source of carbohydrate fuel, adding a small amount of olive oil on top is OK.

But if you combine large, equal amounts of fat and carbohydrates together, such as by having a bowl of mashed potatoes with a bowl of almonds, the two primary fuels will reject each other. As a result, your muscle’s fueling will be compromised, and much of this mix of fuel calories will be converted to triglycerides and body fat rather than energy.

So how do you choose your fuel?

Choosing Your Fuel

Three major factors dictate whether you have an affinity for a certain fuel:


	Your state of health

	Your level of fitness

	Your training protocol



Whatever your condition is at any given time, you need a fuel choice that suits your specific needs.

For instance, if you’re healthy, lean, and physically fit, you’ll most likely do well on both carb and fat fuels. If, however, you suffer from health issues such as disorders in blood sugar or blood lipids, or if you are excessively overweight, your fuel choice must be carefully adjusted.


	In case of blood-sugar disorders, use protein or fat fuel.

	In case of blood-lipid disorders, use protein or carbohydrate fuel.

	In case of metabolic syndrome (blood-sugar and blood-lipids disorders), use protein fuel.

	In case of obesity, use mostly protein fuel.



Fuel for Your Specific Training

Your fuel choice should accommodate your specific training protocol.

Fuel for Endurance

If you’re engaged in endurance drills, use either carbohydrate or fat fuels. Intense endurance works your Type IIA fast muscle fibers, which allow you to use both fuels.

If, however, you’re engaged in prolonged endurance training, you can greatly benefit from glycogen loading. For that purpose, carbohydrates should be your first choice. Fat fuel can also be used for glycogen loading, but it will take it a longer time to yield the same effect.

This means that you should schedule your glycogen loading according to your fuel choice. If you choose carbohydrates, start your loading a day before the event. If you choose fat, start your loading two to three days before the event.

Fuel for Weight Lifting

If you’re mainly engaged in heavy weight lifting, which works primarily your Type IIB fast muscle fibers, you’ll need more carbohydrate fuel, which inherently suits these fibers. And as noted, you can certainly use protein fuel to sustain your strength during prolonged sets.

Fuel for Both Strength and Endurance

If you combine strength and endurance in your exercise regimen, you’ll work your Type IIA fast fibers, which means you can use all fuels—carbs, fat, and protein.

But there’s another important determinant of your fuel type. That’s your level of fitness.

Your Fitness Level and Your Fuel Choice

The fitter you are, the more durable your muscle becomes, and the better you will do on all fuels, but especially fat fuel. Exercise seems to increase mitochondrial size and fat utilization in all muscle fibers. So the more trained your muscle is, the more efficient it will be at utilizing fat fuel.

Cycling between Your Protein, Carb, and Fat Fuels

Even if you find your specific fuel, you should still try to cycle between days of protein, carbs, and fat. Check how the fuel cycle itself affects your energy and performance, and then adjust it accordingly.

The best way to cycle fuels is by incorporating your primary fuel throughout most of the week, and then have your secondary fuel for the remaining days.

For instance, if your primary fuel is carbs, you’ll need to incorporate more days of carb fuel than days of protein or fat fuel during the week. And if your primary fuel is fat, incorporate more days of fat fuel than days of protein or carb fuel.

You can design your weekly fuel cycle in any way that works for you. Using primarily carbs fuel, this might mean two days of carbs followed by one day of fat, three days of carbs, and one day of protein. Or it might mean four days of carbs, one day of fat, one day of protein, and another day of fat.

And if you’re using primarily fat fuel, the same method should be applied with the fuel priority reversed.

Protein should be your primary fuel only when carbohydrates or fat are not available. Nonetheless, it’s worth training your body to handle protein fuel a day at a time.

Try to write down how each fuel cycle affects your energy, performance, and body weight. If you feel that your energy declines, or if you notice an undesirable weight gain, it means that you need to change and adjust your fuel cycle. Over time, this will prove essential in designing your ideal nutritional regimen.

Your Short-Term and Long-Term Muscle Fuels

Your muscle needs both short-term and long-term fuels. Your short-term fast fuel should be used mainly as an instant energy boost such as before and after exercise. Your long-term fuel from slow-assimilating food should be used primarily for long-lasting energy replenishment such as during the night.


Short-Term Fuels

Protein: Whey protein, yogurt, kefir

Carbohydrate: Berries, pomegranates, bananas

Fat: MCT oil from coconut




Long-Term Fuels

Protein: Cheese, eggs, fish, meat, poultry

Carbohydrate: Legumes, roots, whole grains, corn kernels

Fat: Almonds, pistachios, cashews, chia seeds, avocados



Can You Use Syrups as Short-Term Fuels?

All syrups have a relatively high glycemic load and therefore aren’t suitable for postexercise recovery. If you choose to use a syrup, it should be applied in very small amounts (no more than a few grams) to avoid glycemic reactions. Your best choices are maple, tapioca, and coconut syrups, which compared to other sugar syrups are lower in fructose as well as glycemic load.

Industrial Fructose: Your Worst Fuel

Your worst fuel is industrial fructose. This commercially processed sugar is commonly found in juices, candies, and food products. It’s also a common ingredient in protein shakes, protein bars, diet products, and energy drinks, where it is branded as high-fructose corn syrup or crystalline fructose.

Fructose is low-glycemic but nevertheless toxic. It shatters sugar metabolism by bypassing your body’s normal insulin pathway.

After fructose is ingested, your insulin remains nonresponsive and therefore fails to regulate your liver’s sugar metabolism. Consequently, sugar metabolites start to accumulate in your liver, which then becomes glucose intolerant. And at this point, a general state of insulin resistance occurs in your body.

Note that your body has a low metabolic threshold for fructose; it tends to convert it to triglycerides and body fat rather than energy. High fructose consumption has been linked to obesity, diabetes, and a host of related disorders.

Fructose is fatal to human health. Even your muscle rejects it. Fructose is now considered one of the major culprits behind the current epidemic of modern human disease.

Next we’ll take a look at your meal size and meal timing.
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Chapter 19
Your Meal Size

Your meal size determines how efficiently you utilize your food. The smaller your meal is, the better it is utilized by your body. And the same applies for your protein serving: the smaller it is, the more efficiently it is assimilated and utilized.

This means that pound for pound, small protein meals deliver more protein to your muscle than large protein meals do. But then again, even though large protein meals are less efficient, they yet provide more protein to your muscle than small protein meals.

So how do you optimize your small and large protein meals to yield maximum protein utilization efficiency?

Optimizing Your Small Protein Meals

It has been found that the threshold protein needed to grant maximum utilization efficiency is about 20 to 30 g per serving. Anything beyond that will start wasting protein.

Some researchers say that the typical western diet wastes over 60 percent of its protein intake. And the reason for that has to do with wrong meal design. Our meals are generally too big and too frequent, and the body can’t make use of all the protein in them. Incredibly, a 30-g protein serving can yield almost the same net protein utilization as a 50-g serving, and with a lower digestive stress and less nitrogen wasted.

To maximize protein deposit in your muscle from your small protein meals, you need to make them with fast-assimilating proteins and incorporate them at a high frequency—every two to three hours. Known as “pulse feeding,” this approach grants maximum protein utilization efficiency. Frequent, small protein meals aren’t just more effective than the same intake of protein from large meals, they’re also easier to digest. And they can benefit athletes as well as ordinary people.

All that said, you can still enjoy eating a large meal and keep a relatively high rate of protein utilization, but you need to know how to design them accordingly.

Optimizing Your Large Protein Meals

To keep a high rate of protein utilization from your large meal, you need to adjust your calorie intake.

Researchers have found that the efficiency of protein utilization increases by sheer calorie intake. So by adding sufficient fuel calories to your large protein meal, you can actually boost its protein utilization rate.

If you like eating larger portions of meat or fish, for instance, you’d need to add additional fuel food to the meal. Hence, meat and potatoes will utilize more protein than the meat alone. And fish with nuts will utilize more protein than fish alone.

For anabolic purposes, a protein should always come with either carbohydrate or fat fuel. And since fat fuel is twice as calorie-dense as carbohydrate fuel, you actually need half the amount of fat than carbohydrates in your meals.

In conclusion, you can benefit from both your small and large protein meals. But you need to know how to time them. Your meal timing is next.
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Chapter 20
Your Meal Timing

When you eat makes what you eat matters. Even properly designed meals must be eaten at the right time. Otherwise, nutrient delivery will be compromised, and your meal may turn countereffective.

So when is the best time to feed your muscle?

The best time is when your muscle is most recipient to absorb nutrients. There are two such windows of opportunity. The first opportunity is after fasting, and the second is after exercise.

Let’s take a closer look at this.

Feeding after Fasting

After fasting, your body is at its highest capacity to digest and utilize food. Your stomach is loaded with digestive enzymes, and your muscle is in a peak anabolic mode to assimilate nutrients and protein. That’s a great window of opportunity for feeding your muscle. But there is another bonus involved.

When your stomach’s enzyme pool is fully loaded after fasting, protease enzymes reach the circulation where they systematically search for and destroy sick cells and pathogenic elements. Enzyme loading via fasting seems to be a great natural strategy to support the body’s defenses and prevent the formation of cancer cells.

Feeding after Exercise

Right after exercise, there is a window of opportunity in which your muscle becomes most receptive to absorbing protein. This is apparently part of a compensation mechanism that promotes muscle recovery after the wear and tear of exercise.

To fully take advantage of that window, you need to feed your muscle with one to three small, low-glycemic, fast-assimilating protein meals. Hence, small whey protein meals.

In practical terms, have your first recovery meal about thirty minutes after exercise and then follow with your second meal about an hour later. Your third recovery meal is optional, and it should be taken an hour or two after your second recovery meal.

The frequent use of small, fast-assimilating protein meals has been shown to be most anabolic. Pound for pound, pulse feeding yields faster and higher protein utilization than any other feeding approach.

