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			REFERENCES

			FOREWORD BY PHIL MICANS, MS, PHARMB

			Cholesterol is an essential substance within our bodies; without it we would be dead in an instant. Yet despite the fact that it remains at the root of all of our hormones, there is a common misconception amongst both the public and even the medical field alike that: ‘less is healthier!’ That’s why this book by Dr Sergey Dzugan and Jill D Davey is such an important read. It helps to set the record straight and explain in a clear and concise way exactly what cholesterol does, what to expect from it and how to manage it correctly, and that doesn’t mean with statin drugs!

				Thankfully, more and more people are waking up to the pharmaceutical industry’s approach, which is essentially marketing their multibillion-dollar statin drugs, and how this blights the real science behind true health and healing.

				Thus it falls to the authors of The Cholesterol Puzzle: The Hormone Connection to highlight the scientific and clinical benefits of cholesterol; their approach is not masked by the need to make money from product sales, instead they do so in a way that everyone can understand, and it is refreshing to see the facts laid out in an appropriate manner that makes common sense.

				If cholesterol is of concern to you, a loved one, a friend, or if your physician has recommended that you take a statin drug to manage your cholesterol, then I strongly advise you read this book. 

				With this information you will arm yourself with referenced facts, give yourself a ‘second opinion’ and help yourself make validated judgements that are essential to your long-term health.

			Phil Micans, MS, PharmB

			Editor, Aging Matters™ Magazine

			Assistant Editor, Lifespan Medicine Journal

			FOREWORD BY TIM BEAN AND ANNE LAING

			This brilliant book, The Cholesterol Puzzle: The Hormone Connection, arms professionals and laymen alike with a personal understanding of their health and how cholesterol has been hijacked as the bad guy in the face of massive research to the contrary. Together, Dr Dzugan and Jill D Davey offer a definitive guide on how to regain control of our health.

			If you or a loved one are in the clutches of a statin-pushing physician, this is a great book to delve into and also a great gift to give. Even our own doctor loved it. It opens up a whole new world of truth and logic that will empower everyone – you, your friend, your relative – to start taking control of their own health and rethink the current destructive paradigm that often exists on the other side of the waiting room.

			Tim Bean and Anne Laing, Co-Owners/Directors at Performance Training Company, New Zealand. 

			INTRODUCTION

			Did you ever get the feeling that something was not quite right, that there was a lot more to the cholesterol story than you were being told? 

			Well, your instincts served you well. There is… a lot more! For decades 

			we have been led to believe that elevated cholesterol levels in the blood 

			are dangerous and lead to heart attack, stroke, and even death. This thought pattern is now obsolete. And for decades we have been led to believe that the best way to deal with high cholesterol and avoid a heart attack is to ingest a cholesterol-lowering drug. This thought pattern is now also obsolete. Truth be known, low levels of cholesterol are just as detrimental to your health, if not more so. What is really needed, and is now considered the ‘modern approach’ or ‘new thought pattern’, is a normalized level of cholesterol (which equates to neither too high nor too low a level), which in turn will take you to the realms of optimal health and protect you against heart disease. How to achieve this is all explained within the pages of this book.

			At this point we should be asking ourselves, what really does cause cardiovascular disease? And could the health of our heart really be solely dependent on one single marker such as total cholesterol levels and one simplistic solution such as a statin drug? No! The body is a little more complex than that.

			Cardiovascular disease is still the number-one killer in the Western world even when there is an abundance of statins on the marketplace. Cholesterol-lowering drugs such as statins inhibit cholesterol production, therefore, lower it. If statins were doing the job they were designed to do (reduce heart-attack events by lowering cholesterol), and if cholesterol were really the true culprit behind the occurrence of a heart attack, then surely there should have been a significant reduction in heart-attack events, but there hasn’t! So something is wrong; it doesn’t make sense. And, if we take a look at various studies, we can see that almost 50% of people who have had heart attacks do not have high cholesterol levels. Again, it doesn’t make sense. Is it not the build-up of cholesterol in the artery walls that provokes a heart attack? Reviewing these facts and many more that are contained within this book, it seems that conventional medicine has hit a concrete wall when it comes to reducing and treating this issue appropriately.

			However, this book is not intended to be yet another ‘cholesterol/statin’ episode, telling you more of the same thing. It is so much more than that. This book is different. This book offers you cutting-edge technology for the correction of cholesterol disorders and, at the same time, holds the key to obtaining optimal health. This book discusses a totally different viewpoint of why and how cholesterol levels increase with age and the interconnection with steroid-hormone synthesis. This book offers you a whole new way of looking at medicine.

			This book is revolutionary! This book offers you a natural, safe and efficient solution for the restoration of normal cholesterol metabolism and the treatment and prevention of heart disease, together with the possibility of perfect health interwoven with positive longevity without the use of any chemical drugs, including statins. This book offers you life! It offers you the truth and a new beginning. This book tells you how to overcome hypercholesterolemia, not by taking a statin drug, or by diet, or with exercise, but with the use of restorative medicine which in turn will help you to live a high-quality, long and disease-free life at 360 degrees.

			Restorative medicine is breakthrough medicine that offers a new and different approach to health. It is a medicine that works, a medicine that is safe, effective and natural. It is a medicine that is aimed at early detection, prevention, treatment and reversal of age-related dysfunction, disorders and diseases, in both men and women. It is a medicine that tips the ‘seesaw’ in your favor by correcting hormonal deficiencies that naturally occur with age. The correcting of hormone deficiencies will, in turn, correct the age-related metabolic shift from catabolic (breakdown/damage) to anabolic (repair/build) process, helping to protect against tissue degeneration, including that of the heart.

			This book explains that high cholesterol levels are not, in fact, the primary cause or indicator of heart disease but, instead, are a marker that something is dysfunctioning in the body. It explains that coronary heart disease does not occur because of cholesterol but because of an initial injury or microtrauma to the endothelium (the innermost layer of the arteries), which is caused by many different factors such as cigarette smoke, high levels of sugar (glucose) in the blood, ‘wear and tear’ on the arterial walls, toxins, oxidized LDL, heavy metals, and elevated blood pressure. Cholesterol is a repair molecule and is found in the arteries for that reason: it is there to repair the damage or microtrauma; it is not there to deliberately clog up the arteries.

			In this book, Dr Dzugan and I explain the real truth behind hypercholesterolemia and coronary heart disease, how to treat it, prevent it and, importantly, how to resolve it naturally. This book gives you a new angle on the word ‘cholesterol’. It explains how the heart functions and what really does cause heart disease. It shows in detail the numerous side effects (deleterious or otherwise) statins cause and, importantly, why they occur because of these drugs. It presents a reason why doctors should think ‘ten times’ before prescribing these drugs and why patients should think ‘twenty times’ before taking them. It explains why both doctor and patient should be moving towards restorative medicine and embracing the revolutionary hypothesis presented by Dr Dzugan in this book – a dynamic hypothesis that corrects the issue of hypercholesterolemia and, again, we emphasize, without the use of any chemical drugs, including statins. This is known as the hormonodeficit hypothesis and it will be fully explained within the pages of this book, in an easy, step-by-step guide. This hypothesis is your answer, your way out.

			This book leads to understanding and gives you all the relevant information needed to enable you to make an informed decision about your heart health and your health in general. This book is your health and heart problem solver! This book will save your life. It can save you from ‘death by a statin’. What is it they say? ‘Information is power!’ This book is powerful information.

			If someone were to tell you that cholesterol-lowering drugs did not, in fact, save you from heart attack and that they actually increased your risk of stroke, of a devastating type, caused by bleeding into the brain, would you consider taking these drugs? And what if someone were to tell you that cholesterol is far from the villain in your life and that, instead, it is a vital part of every cell in the body? And what if someone were to tell you that cholesterol plays many important functions in the body and is the most abundantly produced molecule in the human body, and is produced in such high quantities because it is important for normally functioning physiology? In other words, cholesterol is part of the human machinery and networking systems that enable the body to function correctly. If someone were to tell you all of this, together with even more disturbing information, would you still consider or continue taking a statin drug or would you look towards a natural, safe and efficient method of correcting hypercholesterolemia – a method that lies within the pages of this book?

			One of cholesterol’s major functions is to act as the building block for the manufacture of steroid hormones, including sex hormones such as estrogens, progesterone and testosterone. Again, the mechanism of the statin drug is to inhibit cholesterol production, which will therefore interfere and decrease hormone production. Hormones are not only there for reproductive purposes, they are, in fact, the most significant messaging machine in the human body. They are what Dr Dzugan and I consider to be ‘The Human Network of Health’. Hormones are the most independent factor for a healthy, strong and vibrant immune system.

			They are the main molecule in regeneration and repair: they build us up or tear us down. They dictate who we are, our health, our strength, our power, our emotions, our sensuality, our very being. From the moment we are born they dictate how we develop, grow, age, and how we die. What are we going to do without cholesterol and, therefore, hormones, for that matter? We are certainly not going to stay healthy for long and we will certainly die at an earlier age due to this deficiency. That is perhaps why individuals on cholesterol-lowering drugs are at a higher risk of death from all causes, including cancer.

			This book explains why cholesterol levels increase with age and why steroid hormones decline with age. Cholesterol is the precursor of steroid hormones and, with age, hormones decline. Because of this decline, cholesterol production increases, to try and compensate for this slack in hormone production but, as the systems in place for adequate hormone production also break down as we age, cholesterol levels remain and will remain elevated, unless some intervention takes place. This is where Dr Dzugan’s hypothesis fits in. This is where the missing piece of the puzzle of lipid disorders clicks perfectly into place. Dr Dzugan did it. This unique and extraordinary approach to such a complex issue allows for the optimization of body physiology that then leads to the full restoration of a normal cholesterol metabolism. No more high cholesterol!

			This is information that you will not get from your doctor; he or she most likely doesn’t know anything about it (no disrespect meant). This information is vital for your health and for your life. You deserve to have this information! You deserve to have a solution to heart disease and optimal overall health. It is your right.

			How It All Started: The Initiation of The Hormonodeficit Hypothesis

			As a former heart surgeon, Dr Dzugan often posed the question to himself: why was it that so many individuals who’d had heart attacks had normal cholesterol levels? Whenever a biological malfunction occurs, the next logical step, in his opinion, is to find the scientific explanation behind this event. The next thread to this hypothesis came about when Dr Dzugan was working at the North Central Regional Cancer Center in Greenwood, Mississippi, USA, together with Dr Arnold Smith, where immunorestorative therapy is used for cancer patients. The core element of immunorestorative therapy is hormonorestorative therapy. Simply put, when hormone levels are restored, in large part the immune system is also restored. One of these experiences made an impressive mark on Dr Dzugan, one which turned into a very strong idea.

			One particular patient had advanced non-small-cell lung cancer. He had an inoperable tumor with multiple metastases that had spread to the brain, chest and lymph nodes in the neck. He underwent radiation treatment and then was given immunorestorative therapy. For many years, he’d had a cholesterol level that was considered high by conventional medicine – 300 mg/dL – was on statin drugs and took a large dose of insulin due to his insulin-dependent diabetes. After his immunorestorative therapy, his cholesterol levels were tested, which revealed that his levels had normalized (without the use of statin drugs, as they were stopped before cancer treatment). This started Dr Dzugan thinking and he shortly realized that this patient was not the only one whose cholesterol levels had normalized after immunorestorative therapy.

			This is when Dr Dzugan decided to review the pathway of cholesterol metabolism. What he found was somewhat more than interesting. He found that hormone production decreased with age, while cholesterol production increased. This increase was due to a feedback loop mechanism, which is simply explained in this book.

			This was the turning of the key, the opening of the door to a new beginning, to a new cholesterol story that clearly provides the evidence, eliminating all the negative information that is currently and consistently attacking both doctors and laypeople.

			This is the beginning of a new cholesterol story. This time it is the right story, the correct story, the true story! Everything is in place; no doubts or question marks are hanging around that need to be answered. Everything is clearly and logically explained in this book. Everything makes sense.

			1. THE TRUTH ABOUT CHOLESTEROL AND THE STATIN DISASTER

			Cholesterol – what and who took us to where we are today? And how did we get into this state? Cholesterol – why is it we are so afraid of this life-giving molecule? Simple word, complex situation. Cholesterol – heart attack. What, how and when did this mixed-up notion of cholesterol and its connection to the world’s number-one killer, heart disease, begin?

			Why is it that nearly everyone at age fifty plus either takes or is advised to take a cholesterol-lowering drug (CLD), statins being the best known? If we backtrack, it is crystal clear that it began when conventional medicine focused on cholesterol as the supposed culprit of atherosclerosis (plaque in the arteries) over half a century ago. Statins are a multibillion-dollar business; it’s what we like to call a ‘push’ business. It seems that, even with an abundance of CLDs on the marketplace, conventional medicine has hit a concrete wall when it comes to reducing and treating cardiovascular disease appropriately. To understand why, we need to look at science, in the true sense of the word. Restorative medicine is based on solid scientific research and evidence. With that said, let’s first take a look at the real cause of atherosclerosis and arteriosclerosis (hardening of the arteries).

			A Brief Look at Heart Disease

			Heart disease is a term generally used to identify a number of diseases, of which there are many, that affect the heart and sometimes the blood vessels. Heart disease or cardiovascular disease (CVD) include: coronary artery disease (CAD), arrhythmias (irregular heart beat), blocked vessels (that may lead to insufficient blood circulation or stroke), heart infections and heart defects we are born with, and acquired valve damages.

			To a layperson like myself, heart disease would appear to mean ‘a disease of the heart’, but atherosclerosis, the subject which Dr Dzugan and I are about to talk of, is not actually a disease of the heart but a disease of the arteries that supply blood to the heart.

			Simply put, the cardiovascular system consists of a heart that pumps the blood and the blood vessels that carry blood to all parts of the body and then return it to the heart. The blood vessels that carry blood away from the heart are called arteries, while veins carry blood towards the heart. It is the arteries that we are interested in when we talk about cardiovascular disease.

			Arteries are complex, and a multilayered living tube. We generally think of the arteries as transporting oxygenated blood from the heart to all parts of the body, but they have other important tasks to do as well. As an example, they ensure that the blood flow is kept at the right speed and physical consistency. When the arteries dysfunction, the end result can be lethal.
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			The central part of the artery is called the lumen: this is the open area – somewhat like a corridor, let’s say – where the blood flows through. The blood travels through this corridor along with red blood cells, white blood cells, proteins, nutrients, platelets, oxygen and other substances. The layer in which the blood actually makes contact is called the intima. The intima is made up of a smooth inner lining, plus connective tissue, and is known as the endothelium. Moving further into the arterial wall we get to the media, which is a thicker layer made up of smooth muscle. The outermost layer is called the adventitia and is mainly made up of connective tissue which helps support the artery, preventing it from bulging outwards.

			The arteries are far from being an inert pipe or a solid, ridged highway for the blood to run through; instead, they are like an accommodating musical instrument (composed of smooth muscle, media) that contracts in response to the rhythm of the heart and the pulsing of the blood. Arteries are a very dynamic and vital organ that is, in essence, a living, breathing part of our body. The endothelium is the ‘starting area’ in which coronary heart disease begins. The endothelium is only one cell thick but is where an incredible amount of biochemical activity occurs. There are more than 400 biochemical and biomechanical mediators of endothelial dysfunction, meaning, things that can harm the endothelium. It is the main protective barrier that defends the artery against harmful agents that can travel in the blood, agents such as nicotine, sugar, oxidized LDL (low-density lipoprotein) and toxins. The name ‘endothelium dysfunction’ is used to describe a pathological state where damage to the innermost layer exists. The endothelium not only acts as a barrier, it also has other tasks, including fighting off disease by regulating the way the immune system behaves within the arteries, protecting against bacteria and other invaders or pathogens. It regulates blood pressure and arterial tone, it controls oxidative stress – a process by which cells, tissues, organs and bodily systems, including and in particular the cardiovascular system, become damaged due to an imbalance between the production of free radicals (unstable molecules responsible for the aforementioned damage and the ability of the body to counteract or detoxify their harmful effects by way of neutralization with antioxidants) and inflammation, and maintains homeostasis (balance) by way of detecting and responding to changes in blood content (e.g. oxygen) and status. It helps keep the blood thin and fluid enough so that it can flow through the vessels easily, and it controls blood-clotting. As you will have understood, the endothelium is so much more than just a motionless tube, it is the ‘brainpower’ of the arteries, protecting us from toxins, bacteria and other agents that can either harm or change its function and behavior. When the innermost layer is damaged, the pathway is to heart disease.

			Today, it is common belief that heart disease begins with atherosclerosis (clogging of the arteries) because of an excess or high amount of cholesterol flowing in the bloodstream which then sticks to the inner lining of the arteries. This school of thought is now obsolete. We now know that heart disease begins with an injury or lesion to the endothelium. Think of this injury as something like a ‘microscopic scratch’, something so small you can hardly see it. As Dr Dzugan explained to me, “Heart disease begins because of an injury to the endothelium. Atherosclerosis is a physiological adaptation to vascular damage or injury, and is part of a failed healing process.” First comes the damage or injury to the tissue, then comes an accumulation of various powerful healing materials such as cholesterol, and then a scar-like tissue forms. This is part of the healing process of the wound from the damage that has taken place. As stated previously, many things can cause this damage (more than 400), including cigarette smoke, toxins, heavy metals, oxidized LDL cholesterol, general ‘wear and tear’ on the arterial walls, elevated blood pressure, and high levels of blood sugar (glucose) as seen in diabetics, to name a few.

			A Quick Note about How Sugar Can Directly Affect the Heart

			Excess sugar in the diet or bloodstream is not good and can directly affect the heart. A continual excess of sugar in the bloodstream will bring an increase of insulin (a hormone produced by the pancreas which helps shuttle excess sugar out of the bloodstream into the cells). This in turn can provoke insulin resistance which will eventually provoke diabetes type 2. When there is a continual overload of sugar in the bloodstream, the pancreas will get to the point where it can no longer cope with the added demand for more and more insulin, even though the cells may still be able to absorb sufficient sugar to stop you from becoming truly diabetic.

			It is interesting to note that, with age, glucose levels often elevate. In our opinion, this is due to the fact that the cells require the same amount of glucose they had in our younger years; however, the sensitivity of the cell membrane becomes significantly worse during the aging process. This means that the cells are unable to absorb a sufficient amount of glucose required for optimal function, leaving an excess in the bloodstream. The cells require but the body doesn’t need this excess, or larger concentration, of glucose in the blood. It is the cells that demand an excess of glucose in the bloodstream, as they are trying to keep the same level of glucose as in their younger years.

			When there is an excess of sugar floating around, we are in a bad situation. The endothelium is made up of cells that line the inside of the blood vessels; these cells secrete nitric oxide which, when secreted in the correct quantities, keeps the blood vessels open. When we consume an excess amount of sugar, it enters the endothelium cells and will cause them to dysfunction. The endothelium then secretes less nitric oxide, giving way to high blood pressure – high blood pressure damages the arteries! When the correct amount of nitric oxide is secreted, you will have the correct blood pressure, good circulation in general and, for you men, good erectile function. Sound good?

			The arteries of the heart and the rest of the body have very small muscles built into their walls which control the dilation and contraction of the arteries. When these muscles contract, they narrow the diameter of the arteries and, when they relax, the arteries open up again. It is the nervous system that controls the flow of blood to the arteries and takes on the task of increasing or decreasing it, as appropriate. In medical terms, this is called ‘arterial compliance’; in layman’s terms, this is called the ‘push-and-flow mechanism’ (that’s how I see it, anyway). We should remember that the arteries contract and relax twenty-four hours a day against the force of the blood, they are never at peace. They must maintain their functional and structural integrity to keep us safe. Generally, the health of the muscles in the arteries is supported by anabolic (building) hormones, which significantly decrease with age. When anabolic hormones decline, so too does the support mechanism that protects these muscles. When the endothelium is damaged and therefore compromised, and the muscles become weaker due to an anabolic hormonal decline, it cannot function as it should. Blood traveling at the correct speed and manner is not a problem but, when there are alterations in this speed or manner, it will raise the risk of heart disease largely by damaging the endothelium. Any insult or damage to the endothelium raises the risk of heart disease.

			Heart disease is the number-one killer, in both men and women, worldwide.

			Q: But which form of heart disease?

			A: Atherosclerosis.

			‘Athero’ or ‘atheroma’ is used to describe a build-up of fatty, grey goo or gunk that forms in the artery walls. ‘Sclerosis’, on the other hand, means thickening or hardening. Et voilà! We now have a very dangerous scenario: atherosclerosis. These thickenings are sometimes called atherosclerotic or atheromatous plaque or, more simply, plaque. An accumulation of plaque in the arteries will eventually cause the vessels to narrow or to become completely blocked. When this happens, oxygen and nutrients carried by the blood will be unable to reach the heart. When the heart is not receiving the amount of blood it needs, it is described as being ‘ischemic’, hence the term ‘ischemic heart disease’ (IHD), also known as coronary heart disease (CHD).

			Common Risk Factors for Heart Disease

			Age is the most powerful risk factor of cardiovascular disease. Menopause and andropause, which mark the end of normal gonadal function, increase cardiovascular-disease risk because of the age-related decline in sex hormones. It is these hormones that give us a natural protection against coronary heart disease. Men are usually more prone to developing heart disease than women, at least until after menopause when a woman’s risk then becomes the same as a man’s. Coronary heart disease rarely occurs prior to these age-related changes. Diabetes, diet, genetics, stress, lack of exercise, high blood pressure (hypertension), obesity and hygiene (poor hygiene can lead to infections which increase the risk of developing heart disease) are other risk factors.

			Underlying Factors Involved in Atherosclerosis

			Excess triglycerides, low blood EPA/DHA (Omega-3s), elevated C-reactive Protein, oxidized LDL particles, high glucose, nitric-oxide deficit, low vitamin K, excess insulin, hypertension, excess fibrinogen (clot-promoting substance), excess homocysteine, low testosterone, excess cholesterol… Over a lifetime, the aging human suffers microscopic trauma or tiny pinpricks of the arteries from these various assaults, the cumulative effect being a build-up of plaque (arterial occlusion) which can provoke angina or an acute heart attack.

			Understanding Plaque Build-up

			The initial microscopic erosion or pinprick on the endothelium will set off a chain reaction, which is classed as inflammation, rushing white blood cells, platelets and other immune cells to patch things up. This type of inflammation is known as aseptic inflammation, meaning, it has no association with infection, rather, it is damage-associated inflammation. Without this damage, the inflammation process will not be initiated. The body sees this vascular microtrauma as a threat and needs to get rid of it by way of repair, by healing the damage and correcting the underlying problem. The only thing is, these immune cells don’t just rush over and seal up the lesion with some kind of molecular liquid repair kit and say ‘“that’s that all fixed then’” and go home. Instead, some cells bind to the site of damage, while others actually chew (‘chew’ because they are trying to destroy the invader and protect the body) their way through the endothelium and into the artery walls, which in turn will alter endothelium function and initiate heart disease.

			Basically, the immune system perceives the microtrauma as a threat so sends in the recruited army in an attempt to isolate or seal off the injured or damaged area, to remove it, and then to begin the process of healing the damage that has occurred. It is our immune system that protects us from pathogens and the ‘invader’. It is the initial damage done by the various components to the endothelium that sets the stage for this scene – heart disease.

			A Quick Look at This Scene

			Monocytes (the largest of the white blood cells which ingest large foreign particles and cell debris) are ready to ambush this foreign object, scurry to the scene and release chemicals called cytokines (these are essentially chemical messengers that help regulate the immune-system response). Unfortunately, though, many of these cytokines are highly inflammatory and will go on to cause the endothelium to produce glue-like molecules called adhesion molecules or adhesins. These glue-like molecules then capture the monocytes that initially came to halt these foreign invaders. These monocytes now change into macrophages. Macrophages are actually large white blood cells, large because of their function. The Greek translation for macrophage literally means ‘large and eat’ and that’s what they do: they guzzle up the enemy; they are helpful immune-system cells in the true sense of the word. Any molecular rubbish (toxins, etc.) is engulfed by these large white blood cells. Macrophages specifically contribute to plaque, in fact, they are the largest component of atherosclerotic plaque, but are also extremely vital to the regular function of the body, protecting on their travels.

