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DISCLAIMER





  The ideas, opinions, and suggestions expressed in The New Testosterone Treatment are intended to be used only for educational purposes. This book is sold with the understanding that the authors and publisher are not rendering medical advice of any kind, nor is this book intended to replace medical advice, nor to diagnose, prescribe, or treat any disease, condition, illness, or injury.




  It is important that, before beginning any supplement or hormone replacement program, including any aspect of the program or protocols outlined herein, you receive full medical clearance from a licensed physician.




  Author and publisher claim no responsibility to any person or entity for any liability, loss, or damage caused or alleged to be caused directly or indirectly as a result of the use, application, or interpretation of the material in this book.











  To my wife, Shelly.




  And to those brave and selfless scholars, nameless, thankless, above
all courageous, who sought always to light the way to truth
even at the risk of going against the perceived wisdom
of their day. In presenting this new volume
to the public, I salute your efforts,
confident that the tide is turning
at last and that the truth
about hormones is
worth bringing
to light.







  First, you know, a new theory is attacked as absurd; then it is admitted to be true, but obvious and insignificant; finally it is seen to be so important that its adversaries claim that they themselves discovered it.




  —William James








  
FOREWORD





  I’m honored that I’ve been asked by my colleague Dr. Edward Friedman to introduce you to him and his work. The reason for my reaction will become clear as you read this foreword.




  I began my professional career in mathematics. And while I went on to become a physician and a nationally acknowledged expert in antiaging medicine, Ed went on to do the kind of research that turns heads, not only in biology departments, but also in departments of urology and oncology.




  Because of Ed’s research into the origins and treatment of prostate cancer and breast cancer, I recently invited him to speak at an Ageology conference, a consortium of experts in bioidentical hormone therapy. I must confess that I’m rather outgoing and like to walk around and mingle at these events. Ed is much quieter, maybe even a little reserved.




  I feared the lecture might be a problem for the audience, especially because Ed never tells jokes. Since I had worked with him, discussing his research which I knew so well, I wished I could get up on the stage and give the lecture for him. Glad to say, my concerns were groundless. Once he began talking, his compelling concepts built one upon the other to a stunning conclusion in which he demonstrated that current theories of breast cancer are incomplete. His explanation of how hormones interact with their receptors revealed an effective new way to treat this cancer nonsurgically. A few doctors even came up to him after the presentation to tell him that for the first time in their lives they felt they truly understood breast cancer.




  That same bold logic applies to Alzheimer’s and leads to an exciting new hormonal protocol that promises new hope for preventing and possibly even treating this disease as well.




  As a physician now for over twenty-five years, I have seen only a handful of discoveries that have ushered in a new day in medicine. Ultrasound and MRIs changed the way we image. Laparoscopic surgeries changed the way we operate. New-generation antibiotics and antivirals changed the way we treat infections. Believe me when I tell you that Ed’s work belongs in this category. The book you’re reading is going to change the way people look at breast cancer and prostate cancer. In fact, his model is so close to the bull’s-eye that we’re not going to find very much that needs to be added to it, if anything. Dr. Friedman’s Hormone Receptor Model answers all the tough questions.




  Yes, I blush when I say this because I feel I’ve been asked by a giant to talk about his work. My sincere hope is that this book is picked up by universities, cancer research centers, and urologists who are interested in prostate cancer and, most importantly, patients who have prostate cancer, breast cancer, or Alzheimer’s and the people who love them.




  It would not be a great surprise to me if at some point Dr. Friedman gets nominated for a Nobel Prize for his research. It has been a pleasure to have worked with Ed in the last five years and to have discussed exciting new ideas with him as he developed a theory that will surely bring us all into a new state of vibrant health.




  Paul Savage, MD


  

  CEO, Ageology




  www.ageology.com











  
INTRODUCTION





  I am a theoretical biologist and I’ve devoted my life to conducting research and publishing in professional journals that are read primarily by scientists. But in the summer of 2005 I made an unexpected discovery about prostate cancer that had far-reaching implications for preventing and treating the disease, and doctors and laypeople have been clamoring for additional information ever since.




  In the years following my discovery, I uncovered other surprising facts about breast cancer and Alzheimer’s that were all tied to my initial findings. I published additional articles about my discoveries in professional journals, and I have spoken at medical conferences to explain to physicians and researchers how prostate cancer and breast cancer can be prevented and how Alzheimer’s can be halted and in some cases cured. I’ve also detailed for these medical professionals exactly how to treat patients who have these diseases—nonsurgically.




  Other than posting on forums for prostate cancer patients, this book represents the first time I’ve addressed my remarks to laypeople, and I’m pleased to have finally written an easy-to-understand explanation of my work for a general audience. It is my sincere hope that the information contained in the following chapters will increase your chance of living a long, happy life, free from prostate cancer, breast cancer, and Alzheimer’s.




  You don’t have to be a scientist to understand this book, although it is aimed at doctors as well as laypeople. You don’t even need to have done well in high school biology or chemistry. In fact, I’ve done all the work for you, and I’ll explain my findings in language that anyone can understand. More than this, I’m confident that the explanation of my discoveries will be as exciting for you as a reader as they were for me as a researcher—because the promise I hold out is one that is truly miraculous; indeed, I still sometimes have to stop and ask myself, Is it really true? Have we really found the cause of these three scourges of humankind? And is this treatment plan really going to save lives?




  But all I have to do is mentally review the steps I took to arrive at my discoveries, and I can sit back and confidently predict that the answer to all three questions is a resounding Yes.




  I have been trained to do one thing and do it well: cull through scientific studies and understand the implications of the results. My background usually allows me to draw conclusions that go beyond what the authors of individual articles have found. Keep in mind that there are twenty-two million articles in medical databases like PubMed®, and five hundred thousand new articles added each year. No one can read them all, and even if they could it is doubtful that anyone would understand all that information. The science is often difficult, and the citations in each article present a staggering mountain of information and crossreferences. Luckily, I’ve been trained to find patterns in such mountains of data, and my ability to do so was given a thunderous jolt in 2004 when some of these diseases touched members of my family. Suddenly I started reading these articles as if my life depended on it. Within a matter of a few years, I had discerned a pattern that no one else had seen, a pattern that explained how prostate cancer starts from high local levels of estradiol (an estrogen). More than this, my understanding of how hormone receptors worked enabled me to see that this explained some previously inexplicable behavior of the disease, namely, why prostate cancer reacts in seemingly contradictory ways to testosterone.




  Hormone receptors, I should add, are one of the key players in the story that follows. Before we go any further, allow me to introduce you to the major players so that you can become familiar with their names before we jump into the story.




  Hormone receptors are proteins that bind to testosterone and estrogen. Hormone receptors are found in your cells.




  Testosterone and estrogen are hormones. In essence, hormones are chemical messengers that travel through the blood and tell cells what to do. Hormones tell cells to produce proteins, divide and multiply, and die a noble death, among other things.




  Apoptosis is the process of a cell self-destructing and dying a noble and honorable death to make way for new cells. If apoptosis occurs, then cancer cannot thrive since the cancer cells die. But, as we will see, cancer cells have ways of stopping apoptosis. The good news is that we have ways of starting it up again.




  Prostate cancer is the number one cancer in men, after skin cancer.




  Breast cancer is the number one cancer in women, after skin cancer.




  Alzheimer’s disease is a cognitive impairment that affects the elderly.




  These are the characters in a drama unfolding in your body even as you read this book. The fact is that these players are doing things to either make you healthy or to disrupt your happy world. The more you know about these subjects, the more prepared you can be to take action to prevent disease in the first place and to fight it successfully if it occurs.




  Because clinicians usually work on one little piece of the puzzle at a time, they rarely have an opportunity to see how their findings fit into the wider picture. Luckily, I wasn’t hampered by such limitations. In fact, I used a technique called meta-analysis, which involves combing through hundreds of scientific studies, and in doing so I stumbled across the answer to one of the most vexing puzzles of modern medicine. The puzzle had stymied researchers for decades. But before I tell you what this puzzle is, and the answer I found, I need to explain something even more important, namely, why hormones have gotten a bad name.




  Mention hormones to the average person and they get fearful. They think of baseball players and Olympic athletes who used steroids and the trouble they got into. People also think of studies that have linked hormones to cancer. For heaven’s sake, even doctors suffer from the common misconception that hormones are bad.