But you should never force-feed yourself. For instance, if you feel that one postexercise recovery meal is enough, don’t force yourself to eat a second meal.

Again, your recovery meals should be fast assimilating. No matter what your age is, or what shape you’re in, your body needs fast nourishment after exercise. Cooked meat, chicken, and fish aren’t good choices for postexercise recovery.

All that said, recovery meals have their own limitations. They’re good for certain purposes, but you can’t live on them alone.

Your body requires both fast- and slow-assimilating foods. Fast-assimilating meals serve to instantly support your muscle, whereas slow-assimilating meals offer you longer-lasting nourishment, greater protein intake, and greater energy replenishment.

So when is the right time to eat these two types of meal?

Timing Your Meals around Your Innate Circadian Clock

You need to time your meals according to your innate circadian clock which is programmed in your autonomic nervous system (ANS). The autonomic nervous system regulates all your activities throughout the day and night. It is divided into two parts: a daily one and a nightly one.

During the day, you’re under the control of the sympathetic nervous system (SNS). The SNS is responsible for keeping you awake, alert, and active, and it encourages your body to resist fatigue, spend energy, and burn fat.

But your SNS is highly sensitive to your feeding status.

It is actually stimulated by lack of food and suppressed by large meals. Your SNS can only tolerate foods that are light and low-glycemic, such as light proteins, whole fruits, and vegetables. And every time you eat a large or high-glycemic meal, you shut your SNS down.

Instead, you turn on your nightly nervous system—the parasympathetic nervous system (PSNS). The PSNS makes you tired, sluggish, and ready to go to sleep, and it suppresses fat burning. That’s why you typically feel tired and sleepy after a big lunch.

Nonetheless, the PSNS enhances your digestion and promotes the replenishment of nutrients and energy.

So how do you time your meals?

Timing Your Small Meals

Your small protein meals should be incorporated during daytime. This allows you to stay alert, focused, and active during the working hours of the day, and you can actually nourish your muscle and burn fat at the same time.

Start your day with a mix of your favorite fast-assimilating protein, optionally with whole fruits or vegetable juices. Having whey protein with blueberries or carrot juice, for instance, is a great way to jump-start your day. This will nourish your muscle while keeping your SNS intact. Eating small servings of yogurt, fresh cheese, or eggs with whole fruits or a green salad is also a viable option. You can have your small muscle meals (20 to 30 g protein per serving) every few hours.

But remember to allow a sufficient break between your meals for complete digestion and better utilization of nutrients.

Timing Your Large Meals

Your large meals should contain both raw and cooked food and should be made with denser and slow-digesting foods. The best time for such meals is the evening—yes, contrary to common opinion.

Technically, during the evening your body is under the control of the PSNS, which promotes relaxation and enhances your digestion. Night is indeed your right time to calm down, digest food, and replenish energy.

Humans evolved to be nocturnal eaters. Your autonomic nervous system and your innate circadian clock bear proof of that. In ancient societies, supper was the main and often the only meal of the day. You utilize meals better at nighttime when you are at rest. And you don’t digest well during the daytime when you are under stress.

Animal studies revealed that consuming one main meal per day or every other day, yields outstanding health benefits. These include protection against diabetes and neurodegenerative disease, as well as improved body composition and a substantial increase in life span. (We’ll look at this in more detail later on.)

At night, you can choose from a large variety of whole protein foods including wild-catch fish, organic eggs, organic dairy, free-range chicken, or grass-fed animals’ meat. However, try one protein source at a time, and see how it works for you.

Your fuel foods should come from either raw nuts and seeds or from whole unrefined carbohydrate foods. But remember, don’t combine these two types of fuel foods at the same meal (except for legumes, which can be mixed with fat fuel).

And most importantly, try to increase your intake of vegetables in your evening meal, both raw and cooked. Fruit and vegetables are your primary antioxidant foods. And as we’ll see next, they’re most crucial for your muscle’s sustainability and buildup.
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Chapter 21
Your Antioxidant Foods

Your antioxidant intake is crucial. It affects how your body resists oxidative stress and reflects how your muscle resists degradation. Exercise causes accumulation of oxidative stress in your muscle, and you need to counteract this with sufficient intake of antioxidants.

Your muscle is inherently equipped to defend itself with its own antioxidant proteins and enzymes, but these must be enhanced by dietary antioxidants and immunosupportive nutrients. And since the typical diet often fails to support your body’s antioxidant requirements, you need to incorporate a special nutritional strategy for granting sufficient antioxidant intake.

Deficiencies of vitamins, minerals, and antioxidants are highly prevalent today, particularly among athletes. Such deficiencies occur even if the diet itself provides the minimum recommended daily allowance of essential nutrients.

So what can you do to enhance your antioxidant defenses?

First, you need to increase your intake of antioxidant foods. These include fresh fruits, vegetables, nuts, seeds, roots, and spices such as turmeric, cumin, oregano, thyme, and all caffeinated teas (black and green). Two of the most powerful foods in this category are dark chocolate and quality whey protein. Combining dark chocolate with whey protein may be your best bet.

Both chocolate and whey are classified as super foods. Dark chocolate is exceptionally high in antioxidant polyphenols, known for their neuro-protective and metabolic-supportive properties. Quality whey is known for its outstanding immune-boosting, muscle-nourishing properties. Quality dark chocolate and whey protein yield a most powerful super food blend with unmatched nutritional value.

Let’s take a look at how food’s antioxidant capacity is measured.

Oxygen Radical Absorbance Capacity (ORAC)

Oxygen radical absorbance capacity (ORAC) indicates how well a certain food can absorb oxidative radicals. Foods with high ORAC scores are known to be most beneficial in preventing cellular oxidative damage. High-ORAC foods serve best at fighting disease, tissue degradation, and aging.

Foods with the highest ORAC scores include dark chocolate, teas, stabilized rice germ, blueberries, raspberries, pomegranate, and acai and goji berries. Other notably high-ORAC foods include cilantro, parsley, papaya, mango, pepper, citrus, onion, cooked tomatoes, grasses, and all leafy green vegetables.

Keep Your Diet Clean

Along with the consumption of high-ORAC antioxidant foods, it’s important to keep your diet clean from chemical toxins, rancid food, damaged protein, artificial additives, sugar alcohol, yeast extract, refined starches, sugar, and fructose. All these are harmful substances that deplete your body’s antioxidant reserves.

Antioxidant Foods

The following chart features a list of common antioxidant foods, with their respected properties:
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You need to cover your antioxidant bases and support your body’s defenses every day; that’s including in times of limited accessibility to antioxidant food. For that purpose you may need to use nutritional supplements. But you need to be careful with your choices …

Some of these products may actually cause more harm than benefit.

Which supplements will benefit you and which may harm you? That’s next.
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Chapter 22
Your Antioxidant Supplements

It has been widely known that antioxidant supplementation helps decrease oxidative damage in the body. Studies indicate that antioxidant supplementation helps boost energy and reduce muscle fatigue.

But there are also contradictory reports regarding antioxidant supplements, particularly regarding the use of synthetic antioxidants.

There’s a difference between natural and synthetic supplements. Natural supplements are food based, whereas synthetic supplements are chemical based.

So how do natural antioxidant supplements benefit your muscle? What are your best choices in this category? And what supplements should you beware of?

How Natural Antioxidants Benefit Your Muscle

Recent studies have indicated that natural antioxidant supplements, such as natural vitamin E and C, attenuate lipid peroxidation and energy decline in the muscle during exercise. These supplements have also been shown to reduce muscle inflammation.

Inflammation is one of the leading causes of oxidative damage in the muscle. When inflammation becomes chronic, muscle fibers are damaged by accumulated free radicals, and the muscle is rendered dysfunctional. To counteract muscle inflammation, you need to increase your intake of antioxidant nutrients.

In theory, you should be able to get all the key nutrients you need from food alone. But due to soil depletion and modern industrial processing, grocery food is largely deficient in essential nutrients. Consequently, the typical diet fails to fully support your physical needs.

In today’s world, antioxidant supplementation is important. And it’s becoming more crucial when your body is under increased oxidative stress such as due to intense physical training, injury, disease, or aging.

But not all antioxidant supplements are the same. Some supplements may cause more harmful effects than benefits.

Harmful Antioxidants: How Synthetic Antioxidants Impair Your Muscle and Health

It has been largely assumed that antioxidant supplementation can help protect against oxidative damage. However, while this seems correct, in real life it isn’t always true.

Researchers have been finding growing evidence that synthetic antioxidants actually cause more harm than benefit to the body and particularly the muscle. Ironically, these are the most prevalent and most medically endorsed products today.

So how do synthetic antioxidants harm your muscle?

It seems that a certain threshold of oxidative stress is necessary to keep your muscle tuned. And that threshold is characterized by low levels of free radicals. You see, free radicals are to your muscle like mice to a cat: they keep your muscle alert and ready for action.

Emerging evidence indicates that high dosages of synthetic antioxidants such as synthetic vitamin C ascorbate, vitamin E, or Ubiquinol disrupt and decrease muscle performance. Synthetic antioxidants have been shown to impair muscle contractibility and decrease its strength, speed, and durability.

Studies on greyhound race dogs have shown that synthetic vitamin C administration caused the animals to lose 30 percent of their initial speed. And human studies have been showing that synthetic antioxidants impair muscle adaptability to exercise.

The supplements industry may tell the opposite, but the evidence is undeniable. The human body has never adapted to do well on antioxidant megadosages. Your body is not programmed to accept synthetic supplements, and you should only support your body with food-based antioxidants.

Recommended Antioxidant Supplements

Following is a range of recommended antioxidant supplements. Your choices and dosages depend on your particular needs and level of activity:

Plant-Based Multivitamins and Minerals

Your body evolved to depend exclusively on essential nutrients from food. Make sure that your vitamin product is all natural and food-based, with no synthetic or yeast-based ingredients added.