			These immune-system cells – along with cholesterol, smooth-muscle cells, inflammatory cells, cytokines and clotting substances such as fibrin and platelets – will eventually combine to form a toxic, yucky gunk within the inner artery walls. Once the toxic brew has formed, the body will create a thin fortress as a safety mechanism to try and wall it off; this is what is known as ‘unstable’ or ‘vulnerable’ plaque. But all is not safe. The toxic poison will attract even more immune-system cells, turning the once helpful macrophages into harmful foam cells, which keeps the process going. Over time, the poisonous brew inside the artery walls grows larger and more dangerous, and becomes covered with a fibrous cap – a kind of scab, if you like. Eventually, once the build-up has become advanced enough, calcification occurs, causing the outer edges to become inelastic, harder and stiffer, thus narrowing the arteries. This is a condition known as arteriosclerosis.
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			The danger with unstable or vulnerable plaque is that the scab may come off or rupture. If this yucky, gooey mess that is inside the thin-walled fortress makes contact with the blood flowing through the artery (bloodstream), another chain reaction immediately takes place. An extremely powerful message is sent to the blood-clotting system to try and seal off this rupture. The result is a blood clot (also known as thrombus), which then forms over the burst plaque. A blood clot is effectively the body’s way of protecting itself; it’s a protective mechanism. If the blood clot is large enough, the blood flow through that artery can be completely interrupted. Therefore, whichever organ is being supplied with the blood will be starved of oxygen and, of course, blood. If the organ is the heart, it may then undergo an ‘infarct’ – in layman’s terms, a ‘heart attack’. Heart-muscle damage, caused by an interruption of the blood supply, is called a myocardial infarction (MI) – again, a heart attack.

			Infarctions in the Body

			A little more information about ‘infarctions’: apart from the heart, infarctions can happen elsewhere in the body. Large plaques can sometimes form in the carotid arteries (neck). This is definitely not a good place to have plaque (neck/brain connection) as the carotid arteries supply blood to the brain. How it works: a clot forms over the carotid plaque; in the majority of cases, though, the carotid arteries never become totally blocked. What happens is that a part of the clot that has formed over the carotid plaque breaks off and travels to the brain, through even smaller arteries. When the clot reaches a point that is too narrow to pass through, it gets blocked, which effectively dams up the blood supply to an area of the brain, which in turn leads to the most common type of stroke: ischemic stroke, known as cerebral infarction. Another type of stroke that is not considered an infarction is a cerebral hemorrhage (hemorrhagic stroke). It happens when an artery in the brain bursts, causing bleeding into the brain. This is the most devastating type of stroke.

			Infarctions can also happen in the kidneys, pelvis, gut, the legs and arms (usually named gangrene) and even the eyes. The aorta, which is the major blood vessel that leads out of the heart down into the chest and abdomen, is another place where infarction may occur. Sounds bad. It is bad.

			The Calcium Connection

			Along with macrophages, calcium is also found in the build-up of plaque. This calcification will make the heart less responsive to the demands of the body and, of course, harder and stiffer arteries will make it much more difficult to disperse a blockage when need be.

			We have to ponder here why is it, then, that older individuals are encouraged to supplement with such high doses of calcium, more so women who are advised to ingest them on a regular basis? Yes, we realize that calcium is good for osteoporosis (along with vitamin D3, since calcium cannot integrate into the bones without sufficient vitamin D3 and magnesium), but there are always two sides to a story. When there is over-supplementation or an excess of calcium in the body, it can increase risk of blood-pressure elevation, arrhythmia, induce sleep problems, constipation and kidney stones. Coronary artery calcification has been well known as an important culprit in heart disease for a long time. But, unfortunately, this obsession with cholesterol is still the major focus. Calcium is good for bones but, when there is an excess of it floating around, it is not good.

			Taking a deeper look at calcium: calcium and magnesium have an interesting relationship. Magnesium is a natural calcium blocker, so important in heart health. It has the ability to block the channels by which calcium enters the cells; when magnesium is low, intracellular calcium rises. Magnesium also inhibits platelet accumulation. Platelets, also known as thrombocytes, are cell fragments that circulate in the blood and are responsible for clotting, and are also another component of plaque. We tend to think of platelets as being life-saving particles that prevent us from bleeding to death but, again, there are always two sides to a story. When platelet levels are not optimal, it’s not good. Levels that are too low increase the risk of excessive bleeding, whereas levels that are too high increase the risk of blood-clot formation, which can lead to strokes and heart attacks. Perhaps we should consider supplementing with magnesium rather than calcium.

			Magnesium also helps lower blood pressure. Magnesium has a relaxing effect on the body, therefore, on the arteries as well. Relaxed arteries allow the blood to flow more easily, putting the heart under less stress. When arteries are narrow and constricted, this dangerously raises blood pressure. When arteries are widened and relaxed, the heart doesn’t need to pump or work as much to get the blood through, so blood pressure doesn’t rise.

			Magnesium also helps regulate blood sugar. Remember, continual high blood sugar will lead to insulin resistance, which will provoke diabetes type 2. Diabetics are on the fast track to heart disease as an overproduction of insulin leads to high blood pressure and hardening of the arteries, as well as free radical (an unstable molecule that causes cell damage) activity, followed by accelerated aging and the development of disease.

			Understanding Inflammation

			Here’s how inflammation works in the body: inflammation is a natural process, it is our safety mechanism. It is a natural defense response in the body to protect against injury, toxins and infections. But inflammation can work for or against us, transitioning from acute to chronic. Inflammation is not just a cut on your finger that turns red, swells and feels hot, or a temperature you have in your body due to an infection. There is more to inflammation than meets the eye. This kind of inflammation is the body working at its most basic level. This is called acute inflammation and is transitory. Our defense mechanism is set to immediately attack any lethal microbes that enter our body; this is the body’s way of healing. The body needs a certain amount of inflammation to be healthy. If we do not have it, we cannot fight off infections and kill cancers, for instance. Inflammation is our body at work; it’s an indication that pro-inflammatory chemicals in the blood are at work, disabling and healing tissue by way of repair. Inflammation is also linked to aging and declining hormone levels. Age and declining hormones are interrelated. The definition of declining hormones is a hormonal imbalance. Declining hormones bring with them an inability to turn off inflammatory reactions, which creates an imbalance between destructive and protective inflammatory responses. This imbalance creates low-level systemic inflammation that slowly destroys tissue by launching an attack on our normal cells. Our body is gradually shifting into a state of chronic inflammation, also known as inflammaging. Inflammation has now become the chronic form rather than the transitory (acute) form which is needed for our protection. You may not be able to see it but it is there, lurking inside the body. Inflammation, in actual fact, is the body’s way of talking to us; it is a message, a warning sign that all is not well within the body.

			Chronic inflammation is something deep-rooted. It is not good. It is dangerous. It is age-related, can be genetically related (but this does not mean we have to flick the switch of inflammation) or it can be related to the environment. If we insist on eating badly (an unhealthy diet full of bad fats: a high glycemic diet), smoking, together with no exercise, this puts extra pressure on our body, which keeps the inflammatory process chugging along. Smoking is one of the factors that leads to plaque in the arteries, together with other health problems. Plaque promotes heart disease, which is one definition of chronic inflammation. Apart from cardiovascular disease, chronic inflammation is also linked to conditions such as diabetes, cancers, rheumatoid arthritis, colitis, Alzheimer’s, and digestive-system diseases. Chronic inflammation attacks cells throughout the body, causing damage to brain cells and the lining of our arteries, while about 25% of all cancers are linked to chronic inflammation. Chronic inflammation harms us and is associated with nearly every age-related disease there is.

			To Cut the Atherosclerosis Story Short

			Atherosclerosis is a disease primarily involving four cell types: endothelial, vascular smooth-muscle cells, monocytes and platelets. Arterial plaque contains a complex mixture of cholesterol, calcium, lipoproteins, mutated arterial cells and fibrin. It is well known that the composition of the atheroma is the same as for many granulation tissues which are interpreted as a healing process. Cholesterol is an important process of normal repair of tissue – and not just a substance that is, by default, content on clogging the arteries – as every cell membrane and organelle within the cells is rich in cholesterol (we will discuss cholesterol and its function in the body in the following chapters). Cholesterol is present along with fibrin, collagen and elastin as part of the repair process to the lesions (initial microscopic scratches). Fibrins, in conjunction with platelets, work to clog the wounds. Collagen and elastin are types of connective tissue. Arterial plaque begins in the form of mutations to smooth-muscle cells in the arteries, which can then proliferate and become fibrous and even create their own cholesterol. The key point to remember and understand is that cholesterol does not start the process of atherosclerosis, rather, it is the end product of degeneration. This is a ‘dot-to-dot’ situation, but the dots will all join together as you read.

			2. CHOLESTEROL CLARITY AND A BRIEF ENCOUNTER WITH STATINS

			Cholesterol-Lowering Drugs (CLD)

			Cholesterol has been associated with atherosclerosis, the key word being ‘associated’. ‘Association’ is a big word in the statin industry (remember, statins are the most well-known of CLDs) but it is this association that has brought us to where we are today. There is never any mention of what cholesterol does, how it functions within the body and why it is there or, for that matter, why it increases with age. Watch those dots join up…! The mechanism behind statins is to lower cholesterol, today even more so than ever before. The ever-changing levels of cholesterol! Over the years, the ‘recommended’ cholesterol levels have changed consistently. We are asking, why? Is a level not a level? Do we humans change so dramatically and continually, do our cholesterol levels fluctuate so drastically year in, year out that the pharmaceutical industries are obliged to adjust these levels accordingly or to an ever-decreasing baseline?

			There is much controversy about these drugs but we are still stuck in ‘stuck mode’. We cannot get away from the fact that cholesterol should be lowered because it is dangerous to the heart. That is the final solution.

			‘Cholesterol-lowering drugs’ (CLD) is a blanket term for various medications but ‘statin’ is the best-known name. Lipitor (Atorvastatin), Pravachol (Pravastatin), Crestor (Rosuvastatin), Mevacor (Lovastatin – not licensed for use in the UK), Zocor (Simvastatin), and Lescol and Lescol XL (Fluvastatin) are all statins (also known as HMG-CoA reductase inhibitors). Along with statins, there are other CLD groups which come under the names of selective cholesterol absorption inhibitors, resins (bile acid-binding drugs), fibrates, niacin, and proprotein-convertase-subtilisin-kexin-9 (PCSK9) inhibitors. These groups of agents all follow the same theme, affecting the basic mechanism of cholesterol in a major way.
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			Cholesterol Biosynthesis

			(simplified version)

			The Mechanism behind How Statins Inhibit Cholesterol

			A molecule of cholesterol is primarily synthesized or produced from Acetyl CoA through the reductase pathway known as 3-hydroxy-3-methylglutaryl CoA (HMG-CoA). HMG-CoA is then acted upon by an enzyme called HMG-CoA reductase, which eventually goes on to create the final product: cholesterol. Statins work by inhibiting the enzyme HMG-CoA reductase, therefore cutting off cholesterol production, the raw material, in its prime.

			Getting to Know Cholesterol: What Is It?

			Cholesterol – simple word but not such a simple molecule. To answer the above question succinctly – cholesterol is one of the most important and most generous molecules in the human body – without it, we could not evolve. To answer it in a more in-depth manner, let’s take a look at how cholesterol functions within the body.

			Cholesterol has many, many important functions in the body. Cholesterol is a necessary building block of just about every system in the body. In actual fact, to build and maintain a healthy human being, the body requires a hell of a lot of this magnificent substance. So much so that cholesterol is found in all cells of the body, and all cells need cholesterol in their membranes; without it, they would/could not survive; they would kind of just… ‘disintegrate’. It is the high amount of cholesterol found in these cell membranes that helps maintain their integrity and also facilitates cellular communication. Cell membranes cover the cells and protect them, acting as a sort of barrier. They are semi-permeable but need to be resistant enough to keep all kinds of molecular ‘undesirable trash’ out, yet pliable and soft enough to allow ‘essential and desirable’ molecules in. Cholesterol is needed for optimal function.

			Cholesterol is particularly important in the brain, the nervous system, the spinal cord and the peripheral nerves. Without cholesterol, cells wouldn’t be able to protect themselves from oxidation, which potentially creates a dangerous scenario. Cholesterol is also an important factor in stabilizing cells against temperature changes. It is vital for the routine repair of tissues and is what gives the skin its ability to shed water.

			Cholesterol is so important that 25%, that is, a quarter of all the cholesterol produced in the body, is localized in the brain, with most of it being present in the myelin. Looking at it this way, the brain is 2% of our body weight but contains 25% of our cholesterol. It seems incredible, doesn’t it? When we go to sleep at night, the brain produces more cholesterol. What is it, ‘Darth Vader’ attacking our brain while we sleep? Don’t think so! All cholesterol in the brain is a product of local synthesis as plasma lipoproteins are too big to pass or cross the blood-brain barrier. The blood-brain barrier (BBB) is quite simply a division between the blood circulating in our bodies and the fluid surrounding our brain. It is the brain’s safeguard. It keeps the invader out, such as bacteria and large molecules, but, at the same time, allows in such things as oxygen and hormones that are required by the brain.

			Cholesterol plays a significant role in brain function, especially in the mechanisms of synaptic function, plasticity and neurodegeneration. Central neurodegeneration features in a number of neurodegenerative diseases and may represent functional consequences of abnormal neural cholesterol misregulation.

			It seems strange that the brain, our most intelligent organ and a most vital part of the body, should be so rich in cholesterol when it is apparently so dangerous to the human body. Think about that one for a second, please. In essence, all cholesterol in the brain is made in the brain because of this barrier. What’s even more interesting is that cholesterol is embedded in the myelin sheath. The myelin sheath is a fatty material made up of 27% cholesterol, 43% phospholipid and 30% protein, which winds around the nerve cell axons. Therefore, basically, the myelin insulates nerve cells, helps regenerate cut axons and intensifies impulses or electrical signals (messages) throughout the nervous system’s circuitry. Neuronal communication is not only dependent on cholesterol, it is vital. One in every ten cells in the brain is a neuron. Neurons are the workmen of the brain; they are helping me in my research for this book, for example, helping me to store memory, make memory, tap the keys of my computer, move my arms up and down, stand up and sit down. The other nine-tenths of the cells are known as supportive cells. These supportive cells provide support and protection for neurons in the brain and peripheral nervous system; they repair tissue, repair the neurons, feed nutrients to the neurons and can even generate their own hormones which are known as neurosteroids. As we age, our neurons age and then die, our brain shrinks and cognitive ability declines.

			What do you think happens to the brain when cholesterol levels are low? I’ll give you a hint. Many degenerative diseases are associated with an imbalance of cholesterol in the brain, including Alzheimer’s disease. And that’s just for starters! The statin drugs atorvastatin, lovastatin and simvastatin are much more lipophilic (meaning they dissolve in fat) than the others, so they are far more capable of crossing the blood-brain barrier, therefore promoting central-nervous-system disturbances. The others are more hydrophilic (meaning they dissolve in water), therefore much less likely to affect the brain.

			Cholesterol is the backbone of every single neurosteroid in the brain. We cannot make neurosteroids without cholesterol. Neurosteroids are important for communication, brain repair and regeneration, the growth of new neurons and the structural maintenance of the long axons. Long axons are like a circuit; they connect different areas of the brain from one brain cell to another in different areas. To give you an example, long axons run from the brain to our fingertips, all of which are myelinated (a protective cover or layer known as myelin). If cholesterol is lowered too much (e.g. by a statin drug), it can very easily promote transient global amnesia (TGA). When the cell membranes have too little cholesterol, nerve transmission or messaging can be affected. If we block or inhibit the body’s ability to produce its own cholesterol, this will, in turn, inhibit the ability of the body to make its own neurosteroids. Cholesterol is not a neutral or innocuous molecule and is certainly not something that should be eliminated. Research shows that with a higher cholesterol level, the lower the incidence of Alzheimer’s. This could be because they have more precursors to produce their own neurosteroids. Cholesterol is a powerful antioxidant and is neuroprotective.

			So much so that the liver synthesizes the bloody stuff (sorry about that but… well, come on!) along with triglycerides (commonly known as fats) so they can be transported all over the body! The cholesterol that is not needed is transported back to the liver where it is converted into bile salts, which is part of bile, so it can be eliminated in feces. Not all of the cholesterol that is put into bile is necessarily excreted out of the body, some of it will be reabsorbed and then processed and reused as needed. It seems that cholesterol is such a vital molecule that the body even has a committed transport system, enabling it to deliver cholesterol all around the body, as needed. Here we have a question mark, or two… or three? Why would the body reuse cholesterol if it were so bad for our health? Why would it have a committed transport system? Why have cholesterol in the body in the first place?

			Bile – here’s another question mark. Cholesterol is a key component of bile. The liver produces approximately 75% of the body’s cholesterol and about 70% of this is used to make bile. Bile is also made up of hormones, bile salts and toxins. Bile is stored in the gallbladder between meals and is part of the digestive mechanism; the gallbladder is pear-shaped and is situated just below the liver.

			Gallbladder (1); Liver (2)

			When food enters the duodenum, a release signal is sent to the gallbladder to squirt bile into the small intestines to help with the digestion and distribution of all lipids, including cholesterol, taken in through diet – not just greasy foods but healthy essential fats such as omega-3 fatty acids. Without bile, this process could not take place. Nearly all the cholesterol that reaches the gut, about 97% of it, is absorbed straight back into the bloodstream and sent back to the liver for processing. Bile, of course, has other functions as well, such as aiding the absorption of fat-soluble vitamins and dividing up endotoxins to prevent entry into the bloodstream. Endotoxins are toxins, as the word suggests, or bacteria. They are a part of the cell wall of microorganisms (bacteria).

			Cholesterol has an important link to the immune system and is an important weapon in fighting infections. Cholesterol helps to neutralize toxins that are produced by bacteria and may leak into the bloodstream from the intestines (gut) if the immune system is weak and not functioning correctly. When there is infection in the body, total serum levels of cholesterol increase, but HDL (high-density lipoprotein, the supposed ‘good’ cholesterol of which we will talk more later) decreases. That is because it (HDL) is off on its crusade to fight the battle. Toxins cause damage. If you remember, cholesterol is vital for the routine repair of tissues, which is why it is found at the site of arterial injuries. Research shows that the so-called ‘bad’ cholesterol, or LDL, is able to inactivate more than 90% of the most toxic and, therefore, worst bacterial products.
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			Biochemical Pathways of Steroid Hormones

			So much so that it is the building block of all steroid hormones. Yes, a whole family of steroid hormones. These include cortisol and the entire tribe of sex hormones, including estrogens, progesterone and testosterone. These are known as the endogenous hormones – this simply means they are created by and in the body, which is a natural part of normal function, not to be confused with nasty synthetic hormones. No cholesterol, no hormones, no normal function… no party! If you want to party, you need cholesterol in the body. The first hormone to be manufactured is pregnenolone with the help of a specific enzyme (for every natural hormone there is an enzyme in between), which is the precursor to a cascade of other hormones, including the sex hormones.

			How can we even begin to think we can be healthy without this vital substance in our body? Without cholesterol, the body will dysfunction and break down. To give you just one example of what can happen when cholesterol levels are very, very low, let’s take a look at Smith-Lemli-Opitz Syndrome (SLOS). SLOS is a rare genetic syndrome where there is a defect in cholesterol synthesis, resulting in very low cholesterol levels. It is characterized by intellectual disability or learning problems, and behavioral problems; distinctive facial features and a small head size are also common. In children, it is common to see features of autism and malformations of lungs, heart, gastrointestinal tract, kidneys and genitalia. Infants experience feeding problems due to weak muscle tone (unable to suck well) and tend to grow and develop slower than other infants. The majority of affected individuals have fused second and third toes, and some may have extra fingers or toes. Hearing loss is common, cleft palate and eye abnormalities (cataracts and ptosis of eyelids) are also a feature.

			How it works: mutations in the DHCR7 gene cause Smith-Lemli-Opitz Syndrome. The DHCR7 gene talks to or sends instructions for the enzyme 7-dehydrocholesterol reductase to be made. When mutations in this gene reduce or eliminate the activity of 7-dehydrocholesterol reductase, this prevents cells from producing enough cholesterol. The DHCR7 enzyme is responsible for the last step in the production of cholesterol. Cholesterol is necessary for correct embryonic development and has vital functions both before and after birth. And, with a lack of the DHCR7 enzyme, toxic byproducts of cholesterol production are allowed to accumulate in the blood, nervous system and other tissues.

			Last but not least, vitamin D3 is created from cholesterol. How, you might ask, is a vitamin made from cholesterol? Aren’t vitamins usually procured from outside the body, from such things as food? Well, vitamin D3 is actually a hormone; it was wrongly named in times gone by. Let’s take a quick look at how it is created. When sunlight hits the skin, 7-dehydrocholesterol is produced, which then converts into cholesterol, which in turn manufactures vitamin D3. Vitamin D3 plays a myriad of important roles in the body; the best known is its role in calcium metabolism and bone health. Importantly, it also protects against a number of cancers including breast, colon, skin and prostate. And, interestingly, compelling evidence links less than optimal vitamin D3 levels to heart disease. When vitamin D3 levels are optimal, its cardioprotective functions are invaluable, helping to keep inflammation away, normalize blood pressure and improve insulin sensitivity, all of which reduce cardiovascular disease risk.

			So it would seem that cholesterol is a pretty important substance to have in the body, wouldn’t it? Dot to dot! Cholesterol is there for a reason and not, by default, to give us a heart attack.

			To recap: cholesterol helps make the coating of our cells, it protects our brain, makes up the bile salts (acids) that help to digest food in the intestines, it is important for the immune system, and it allows the body to make vitamin D and hormones such as pregnenolone, estrogens, testosterone and others. If cholesterol were not around, none of these functions would or could happen and, therefore, we humans would or could not exist. If cholesterol were not around, we could not produce the correct amounts of steroid hormones that enable us to stay healthy, both physically and mentally. In short, cholesterol is the building block of life.

			 

			It seems the dots are joining up and the question marks keep arriving. Something seems very wrong. Things appear to be a little more than ‘illogical’! If the body needs so much cholesterol to keep it up and running (for normal functioning physiology) and cholesterol is present everywhere in the body, why then is the whole world trying to lower it? It’s a ‘misguided crusade’, as Dr Dzugan likes to explain it, spurred on by the press, advertisements for foods low in cholesterol, and by those fancy posters you see strewn around your doctor’s office clearly indicating where artery blockage can occur.

			3. UNDERSTANDING CHOLESTEROL BEYOND ITS NUMBERS

			It is not elevated levels of total cholesterol and LDL that predict whether or not you are going to have a heart attack unless, of course, they are extremely high. In fact, elevated cholesterol, over time, is a perfect marker indicating that the body is not functioning correctly as a whole. This malfunction should be corrected, not suppressed; the lowering of cholesterol is not necessary. CLDs do not resolve, they in fact worsen the situation, leading to deleterious side effects. Also, elevated LDL-cholesterol levels can be an indicator of a metabolic problem such as diabetes or an infection. Dr Dzugan and I believe that an elevated cholesterol level is an innocent bystander doing what the body is requesting it to do: deliver cholesterol to the tissues.

			Cholesterol is not inherently bad; high levels don’t necessarily mean you are on the pathway to coronary heart disease, just as low levels do not predict heart health. Unfortunately, though, this dreadful myth about cholesterol numbers is so ingrained in our minds and our ‘hearts’ that it has become a horrific international obsession. What the aging human truly needs is a balanced approach to reduce cardiovascular disease – an approach that safely normalizes cholesterol levels, an approach without any of the side effects statin drugs have to offer.