  For heaven’s sake, even doctors suffer from the common misconception that hormones are bad.




  But when you think about it logically, this attitude makes no sense. How can hormones be bad? Our body produces them. They’re necessary for life. Instead of being bad, just the opposite is true. Hormones are good, so good that they can even make ns feel wonderful. If you’re male and yon have lots of testosterone flowing through your veins, you’re likely to feel calm and confident. You’re fearless, yon have motivation and youthful energy. If you’re a woman the same great feeling happens when yon have adequate amounts of estrogen in your body. You’re energized and feel on top of the world.




  This book is all about how to use hormones to fight disease with unprecedented efficacy. The treatment plan requires absolutely no surgery or radiation. But it gets even better. Because in addition I’m going to promise that the treatments I recommend will also make yon feel younger, too.




  So how did hormones get such a bad reputation? I’ll go into that in more detail in chapter 1, but for now let’s leave it at this: There was a colossal misunderstanding in the medical community and a flood of bad information. It all started when a small percentage of people began getting sick while using synthetic, hormones. This book doesn’t recommend the use of synthetic hormones, only bioidentical hormones. Later I’ll talk about the significant differences between the two, but it needs to be emphasized that the treatment plans I’ll recommend in this book are all based on hormones that have a safety profile identical to the hormones already in a person’s body.




  And now we’re ready to talk about the puzzle that baffled doctors for decades. It can be stated quite simply: How is it that testosterone can sometimes protect against prostate cancer (as it clearly does in teenage males who almost never get the disease) and can sometimes cause cancer to grow (as it does in a small percentage of men who have advanced prostate cancer)? In other words, how can one hormone, testosterone, have diametrically opposite effects?




  The answer to this puzzle (thoroughly explained in chapter 7) led me to discover that prostate cancer and breast cancer are similar diseases. In fact, they’re the identical disease manifesting itself in different genders. The key to fighting both these cancers is to understand what causes them, and I explain their cause in chapter 4 (prostate cancer) and chapter 5 (breast cancer). The cause of Alzheimer’s is outlined in chapter 6.




  Prostate cancer is caused by high local levels of estradiol, the same hormone that causes breast cancer.




  One of the most important things that I’ll explain in this book is that prostate cancer is caused by high local levels of estradiol, the same hormone that causes breast cancer. I will also explain why surgery can sometimes cure prostate cancer, and why it does so at a high cost. Because much of the prostate’s job is to produce semen and contribute to sexual pleasure, its removal during surgery can lead to a loss of sexual functioning.




  The solution I talk about in this book is much more elegant and nlti-mately safer since no surgery is involved. It is a way to fight prostate cancer, reduce its aggressiveness, and make it die. I would like to note here that the treatment protocol for fighting prostate cancer zvith testosterone is being used zvith a terrific success rate by a number of forward-thinking physicians zvorldzvide, including a well-known California doctor, and it’s also the technique being used in tzvo con temporary clinical trials. But my protocol even promises to improve upon their extraordinary results.




  I think it’s important to note that my treatment plan is based on the first theoretical model of prostate cancer that accounts for all the known important facts about the disease, including the fact that testosterone sometimes causes cancer and sometimes cures it. My research also reveals a method of treating breast cancer that is more promising than current protocols. And my work on hormone receptors also demonstrates how Alzheimer’s can be cured in its early stages and halted in its later stages, primarily using testosterone. In summary, then, this book will address the following questions:






	What causes prostate cancer? (chapter 4)




	What can prevent it? (chapter 11)




	What can treat it better than surgery? (chapter 12)




	What causes breast cancer? (chapter 5)




	What can prevent it? (chapter 11)




	
What can fight it better than surgery? (chapter 13)




	What causes Alzheimer’s? (chapter 6)




	Is it true that early-stage Alzheimer’s can be cured? (chapter 14)




	What can prevent it? (chapter 11)




	Why has one California doctor had such phenomenal success treating prostate cancer with testosterone? And how can his results be improved? (chapter 12)




	Why are most theories about prostate cancer unconvincing? (chapter 4)




	Why is eating broccoli no guarantee that I won’t get prostate cancer? (chapter 15)




	What should I eat and do to prevent prostate cancer, breast cancer, and Alzheimer’s? (chapter 11)







  The rest of this book will take yon on a journey of discovery similar to the one I embarked on when I started studying hundreds of scientific articles in 2004. I begin by telling yon about the safety and efficacy of bioidentical hormones. I then take yon into the interior of the cell and explain how hormones work. In my opinion, this should be one of the most enjoyable parts of the book because, like the characters in Isaac Asimov’s Fantastic Voyage, you’ll shrink down in size and enter the cell itself. When yon discover what’s happening inside the cell, I think you’ll be as happy as I was at the discoveries I made.




  Finally, I tell yon how to prevent and treat prostate cancer, breast cancer, and Alzheimer’s based on the properties of hormones and hormone receptors. Just so yon know, the treatment plans I present in the book can all be used today, with existing hormones and FDA-approved drugs. My treatment plans are also relatively inexpensive. And, best of all, the treatment doesn’t hurt, like surgery does. Just the opposite: the use of hormones will make yon feel young again, with a new vitality, energy, and zest for life.











  PART 1


  


  HORMONE HEALTH: A TWENTY-FIRST-CENTURY PROMISE


  









  CHAPTER 1





  WHY HORMONES HAVE GOTTEN A BAD RAP: BUT WHY THEY SHOULDN’T FRIGHTEN YOU




  The story you’re about to read is so shocking you may not believe it. But that only goes to show that truth is indeed stranger than fiction.




  It was 1991, the final year of the Cold War, and the Soviet Union had collapsed. Erwin Neher and Bert Sakmann won the Nobel Prize in Medicine for discoveries about the inner workings of the cell. And one of the world’s foremost medical research centers, the National Institutes of Health (NIH), launched an unprecedented investigation aimed at helping women age gracefully. Optimism about humankind’s ability to fix political and medical problems soared to an all-time high. In the wake of this near-universal confidence, no one—least of all the hundreds of scientists involved in the Women’s Health Initiative, as the study was called—could have predicted that their well-meaning investigation would ultimately cause an enormous setback to medical science.




  How had it happened? What had gone so terribly wrong? In those early days, when scientists had high hopes for the study, none of them could have guessed that their work would have a major adverse effect on the health of untold numbers of women. One of the most unfortunate results of this study was that hormones got a black eye and were painted in such a negative light that people—especially people who needed them most, the elderly and infirm—began to fear hormones and consider them the equivalent of poison.




  Before I launch into the core of this book and the lifesaving information it offers to men and women of all ages, let me correct the common misperception about hormones promulgated by the Women’s Health Initiative (WHI). Errors in thinking about hormones are so widespread in our society that hardly a day goes by without some news outlet foisting stories on us about the sinister dangers of hormones. So how did it happen that a study intending to help women turned out to harm them instead? The saddest part is that this study is still, to this day, continuing to spread misinformation about hormones, misinformation your doctor probably subscribes to right now.




  Well, sometimes even umpires get it wrong. Everybody knows that. After all, they’re only human and they, too, can make mistakes. The purpose of the initiative, of course, was to investigate how hormones impact women’s health. More specifically, the scientists were hoping to see how progesterone and estrogen—two female hormones—impacted women’s health and their susceptibility to disease. Chemical messengers produced by the human body, hormones serve a myriad of vital functions, such as regulating the development of secondary sexual characteristics, boosting cognition, and protecting the brain and heart from degenerative disease. So it made sense to study hormones and their role in eradicating disease.




  What could possibly go wrong with a study that had such a humanitarian goal, investigating how these natural substances in the body affect women as they age? Well, for one thing, doctors conducting the WHI study did not use real hormones. As unbelievable, illogical, and dangerous as it may sound, the study instead used horse hormones. In fact, the substances they administered to unsuspecting women, equine hormones, are produced from the urine of female horses. In addition, scientists administered to these women a substance that had been created in a pharmaceutical laboratory and that never appears in the human body: synthetic progestin. Something totally foreign to human biology. But why, in heaven’s name? Why did they use horse hormones and synthetic progestins instead of natural human hormones?




