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WHY DIETS DO NOT WORK
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Until now, no one has been able to tell you why weight loss programs do not work. Why you can lose weight at first, but then becomes impossible to keep it off. Why 95% of us who go on a diet fail, and over 50% actually weigh more at the end of a program than they did at the beginning. Well, after thirty years of research, I have found the answer.

The neurobiology of eating starts when signals from the mouth flow through the nerves to the brain. Dopamine, and opioids (endorphin-like biochemicals) then flow, creating a sense of pleasure.  At the same time, hormones are released that begin to either curb the appetite or stimulate it, depending upon which foods we choose.  Endorphins are biochemicals in the body that are hundreds of times stronger than morphine or opiates and bring on a sense of euphoria.  In experiments, when given a choice, mice and chimps chose endorphins over food and sex.

The process of eating relies upon a vast array of circuitry between the brain and the stomach and small intestines. Our brains are effectively linked to our gut by the hypothalamus, the brain structure that is the control center for weight regulation. The stomach and intestines produce hormones that activate the hypothalamus, and neurons in the hypothalamus then send new messages back to the body.

Some foods, when ingested, quickly send signals to the brain telling us that we are full. However, many of the foods we consume today have the opposite effect - muting the "full" signal to the brain, stimulating the appetite control center, and encouraging us to keep eating.

Saturated and polyunsaturated fats (which are even worse for you) give food the texture, aromas, and tastes that trigger the appetite by an evolutionary process. The smells of processed foods set off sets off an endorphin reaction that signals the brain to crave

food and binge.

It does no good to know which foods are good for you if you can't control your runaway appetite. Further, what good is exercise when it takes 8 % hours of walking at a brisk pace to work off the calories from one fast food meal?

The purveyors of magic elixirs, severely restricted calorie diets, blood type diets, low­ carb diets, high-protein diets have no clue as to why people are always hungry. Their advice and findings are based on limited research and faulty logic.

The manufacturers and sellers of fast foods infuse their foods with chemicals that increase the appetite and create habitual use just like tobacco or other drugs. Our water is cleansed with Aluminum Chloride which affects the thyroid and slows down the metabolism, making it almost impossible to lose weight and keep it off.  It seems as though all the forces of science work against us when it comes to gaining / losing weight. Well, we're going to use science to fight back. And our science is newer and more powerful than theirs. We are going to win this battle.

With Turning off the Hunger Gene: food as medicine in the 21st century, you will regain control of your appetite and choose foods that are best for you, not the most tempting. You will reach not only your weight goals, but your life goals as well.
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OUR  PROMISE


[image: ]




––––––––

[image: ]


Turning off the Hunger Gene: food as medicine in the 21st century is not about individual will power, fad diets, or great personal sacrifice. It is about regaining control of your eating and your life. Turning off the Hunger Gene: food as medicine in the 21st century you empower you to decide when to eat because you will have the willpower and understanding to do so. And you will choose what to eat based on those foods that are best for you, not those most tempting . . . and addictive.

Turning off the Hunger Gene: food as medicine in the 21st century does not teach you what you already know. We empower you to take control of your appetite, not try to suppress it with willpower alone: a losing scenario. And we help you to control your appetite by choosing the perfect foods for each meal, and a list of supplements to be taken along with those meals. All of this is provided herein: in one volume of information never before made public.

And as for your diet, we'll keep it simple because that's the way nature and evolution made it. Do you think our Paleolithic ancestors counted calories or read about the food pyramid? Of course not! Yet they were the healthiest people to ever roam the face of the earth. All you have to do is follow their diet and we will show you exactly what that was.

There will be no phases like the South Beach or Atkins diets. There will be no sacrifices as there are with the Omish or Zone diets. There are no charts, or tables, or strict rules. Would you, or anyone, follow such a strict regime?  Idoubt it.

If you are serious about loosing weight and regaining your health, Iurge you to take action now. And get ready to take that size 6 dress from the back of the closet, or those size 32 waist pants out of mothballs and be prepared to wear them proudly on your new body.

Don't give up even if you have failed many times in the past.  Begin by reading my book Turning off the Hunger Gene: food as medicine in the 21st century, and get on my program today.  I can assure you that dependence on food as your primary source of euphoria is a thing of the past.

This program is like no other. All we ask is that you follow it for one month...give it your best effort for just 30 days...thirty days that will change your life.
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My education - Drexel University (B.A. - Psychology), Temple University (M.B.A. - Statistical Analysis) The University of Pennsylvania (M.A. - International Affairs), and Clayton College (Ph.D., Naturopathic Medicine) - has provided me with unique insights in the realm of health and nutrition.

During the years I have been studying diet, disease, and nutrition, I have read hundreds of books and thousands of articles.  I have done my homework.  I can assure you that no published author has picked up on this line of thought.  My work has led me to study and master almost every scientific field.  It is the synergy that comes from a multi-disciplinary approach that has laid the foundation for this line of reasoning and has led me to reach these irrefutable conclusions.

In regard to obesity, I have corresponded with the health ministries of Australia, Mexico, The United Kingdom, The European Union, the Japanese Minister of Health, the U.S. secretary of health and human Services concerning my work in the field of nutrition. I have developed a food tax that I presented to those countries and to appropriate members of the U.S. Senate, where it has received serious attention.

I have worked out a means of controlling population based solely on diet and have established correspondence with nations where the population explosion is eating away at government's ability to maintain basic education and health needs.

I have created a statistical protocol that takes into account personal choices in determining appropriate individual costs for Medicare and Medicaid. These programs fall under an umbrella I have labeled, Vested Interest and Economic Incentive.