			The majority of cholesterol inside the body is manufactured by the body, with a lesser amount coming from food. This sole fact should be an indication that cholesterol is an extremely important substance to have in the body. 85%-95% of cholesterol in our blood is ‘endogenous’ or manufactured by our own cells (mostly the liver). 5%-15% comes from the food we eat. Let’s think about this for a second, please! In light of these percentages, could very low or zero cholesterol possibly then be good for the upkeep of our health? We think not; in fact, we know not! Low levels, or high levels for that matter, of cholesterol do not predict heart health.

			As stated previously, cholesterol is a necessary building block of just about every system in the body and without it we would not survive. Cholesterol is a biological necessity, not a criminal. Having modest or even moderately elevated cholesterol levels doesn’t necessarily mean that they will damage or cause harm to the arteries. And indeed, in many cases, when total cholesterol levels are high, it is the body’s way of protecting itself from chronic infection and toxins. The logical side of your body is at work. Extra cholesterol floating in the bloodstream doesn’t necessarily mean cardiovascular disease is on its way or is going to get worse.

			To get a better understanding of how cholesterol works within the body, let’s take a look at the body’s committed transport system, which we spoke of earlier, and find out how it functions.

			The Body’s Committed Transport System of Cholesterol

			We believe that most people are unaware of how intricate and delicate the body really is. Each system is tightly controlled by way of a feedback loop mechanism and has to work in harmony for us to be truly well. When there is an imbalance in any one of these systems, we will feel it; the body is continually talking to itself, trying to maintain homeostasis. Cholesterol is a molecule that is needed to keep these systems up and running and functioning perfectly. The human body’s infrastructure rigidly controls cholesterol synthesis and absorption, along with its degradation. At this point, we pose this question: if cholesterol were such a bad molecule to have in the body, then why on earth would the body have a dedicated and highly intricate mechanism built into it? It wouldn’t!

			Cholesterol is oil-based; it is usually classified as a lipid and sometimes mistakenly referred to as a fat, which it is not. It is also known as a sterol, which is a combination of a steroid and an alcohol but, of course, it does not behave like alcohol. Cholesterol flows through the bloodstream (circulatory system) wrapped in packages made up of protein-covered particles appropriately named lipoproteins. The reason the body parcels cholesterol up into these packages is because cholesterol is oil-based and blood is water-based, so they don’t mix well. Imagine dropping a few drops of olive oil into water. What happens? They float around and form globules, going nowhere or even somewhere they shouldn’t. These packages facilitate the transportation of lipoproteins in the blood, delivering them to the various workstations to be used when requested, or needed, by the body. Their actual job is to act as carriers for insoluble cholesterol and triglycerides (TRG).

			Triglycerides are almost always grouped together as three fats, hence the ‘tri’ bit, meaning three, while ‘glyceride’ or glycerol is the backbone molecule that holds the fats together. Triglycerides are a type of fat found in the blood and are an all-important factor in the amount of energy they can generate. After a meal, the body converts excess calories into triglycerides. Triglycerides are deposited in the fat cells and are broken down for energy when the body requires them. In terms of energy storage, triglycerides produce more energy than carbohydrates and are also an important part of the chain of lipid carriers. Once they have completed their task, they can then be reabsorbed for storage or utilized as energy.

			Similarly to LDL, triglycerides have also been seen to have anti-infective properties. Research shows that triglyceride-rich lipoproteins (VLDL and chylomicrons) can bind, neutralize and modulate the overall host response to bacterial endotoxins. In other words, in order to help fight infections, the body produces more triglycerides and LDLs. Interestingly, researchers have demonstrated that bacterial sepsis is linked to elevated triglycerides and other lipoprotein levels.

			There are various types of lipoproteins, each in varying sizes, but the most well-known lipoproteins are HDL (high-density lipoprotein), which conventional medicine considers ‘good’ cholesterol, and LDL (low-density lipoprotein), which conventional medicine considers ‘bad’ cholesterol. The difference is in the ratio of protein to lipid. The more lipids to proteins the packages have, the lower the density, and the more proteins to lipids, the higher the density. Generally, lipoproteins are made up of proteins, phospholipids, cholesteryl ester, cholesterol and triglycerides.

			To start off with, let’s take a look at chylomicron, which is also a lipoprotein (although the name does not suggest that) and is the biggest of the bunch. Chylomicrons come from the Greek word chylo meaning ‘milky’ (‘fluid-like’) and micron meaning ‘small size’. This lipoprotein transports lipids and cholesterol from the intestines, or gut, to the skeletal muscle and fat cells (adipose tissue) in the body. To give you a basic insight: after a meal, chylomicrons fill up with triglycerides, together with a small quantity of cholesterol; once they reach the fat cells, the triglyceride part is sucked away, leaving the chylomicron rather wizened. The shriveled chylomicron is then transported to the liver where it becomes a very-low-density lipoprotein (VLDL) and sent into the bloodstream. Chylomicrons consist of approximately 85%-88% triglycerides, 3% cholesteryl ester, 1% cholesterol, 8% phospholipids and 1%-2% proteins. They are the least dense of the transport particles as they carry a very small amount of protein.

			VLDL (very-low-density lipoprotein) is another carrier which transports a high percentage of triglycerides (TRG) and a smaller percentage of the other components (hence the reason it is a very low lipoprotein – more fat-to-protein ratio). A key difference between VLDL and chylomicrons is that VLDL transports endogenous (made in the body) products, whereas chylomicrons transport exogenous (dietary) products. VLDL carries new synthesized triglycerides (TRG) from the liver to adipose tissue. As this carrier passes through the circulation, the triglyceride component is removed and is either stored as fat or used as fuel. Triglycerides are important ‘players’ in heart disease as high levels can increase the risk of cardiovascular problems but, again, please remember they also generate energy and have fighting powers against infections! A change of lifestyle and the addition of omega-3 fatty acids (fish oils), or preferably krill oils which contain phospholipid complex that increases absorption, can help lower triglyceride levels. Once VLDL has lost its triglyceride content, it becomes an intermediate-density-lipoprotein (IDL) particle. VLDL consists of approximately 50%-55% triglycerides, 12%-15% cholesteryl esters, 8%-10% cholesterol, 18%-20% phospholipids and 5%-12% protein. VLDL is smaller than chylomicrons but slightly denser.

			IDL are short-lived and are composed of approximately 32%-35% cholesteryl esters, 8% cholesterol, 24%-30% triglycerides, 25%-27% phospholipids and 10%-12% protein. IDL are taken back into the liver for the purpose of reprocessing or losing more triglyceride content to become LDL. The size of IDL is smaller than VLDL and its density is between that of VLDL and LDL.

			LDL is the primary plasma carrier and delivery service of cholesterol from the liver to the tissues or parts of the body that need it at any given time, where it is then absorbed by the cells all around the body. Along with being the primary carrier of cholesterol, it also accounts for transporting more than half of lipids circulating in the blood. LDL is also responsible for bringing cholesterol to production sites where it is needed (note the word ‘needed’). LDL transports cholesterol which is both taken in via foods (exogenous) and produced within the body (endogenous). LDL consists of approximately 37%-48% cholesteryl esters, 8%-10% cholesterol, 10%-15% triglycerides, 20%-28% phospholipids and 20%-22% protein. And, of course, to be expected, it is smaller than IDL.

			HDL is made in the intestines and the liver and acts like a sponge or vacuum cleaner which sucks up excess cholesterol that is not used by the tissues or cells, taking it back to the liver (this pathway is sometimes referred to as ‘reverse cholesterol transport’) where the HDL particle is reassembled, following which the cholesterol is either recycled or excreted into the bile. HDL consists of approximately 15%-30% cholesteryl esters, 2%-10% cholesterol, 3%-15% triglycerides, 24%-46% phospholipids and 55% protein.

			All the varying types of lipoproteins transport the aforementioned components (proteins, phospholipids, cholesteryl ester, cholesterol and triglycerides) but carry different percentages of each component. It should be noted, though, that the percentages written above are only guidelines rather than fixed percentages. Guidelines, because these percentages are dependent on the body’s requirements: each carrier has a specific job and the components that it carries are dependent on what is required or needs to be transported, where, and at a specific time. They are constantly in flux. It does not necessarily mean that the lipoproteins are always working at full capacity, rather, they are regulated by the body’s requirements. The body is an incredible machine that is always looking out for itself and working to achieve homeostasis.

			So, as you will have understood, the two major ‘players’ in the cholesterol story, LDL (the supposedly ‘bad’ cholesterol) and HDL (the supposedly ‘good’ cholesterol), are not actually cholesterol but transporters of cholesterol and other components. They have been wrongly named – they are carriers and are doing a job where one assists the other in an attempt to maintain balance. It is quite clear that both these carriers have different tasks and play different roles in the body – they have no conception of good or bad. They are working to maintain harmony and functionality within the body and have a very important physiological function. When the cells are in need of cholesterol, a signal is sent to the LDLs to deliver more cholesterol. Remember, they carry cholesterol from the liver, where it is made, to the tissues of the body. HDLs, on the other hand, are responsible for retrieving excess cholesterol in the periphery and taking it back to the liver. They are doing a job!

			Lipoproteins carry various components and do not always work at full capacity, so the arbitrary figures of 50% (LDL) and 30% (HDL) of cholesterol in these two carriers are insignificant. It is therefore impossible to measure cholesterol directly in the bloodstream. The standard cholesterol panel only gives you a calculated measurement. “We don’t know about you, but we find this terrifying.” The medical industry is measuring cholesterol levels that cannot realistically be measured, and then it is blithely handing out statin drugs that are not required, whichever way you look at it.

			The Standard Cholesterol Panel

			It is worth taking a look at how conventional medicine measures cholesterol levels so you can better understand where they are coming from. Total cholesterol numbers are the numbers that supposedly have to be brought down to lessen your risk of a heart attack. As LDL carries the majority of cholesterol to the cells of the body, when blood tests are done, the amount of total cholesterol will reflect LDL levels, meaning a higher total cholesterol will reflect higher LDL levels. Likewise, when there is a lower total cholesterol level, there will be a lower LDL level. But let’s take a closer look at these measurements.

			LDL + HDL + (Triglycerides/5) = Total Cholesterol

			At a glance, the word ‘triglycerides’ jumps off the page. What on earth have triglycerides got to do with cholesterol measurements? Are they one and the same? No, definitely not; triglycerides are triglycerides. But, like we said, cholesterol levels are a calculated measure, not a precise one. The division of triglycerides by five is the way in which VLDL is estimated. It assumes that virtually all of the plasma TG is carried on VLDL and that the cholesterol ratio is constant (about 5:1), which is not strictly so. So, in essence, the formula is:

			LDL + HDL + VLDL = Total Cholesterol

			However, VLDL is not always tested, even though, in order to obtain a ‘total-cholesterol’ value, the triglycerides are always divided by five. Confusing? No. It’s just an estimate, not a true figure. There is another point of confusion in the above equation: nowhere is there any mention of cholesterol, just the LDL, HDL and VLDL carriers.

			There is also another equation that comes into play here, the so-called ‘Friedewald equation’, which is used to calculate LDL (the supposedly ‘bad’ cholesterol):

			Total Cholesterol – (Triglycerides/5 + HDL) = LDL

			Of course, this equation has limitations as well. If the triglyceride level is higher than 400 mg/dL, then LDL cannot be measured accurately because concentrations higher than 400 mg/dL make the laboratory samples too thick. Another thing: if chylomicrons are present in the sample, they can interfere with accurate readings as well. Even when the equation is measured under optimal conditions, the amount of LDL can be miscalculated, being either underestimated or overestimated. This happens because the other tests are measured inaccurately as well, which obviously then goes on to create an imprecise measurement of LDL. Frightening! It all seems a bit lackadaisical to us, especially considering the damage CLD can do to the human body. In any event, whether we are trying to find LDL, HDL, VLDL or total cholesterol levels, we are not finding them because we are actually finding the estimates of the so-called carriers, which are carrying variable cholesterol levels.

			Already, conventional medicine has spent huge amounts of money and time on failed research and is eternally debating which cholesterol is good and which is bad. There is no good or bad; cholesterol is an essential molecule and has a job to do. Apparently conventional medicine is now focusing its efforts on a test called VAP or LLP, which supposedly gives a more accurate measurement of lipoproteins. This test also measures the subtypes of lipoproteins (e.g. LDL, HDL and VLDL), such as HDL-3, HDL-2, VLDL-1, VLDL-2 and VLDL-3, and examines particle size. Restorative medicine believes that this test is a waste of time and money. The real debate should be: “Hold up, guys, we’ve got it all wrong. Don’t you think we should be spending all this time and money on what really does cause heart disease? And, at this point, shouldn’t we also be asking ourselves what really does provoke cholesterol levels to rise?” To answer that question for them, a hormonal imbalance for one! As well as infections and toxins, metabolic disorders such as diabetes and obesity. Why? Because the body is asking for more cholesterol production to help it out of a bad situation. The worst thing a doctor could do, at this point, is to offer a drug that blocks cholesterol production; which does not address the underlying cause.

			Lipid subtypes, especially the number or concentration of small dense LDL particles, have been linked to the development of coronary-heart-disease events, but the data analysis of such studies is not adequate to show added benefits over risk assessment. Neither high LDL nor small LDL particle size causes heart disease – they are simply a warning sign that something is wrong (a dysfunction) in the body.

			Evidence based on data obtained from multiple randomized clinical trials involving large numbers of patients showed that the measurement of lipid subtypes is not useful (and in some cases might be harmful). There is insufficient data that the measurement of lipid subtypes, over time, is useful to evaluate the effects of treatment.

			We say it again: frightening! How is it possible that they can ‘push’ this cholesterol-lowering industry when they know the numbers obtained are not realistic and they are aware of the damage these CLDs cause? This is not very reassuring.

			A Further Discussion of Subtypes

			Subtypes of LDL, HDL and VLDL, of which there are many, examine particle size. Particle size is usually divided into two specific types, described as the small and dense type, and the large and buoyant type. The larger one carries more cholesterol, whilst the smaller one carries less cholesterol but is apparently more dangerous as the oxidized cholesterol can more easily slip through the endothelium and burrow into the artery walls, provoking the toxic brew even further. But what we need to remember here is that, again, if there is no ‘scratch’ (no damage), cholesterol, oxidized or not, will not attach to the endothelium. So the ‘start point’ of the problem (atherosclerosis) is not actually cholesterol but damage to the arterial structure.

			Whatever, the key point to remember here is that cholesterol per se, oxidized or not, is not a demon; it is not something to be afraid of. Cholesterol and heart disease do not necessarily go hand in hand. Cholesterol that travels freely through the bloodstream is not a risk factor for the heart and its health, just as long as it stays in the bloodstream and does not rise to extremely high numbers. Gone are the days when we believed that, when total cholesterol numbers rose beyond a certain level, they ‘got shoved’ into the walls of the arteries just because the body didn’t know what to do with it or where else to put it. We now know that, without that initial scratch, without that damage inside the artery walls, the human being can tolerate a fair amount of cholesterol in the bloodstream.

			Understanding Oxidation

			The word oxidation seems to suggest it must have something to do with oxygen. Well, kind of. The body needs oxygen; our cells need oxygen to produce energy. Without oxygen we would die; but the eternal and endless interaction with oxygen also stresses our body. This is the beginning of oxidation. Oxidation is a natural biochemical process which is continual and results in the production of free radicals – unbalanced molecules that interact with other molecules within the cells, which go on to damage cell membranes, proteins and genes. Free radicals cause the body’s organs and systems to dysfunction and lose capacity. When they damage cell membranes, this affects the ability of the cells to transmit and receive messages from other cells, allowing the absorption of necessary nutrients and the elimination of waste products, for example. As we age, free radicals cause minimal but continuous deterioration of cells, organs and systems, eventually culminating in disease. The major danger is the havoc they can wreak when they react with important cellular components such as DNA and brain function, for example. This is called free-radical damage. When the effect becomes excessive and uncontrolled, free-radical-induced oxidative stress occurs, which promotes the development of, and can worsen, many conditions, including heart disease, macular degeneration, diabetes and all cancers. Also, it is a well-known fact that oxidative stress or damage is a key factor of accelerated aging.

			Just as inflammation is a necessary biochemical reaction to life, so is oxidation. It is only when the two get out of hand that problems can occur. When oxidation happens too often or the wrong substances become oxidized, we are moving one step closer to breakdown and chronic disease.

			4. THE MYTH OF THE CHOLESTEROL DIET

			Most, if not all, doctors, including cardiologists, believe that cholesterol, at any level, can cause heart disease – like we said: simple word, complex situation. Of course, we now know that this is not true. To better understand where this misleading hypothesis came from, we need to start at the beginning.

			In 1926, Dr James B Herrick published the first US medical description of a heart attack. It was, at the time, a medical rarity and not something that made the medical community sit up and listen. In truth, it was not until after WWII that the medical community started to pay attention to heart disease when, suddenly, middle-aged men started falling backwards and not getting up again, in apparently epidemic proportions. In 1948, the World Health Organization (WHO) created the International Classification of Diseases (ICD) and, as a result, coronary heart disease (CHD) was born. Up until that point, different countries had different ways of classifying disease, so there were and are actually no true figures for a disease such as CHD before 1948. In fact, the French did not start using the ICD until 1968, twenty years later, so the term ‘myocardial infarction’ didn’t exist in their language. Thus, by all accounts, CHD suddenly seemed to come about, and in plenty, after 1948; before that, people didn’t die from it. The French were luckier though; they didn’t start dying from it until after 1968. Is that possible? We’ll let you answer that. The point is, the statistics that are placed in front of us should be looked at with skepticism. The statistics we get are not always the statistics that they seem. Looking at it logically, CHD must have existed before 1948 (and before 1968 for the French)!

			As an example, in England, from 1930 to 1955, the mortality from heart attacks increased sixfold (while the intake of animal fat was unchanged, before the ‘crazy’ hypothesis!). How can we possibly know this when heart disease was not classified until after 1948? Please also remember that World War II was going on at the time, ending in 1945, which would surely have affected and/or obscured some of these numbers.

			The History of the Cholesterol/Heart-Disease Hypothesis

			The cholesterol/heart-disease hypothesis preaches that, when you consume too much cholesterol via diet, it causes a build-up of cholesterol and plaque in the arteries, which leads to atherosclerosis or hardening of the arteries (there are two words to describe this: incredibly wrong!). This, in turn, will cause an acute obstruction of coronary blood flow, which will result in a heart attack.

			So, where and when did all this turmoil about cholesterol and its connection to heart disease begin? Precisely, in Berlin, in the mid-19th century. Rudolf Virchow, a German doctor and famous pathologist, was the first to introduce the lipid hypothesis, suggesting that blood-lipid accumulation in arterial walls was the cause of atherosclerosis or thickened plaques. In 1858, Virchow showed that cholesterol did not actually initiate the process, rather, it was the end product of degeneration. The most obvious sign observed was damage to the tissue then, after the damage occurred, an accumulation of fat appeared, a ‘fatty streak’. As the scar tissue formed, a high amount of cholesterol then appeared. Remember, one of cholesterol’s many jobs is to act as an agent of repair.

			Another fifty years passed before any more significant interest was taken in heart disease. Dr Nikolai Anitschkov, a Russian researcher, was the next in line and had the ‘not-such-a-clever idea’ of using rabbits to prove his hypothesis. He fed them cholesterol to see the results in relation to plaque build-up in the arteries. Why was this not such a clever idea? Because rabbits are herbivores (plant eaters, in other words) and, as such, do not consume animal cholesterol in their natural diet. Dr Anitschkov did not consider this fact. Rabbits cannot utilize cholesterol effectively. The end result was quite terrible, in fact: anything from completely yellowed eyes to loss of fur occurred, as well as atherosclerosis in rabbits that were fed huge quantities of cholesterol. This was an extremely nonsensical study – rabbits are rabbits and like green grass, humans are humans and are carnivores. Basically, we have a completely different infrastructure. This was not a good time for accurate scientific research but, when people are so determined to ‘push’ a cholesterol hypothesis forward, results like this can appear convincing, even good. Whatever, he was one of the pioneers of the devastating cholesterol hypothesis we see today.

			In 1950, John Gofman hypothesized that blood cholesterol was the main cause of coronary heart disease (CHD) and then, a year later, Duff and McMillan created the lipid hypothesis in its modern form. A few years later, in 1953, a young Ancel Keys, spurred on by the lipid hypothesis, published a paper that discussed saturated fats and cholesterol as the cause of heart disease. Initially, he thought that dietary fat in general caused cholesterol levels to rise but, as the years passed, he then began to believe that it was specifically saturated fat that caused cholesterol levels to rise. Today, this brilliant idea (tongue in cheek) that saturated fat is the true criminal is so ingrained in our minds that even most health writers cannot write the words ‘saturated fat’ without adding the words ‘artery-clogging’. So untrue! Put simply, this is the basis of the lipid hypothesis that has been thrown at us for more than fifty years: saturated fat drives up cholesterol levels; elevated cholesterol levels lead to heart disease. A very easy and very simple theory, but not true. This hypothesis, which, by the way, has never been proven, is a ‘scientific swindle’!

			Cholesterol Paranoia

			Since Keys believed that fat in the diet and cholesterol in the blood were linked, he devised the ‘Seven Countries Study’ to prove his hypothesis. He took data from various countries and looked at fat consumption and its connection to heart disease. He then published the results of this famous study that supposedly showed a linear correlation between the amount of dietary-fat consumption and the incidence of cardiovascular disease. The results seemed pretty clear, the evidence was there, he had proved his point: fat consumption drives up cholesterol and elevated cholesterol causes heart disease. Where there is a will, there is always a way! But things weren’t as simple as that. This study was, instead, as we like to call it, a ‘non-scientific swindle hypothesis’. This study was completely and utterly a fraud! And, unfortunately, it was this study that ‘set in stone’ the recommendations of the low-fat-diet/heart-disease hypothesis we see today. It is therefore worth taking a quick but closer look at it, to see how things really went.

			Although it was known as the ‘Seven Countries Study’, Keys actually had data from twenty-two countries at his disposal but, out of these, he cherry-picked seven and examined the consumption of saturated fat (fats that are solid at room temperature, mostly found in dairy products and meat). To his amazement (we are being sarcastic), he found a straight-line relationship between heart disease, cholesterol levels and saturated fat intake. The seven countries were: Italy, Greece, former Yugoslavia, Netherlands, Finland, USA and Japan. You will note we use the word ‘cherry-picked’ – that’s because Keys explicitly chose those aforementioned countries so as to support his preconceived hypothesis. He could well have chosen another seven countries out of the twenty-two and proved the exact opposite. Keys desperately wanted to prove his point; therefore, he cherry-picked the data to prove that the more saturated fat people consumed, the higher the risk of heart disease. Had he chosen, for example, Finland, Israel, Netherlands, Germany, Switzerland, France and Sweden out of the twenty-two countries, the results would have been completely different – proving that there was no correlation to heart disease and dietary-fat consumption.

			Although Keys’ study was undoubtedly flawed, everyone, including the American Medical Association, the American Heart Association, nutritionists, and even the American Government, chose to believe his low-fat-diet/heart-disease hypothesis. Keys was a member of the nutrition advisory committee of the American Heart Association which, in 1961, embraced Ancel Keys’ low-fat dietary recommendations. In 1980, the US Department of Agriculture released the very first ‘Dietary Guidelines for Americans’, stating that people should avoid too much fat, saturated fat and cholesterol. The low-fat diet became the ‘sign of the times’. The whole Western world held hands and willingly joined the pandemonium. Cholesterol and healthy foods, such as butter and dairy products, were condemned to the depths of hell. These were the times when we all believed that fat, and in particular saturated fat, was the Devil himself because it would, in turn, clog the arteries, leading to a heart attack. (False!) These were the times when we were told that carbohydrates were needed for energy and for the survival of the fittest. (Totally untrue, of course!) We were told that saturated fats were dangerous.