Amla C/Natural Vitamin C

Vitamin C plays a number of essential roles in your body. In addition to being an antioxidant, vitamin C is a catalyst in the production of your brain’s neurotransmitters dopamine and adrenaline. It also assists in the synthesis of the amino acid carnitine, which plays a key role in your muscle’s fat fuel utilization.

Furthermore, vitamin C is vital for tissue maintenance. Your body uses it for the buildup of collagen, a protein component essential for the formation and restoration of your connective tissues.

Vitamin C must be taken in its natural form, as it naturally occurs in plants, together with its bioflavonoids and cofactors.

The best natural source of vitamin C is amla berries. Other great natural sources are citrus fruits and peels, blueberries, raspberries, blackberries, strawberries, goji berries, acai, kiwis, and peppers. Amla C is now available in supplement form.

Beware of Yeast-Based Supplements

Some of the most popular natural supplements today are made from yeast. And even though labeled as 100-percent natural, these products aren’t really food-based.

Yeast has never been used traditionally as a viable food for humans. It’s highly allergenic, and its processing yields a dangerous neurotoxic by-product of yeast fermentation called monosodium glutamate (MSG). Some reports indicate that all kinds of dietary yeast present a health risk and therefore should be avoided.

The safest and most viable source of vitamins and antioxidant nutrients are plants. Plant food and plant-based supplements in the form of botanical extracts, teas, and potions have been used traditionally for thousands of years to support human health.

Herbal Antioxidants and Detoxifiers

The following list of herbs (some of which you might recognize as spices) have been used traditionally for toning, cleansing, and healing purposes.

Toning, Cleansing, and Healing Herbs
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Some additional notes on traditional herbs:


	Shilajit has been regarded by Ayurvedic, Chinese, and Russian physicians as the panacea for healing and tissue rejuvenation. It has been successfully used to balance blood sugar, alleviate kidney or liver insufficiencies, treat injuries, enhance libido, and support muscle recovery.

	Turmeric’s active ingredient curcumin has been shown to increase the levels of brain-derived neurotrophic factor (BDNF). BDNF plays key neuro-protective roles, activating stem cells to regenerate new brain neurons. It has been shown to counteract stress-related depression, improve long-term memory, and enhance cognitive function. BDNF is also expressed in other tissues including neuro-motors, the kidneys, and the prostate. Low levels of BDNF have been linked to depression, schizophrenia, obsessive-compulsive disorder, anorexia nervosa, Alzheimer’s disease, and dementia.

	While not antioxidants per se, probiotics—your beneficial gut bacteria—are essential for your health. These friendly bacteria protect your digestive tract from pathogenic yeast colonization, and they finalize the digestion and utilization of protein. Probiotics increase the biological value of proteins. They also play an important role in the elimination of waste toxins. Probiotics are available in the form of special yogurts or pills.



Your Antioxidant Defenses in Summary

Your body’s first line of antioxidant defense should come from whole plant foods, including fresh vegetables, fruits, roots, nuts, seeds, spices, and chocolate. Dark chocolate is a most potent antioxidant superfood, and even more so when combined with quality whey protein.

Your body’s second line of antioxidant defense should come from natural food-based supplements. These include plant-based vitamins and minerals as well as immunosupportive and cleansing herbal formulas.
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Chapter 23
Your Muscle and Longevity

The dream of eternal life has been inherent to human cultures since the dawn of civilization. It should come as no surprise that scientists have taken up the challenge to search for a biological switch that will turn off the aging process. The first evidence that such a switch exists emerged about seventy years ago when researchers found that mice given extremely minimal calories were consistently living longer than normal. Incredibly, they lived as much as 40 percent longer.

The notion that calorie restriction can increase life span has since been controversial and highly arguable. Can we accept the idea that near starvation is healthy?

We habitually like eating lots of food all day long, and most of us will fail to restrict calorie intake even if trying to. So here we are today desperate for something else—something that can extend life but requires no calorie restriction and no hustle.

The Longevity Pill

According to recent news reports, researchers have managed to identify the first longevity gene. That’s apparently the gene linked to calorie restriction.

Not surprisingly, these findings have opened the door for commercial interests and a great deal of speculation. The very possibility of developing a pill that works like calorie restriction and allows people to stop aging regardless of how they eat or live seems like a dream come true.

One of the first substances proposed to fit this bill is a compound called resveratrol. In its natural form, resveratrol is an antioxidant, anti-fungal phytonutrient found in grape skin, raspberries, mulberries, and red wine.

Nonetheless, the so-called longevity pill on the market is actually made from synthetic resveratrol (you can’t patent and profit from natural food ingredients). The company behind this drug claims that it triggers the same longevity gene as calorie restriction. But will it be that miracle pill? And will it stop you from aging?

Could You Stop Aging by Popping a Pill?

Longevity is inherent to your body. It’s essentially triggered by how you eat, exercise, and live. There is no pill in the world that will ever change that. No pill will ever substitute the effects of exercise, fasting, and good nutrition on your genes.

And even if scientists will figure out a way to genetically modify your body for living longer, it will most likely come as a trade-off—you’ll need to give up on something in return. But at what price?

Anti-Aging in Practice

A real longevity impact requires the full activation of your anti-aging apparatus.

Your body doesn’t want to fail; nor does it want to get sick or overweight. And it certainly doesn’t want to die. Quite the opposite. Your body is well programmed to thrive. It’s by all means capable of sustaining and rejuvenating itself. Wounds can heal themselves; skin can be restored; and bones can be rebuilt. And the muscle is no different.

When your longevity genes are triggered, they activate mechanisms that improve your energy efficiency, recycle old and damaged cells, and rejuvenate your tissues. Your body not only retains its youthful appearance, it also gets stronger and healthier. And you’ll be able to enjoy living longer.

But how do you trigger your longevity genes? And what shuts them down?

Your Longevity Apparatus

In reality, many genes and pathways have been found to govern the aging process in your body. These are cross-linked, and their combined anti-aging effect is highly complex to say the least.

Two of the most notable metabolic pathways that affect your longevity are the insulin/IGF signaling pathway and the mitochondrial electron transport chain pathway (the mitochondrial energy system). These critical pathways are linked to your muscle. They regulate sustainability, growth, and energy utilization in your body. And the key for unlocking the anti-aging process in your body is in the very genes that preserve these pathways.

Other longevity genes are those encoding brain neurotrophins, muscle myogenic regulatory factors (MRFs), and other tissue-specific growth factors that activate stem and satellite cells to commit and differentiate into new cells and regenerate new tissues.

What Triggers Your Longevity Genes?

Your body thrives when under nutritional and physical stress. Both calorie restriction and physical hardship are perceived by your body as survival signals to adapt and improve.

The effects of calorie restriction and physical hardship on your longevity seem to be deeply rooted in your biology. Both trigger biological mechanisms that evolved to help humans endure times of food scarcity and extreme physical hardship.

These primal biological mechanisms are part of your survival system. They have been essential for keeping our species alive for as long as we’ve been on this planet. When triggered, these mechanisms compensate your body by protecting your insulin system, strengthening your immune defenses, recycling your tissues, and upgrading your muscle fiber quality.

Survival, it seems, requires stress and action. And action rejects aging. To trigger your longevity genes, you need to routinely challenge your body. You need to train and feed your body as it was originally destined.

It has been widely agreed among scientists that the human body is not programmed for a world of plenty. Your body declines and deteriorates from chronic indulgence and lack of challenge.

But we live today in a world that constantly inundates us with indulgence, and we pay the consequences of that.

We’re Shifting Away from Our Species’ Original Program

Our society is largely accustomed to technical solutions; there’s this common belief in the ultimate power of technology to fix virtually everything.

People want to believe that there’s a technical solution to aging. They want to believe that once that magic formula for stopping aging is found, it will be available in the form of a pill at the neighborhood pharmacy.

It seems that almost everything else has been technically simplified, solved, and fixed. Nowadays, we don’t need to hunt, fight, or flee to survive. And we hardly ever need to endure hunger, cold, or fear. Virtually everything that early humans had to struggle for is now easily accessible to us.

We have been shifting away from our species’ original program and away from the necessity to actively survive. Consequently, we’re getting fatter and sicker than ever with soaring rates of obesity, diabetes, cardiovascular disease, and cancer. And if that’s not enough, we’re also plagued by increasing rates of sterility. Perhaps we’re already showing the first signs of species extinction.

And all this relates to one single factor: the denial of our survival code.

The Limitations of Science

It may take many decades for scientists to fully figure out what triggers longevity—if they ever will. Meanwhile, we can’t afford to do nothing. But what can we do without reliable science and viable information?

Science, for all its wonders, has obvious limitations. One of them is the incorporation of studies that investigate isolated factors. That approach often fails to represent real-life conditions and hence fails to yield reliable information.

In the case of muscle conditioning and anti-aging, studies have been commonly investigating isolated factors rather than complex factors. Isolated factors could be, for instance, a specific exercise, a specific nutrient, or a specific supplement. Researchers have been examining how each single factor affects the muscle, or the body, or even the aging process, and the findings get published in prestigious science journals.

But quite often they’re of no practical use.

In reality, there are no isolated factors, only complex factors. And our lives aren’t running in lab conditions. By investigating only one factor at a time, science has been failing to provide true indications of how things work in real life.

And there is another concern with modern science: animal studies.

Even setting aside the animal cruelty issue, which is largely overlooked, there’s also the concern that animals have different metabolisms from humans. Indeed, animal studies often produce results that are different from those expected in human subjects.

For instance, it has been found that high levels of insulin-like growth factor-1 (IGF-1) shorten the life span of mice. In humans, however, high IGF-1 levels are actually linked to an increased life span.