I am on the board of directors of lnsulite Labs: a leader in PCOS research.

On an individual basis, I have counseled hundreds of people - working with ailments as diverse as obesity, Alzheimer's, Parkinson's, CFS, ADD, Multiple Sclerosis, liver disease, cancer, and diabetes. I have advised school districts on alternative

methodologies in dealing with school lunch programs. And now I have the opportunity to help millions of individuals who have failed over and over in their efforts to control their weight, and to this moment have all but given up hope.
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DISCLAIMER
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The information in this book is based on the latest scientific research.  However, even the best research material is no substitute for the counsel of a qualified physician. Always seek competent medical advice for any health condition. The best practitioners and the most successful programs are those that combine the knowledge of allopathic and naturopathic medicine.
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A NEW DAY DAWNS
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The Scientific Breakthrough of the Millennia

The greatest discovery in the field of diet, health, and nutrition in the past fifty years has just come to light. Science has finally learned how to override your genetic imprintingl ln this book Iwill detail the specific foods, nutrients, and compounds you need to make a part of your diet (without giving up all the foods that you love) to once and for all gain control of your appetite, cravings, and bingeing. This program will empower you to take choose the right foods, and eat only what your body uses for energy.

I unearthed these findings in my intensive research into all areas and stages of complementary and diverse sciences. Iam privy to every major study in the field, and many minor ones as well. I am aware of connections that even the scientists themselves do not know, as each is working within a narrow realm of study and application.

This scientific breakthrough will presented for the first time in layman's' language and will provide all the specifics necessary to succeed where individuals have only failed before.
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INTRODUCTION: A NEW GENERATION CHALLENGES OBESITY
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Conventional wisdom

Obesity is genetic, so there is nothing I can do. My parents were fat, my siblings are fat. Why bother with programs, diets, exercise, life-style changes when nothing is going to work?  It's in my genes and they can't be changed.  Right?  Wrong!

––––––––
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The new paradigm

While you do, in fact, inherit genes, that dos not mean they will be "expressed" as the scientists say. There are not simply genes; there is the epigenome*. The science lies in the fact that while genes pass down traits, genes themselves need instructions for what to do, and where and when to do it. These instructions are found not in the letters of the DNA itself, but in an array of chemical markers known collectedly as the epigenome.  The epigenic switches and markers help switch on (express) and turn off (silence) particular genes.

*Definition

Epigenetics refers to changes in gene expression: that does not involve changes in the underlying DNA sequence of the organism.  Basically, it is a term used to describe the concept that environmental factors (foods, activities, proximity to environmental toxins, degree of exercise, healthy or unhealthy air, water, etc.) can change the gene's expression.

Fact

The epigenome is just as critical as the DNA to the healthy development of organisms, humans included.  Epigenic signals are influenced by one's diet.  Put simply, what you eat today can affect your health far into the future.  The commonly held belief is that through our DNA we are destined to have a particular body shape, personate, and disease. Some scholars even contend that the genetic code predetermines intelligence and is the root cause of many social ills, including poverty, crime, and valence.  Gene, as fate, was conventional wisdom.  But through the study of epigenics, that notion has been disproved.  Epigenics introduces the concept of free will into our idea of genetics. People used to think that once your genetic code was laid down in early development that was it for life.  To be clear: obesity is not genetic, it is epigenetic.

Key

Methylation is the link between food and environment and gene expression.  In biochemistry, methylation refers to the reaction where a methyl group either gives up a carbon atom, expressing the gene, or takes a carbon atom, silencing the gene.

Methylation will be more fully defined in the following chapters.

So, can I prove that obesity is not genetic?

In hundreds of experiments around the world, scientists have proven beyond a doubt that almost every illness and disease we thought was genetic is not!  Epigenics are what determines which genes get expressed or silenced.  And we control epigenics by choosing what we eat, our environment, and our activities.

––––––––
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A recent article...

stated tha significant evidences have brought new insights on the mechanisms by which epigenetic machinery regulate gene expression. Consistent with these fundamental aspects, an increasing number of human pathologies have been found to be associated with epigenic influences.  The real potential of reversing epigenetic marks by new pharmacological* "drugs" (diet, nutrition} are targets for emerging therapeutic intervention.

*Definition

Pharmacology is the study of how substances interact with living organisms to produce a change in function.  If substances have medicinal properties, they are considered pharmaceuticals.  Foods will be the pharmaceuticals of the future.

––––––––
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Other recent studies...

involving epigenic and their relationship to disease,'have determined that "leukemia, and Rubinstein-Taybi syndrome, most cancers*, cardiovascular disease*, autoimmune diseases-like lupus, Crohn's, MS, and arthritis, neurodegenerative disease, down syndrome, autism, and obesity all lend themselves to methylation influence. All these are considered to be not genetic diseases, but a ''weakness in the genetic ability to methylate** and detoxify.

*Important

Methlyation is of great benefit in deterring serious illnesses, but will not reverse cancers in late stage (matastization) or heart disease (after myocardial infarction). Although it can most assuredly help maintain a high-functioning immune system with which to fight off the spread of disease, illness, or condition.

Just in

The etiology (study of causes) of orofacial anomalies (teeth and gums related) including plaque, gingival inflammation and tooth color/whiteness all lend themselves to methylation.

Many scientists...

now believe it is just a matter of time until all diseases are shown to be epigenic and to detail the type of methylation necessary to silence the offending gene or express the tumor I cancer-fighting gene.