			In 1986-1987, the National Institute of Health announced a new program, called the National Cholesterol Education Program (NCEP), to fight the number-one killer, heart disease. Its goal was to reduce the prevalence of elevated cholesterol in the blood and, therefore, reduce coronary-heart-disease morbidity and mortality.

			Study after Study, with No Evidence!

			After 1961, a host of studies came flooding in: the Honolulu Heart Program and the Puerto Rico Heart Health Program are two examples. Neither of these studies showed any evidence that men on a low-fat diet lived any longer or had fewer heart attacks than men who ate a high-fat diet.

			In 1970, one of the more important studies, the infamous Framingham Heart Study, conducted a study entitled ‘Diet and the Regulation of Serum Cholesterol’. The researchers involved intended to prove that it was, indeed, the food consumed that caused high cholesterol levels. To measure this, they selected 912 men and women and compared the amount of cholesterol they consumed in their diet with the cholesterol levels in their blood. To their surprise, they found that there was no relationship. They then went on to study how much saturated fat and calories these individuals ate. Again, there was no relationship between cholesterol levels and diet.

			Dr William Kannel and Dr Tavia Gordon, two of the researchers, then went on to report that “these findings suggest a cautionary note with respect to hypotheses relating diet to serum cholesterol levels”, as they wrote in their summary. “There is a considerable range of serum cholesterol levels within the Framingham Study Group. Something explains this inter-individual variation, but it is not diet.” The researchers concluded that: “There is, in short, no suggestion of any relation between diet and the subsequent development of CHD in the study group.” Unfortunately, this study was never published! One should ask why but, of course, we know why.

			There were many more studies that showed little to no relationship between the amount of cholesterol in the diet and the development of atherosclerosis and coronary heart disease. As an example, in 1991 two researchers reviewed sixteen trials to evaluate the impact that diet had on serum cholesterol. The results showed that lowering the amount of cholesterol one ate only reduced blood-cholesterol levels by no more than 4% when following the dietary recommendations set forth by the National Heart, Lung and Blood Association’s National Cholesterol Education Program (NCEP) – the same recommendations endorsed by the American Heart Association. These guidelines were intended for people who had high cholesterol (hypercholesterolemia) and entailed a restriction of total fat intake per day to no more than 30% of total calories, saturated fat intake to no more than 10% of total calories and cholesterol to less than 300 mg/day. The only problem is/was (whether it is the year 2016 or was the year 1991, our body’s infrastructure remains the same), these guidelines have and have had little impact on cholesterol levels. We should also take a look at the studies of different cultures in which people routinely consume high amounts of saturated fat and cholesterol, such as many of the African tribes. As an example, the Samburus consume more than twice the amount of animal fat than the average American or European but their cholesterol levels are only about 170 mg/dL. The Masai in Kenya consume large amounts of high-fat Zebu milk daily, yet their cholesterol levels are among the lowest recorded in the world. At this point it could be argued that low cholesterol is inherited among these cultures. A study of Masai tribesmen who moved to the city of Nairobi, where they consumed a much lower cholesterol diet, showed that their new diet did not lower their cholesterol any further.

			Simply put, diet does not cause high cholesterol, nor does it have a significant impact on cholesterol levels. To understand better, let’s take a look at the ‘cholesterol feedback mechanism’ and see how it functions to strictly control cholesterol regulation.

			The Cholesterol Feedback Mechanism

			(To have knowledge is to understand; to understand is to have power.)

			Why does the cholesterol we eat have a minimal effect on serum cholesterol? Because the body regulates cholesterol levels in the liver according to each individual’s requirements. The more cholesterol one eats, the less the liver makes, and vice versa.

			The human liver synthesizes roughly 3,000 mg of new cholesterol in a twenty-four-hour period and the majority of people can handle an intake of cholesterol within the range that people usually consume, namely 300 mg to 400 mg, without any significant alteration in blood-cholesterol levels. People usually get 5%-15% of cholesterol through their diet; however, in most people, less than 5% of cholesterol in the bloodstream gets there through diet. As stated previously, the human body’s infrastructure rigidly controls cholesterol synthesis and absorption, along with its degradation. The body is set up in a way to naturally protect us, not naturally harm us. Why is it then that we are consistently being told to reduce cholesterol levels?

			At this point, considering the aforementioned calculations, going all out and searching for foods low in cholesterol would seem to be pretty ridiculous. And trying to lower cholesterol by way of diet would seem absurd and, in fact, a waste of time. If we decrease our consumption of cholesterol through food, the actual effect on blood is minute because, when we cut down on cholesterol, the body naturally increases its production to make up for the missing source. In other words, if we eat less cholesterol, the liver produces more, and if we eat more cholesterol, the liver produces less – simple as that. Cholesterol is primarily made in the liver, which is the ‘central production plant’, and it is the liver that is responsible for the seesaw setup of ‘consume more/make less’ or ‘consume less/make more’. There is a ‘feedback point’; the body is always trying to balance itself to maintain homeostasis.

			The Criminal Content of a Vote

			The cholesterol/heart-disease story is truly a mix of personalities, from the well-meaning but misguided to the gangsters and fraudsters that keep the cholesterol myth up and running today. It is an all-powerful and well-cultivated myth with some very determined industries behind it, industries that make billions of dollars at a time – the statin and food industries, for two!

			In 1973, the NIH initiated and funded a trial called the Lipid Research Clinic’s Coronary Primary Prevention Trial (LRC-CPPT). Primary prevention is classed as an attempt to prevent heart disease or heart attack ever occurring, whereas secondary prevention is when a person already has heart disease or has suffered a heart attack. It is important to understand the difference between primary and secondary prevention, as we will mention it throughout the book. The goal of this primary prevention trial was to lower cholesterol levels with the use of a cholesterol-lowering drug (cholestyramine which, at full dosage (24 g/day), reduced total blood cholesterol by 20%-25% and LDL cholesterol by 30%-35%) rather than through diet. In their minds, lowering cholesterol by diet or by a drug was the same thing just as long as they lowered cholesterol levels. Naturally, this medicine did lower cholesterol, that was its purpose, i.e. to inhibit cholesterol production, and it did modestly reduce heart-disease rates in the process and the probability of dying from a heart attack over a seven-year period, although there was no decrease in total mortality rates. This outcome is what true researchers call a ‘statistical significance’, which translates into ‘chance’. It is barely enough and is not hard evidence. Nevertheless, it was enough to push the lipid hypothesis one step further (or backward, as the case may be), lowering cholesterol by way of a drug. Whatever, in their opinion, it proved cholesterol had to be lowered to escape heart disease.

			In 1984, the NIH held a ‘consensus-development conference’ to clarify and try to stipulate the results of the LRC-CPPT along with dietary recommendations. One would hope, pray, presume and assume that we lived in a world that was fair and just, in a world where new and dynamic scientific data was accepted only after rigorous testing had been done, and where overwhelming evidence was delivered. Not so! This supposed scientific consensus was far from being scientific. Usually, in these types of consensus, specific scientific questions are listed and then addressed. In this case, the list of questions addressed was:

			•Is the relationship between blood-cholesterol levels and coronary heart disease causal?

			•Will reduction of blood-cholesterol levels help prevent coronary heart disease?

			•Under what circumstances and at what level of blood cholesterol should dietary or drug treatment be started?

			•Should an attempt be made to reduce the blood-cholesterol levels of the general population?

			•What research directions should be pursued on the relationship between blood cholesterol and coronary heart disease?

			•These are not scientific questions. The real question is: should a consensus be based on a survey of results or on a specific scientific method?

			•It is important to note that several experts questioned various issues of the trials and even questioned their accuracy. However, the final report made it seem like everyone had agreed on the ‘cholesterol-must-be-lowered-to-avoid-heart-disease’ concept, either by diet or by a drug. They were good to go!

			Note: In 1978, six years before the consensus-development conference, Dr Kaare R Norum of the University of Oslo conducted a survey to define whether there was a consensus among experts on atherosclerosis, its relation to blood-cholesterol levels and the development of heart disease; and whether or not the knowledge available surrounding diet and heart disease was sufficient to recommend a change in diet. A questionnaire was sent to 211 prominent researchers, including epidemiologists, nutritionists, geneticists and many others who were researching lipids and atherosclerosis at that time. 90% answered with the affirmative and the other 10% were either not sure or they did not agree. Again, a general question such as this cannot be classed as a scientific question, therefore, cannot be answered in a scientific way. Science is based on accuracy of observations and statements made. It is a complex chain of rigorous testing involving numerous parties which reinforce this accuracy. A survey does not replace the observation and accuracy of science. To find the truth, you cannot be a voter – one needs to be an observer, an investigator and an analyst in order to be able to reach a conclusive hypothesis.

			Armed and Extremely Dangerous!

			In 1987, armed with the so-called results of the CPPT and the supposedly unified consensus, the National Heart, Lung and Blood Institute (NHLBI) announced the setting up of the National Cholesterol Education Program (NCEP) to help fight the number-one killer, heart disease, advising the public that, if they wanted to be healthy and heart-disease-free, they should reduce elevated cholesterol levels in the blood, which would reduce coronary-heart-disease morbidity and mortality. The show must go on! Literally and suddenly, millions of people were catapulted into another world believing they were, and had been, walking around with a severe medical condition – high cholesterol – that needed treatment. They were told that the cause of heart disease had been found and a true treatment was now available – if diet wouldn’t cure it, a drug would. Cholesterol-lowering drugs were introduced in the 1980s but became more largely available in the mid-1990s.

			The fact that the NHLBI decided to launch this program on its own authority and specifically hand-picked the panel’s specialists speaks volumes. There was no White House approval, nor was it passed by Congress for review! Again, we repeat ourselves, one would have thought that, before introducing such a program to millions of people and moving forward with such a medication, sound scientific testing would have been done to ensure it was safe and effective. No such testing was done.

			The Ever-Declining Levels of Cholesterol

			The recommended levels of cholesterol have been declining consistently over the years; but what is meant by recommended cholesterol levels? Who decides, what is the recommended level and what is not the recommended level? As we asked in chapter 2, is a level not a level? Do we humans change so dramatically and continually, do our cholesterol levels fluctuate so drastically year in, year out that the pharmaceutical industries are obliged to adjust these levels accordingly or to an ever-decreasing baseline? If, for thousands of years, the human biochemistry has been reasonably stable, should we not then be researching and studying the ‘whys’, ‘whats’ and ‘hows’ that support and reinforce the human biochemical pathways, instead of trying to disrupt them with such drugs as statins? The mechanism of most drugs is to either inhibit crucial enzymes or to block receptors, neither of which is natural and will cause a chain reaction of confusion within the body.

			Currently, according to the conventional guidelines set by the National Heart, Lung and Blood Institute, recommended levels are as follows: 240 mg/dL or greater is considered high cholesterol, with 200 mg/dL or lower being ‘ideal’ and everything in between considered ‘borderline high’. Where are these levels coming from? Certainly not through rigorous scientific testing but, more likely, through ‘a rigorous voting system’ and financial gain.

			A normal reference range for a particular test or measurement is usually defined as the value that 95% of the population falls into. The whole point of a normal range is to describe the majority of people or the ‘normal’ part of the population (95%), while taking into account the fringe members (5%) who do not fall under this range. So, if we say that hypercholesterolemia is 300 mg/dL and above, but decide to move that number down by 100 mg/dL, we have just corrupted the concept of normal ranges. This ‘corrupted’ normal range can no longer be considered a normal range but a recommended range. Suddenly, with an extra buffer of 100 mg/dL, a significantly larger percentage of the population ‘qualifies’ for a cholesterol-lowering drug, which will greatly increase financial gain for those involved in the statin industry.

			Prior to 1980, the normal range for hypercholesterolemia was defined as 210 mg/dL in individuals younger than twenty years of age to more than 280 mg/dL in individuals older than sixty years of age. In 1970, the normal range for cholesterol was 150-280 mg/dL. In 1990, the desirable blood-cholesterol value became anything below 200 mg/dL. In 1995, the normal range of cholesterol became 150-250 mg/dL. In 1996, the recommended range became anything below 200 mg/dL. In 2002, the focus was on LDL and any range below 100 mg/dL was considered optimal. However, 5% (fringe members) of the population in Western countries have a total cholesterol higher than 300 mg/dL. According to the definition of normal ranges, this should be classed as true hypercholesterolemia (this figure is roughly 20% lower among Asians) but, according to the recommendations presented by the medical industries, this value should be 200 mg/dL or below. Here we have to ask yet again: why? Perhaps it is the ‘extra-buffer’ situation again!

			In 2004, when the National Cholesterol Education Program lowered recommended cholesterol levels (yet again), eight out of the nine people on the panel had financial ties to the pharmaceutical industries, most of them being manufacturers of cholesterol-lowering drugs who would immediately reap benefits from these new recommendations. Up until then, recommended LDL levels of less than 130 mg/dL were considered low enough but these new guidelines called for extra cholesterol monitoring and treatment which, in fact, recommended that LDL should be 70 mg/dL in patients at high risk for heart disease. It is actually almost impossible for most individuals to have LDL levels of 70 mg/dL unless they are very sick or dying of cancer, or unless they are on aggressive cholesterol-lowering medication. Patients quite frequently have to take more than one cholesterol-lowering drug to achieve these targets. Sound ominous? People whose cholesterol levels drop below 45 mg/dL would simply not survive. Severe hypocholesterolemia may serve as a clinically useful prognostic parameter. At this point it is not a question of a few side effects here and there or catching a cold or the flu – they would simply expire.

			An interesting point to make here is that the majority of studies use the terms ‘LDL Cholesterol’ and ‘HDL Cholesterol’ even though these carriers are NOT cholesterol. If you recall from earlier on in this chapter, we mentioned that lipoproteins consist of a mix of proteins, phospholipids, cholesteryl ester, cholesterol and triglycerides. Confusing? Not really. It is done with purpose behind it!

			In 2011, the American National Heart, Lung and Blood Institute (NHLBI) issued new guidelines introducing statin use to reduce heart disease in young adults and teenagers if cholesterol was at a certain level. According to a recent study done in April 2015, this would mean that nearly half a million teens and young adults, between the ages of seventeen and twenty-one, would qualify for statin treatment. Incredible! We should take a step back for a second and examine this logically, as all is not as it seems. As stated previously, cholesterol (we like to think of this as the manufacturing plant) produces a cascade of steroid hormones. Hormones are the single most powerful messaging machine in the human body and are part of what keeps us up and running and the body functioning correctly (we will discuss hormones in depth and how important they are to physiological function in the following chapters). What are our children going to do without hormones? How can they possibly function and stay healthy when hormone production is interrupted?

			In various studies, hypercholesterolemia was found in up to 53.1% of schoolchildren. At this point we should question: are children dropping like flies because of atherosclerosis? No. So there must be something else, something more logical, involved in elevated cholesterol levels – and, of course, there is! These levels are simply a natural response and progression of human development, which is also seen in pregnancies. For the regular growth of children and their development into adulthood, an extra amount of anabolic hormones is needed. When extra hormones are needed, at any time, the body will instinctively increase cholesterol production in order to secrete more hormones – it is a feedback mechanism. In pregnancies, total cholesterol and LDL levels increase significantly, along with triglycerides, because it is vital for the growth of the fetus. Following delivery, total cholesterol decreases significantly within three months and a further decrease occurs during the following nine months. There is also an increase in the amount of steroid hormones in the female body during pregnancy because she requires hormones, both for herself and for the growth of the child. This is what is called a biological response. If the body is unable to increase cholesterol and there are diminished concentrations of total cholesterol and LDL, a miscarriage may result. We repeat ourselves: what are our children going to do without cholesterol and, therefore, hormones?

			2013: A New Set of Guidelines!

			(The American College of Cardiology and American Heart Association Treatment of Blood Cholesterol to Reduce Atherosclerotic Cardiovascular Risk in Adults)

			After the release of the ever-changing guidelines in 2013, things were looking good for the statin industries only! The only and best way to prevent heart disease, according to them, was to follow these new guidelines. These guidelines stated that the new cardiovascular prevention measures were decided upon only after years of scientific research which helped them in developing the most beneficial approaches to preventing heart disease and stroke. Some research! Remember, heart disease is the leading cause of death in the world. If statins are supposedly solving the heart-disease problem, why is it, then, that it is still the number-one killer? As already stated, statins were introduced in the 1980s but became widely prescribed in the 1990s; by 2005, millions of people were taking them. This fact alone should make you ask: “What the hell is going on?” If statins work, why haven’t they reduced the incidence of heart-attack mortality?

			Statins do not work; they have a 99% failure rate of reducing mortality! Statin defenders use the relative risk ratio to amplify the use of statins. If we were to look at the absolute risk, we would see that statin drugs benefit just 1% of the population, meaning that, out of one hundred people, one single individual will have one less heart attack. Not looking so good, especially if we consider the deleterious side effects that come with the statin drugs (we will discuss side effects in the following chapters). But, by making statistical maneuvers such as using the relative risk ratio, statins could be seen to be beneficial for 30%-50% of the population. The most important number a doctor can have in front of him/her is the absolute risk ratio, and, in fact, the relative risk ratio is completely senseless without absolute risk ratios.

			To give you an example of how statistics can be manipulated to acquire the recommended levels, the JUPITER trial (Justification for the Use of Statins in Primary Prevention), which began in 2003 but ended early for unexplained reasons, declared to the public and healthcare workers that there was a 54% reduction in heart attacks. However, the authors of a study that examined the transparency and the deception of JUPITER noted: “The public and healthcare workers were informed of a 54 percent reduction in heart attacks, when the actual effect in reduction of coronary events was less than 1 percentage point.” How convenient!

			Two years after the original study was released, the Archives of Internal Medicine published three studies (one of which is mentioned above) discrediting the claims that had been defined by the industry-sponsored JUPITER study. JUPITER was funded by Astra-Zeneca, which is the maker of Crestor (a statin drug) – nine out of fourteen authors had financial ties to Astra-Zeneca. Of course, at this point, one couldn’t expect anything other than a beneficial outcome for the statin industries. At long last, the JUPITER trial was being scrutinized, as it should have been from its initiation, especially because of how instrumental it was to revving up sales of statins. Initially, statins were to be prescribed for secondary prevention, but the JUPITER trial opened up a whole new market by claiming statins could be of “significant benefit” when used for primary prevention as well.

			Another of these studies discussed the method and results of this trial and proclaimed it as “flawed”, stating that “the results do not support the use of statin treatment for primary prevention against cardiovascular disease”.

			Jumping Back to the New 2013 Guidelines

			These new guidelines recommended that statins should be prescribed in four basic groups and seemed to require a simple ‘yes’ or ‘no’ as an answer! Let’s take a look at these questions:

			•Have you been diagnosed with clinical atherosclerotic coronary vascular disease?

			•Is your LDL higher than 190 mg/dL?

			•Do you have diabetes (type 1 or type 2) with LDL between 70-189 mg/dL?

			•Is your ten-year risk factor of developing cardiac disease greater than 7.5%?

			For the first time, the 2013 guidelines recommended statin use in primary prevention treatment as well as in secondary prevention. These new guidelines, again, opened up a whole new section for the statin industries and greatly increased the number of individuals who ‘qualified’ for a statin drug. Great profit margins! Also, please note that these guidelines did away with the previous recommendations of using the lowest dose of drug possible – this would typically mean you would be prescribed a low-dose statin drug together with one, or even two, more cholesterol-lowering drugs. Very convenient!

			To get a better understanding of these recommended guidelines, let’s take a quick look at each group.

			Adults with Clinical Atherosclerotic Coronary Vascular Disease

			As this group encompasses individuals who have already had a cardiovascular event, it focuses on secondary prevention (to prevent another cardiac event occurring). Let us just say again that statins have a very high failure rate – they do not work. They cannot save you from a second heart attack – or a first, come to that! Adults do not acquire atherosclerosis because they have a deficiency of a statin drug; they get it as time goes on because of age, a hormonal imbalance, a breakdown in physiology, heavy metal toxicity, poor diet, smoking, because of cumulative and consistent damage over time. As we previously stated in chapter 1, atherosclerosis is a physiological adaptation to vascular damage or injury and is part of a failed healing process. First comes the damage or injury to the tissue, then comes an accumulation of various powerful healing materials such as cholesterol. If we inhibit cholesterol by way of a statin drug, it cannot do its job – it can no longer protect us, heal our hearts, our body or our minds.

			LDL Higher than 190 mg/dL

			LDL is not the dangerous molecule that we’ve been led to believe it is. In fact, as we previously stated, it is an essential substance for every cell in the body. It helps fight infections and is an anti-inflammatory agent – in other words, it helps protect against damage. So why should we want to lower it to the recommended ranges? LDL is not the problem; it is just doing what the body is asking it to do, shuttling cholesterol from the liver to the tissues, fighting infection, acting as an anti-inflammatory molecule and protecting the arteries from the effects of cumulative damage.

			Adults with Diabetes (Type 1 or Type 2) with LDL between 70-189 mg/dL

			It is quite incredible that so many adults with diabetes are being recommended statins. Why? Because statins have been seen to increase the risk of developing type 2 diabetes. There are a great many studies indicating that statins increase diabetes and the longer you take them, the higher the risk. The JUPITER trial was one such study and showed that there was a 25% increased risk of new-onset diabetes in the group that took statins. Statins may actually lower cholesterol levels, which really are neither here nor there in the heart-disease connection, but they also increase blood-glucose levels (hyperglycemia) – it is a side effect of the statin medication. Statins affect, or rather, impair pancreatic-beta-cell function (where insulin is produced) and decrease insulin sensitivity; continual insulin sensitivity will eventually provoke type 2 diabetes (see chapter 1). Insulin is a hormone that reduces blood glucose (sugar). We need a certain amount of insulin to maintain balanced blood-glucose levels but too much of it is bad – elevated levels cause inflammation, which in turn causes damage. Statin drugs increase insulin levels, which is devastating not only to our health but to our heart; elevated insulin levels lead to heart disease. Let’s think this one through. Isn’t this why cholesterol-lowering drugs are prescribed in the first place…to protect against heart disease and heart attacks?

			Another study published in the Lancet, which was named ‘Statins and risk of incident diabetes: a collaborative meta-analysis of randomized statin trials’ and began in 1994 and ended in 2009, showed that individuals treated with statins had a 9% increase for diabetes. 91,140 participants took either a statin or a placebo. However, this study did not take into account other factors such as pre-diabetes, so the 9% could actually have been higher than stated.

			Ten-Year Risk Factor of Developing Cardiac Disease Greater than 7.5 Percent

			Our first questions are: what is a 7.5% risk factor and who determines this restraint? Let’s take a guess!

			The ten-year heart-attack risk involves the use of an online calculator – yes, a calculator! An online cardiovascular calculator! Seems we do not need a doctor anymore. The recommendations state that, if your risk of developing cardiac disease is greater than 7.5% over a period of ten years, then you need a statin drug. By pulling out your computer and clicking onto the cardiovascular calculator, then pumping in your cholesterol and HDL numbers, your age and whether you smoke or not, you can find out if you need to take medication. Only problem is, this calculator has been seen to greatly overestimate the outcome by over 75%. It has purposely been ‘fixed’ to overestimate the results so as to ensure that millions more will be candidates for the statin drug. This setup is flawed, and it turns out that the majority of people, when using this calculator, have a greater than 7.5% risk.

			When questioned why the cardiovascular calculator overestimated the results, the American Heart Association and the American College of Cardiology (the two organizations that published the guidelines) went on to say that, while the calculator was not perfect, it was a major step forward and that the guidelines already state that patients and doctors should discuss treatment options rather than blindly follow a calculator. We say: what is the point of a calculator in the first place if not to acquire more candidates for a statin drug? It certainly seems that way anyway.

			As previously stated, statin drugs are not your way out of a heart attack or stroke, do not resolve the problem of heart disease and they certainly should not be used as a form of preventive medicine. They are dangerous and have numerous deleterious side effects, which we will discuss further in the following chapters.