Similarly, recent genetic modification experiments indicated opposite effects on mice and men. Harvard scientists reported a reversal of aging in mice after a certain procedure that reactivates their telomerase enzyme. The telomerase enzyme targets mice’s chromosomes to promote cellular division and repair of damaged tissues. However, that same procedure in humans has been known to promote cancer. Apparently, the telomerase enzyme is switched off in adult humans as an evolutionarily protective trait that stops cells from growing out of control and turning into cancer.

Put simply, what extends a rodent’s life may actually shorten human life and vice versa. We’re not animals, and we should be more cautious when attempting to apply the results of animal studies to ourselves.

Your Muscle and Longevity

Your muscle and longevity are bound together. The genes that sustain and build your muscle are also the genes that extend your life. They’re responsible for keeping your energy, cells, and tissues intact.

Your body is programmed to thrive when physically challenged. But your training must accommodate your original makeup.

Based on evolutionary biology, the human body is made with the distinct features of a pack hunter and ambush predator combined. You need to train your body accordingly. That’s part of your survival code.

But this doesn’t mean that you need to get violent.

Humans are the only predator species that has a choice. You can train aggressively, but you don’t need to get violent—unless you’re confronted with a threat that leaves you with no other option. Humans evolved to thrive without the necessity to kill (we’ll discuss this more in the next chapter).

But you have to practice your survival code. You need to channel your aggression and train in a way that mimics your inherent fight-or-flight program.

Every species has its own survival code along with a distinct fight-or-flight program. Each species spontaneously puts its survival code into practice from birth.

For instance, dog and wolf pups practice nipping, biting, and chasing, learning from their mothers how to pursue a prey and become adult pack hunters. Similarly, kittens and lion cubs practice grappling, striking, and sneak attacking, acquiring from their mothers the skill to become ambush predators.

We’re the only species that fails to practice its original survival program.

We typically choose to overlook our predatory nature, though ironically we can’t deny who we are. Humans have been fascinated by predatory actions. We love watching predatory events in the form of sport or entertainment. Our society adores boxing, mixed martial arts, and wrestling, and we generally like action movies, but most of us refrain from practicing these types of activities. We typically prefer watching rather than engaging.

Most of us choose pills over actions. It’s normal today to be pill dependent and physically inactive. Our longevity genes remain largely dormant, and we gradually lose our ability to survive independently.

Quite often, those who are physically active aren’t fully aware of what they’re doing. People who exercise regularly are still bouting with weight management and other modern human ailments. Just go to your neighborhood gym and see for yourself. You’ll notice that most participants in gym classes are out of shape, and they’ll probably look the same or even worse as time goes by …

There always seems to be something missing or something wrong with modern fitness. It’s lacking solid principles and offers no clear direction.

Even if your exercise choice is adequate, there is no guarantee that your fitness is OK. For instance, strength training typically suppresses durability, whereas endurance training typically suppresses strength. But you need both to be biologically fit. You need to develop special durability along with your strength, all in one cohesive package. That’s the way you’re programmed to better survive.

It all comes down to one question: Are you biologically fit?

Is your muscular system adept at enduring intense, complex hardship? And can you survive independently without drugs and pills? If the answer is Yes and Yes, there is a good chance you’ll enjoy longevity.

But your physical conditioning is only one part of the equation. The other part is your nutrition.

Your nutrition and longevity are next.
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Chapter 24
Your Nutrition and Longevity

Despite rapidly accumulating data on human nutrition, there has been great confusion as to what diet benefits humans most. To address this issue properly, we need to look into evolutionary biology again. Like other species, we’re originally programmed to benefit from specific foods. These foods were part of the early human diet, and as such they fit our biological needs most.

So what is the origin of the human diet? And to what food are we biologically aligned?

What’s the Origin of the Human Diet?

Based on fossil evidence, physical anthropology points to several features that distinguished the evolution of humans from other apes. These evolutionary features give us a great indication as to what our original diet was. And they tell us what makes our diet different from that of other apes.

It has been largely agreed that human bipedalism (walking on two legs) is an evolutionary trait that took place before the early Pleistocene (1.75 million years ago). With it came a substantial increase in brain size and a decrease in anterior teeth and jaw size.

The evolution of the human jaw and teeth seems to comprise a functional purpose: adaptation to a specific diet.

According to Clifford J. Jolly, author of The Seed Eaters, we have not evolved to eat plant shoots or animal flesh as our primary staple foods. Human molars and jaw actions are clearly not adapted to mincing grass blades; nor are they adapted to tearing meat apart. Our teeth and jaws are structured to break up small, hard, solid objects that are more or less spherical in shape. This is done by a combination of crushing and rolling such as is employed in milling machines.

Jolly argues that out of potential foods that fit that description, only those that were widespread enough in open country (which was the main human habitat) could serve as the original staple food of humans. These are the seeds of grasses and annual herbs.

That’s the premise of Jolly’s hypothesis.

However, the idea that the early human’s main staple food was seeds alone is highly arguable. Since early humans’ main habitat also included woodlands, it’s more plausible that the early human diet consisted of both grassland seeds and tree nuts.

The mixed seeds and nuts diet yields a superior protein composition and a higher biological value than a diet based on seeds alone. Hence, a mixed seed-nut diet could have supported human survival better than a seed diet alone.

But there are also logistic reasons why mixed seeds and nuts constituted our original diet. Seeds and nuts offer a larger variety of rancidity-resilient items as compared to seeds alone or animal foods alone. Tree nuts, seeds of tubers, and bulbs are quite resilient to rancidity and could therefore be stored and used all year round. That’s unlike meat, sprouted grass grains, or sprouted legume seeds, which are much more perishable and therefore could not be stored and used all year round.

Seeds and nuts seem to define the character of the early human diet. This means that our original diet was primarily low-glycemic, high in fat, and fibrous.

This is not to say that other food resources such as dairy, fish, or meat were not exploited when available. What it indicates is that the early human diet was centered on seeds and nuts. The seed-nut diet has kept humans alive in times when animal food was not accessible, providing sufficient protein, essential nutrients, and fuel calories to sustain life.

Our adaptation to seed-nut chewing is mostly reflected in the flat wear-plane of our cheek teeth. We’re the only mammal predator that possess this unique chewing feature. Put simply, we are primarily seed and nut eaters, and we’re also capable of eating animal food.

And note that the human diet differs from the chimpanzees’ diet, which is mostly based on fruit, and the gorillas’ diet, which is largely based on herbage.

So what does that tell us?

Biologically, We’re More Gatherers than Hunters

We can eat animal flesh, but we can’t depend on it as a main staple food. Meat is not essential to us, but plant foods are.

We can’t live on meat alone, and we can’t live on fruits alone. But we can live on a seed-nut vegetarian diet, and we can further improve that diet by adding animal food to the mix. The human body is apparently more vegetarian than carnivorous.

We get most of our vital nutrients, vitamins, and antioxidants from plant sources. And unlike other predators such as canines and felines, we’re capable of enzymatically utilizing essential oils from plants. We have enzymes (desaturase) that convert plants’ long-chain polyunsaturated essential fatty acids into their bioactive forms, EPA, DHA, and GLA.

All that said, our early ancestors were partly carnivorous, and meat cutting was done with tools instead of teeth. We can certainly benefit from animal and marine foods as quality protein sources. Whey protein, cheese, eggs, fish, seafood, and meat have a higher amino acid score than plant food. animal-flesh and marine foods provide unique muscle-supportive compounds, such as beta-alanine and carnosine, that are not found in plant foods. And in this respect they provide superior nourishment to the muscle.

The combination of seeds and nuts with animal or marine food yields ideal nourishment and seems to be a primal fit for our gatherer-hunter nature.

Combining Seeds and Nuts with Animal or Marine Food

Seeds, nuts, and animal or marine foods are complementary food sources that enhance each other’s biological value. Animal and marine foods provide quality protein whereas seeds and nuts provide additional protein, essential nutrients, and fuel calories. Combinations of meat, fish, or dairy with seeds or nuts have been used by traditional cuisines around the world, including Mediterranean, Middle Eastern, Indian, and Chinese.

Note that certain varieties of seeds, nuts, animal foods, and marine foods may cause allergic reactions in some people. Make sure that your food selection doesn’t include items you’re sensitive to.

Before finalizing this topic, we need to address two more issues.

Are we originally programmed to consume carbohydrate food? And how well are we adapted to consume legumes?

Are We Programmed to Consume Grains?

There is a high likelihood that early humans consumed sprouted grains (starch-seeds), which were abundant in open grassland. Nonetheless, grains could not have been the early humans’ main staple food for two reasons.

First, unless sprouted, grains are virtually inedible in their raw state. The biological value of grains actually increases upon roasting or baking, and these methods were not used during the early Pleistocene, when the first recognizably human-like evidence appears in the fossil record.

Second, preagricultural grass grains could not provide sufficient protein to support human survival as a main staple food. About five thousand years ago (the beginning of the agricultural era) there was a notable shift in the human diet toward grains. Since then we have been continuously shifting away from our original low-glycemic diet of nuts and seeds toward a diet based on high-glycemic refined carbohydrates, which we are not evolutionarily adapted to.

Are We Programmed to Consume Legumes?

Legumes were available seasonally in open grassland. Grindstones with adherent legume-seed starch appear in the African fossil record. Legumes have the highest protein content among seeds, and that trait could have potentially made them suitable to serve as a main staple food for early humans.

Nonetheless, unless sprouted, soaked, or cooked, legumes contain inhibitors and digestion-disrupting elements that render them problematic for human consumption. It’s plausible that humans were gathering young pea pods and sprouted beans seasonally, but the earliest record of legume usage as a main human food appears at about the same time as that of grains. It has been largely agreed that our early ancestors ate every nontoxic seed present in the environment. Whether legume seeds belong to this category remains open to speculation.