  The answer disappoints everyone who understands the way our medical system works. Pharmaceutical companies usually can’t make significant profits from selling natural human hormones. Why? Well, such hormones can’t be patented. Only human-made substances, created in a laboratory, are afforded patent protection by our legal system. As a result, only these artificial drugs can be manufactured and sold for big bucks. So pharmaceutical companies, which had their fingers deep into the design of the WHI study, made sure that the chemicals administered to test women included horse estrogen, which they produced in the lab and patented, together with artificial hormone-like substances (synthetic progestins, which they had also patented in hopes of maximizing their profits).




  Now, even a person with no knowledge of chemistry or biology might balk at such a study design. Wouldn’t you? I sure would. But these scientists justified their actions and went forward, despite warnings from critics who believed that an unjustifiable risk existed because synthetic substances were being used. The study scientists assumed that horse estrogen worked the same as human estrogen and that synthetic progestins worked the same as human progesterone, but they did not do the due diligence to test these assumptions. After less than six years the WHI scientists had to stop the study prematurely, shamefaced, for they had found to their great dismay that the women taking these synthetic substances had a higher risk of developing various cancers and strokes than the control group of women who had not taken the drugs and who just had their own natural hormones circulating through their blood.




  If you were to ask every doctor you know about the risk of women taking hormones, they would all claim that hormones increase the risk of women developing breast cancer. These doctors have the flawed WHI results fixed in their mind, which is why they share this common misconception.




  As a result of the WHI study, if you were to ask every doctor you know about the risk of women taking hormones, they would all claim that hormones increase the risk of women developing breast cancer. These doctors have the flawed WHI results fixed in their mind, which is why they share this common misconception. We all remember the front-page headlines from 2002 announcing that hormone replacement therapy (HRT) causes cancer. At the time, HRT was used primarily by women who wished to alleviate the symptoms of menopause. Today, of course, HRT can be used safely by both men and women to restore youthful vitality, cognition, and health.1 But those ominous 2002 headlines sounded a death knell for the initial enthusiasm about hormones because something had gone terribly wrong with the Women’s Health Initiative.2 More specifically, study administrators gave 16,608 women either HRT or a placebo. Originally, the study was to last for 8.5 years, but researchers terminated it after a mean of 5.2 years because those women receiving HRT demonstrated a 26 percent higher rate of invasive breast cancer than women taking the placebo. Other adverse health effects were also observed. In 2008 it was demonstrated that the negative effects from the WHI study were the result of using synthetic hormones, but we’re getting ahead of ourselves and will come back to this important point shortly.




  In 2003 the results of the Million Women Study3 seemed to verify the dangers uncovered by the 2002 WHI study. There were a total of 1,084,110 women in this new study. The protocol was different from the WHI study. Women who had already been taking various forms of HRT were compared with women who had never taken HRT. The rate of invasive breast cancer was again higher for those women taking the form of HRT used in the WHI study than for those in the control. Women who had taken HRT for less than five years experienced a 60 percent higher rate of invasive breast cancer, and women who had taken HRT for more than five years experienced a 142 percent higher rate.




  Most people looking at the results of the above two studies wrongfully concluded that HRT caused breast cancer. However, there were a few doctors who criticized these studies because of the form of HRT that was being used.4 They argued that the results would be different if hormones that were chemically identical to the hormones found naturally in women, commonly known as bioidentical hormones, had been used. For most people, it is obvious what hormone replacement means. Replacing hormones means that you would take a woman of, say, sixty-five years of age and give her enough hormones to get her levels to that of a younger woman, perhaps a thirty-five-year-old. However, both of these studies on HRT used drugs commonly prescribed to women at that time; namely, a combination of horse estrogen and a synthetic progestin called medroxyprogesterone acetate (MPA). Horse estrogen contains significant amounts of certain components not found in humans and lacks other components that are found in significant amounts in humans. MPA is a compound never found in nature in any species. A number of doctors argued (incorrectly, as we found out in 2008) that it made no difference that hormones other than what are found normally in humans were used, since synthetic progestin binding to progesterone receptors should have the same results as human progesterone binding to progesterone receptors. Their argument was bolstered by the fact that the Million Women Study used two other forms of synthetic progestins (norethisterone and norgestrel/levonorgestrel) both of which exhibited results quite similar to MPA. But, oh, how wrong they were!




  In looking at the above two studies, the question that has to be asked is, Do the results pass the smell test? Are hormones really dangerous to women? Do women actually experience their highest incidence of breast cancer and other diseases when their hormone levels are at their highest, generally in their late teens and early twenties? Obviously, the answer to this question is a resounding No! So the question becomes, Would using bioidentical hormone replacement therapy (BHRT) eliminate the increased risk observed with HRT (which uses synthetic chemicals)? Put more simply, is bioidentical hormone therapy safe? For many years, these were just hypothetical questions. However, in 2008 the E3N Cohort Study5 put these questions to rest. This study followed 80,377 women for 8.1 years. It verified that HRT using MPA was dangerous and resulted in a 48 percent increase in the rate of invasive breast cancer when compared to the control. However, its most important finding was that using bioidentical hormone replacement therapy results in no increase in the rate of invasive breast cancer.6 This astounding finding seems to have been totally ignored by the mainstream media. The New York Times, for instance, is still mistakenly using the flawed WHI results to claim that hormone replacement is dangerous for women:






   It is, without question, risky for an older woman long past menopause to start hormone treatment to prevent chronic disease. Doing so dramatically increases the risk for heart attack, stroke, breast cancer and other complications.7







  This 2011 New York Times statement, based on the WHI study, is flat-out wrong. The WHI study can be used only to support the contention that synthetic hormones pose a risk. It says nothing about the safety of bioidentical hormones. In fact, research conducted after the WHI study demonstrates that the reason women suffered a slight increase in disease during the WHI study was not because they used hormones but because they used synthetic hormones.8 Unfortunately, you would be hard-pressed to find any doctor in this country who is aware of these findings, unless you are fortunate enough to happen across one who has training in anti-aging hormone therapy.




  What does the above analysis mean for women? In plain English, it means wonderful news. It means women can now relieve the symptoms of menopause without worrying about increasing the risk of breast cancer. But it gets even better. Why not relieve the symptoms of menopause and at the same time reduce the risk of breast cancer to near zero—the same as it is for teenagers? In later chapters you’ll learn exactly how to do that.




  CORRECTING MYTHS ABOUT TESTOSTERONE




  Now let’s turn our attention to prostate cancer. If you were to ask every doctor you know about the effect of testosterone on prostate cancer, they would all say, “Testosterone causes and feeds prostate cancer. Taking away testosterone kills prostate cancer by starving it. Giving testosterone to a man with prostate cancer is like adding oil to a fire. I learned this in medical school, so it must be right.” Unfortunately what your doctor learned in medical school about testosterone is based largely on outdated research conducted in 1941 by Charles Huggins. Beginning his work with investigations of dog prostates and then turning his attention to humans, Huggins observed that removing testosterone killed most of the prostate cancer cells in his patients.9 His work convinced doctors that prostate cancer cells starved without testosterone. Huggins was later awarded a Nobel Prize for his work.




  In 1977, Robert Noble developed a strain of rat now known as the Noble rat, which developed prostate cancer almost 20 percent of the time after prolonged exposure to very high dosages of testosterone.10 This experiment convinced doctors that testosterone caused prostate cancer.




  In 1981, Dr. Jackson E. Fowler Jr. and Dr. Willet F. Whitmore Jr. published a landmark paper11 that seemed to support Huggins’s findings and that is unfortunately still being relied on by medical schools throughout the world to illustrate the dangers of giving testosterone to men with prostate cancer. Fowler and Whitmore reported that for fifty-two men with prostate cancer, 73 percent of them experienced a noticeable worsening of their symptoms within thirty days of being given testosterone.12 This experiment convinced doctors that testosterone fueled prostate cancer. Putting all the above studies together seems to produce a straightforward argument for the relationship between testosterone and prostate cancer.




  [image: chpt_fig_001]




  Figure 1.1. Nobel Prize laureate Charles Huggins gave testosterone a black eye when he claimed that it enhanced the growth of prostate cancer. Drugs that block the conversion of testosterone to estradiol were never discovered during his lifetime, so he had no way of knowing whether testosterone or estradiol was responsible for the enhanced growth rate.