			A New Class of Drug: LDL ‘Cholesterol’-Lowering Drugs

			In July 2015, proprotein-convertase-subtilisin/kexin-type 9 (PCSK9) inhibitors were introduced both to lower LDL levels in individuals with familial hypercholesterolemia (an inherited condition which causes extremely high LDL levels – we will discuss this further in the following chapters) and for secondary prevention (patients who have already suffered a heart attack or stroke). On July 24th, 2015, the European Commission (EC) granted “permission to launch” this new class of drug onto the marketplace. Two days later, the Food and Drug Administration (FDA) followed suit. PCSK9 inhibitors are an injectable drug that works by increasing the liver’s ability to bind and remove low-density lipoproteins (LDLs) from the blood. They disarm the function of PCSK9s which suppress the liver’s reuptake of LDLs.

			PCSK9 is an enzyme that causes degradation to the LDL receptor that binds to LDL and is basically a mechanism which keeps things in balance. LDL is extracted from the blood and absorbed into the cell; the LDL receptor then disintegrates, leaving everything in balance; if there is no LDL receptor, the LDL cholesterol then stays in the blood. PCSK9 inhibitors work by blocking the PCSK9 enzyme, which will then leave you with more LDL receptors on the cell surface (liver cells, in this case), which will allow for more LDL to be taken into the cell. This then leaves less cholesterol circulating in the bloodstream, which appears to be a good solution for the lowering of cholesterol, but the outcome is that the cells are then left overflowing with cholesterol, which is not a natural event. What are our cells going to do with all the cholesterol? This interferes with cell function, which will more than likely contribute to all types of dysfunction in the body. As stated previously, cholesterol is found in all cells of the body and all cells need cholesterol in their membranes – without it, they would/could not survive. It is the high amount of cholesterol found in these cell membranes that helps maintain their integrity and also facilitates cellular communication but what happens when there is an overload, an imbalance? The PCSK9 inhibitors have an entirely different mechanism from statins but this still does not mean that PCSK9 inhibitors are safe or won’t produce side effects.

			PCSK9 inhibitors hover on a very thin wire and are poised to create havoc within the body. A seventy-eight-week-long study, published in the New England Journal of Medicine in April 2015, showed that PCSK9 inhibitors caused a higher incidence of many of the same side effects as statins (we will discuss statins and their side effects in the following chapters). And it is worth mentioning that the outcome on cardiovascular mortality and morbidity has not yet been established for these drugs. Larger and long-term studies are needed to determine their safety and efficiency.

			However, PCSK9 drugs do lower LDL, there is no disputing that fact; they do the job they were designed to do, i.e. lower LDL. But we should question what the issue is here: a lab value or heart disease? These are two very different scenarios! In the OSLER and ODYSSEY studies, the new drugs (evolocumab [Repatha, Amgen] and alirocumab [Praluent, Sanofi/Regeneron]) showed a high level of negative neurocognitive effects. The follow-up was only eleven months in the OSLER study and seventy-eight weeks in the ODYSSEY study. This timeframe is far too short: heart-disease prevention is not a two-year endeavor!

			But, amazingly enough, the pharmaceutical industries are using this newer class of cholesterol-inhibiting drug as a new selling point, stating that many individuals cannot tolerate statins due to side effects. Before the arrival of this new medication, they hid, minimized or totally ignored these issues. Absolutely incredible!

			It is the wish of pharmaceutical industries to reduce cholesterol levels by as much as 75% with the use of PCSK9 inhibitors in combination with a statin drug. And, while they have convinced the medical profession, along with the public, that LDL is ‘bad’ and the lower you go, the better, researchers have not yet determined how low that ‘low’ really should be! But, as we have already stated, cholesterol is the most abundant molecule in the body and without it we cannot survive. Truth be known, though, both high and low levels of cholesterol are not good, as both cause disturbances in the body. What we want is normalized cholesterol levels.

			Beware of New Drugs on the Way

			ETC-1002 is a drug that is not yet on the marketplace but scientists are always researching and looking for new kinds of medicine to lower cholesterol levels. Beware! The mechanism of this drug works inside the liver to change how the body uses cholesterol and fats. Incredible!

			Cholesterylester-transfer-protein (CETP) inhibitors (anacetrapib and evacetrapib) raise HDL and lower LDL. Studies have previously linked these drugs to an increased risk of heart attacks and death but, apparently, scientists are now trying to create a more promising version. Promising, how? Oh, they do keep trying, don’t they? We say again: beware!

			We should remember that when we take or ingest a CLD, quite often we decrease cholesterol way below the point that the majority of healthy individuals had at a young age. In other words, we are violating a biological law when we use these drugs. The body needs cholesterol like a flower needs sunlight and water to flourish and bloom. It doesn’t matter how you lower cholesterol, whether it be with the use of a statin drug, a PCSK9 inhibitor, diet or exercise – if your cholesterol drops too low, you will suffer health issues and you certainly won’t bloom; in fact, quite the opposite!

			5. HIGH AND LOW CHOLESTEROL LEVELS AND RELATED PROBLEMS

			We’ve already understood that conventional medicine’s way of thinking is to lower cholesterol – the lower, the better – but our knowledge goes way beyond that: we know that cholesterol is essential to and for life, and having a level that is too low is not good – without it we couldn’t survive; remember, people whose cholesterol levels drop below 45 mg/dL cannot survive. We also know that cholesterol is not the culprit of arteriosclerosis (hardening of the arteries) and atherosclerosis (plaque in the arteries). So why then should we need to lower it? We don’t – we need to normalize it! Meaning, there is a balance between high and low which is normal; neither a too high nor a too low cholesterol level is good. Low cholesterol is the cause of multiple health issues and a crucial factor behind increased mortality rates, specifically because cholesterol is such an important source of many vital agents in the body. Very high cholesterol, on the other hand, is usually a reflection of a profound problem within the mechanism that regulates the production of these vital agents (we will discuss this further later).

			However and unfortunately, the statin industry today just keeps pushing the almighty, well-marketed lowering mechanism with no consideration being given to whether it is right or wrong, good or bad. The major way to lower cholesterol is to prescribe a CLD; unfortunately, though, by interfering with a major bodily mechanism that lowers cholesterol levels, it does more harm than good, offering some deleterious side effects. And, of course, it certainly does not resolve heart disease, heart attack or stroke mortality – it may actually increase it.

			In truth, what conventional medicine has not yet understood (or maybe it has) is that high cholesterol is an indicator that there is a problem or physiological adaptation going on in the body. There is no smoke without fire! It is smoke that warns us that fire has broken out. Cholesterol-lowering drugs mess with the cholesterol mechanism and lower hormone production along the way, making the situation even worse. Remember, hormones are the single most powerful messaging machine in the human body and are part of what keeps us up and running and the body functioning correctly. CLDs do not put out the fire – they may get rid of the smoke but the underlying fire (root cause) is still burning; it is not being corrected, it is merely being interfered with.

			We all know that cholesterol can deposit in the arterial wall and can be a factor in atherosclerotic plaque, which can lead to blockage of the arteries. An initial and superficial glance would suggest that cholesterol needs to be ‘got rid of’ at this point but, if you remember, cholesterol shows up when there is an injury to the lining of the arteries (fire) – injury caused by free radicals, toxins, infection, etc. – and high cholesterol is the ‘indicator’ to your problem (smoke). A signal is sent to the liver which then produces the LDL carrier to deliver cholesterol to repair the injury. Once the damage is rectified or repaired, or the enemy is neutralized, cholesterol is shuttled back to the liver in the HDL carrier. Cholesterol is the fireman at work; if we inhibit these fire engines, LDL and HDL, they can no longer do their work, they cannot put out the fire. It makes no sense to interfere with this mechanism.

			Dr Dzugan and I have a question for you: if a person were to have a bruise, would it be necessary to drain the body of all its blood just because the presence of blood, in this instance, caused the bruise? No, of course not. Just as with cholesterol, it is the body’s natural healing process. Cholesterol should not be cut off at its pass; it is there to protect and heal us.

			A Better Understanding of Pharmaceutical Drugs and Their Adverse Reactions

			As stated previously, most prescription (chemical) drugs work by blocking receptors or inhibiting (poisoning) desperately needed enzymes – remember, statins work by inhibiting the enzyme HMG-CoA reductase, interrupting cholesterol production and, therefore, hormone production, among other things. In order for the body to function at optimum, it requires the raw materials that are fundamental for the biochemical pathways to produce life-enhancing substances such as hormones, proteins and energy in the form of ATP (adenosine triphosphate – energetic fuel produced in the mitochondria). 
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			Cholesterol Biosynthesis

			(simplified version)

			Sergey S. Dzugan, Sergey A. Dzugan. The cumulative effect of biophosphonates and statins on stress fractures. Is it a failure of steroid biosynthesis? Neuroendocrinology Lett (NEL). 2016;37(2):101-5

			Understanding these pathways makes it a lot easier to ‘figure out’ why problems occur when biochemistry is disrupted. The human infrastructure was not set up to have its enzymes poisoned or receptors blocked – they are there for a reason, to work for us, not against us. One does not need a degree in rocket science to understand this – with the long-term use of any drug, we cannot expect a good outcome. These chemical drugs are foreign to the body, they are intruders and set up new reactions which declare war on everything they touch. Of course, there are times when these medications are needed, but relying on drugs that inhibit and poison long term is not a good idea. Many of these drugs can create deleterious adverse reactions, including death.

			Bisphosphonates

			As an example, let’s take a quick look at bisphosphonates which are a chemical drug prescribed to prevent and treat osteoporosis. Although they are meant to treat osteoporosis, recent studies have demonstrated a link between long-term use of these drugs and atraumatic or low-energy atypical femoral fractures.

			We have deliberately chosen this drug as an example as it interferes with the mevalonate and squalene pathways, only further downstream to statins, by inhibition of the farnesyl diphosphate. Mevalonate is a vitally important compound that not only furthers the synthesis of cholesterol but also plays an important role in N-glycosylation, which is a specific process related to amino acids, one of which is arginine. Arginine is also a precursor to creatine, and creatine has a vital role in the energy metabolism of muscles, nerves and testes. Another agent on the pathway of conversion is squalene. Squalene plays a significant role in our overall health, having antioxidant properties and, through physiological function, acts as an anti-cancer agent.

			Both statins and bisphosphonates have a major impact on the cholesterol biosynthesis pathway and both offer various adverse side effects. Bisphosphonates decrease bone breakdown, interfering with the mechanism between bone breakdown (osteoclast) and renewal (osteoblast). Under normal circumstances, osteoclast and osteoblast live harmoniously together, each balancing the other out. With age and hormonal loss, these two processes become imbalanced. When there is an imbalance between osteoblast and osteoclast activity, two very natural processes, damage to the bone occurs.

			Bisphosphonate drugs – the most popular in the US being Boniva (ibandronate), Fosamax (alendronate), and the more recently approved (August 2006) bisphosphonate for male osteoporosis Actonel (risedronate) – all come with risk factors and the possibility of adverse drug reactions. These include: upper-gastrointestinal-tracts adverse events, renal toxicity, ocular adverse events, hypocalcaemia (low blood-calcium level) and secondary hypoparathyroidism (hypoPTH), musculoskeletal pain, osteonecrosis (bone death) of the jaw, arterial fibrillation, atypical fractures related to the thigh bone, and acute phase response such as fever, chills, bone pain, myalgia (muscle pain) and arthralgia (joint pain).

			As mentioned previously, these drugs are typically prescribed to prevent and treat osteoporosis – the loss of bone density or the collapsing or ‘chalking effect’ of bones, which causes kyphosis (excessive curvature of the spine, causing hunching of the back), broken bones, fractures of the spine, and hip fractures. Conventional medicine primarily prescribes these drugs to postmenopausal women who are at a high risk of bone loss due to declining estrogens levels. These drugs are also occasionally prescribed to men, but bone loss in their case is largely connected to the decline of testosterone levels.

			Bisphosphonate therapy works by significantly interfering with the cholesterol pathway, and blocking key molecules that are needed for the natural bone renewal and repair process. In other words, bisphosphonates disrupt the physiological mechanism of natural bone repair, meaning, the bone cannot mend itself. Bone is continually renewing and repairing itself (it is a natural and physiological mechanism) and this is how fractures heal. Bisphosphonate therapy suppresses endogenous (natural) bone repair to such an extent that normal bone repair is decreased, leading to a significant increase in ‘atypical’ fracture risk.

			Interfering with the production of cholesterol in any way is not a good idea – remember, cholesterol is needed by every cell in the body to enable it to function correctly and maintain homeostasis. If we don’t allow the body what it needs to survive and we interfere with a natural process, danger will ensue and we will definitely have a high rate of adverse drug reactions.

			‘The Long and Winding Road’ of Adverse Drug Reactions

			A study done in 1994 which incorporated six major medical centers in the US demonstrated how many adverse reactions happened in hospitalized patients; they also calculated how many hospitalized patients died from adverse reactions to drugs. From these statistics, scientists deduced how many adverse drug reactions took place throughout the US in hospitalized patients. They concluded that over 2.2 million adverse drug reactions resulted in over 106,000 deaths, making these reactions between the fourth and sixth leading cause of death. A lot of people! These deaths occurred not because of their illness but because of an adverse reaction to the medication that was prescribed to and taken by them.

			We are now in the 21st century and harm from adverse drug reactions has reached significant numbers. Nearly two decades later, we are being prescribed and are using many more medications which work through the same mechanism (inhibiting enzymes or blocking receptors) than in 1994. It is only obvious, then, that the more medications we take, the more likely we are to suffer from a higher rate of adverse drug reactions.

			The Overuse of Pharmaceutical Drugs Today

			The abuse and overuse of pharmaceutical drugs today have reached frightening proportions; in the United States, prescription painkillers kill more Americans than heroin and cocaine combined. Individuals taking statins are 87% more likely to develop diabetes. According to the CDC, approximately three-quarters of a million people a year are rushed to emergency rooms in the United States because of adverse reactions to pharmaceutical drugs. And one more: a study conducted by Mayo Clinic showed that nearly 70% of all Americans are on at least one prescription drug, and an incredible 20% of all Americans are taking at least five prescription drugs. Americans spent more than 280 billion dollars on prescription drugs during 2013, and the dollar sign is still going up. Incredible!

			The pharmaceutical industries offer us a cover-up drug or a quick fix that doesn’t work. These drugs are not a cure! Our doctors can offer us strong blood thinners such as aspirin, a more recently added member Effient (approved in 2009), Plavix, and warfarin (Coumadin). There are medications such as beta blockers, diuretics, angiotensin-converting-enzyme (ACE) inhibitors, calcium-blockers and, of course, statins. None of these drugs work to correct the immediate problem or underlying root cause, they only cover up. And, of course, none of these drugs come without risk or side effects.

			The human body has been created with receptors that are set up for natural substances, enabling it to recognize, metabolize and use accordingly. The body has detoxification pathways that remove these natural substances when the body is done with them. This is not true of synthetic substances – the body does not have receptors for synthetic substances. Every time we take a prescription drug, there is a risk of side effects. There is not one single person who would expect these medications to kill them, but they can! It happens far more often than we think.

			Generally, natural substances have shorter half-lives than synthetic substances. A half-life is classified as how long it takes the body to rid itself of 50% of the drug. The reason the body has a shorter life for natural substances, compared to synthetic drugs, is because it has receptors for them and understands how to use and dispose of them quickly. Generally speaking, natural substances have a half-life of a few minutes to a few hours. The longer the half-life of a drug is, the greater the risk of adverse effects occurring. Lipitor has a half-life of twenty to thirty hours and Crestor has a half-life of nineteen hours. Of course, this is only one, not the major, problem with statins.

			To make an informed decision, whenever any medication is prescribed, we should be aware of the risks at stake – which, of course, need to be weighed against any possible benefits. Whose body is it? Yours! Not your doctor’s, not your pharmacist’s, it is yours. It is you who has to weigh up the risk factors of your health, your life and/or your death, no one else. It is of paramount importance that you understand your body and therefore your health and how to maintain it.

			Understanding Physiological Demand and Cholesterol

			Hypercholesterolemia is associated with increased physiologic demand, meaning, those times when the body must prepare itself for a change in function for a particular happening or task.

			Pregnancy, Miscarriage and Baby Development Into Adulthood: The Cholesterol Connection

			We mentioned previously that cholesterol levels rise to fairly high numbers in pregnancy with no devastating effects on the woman, or baby for that matter. But, remember, when there are diminished levels, a miscarriage may result. It is quite obvious that increased levels of cholesterol are essential for the most optimal and safest fetal development. Another important fact is that, once born, the baby requires adequate amounts of cholesterol for correct neurological development. In fact, that is why breast milk is so rich in cholesterol. The newborn requires cholesterol for optimal neurological and immune function and development. It is building the newborn up, preparing it for a better future. Pregnenolone is the first hormone to be manufactured from cholesterol, which is the precursor to a cascade of other hormones. Pregnenolone is a neurosteroid as well as a steroid hormone. Newborn babies have pregnenolone levels almost ten times higher than those of adults. Pregnenolone is a major neurosteroid required for normal brain development and function.

			You will also remember that high levels of cholesterol were seen in up to 53.1% of schoolchildren, which is due to an increased need for anabolic (building) hormones, necessary for growth and physical development into adulthood. Once again, cholesterol is building the human body, not tearing it down.

			Stress and the Hormone Connection

			Stress, both physical and mental, plays a significant role in increased cholesterol production, which can be attributed to a specific hormone, cortisol, known as the stress hormone. Stress can have devastating effects on the body, one of which is a heart attack. Cortisol production increases in response to any stress in the body (physical and/or mental); it is the body’s survival mechanism and is healthy. Cortisol pours when the fight-or-flight situation is engaged but quickly returns to a resting state when the stressful situation is resolved. Interestingly, cortisol has a special relationship with DHEA – both these hormones are produced in the adrenal gland (cortex).
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			Adrenal Gland

			The adrenal gland is composed of two distinct structures: the outer region, known as the adrenal cortex, and the inner region, known as the adrenal medulla. Each region produces its own specific hormones (the adrenal cortex is responsible for producing corticosteroids, and the adrenal medulla secretes the catecholamines epinephrine and norepinephrine) and each has very different functions. The major distinction between the two regions is that the hormones released by the adrenal cortex are essential to life, whereas those secreted by the medulla are not – of course, this does not mean that the adrenal medulla is useless. DHEA has a complementary yet opposite relationship with cortisol. DHEA has an anabolic or building effect, whereas cortisol has a catabolic or tearing-down influence on the body. The building-up and tearing-down effects are both essential for the body; the levels and ratios of both these hormones must be in balance to counteract each other and to enable us to obtain and maintain optimal health.

			The adrenal cortex consists of three zones; all three contain cholesterol, ‘the raw material’, which is converted into the hormone pregnenolone, which then goes on to make a cascade of other steroid hormones, including progesterone, DHEA, testosterone, estrogens and cortisol.

			The special relationship we mentioned previously is known as the cortisol-to-DHEA ratio. The cortisol-to-DHEA ratio decreases when we are calm but increases when we are under acute stress. When cortisol levels are continually high to that of DHEA (something which is known as ‘cortisol dominance’) due to excessive and long-term stress, the body then requires more cholesterol to balance out disturbed hormone production.

			To explain further, when there is long-term stress, cortisol levels will remain high, which will eventually cause the adrenal glands to become damaged or exhausted. This is now a ‘chronic-stress situation’. This damage will eventually cause impaired cortisol secretion and regulation which, in turn, will create an imbalance between the two said ratios, bringing with it high, low or normal levels of cortisol.

			A chronic-stress situation causes the adrenals to secrete large amounts of cortisol and adrenaline (epinephrine) but, at the same time, the production of DHEA declines. The increased cortisol and adrenaline production will remain high and then will eventually drop to a normal level. The body then tries to adapt to make up for the reduced production of cortisol (in order to cope with stress) and adrenaline by way of a phenomenon called ‘pregnenolone steal’. Pregnenolone, DHEA, progesterone, estrogens, testosterone and aldosterone (because pregnenolone is a precursor to all these hormones) then all decline in favor of cortisol. ‘Pregnenolone steal’ is a stealing process; it is one hormone (cortisol) stealing from another (pregnenolone) to try and adjust the production of another hormone (cortisol) but, in this case, the normally high cortisol compensates by going even higher, which in turn reduces the production of DHEA. The body is always trying to compensate for daily stress but, with long-term stress, it will eventually be unable to secrete adequate levels of cortisol in proportion to the levels of stress. This is when we see a condition known as ‘adrenal exhaustion’, when cortisol and adrenaline become so depleted that a severe imbalance of the other steroid hormones occurs. Understandably, this whole process involves extra cholesterol production – again, it is a feedback loop mechanism, a physiologic demand.

			Immune Response and Cholesterol Increase and Decrease: A Physiological Demand

			During immune response and tissue repair, high levels of cholesterol can occur. When there is infection or injury, the body’s natural response (defense mechanism) is to produce extra cholesterol to protect the cell membranes as well as our vital organs. Any inflammation in the body can trigger it to secrete excess cholesterol. Cholesterol can be used as a marker of physiological function or dysfunction. As an example, a 2003 study demonstrated that, in critically ill or injured patients, cholesterol levels fell by 33% in the individuals who died, as opposed to a 28% increase in the individuals who survived – the repairman is at work, healing and protecting. Decreased or fixed cholesterol levels suggest that there is a development of infection or organ/metabolic dysfunction. Conversely, an increase in cholesterol suggests organ failure is being resolved. All these examples clearly demonstrate that cholesterol is acting as a body-wide repairman and not as a terrorist.

			The Starving Man: Cholesterol Increase and Hormonal Demand

			During times of starvation, cholesterol levels increase by 400%, while triglyceride levels decline by 50%. If you remember our earlier discussion on dietary cholesterol and the feedback mechanism, we mentioned that if we eat less cholesterol the liver produces more, and if we eat more cholesterol the liver produces less. In starvation, the increased production of cholesterol can be associated with a greater need for hormones (that are produced from cholesterol) to support and reinforce the body during the loss of a major part of what sustains it (food supply). Again, it is to do with a physiological demand during times in which the body prepares itself for a change in function for a particular task or happening. Cholesterol is working for us, not against us. Triglycerides, which are commonly known as fats, decline because fats store the greatest amount of energy. In times of extreme starvation and when the body has exhausted all the other possibilities of energy support, it will then use triglycerides to obtain its energy output in an effort to keep on surviving. Our body is very well connected and is always trying to protect itself.

			Greek Gods and Goddesses and the Hormonal Connection

			In times of strenuous physical activity, such as happens with top-class athletes, serum levels of cholesterol increase. This important point, again, can be linked to steroid-hormone production. These Greek gods and goddesses, with their exquisite physiques, cannot build muscle or a ‘sculpture-like’ body without an increase in anabolic hormone production such as DHEA (dehydroepiandrosterone) and testosterone, whatever weightlifting or fitness program they may be on. A request in hormone production will, in turn, request a rise in cholesterol levels. The body needs more hormones so, to make these hormones, the cholesterol supply too has to increase. The increase may also be due to ‘wear and tear’ on the muscles – remember, cholesterol is needed for repair.

			As you will have understood, whether it be pregnancy, fighting off disease, intense athletic training or starvation, cholesterol acts as a ‘protection mechanism’. It is there to heal, to protect, to nurture, to build and improve the human body, not to destroy it.

			Before we move any further, let’s take a look at the problems related to both high and low cholesterol, helping you to further understand the role of the cholesterol molecule. Like we said, neither high nor low is particularly good – each has its own adverse effects on the body, and it appears that both low and high total cholesterol may be associated with a higher risk of premature death.

			An Evaluation of High and Low Cholesterol

			Although the emphasis is and always has been on high cholesterol (hypercholesterolemia), primarily because of the association with atherosclerosis, there are many other conditions and effects associated with varying cholesterol levels that should be considered. Whether levels are high or low, and whether the effects are good or bad, they need to be evaluated to better understand human physiology and the demands of the body. Cholesterol is an ‘indicator’, a marker of our health; it is the builder and protector of our body; it is our repairman and our healer. It is not a rebel of, or terrorist to, the human body.