But food is only one determining factor in your diet. Other factors are your calorie intake and your meal frequency.

Let’s take a look at how these dietary factors affect your health and longevity.

Your Calorie Intake and Longevity

The relation between calorie intake and human longevity has been a subject of great scientific interest.

Based on animal studies, the most proven approach to counteracting aging is calorie restriction. Aside from genetic manipulation, calorie restriction represents the only proven record for prolonging life in animals. And that’s not its only benefit.

Tests conducted on laboratory animals have shown that calorie restriction can lower the risk of cancer, diabetes, and cardiovascular disease. It had also been shown to stave off age-related neurodegeneration.

In practice, calorie restriction means lowering normal calorie intake by about 40 to 60 percent. But you still need to maintain a healthy diet rich in vitamins, minerals, and antioxidants. A growing number of people are now living by this regimen. Many of them are scholars and researchers, passionate in their belief that the methodical restriction of their calorie intake can extend their lives.

Can calorie restriction promote longevity in humans? It certainly seems so, but it’s still too early to predict. And even if calorie restriction extends life, at what price does it come?

One notable side effect of chronic calorie restriction is the lowering of the body’s temperature and metabolic rate. That side effect is essentially an energy-preservation mechanism, and it kicks in when the body’s energy intake is chronically low. The consequences of that may include hormonal decline, with decreased thyroid activity and a decline in sex hormones. Metabolic declines of this type have been also associated with loss of muscle strength and libido.

Again, it’s still too early to predict, but even if calorie restriction enables people to live longer, it may come at the cost of some of the most important things that make life worth living.

Is there anything else that can be done to trigger your longevity genes, apart from chronically restricting your calorie intake?

Apparently there is one dietary option: intermittent fasting.

Intermittent Fasting: How Meal Frequency Affects Your Longevity

Recent studies have indicated that lowering your meal frequency to one meal per day or every other day may actually provide you with the same benefits as calorie restriction but without restricting your calories.

The initial studies were done on mice. The mice had to go through a special feeding cycle called intermittent fasting, which consisted of a fasting day followed by an overfeeding day in which the mice were allowed to consume twice their normal calorie intake.

The results revealed astonishing longevity benefits. Mice on intermittent fasting have been shown to improve their insulin sensitivity, rejuvenate their brain cells, and substantially increase their life span.

Most importantly, the studies’ findings supported the hypothesis that humans and animals evolved to better survive when there’s a large gap between meals (at times twenty-four or even forty-eight hours).

According to Dr. Mark Mattson, professor of neurosciences at Johns Hopkins University, humans adapted early on to intermittent fasting as an evolutionary favorite feeding cycle. Mattson, who conducted the initial studies on intermittent fasting, argues that primordial conditions of food scarcity and a hunter-gatherer lifestyle created the necessity to adapt to one meal per day or even every other day.

One of the greatest advantages of intermittent fasting is the rejuvenating impact on your brain and muscle. It literally forces your body to recycle and rejuvenate brain and muscle tissues. Fasting increases the expression of brain-derived neurotrophic factor (BDNF) in your brain and muscle. This neurotrophic growth factor has been shown to catalyze conversion of brain stem cells and muscle satellite cells into new neurons and new muscle cells, respectively. BDNF has profound neuro-protective properties. It plays important roles in brain cognitive function and long-term memory and protects against dementia, Alzheimer’s disease, Parkinson’s disease, and brain aging. And in addition to this, it also acts on the neuromuscular system, where it protects neuro-motors from degradation and aging.

The rejuvenating effect of fasting on your brain and muscle tissues is more profound than was initially thought.

In your muscle, fasting triggers the removal and recycling of broken proteins and damaged cells. This recycling process is done by the ubiquitin enzymes (your body’s demolition force), which detect and digest broken proteins and damaged cells. The nitrogen amino by-products are then recycled and used for synthesis of new proteins and generation of new cells.

Note that this tissue-rejuvenating process is triggered by the catabolic process of protein breakdown such as that due to fasting, exercise, or injury.

Now that we’ve seen how fasting affects your body, let’s take a look at the overfeeding/ compensation phase of intermittent fasting.

During the overfeeding phase, your body shifts from a catabolic recycling mode into an anabolic tissue-building mode. Overfeeding may yield additional benefits. When done properly, it boosts your thyroid and sex hormones along with your body’s metabolic rate. And note that if you add a viable exercise protocol to this regimen, it may yield an even stronger impact on your body composition, tissue integrity, and biological age.

But there is yet another important factor that needs to be looked at: hunger.

Hunger seems to benefit your physical shape and longevity similarly to physical exercise. When manipulated properly, hunger has been shown to trigger mechanisms that increase your energy, repair your tissues, and keep you in a prime physical shape.

Let’s take a closer look at hunger and how it affects your body.


[image: ]

Chapter 25
Hunger and Your Physical Shape

Hunger gives you the desire to eat. And incredibly, it also reflects your physical shape. It can make you lean and healthy, or it can make you fat and sick. That really depends on how your body is trained to endure lack of food and what kind of hunger you’re experiencing.

There are two kinds of hunger: acute and chronic. And there is a huge difference in how they affect your body.

Acute hunger is a temporary sensation that is turned off by feeding. It’s typically associated with a healthy metabolism and low body fat. Chronic hunger, on the other hand, is continuous and nonresponsive to feeding. That type of hunger has been linked to metabolic disorders and a tendency to gain weight.

To further understand how hunger works, we need to take a look at the physiological system behind it. Hunger is part of a powerful system that balances your energy intake and expenditure. Your hunger-satiety system consists of multiple neuropeptides that act to initiate or terminate your feeding.

These are your hunger and satiety hormones. Their signals are integrated by centers in your brain to modulate how you consume, spend, or store energy. And the balance between these signals dictates whether your body is in a fat-burning or a fat-storing mode.

In order to maintain a steady body weight, your hunger and satiety signals must continually adjust your food intake to your energy expenditure. Any imbalance between these two will affect your fat stores and physical shape.

Obesity, for instance, is an indication of a disrupted energy balance in which a surplus of accumulated energy is stored as body fat.

So what makes you lose control of your energy balance and physical shape? What can you do to regain these?

And how does all that relate to your hunger?

What Makes You Lose Control of Your Energy Balance and Physical Shape?

It has been argued that evolutionary pressure resulted in an overly strong human drive to eat when food is readily available. We evolved to thrive in a world where food wasn’t easily accessible. Our original food was low-glycemic and fibrous—not the kind of food that typically promotes overeating. But we live today in a world of plenty, surrounded by foods that encourage consumption of excess energy.

So it is the disparity between the primordial environment of food scarcity in which we evolved to thrive and the current availability of excess food that contributes to unrestricted calorie consumption with the increasing prevalence of obesity and related diseases in our society.

But calorie consumption is only one factor. Emerging evidence indicates that there is another powerful factor behind the scene. And it’s probably the most influential determinant of your energy status and physical shape.

You can be on a low-calorie diet and fail to lose weight, and you can be on a high-calorie diet and yet manage to slim down. That really depends on one factor: the balance between your hunger and satiety hormones.

How the Balance between Your Hunger and Satiety Hormones Affects Your Physical Shape

Your physical shape seems to depend on the ratio between your hunger and satiety hormones. Both hormones regulate your eating behavior, albeit with opposite effects on your body.


	Hunger hormones tend to slow your metabolism and make you gain weight.

	Satiety hormones act to boost your metabolism and help you slim down.



Your hunger and satiety hormones are consistently clashing with each other. They’re divided into two groups that counteract each other’s actions like two armies at war. And the consequences of that hormonal clash are manifested in your body.

Simply put, if your hunger hormones get out of control, you’ll be prone to suffer from a declined metabolism and excess body fat. And if you let your satiety hormones take over, they will counteract the effects of your hunger hormones to allow you greater energy and a lean physique.

But that’s merely a rough picture of your hunger-satiety system, and it doesn’t yet fully explain how this system works.

The truth is that your hunger hormones aren’t inherently bad. And when balanced, they play important roles in your metabolic system. Under healthy conditions they may even help you burn fat.

The hunger peptide ghrelin, for instance, is a most potent trigger of your growth hormone. Ghrelin binds to growth hormone secretagogue (GHS) receptors and increases its release by up to sixfold. Hence, fasting and hunger boost your growth hormone and potentiate its actions to burn fat and repair tissues.

Your hunger hormones are part of your survival apparatus. They relate to your satiety hormones like yin to yang. Hunger hormones give you the drive to search for food or hunt along with the desire to achieve. They keep you alert, and they balance the actions of your satiety hormones, which tend to calm you down. That’s how your hunger hormones act under normal conditions.

But if your hunger-satiety system is disrupted and your hunger hormones get out of control, you may experience chronic hunger, diminished energy, metabolic decline, and an increased tendency to gain weight.

The point is that you need to know how to manipulate both types of hormones to work for you. And you certainly need to keep your hunger hormones under control. But before we address that, let’s take an even closer look at your hunger and satiety hormones and how they affect your metabolism, body weight, and physical shape.

Your Hunger Hormones and Physical Shape

Your most notable hunger hormones are ghrelin, neuropeptide Y (NPY), and agouti-related protein (AgRP), all of which affect your body in the following ways:


	Decrease your energy expenditure

	Suppress your sympathetic nerve activity

	Inhibit your thyroid axis

	Reduce your body’s thermogenesis (capacity to generate body heat)

	Inhibit your sex hormones

	Increase your stress hormone cortisol

	Increase your tendency to gain body fat



If left uncontrolled, hunger hormones will block the signals of your satiety hormones to reduce food intake, which may in turn lead to chronic cravings, uncontrollable food consumption, and excessive weight gain. And as you can see, they may also inhibit your primary sex hormones, suppress your libido, and spike your stress hormones.

What Makes Your Hunger Hormones Get Out of Control?