Fact

Epigenics explains why identical twins can be so different as adults.  Environment trumps genetics.  A genome-wide approach has been taken by several scientists, who have been screening for hyper-methylated sequences to find the methylation sequence for each disease.

In an incredible finding...

researchers have determined that 75% of our genes are susceptible to methylationl That means 3/4 of our genes can be influenced by the epigenome (food and environment).  Put another way, for the most part we control our destiny.

––––––––
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Further argument against genetics-based obesity

In the early 1900s only 1 in 150 people were obese.  In the 1950s less than 10% of the population was classified as such. Genetic changes take tens or even hundreds of thousands of years to evolve, certainly not a hundred years. Again, obesity is epigenic, not genetic. And these are just some of the many arguments that I have used to refute mainstream medicine and restore my patients' hope and faith.

Evolution

Hunger genes have been with us for millions of years. Evolution has a specific purpose for every gene, and the purpose of the hunger gene was to encourage man to eat as much as possible at every opportunity - since he never knew.when his next meal would be. Every•person on earth has the same genes! That has not changed in millions of years. What has changed is the availability of toxic foods (processed, preserved, infused) along with 24 hour availability: foods that did not exist until 10,000 years ago; foods that tum on the hunger gene (as opposed to good foods that tum off the hunger gene.

Social causes of obesity

Why are fat children the product of fat parents? While it's true the hunger genes are passed down to the kids, it is epigenics determine whether the genes themselves will be switch on. In the case of fat kids of fat parents, it is poor eating habits and poor food choices that are being passed on. Parents desire to show how much they love.their children by indulging them. In addition, they are unable to fight the constant messages and temptations offered by the media, malls, and mass marketers. For all those reasons the•wrong foods are eaten and instead of switching off the hunger gene with the right food, the wrong foods switch them on and keep them on.

Can the food I eat really switch off the hunger genes?

It's not science fiction: eating specific foods, or adding nutritional supplements, can change your gene expression, reversing or preventing such diseases as obesity, Parkinson's, Alzheimer's, schizophrenia, and cancer.  There is definitive research that this process works.  We need look only as far as the latest research into homocysteine. Where once cholesterol was the focus of the scientific community in regards to its connection with heart disease, we now know that it is homocysteine that is a clearer harbinger of heart disease. And there is conclusive scientific proof that•homocysteine levels are amenable to dietary changes.  And this is just the tip of the iceberg.

In study after study, in both humans and other mammals, genetic expression has been changed by a simple addition or subtraction of foods and nutrients in the diet.

Fundamental behaviors have been made to change just by adding a specific amino acid. Simple nutrients and dietary changes work on a wide range of mental and physical illness.

What is the name of this new science?

Nutritional Genomics, or Nutrigenomics, is the application of genomics in research pertaining to food processing and food consumption.  It studies how food, genes and lifestyle interact.

Nutrigenomics covers the entire food chain. Agriculture has used food genomics for decades to increase vitality, disease resistance, drought and salt tolerance, resulting in increased crop yield, reduced loss during storage and transport, enriched micro-nutrition and microorganism, producing added beneficial substances and food ingredients.  The knowledge of biologically active components has now been applied as the basis for tailoring functional foods to specific diseases and conditions.

Genomics research is providing proof that foods and micronutrients can dramatically influence individuals' genetic profiles.  Genetic susceptibility to disease ranging from intestinal cancer to metal diseases and obesity is a fact, just as epigenic influence can change the expression of those genes. 

Genomics research is helping to map these phenomena and give food advice based on your personal genetic make up and illnesses. You can now choose foods based on your genetic disposition (current) or predisposition (possible).  In the future, with the advent of more powerful computers and dropping cost of genetic mapping, you will have a genetic passport that allows you to use personalized nutrition, personal food with a preventive function.

For now, you will have to choose (with our guidance and specific recommedations) those foods that silence the harmful genes and express your health-supportive genes. But we're not going to send you out to the store without first providing you with all the knowledge and shopping lists you'll need.  And we'll provide all of that in Chapter 14.
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CHAPTER ONE: EVOLUTION, GENETICS, EPIGENICS, NUTRIGENOMICS
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Evolution, the Reader's Digest Version

In biology, evolution is the process of change in the inherited traits of a population of organisms from one generation to the next. The. genes that are passed on to an organism's offspring produce the inherited traits that are the basis of evolution.

Mutations in genes can produce new or altered traits in individuals, resulting in the appearance of heritable differences between organisms, but new traits also come from the transfer of genes between populations, as in migration, or between species, in horizontal gene transfer.  In species that reproduce sexually, new combinations of genes are produced by genetic recombination, which can increase the variation in traits between organisms.  Evolution occurs when these heritable differences become more common or rare in a population.

There are two major mechanisms driving evolution. The first is natural selection, which is a process causing heritable traits that are hlpful for survival and reproduction to become more common in a population, and harmful traits to become more rare. This occurs because individuals with advantageous traits are more likely to reproduce successfully, so that more individuals in the next generation inherit these traits. Over many generations, adaptations occur through a combination of successive, small, random changes in traits, and natural selection of those variants best-suited for their environment. The second mechanism, genetic drift, produces random changes in the frequency of traits in a population. Genetic drift results from the role chance plays in whether a given individual will survive and reproduce. Though the changes produced in any one generation by drift and selection are small, differences accumulate with each subsequent generation and can, over time, cause substantial changes in the organisms.