			Mental Function and the Cholesterol Connection

			In chapter 2, we mentioned that all cholesterol in the brain is a product of local synthesis. The highest concentrations of cholesterol in the human body are found in the brain. It only makes sense, then, that psychological disturbances may occur when levels are either high or low (not normal). There is a substantial amount of evidence that cholesterol levels are linked to variations in mental state and/or personality. High cholesterol (hypercholesterolemia) has been reported in individuals with schizophrenia, obsessive-compulsive disorder, panic disorder, generalized anxiety disorder and post-traumatic stress disorder (PTSD). On the other hand, children with autism were observed to have decreased levels of total cholesterol.

			Low levels of cholesterol have been linked to patients with major depression, dissociative disorder, antisocial personality disorder, borderline personality disorder, and criminal violence. Also, low levels have been associated with suicidal tendencies (attempt and behavior), aggression and impulsivity.

			Strokes and the Cholesterol Connection

			Yes, what about strokes? We spoke about strokes earlier in the book, both cerebral infarction (ischemic stroke) and cerebral hemorrhage (hemorrhagic stroke). More often than not, major ischemic strokes are seen in patients with lower cholesterol levels. Higher cholesterol levels are associated with minor strokes, and post-stroke mortality is inversely related to cholesterol, meaning, the higher the cholesterol level in a patient, the less likely he/she will die from the stroke. Also, another study involving two groups of patients demonstrated that the group with the lower levels of cholesterol (less than 180 mg/dL) were at a significantly higher risk of mortality due to hemorrhagic stroke, cancer and all causes, as compared to the group with cholesterol levels between 180 mg/dL and 239 mg/dL. In fact, hemorrhagic stroke increased twofold in men when cholesterol levels fell below 160 mg/dL, but higher levels were seen to be protective against cancers in the lung, hematopoietic and lymphatic systems, together with COPD (Chronic Obstructive Pulmonary Disease). COPD is a term for chronic bronchitis and emphysema, which narrow the airways in the lungs.

			Coronary Heart Disease (CHD) and the Cholesterol Connection

			Elevated cholesterol levels are always associated with coronary heart disease but let’s start by saying that, if high or elevated cholesterol levels were the cause of the heart-disease epidemic we see today, then everyone who suffered a heart attack would be walking around with high cholesterol levels. But this is not the case. One particular study, whose purpose was to correlate lipid profile to coronary heart disease (CHD), demonstrated that 70% of patients who had CAD had total cholesterol levels below 200 mg/dL. Another study showed that individuals who had cholesterol levels below 160 mg/dL had a higher rate of death from CHD than those with levels above 240 mg/dL, who had the lowest risk of death. Isn’t that the opposite of what conventional medicine is telling us? Another interesting study showed that elevated total cholesterol levels, low HDL and high TC/HDL ratios were not associated with a higher rate of mortality from CHD, hospitalization for heart attacks or all-cause mortality.

			Cholesterol and the Cancer Connection

			Cancer seems to be well connected to low cholesterol levels. Several prospective studies demonstrated an association between low serum-cholesterol levels and mortality from cancer. Mortality follow-up from a cohort study (a cohort is any group of people who are linked in some way and followed over time) revealed a significant excess of cancer in the lowest decile of serum-cholesterol levels. Another study showed that men with cholesterol levels between 180 mg/dL and 239 mg/dL had the lowest mortality rate but, when levels fell below this range, they had an increased risk of death from cancer or other diseases.

			Understanding Cholesterol and Total Mortality

			It seems that, with mortality and cholesterol levels, high cholesterol is not as bad as it’s been made out to be. Like we said, it is a marker of our health, and our main repairman – an actual hero. However, both high and low levels appear to carry side effects and, as already stated, both appear to be associated with premature death – at this point, what is required is a normal or ideal level of cholesterol.

			Further Evaluation: Low Cholesterol Levels

			Over the years, the focus has been on lowering cholesterol to absurd and dangerous levels – just take a look at history and where we are today with the new 2013 guidelines. At this point, we should take a closer look at the ever-decreasing baseline of cholesterol and analyze if low cholesterol does actually enhance mortality rates and/or have any good effects at all, for that matter.

			When serum-cholesterol levels in hospitalized patients fell below 100 mg/dL, the mortality rate of these hypocholesterolemia (low cholesterol) patients was found to be about tenfold higher than average, demonstrating a strong, linear relationship with serum-cholesterol concentrations. Doesn’t look good! To give you another example, in another study, when concentrations of cholesterol were less than 185 mg/dL in men ranging from forty to fifty-nine years of age, it was seen to be associated with the highest mortality rate from all causes.

			The Honolulu Heart Program, which was initiated with the study of cardiovascular disease and cholesterol in mind, demonstrated that patients who had lower cholesterol levels than their counterparts had a greater risk of premature death. To explain further, a younger individual with low cholesterol levels will naturally follow ‘rule of thumb’ and increase cholesterol production with age but, since his cholesterol was lower to begin with, his mortality increases in relation to someone who had the same cholesterol levels but was, let’s say, ten years older. Overall, this study showed that caution should be taken with regards to any attempt to lower cholesterol in the elderly.

			Overall, cholesterol levels that are below 160 mg/dL are associated with all-cause mortality other than cardiovascular disease, specifically cancer, respiratory and digestive disease, and hemorrhagic stroke. Again in the Honolulu Heart Study, low cholesterol levels were linked to an increased risk of liver disease and cancer but normal or stable levels were not.

			Basically, it seems that cholesterol levels should rather be normalized instead of interfered with, enabling optimal functioning of the ‘cell signaling setup’, else the tightly controlled system will malfunction, resulting in ill health, along with death.

			6. A SERIOUS TALK ON STATINS

			In chapter 5 we spoke about adverse drug reactions caused by prescription/chemical drugs. Statins, in particular, have been associated with a vast range of adverse reactions. Of course, one could quite easily surmise this, especially knowing that cholesterol is such a vital molecule for every cell in the body and, in fact, every organ system in the body. If you were to starve the body of food over a prolonged period, what would happen? It would cause the body to decrease total body energy expenditure – decreasing metabolic activity as manifested in diminished muscle activity, increased sleep and decreased core temperature. The body would slowly shut down and eventually die. If you starve the cells of the highly needed molecule, cholesterol, the body will dysfunction and premature death will occur. Cholesterol is the building material of the body; we were given this ‘almighty’ substance but so many of us are unaware of its importance. We need it as we need food to nurture us, to make us strong, to protect us, to repair and heal, and to support and prolong life.

			So far, more than fifty adverse effects of statins have been reported to the Food and Drug Administration and we are still counting. The most common adverse effects of CLDs include chest pain, dizziness, weakness, serious fatigue, fibromyalgia, headaches, insomnia and upper-respiratory-tract infections. Other negative side effects include neuropathy (nerve dysfunction), polyneuropathy (pain in more than one nerve), myalgia, cataracts, erectile dysfunction (ED), cognitive impairment/memory loss/dementia/TGA (transient global amnesia), anemia, immune-system suppression, myopathy (muscle weakness and muscle-wasting disease) and cardiomyopathy, kidney failure, pancreatic dysfunction and liver dysfunction. Statins have also been associated with myositis and rhabdomyolysis (a breakdown of muscle fibers) and, the final curtain, death. There is also an increased rate of all-cause mortality, cancer included.

			Negative side effects such as lupus-like syndrome, pleurisy, arthralgia, intracerebral hemorrhage, ataxia and cataract have also been documented. Lupus is an autoimmune disease which attacks the body’s own tissues; this can result in inflammation and tissue damage – not a particularly good place to be! Pleurisy is inflammation of the lining of the lungs and chest; this condition can make breathing extremely painful – again, not a good place to be! Arthralgia is a form of arthritis, presenting joint pain but without the swelling. Intracerebral hemorrhage (ICH) is the most devastating type of stroke and occurs when an artery in the brain bursts, causing bleeding into the brain. Importantly, a significant risk of ICH has been observed in people taking a higher-dose statin. Ataxia is a chronic disease of the cerebellum; people with ataxia experience loss of muscle control in their arms and legs, the outcome being a lack of balance and coordination or an abnormal gait. Cataracts cause opacification or clouding of the eye’s natural lens, which interferes with visual function; it is the most common cause of vision loss in people over the age of forty and the principal cause of blindness in the world.

			Importantly, it should be noted that the myriad of adverse effects offered by CLD were seen in 4%-38% of all patients and resulted in either discontinuation or dose reduction. Also, the occurrence of adverse effects was noted in 73.6% of users of cerivastatin and 74.9% for pravastatin. Another important point to make here is that individuals who began lipid-lowering therapy discontinued it within one year and only about a third of patients reach their treatment goals.
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			Cholesterol, triglycerides and phospholipids biosynthesis

			The Downstream Biochemical Pathways of Cholesterol

			In chapter 2 we briefly touched on the biochemical pathways of cholesterol (biochemical pathways are simply a sequence of biochemical reactions controlled by enzymes that help convert molecules or substrates into more readily usable materials). But, if we take a further look at this downstream biosynthetic pathway, we can get a better understanding as to why disturbing cholesterol production, with the use of CLDs, offers so many adverse side effects.

			Cholesterol is dependent on the correct functioning of the cholesterol biosynthetic pathway. This pathway is a vital but delicate, tightly controlled and complex downstream process which ensures that each and every cell in the body has an adequate and correct supply of cholesterol. Unfortunately, most of us are unaware of this, including most doctors. It is important to understand this pathway because, if you don’t, you cannot possibly begin to understand the importance of cholesterol production and neither can your doctor. The downstream cholesterol pathway is essential for the production of many vital substances, including hormones; if you interfere with this pathway, problems will occur.

			The diagram above shows some of the steps required to produce the final product, cholesterol. Remember that a molecule of cholesterol is primarily synthesized or produced from Acetyl CoA through a molecule known as 3-hydroxy-3-methylglutaryl CoA (HMG-CoA). HMG-CoA is then acted upon by an enzyme called HMG-CoA reductase, which eventually goes on to create the final product, cholesterol. Statins work by inhibiting the enzyme HMG-CoA reductase, therefore cutting off cholesterol production, the raw material, in its prime. Importantly, acetyl-CoA is used in many biochemical reactions, including producing the energy molecule adenosine triphosphate (ATP). It is also a precursor for fatty acid, glucose and amino-acid metabolism.

			Each step of this pathway is important for normal cell function. Mevalonate stands in the middle of the pathway – mevalonate is the essence of cell renewal; every cell is dependent on mevalonate for its life cycle. In each and every cell, mevalonate travels down the mevalonate pathway to produce cholesterol and isoprenoids (Farnesyl pyrophosphate) (see diagram below). Isoprenoids are produced in both animals and plants. In humans, they are a precursor molecule required for the production of coenzyme Q10 (CoQ-10), dolichols, bile acids and steroid hormones. As we already know, cholesterol-lowering drugs such as statins contaminate the HMG-CoA reductase enzyme, which guarantees a decline in the production of CoQ-10, isoprenoids, bile acids and steroid hormones. A human being cannot live without CoQ-10 and the isoprenoids manufactured in the cholesterol-mevalonate pathway.

			Dolichols

			As you can see, dolichols are produced further downstream from isoprenoids, following the same intermediate pathway that produces CoQ-10. Dolichols are important molecules for DNA as they carry genetic instructions from the DNA that assist in the creation of specific proteins in the body. With insufficient dolichol production, DNA error can occur due to chaotic and partial messages being relayed, including such problems as cancer. They are vital for glycoprotein synthesis, cell identification, messaging (cell communication), neurohormone formation, as well as immunodefense.

			An additional and important point to make here is that dolichols are involved in the manufacture of neuropeptides. Neuropeptides are messenger molecules that send information from the brain to receptor sites found on the cell membranes throughout the body. Until not so long ago, it was thought that neurotransmitters, such as serotonin, GABA (gamma amino butyric acid) and catecholamines (dopamine, norepinephrine, and epinephrine) were the only carriers of information from the brain, assisted by various hormones that traveled through the circulatory system (bloodstream). But we now know that neuropeptides work in harmony with these systems and it is these neuropeptides that transfer the vast majority of information throughout the body. If there is insufficient dolichol production, the entire neurohormone manufacture will then be affected, with devastating results. Although primarily manufactured in the brain, every tissue in the body produces and interchanges neuropeptides, meaning, they regulate nearly all life processes on a cellular level, which goes on to interlink every bodily system. When there is a reduced amount of dolichols, it influences every cellular process in the body; when this process is interrupted, it can have devastating effects on the brain and the body. Neuropeptide regulation is tightly involved with physiology so, when there is a dysregulation of neuropeptide function due to statin use, a host of symptoms can occur, even the most obscure.

			Our Behavioral Destiny

			Neuropeptides are sometimes known as the ‘hormone of emotion’ as they can dictate our behavioral destiny. In a complex process of cellular activity, our thoughts, sensations, emotions and, in fact, our very being are clustered together into a tiny chain-like form that ‘holds’ the ultimate cellular message. Through another complex process, these chain-like peptides are then packaged up and shuttled to their final destination. With insufficient dolichols, the intricate mechanism of neuropeptide formation and transfer cannot successfully occur. As neuropeptides are so involved in emotions and behavior, when there is neuropeptide suppression due to a blockage of mevalonate and, therefore, dolichol production, negative side effects such as personality disruption, depression, irritability, aggressiveness, homicidal behavior, suicide and hostility can result.

			Coenzyme Q10 (CoQ-10)

			Again, CoQ-10 is produced further downstream from isoprenoid. Statins, as we know, interfere with this vital downstream process by inhibiting the enzyme HMG-CoA reductase, which in turn depletes CoQ-10 production. CoQ-10, also called ubiquinone, meaning ‘occurring everywhere’, is our most significant essential nutrient and is located in all of our cells. The greatest concentration of CoQ-10 is found in the muscle and, in particular, the heart. The most common adverse drug reaction linked to statin medication occurs in the muscle. In part, the reason statins can cause muscle issues is due to the depletion of CoQ-10. The heart is the largest muscle in the human body and is where, along with the liver, the highest concentration of CoQ-10 is found – both these organs request and require a great deal of energy to perform optimally; with insufficient CoQ-10, heart failure can occur. Knowing that statins inhibit CoQ-10, this should not be surprising and, in fact, the incidence of congestive heart failure (CHF) has tripled since statins first came onto the marketplace. Low levels of CoQ-10 have been implicated in almost all cardiovascular diseases, including angina, hypertension, cardiomyopathy and CHF. CHF happens when the heart muscle is weakened. As a result, the heart cannot pump enough blood and oxygen to the organs and tissues of the body. As the situation worsens, the lungs and extremities begin to fill up with fluid. More than 20 million people are affected by CHF worldwide. According to the American Heart Association, approximately 5.3 million Americans have congestive heart failure (CHF) and approximately 660,000 new cases are diagnosed yearly. CHF is common and is increasing at epidemic rates. Could it be because statins are now so freely and readily prescribed, without giving any thought to the damage they can do? Just something to think about!

			Other causes of congestive heart failure are high blood pressure, diabetes and coronary heart disease, and it is also seen to increase in cigarette smokers and obese individuals. However, Dr Dzugan believes that statins are the most overlooked connection to CHF. Remember, the highest concentrations of CoQ-10 are found in the heart, the largest muscle in the body, and statins deplete CoQ-10. Studies show that plasma CoQ-10 concentration is an independent predictor of mortality in individuals with CHF.

			CoQ-10 feeds the mitochondria. Mitochondria are the center of our cells and are energy-generating motors. All life functions are dependent on the energetic fuel produced in the mitochondria, known as adenosine triphosphate (ATP). And, in fact, over 90% of the body’s energy is produced using CoQ-10 as a cofactor.

			Individuals taking Lipitor, the most well-known of statin drugs, have been seen to have up to a 40% decrease of CoQ-10 serum levels. Along with the heart, every cell and every tissue is dependent on the supply of mitochondrial energy. Without sufficient amounts of CoQ-10, our cells lack the appropriate repair mechanism, in other words, they cannot mend or protect themselves.

			Apart from assisting in the production of energy, CoQ-10 plays a highly significant role within the mitochondria, acting as a very potent antioxidant, its protective powers against free radicals being fifty times stronger than vitamin E. Free radicals are responsible for disease and breakdown of the body, causing cancers and heart disease. CoQ-10 interacts with many substances in the body such as vitamin C and E, and vitamins B2 and B3, and is an integral and fundamental molecule that feeds muscle cells so that they can produce energy. Any process that depletes CoQ-10 will result in energy and muscle issues.

			At this point, one should ask why anyone would manufacture, prescribe or take a drug that kills the enzyme needed to make CoQ-10 and cholesterol for that matter. Beats us!

			Extra and Important Information You Need to Know About Statins

			Alongside its many vital functions, CoQ-10 also keeps the cell lining elastic. Statins break down cell walls and, as mentioned previously, have been indicated in a condition called neuropathy. Neuropathy is an extremely painful condition characterized by pain, muscle twitching, muscle loss, change in balance and coordination, numbness and tingling. Also, polyneuropathy commonly occurs in long-term statin users. As many as 5,950 cases of neuropathy, 15,580 cases of pain in extremities, 736 cases of coordination problems, and 3,742 cases of balance disorders have been reported by FAERS (FDA Adverse Event Reporting System) between the years 2004 and 2014.

			Thought, Memory, Learning, Mental Function: Cognitive Impairment

			The brain is a very versatile organ and has a multitude of protective mechanisms in place – interfere with those mechanisms and you will get problems. We know that the highest concentrations of cholesterol in the body are found in the brain and, in particular, the thinking part of the brain, the cortex. The brain cannot function without sufficient cholesterol. It is only obvious, then, that taking a cholesterol-lowering drug will bring with it an increased risk of brain problems and disorders. Adverse effects of statin medication include amnesia (4,720 cases), confusional state (7,171 cases), dementia (1,577 cases), disorientation (2,054 cases), depression (13,290 cases), memory impairment and transient global amnesia (9,004 cases), as well as suicidal ideation, attempt or behavior (3,414 cases), all reported to the FDA from 2004 to 2014.

			In chapter 2, we spoke about the myelin sheath. Myelin is a substance that winds around the nerve cell axons. It insulates nerve cells, helps regenerate cut axons and intensifies impulses and electrical messages throughout the nervous system’s circuitry. Neuronal communication is not only dependent on cholesterol but the latter is vital. Cholesterol is a fundamental constituent of myelin – when there is loss of the myelin sheath, or demyelination, it has been linked to neurodegenerative disorders such as multiple sclerosis, Guillain-Barre syndrome and demyelinating polyneuropathy. And, in fact, from 2004 to 2014, FAERS reported to the FDA that 1,330 cases of multiple sclerosis, 202 cases of Guillain-Barre syndrome and 334 cases of amyotrophic lateral sclerosis (ALS or Lou Gehrig’s disease) occurred due to statin use.

			Let’s think about this for one second… The myelin sheath is primarily made from cholesterol; it is fair, therefore, to say that anything that interferes with the production of cholesterol will cause loss of the myelin sheath and the demyelination conditions mentioned above, along with other problems. One study found that there was an increased risk of polyneuropathy with statin use and patients who took statins for two or more years had a significantly increased risk of polyneuropathy.

			Multiple Sclerosis

			Multiple sclerosis is an inflammatory and autoimmune disease whereby the myelin sheath that covers the nerve cells in the central nervous system, involving the brain and spinal cord, becomes damaged. Incredibly, some short-term studies lay claims that statin drugs can be used as a therapy for multiple sclerosis by way of an anti-inflammatory mechanism. Of course, this mechanism is understandable: why wouldn’t halting inflammation help? In this case it doesn’t! In fact, inflammation is necessary for myelin repair as it stimulates remyelination in areas of chronic demyelination. The truth is, studies show that statins could worsen MS by disrupting the myelin sheath. Statins not only restrict the synthesis of the cholesterol needed for the general health of the myelin sheath, they restrict the synthesis of dolichols (isoprenoids) that are involved in the process of myelin maintenance and remyelination. Statins inhibit and slow myelin repair, leaving the axons unprotected and more exposed to injury.

			Amyotrophic Lateral Sclerosis (ALS)

			Amyotrophic lateral sclerosis (ALS or Lou Gehrig’s disease) is a cruel, slow-moving neurodegenerative illness that involves the nerve cells in the brain and the spinal cord. This horrific disease is characterized by progressive degeneration of motor neurons (that control organs, muscles and glands), which eventually leads to death. ALS has been linked to abnormal lipid metabolism and, in fact, patients with high levels of triglycerides and serum-cholesterol levels have been seen to have a prolonged survival in ALS. As mentioned previously, as many as 334 cases of ALS were reported to the FDA (by FAERS) after having initiated statin medication. Perhaps before prescribing or taking a cholesterol-lowering drug we should think twice! When we inhibit cholesterol, we impair its neuroprotective qualities, among other things. Why take a drug like that, especially since this vital substance, cholesterol, is irrelevant in the atherosclerotic process?

			There is no doubt that statin drugs cause neuronal degeneration. If you recall, statins inhibit the production of cholesterol by their effect on the mevalonate pathway. This inhibitory effect on the mevalonate pathway then provokes the induction of abnormal tau-protein phosphorylation, which promotes the formation of neurofibrillatory tangles, long known to be the number-one culprit in the cause of the slow and progressive neuronal degeneration of Alzheimer’s disease. This mechanism has also recently been linked to other forms of neurodegenerative disease, including ALS, Parkinson’s disease (PD), Frontal Lobe Dementia (FLD) and Multiple System Abnormalities.

			Note: Tau proteins are part of a vital cell transport system (a structure known as microtubule), a very well-organized path of parallel strands (something like a railway track). Tau protein strands help maintain cell integrity and assist in the transportation of nutrients within the cells. In other words, they help keep the tracks straight so there is ease of transportation. Inside the cells (neurons) of individuals with Alzheimer’s disease, these strands collapse and twist, preventing them from functioning and transporting nutrients and other substances, eventually provoking their death. These are known as neurofibrillary tangles or abnormal tau proteins. We all develop tangles as we age but those with Alzheimer’s disease tend to accumulate five to ten times more than normal.

			Statin medication has also been linked to the onset of ALS-like conditions, which ameliorate when statin medication is discontinued. Lower serum-lipid levels have also been related to respiratory impairment in patients with ALS.

			Parkinson’s Disease (PD)

			Statins have been associated with a higher risk of PD, whereas higher total cholesterol is associated with a lower risk. In the Atherosclerosis Risk in Communities Study (ARIC), researchers prospectively studied lipid plasma and statin use in relation to Parkinson’s disease over a period of eleven years. The authors concluded that: “Statin use may be associated with a higher PD risk, whereas higher total cholesterol may be associated with lower risk. These data are inconsistent with the hypothesis that statins are protective against PD.” Another study showed that low levels of LDL cholesterol increase PD risk – remember that LDL levels mirror total cholesterol levels. When one understands the importance of cholesterol and its connection with the optimal functioning of the brain, it should then come as no surprise that the use of statin medication is linked to brain issues such Parkinson’s disease. Cholesterol is there to help, not hinder!

			Statins and Ataxia

			Here we have a fairly new side effect associated with statin use. Ataxia is a chronic disease of the cerebellum which is Latin for ‘little brain’. It is the region of the brain that plays an important role in motor control. It also influences some cognitive functions such as language and attention, and plays a role in regulating the fear and pleasure response. However, it is more strongly linked to movement-related functions. People with ataxia experience loss of muscle control in their arms and legs, the outcome being a lack of balance and coordination or an abnormal gait.