Normally, your hunger hormones are highly responsive to feeding. Their levels increase during fasting and reduce upon food ingestion.

During fasting, your hunger hormone ghrelin peaks while boosting your growth hormone to initiate fat burning and tissue repair. Meanwhile, your remaining hunger hormones are continuously counteracted and balanced by some of your satiety hormones (adiponectin and glucagon-like peptide), which are also responsive to fasting. This keeps your hunger under control and potentiates your sensitivity to satiety signals.

Then, when you resume eating, your hunger hormones decline, allowing your satiety hormones to kick in. And as your satiety hormones levels peak, they act to boost your metabolism.

That’s how your hunger-satiety system is programmed to work under healthy conditions. It allows you to burn fat when you don’t eat, and it boosts your metabolism when you eat.

Which is apparently a win-win situation.

But your hunger-satiety system can only function well as long as your diet is adequate. If your feeding episodes are too frequent and your foods are high-glycemic, your hunger-satiety system will be utterly disrupted.

Frequent incorporation of high-glycemic meals impairs your key satiety hormones insulin and leptin, leaving your hunger hormones unopposed and dominant. In case of insulin resistance, ghrelin levels remain elevated even after meal consumption—a condition that typically leads to chronic hunger (mostly for carbohydrates), excess food intake, and weight gain.

This issue has been widely overlooked, perhaps because people normally like to consume baking goods and candies on a daily basis and even more so during celebrations. Nonetheless, the evidence leaves no doubt: frequent consumption of high-glycemic foods jeopardizes your satiety system and puts your body under the tyranny of your hunger hormones.

To prevent that we need to take a look at your satiety hormones. How do they counteract your hunger hormones? And how do they affect your physical shape?

Your Satiety Hormones and Physical Shape

Your satiety hormones protect you against the effects of your hunger hormones. They act to sustain your energy and prevent metabolic decline. These include insulin, leptin, adiponectin, cholecystokinin (CCK), glucagon-like peptide (GLP), PPY, and melanocortins. When potentiated to dominate your hunger hormones, they affect your body in the following ways:


	Increase your energy expenditure

	Stimulate your thyroid axis

	Increase your sympathetic nerve activity

	Increase your body’s thermogenesis

	Enhance your sex hormones

	Decrease your cortisol level

	Increase your capacity to burn fat



Your satiety hormones promote the right metabolic environment to allow you be at your leanest, healthiest, and most vigorous physical shape.

What Boosts Your Satiety Hormones?

Your satiety hormones are enhanced by three major factors:


	Food restriction

	Exercise

	Weight loss



Food restriction, exercise, and weight loss significantly increase the sensitivity and effectiveness of your insulin and leptin, and they potentiate the actions of your melanocortin and adiponectin.

This indicates that with proper diet, exercise, and restoration of a healthy body weight, you can increase the efficiency of your satiety hormones to allow you to achieve peak physical potential.

Soon we’ll see how all this translates into practice, but for now let’s continue with your most potent satiety hormones, insulin and leptin, which are pivotal to keeping your metabolism intact.

How Insulin and Leptin Affect Your Metabolism

Insulin is your most important satiety hormone. It regulates your sex hormones, muscle buildup, blood sugar, and energy levels. Insulin sensitivity is essential to keeping your testosterone and libido intact. And insulin resistance leads to testosterone decline and loss of sex drive.

Insulin sensitivity is also necessary for normal leptin activity.

Leptin is one of your most powerful metabolic-boosting hormones. Secreted from your adipose tissue, it’s a peptide hormone that primarily lowers your food intake, boosts your metabolic rate, increases your energy expenditure, and decreases your body fat. It enhances your thyroid activity and contributes to the sustainability of your immune system. Absence of leptin has been shown to cause a severe metabolic decline and morbid obesity.

But again, leptin can’t act without insulin. Both hormones share a common signaling pathway, and they get impaired (resistant) by the same causes.

What Causes Insulin and Leptin Resistance?

The main cause of insulin and leptin resistance is excess body fat and particularly visceral fat, which is the adipose tissue that surrounds the inner organs. The most trivial dietary cause is food that combines high sugar with high fat.

It has been found that the high sugar–high fat combo causes insulin and leptin resistance even prior to any change in body composition. This means that all food products made with a high content of sugar and fat—including cookies, cakes, ice creams, and chocolates—are poisonous to your satiety system. And they set you up for serious metabolic disorders associated with insulin and leptin resistance, which may include excess circulating estrogen, excess cortisol, declining testosterone, blood sugar disorders, and a tendency to gain stubborn belly fat.

The good news is that both insulin and leptin resistance could be reversed by food restriction and weight loss.

Hence, both hormones are enhanced by austerity and shattered by indulgence. It has therefore been suggested that insulin and leptin play important roles in times of scarcity but have a lesser role in times of plenty.

How Do You Put Your Satiety Hormones in Charge of Your Body?

There are two ways to literally achieve that:


	Train your body to endure hunger.

	Eat foods that promote satiety.



Train Your Body to Endure Hunger

Hunger should be treated like physical exercise. Both hunger and exercise are perceived by your body as survival signals to adapt and improve.

When your body is methodically challenged with acute hunger, it adjusts itself accordingly. Incredibly, periodical fasting and acute hunger cause a decrease in your brain’s hunger receptors, which makes you even more capable of resisting hunger. This in turn enables your satiety hormones to get increasingly efficient, allowing them to overpower your hunger hormones and take control of your metabolism.

But only real hunger can benefit you that way. Real hunger is what you experience while fasting or undereating, not the kind of cravings you feel on a full belly.

There are a few ways to train your body to endure hunger. You can try to gradually increase the gap between your meals or alternatively put your body in an undereating state for most of the day. And you can also try exercising while fasting.

Let’s see how all this translates into practice.

Undereating

You can put your body in an undereating state by minimizing your food intake during the day to small, low-glycemic protein meals every three to four hours. These could be served with (or substituted with) green vegetables or small servings of low-glycemic fruits such as berries, green apples, or pomegranates.

Undereating has some notable advantages. It challenges your body similar to fasting, yielding a negative energy balance that promotes fat burning and tissue recycling. But unlike fasting, it allows you to nourish your muscle with protein and antioxidants, and you won’t feel the desire to eat as intensely as when you completely avoid food.

But whether you fast or undereat, do not chronically restrict your calories.

Your hunger must be acute, not chronic. Treat yourself with sufficient food in your main meal to compensate for the energy and nutrients you spend during the day.

Exercising While Fasting

Probably the most intense way to improve your hunger durability is by exercising while fasting. This presents a double challenge to your body, and it yields a stronger impact than fasting or exercise alone.

Though training while fasting may initially affect your maximum performance, it will nevertheless come with an additional bonus.

A study published in the Journal of Physiology in November 2010 indicated that exercising while fasting increases the body’s metabolic adaptation efficiency to utilize energy, burn fat, and deposit protein in the muscle, and substantially more so than when exercising after a meal.

The researchers reported that the increased capacity to deposit protein in the muscle as observed in people who were exercising while fasting and then eating a postexercise meal is a result of increased insulin sensitivity and activation of the muscle mTOR (the mechanism that builds muscle).

Your body is inherently programmed to benefit from enduring hunger via fasting, undereating, and exercising while fasting. But that durability can be even further enhanced by satiety-promoting foods.

Foods That Promote Satiety

The food that promotes satiety most is protein. It has been reported that protein promotes satiety more effectively than carbohydrates or fat. Out of all proteins, the one with the fastest satiety impact is whey protein. Studies reveal that consumption of whey protein before meals can swiftly boost the satiety peptides CCK and GLP-1, which have been shown to decrease food intake and increase weight loss.

Whey protein is also beneficial when consumed before exercise. Having a small serving of whey protein (with no added sugar) about thirty minutes before exercise seems to yield the same benefits as exercising while fasting. And it comes with an additional bonus: a pre-exercise whey meal can help you sustain intense performance, which could be compromised if you train while fasting.

Other satiety-promoting foods are raw nuts, seeds, legumes, roots, and greens. Being low-glycemic and fibrous, these plant foods are a great fit for your insulin/leptin system. Nuts and seeds trigger a satiety peptide called PPY, which is highly sensitive to dietary fat.

PPY increases your metabolic efficiency and shifts your cravings from carbohydrates to fat. That action is contrary to your hunger hormones, which generally shift your cravings toward carbohydrates.

Note that it’s the shift toward refined carbohydrates that has been linked to excessive food intake. Refined carbohydrates overspike your insulin and disrupt your satiety apparatus. This is the reason why once you start eating potato chips, you may find it difficult to stop.

But again, nothing is more damaging to your satiety than the combination of high sugar and high fat. This dietary combo packs on calories, damages your insulin, and shatters your satiety along with your whole metabolic system.

Finally, realize that time is a factor. The longer you train your body to endure hunger and enjoy the subtle taste of satiety foods such as quality whole protein, nuts, seeds, roots, legumes, fresh greens, and low-glycemic fruits, the more adapted and sensitive to satiety you’ll get.

And note that your muscle literally thrives on satiety foods. Combinations of foods such as whey and berries, eggs and beans, or meat and nuts have unmatched muscle-nourishing properties. Furthermore, being satiety oriented, these food combinations promote the right hormonal environment for muscle conditioning and buildup.

Summary and Projections

Understanding the biological system that regulates hunger and satiety along with energy balance is a key to preventing eating disorders, metabolic decline, muscle waste, and undesirable weight gain.

More studies are needed to elucidate the relationship between human nutrition and survival. As the mechanisms of feeding and energy homeostasis are studies and clarified, treatments based on the natural manipulation of hunger and satiety could be just as effective as hormonal therapy in adjusting hormonal disorders and deficiency.

Manipulations of hunger and satiety may be useful in restoring thyroid hormone activity, balancing estrogen, and attenuating or even preventing the age-related decline of growth hormone and testosterone.