One definition of a species is a group of organisms that can reproduce with one another and produce fertile offspring.  When a species is separated into populations that are prevented from interbreeding, mutations, genetic drift, and natural selection cause the accumulation of differences over generations and the emergence of new species. The similarities between organisms suggest that all known species are descended from a common ancestor (or ancestral gene pool) through this process of gradual divergence.

Evolutionary biology documents the fact that evolution occurs, and also develops and tests theories that explain why it occurs.  Studies of the fossil record and the diversity of

living organisms had convinced most scientists by the mid-nineteenth century that species changed over time.  However, the mechanism driving these changes remained unclear until the 1859 publication of Charles Darwin's On the Origin of Species, detailing the theory of evolution by natural selection.  Darwin's work soon led to overwhelming acceptance of evolution within the scientific community.  In the 1930s, Darwinian natural selection was combined with Mendelian inheritance to form the modern evolutionary synthesis, in which the connection between the units of evolution (genes) and the mechanism of evolution (natural selection) was made. This powerful explanatory and predictive theory directs research by constantly raising new questions, and it has become the c.entral organizing principle of modem biology, providing a unifying explanation for the diversity of life on Earth.

––––––––
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Genetics 101

Genetics is the science of heredity and variation in living organisms. The fact that living things inherit traits from their parents has been used since prehistoric times to improve crop plants and animals through selective breeding. However, the modern science of genetics, which seeks to understand the process of inheritance, only began with the work of Gregor Mendel in the mid-nineteenth century. Although he did not know the physical basis for heredity, Mendel observed that organisms inherit traits in a discrete manner - these basic units of inheritance are now called genes.

DNA

DNA is the molecular basis for inheritance.  Each strand of DNA is a chain of nucleotides* matching each other in the center to form what look like rungs on a twisted ladder. Genes correspond to regions within DNA, a molecule composed of a chain of four different types of nucleotides. -the sequence of these nucleotides is the genetic information organisms inherit.  DNA naturally occurs in a double stranded form, with nucleotides on each strand complementary to each other. Each strand can act as a template for creating a new partner strand; this is the physical method for making copies of genes that can be inherited.

*Definition

Nucleotides are organic compounds that consist of three joined structures: a nitrogenous base, a sugar, and a phosphate group.

Interesting but not essential knowledge

The sequence of nucleotides in a gene is translated by cells to produce a chain of amino acids, creating proteins - the order of amino acids in a protein corresponds to the order

of nucleotides in the gene. This is known as the genetic code. The amino acids in a protein determine how it folds into a three-dimensional shape; this structure is, in turn, responsible for the protein's function.

Proteins carry out almost all the functions needed for cells to live. A change to the DNA in a gene can change a protein's amino acids, changing its shape and function: this can have a dramatic effect in the cell and on the organism as a whole.

Although genetics plays a large role in the appearance and behavior of organisms, it is the combination of genetics with what an organism experiences (food, nutrients, environment (air and electrical disturbances, and behaviors: exercise or sedentary life style) that determines the ultimate outcome. For example, while genes play a role in determining a person's height, the nutrition and environment that person experiences in childhood also have a large effect.

Genetic information exists in the sequence of nucleotides on each strand of DNA. The structure also suggested a simple method for duplication: if the strands are separated, new partner strands can be reconstructed for each based on the sequence of the old strand.

Although the structure of DNA showed how inheritance worked, it was still not known how DNA influenced the behavior of cells.  In the following years scientists tried to understand how DNA controls the process of prote!n production.  It was discovered that the cell uses DNA as a template to create matching messenger RNA (a molecule with nucleotides, very similar to DNA). The nucleotide sequence of a messenger RNA is used to create an amino acid sequence in protein; this translation between nucleotide and amino acid sequences is known as the genetic code.

The molecular basis for genes is deoxyribonucleic acid (DNA).  DNA is composed of a chain of nucleotides, of which there are four types: adenine (A), cytosine (C), guanine (G), and thymine (T).  Genetic information exists in the sequence of these nucleotides, and genes exist as stretches of sequence along the DNA chain.  Each nucleotide in DNA preferentially pairs with its partner nucleotide on the opposite strand: A pairs with T, and C pairs with G.  This structure of DNA is the basis for inheritance.

Genes are arranged linearly along long chains of DNA sequence, called chromosomes. In bacteria, each cell has a single circular chromosome, while eukaryotic organisms (which include plants and animals) have their DNA arranged in multiple linear chromosomes. These DNA strands are often extremely long; the largest human chromosome, for example, is about 247 million base pairs in length.

In humans and other mammals the Y chromosome has very few genes and triggers the development of male sexual characteristics, while the X chromosome is similar to the other chromosomes and contains many genes unrelated to sex determination.  Females have two copies of the X chromosome, but males have one Y and only one X chromosome-this difference in X chromosome copy numbers leads to the unusual inheritance patterns of sex-linked disorders.

Gene expression

The genetic code: DNA, through a messenger RNA intermediate, codes for protein with a triplet code. A gene is a locatable region of genomic sequence, corresponding to a unit of inheritance, which is associated with regulatory regions, transcribed regions and/or other functional sequence regions. The physical development and phenotype* of organisms can be thought of as a product of genes interacting with each other and with the environment food, air, behavior.

*Definition

A phenotype is any observable characteristic of an organism, such as its biochemical or physiological properties, or behavior. Phenotypes are influenced by a combination of genetic and environmental factors (foods and nutrients). This contrasts with the  genotype of an organism - the inherited instructions it carries - which may or may not cause an observable effect on the organism.  In cells, genes consist of a long strand of DNA that contains a promoter, which controls the activity of a gene, and coding and non­ coding sequence. Coding sequence determines what the gene produces, while non­ coding sequence (which can be affected by food and nutrition) can regulate the conditions of gene expression.