  Testosterone causes and then feeds prostate cancer; increasing the level of testosterone results in prostate cancer growing faster; taking away testosterone starves prostate cancer, which is why so much of it dies when testosterone is taken away.13




  While this all seems to make sense, recent experiments have turned the medical profession’s understanding of the relationship between testosterone and prostate cancer on its head. In 2006, Dr. Abraham Morgentaler, associate clinical professor at Harvard Medical School, published a groundbreaking study demonstrating that prostate cancer is actually present at a much higher rate in men with low testosterone.14 Morgentaler has published numerous papers over the years confirming and expanding on his original findings. A 2011 paper he coauthored is even more exciting since it actually shows a slight decrease in the prostate-specific antigen (PSA), indicating a reduction of cancer (about a one-third drop) after an average of 2.5 years for men with untreated prostate cancer who received testosterone replacement therapy.15 Researchers tend not to consider drops of less than 50 percent significant when treating prostate cancer. PSA is a protein made by prostate cells and prostate cancer cells. For patients who are known to have prostate cancer, a rise in PSA usually indicates an increase in prostate cancer growth. Morgentaler’s paper is totally inexplicable by the model that claims testosterone fuels prostate cancer. Other findings also seriously challenge this model, in particular two studies involving the administration of testosterone to men with castration-resistant prostate cancer (CRPC) and the finding that none of the men experienced a rapid rise in PSA and that some experienced a drop in PSA.16 Finally, a new report seems to drive a stake through the heart of this flawed model. Researchers discovered in 2012 that alternating two weeks of ultra-high levels of testosterone with two weeks of near-castrate levels of testosterone reduced the PSA by over 50 percent for two out of four men treated.17 So today testosterone not only is not feeding prostate cancer but it is being used as an effective tool in its treatment!




  Today testosterone not only is not feeding prostate cancer but it is being used as an effective tool in its treatment!




  Knowing that the traditional model, which has been taught to doctors throughout the world, is fatally flawed raises the question: Is there a model that can explain all these findings, both those of early prostate cancer pioneers and those of current cutting-edge researchers? Actually, there is one such model, namely, the one I published in 200518 and refined in 2007,19 which I refer to as the Hormone Receptor Model. This model focuses on the properties of hormone receptors instead of the results of giving hormones and is consistent with all experimental data, not only with those experiments done before the model was published but with all those since. You will learn much more about this model later, but let’s look at just one aspect of it to cast new light on the relationship between testosterone and prostate cancer. Let’s assume that a hormone receptor known as estrogen receptor-alpha is the villain with regard to prostate cancer20 and not testosterone, then see how this helps ns gain some new insight. Estrogen receptor-alpha (ER-alpha) is known to decrease the rate of cell death for prostate cancer.21 In other words, ER-alpha makes prostate cancer worse. Keep in mind that testosterone can be converted into estrogen in the body, which can then bind to ER-alpha. When lots of ER-alpha is present, then higher levels of testosterone would be expected to result in greater levels of ER-alpha activity, a very bad thing. High-enough levels of ER-alpha should be able to promote cancer cell growth even in the presence of castrate levels of testosterone. (“Castrate level” is the level typically achieved when men are physically castrated. There is still a small amount of testosterone being produced by the adrenal glands. Historically, a serum testosterone level of below 50 ng/dL was considered castrate level.)




  Modern studies have shown that although normal prostate epithelial cells (the cells that eventually develop into prostate cancer) have almost no detectable ER-alpha,22 the percentage of cells with this potentially harmful receptor keeps increasing as the prostate cancer evolves, until 94 percent of CRPC has readily detectable ER-alpha activity.23 Keeping this in mind, let’s reexamine the results of the classic Fowler and Whitmore study in more detail. It turns out that 13 percent of the men actually had some relief of their symptoms within thirty days of receiving testosterone.24 PSA tests were not available when this experiment was done, so the researchers relied on symptoms, namely, intensity of bone pain, appetite, energy level, and sense of well-being. Breaking down the categories of those who received this treatment is even more illuminating. Of the fifty-two men, thirty-four received a reduction of their testosterone to castrate levels, but their symptoms were getting worse in spite of this. If we assume that almost all these men had high amounts of ER-alpha in their prostate cancer, then it should come as no surprise that thirty-two of them did worse within thirty days of receiving testosterone, and none showed improvement. They got worse because testosterone was converted into estrogen, which then triggered ER-alpha activity, a known way to stimulate prostate cancer growth.




  There were fourteen men who had castrate levels of testosterone but no worsening of their symptoms. It’s safe to assume that none of these men had enough ER-alpha for their cancer to greatly increase its rate of growth with normal levels of estradiol.25 As we’ll see in chapter 2, ER-alpha is proliferative, meaning it helps cancer grow, and it’s especially harmful when there’s excess estradiol, since estradiol activates the receptor to protect cancer cells from the normal process of cell death (apoptosis). For this group, five men had worsening symptoms within thirty days, as opposed to six whose symptoms improved. Finally, there was a group of four who had never been treated, within which were one man whose symptoms improved and one whose symptoms worsened. If we focus just on the eighteen men who were not in the group who were expected to have had lots of ER-alpha, then 39 percent had their symptoms improve, and 33 percent had their symptoms worsen when given testosterone. This is a finding that is definitely not being taught in our medical schools!




  So now we can explain how testosterone feeds prostate cancer. It gets converted into estrogen, which then increases ER-alpha activity. And that, as we have seen, is a very bad thing.




  But is there any way to explain why prostate cells die in the absence of testosterone other than making the highly unlikely claim that cells are experiencing testosterone starvation?26 Actually, there is, but it does not involve ER-alpha. It turns out that in the absence of testosterone, prostate cells undergo cell death due to calcium ion overload.27 Researchers have shown that if you give prostate cells a drug that opens up the calcium channels, those cells die at the same rate as similar cells deprived of testosterone. In addition, in the absence of testosterone, the prostate cells can live if a drug is given that blocks the calcium channels. While this may seem a moot point—who cares whether prostate cancer dies because of starvation or because of calcium ion overload?—it makes a huge difference in treating prostate cancer. Calcium ion overload leads to a type of programmed cell death called apoptosis, and there are known ways for cancer cells to avoid apoptosis, such as producing greater amounts of anti-apoptotic proteins. However, if cancer cells required testosterone, then they would need to find some way to create testosterone or to somehow make do with the lower levels of testosterone in order to survive. There is evidence to support both these models, but I don’t find the evidence for testosterone being required very convincing. Researchers have shown that they can take prostate cancer cells that need testosterone in order to grow and convert them into cells that can grow in the absence of testosterone simply by turning on a gene that makes lots of an anti-apoptotic protein.28 The point of this discussion is that testosterone didn’t cause prostate cancer in these cells. And therapeutically removing testosterone kills prostate cancer only because it leads to calcium ion overload, not because testosterone is needed by prostate cancer.




  Finally, how does one explain the observation that testosterone seems to cause prostate cancer, as doctors still mistakenly believe? It turns out that recent studies have shown that by increasing estrogen levels as well as testosterone levels, 100 percent of Noble rats end up developing prostate cancer.29 This combination also produces prostate cancer in human prostate tissue cultures.30 One study used rat prostate tissue cultures with a constant level of testosterone and increasing levels of estrogen. This study demonstrated that a high level of estrogen was all that was needed to initiate prostate cancer.31 As if this weren’t enough, a 2008 paper demonstrated that although high levels of testosterone plus estrogen caused prostate cancer 100 percent of the time in mice, it was impossible to produce prostate cancer in mice that were lacking ER-alpha no matter how high the levels of hormones used.32 What this means is simple. It is also paradigm shifting. Because it means that the only way testosterone can cause prostate cancer is if it is first converted to estrogen, which then binds to that villainous ER-alpha! This point bears repeating because it is of vital importance. Testosterone doesn’t cause prostate cancer. Estrogen does.




  The only way testosterone can cause prostate cancer is if it is first converted to estrogen, which then binds to that villainous ER-alpha! This point bears repeating because it is of vital importance. Testosterone doesn’t cause prostate cancer. Estrogen does.




  From what you’ve learned in this first chapter, I’ll wager that you’re now quite able to explain to almost any doctor why their beliefs about the relationship between hormones and breast and prostate cancer are wrong. You might think that it’s going to be hard to top this revelation, but hold onto your hats. Keep reading, and you will soon be taking the ride of your life and quite possibly a ride that someday may save your life!