			Ataxia occurs when parts of the nervous system that control movement become damaged and cells in the cerebellum degenerate or atrophy. Many cases of ataxia are hereditary but acquired or secondary cerebellar ataxia can be caused by conditions such as stroke, multiple sclerosis, tumors, alcoholism, peripheral neuropathy, metabolic disorders and vitamin deficiencies. However, and frighteningly so, a more recent finding shows that progressive cerebellar ataxia can be induced by hydroxyl-3-methylglutaryl-coenzymeA (HMG-CoA) reductase inhibitor – a cholesterol-lowering drug. So, once again, we see neuronal damage and degeneration with the use of statin drugs. Disrupt the cholesterol-producing pathway and we will get ‘brain and muscle issues’ along the way.

			Coenzyme Q10 deficiency has also been linked to cerebellar ataxia. And, in fact, after statin use was withdrawn and a specific treatment with coenzyme Q10 was introduced, progressive improvement of gait ataxia was seen in some patients. If you recall, CoQ-10 is a vital part of the downstream pathway to cholesterol production; it is our most significant essential nutrient and is located in all of our cells.

			Myopathy and Rhabdomyolysis

			Myopathy, a muscle-wasting disease and a serious condition that can cause congestive heart failure, is often seen in statin users. Remember, the heart is a muscle and statins can impair the pumping functions of the heart. Another outcome associated with CLD use is myositis (inflammation of the muscle) and the deadly rhabdomyolysis. Rhabdomyolysis is the most severe form of myopathy and is a serious condition which involves the breakdown of skeletal muscle tissue. When this happens, there is a release of a protein found in the muscle tissue, called myoglobin, into the bloodstream, which results in myoglobinuria and blockage and damage of the kidneys. Myoglobinuria is when there are large amounts of myoglobin present in the urine, which are usually excreted out of the body. When there is too much of it in the urine, it can affect the filtration mechanism and cause major problems. Myoglobin can also break down into potentially toxic products which then go on to cause kidney failure and, eventually, death. Baycol (cerivastatin), a commonly prescribed cholesterol-lowering drug, was taken off the market in August 2001 because of its association with numerous deaths from rhabdomyolysis. Remember, all statin drugs use the same mechanism: they inhibit the enzyme HMG-CoA reductase. Deaths from this horrific form of muscle-cell breakdown are still being reported.

			Note: Although it is well-known that statin users can develop musculoskeletal issues, another important and more recently discovered adverse effect relating to statin use is muscle rupture.

			Statins and Diabetes Type 2

			If you recall, we touched on statin medication and the diabetes-type-2 connection in chapter 4. Diabetics are often prescribed statins because of their high-risk status of heart attack – diabetes is an independent risk factor for the development of cardiovascular disease. For more than two decades it’s been known that statins can adversely affect insulin secretion and sensitivity. And, as we already stated (chapter 4), statins increase the risk of adult-onset type 2 diabetes, with various studies showing that statins can increase the risk by 10%-20%, with the risk being directly linked to the dose of the medication. These particular studies were designed to observe the effects of statins on cholesterol.

			The JUPITER trial (an Intervention Trial Evaluating Rosuvastatin) we mentioned in chapter 4 demonstrated, post hoc analysis based on gender, an incredible 50% increase in the incidence of physician-diagnosed diabetes in women who took Rosuvastatin. Also, the Women’s Health Initiative (WHI) Study of 153,840 postmenopausal women showed that statins taken for three years demonstrated a significant increased risk of new-onset diabetes.

			Another interesting study was done more recently in Scandinavia over a period of six years by a team of six doctors from multiple universities, involving 8,749 non-diabetic individuals. The final results were published on March 4th, 2015 in the medical journal Diabetologia, with the study concluding that: “Statin treatment increased the risk of type 2 diabetes by 46%, attributable to decreases in insulin and insulin sensitivity and insulin secretion.”

			This particular study was specifically designed to observe the long-term effects of statin use with regard to developing type 2 diabetes in otherwise healthy people, rather than just observe the effects of statins on cholesterol over the short term (short-term clinical trials cannot fully describe the risk/benefit of long-term statin therapy). Atorvastatin (Lipitor) and simvastatin (Zocor), the two most common and well-known statins worldwide, were seen to give the worst results. The net positive effect on primary prevention of heart attacks for statins across the board is approximately 10% (and only in those with pre-existing heart disease), so swapping a 10% risk improvement for a 46% risk increase seems incredibly absurd.

			Moreover, one particular study done by a set of researchers in Ireland found that there was a categorical lack of evidence to support the use of statin therapy in primary prevention. They also found that statins actually increased cardiovascular risk in women, the young and people with diabetes. Furthermore, statins are linked to triple the risk of coronary artery and aortic artery calcification – coronary artery calcification is the hallmark of potentially lethal heart disease. Why take this drug when it causes so many devastating results and does NOT resolve heart disease? Again, it beats us!

			In the Prospective Study of Pravastatin in the Elderly at Risk (Prosper) Trial, a three-year randomized primary and secondary prevention trial involving 5,804 elderly men and women (average age: seventy-six) demonstrated that new-onset diabetes was significantly increased by 30%. Why prescribe statins to the elderly in the first place when cholesterol levels naturally begin to decline at age seventy (see chart below)? And when, in actual fact, high cholesterol levels have been seen to be more protective, at every level, for the elderly – the more adequate the levels are, the longer the lifespan. Everyone over the age of sixty-five should understand that the older you get, the more dangerous it is to have low cholesterol levels. We should take into account that over 90% of cardiovascular events occur in the elderly (individuals over age sixty-five) and almost 48% of American people over the age of seventy-five are now on statin medication.

			Many individuals are prescribed lifelong statin therapy; the result of this long-term exposure is extremely important. One study showed that there was a 363% increased risk of diabetes after fifteen to twenty years of statin exposure. The longer you take it, the higher the risk.

			Yes, you got it right! Statins increase the risk of diabetes, and the higher the dose, the higher the risk, and the longer the therapy, the greater the risk for everyone who takes them! As we mentioned previously, diabetes is already a risk for heart disease, yet diabetics are continually being recommended high-dose statin therapy to prevent heart disease, usually for life. This just doesn’t make sense; why do that?

			Interestingly, a recent cohort study showed that short-term statin use in primary prevention was also linked to an increased risk of long-term diabetes and diabetic complications and, we might add, without cardiovascular benefits. There is no getting away from it: it is better to leave statins out of the equation altogether.

			Another thing: many longstanding diabetics suffer from peripheral neuropathy, which causes a loss of nerve function, numbness, tingling and pain – statins can make the situation worse. Why prescribe these drugs when it is well known that diabetics suffer from peripheral neuropathy in the first place?

			The Cholesterol-Age Axis
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			As you can see from the above chart, cholesterol levels in the body increase with age until the age of seventy, when they begin to stabilize. Steroid hormones, on the other hand, that are produced from cholesterol, decline with age – keep watching those dots! By the time we reach eighty, cholesterol levels are lower still and comparative to the younger age groups, but without, unfortunately, an increase in the all-so-important steroid-hormone production – remember, hormones are the single most powerful messaging machine in the human body and are what keeps it up and functioning correctly.

			Like we just said, almost 50% of American adults aged seventy-five and over are on statin medication. Why? It truly doesn’t make sense! Statin therapy is commonly prescribed in the over-eighty-year-old group despite the lack of randomized trial evidence supporting this ‘fashion’. Moreover, it has been reported that smoking, hypertension, diabetes, but not lipid parameters, are predictors of all-cause mortality in the elderly.

			Statins and Cancer

			We already spoke about low cholesterol levels and their association to a higher risk of cancer in chapter 4. To continue, all cholesterol-lowering drugs, from fibrates to statins, have been linked to an increased risk of developing cancer. Remember, these medications all affect the basic mechanism of cholesterol in a major way. Low cholesterol levels are a known risk factor for cancer. In 1996, an article in the Journal of the American Medical Association reported that fibrates and statins (the two most popular classes of lipid-lowering drugs) caused cancer in rodents, and often at levels as those prescribed to humans. Admittedly, evidence of cancer and lipid-lowering drugs from clinical trials in humans are inconclusive, largely due to inconsistent results and insufficient long-term studies.

			An important note: The Deputy Director for the Division of Metabolism and Endocrine Drug Products for the FDA, Dr Gloria Troendle, noted that the cholesterol-lowering drug gemfibrozil (classed as a fibrate) has repeatedly been shown to increase death rates among users. What Dr Dzugan and I find even more frightening is that Dr Troendle stated that she did not believe the FDA had ever approved a drug for long-term use that was as cancer-causing at human doses as gemfibrozil.

			A Good Selling Point: Statins Cure Cancer

			There are, of course, studies out there that suggest that there is no association with statins and cancer (of course there is an association, a very big one!) and, strangely enough, there are also studies out there that suggest that statins could be used as an effective anti-cancer drug (ridiculous!) due to their high cytotoxic potency. This simply means being toxic to cells – they kill cells, as does chemotherapy. The principle behind it is the same. This may sound good but it isn’t. Yet, we hear you say: “Anything that fights cancer must be good, no?” Not always!

			Okay, now you are confused, so let’s take a look. Statins break the body down by inhibiting the body’s most powerful ‘messaging machine’, hormones. Remember, hormones are produced from cholesterol and statins inhibit cholesterol. Hormones are the most independent factor for a functional immune system. A major component of having a strong immune system is hormonal health. Hormones communicate with each other, so, when hormones are working in harmony and are balanced, they protect us, in the true sense of the word; hormones protect our hearts, our bones, our brain and our body. When there is a breakdown or disharmony and communication is halted, our body breaks down along with our protector, the immune system, and other body systems. Hormones are what we classify as ‘the human network of health’. With a decline or an imbalance of hormones, we cannot expect to be healthy. CLDs create an unhealthy scenario.

			So, to continue with this statin and anti-cancer medication theory… The difference between statins and chemotherapy is that statins are used on a daily basis, whereas chemotherapy only lasts as long as it is needed. Whatever, chemotherapy is toxic to our system, to our cells, and is not good. The fact that a statin drug could be potentially used as a chemotherapeutic agent is slightly more than worrying. So, statins kill cells, both cancer cells and healthy cells, as does chemotherapy. But think about this for a second and hang on to that thought – not to be binned! If statins were to be used as an all-over anti-cancer drug and were to be prescribed to people with cancer (or without cancer, for that matter), what would happen? They would duly alter body physiology because statins inhibit cholesterol production, which in turn would cause a decline in hormone production. Hormones play an essential role in supporting the immune system; when hormones are low or become imbalanced, a dangerous scenario will be near at hand. This is when the immune system downgrades or becomes weak, leaving a wide open space for cancer, along with other ailments, to take hold and overwhelm the body – our fight-back mechanism has been disarmed. The thought of chemicalizing the body with these drugs seems absurd. The damage they do, on and at every level, is infinite and tremendously frightening. The thought of destroying the body instead of building it up really makes no sense.

			Women and Statins

			Both Dr Dzugan and I believe that women are highly underrepresented (but that does not mean to say that men, youth and the elderly are any better represented) when it comes to statin medication, heart disease and total mortality rates. And, in fact, there is not one published trial (with placebo controls) that conclusively establishes that statins reduce mortality in women.

			Many people believe that breast cancer kills more women than heart disease. This, of course, is untrue. Heart disease is the leading cause of death for both men and women, although women tend to develop heart disease ten years later than men, post menopause, equaling a man’s risk at approximately aged seventy. For this reason, women are now being prescribed statins in ever-increasing numbers. Health professionals are still stuck in ‘stuck mode’, believing that prescribing statin medication will avoid a heart attack. One would think that, as so many women (and men, for that matter) are now being prescribed CLDs, there would have been clear evidence to show a mortality and cardiovascular mortality benefit. There isn’t! Try to remember who is behind these studies Big Pharma! Big profit margins! The more people (both men and women) on statins, the better. The get-rich-quick mechanism!

			When studying the use of Crestor in healthy men and women, the JUPITER trial found that there was NO significant reduction in heart attack and death in all participants taking statins compared with the control group (the group that did not take statins). Another primary prevention study and meta-analysis of eight trials looked at the gender benefits of statins in preventing cardio events. In conclusion, the study showed that statin therapy did not reduce the risk of CHD events in women without prior cardiovascular disease, and statins did not reduce the risk of total mortality in either men or women.

			Statins reduce neither total mortality nor cardiovascular mortality – remember, dead is dead in any case scenario! A recent study in the journal Cancer Epidemiology, Biomarkers & Prevention noted that women who took statin medication for more than a decade had double the risk of developing the two common types of breast cancer: invasive ductal carcinoma (IDC), which starts in the ducts of the breast before spreading inwards and accounts for approximately seven out of ten breast cancers cases, and invasive lobular carcinoma.

			Experts at the Fred Hutchinson Cancer Research Center in Seattle, USA, also found that the possibility of contracting invasive lobular carcinoma, accounting for 10%-15% of breast cancers, went up almost 2.5 times in some women on statins long term.

			Also, the use of statins, in particular lipophilic statins (fat soluble), was linked to an increase in the non-melanoma-skin-cancer (NMSC) risk in post-menopausal women in the WHI (Women’s Health Initiative) study cohort.

			The reasoning behind this is, of course, hormonal disruption. Statins affect hormone regulation in the body, they stop the cholesterol-production mechanism and, therefore, interfere with hormone production. Interfering with hormone production will cause an imbalance of hormones. It is only obvious, then, that women on statin medication are significantly more likely to suffer from estrogen-sensitive cancers. Remember, hormones are the ‘human network of health’ and are also the most independent factor for a functional immune system.

			We are asking, why on earth, then, would anyone take a statin drug, especially when it can cause cancer, increases total mortality, and does not resolve coronary heart disease?

			7. AN ACCURATE ACCOUNT: RESTORATIVE VERSUS CONVENTIONAL MEDICINE

			At the beginning of this book, we touched on restorative medicine and how it was based on solid scientific research and evidence. It is now time to take a deeper look and understand what restorative medicine truly is and how it can help you achieve normalized cholesterol levels, which is key to optimal body function, and thus avoid cholesterol-lowering drugs. At the same time, it can enable you to achieve optimal health, a disease-free life, along with positive longevity. It is about maintaining confidence, memory, competence, vitality, positivity, mobility, libido, vision and the foresight you had in your youth until the very end of life. This is possible.

			Restorative medicine is a complete medicine, a real medicine, a medicine that considers and treats the body as a whole. It’s a medicine that wants to treat you to stay healthy and wants to prevent you from ever becoming ill. It is a medicine that doesn’t wait for your body to be so broken and sick that it can no longer be treated – that’s the old approach; that’s conventional medicine’s approach.

			Restorative medicine views the body and health in a complete sense – it is a ‘whole-body approach’. Optimal health (optimal body function equals optimal health) is what restorative medicine is looking to achieve: the hormonal network, along with internal organs and systems, functioning at maximum efficiency. Restorative medicine looks at prevention, not only cure, by keeping the body totally and optimally balanced. The real goal is to restore function and not necessarily treat disease; it wants to maintain or correct function before illness has a chance to silently but surely creep in. This is the essence of restorative medicine. Restorative medicine is for everyone; you don’t have to wait for the body to go into ‘physiological breakdown mode’ before searching for a qualified restorative doctor. Better sooner than later.

			Restorative medicine addresses physiological breakdown and corrects physiological errors we acquire with age by optimizing our physiological profile. Cholesterol levels, for example, that naturally increase with age are due to an age-related decline in endogenous (manufactured in the body) hormone production. This is a clear sign that something is malfunctioning within the body; it is a warning sign. This is what is known as physiological error. This is what is classed as a symptom: your body is talking to you, telling you something is wrong. Symptoms are the body’s way of trying to regain homeostasis (balance): your body’s defense mechanism.

			Restorative medicine offers us something unique: life. It extends our life-span, together with prolonging youth-span and health-span, through early detection, prevention, treatment and reversal of age-related dysfunction, disorders and diseases in both men and women. This is a branch of medicine that strengthens the immune system, rebuilds and restores the body, correcting hormone imbalances with the use of bioidentical hormones (hormones that have the same molecular structure as substances produced in the body), vitamins and minerals, which all interact to enhance and optimize body function, naturally and gently restoring the vitality, energy and vigor of your youth without any harmful side effects. If you recall (chapter 6), we stated that hormones are the most powerful ‘messaging machine’ in the human body and are the most independent factor for a functional immune system. A major component of having a strong immune system is hormonal health – hormones are, remember, ‘the human network of health’. When hormones are balanced, they protect us; when there is a decline, an imbalance or disharmony, the body breaks down along with our protector, the immune system, and other bodily systems.

			Bioidentical hormone therapy restores harmony, stability and balance throughout the body, its systems, the mind and emotions, offering an amazing opportunity to live a long and healthy, disease-free life. We have become used to accepting the aging process as normal – becoming ill, frail, weak, tired, being overweight, having cholesterol levels that are not within normal or adequate ranges, having diabetes, etc. It doesn’t have to be like that. We have become used to hearing about friends and neighbors dying from cancers, heart disease and Alzheimer’s (the three major killers) every other day. We are used to hearing that more than half of the Western world over fifty is, or should be, according to conventional medicine, on a statin drug with the intent to lower cholesterol and supposedly cure heart disease. We know it doesn’t cure heart disease it only makes the situation worse by offering us a myriad of health issues!

			Bioidentical hormones are the present and the future, a safe alternative and are so much better than the cancer-causing synthetic hormones of bygone days. They are far more efficient, effective and functional than any drug, statins included, on the marketplace today. Bioidentical hormones are life-giving hormones. With a small commitment to enhancing your lifestyle and supported by these life-giving hormones, you can extend your life and the pleasures that go with it by decades, along with normalizing your cholesterol levels. And – again, we repeat ourselves – without any form of cholesterol-lowering drugs which, if you recall, have a high risk of mortality from any cause and offer many deleterious side effects. An optimal state of health and wellness can be achieved at any age; normalized cholesterol levels are intricately entwined in that optimal health scenario. If cholesterol levels are not within a specific ratio (balanced, neither too high nor too low) for the individual, then optimal health will remain elusive. The effects of aging, ill health and this obsession with these dangerous cholesterol-lowering drugs no longer need to be tolerated. Cholesterol levels that are not within normal ranges can now be corrected – no statin drugs involved. You can enjoy your life whether you are ‘fifty plus’ or younger, without the fear of being told that you have to take a CLD. Instead, you can rebalance your life so that you have a deeper inner silence, relaxed peace, regenerated enthusiasm for life and sex alike, enhanced vitality and boosted positivity, together with total health, enabling you to live life well into your golden years and enjoy infinite wellness. Absolutely no pharmaceutical drugs involved.

			We must add, though, that restorative medicine is not about being obsessed with youth; it is about being healthy until the very end of life. It is about protecting and enhancing your maturing health. It is about being proactive about the aging process, taking care of yourself so that you can live the life you want to, not the life that has now become the expected norm of illness and disease, debilitating or otherwise – this, unfortunately, is what conventional medicine has to offer. We no longer have to settle for subpar health; restorative medicine can offer us so much more. Life is about enjoying every stage of it, being able to embrace the experiences and lessons learned and using them to the full until the very end. Restorative medicine aids us in aging with style, grace, vibrancy and energy, maintaining that easy movement, clarity of thinking, sexuality, sensuality and zest for life we had in our youth. Each stage of life is wonderful when you are truly well. It is utterly disastrous to think that so many people will live their later years in ill health, misery and solitude, thwarted by a dysfunctional body and mind, drowning in a sea of despair and pain, a life of endless medical appointments and chemical drugs to treat totally preventable disorders such as high/low cholesterol levels and a lot more. There is an alternative to this dark and frightening scenario – restorative medicine is the answer.

			This, of course, is not to say that conventional medicine does not have a place in this world, because it does. However, it should be used as a last resort and, without doubt, cholesterol-lowering drugs should be struck from the marketplace altogether. Conventional medicine has given us many important things: surgery and anesthetic, blood transfusions, and penicillin and other antibiotics that have changed the world forever. These drugs have expanded the human lifespan greatly over the decades but, unfortunately, not always the quality of it. Any chemical drug, including and especially cholesterol-lowering drugs, sets up new reactions that declare war on everything they touch. More often than not, lifetime drugs cause problems and adverse side effects to another part of the body, which then need to be corrected by another form of drug and so it goes on until we get weaker and weaker, sicker and sicker. Drugs do not heal, they only abate. Drugs do not get to the root cause, they only cover up, something like a Band-Aid, until another health issue occurs that is perhaps much more serious.

			Restorative medicine, on the other hand, discovers the root cause and corrects it instead of suppressing and hiding those niggling ailments and symptoms which will, at a later date, become something more serious. Restorative medicine focuses on the symptoms, identifies the underlying cause and corrects it. It focuses on YOU, the patient. Restorative medicine is the only thing that can normalize cholesterol levels without any adverse side effects, ward off illness, fatigue, migraine, weight gain, depression and, at the same time, protect against heart disease, cancers, diabetes, Alzheimer’s and many other chronic diseases.

			Remember to Educate Yourself: Forewarned Is Forearmed

			Where health is concerned, there is no better way than to educate yourself – knowledge is power. In today’s society, the scope and complexity of chronic disease and medical conditions that are so prevalent are not only heartbreaking but also breathtaking: Crohn’s disease, ulcerative colitis, fibromyalgia, lupus, multiple sclerosis, migraine, chronic-fatigue syndrome, osteoporosis, as well as the above-mentioned. More often than not, the treatment recommended by conventional medicine is so toxic that it is worse than the actual illness. Just take a look at individuals who have been on long-term synthetic steroids that supposedly treat some of these conditions: these synthetic steroids tear your immune system down, they kill it, allowing diseases such as cancer and many other devastating illnesses to take hold. Bioidentical hormones, on the other hand, activate, enhance, regenerate and strengthen the immune system, helping to hold chronic disease and cancers at bay, promoting the healing and repair process in the body along the way. To successfully treat any disease, it is important to understand the underlying cause of that particular illness. It is impossible to develop an effective treatment until you know what the underlying cause is and where it is coming from; conventional medicine does not get this – restorative medicine does! Understanding restorative medicine is understanding that the majority of chronic illnesses is due to a hormonal imbalance.

			It is truly important that the layperson becomes aware of the treatment options available. Patients, in particular, should educate themselves about the prescription drugs they are taking and investigate natural alternatives such as restorative medicine. In that way, they will be better prepared when making healthcare decisions.

			What Are Bioidentical Hormones and Synthetic Hormones (Conventional Hormones)?

			Bioidentical hormones have been available since the 1930s and are considered a natural component – they are not a pharmaceutical drug. These plant-based supplements are compounded from plant extracts, such as soy and wild yam, that are then bioengineered in a lab to become an exact copy of the human hormone. A good example is manmade progesterone that is synthesized in a laboratory from the molecule of so-called diosgenin, found in wild yam, giving a molecule-identical result. Wild yam does not contain progesterone so, to achieve a natural-progesterone result, it has to be made in the laboratory. This ensures that the progesterone is one hundred percent bioidentical or natural to the requirements of the human body.

			These are life-giving molecules and protect us in various ways by restoring hormone levels that naturally decline with age, preventing a host of health issues and innumerable diseases. A steady decline of critical and vital hormones will eventually lead to an array of complex and debilitating health issues.

			As bioidentical hormones are exactly the same in terms of molecular structure, our bodies know exactly how to take these natural substances and metabolize them in precisely the same way they metabolize the body’s natural hormones, using them for energy, repair and regeneration, and excreting them when necessary and without difficulty. They cause no known harmful side effects when prescribed correctly. The research and use of bioidentical hormones has been well-documented for many years but it is only in the last decade that they have become more widespread and known to the general public. Bioidentical hormones, when prescribed in physiological not pharmacological doses, are the pathway to optimal health. These unique molecules interconnect to activate every system in the body, aiding the mind-body connection of optimal health.

			Note: A physiological dose refers to a dosage required to maintain normal or optimal levels of hormones. These are doses small enough not to cause problems within the body. When doses are too high, as occurs in pharmacological doses, the body will then shut down the production of its own hormones. The body senses that there is too much of the hormone in circulation. When hormones are prescribed in physiological doses, this doesn’t occur. When pharmacological doses are used, the body then becomes dependent on those larger doses and negative side effects will occur.