The Genome

The total set of genes in an organism is known as its genome.  However, there is no clear relationship between genome sizes and complexity in eukaryotic organisms. One of the largest known genomes belongs to the single-celled amoeba, Amoeba dubia, with over 670 billion base pairs, some 200 times larger than the human genome.  The estimated number of genes in the human genome has been repeatedly revised downward since the completion of the Human Genome Project; current estimates place the human genome at just under 3 billion base pairs and about 20,000-25,000 genes.

A recent Science article gives a number of 20,488 protein-coding genes, with perhaps 100 more yet to be discovered.

No, it wasn't Darwin who discovered evolution

Jean Lamarck (August 1, 1744 - December 18, 1829) was a French soldier, naturalist, academic, and an early proponent of the idea that evolution occurred and proceeded in

accordance with natural laws.  Lamarck is remembered primarily for a theory of "inheritance of acquired characters", called "soft inheritance" or Lamarckism.  This later became the basis for epigenics - the theory that genes are not "set in stone" - that they can be influenced by our environment (epigenics).

Lamarck: the father of epigenetics

Epigenics is defined as changes in gene expression (whether a gene is switched on or off) that are not part of (encoded) in the DNA sequence itself.  The process itself is accomplished by DNA methylation.  This is a fancy name for a molecule consisting of three hydrogen atoms and one carbon atom attaching itself to a site next to a gene and silencing (turning off), or expressing (turning on) that gene.  DNA methylation can leads to gene silencing.  This is exactly what we're going to do: silence the hunger gene.

Lamarck's contribution to evolutionary theory consisted of the first truly cohesive theory of evolution, in which, after genes drove organisms up a ladder of complexity, and a second environmental force adapted them to local environments through "use and disuse" of characteristics, differentiating them from other organisms.

Lamarck employed several mechanisms as drivers of evolution, drawn from the common knowledge of his day and from his own work in chemistry.  He used these mechanisms to explain the two forces he saw as comprising evolution; a force driving animals from simple to complex forms, and a force "adapting" animals to their local environments and differentiating them from each other.

Lamarck ran against the modern chemistry promoted by others of his time, preferring to embrace a more traditional alchemical* view of the elements as influenced primarily by earth, air, fire and water (the epigenome).

*Definition

In the history of science, alchemy refers to both an early form of the investigation of nature and an early philosophical and spiritual discipline, both combining elements of chemistry, metallurgy, physics, medicine, astrology, semiotics, mysticism, spiritualism, and art all as parts of one greater force.

He argued that organisms thus moved from simple to complex in a steady, predictable way based on the fundamental physical principles of alchemy.  He is sometimes regarded as believing in teleology, process where organisms became more perfect as they evolved, though as a materialist, he emphasized that these forces must originate necessarily from underlying physical principles. And this is what occurred up until the beginning of the Neolithic period 10,000 years ago, when populations began to grow so rapidly that man changed from hunter-gatherer to herder and farmer. And diet changed from great diversity - focusing on the protein from free-ranging animals - to predominately grain. From foods that turned off the hunger genes to those that turned them on and kept them on.

Although he was not the first thinker to advocate organic evolution, he was the first to develop a truly coherent evolutionary theory.  Lamarck employed several mechanisms as drivers of evolution, drawn from the common knowledge of his day and from his own belief in chemistry. He used these mechanisms to explain the two forces he saw as comprising evolution; a force driving animals from simple to complex forms, and a force adapting animals to their local environments and differentiating them from each other (again epigenics).

Modern Day Genomics

Modem day genomics was established by Fred Sanger when he first sequenced the complete genomes of a virus and a mitochondrion.  His group established techniques of sequencing, genome mapping, data storage, and bioinformatic analyses in 1970-1980s. A major branch of genomics is still concerned with sequencing the genomes of various organisms, but the knowledge of full genomes has created the field of functional genomics, mainly concerned with patterns of gene expression during various conditions.

A rough draft of the human genome was completed by the Human Genome Project in early 2001, creating much fanfare. By laboratory and computer analysis it is possible to identify and predict the impact of diet on the health of individuals with different genotypes.

––––––––
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Nutrigenomics

In recent years, scientists have discovered that small variations in your genes can influence how well your body metabolizes food, uses nutrients, and cleanses damaging toxins. And these SAMe foods and nutrients can permanently influence the genes in their being expressed or suppressed.  This involves the identification of original components in food and their application in genetic adaptation. This interaction between genes, diet and lifestyle is referred to as Nutrigenomics - the study of nutrition and genes.

Since your genetic makeup is fixed at birth and will not change, if you are found to have a specific variation that can be impacted by your lifestyle you may choose to alter certain elements of your diet or lifestyle to help approach your health and well-being goals.

Your body's unique makeup provides clues to achieving optimal health and wellness with a diet and .lifestyle plan that is distinctive and personalized to you.  The findings explain why Asians have lower rates of obesity.  Remember, the variation in genetics is far less than between species. And we share 99.99995% of our genes with other cultures on earth, yet obesity rates are ten times lower in Japan.  Only epigenics can explain that.

Scientists have revived the theory of Jean Baptiste Lamarck quoting that the risk of diseases such as Alzheimer's, Parkinson's, most cancers, autoimmune diseases (MS, Crohn1s, arthritis, colitis), heart disease, and obesity are not caused by a genetic , modification, but is due to an acquired condition.