  CHAPTER 2


  


  HORMONE RECEPTORS: HOW CELLS TALK TO ONE ANOTHER, AND HOW YOU CAN INFLUENCE THEIR CONVERSATION






	Hormone receptors are complex proteins located within the membrane and the interior of cells.




	These microscopic receptors capture hormones from the bloodstream and then instruct your cells to perform various critical tasks.




	One of the most important tasks hormone receptors perform is instructing defective cells and cancer cells to die.




	The process of instructing cancer cells to die is known as programmed cell death, or apoptosis.




	By manipulating hormone receptors appropriately, we can increase apoptosis and as a result control prostate cancer and breast cancer.







  Imagine trying to drive a car with a gas pedal but no brake pedal, or vice versa. In both cases it would be a disaster. In the same way that you control a car with gas and brake pedals, the body controls many internal processes with start and stop mechanisms since there has to be some way to start and stop biological processes. The most obvious example of this is your blood sugar. When there is too much blood sugar, insulin production is increased, driving sugar into cells. Once blood sugar drops to normal, insulin production is shut off.




  A similar process occurs within cells. In this case, the drivers that are in control are hormone receptors. It turns out that hormone receptors work like gas and brake pedals, turning on and off various critical cellular functions, such as replication and protein synthesis. But before I explain how these vitally important cellular control mechanisms work, I need to set the stage by describing the fascinating cellular environment in which they function.




  
THE STRUCTURE OF CELLS




  Twenty-four hours a day, every day, there is a lot is going on inside your cells. There’s even a great deal of activity happening on the exterior of cells, the thin membrane surrounding the entire cell. The cell membrane is like a wall encapsulating all the other parts of the cell, including the cytoplasm and nucleus (see figure 2.1). In many ways the cell membrane is similar to a bustling city street, with traffic going back and forth and the constant rush of many different vehicles on that street at any given time.
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 Figure 2.1. The structure of the cell. Three major components of the cell are the membrane, the cytoplasm, and the nucleus. The DNA of most cells is found within the nucleus. Nucleus Drawing by Michael Christian.




  The cell membrane is a complex structure that can he visualized by imagining you’re standing under a suspension bridge. Above your head the bridge extends to the left and right. This is a two-level bridge, with traffic ceaselessly moving back and forth at all hours of day and night. The bridge itself is composed of a long chain of phospholipids, which are fat molecules. Lecithin, a major ingredient of chocolate candy, is a phospholipid, so most people are familiar with phospholipids. And phospholipids are very good at what they do—they provide the shell or outer covering of cells.




  The phospholipid molecule looks like a circle with two long tails, one of which is a little crooked. The head of the molecule is hydrophilic, meaning it’s attracted to water. The tail, however, is repelled by water and so is hydrophobic. As a result, the tail of a phospholipid moves away from water so that all the phospholipid molecules line up with their heads facing out and their tails facing in (see figure 2.2). They form a double layer a mere two molecules thick. This is the thin outer layer of all your cells.
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 Figure 2.2. Phospholipid bilayer of the cell membrane. Mammalian cells are surrounded by a cell membrane composed of a phospholipid bilayer. Phospholipids are composed of two parts, a hydrophilic section that faces out and a hydrophobic section that faces in. Drawing by Michael Christian.




  One of the most interesting properties of the cell membrane is that it isn’t a simple covering; instead, it’s studded with a myriad of structures, including cholesterol, proteins, and our friends, the hormone receptors.




  HORMONE RECEPTORS CONTROL CELLS




  Hormone receptors are proteins positioned like sesame seeds stuck into sandwich bread, the bread being the layers of the cell membrane. But these proteins are big enough to extend clear through the slice of bread into the interior of the sandwich. They are complex proteins designed to perform important functions for cells. One of their chief functions is to capture passing hormones, such as testosterone or estrogen, and then send signals down from the cell membrane through the cytoplasm and eventually into the nucleus itself. The signal sent from a hormone receptor in response to capturing a hormone can ultimately instruct DNA to perform various tasks, such as replicating the cell or manufacturing proteins. The technical name for this process is signal transduction, and hormones are said to transduce their signals into the cell. The beauty of signal transduction is that the various glands that secrete hormones (such as the pituitary, adrenals, testes, and ovaries) are able to control cells far away from them by sending hormone messengers to instruct cells how to behave.




  Because hormone receptors are so important as message conveyors controlling the actions of cells, I’ll have a good deal to say in this book about how they work and what they do (see figure 2.3). As we’ll see shortly, they can even send signals that cause cancer to grow or to stop growing and die. Clearly, being able to regulate the activity of hormone receptors is going to play a major role in how we prevent and treat certain cancers as well as other diseases.
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  Figure 2.3. Cell membrane. In cross section, a cell membrane resembles two layers of bubbles that are connected by Y-shaped tails. These bubbles are actually densely packed phospholipids. Embedded within the membrane are countless proteins, some of which are hormone receptors. When hormones are captured by the receptors, they release G proteins, which interact with other signaling proteins within the cell and cause specific biochemical reactions. Image courtesy of Dana Burns, National Institute of Standards and Technology (NIST).




  Another key aspect of hormone receptors is that their number and placement in the cell membrane is not fixed. In other words, sometimes there are more hormone receptors in a cell membrane, sometimes there are fewer. Various drugs and foods can cause a cell to manufacture more hormone receptors. This fact, too, will play a critical role in how I propose to treat cancer.




  Remember the analogy about gas and brake pedals as a way to control a car? Well, it turns out that for each of the sex hormones (estrogen, progesterone, and testosterone), there are at least two receptors that work mostly in opposition to each other, like gas and brake pedals. This was first discovered for the two main estrogen receptors, estrogen receptor-alpha and estrogen receptor-beta.1 Our discussion will concentrate on the major sex hormone receptors, while keeping in mind that there are minor sex hormone receptors present that may someday be found to have an important role to play.
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  Figure 2.4. Membrane hormone receptor. A hormone binds to a membrane hormone receptor (R), causing the receptor to release a G protein, which in turn sends a signal into the cytoplasm. The signal is amplified so that it takes only a single hormone molecule to cause hundreds of signals in the cell. Hormones also bind to intracellular hormone receptors in the cytoplasm, which then travel into the nucleus to instruct DNA to make proteins, replicate the cell, or make proteins that promote apoptosis (programmed cell death). Sometimes other substances bind to hormone receptors and prevent hormones from binding and doing their job. Drawing by Michael Christian.




  Hormone receptors are like locks that can be opened by specific hormones (see figure 2.4). In order to open the lock, you have to have the right key, and you need to turn the key without the key falling out of the lock. The higher a hormone’s binding affinity to a hormone receptor, the more likely that the key will stay in the lock long enough for the lock to open. Lower binding affinities mean the key is more likely to fall out. However, even if you have a hormone with high binding affinity, if you have lots of other substances with lower binding affinities, they can interfere with your being able to use the proper key. It is important to understand that hormones aren’t the only things that can bind to hormone receptors; other substances can also bind to the receptors, including chemicals in foods and human-made pharmaceuticals. Anything that can bind to a hormone receptor is called a ligand. To understand the concept of binding affinity, which describes how likely it is that a particular ligand will stay in a hormone receptor until it causes an effect, just imagine that your four-year-old son or daughter is trying to open the lock to your house’s front door with a toy key. Most of the time you can simply wait until your child is finished playing before you get a chance to use your real key, and then you can open the lock and go through the door. But occasionally your child may actually succeed in opening the lock with his toy key, especially if you have a cheap lock! Hormone receptors are like cheap locks since lots of different objects can be used to successfully pick them.




  The cheap lock analogy also explains why certain foods contain substances that can bind to hormone receptors, especially to estrogen receptors. These ingested substances are called SERMs, which stands for selective estrogen receptor modulators. The term selective refers to the fact that these substances bind preferentially to receptors in specific tissue, such as breast or brain tissue. Ordinarily, SERMs decrease the activity of estrogen receptors because they interfere with estrogen. In other words, they’ll get into the lock first and prevent estrogen from binding to the receptor and doing its job. However, if estrogen levels are low enough and SERM levels are high enough, then SERMs can actually increase the activity of estrogen receptors. One of contemporary medicine’s major methods of fighting breast cancer is the use of human-made (pharmaceutical) SERMs.