These strategies may help affect the enormous morbidity associated with obesity and related diseases. And they may also help eliminate the life-threatening risks associated with hormone replacement therapies and chemical drugs.

In today’s world you need to know what your best options are. In this case, nature doesn’t leave you with many choices. Controlling hunger is not an option; it’s a necessity.
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Chapter 26
Conclusion

Evolutionary biology and physical anthropology provide us with substantial data to figure out which foods and exercises fit our biological needs most. Today we can identify the core principles upon which our diet and training should be based.

The Human Diet’s Three Overruling Principles

Biologists continue to recognize distinct evolutionary features of human food selection and eating behavior that indicate adaptation to a specific diet. And based on the enormous information available to us, we can conclude that our original diet is based on three principles:


	It’s exclusively whole food oriented.

	It’s primarily low-glycemic.

	It’s inherently more vegetarian than carnivorous.



Note that these principles apply to all humans and overrule the differences between body types and genetic predispositions.

Here are the facts:


	We’re programmed for whole-food nutrition. Our bodies have not evolved to accept anything synthetic or refined without suffering side effects. Synthetic substances include all drugs, artificial food additives, synthetic vitamins, and industrial chemicals. Refined foods include all protein isolates, simple and refined carbohydrates, and refined oils.

	We’re programmed for a low-glycemic diet. The low-glycemic diet benefits our hormonal and muscular systems. It’s inherently satiety-oriented and has been shown to promote a healthy metabolism, lean physique, and longevity.



Conversely, high-glycemic diets have been shown to shatter insulin and lead to obesity, diabetes, cardiovascular disease, and a shorter life span.


	Plant foods are essential to us. Animal foods are not. Vegetables, fruits, nuts, seeds, legumes, and roots are our primary sources of vitamins and antioxidants. They’re also exclusive sources of metabolic-supportive phytonutrients.

Proper combinations of vegetables, seeds, nuts and legumes can yield a complete protein and provide us with all the essential nutrients we need. And even though plant foods yield protein with a lower bioavailability than that of animal foods, they nonetheless provide us with the essential nutrient complexity required to sustain life, which is missing in animal food.

This means that we can live on plant food alone, but we can’t depend on animal food as our sole source of nutrients.


	We’re originally programmed to consume seeds and nuts as our main staple foods. Human jaw and teeth morphology bear proof to this. Seeds and nuts are satiety-oriented and insulin-friendly. They provide us with protein, fiber, essential oil, fat-soluble vitamins, antioxidants, metabolic-supportive phytonutrients, and low-glycemic fuel needed to keep our metabolic system intact.

	We’re programmed for a diet of primarily solid food. We digest better when we chew solid food and predigest it with our saliva. Our cheek teeth are originally structured for chewing solid food with a crunch. And the food’s texture seems to contribute to our satiety.



Liquid diets lack that solid texture and therefore may fail to yield complete satiety. Hence, liquid diets may lead to chronic cravings, excess food intake, and related adverse effects.

That said, quality whey protein shakes can be highly beneficial as functional muscle meals due to their fast nutrient delivery, but by themselves they aren’t sufficient to constitute a complete diet.

The Human Feeding Cycle

Our feeding is regulated by the autonomic nervous system, which controls how we select food, how much we eat, and how often.

Our autonomic nervous system is geared toward nocturnal eating. It rejects feeding during the stressful hours of the day and encourages eating during the calming hours of the night.

Scientists believe that this feeding cycle originated in primordial times of food scarcity, which forced humans to endure physical hardship while fasting for most of the day. And since early humans were primarily day hunters (as manifested in our poor night vision), it only makes sense that our original rest and feeding time would be at night.

Night is the biologically right time for having our largest meal of the day.

Shifting between A.M. Food and P.M. Food

The human feeding cycle is positively correlated with our wake/sleep cycle. Its premise is to gradually shift from A.M. to P.M. foods. A.M. foods are primarily light and raw, whereas P.M. foods are denser and cooked.

This dietary shift serves a clear biological purpose. It accommodates the changes in our hormonal system and metabolic needs throughout the day and night. During the day, it lets us spend energy, remove toxins, burn fat, and stay alert. And during the night, it enables us to replenish nutrients, recuperate, relax, and sleep.

The human feeding cycle is essential for all the key mechanisms that make us thrive:


	It keeps our insulin sensitive.

	It keeps our satiety system in charge.

	It keeps our hormonal/metabolic system intact.



The rotation between A.M. and P.M. feeding is critical for the viability of our diet. Yet it’s still ignored and denied by mainstream nutrition.

Mainstream nutrition authorities gave us the wrong food pyramid and the wrong diets. And they failed to provide us with solid criteria upon which we can judge whether we eat right or wrong. Most of us have no clue what the human feeding cycle even means.

But we can’t ignore the facts, and we can’t dismiss what we already know: virtually all current diets have been failing miserably.

Our society has been getting consistently fatter and sicker even though we’re dieting more than ever. And unless we adjust our feeding cycle to accommodate our biological needs, we’ll continue paying the consequences with our health and physical shape.

Human Training

Humans are inherently programmed for a specific kind of training. The regimen that has demonstrated the most proven record in maximizing human performance is the short intense training protocol. This regimen yields the most impressive results in building muscle and preventing its degradation and aging.

But the intensity and duration of training are not the only determinates of human physical conditioning. We still need to know what kind of exercises we are originally programmed for.

What Kind of Exercises Are We Originally Programmed For?

Like other animals, we evolved to benefit from physical activities that were essential to the survival of our species. Being a predator species, our survival depended largely on our hunting activities. Based on skeleton and joint morphology, we exhibit features of pack hunters and ambush predators combined. And we behave accordingly.

We tend to gather in groups like pack hunters or act alone like ambush predators. These predatory features are inherent to us, and they dictate how we’re programmed to behave even if we aren’t aware of that. The point is: our predatory nature must be recognized as a key factor in designing our physical conditioning.

That’s the way we’re programmed to act, and that’s how we’re destined to train.

Wolf People versus Cat People

The idea that we originated as a killer species may seem extreme to most people. Needless to say how controversial it may be to ask people to adjust their training to accommodate their primitive predatory nature.

That idea might sound far-fetched. But it makes more biological sense than all other fitness theories. Not only does it make sense, it actually enables us to establish authentic criteria of human training. And it finally takes out the “vague factor.” Human training is not a random collection of exercises. And it certainly isn’t about running on a treadmill to nowhere. Human fitness has a biological purpose.

We can now understand what that purpose is.

Biological fitness means physical adaptation for better survival. Our survival depends on adaptability to hardship. Each of us carries an innate survival program with a defined fight-or-flight mechanism that enables us to adapt and improve to better survive. We need to practice that survival program. And we certainly need to integrate it in our training routines.

That’s the only way to unlock the mechanisms that transform our bodies from normal to supreme shape, enabling us to achieve our true biological potential.

So what kind of activities are we inherently programmed for?

Humans are divided in their affinities to sport activities. Some people like team sports, whereas others prefer individual sports. Some prefer wolflike activities that involve pursuit and chasing such as soccer, whereas others prefer catlike activities such as grappling, wrestling, or boxing. And some prefer power drills, which seem to complement both types of activities.

It’s quite funny to notice how a wolf person and a cat person behave in times of adversity, such as when confronting a foe. A wolf person will stick his face in front of his rival’s face as if ready to bite, whereas a cat person will keep a distance, ready to strike with his hands.

Wolf people seem to prefer leg drills (running), whereas cat people seem to prefer hand drills (punching, grappling, or weight lifting). Nonetheless, each of us is programmed for both types of activities. So despite the differences between our personal training affinities, we need to exercise both options.

But whether you’re primarily a wolf or a cat person, you should be aware of one important physical trait that is inherent to our species yet is often overlooked or denied. It’s called the aggressive hand concept.

The Aggressive Hand Concept

According to biologists Raymond Dart and Clark Howell, humans evolved to routinely use their hands not just for daily chores, but also for intimidating social rivals or fighting an enemy. Hence, strong hands were a social and survival necessity. Having the capacity for hand-to-hand combat was apparently a primal human trait. Darwin called that “the aggressive hand concept.”

The aggressive hand concept reflects how we’re programmed to use our hands when facing a physical threat. Other apes tend to use their teeth more than their forearms for intimidating and fighting (biting).

It seems that behind our civilized appearance there’s a “handy” predator waiting to strike.

The aggressive hand concept is almost exclusively human. Unlike other species, we use our hands in virtually every physical and cognitive task. This includes toiling, striking, grappling, writing, playing music, and even speaking. We use our hands to dictate our legs’ speed when we sprint, and we use them to maximize our force output when we jump.

Our hand and arm muscles are substantially more innervated in our brains than our leg muscles are. We literally think with our hands. And we’re the only species capable of doing that.

The benefit of keeping our hand-shoulder complex strong and viable may go beyond the physical. We need capable hands to accommodate both our physical and mental capacities.

Hunger and Satiety

Our physical shape is largely controlled by hunger and satiety hormones. The balance between these hormones dictates whether we tend to be lean and healthy or overweight and sick. Hunger hormones generally tend to slow our metabolism and make us gain weight, whereas satiety hormones tend to boost our metabolism and make us slim down.

Under normal conditions these hormones balance each other to allow optimum energy and a healthy metabolism. But most people today have lost that balance. Most people are chronically hungry, overfed, and overweight.

We have been shifting away from our primal satiety-oriented diet, and we certainly suffer the consequences.

The Shift from Satiety to Hunger

The shift from satiety to hunger has to do with the disparity between the world in which we originally evolved to thrive and the world in which we live today. We evolved to thrive in a world of scarcity, nourished by foods that promoted satiety, but we live today in a world of plenty, surrounded by foods that promote hunger. And instead of being lean, strong, and muscular, most of us today are overweight, weak, and soft.