In Layman's Terms

Everyone knows that the foods you eat, the supplements you take and the exercises you do (or don't) can have a significant impact on your health.  But did you know that the

food you eat and the nutrients you assimilate can alter your genes?

There Is Hopel

People can take control of their weight, their destiny, and their lives.  You can tum off the hunger gene simply by following the methyl diet: specific foods that send a signal to silence the bad genes, or express the good genes.

Take the time to read the book. We will review the science behind the results and conclusions that have come from the latest scientific studies. It will give you the understanding and the confidence to place your faith in this program. I have studied diet and nutrition for decades and Iconsider this the greatest scientific find in the past fifty years.
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CHAPTER TWO: THE SCIENCE BEHIND METHYLATION



[image: ]




What Is Methylation?

Methylation is a term used in the chemical sciences to denote the attachment or substitution of a methyl group* to a site (CpG site) directly next to a gene. One molecule donates a four-atom appendage-a so-called methyl group-to a neighboring molecule. Both the donor and the recipient change shape in the process, and the transformations can have far-reaching effects. It regulates the expression of genes.

Methylation refers to the reaction where a methyl group either gives up a carbon atom, expressing the gene, or takes a carbon atom, silencing the gene.  Methylation is not just one specific reaction.  There are hundreds of methylation reactions in the body.  In general, when some compounds receive a methyl group, this starts a reaction (such as turning a gene on or activating an enzyme).  When the methyl group is "lost" or removed, the reaction stops (a gene is turned off or the enzyme is deactivated).  Some of the more relevant methylation reactions would be:

*Definition

A methyl group is simply one carbon atom connected to three hydrogen atoms.  It may be written as CH3, with the 3 being a subscript.

1 - getting methyl groups can turn on detox reactions that detoxify the body of chemicals, including phenols. So if you are phenol sensitive, and you increase your methylation, then theoretically your body can process more phenols and you can eat fruits without enzymes I

2 - getting methyl groups can turn on serotonin, and thus melatonin, production. Heretofore, if you are an under-methylator, you can increase your methylation and have higher, more appropriate levels of serotonin and melatonin.  This means you may not have to take SSRls, or may have improved sleep.

3 - if you are an over-methylator you can take certain supplements to decrease methylation and perhaps turn off reactions that are not beneficial. This may decrease aggression or hyperness, for example.

Methylation and evolution

When comparing methylation patterns between' humans and chimpanzees at 36 genes in the brain, the liver, and in lymphocytes, we find that the extent of the change in methylation pattern is much more exterysive in the brain than in the other tissues.

Furthermore, of the 15 CpG sites that have signifI cantly changed methylation in the brain, 14 are more methylated in humans than in chimpanzees. This is why, even though we share 99% of our genes with chimps, they look and act so differently than us: different genes are expressed in humans than the ape family. We concluded that most of the observed methylation differences between humans and chimpanzees were directly attributable to differences in their environment.

The methylation status of many CpG sites changes during the cou_rse of evolution. The second observation indicates that more CpG sites have changed their methylation status in the brain than in liver or lymphocytes.  Notably, DNA methylation seems to be especially important for the brain, as defects in methylation lead to mental retardation in humans.  And SAME plays an important role in the methylation process.

Vital: 

CpG sites are regions of DNA where a cytosine (C) nucleotide (one of four elements that make up DNA) occurs next to a guanine (G) nucleotide in the linear sequence of bases along its length. "CpG" stands for cytosine and guanine linked by a phosphate.  CpG sites are actually at the tip of a gene.

Cytosines...

in CpG are methylated by DNA methyltransferases (food, nutrients, and external stimuli) in many eukaryotic organisms (animals, plants, fungi, and protists).  It can be noted that mammals methylate 70%-80% of CpG cytosines. That means % of all genes are influenced by  ur environment (our epigenome).

Of interest

Methyltransferase is a type of enzyme which transfers a methyl group from a donor to an acceptor.. DNA methylation is often utilized to silence and regulate genes without changing the original DNA sequence.  DNA methylation is necessary for normal growth from embryonic stages in mammals.

There are regions of the DNA that have a higher concentration of CpG sites, known as CpG islands. Many genes in mammalian genomes have CpG islands associated with the start of the gene.  Because of this, the presence of a CpG island is used to help in the prediction of gene expression. These increased concentrations of CpGs might be associated with the decreased methylation of cytosines often observed in CpG islands; this could result in a reduced vulnerability to transition mutations.

The threat

The DNA we inherit from our parents from our parents is continuously under threat of major mutation, from conception onwards, by a variety of mechanisms: including gene silencing due to inappropriate methylation of CpG, or activation of parasitic DNA expression owing to reduced methylation of CpG.

Conditions amenable to methylation

DNA hypomethylation and high levels of homocysteine associated with low folate intake have been described as important risk factors for cancer, including those of the colon, breast, pancreas, cervix, bronchus, as well as leukemia.  It is also implicated in the etiology of cardiovascular and cerebrovascular diseases,.diabetes, bipolar affected disorder and developmental I neurological, such as schizophrenia and depression abnormalities.

By turning homocysteine (a very harmful substance} into a harmless element and flushing it out of the body, oxidative stress and DNA damage are decreased, and alone with it, the risk of many nervous system infirmities and age-related neuro-degenerative disorders like Parkinson and Alzheimer disease are minimized or eliminated.