  One final point about hormone receptors needs to be introduced before we discuss the specific types of receptors. Hormone receptors aren’t found only in cell membranes; they’re actually present in three places in the cell: membrane, cytoplasm, and nucleus. Receptors in the membrane are, appropriately enough, called membrane receptors, while receptors in the cytoplasm and nucleus are called intracellular receptors.2 As we’ll see in chapter 12, exciting new research has demonstrated beyond the shadow of a doubt that manipulating membrane receptors with testosterone is an exceptionally effective method of preventing and destroying prostate cancer.
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Figure 2.5. Membrane proteins embedded in the cellular membrane. The top parts of the hormone receptors, the parts that catch passing hormones, stick up out of the cell. “Raft Dance” molecular rendering courtesy of SciVis IFC-CNR.




  It is well known that cells employ many different types of hormone receptors to carry out their day-to-day activities. One of the most important classes of receptors are membrane hormone receptors. Remember, I said that these receptors are analogous to sesame seeds stuck in a slice of bread, but they’re large enough to stick up outside the top of the sandwich (see figure 2.5), and they can also penetrate clear through the bread into the interior of the sandwich (the cytoplasm of the cell). In reality this analogy is a slight oversimplification, since the receptors actually loop seven times through the cell membrane.3 These receptors react quickly by activating G proteins, which are coupled to the receptor on the bottom portion of the receptor located inside the cell (see figure 2.4). G proteins affect cell signaling and cause changes rapidly—sometimes within minutes. But the important point is that one G protein and various other response elements usually amplify the hormone signal hundreds of times. Why is this important? Well, because it means that a single hormone molecule can produce a massive response in a cell within minutes of binding to the hormone receptor. That’s like being broke, getting a dollar, putting it in your left pocket, and a few minutes later taking out five hundred dollar bills from your right pocket. A neat trick if you can do it. And hormone receptors—along with G protein—coupled receptors—do it every day.




  A single hormone molecule can produce a massive response in a cell within minutes of binding to the hormone receptor.




  Another important class of receptors are intracellular hormone receptors, located within the cytoplasm and nucleus. It’s all very well, you may be saying, to have hormone receptors inside cells, but how do the hormones get into the cells in the first place to hook up to these intracellular receptors? Although most hormones can’t pass through the lipid bilayer of the cell membrane, steroid hormones—like estrogen and testosterone—are exceptions. This is because steroid hormones are highly lipophilic; they have an affinity for fats. As a result, they can slip right through the fatty cell membrane and get inside a cell just as fast as a person passing through a turnstile in a subway. Once inside the cytoplasm, steroids bind to intracellular hormone receptors, causing these receptors to migrate into the nucleus . . . and once inside the nucleus, the receptor attaches to areas of DNA known as hormone response elements. This process of attaching to hormone response elements results in specific genes being turned on or off.




  While the mechanism by which hormone receptors operate may seem as complicated as a Rube Goldberg machine, the results are fairly straightforward. To simplify matters, we will talk about hormone receptors increasing or decreasing the production of a protein when in fact the technical terms are upregulation for a process that ultimately results in more protein being produced and downregulation for a process that ultimately results in less protein being produced. Once you know what the properties of the hormone receptors are and how much of each hormone receptor is present, you can then predict both the effects of hormones that activate these receptors as well as the effects of drugs that block these receptors. Although there are hundreds of proteins being produced by hormone receptors, we are going to focus on those few that affect breast cancer, prostate cancer, and Alzheimer’s. The main thing to keep in mind is that hormone receptors do not act in a random manner. If a receptor produces a protein that protects a cell from programmed cell death (apoptosis), then it will produce many different proteins (anti-apoptotic proteins) that all offer that protection. Similarly, if a receptor produces a protein that causes apoptosis, then it will produce many different proteins (pro-apoptotic proteins) that cause apoptosis. In 2007 I detailed the properties of the hormone receptors with regard to apoptosis and pointed out that we can employ our knowledge of the properties of hormone receptors to combat breast and prostate cancer.4 The basic concept is extremely easy to understand: a combination of drugs is used to block receptors that help cancer cells stay alive, along with hormones to increase the activity of receptors that help kill cancer cells. I like to think of it as a one-two punch against cancer, and it turns out to be very effective, as we will demonstrate in the following chapters.




  The basic concept is extremely easy to understand: a combination of drugs is used to block receptors that help cancer cells stay alive, along with hormones to increase the activity of receptors that help kill cancer cells.




  
HOW TINY ARE HORMONE RECEPTORS?




  Before I talk about the specific types of hormone receptors and what they can do for you, I’d like to share one of the most exciting aspects of my research into hormone receptors. I’ve always admired Isaac Asimov’s novel Fantastic Voyage, about scientists who shrink down in size and go into the carotid artery of a dying man to destroy a blood clot. Ever since reading that book as a teenager, the idea of exploring the subatomic world took hold of my imagination. One night as I was drifting off to sleep, I began thinking how amazing it is that hormone receptors have the ability to do so many good—and bad—things for humans and yet these receptors are incredibly tiny, so tiny that you cannot see them with the naked eye or even with a conventional optical microscope. Even electron microscopes have difficulty resolving these mini powerhouses. And why should this be so? It’s because hormone receptors are proteins—complex proteins, that’s true, but proteins nonetheless—and proteins are strings of amino acids, which are in turn composed of atoms. The estrogen receptor, for example, is composed of 595 amino acids. To give you a sense of its microscopic size, imagine that you are as big as the earth. A cell would be about the size of a football field. The estrogen receptor would be about sixteen feet high. And there might be thousands of hormone receptors embedded in the membrane of the cell and thousands more inside the cell itself.5 A scanning tunneling microscope, which is more sensitive than an electron microscope, could make a photo of a hormone receptor, but even better images are available via computer simulations based on data entered by many scientists (see figure 2.5).




  As I continued to research this intriguing field, I soon discovered to my surprise that some hormone receptors are, as a class, more helpful than others. Put more simply, some receptors prevent cancer in most cases, and these receptors are obviously very good for us. Other less helpful receptors tend to cause cancer to thrive. A third group of receptors has a more ambivalent nature as far as we’re concerned and sometimes operates to aid cancer and other times to kill cancer. Probably the best place to start our overview of these three groups of receptors is with the good guys, so we’ll turn our attention to them first.




  
ANTICANCER HORMONE RECEPTORS




  Vitamin D receptor




  The vitamin D receptor is the only non-sex hormone receptor that will be discussed in this book. However, its anticancer properties are too strong to be ignored. This receptor is extremely simple to understand. The vitamin D receptor is great for you and horrible for cancer. It kills cancer cells in at least four different ways in both breast6 and prostate7 cancer, but doesn’t harm normal cells.




  Ordinarily, the only way for cancer to protect against this good guy is to either have a rare mutated vitamin D receptor that doesn’t work right, or to have lots of anti-apoptotic proteins. It is also possible to have multiple specific mutations that result in the vitamin D receptor increasing the rate of growth of the cancer,8 but this is extremely rare and would not be expected to occur until the very late stages of cancer. Also, in chapter 6 you will learn exactly how vitamin D helps prevent and treat Alzheimer’s disease.




  Estrogen receptor-beta




  Another hormone receptor that is good for you and bad for cancer is estrogen receptor-beta. One of the nice things that estrogen receptor-beta does for you is remove protection from cancer cells, and when the protection is removed, the cancer cells die. The receptor is able to work this miraculous result by decreasing the production of Bcl-2, which means that cancer cells harboring lots of this wonderful receptor don’t live very long.




  Bcl-2 is the main anti-apoptotic protein produced by cancer cells (see figure 2.6). You might think of it as a shield that cancer cells manufacture to protect themselves in the same way the Invisible Woman deploys a force field in the world of the Fantastic Four to protect herself from outside threats. Don’t laugh, but Bcl-2 protects cancer cells by preventing them from committing suicide, which is essentially what programmed cell death, or apoptosis, is. This beneficial receptor (estrogen receptor-beta) makes it very easy for cancer cells to die by stripping away those proteins (such as Bcl-2 and others) that protect cancer from apoptosis.9




  Bcl-2 protects cancer cells by preventing them from committing suicide, which is essentially what programmed cell death, or apoptosis, is.