The shift from satiety to hunger is even more damaging.

The vast majority of people today are prone to suffer from premature aging. This has to do with the loss of two primary satiety-oriented hormones: insulin and testosterone.

We’re a testosterone-driven species. Pound for pound, humans have more testosterone than any other species on this planet. But testosterone is insulin-dependent, and insulin is our major satiety hormone. Since we’ve been shifting away from satiety foods and shattering our insulin, we’ve been consistently losing our testosterone. It has been estimated that the average modern man has been losing 1 percent of his testosterone every year.

In addition to that, we have been losing our growth hormone.

We’re originally programmed to boost our growth hormone when fasting throughout the day. But most people today can’t endure hunger, so they eat too frequently while chronically inhibiting their growth hormone. Consequently, as people get older, they experience symptoms of premature aging, which include waste of muscle and bone tissues, loss of strength, and a persistent metabolic decline.

Most people today are food addicts. The typical diet is based on high-glycemic foods that act like addictive substances, keeping people hungry and craving for more. Hunger-promoting foods shatter insulin, diminish testosterone, and suppress growth hormone.

And if that’s not bad enough, people today are commonly exposed to hunger-inducing substances, which are abundantly found in processed food products. These include MSG (as typically found in food flavoring, hydrolyzed yeast, hydrolyzed proteins, and hydrolyzed grains), industrial fructose, artificial sweeteners, and sugar alcohol. These substances shatter satiety by disrupting insulin and binding to brain opioid receptors (addiction receptors), which stimulate hunger and suppress satiety.

The Solution

The solution must be drastic. Our society’s state of health has been manipulated by hunger-promoting foods and substances. We need to train ourselves to shift back into a satiety-oriented diet. We must eat right and eat less frequently!

This obviously goes against industrial interests.

If we give up all refined flours, simple sugars, fructose, MSG, synthetic additives, sugar alcohol, and artificial sweeteners, we will devastate the current food industry and literally shut down most sport nutrition and supplement companies.

But as drastic as this solution may seem, it’s the only way to overcome our health crisis. There is no way around it. Biologically, we’re programmed for a satiety-oriented, whole-food diet. Our hormonal and muscular systems are satiety-oriented, and so is our health.

We need to change our diet approach. No more “cheat days,” and no more “everything is allowed in moderation …”

Nothing but 100-percent natural, low-glycemic, whole food can make us thrive.

Supplementation

Since the typical diet isn’t always sufficient to cover the minimum requirements for essential and antioxidant nutrients, there is a reasonable need to use nutritional supplements. Supplementation allows you to nourish your body with high concentrations of essential food nutrients and thereby support your metabolic needs along with your hormonal, neural, and muscular systems.

But only food-based supplements can do this job.

Synthetic supplements should be avoided. These have been shown to disrupt muscle energy production and impair adaptability to exercise. Synthetic vitamins and antioxidants may be useful in clinical cases, such as immunodeficiencies or digestive insufficiencies, but they should always be treated cautiously like drugs.

You should also avoid yeast-based supplements. Yeast is a major allergen; it’s a bacterial product that contains MSG and may cause severe reactions along with neurotoxicity, which altogether present a serious health concern.

Unlock Your Muscle Genes

Your muscle genes are highly responsive to nutritional and physical triggers. They’re activated by hardship and suppressed by indulgence.

Your muscle machinery is programmed for generating supreme power, and it’s constantly humming ready for action. But your muscular system is shackled by an innate inhibitory mechanism that puts the brakes on your muscle strength and development, prohibiting it from reaching its peak power potential.

To counteract your muscle inhibition, you need to use the right physical and nutritional triggers. When your muscle genes are triggered, a cascade of cellular events takes place, allowing your muscle to recycle broken proteins and damaged cells, upgrade fiber quality, maximize force production, and resist aging.

Your Muscle Genes’ Triggers

The main triggers of your muscle genes are


	Insulin

	Exercise/mechanical overload

	Amino acids

	Fasting



Insulin

Insulin is your primary muscle trigger. The insulin pathway is your muscle’s main support system. It’s essential for turning on your muscle genes; it controls your muscle mTOR; and it potentiates your most powerful muscle-building hormones—testosterone, growth hormone, and insulin-like growth factors. Any impairment in your insulin will disrupt all anabolic processes and lead to muscle degradation and wasting.

Exercise/Mechanical Overload

Mechanical overload is the key physical trigger of your muscle mTOR. The overload impact from intense weight lifting and explosive drills drives mTOR to increase protein synthesis in your muscle toward repair and growth.

Mechanical overload is the trigger that turns on your myosin heavy chain (MHC) genes to develop your fast muscle fibers. It also triggers myogenic regulatory factors (MRFs) to convert satellite cells into myoblasts, which then fuse into new muscle cells. This process upgrades your muscle fiber quality and keeps your muscle young, strong, and durable.

Amino Acids

The main nutritional triggers of your muscle are amino acids, particularly leucine. Leucine directly turns on your muscle mTOR; its impact is almost as potent as an anabolic steroid. But in order to grant a real anabolic effect, your leucine intake must be high (over 8 g per day).

Leucine is part of the branched-chain amino acids (BCAAs). The BCAAs isoleucine and valine spare leucine from wasting as energy substrate and shift it instead to its anabolic pathway. The higher your intake of BCAA is, the more anabolic your meal is. But only dietary BCAA can fully benefit your muscle without side effects (intravenous administration of free-form BCAA has been shown to cause severe insulin resistance).

This means that the most effective muscle meals are those made with protein foods rich in BCAA. The best food sources of BCAA and leucine are dairy proteins, out of which whey protein comes on top.

Fasting

Fasting affects your muscle similar to physical exercise. Besides stabilizing your insulin and accelerating fat burning, fasting activates genes and growth factors that regenerate new brain and muscle cells.

In the brain, fasting turns on brain-derived neurotrophic factor (BDNF), which activates stem cells, making them committed to restore and regenerate new neurons. In the muscle, BDNF acts to protect neuro-motors from degradation while activating satellite cells to commit, differentiate, and fuse into new muscle cells.

Fasting is the most powerful trigger of muscle tissue recycling. It increases the removal of broken proteins and damaged cells to allow the synthesis of new protein and regeneration of new muscle cells for repair and rejuvenation. It also boosts growth hormone by six- to tenfold and thereby yields a substantial anti-aging effect on the bone and muscle tissues.

Given this, periodical (intermittent) fasting may prove to be a most effective anti-aging strategy—and even more so when combined with exercise.

Muscle Rejuvenation versus Muscle Buildup

You need to define your main fitness goal. Is it muscle rejuvenation or muscle buildup? Muscle rejuvenation and muscle buildup are not the same. They require different strategies. And even though these two seem to go hand in hand, the first is about tissue recycling and keeping your muscles young, whereas the second is more about protein deposit toward muscle gain. Let’s review the differences:

Muscle Rejuvenation

For muscle rejuvenation, you need to initiate muscle catabolism for the removal and recycling of broken proteins and damaged cells. And along with this, you need to turn on the mechanism that signals satellite cells in your muscle to commit and convert into new muscle cells.

The best way to do this is by combining intermittent fasting with short intense exercise. Exercising while fasting seems to be the most effective way to maximize the recycling and rejuvenation effects on your muscle tissues.

As a general rule, have one to two recovery meals made with fast-assimilating proteins (whey protein) right after your workout. Feeding your muscle after exercise with fast-assimilating proteins is needed to stop the catabolic process in your muscle and shift the recycling process toward repair and growth.

Remember, both parts of this regimen are critically important—both the catabolic (fasting/exercise) and anabolic (feeding) components are essential to the rejuvenation of your muscle.

Muscle Buildup

For muscle buildup, you need to promote muscle anabolism and inhibit muscle breakdown. It has been commonly believed that muscle buildup requires a daily intake of 1 to 2 g protein per pound of body weight. This means an extremely high daily intake of protein—about 2 to 4 pounds of meat, chicken, or fish or fifty eggs per day for a 170-pound person.

But there is another way to achieve that, apparently a more efficient one. Called pulse feeding, it involves a frequent use of small, fast-assimilating, low-glycemic whey protein meals (with no sugar added) throughout the day, including two to three postexercise recovery meals.

Pulse-feeding of this type has a proven record of success. It has been shown to yield maximum protein utilization efficiency in the muscle with minimum digestive stress and without overspiking insulin. Here is how it technically works.

The incorporation of small whey protein meals throughout the day grants complete protein utilization from each meal. Twenty grams net protein is the threshold needed to yield max utilization efficiency. So when combining six whey meals (20 g net protein each), you get a minimum 100 to 120 g net protein utilized in your body before even starting your evening meal.

Let’s put the record straight regarding protein utilization. The typical protein utilization efficiency from “normal” meals is less than 40 percent. Hence, you normally waste at least 60 percent of the protein you get from your diet. So to get 100 g net protein utilization, you need to consume 250 g protein, which you get from about 2.5 pounds of meat or 40 eggs per day … lots of protein and digestive stress to handle.

In comparison, pulse feeding with frequent, small whey meals allows you to get the same anabolic effect from a much lower net protein intake (less than third) and with minimum digestive stress or side effects.

Body Transformation

It may take some time to adjust your training and eating routines, and it may take even longer to transform your body. But it doesn’t take long to trigger your muscle genes. And as long as you keep your muscle genes unlocked, every minute will count in resetting your body’s biological clock backward and get you closer to achieving your peak physical potential.

Final Note

Getting biologically fit in today’s world is not an easy goal. You need courage to go against the trend and a great determination to fight the elements. And you need a relentless desire to succeed. If you have the heart for this, I believe you’ll acquire a sense of power you may have never experienced before. Remember, your body thrives when challenged; it turns pain to power. Take advantage of that—enjoy this power.
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