The mechanism behind methylation

Methylation refers to the controlled transfer of a methyl group, made up of a carbon atom and three hydrogen atoms, abbreviated CH3. Such movement of carbon atoms goes on in every cell and tissue of the body, for methylation is involved in hundreds of chemical reactions.  All of these reactions are responsive to environmental conditions. Thus methylation is a central feature of adaptation to the ever-changing physical and chemical conditions of life.  In biological systems, methylation is catalyzed by enzymes (in the foods we eat); such methylation can be involved in modification of heavy metals, regulation of gene expression, healing regulation of protein function, and RNA metabolism. Methylation contributing to epigenetic inheritance can occur either through DNA methylation or through protein methylation.

The Importance of Methylation

As a result of methylation, hundreds of molecular products change physically and functionally in the microscopic world of cellular biochemistry.  For example the amino acid, methionine, carries an available but inactive methyl group on its sulfur atom.

However, within the confines of the cell, methionine encounters adenosine as ATP and magnesium, which are energized by a transferase enzyme, thus forming adenosylmethionine, or SAMe (a super methylator).

This natural alchemy energizes the methionine so as to release its methyl group into the orbit of cellular enzymes, appropriatey called methyltransferases. There are about 400 known methyl transferase reactions that produce vital products that affect our health, quality of life and survival.

Methyl Donors

A methyl donor is simply any substance that can transfer a methyl group (a carbon atom attached to three hydrogen atoms) to another substance. There are hundreds of "methylation" reactions in the body.  Methylation is simply the adding or removal of the methyl group to a compound or other element.

The top twenty-one methylation agents:

1) creatine, 2) camitine, 3) coenzyme Q, 4) calmodulin*, all required to regulate energy in every cell in the human body.  Methylation also converts the phospholipid, ethanolamine to 5) choline (trimethyl-ethanolamine), essential for cell membrane structure and repair, including 6) myelin, the substance that insulates nerve fibers. Choline is also essential for the production of brain-regulating neurotransmitters: 7) acetylcholine, 8) dopamine, 9) nor-epinephrine, and 10) epinephrine. 11) Melatonin, the

neuro-transmitter that initiates sleep and regulates the circadian sleep-waking rhythms is also a product of methylation, specifically of the neurotransmitter, serotonin. 12) And sarcosine, formed by methylation of the amino acid glycine, has recently attracted research attention as a treatment for schizophrenia. And there is more, for the transfer of a methyl group from folic acid to cobalamin (B12) and thence to methionine is required in order to regenerate active folate, THF, which is required for methylation of the nucleic acid, uridine, which thus becomes 13) thymidine, the specific nucleic acid required for production of lymphocytes, active against viruses, cancer and microbial enemies.  Failure to produce adequate thymidine hampers 14) methylation of DNA and RNA, thus depriving these genetic materials of protection against mutation. In short, methylation is an absolute requirement for immunity, fertility, and protection against birth defects, accelerated aging and susceptibility to cancer.  Methylation is also essential for production of 15) polyamines, regulators of cell growth, mitosis, and healing. The chemistry involves decarboxylated SAME, which reacts with decarboxylated) (con't)

*Definition

Calmodulin (CaM) (an abbreviation for CALcium MODULated protelN) is a calcium­ binding protein expressed in all eukaryotic cells.  It can bind to and regulate a number of different protein targets, thereby affecting many different cellular functions.

The top twenty-one methylation agents (con't)

Omithine to form spermidine and then spermine in successive reactions along with 16) methyl-thioadenosine, thus producing a family of products that regulate cell division, growth, healing and reproduction.  17) Homocysteine is .a potentially toxic intermediate in the methylation process. When S-adenosyl-methionine (SAME) donates its methyl group, it becomes S-adenosylhomocysteine (SAH), a free radical able to combine with other reactive molecules within the cell or in the blood stream.  Inside the cell, homocysteine is likely to react with copper for their.attraction is strong enough to pull copper out of its binding sites. in enzymes, including the •cytochrome enzymes of the

mitochondria. This interrupts electron flow and thereby lowers cell energy. a process that jibes with the fact that patients with chronic fatigue states tend to have high homocysteine levels.  Homocysteine can increase clotting risk by about 20-fold.  By accepting a methyl group from the folate-cobalamin methylation pathway, homocysteine can be restored to methionine. And by combining with serine, homocysteine is converted to cystathionine and then to transmethylation products, namely, 18) cysteine, 19) glutathione, 20} taurine and 21) sulfate-all valuable components of antioxidant adaptation and detoxification.

A super methylator

Trimethylglycine (also commonly known as TMG}, is an organic compound originally named betaine after its discovery in sugar beets in the 19th century. This substance is often called "glycine betaine" to distinguish it from other betaines that are widely distributed in biology.

Sources

Betaine is obtained by humans from foods, either as betaine or choline-containing compounds.  Food items with the highest content of betaine are wheat*, spinach, shellfish, and sugar beets.  Estimates of betaine intake are from 0.1to 1g/day and as high as 2.5 g/day for a diet high in whole wheat and seafood.  Thus, the intake depends on food composition but is probably also related to production of the food items, including growing and osmotic conditions.  Alternatively, betaine is formed from choline.

*We do not recommend getting betaine from grain sources. This will be discussed in detail later in the book.

Vital Functions

Betaine serves as a methyl donor in the betaine homocysteine methyltransferase

(BHMT) reaction which converts homocysteine to methionine. Trimethylglycine I betaine donates a methyl group to convert homocysteine to methionine.  Methionine is then converted to SAMe by Methionine Adenosyl Transferase (MAT) using magnesiumand adenosine triphosphate as co-factors.  Improper conversion of homocysteine to methionine can lead to atherosclerosis.