  Estrogen receptor-beta (ER-beta) also does something else that's quite beneficial for humans: it decreases inflammation.10 ER-beta is so good that when levels of this receptor drop you ought to be concerned since there is a negative correlation between levels of this receptor and some disease states. For example, as prostate cancer evolves, ER-beta levels decrease.11 The bottom line is that as this good receptor gets reduced, cancer starts to win the war.




  The beneficial effects of ER-beta also apply to breast cancer. The expression (which is the clinician’s way of saying production) of ER-beta is less in breast cancer cells than in normal breast cells.12 This is what you would expect if ER-beta helps to kill breast cancer. But since ER-beta is not totally eliminated routinely as cancer cells evolve, it is possible that it has some minor effects that help the cancer population grow, although what that could be is unknown at this time. Also, in chapter 11, you will learn that ER-beta helps prevent and treat Alzheimer's disease.
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 Figure 2.6. Bcl-2 is generally considered one of the bad guys in the cancer world. It’s the main protein that helps cancer cells stay alive. Bcl-2 is called an anti-apoptotic protein because it prevents cancer cells from undergoing apoptosis. Image courtesy of Dan Cojocari.




  
Progesterone receptor B




  Progesterone receptor B is good for you and bad for cancer.13 One of the good things this receptor does—like ER-beta—is decrease Bcl-2.14 By decreasing Bcl-2, progesterone receptor B encourages cancer cells to kill themselves. And that’s really a good thing because the more that cancer cells kill themselves, the less likely they are to kill their hosts—namely, you and me.




  DANGEROUS HORMONE RECEPTORS




  The more I studied hormone receptors, the more I grew to dislike some of them. You might consider such an emotional reaction unusual in a scientist, but I honestly don’t like things—even if they’re submicroscopic receptors—that can do so much harm to people. By the time you finish reading this next section, I have a hunch that you’ll share my dislike for some of these receptors, too. I have already discussed the main beneficial hormone receptors above, and now I come to the villains of the story. The following hormone receptors all share one thing in common: they contribute to disease more than they contribute to health. Some of them have recently been implicated in serious crimes against humanity. If it were up to me, I would put them on the MOST WANTED LIST of bad receptors that you don’t want too much of in your body.




  Estrogen receptor-alpha-alpha homodimer




  This hormone receptor is especially bad for women because it initiates breast cancer. I know its name sounds complicated, but let’s analyze what it actually means. Dimers are two receptors attaching to each other to create a new sort of receptor, in which both receptors need the appropriate hormone (in this case, estradiol) attached before they do anything.15 Homodimer means that the two receptors are the same type—in this case, both are estrogen receptor-alpha (see figure 2.7).
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 Figure 2.7. The estrogen receptor alpha-alpha homodimer sounds like a monster and also looks like one. It possesses two Venus Flytrap Domains (VFD) that rear their gaping jaws over the cell membrane, just waiting to snap up any passing estrogen. The middle part of the receptor (the 7-transmembrane domain) coils through the membrane seven times like a snake. Down below (not pictured), a G protein–coupled receptor is waiting to send a signal after two hormone molecules are caught in the VFDs above. Drawing by Michael Christian.




  Dimers are somewhat fragile since either or both of the hormones attached can fall out before this complex is able to bind to the appropriate hormone receptor element on the DNA in the cell nucleus. Also, the dimers themselves can come apart. The more estrogen receptor-alpha present, the more likely it is that these dimers can be formed. Also, the more estradiol that is present, the more likely it is that the dimers will have both of their ER-alpha receptors bound when they reach the hormone receptor element in the nucleus because estradiol binds with the strength of Krazy Glue®, and once it sticks, it almost never lets go.




  Experiments done with both prostate and breast cells16 have shown that when you add more estradiol, you increase telomerase activity. Telomerase is an enzyme that increases the length of telomeres. Telomeres are specific sequences of DNA that exist at the ends of chromosomes and are necessary for cell division to occur properly. Also, when you increase estrogen receptor-alpha, you increase telomerase activity. High levels of estradiol are also observed to cause cell division in both breast17 and prostate18 cells. There is now convincing evidence that this homodimer, along with high local levels of estradiol, is the initiator of almost all breast cancers. In the case of prostate cancer, it probably is rarely the cause, but only because there is so little estrogen receptor-alpha in normal prostate cells. Bottom line: this hormone receptor needs to be watched like a hawk because it can easily cause a woman lots of problems by initiating breast cancer.




  Estrogen receptor-alpha-beta heterodimer




  This hormone receptor pair is particularly bad for men. Its name also sounds pretty complicated, but once you understand what it means, it’s easy to understand the way it is structured. In this term, the word heterodimer means that the two hormone receptors are different. So we are talking about one estrogen receptor-alpha combining with one estrogen receptor-beta. Again, it’s a two-headed monster, but this time the two heads are different: one eats its estradiol a little differently than the other, so to speak.




  Researchers have demonstrated that increasing estrogen receptor-beta increases telomerase activity in prostate cells but not in breast cells.19 Increasing estrogen receptor-beta results in more estrogen receptor-alpha-beta heterodimers, as well as more estrogen receptor-beta-beta homodimers (which you will learn more about shortly). Since there was no increase in telomerase activity for breast cells when more estrogen receptor-beta was produced, neither of these dimers (estrogen receptor-alpha-beta, estrogen receptor-beta-beta) can be considered responsible for the initiation of breast cancer. But researchers have shown that prostate cancer cannot be caused in mice lacking ER-alpha,20 so estrogen receptor-beta-beta homodimers can be ruled out for the initiation of prostate cancer. In the normal prostate epithelial cell there is much more ER-beta than ER-alpha,21 so there will be many more estrogen receptor-alpha-beta heterodimers present than estrogen receptor-alpha-alpha homodimers. Therefore I believe that it has been convincingly demonstrated that the presence of estrogen receptor-alpha-beta heterodimer along with high local levels of estradiol is the leading way that prostate cancer is initiated.




  If the preceding paragraph sounded a little complex on first reading, you’re not alone; it took me many hundreds of hours to come to the conclusion that this receptor and estradiol are a lethal combination for men . . . but the takeaway message is very clear. What it all means is that estrogen receptor-alpha-beta heterodimer is dangerous enough to cause men untold problems because the combination of this receptor and high local levels of estradiol leads to the initiation of prostate cancer. Fully understanding the risks of this lethal combination, I explain in chapter 11 exactly how to minimize such a harmful scenario by using FDA-approved drugs to reduce the amount of local estradiol. I will also tell you how to use hormones and other natural substances to increase the rate of cell death if any cancer cells begin to develop. The result: the risk of prostate cancer starting in your body will drop to near zero, the same near-zero risk teenage males enjoy.




  Estrogen receptor-alpha




  Estrogen receptor-alpha is generally bad for you and good for cancer. It increases Bcl-2 for both prostate cancer and breast cancer.22 In other words, it helps prostate and breast cancer cells protect themselves from normal cell death, enabling cancer cells to live forever. Another bad thing it does is to increase inflammation.23 In prostate cancer, there is almost always more ER-alpha activity as the cancer becomes more advanced.24 Approximately two-thirds of breast cancers are diagnosed as estrogen receptor positive.25




  Estrogen receptor-alpha is generally bad for you and good for cancer. It . . . helps prostate and breast cancer cells protect themselves from normal cell death, enabling cancer cells to live forever.




  Historically, doctors thought there was only one estrogen receptor, which we now refer to as ER-alpha. When they classify breast cancers, they still refer to just estrogen receptor positive or negative, ignoring the fact that it is important to know the concentrations of both ER-alpha and ER-beta.




  The mechanism cancer cells use for increasing the amount of ER-alpha as cancer progresses is well understood, too. The more ER-alpha that is present, the more Bcl-2 that is produced. More Bcl-2 means there is less cell death, so some of these cells will be able to divide more often before they die than cells with lesser amounts of ER-alpha. The more ER-alpha (up to some maximum amount), the more rapidly that particular segment of the population will increase. Therefore, if no treatment is given to alter this outcome, the amount of cells with higher levels of ER-alpha will continually increase as a cancer population evolves.




  There is an interesting twist with this receptor. It is known that some breast cancers lose their ER-alpha. Since this receptor causes cancer, why would a cancer population lose this receptor? I’m used to thinking in terms of classical Darwinian evolution, and for an organism or a cell to lose a feature, there either has to be a selective growth advantage in doing so (in which case you will see this loss quite often), or, at the very least, the feature has to serve no purpose (if you don’t use it, you lose it). Having one-third of breast cancers lose their ER-alpha puts this more in the category of there being some advantage to losing it, but the fact that it is only one-third means that only under certain circumstances is there any advantage for this loss. We know that ER-alpha increases Bcl-2, so in order to eliminate this receptor, either Bcl-2 is no longer needed or the cell must have another source of Bcl-2. There are known to be mutations that interfere with the ability of pro-apoptotic proteins to start the killing process, others that provide another source of Bcl-2, and some that even interfere with the process that normally breaks the cell apart when subjected to high enough levels of pro-apoptotic proteins. These other mutations can explain why ER-alpha may no longer be necessary, but they cannot explain what advantage there is in eliminating it. There is no clue at this time as to what property of ER-alpha might hinder the growth of breast cancer or why exactly there is any advantage in getting rid of it. One question that should be asked by researchers is exactly how much ER-alpha is left in breast cancer cells that are classified as estrogen receptor negative? Is there enough left to form homodimers that will continue to produce telomerase activity?




An interesting side note is that there are no known cases in which prostate cancer eliminates ER-alpha once it has started up (unlike breast cancer). This seems to indicate that there may be a minor property associated with ER-alpha that is harmful to breast cancer but not to prostate cancer. However, in order to be sure of this, researchers must first identify what that property is and then see if the same property exists in prostate cancer




It is likely that ER-alpha helps promote Alzheimer’s because ER-beta helps prevent Alzheimer’s (as explained in chapter 11), and ER-alpha tends to act in direct opposition to ER-beta. The absence of ER-alpha mutations that increase the risk of Alzheimer’s for all women is indirect evidence in support of this conclusion.




Membrane estrogen receptor




Membrane estrogen receptor is actually a mix of many different estrogen receptors that all reside on the cell membrane. I refer to it as a single type of receptor because when estradiol is combined with protein (beef serum albumin), it only binds to estrogen receptors on the membrane and produces changes in protein production that can be measured. When I refer to the membrane estrogen receptor, I am referring to the overall changes that occur when estrogen binds to it. It turns out that membrane estrogen receptor is bad for you and good for cancer. It makes more Bcl-2, at least in breast cancer.26 I have to assume that it behaves the same way in prostate cancer, although hopefully someday researchers will verify this.27




  
Progesterone receptor A




  This is another easy one—progesterone receptor A is bad for you and good for cancer. Just like ER-alpha, it increases Bcl-2.28 Progesterone receptor A is also one of the reasons that the BRCA1 and BRCA2 mutations cause breast cancer so frequently, but we will talk more about that later.




  RECEPTORS THAT ARE SOMETIMES GOOD, SOMETIMES BAD, AND OFTEN AMBIVALENT




  So far we’ve looked at rather clear-cut cases where hormone receptors are either helpful or harmful. A third group of receptors are more difficult to classify.




  Estrogen receptor-beta-beta homodimer




  This is the third type of dimer than can be made from the two estrogen receptors. Although at this point, it appears that it does not have any effect at all on prostate or breast cancer, there is a slight chance that this dimer does increase telomerase activity in prostate cells. Researchers can test this by looking to see if increasing estradiol and estrogen receptor-beta results in an increase in telomerase activity for prostate cells from mice lacking estrogen receptor-alpha. Knowing the answer to this question would be very helpful in completing our understanding of the disease-causing and disease-fighting characteristics of the various hormone receptors. It is, after all, rather difficult to play a game when you don’t know all the rules. This game analogy is obviously not meant to minimize the seriousness of our subject; instead, it refers to the fact that once we know the properties of the various hormone receptors, we can manipulate them in predictable ways to fight disease.




  
Membrane progesterone receptor




  Membrane progesterone receptor consists of two main types—one that promotes the growth of cancer and one that inhibits it. There are two different types of progesterone that interact with these receptors. 5alpha-pregnanes (“bad progesterone”) bind to the receptor that promotes cancer growth, and 4-pregnenes (“good progesterone”) bind to the receptor that inhibits cancer growth.29 Normally there is much more “good progesterone” than “bad progesterone,” but once breast cancer starts up and evolves, the situation reverses.




ESTROGEN




Human estrogen is made up of three major components: estradiol, estrone, and estriol. Estradiol binds with equal strength to estrogen receptor-alpha and estrogen receptor-beta. Estrone binds 5 times more strongly to ER-alpha than it does to ER-beta. Estriol binds 3.2 times more strongly to ER-beta than it does to ER-alpha. Both estrone and estriol are considered “weak” estrogens, since they bind to the estrogen receptors with much less strength than estradiol.




  TABLE 2.1. RELATIVE BINDING STRENGTHS FOR ESTROGEN









	

	
Estrone




	
Estradiol




	
Estriol









	
Estrogen receptor-alpha




	
0.1




	
1.0




	
0.11









	
Estrogen receptor-beta




	
0.02




	
1.0




	
0.35







  












  Table 2.1 shows the relative binding strengths of each estrogen component to each receptor.30 Assuming that ER-alpha increases Bcl-2 by the same amount that ER-beta decreases it, it is then possible to draw a few important conclusions. First, estradiol will reduce Bcl-2 only if there is more ER-beta than ER-alpha. Estrone will always increase Bcl-2, except when there is at least 5 times more ER-beta than ER-alpha. Finally, estriol will always decrease Bcl-2, except when there is at least 3.2 times more ER-alpha than ER-beta.




  In normal breast tissue, the amount of ER-alpha is roughly the same as the amount of ER-beta.31 So before breast cancer starts, estradiol is having no major effect on Bcl-2, estrone increases Bcl-2, and estriol decreases Bcl-2. This is why estrone is considered a pro-cancer hormone, and estriol is considered an anticancer hormone with regard to breast cancer. The implications for women are clear: It would be wise to avoid products containing estrone, such as horse estrogen.




  Intracellular androgen receptor




  The intracellular androgen receptor has properties that seem to be identical in both breast cancer and prostate cancer and that are a mixed bag of both good and bad.32 It decreases the amount of Bcl-2, thus increasing the rate of cell death (which is good for you); it decreases the production of pro-apoptotic proteins, thus decreasing the rate of cell death (which is bad for you); and it increases the production of AS3—a helpful protein that prevents cancer cells from undergoing cell division (which is good for you). But it also increases a protein called calreticnlin, which protects prostate cancer cells from dying due to calcium overload (which is bad for you).33 So, if you’ve been keeping score, you can see that the intracellular androgen receptor does two good things and two bad things.




  Membrane androgen receptor




  The properties of the membrane androgen receptor differ slightly in breast cancer and prostate cancer.34 In both cases, this receptor increases the production of pro-apoptotic proteins, as a result increasing the rate of cancer cell death (which is good for you). But this receptor also decreases the production of beneficial AS3, and when you decrease AS3, you effectively allow cancer cell division to occur (which is bad for you). However, in prostate cancer it increases the anti-apoptotic protein Bcl-2 (which is bad news for men), whereas in breast cancer it decreases Bcl-2 (which is good news for women).




  Androgen receptor balance




  While the above sections describe the properties of hormone receptors, they don’t give you a sense of why things are the way they are. The properties of hormone receptors are not designed to protect you from cancer or to make you more susceptible to cancer. What the body actually does is set up a mechanism by which cells are not killed when they are healthy and functioning. However, defective cells tend to be eliminated whether they are defective at the point of their creation or whether they become defective as they age. So Bcl-2 does not just keep cancer cells alive; it also protects noncancerous cells as well. It turns out that androgen receptors are crucial for regulating cell life and death. For example, both breast cancer and prostate cancer cells tend to stay alive as long as there is a relative balance between intracellular androgen receptors and membrane androgen receptors. An imbalance would be an indication that the cell was defective and therefore had to be eliminated. There are three possible imbalances—too little membrane androgen receptor, too little intracellular androgen receptor, or too little of both. To illustrate how these imbalances eliminate defective cells (those that are out of balance), let’s take it to the extreme and examine what happens when we have no androgen receptors instead of too little.




  No membrane androgen receptor
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