Therapeutic uses

Trimethylglycine is used to treat high homocysteine levels.  It has now been proven that cholesterol and clogged arteries were symptoms rather than causes of heart disease, and proved that homocysteine is the culprit.

Important

TMG functions very closely with choline, folic acid, vitamin B12 and S-adenosyl methionine SAMe. All of these compounds function as methyl donors. They carry and donate methyl functional groups to facilitate necessary chemical processes. The donation of methyl groups is important to proper liver function, cellular replication, and detoxification reactions.  TMG also plays a role in the manufacture of carnitine and serves to protect the kidneys from damage.

––––––––
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The essential nature of supplementation

It is not possible to maintain sufficient methylation without supplements. Diet alone won't supply enough methyl groups to prevent declines in DNA methylation and thus slow aging, prevent or postpone age-related diseases, and protect against all cancers, autoimmune diseases, heart disease, diabetes and obesity. Unless . . . you ate like our ancestors •whose diet consisted of 300 different foods, super low fat protein,•and fruit that has not been hybridized. In comparison, we rely on 200 varieties of wheat. Our ancestors were not only hunter/gatherers and foragers, but they constantly moved to different locals depending on trade and weather, so they constantly consumed different foods.

Danger!

Micronutrient deficiency can cause genomic damage of the SAM order of magnitude, if not greater, than the genomic damage caused by exposure to signifI cant doses of environmental toxins such as••chemical carcinogens, ultra-violet radiation, and ionizing radiation. For example, chromosome damage in humans caused by reducing folate concentrations from 120 to 12nmol/I is equivalent to that induced by an acute exposure to a dose of radiation 1O times greater than the annual allowed safety limit of exposure for.the general population. Another example: folic acid deficiencies can, on their own, cause the type of genomic instability observed in cancer.

Evolution and methyl groups

Why do we lose methyl groups as we age?  No one knows the definitive answer, but it may have to do with built-in metabolic defects.  We could produce a car engine that would last much longer than current engines,•but it would also cost a lot more to produce.  Likewise, nature too could no doubt provide for more efficient methylation that would promote longer survival, but at a cost in resources that could instead be used for successful early reproduction.

The mechanism of evolution tends to select for reproductive success rather than longevity, per se. Thus we have evolved sufficient rather than optimal methylation.  Our methylation works well enough for reproductive success when we are young, but not for a life span much beyond 100 years.  One of the "cruel" principles in biology is 'When reproduction is finished, the animal is finished." Being human, however, we have other values, and dream of the fulfillment that could come with true "golden years" in the second half of life. Those are the years that seem ideally suited for greater creativity, productivity and enjoyment, providing we stay healthy and vigorous.

Besides the built-in genetic methylation deficiency, part of the problem lies in the fa'ct that the diet we have evolved to eat does not indeed supply sufficient methyl groups for long post-reproductive survival. Fortunately we have also evolved a marvelous brain that allows us to come up with solutions designed to bypass these genetic and dietary limitations. Cooney's book is a primer showing us how it can be done.

DNA methylation

in vertebrates typically occurs at CpG sites {cytosine-phosphate-guani ne sites; that is, where a cytosine is directly followed by a guanine in the DNA sequence); this methylation results in the conversion of the cytosine to 5-methylcytosine.  CpG sites are often found at higher density near gene promoters where they are collectively referred to as CpG islands.  The methylation state of these CpG sites can have a major impact on gene activity I expression. 

Chemistry

The term methylation in organic chemistry refers to the process used to describe the delivery of a CH3 (a methyl group consisting of three hydrogen atoms, one carbon atom) to a CpG site.  DNA methylation influences the expression of some genes and depends upon the availability of methyl groups from S-adenosylmethionine (SAMe).  Dietary methyl groups derive from foods that contain methionine, one-carbon units and choline (or the choline metabolite betaine).

The key to it all

A major portion of the genome is unmethylated, and subject to dynamic methylation. That is, our genes are waiting for signals from the epigenome, waiting for the compounds in the foods you eat to provide the proper signal.  Now, here is what happens depending upon your food choices.

Essential:Charting methylation

A) Dietary intake of de-methylating agents*** leads to normal methylation of CpG islands, which leads to normal expression of DNA repair and cell cycle checkpoint genes. Also, reduced MN* frequency.  This is good.

B) Deficiency of nutrients (e.g. folate, B-12, choline, methionine) leads to hypomethylation of parasitic DNA. That leads to the expression of parasitic DNA and increased MN frequency.  MN activity (a measure of genetic damage) is associated with aging; where cells either fail to proliferate or differentiate abnormally.  This is bad.

***A break through

Never before has a complete list of compounds that lead to normal methylation of CpG

islands been put together.  It took reading hundreds of studies to find these compounds. You'll find them all in chapter 14.

C) Aging leads to hypermethylation of CpG islands of housekeeping genes which leads to silencing of DNA repair and cell cycle checkpoint genes and increased MN frequency. This is bad.

D) Adequate dietary intake of folate, B vitamins, choline, methionine, etc. leads to normal methylation of parasitic line 1 and satellite DNA which leads to suppressed parasitic DNA expression, stabilized centromere structure* and reduced MN frequency, and reduced MN frequency.  This is good.

*Definition

The centromere is a region often found in the middle of the chromosome, involved in cell division and the control of gene expression. The centromere is, together with telomeres and origins of replication, one of the essential parts of any eukaryotic chromosome.

Improperly functioning centromeres result in the chromosomes that do not align, and can cause conditions such as Down syndrome.
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