			A very important distinction needs to be made between bioidentical hormones and synthetic hormones (produced by the pharmaceutical establishments): bioidentical hormones are safe and effective for the reasons stated above and come without the risks linked to synthetic hormones; synthetic hormones, on the other hand, are concocted from potentially harmful ingredients, such as pregnant mare’s urine (synthetic estrogens) and progestins (synthetic progesterone such as Provera), as seen in hormone replacement therapy (HRT) and the contraceptive pill. As these hormones are a non-natural substance, the body cannot metabolize these alien hormones safely and efficiently without going on to produce toxic by-products which will eventually create a drastic situation in the body, including cancer. We believe a more precise term for HRT would be ‘hormone substitute therapy’ rather than ‘hormone replacement therapy’, primarily because women’s natural hormones are being ‘substituted’ (definitely not replaced) with a chemical drug. How can you possibly replace something in the body that has never existed in the body something the body has never had? Drugs like these do NOT belong in the body. They are not a replica of our own hormones, they are similar yet different and therefore act differently in the body. The pharmaceutical industry takes natural molecules and tweaks them so that they can be patented (patented pharmaceuticals make money, lots of money).

			Chemically altering by adding or subtracting one or two atoms of a molecule, for example, makes a big difference to how the body is affected; even very small amounts can create major effects. For example, the difference between testosterone and estradiol (a type of estrogen) is only one hydrogen atom and a couple of double bonds. Now, just imagine what pharmaceutical companies do to perfectly natural hormones when they add whole chains of molecules and what effect these have on our bodies. They are not making a drug that works better but, by doing so, they are inventing one that behaves similarly yet differently enough to be patentable, one that does us more damage in the long run.
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			The truth is that the body has an inbuilt system that metabolizes our own hormones and, therefore, natural bioidentical hormones easily and efficiently. For every natural hormone there are enzymes and other chemicals that work exclusively to produce a smooth, non-problematic, no adverse-side-effect landing. And, in fact, estradiol that is produced in the body is easily eliminated through urine within one day, while the synthetic form (Premarin), as used in HRT, can take up to weeks or more post-treatment, due to storage and slow release from fat (adipose) tissue. The body does not want or need these synthetic hormones; they confuse the mind and body setup, provoking a dangerous situation. The human body is, in fact, designed to metabolize endogenous estrogens (and all endogenous hormones) or, in this case, bioidentical hormones that are an exact copy of our own, NOT horse hormones. Chemically created hormones do not belong in the body. The body does not have a deficiency of these synthetic hormones and never will do.

			Synthetic hormones are extremely problematic to the body. One of the major issues with progestins (synthetic hormones), versus bioidentical progesterone, is cancer. Women who use the conjugated form of horse estrogens and progestin (HRT) have a significant increased risk of breast cancer, while women who use bioidentical progesterone have a significant decrease in breast cancer risk.

			What is Optimal Health?

			At the beginning of this chapter, we established that restorative medicine’s overall goal is to achieve optimal health. To achieve this, we need to obtain optimal hormone levels, each balanced perfectly and within the correct ratios, so as to mimic our healthiest prime. It is absolutely impossible to achieve optimal health without first accomplishing balance within the hormonal system. Every system in the body – including the cardiovascular system, the nervous system, the circulatory system and the immune system – is dependent upon a balanced hormonal system.

			Optimal hormone levels are the key factor to overall health, in normalizing cholesterol levels and sustaining longevity. When we say optimal levels we mean the optimal levels that you had when you were young. At about aged twenty-five, our hormone levels are at their peak and, therefore, this is when we are at our best, both mentally and physically. This is why restorative medicine uses these levels as a guide in achieving optimal health. Thereafter, hormone levels slowly decline, the decline accelerating as time goes on. The objective is to restore hormone levels to a youthful, healthy, energetic level. Importantly, though, we need the correct amount, neither too much, nor too little – we need to find balance. This can only be achieved by an expert in restorative medicine. Restorative medicine is an art. It is a real medicine and one that works.

			To ensure robust health and a strong and vigorous future, declining hormones need to be restored. Otherwise, the body will be unable to function optimally and the ‘body-breakdown’ process will continue to slide into the depths of despair.

			8. HORMONES FOR HEALTH (NOT FOR DISEASE)

			In chapter 6, we discussed the biosynthetic pathways for the creation of cholesterol and the multiple processes that occur in this pathway, along with the blockage, by way of a cholesterol-lowering drug, of the enzyme HMG-CoA that is necessary for the production of cholesterol, the final product, before going on to be converted into a cascade of steroid hormones. Therefore, CLDs do the job they were designed to do, i.e. lower cholesterol but they do not, we might add, resolve the problem of heart disease.

			So What Have Hormones Got to Do with It Then?

			Let’s start by saying that anything that inhibits cholesterol will interfere with hormone production. Hormones are essential for the correct functioning of the human body and physiology – our hormones are a key component to our overall health. It is, therefore, important to understand the role steroid hormones play within the body, in total wellness and in longevity. Understanding hormone synthesis will, once again, help you to understand the delicate and tightly controlled mechanism in the body. Interfere with any bodily system and you will create an unnecessary ‘time bomb’ of ill health.

			At this point we feel we should emphasize that drug companies know only too well that when cholesterol production is suppressed, steroidal production will also be suppressed. However, these conniving, money-making drug companies deliberately cover this fact up by sponsoring studies that demonstrate that, of course, CLDs have no major effect on steroid-hormone production. If it were proven that CLDs did, in fact, impact steroid-hormone production, these drugs would have an even bigger question mark hanging over their heads. This would be the evidence, without a shadow of a doubt, that these drugs can, in fact, cause drastic and dangerous downstream effects on physiology.

			The hormonal system, which is commonly known as the endocrine system, controls many important physiological functions in the body. The foundation of the endocrine system is the hormones and glands. Most of the body’s hormones are produced by the glands of the endocrine system. These glands include the hypothalamus, pituitary gland, pineal, thyroid and parathyroid glands, adrenal glands, pancreas, ovaries and testes.

			The word ‘hormone’ comes from the Greek language and means ‘to set in motion’, which is very appropriate as our hormones are shifting all the time in an effort to maintain harmony within the body. Everyone’s hormones are as unique as a fingerprint and our DNA.

			Hormone levels consistently change or shift throughout life; the amount of hormones the body manufactures and the degree to which they fluctuate or change are important factors in how our body functions or dysfunctions. There are many factors that influence hormonal production: age is one (a big one), stress is another, others are toxins, taking antibiotics, an unhealthy diet, too little or too much exercise, taking too many vitamins or too few and, of course, cholesterol-lowering drugs, alongside bisphosphonates that we mentioned previously in chapter 5 and other conventional drugs.

			The key point to keep in mind is that hormones decline with age; this becomes slowly evident at the age of thirty, shifting into second gear at forty, then third gear at fifty, accelerating into fourth and fifth as time goes on. This goes hand in hand with the fact that we are genetically programmed to die.

			Why is it, then, that we don’t all die at the same age? Why not all die at aged eighty or eighty-one if it is this hormonal decline that dictates our natural death? Good question! Or why don’t we all have the same health issues and impairments due to this decreased hormone production? Another good question! It is because we are all different, we all regulate, metabolize and use hormones differently. And, of course, we all lead different lifestyles. There is not one individual that is the same as the other; we all function differently.

			The Great Regulators and Controllers

			Hormones decline because the endocrine glands cannot keep up the same production of hormones as we made in our younger years. Hormones affect every bodily process and have an enormous influence on the way we look and feel. They are vital for repair and are the most powerful molecule in the regulation of an optimal physiology. They are vital parts of the neuro-endocrine-immune system. The neuro-endocrine-immune system simply refers to three major systems. The nervous system is a collection of all the neurons in the body that are responsible for transmitting impulses and signals throughout the body. There are various subdivisions of the nervous system, such as the central nervous system which includes the brain and spinal cord, and the peripheral nervous system which includes the sympathetic and parasympathetic systems. However, it is the endocrine system that is more directly linked to the production of hormones as it is directly in charge of manufacturing a vast and varied amount of hormones through the aforementioned glands.

			Hormones transport information from the brain to the glands, then from the glands to all the cells throughout the body, and from the cells to the brain. In cells, hormones control cell proliferation, differentiation (a process by which cells become more specialized cells), protein synthesis, metabolic rate, etc. Basically, a hormone is a chemical substance produced or secreted by the gland. Hormones are the body’s chemical messenger that sends instructions or information from one set of cells to another. No less than 60 trillion cells are affected to a certain degree by these extraordinary hormones. From the moment the umbilical cord is cut and our first breath is taken, hormones are key to how we function, grow and age.

			How it works: the glands of the endocrine system release important hormones – such as pregnenolone, estrogens, testosterone, progesterone, DHEA, cortisol, aldosterone, melatonin and thyroid hormones – directly into the bloodstream and then search out cells fitted with special receptors. The release of these hormones is controlled by a master gland in the brain called the hypothalamus. Their goal is to reach their specific destination; each specific hormone is designed to deliver specific information to a specific cell group or organ throughout the body. Once the hormone has been recognized, metabolized and used, it then travels to the liver to be broken down and expelled from the body. If just one part of this process fails, a hormonal imbalance will occur.

			Hormones talk to each other, they network and are all interrelated, mutually pumping each other up or slowing each other down to achieve homeostasis. Homeostasis is simply described as equilibrium or balance which is maintained by various feedback mechanisms, both positive and negative. A very simple example of homeostasis is the regulation of our body temperature or the acidity or alkalinity (pH) of our blood.

			Hormones are players of a team that is responsible for the maintenance of our health. Block the manufacturing plant, cholesterol, by taking a statin drug and we disrupt our hormone production; mute our cholesterol production and we mute our hormone production. Mute our hormone production and we take away our health. It’s as simple as that! Remember, hormones are the ‘human network of health’. With low or declining hormone levels we cannot expect to be healthy or stay healthy.

			The Endocrine Glands and Hormonal Genesis

			The hypothalamus plays a role in growth, appetite, conversion of food into energy (metabolism), blood pressure, our level of sexual activity, our mood, and our responses to heat and cold. It is the major link between the endocrine system and the nervous system. These two systems are the most profoundly affected by regulation – regulation means that the organs and tissues are able to respond appropriately to a stimulus: they understand the message. Each system has a feedback on the other and works in harmony when functioning at optimum. The nervous system works at breakneck speed, regulating within seconds; the endocrine system, on the other hand, functions more slowly, its adjustments taking from minutes to hours to develop.

			The hypothalamus is often called the hormone receptionist, receiving messages that come from the brain, which in turn release hormonal messages to the pituitary gland located just below the hypothalamus. It is the keeper of internal balance and homeostasis, and acts as a call center for most of the body’s hormonal systems.

			Pituitary Gland

			The pituitary gland is located at the base of the brain and is about the size of a pea. It is divided into two distinct parts – the anterior and posterior lobes – and produces hormones that control several endocrine glands, each part producing specific hormones when prompted by the hypothalamus. The pituitary gland produces hormones that are essential in maintaining homeostasis in the body. As with all endocrine glands, the hormones that are produced by the pituitary gland are released into the bloodstream and then go on to stimulate target glands – such as the thyroid, adrenal and reproductive glands – to secrete their specific hormones. The target glands respond to the specific hormone as they bear receptors for that specific hormone. In other words, receptors bind to the given cell membrane or organ (which is genetically programmed) like a key in a lock to produce the requested effect on the metabolism and function of the target organ.

			Pineal Gland

			The pineal gland is a pine-shaped gland, hence its name, and is about the size of a raisin. It is located deep in the brain where it is lodged in a tiny cave behind the ocular nerves. It communicates closely with the hypothalamus to help govern various biological rhythms; it is the body’s timekeeper and knows our age. The pineal gland is photosensitive, meaning, it is activated by light. The retinas of the eyes send information or communicate through the sympathetic nerve system to the pineal gland, which then translates these impulses to release certain hormones in the brain. The pineal gland’s primary function is to produce and secrete the hormone melatonin. Melatonin is the hormone that is linked to the sleep-wake circadian (daily) cycle.

			Adrenal Glands

			If you recall, in chapter 5 we discussed the adrenal glands, the inner (medulla) and outer (cortex) regions. Each region produces its own specific hormones: the cortex is responsible for corticosteroids, whereas the medulla is responsible for catecholamines (epinephrine and norepinephrine), and each has very different yet important functions.

			The adrenal cortex consists of three zones; all three contain cholesterol, which is converted into the hormone pregnenolone. Remember, pregnenolone goes on to produce a cascade of other steroid hormones, including DHEA, progesterone, cortisol, estrogens and testosterone.

			Zona glomerulosa produces aldosterone and pregnenolone and helps maintain blood volume and pressure by way of controlling the blood balance of sodium to potassium.

			Zona fasciculata produces cortisol (the stress hormone) and pregnenolone.

			Zona reticularis produces pregnenolone, progesterone, DHEA and DHEA-S, as well as a small amount of estrogens and testosterone – although the latter two hormones are mainly produced by the ovaries and testes. After menopause, all women’s sex hormones are made by the adrenal glands.

			Males’ adrenals are usually slightly heavier than those of females. The adrenal glands are strategically placed near the aorta, which is the major artery of the body, and the major vein called the vena cava. This allows for a very rapid response to hormonal messages relayed through the bloodstream. Also, the adrenals are placed in near proximity to the liver, pancreas, major fat storage areas and the kidneys. These organs require rapid and immediate communication with the adrenal hormones. The wisdom of the human body!

			The adrenals’ hormones are prompted by the hypothalamus and then go on to communicate with the pituitary gland. The pituitary gland then communicates with the thyroid and back to the adrenals. This is a vital communication network in the body – break it and you break the human infrastructure that assists in keeping you healthy. Because of this so-called loop, the adrenals talk to all the other hormones and guide them. The adrenals direct the rest of the endocrine system to keep all the hormones balanced and are very important, in fact, critical, in the building up or breaking down of our health. If cholesterol is disturbed, blocked or inhibited in any way, then it is only obvious that the production plant cannot work efficiently. Hormones will not be produced in sufficient quantities, which in turn will cause a breakdown of the human body and consequently a host of health issues. It is impossible to be healthy without correctly functioning hormonal systems and, for the hormonal systems to operate correctly, all the endocrine glands (adrenal, pituitary, thyroid, ovaries and testes) must be working at full capacity and at their respective optimal levels. Cholesterol-lowering drugs inhibit this delicate ‘total-body’ mechanism.

			The Ovaries and Testes

			The ovaries and the testes are more well-known by almost everyone so need little explanation. Ovaries are responsible for the production of estrogens and progesterone which are known as the ‘female’ hormones, even though men have these hormones as well, albeit at different levels. Women have higher levels of estrogens and progesterone, whereas men have lower levels. The testes are responsible for the production of testosterone, which is known as the ‘male’ hormone, even if women have this hormone too. Men have higher levels of testosterone, whereas women have lower levels. It goes without saying that both ovaries and testes are vital for reproduction. We will go over estrogens, progesterone and testosterone in more detail later, as well as the important, vital and various roles they play in the body, apart from their reproductive duties.

			The Pancreas

			The pancreas is about the size of a hand and is found in the upper abdomen, lying behind the stomach and the intestines (gut). The pancreas is important both for hormones and digestion. The pancreas has a connection to the duodenum, which is the first part of the gut, and is connected to the stomach via a tube or duct. This duct allows the digestive enzymes that are made by the cells in the pancreas to travel to the small intestine to help break down agents such as carbohydrates, lipids and proteins, which in turn helps the intestines to absorb these nutrients. About 90% of the pancreas is dedicated to making digestive enzymes. Enzymes are special chemicals which speed up the body’s processes. The pancreas also secretes hormones; approximately 5% of the pancreas produces hormones. The hormones made in the pancreas are produced by several different cells which cluster together to form little islands or islets within the pancreas. These islets are known as islets of Langerhans, of which there are about one million dotted around the adult pancreas. The two main hormones secreted by the cells in the islets of Langerhans within the pancreas are insulin and glucagon. Insulin is responsible for lowering blood glucose, while glucagon is responsible for increasing blood glucose. Therefore, it is quite obvious that the correct functioning of the pancreas is important to avoid diabetes, among other things. Other hormones made by the cells in the islets of Langerhans include somatostatin, which helps control the release of other hormones, and gastrin, which aids digestion in the stomach.

			Thyroid Gland

			The thyroid gland, more commonly known as the thyroid, is a very significant gland and the largest in the human body. It is found in the lower part of the neck, just below the Adam’s apple, and releases the iodine-containing hormones thyroxine (T4) and triiodothyronine (T3). Iodine is acquired through food intake. This gland regulates the body’s metabolism, temperature and heart rate. Functions of the thyroid gland include: tissue repair and development, aiding the function of mitochondria, controlling hormone excretion, controlling oxygen utilization, regulating vitamin usage, assisting in the digestion process, regulating growth and stimulating protein synthesis.

			Thyroid function is very complex and profoundly affects nearly every other organ in the body, therefore the body and its systems are dependent on the correct functioning of the thyroid gland. The thyroid gland is under the control of the pituitary gland, which directly tells it how much thyroid to produce by creating a thyroid-stimulating hormone of its own (TSH). All cells in the body communicate with each other and every cell in the body is affected by the thyroid as it controls the speed at which energy is used by the cells.

			Knowledge Is Power!

			By now you will have understood that the glands of the endocrine system are, in fact, production plants manufacturing important hormones that all interact with each other, communicating with one another in an effort to maintain homeostasis which, in turn, maintains health. When this team is not functioning correctly, or working in concert, the body will shift into a state of imbalance or ‘breakdown’ mode. When there is an imbalance of even just one hormone, it will go on to affect the efficiency of the other hormones – the communication system is now down, which will provoke a breakdown of the human infrastructure and, therefore, our health. We cannot expect to be or stay healthy under these circumstances. These production plants, or glands, need the raw material to undergo the lengthy and complex process for the creation of these steroid hormones. Cholesterol is the raw material or molecule from which these steroid hormones are made. Without cholesterol, the body breaks down and begins to dysfunction, bringing with it a myriad of health problems. It is cholesterol that dictates our health. This is what is called physiology of the human body. Without optimal physiology we cannot have optimal health. Without cholesterol we can have neither of these. We cannot party!

			Time to Talk Hormones

			Pregnenolone

			We know that hormones decline with age, and pregnenolone is just one such example. At aged seventy-five, we have approximately 65% less pregnenolone than we had when we were thirty-five. Pregnenolone is what we like to call a ‘top-of-the-range’ hormone and is a direct descendent of cholesterol. It is the precursor hormone for the adrenal and sex hormones and is often referred to as the ‘grandmother hormone’ – all the adrenal and sex hormones are produced downstream from pregnenolone so, when levels of pregnenolone decline, so too will the levels of the other hormones that are produced from it. For women, the majority of this decline happens with the onset of menopause – it is during these years, and the years beyond this change, that women begin to suffer from a host of different health issues and symptoms linked to a pregnenolone deficiency.

			As well as being manufactured in the adrenal glands, pregnenolone is also produced in the cells of the liver, skin, ovaries and brain. However, pregnenolone levels in the brain are much higher than they are in the peripheral tissues. This is because, although much of the pregnenolone produced in the body is converted into other sex hormones, a certain amount of it remains unchanged, producing significant health benefits. And, in fact, a study published in the Journal of Steroid Biochemistry and Molecular Biology demonstrated that pregnenolone accumulates in the brain independently of sources in other areas of the body. If you recall, pregnenolone is derived from cholesterol. This ‘top-of-the-range’ hormone goes on to produce a cascade of hormones that includes DHEA (dehydroepiandrosterone), progesterone, testosterone and estrogens, aldosterone, and cortisol.

			Pregnenolone is not only a precursor to all the other steroid hormones, it also belongs to a group called neurosteroids, as do DHEA and progesterone. Neurosteroids are important for regulating the balance between excitation and inhibition of neurons in the nervous system. To better understand, neurons communicate; they shoot out messages both through chemicals and electricity. These messages and impulses travel along the nervous system at breakneck speed. Neurons are responsible for daily functions that enable us to live: movement, moving the arm up and down, walking in the park, closing the fridge door, etc. Being able to respond to stimuli on time and react to impulses promptly is particularly important in life but being able to control this excitability is just as important. The regulation between these two functions, excitability and inhibition, is vital for the correct functioning of the brain and, therefore, the body. We need both; our messaging system needs ‘sparks’ but it also needs a ‘brake’ mechanism. Low levels of pregnenolone have been associated with dementia in elderly patients. Alzheimer’s disease is the most common form of dementia.

			In chapter 6 we spoke about statins and their association with brain dysfunction and cognitive impairment – again, if we take a look at the biochemical pathway and how statins totally disrupt this pathway, one could only logically predict that problems will occur. Going back on ourselves and doing some logical thinking here, statins lower cholesterol, pregnenolone is a derivative of cholesterol; pregnenolone is a precursor to a cascade of steroid hormones and is a neurosteroid; so, if we lower cholesterol, we will lower pregnenolone and, as a consequence, the production of all the other hormones will be decreased. Pregnenolone is a potent antioxidant and is neuroprotective. It is a neurosteroid. So, if this ‘top-of-the-range’ hormone and neurosteroid is lowered, we will take away its neuroprotective qualities. Put this together with the fact that hormones decline with age, and the brain situation doesn’t look so good. Pregnenolone functions as a neuroprotective agent, guarding against cognitive impairment and Alzheimer’s. Pregnenolone not only helps us cope with stress, it enhances concentration, improves memory and is a key player in mood control.

			Pregnenolone is an androgen, as are DHEA and testosterone, and helps maintain and optimize muscle function. What are our muscles and brain going to do when there are inadequate levels of pregnenolone? Problems will occur.

			A decrease in pregnenolone also causes symptoms such as feeling tired, being unable to cope with stress and having a lack of energy and enthusiasm. Other signs of below-optimal levels include low blood pressure, joint pains, frequent urination, cravings for salty foods, a loss of underarm and pubic hair, and increased risk of infections.

			Apart from aging, the other known causes of a pregnenolone deficiency are low cholesterol levels (keep in mind that cholesterol-lowering drugs’ function is to lower cholesterol) and hypothyroidism (this is when there are not enough thyroid hormones being secreted from the thyroid gland). If you recall, the body and its systems are dependent on the correct functioning of the thyroid gland, and nearly every organ in the body is profoundly affected by this important gland. When this ‘communication mechanism’ dysfunctions, pregnenolone production will also be affected. Remember, hormones talk to one another and are all interrelated, working in harmony for the sake of the body to maintain balance and, therefore, correct function. Another cause of low pregnenolone is a pituitary tumor; pregnenolone will make more cortisol and less of the other hormones to help the body deal with stress – remember the ‘stealing process’ we talked about in chapter 5 known as the pregnenolone-steal phenomenon?

			Another important point to keep in mind is that when pregnenolone levels are low, the production of all the other steroid hormones will be decreased, provoking an imbalance. As a result, cholesterol production increases to try and correct the hormonal deficit (cholesterol produces hormones). Of course, when CLDs are involved, this process cannot happen – cholesterol cannot increase so hormones cannot be made in adequate quantities. The body needs these hormones like it needs cholesterol to function at optimum efficiency. The body is screaming out; it is desperately trying to correct this dysfunction (a decline in hormone production). The increased cholesterol production is a self-survival mechanism. Cholesterol (point of hormonal production) increases in an effort to produce more hormones. The whole body is interconnected: every system, organ, cell, mechanism and ‘messaging machine’ work together to form a network of harmony and perfect balance within the body. When this networking system is interrupted, the body cannot possibly maintain balance. This is when we see the onset of health issues appear.

			The Major Functions of Pregnenolone in the Body

			•Enhances nerve transmission and memory

			•Assists in the repair of nerve damage

			•Improves energy levels, both physically and mentally

			•Improves sleep

			•Regulates learning and memory, alertness and pain control (modulates NMDA receptors)

			•Increases resistance to stress

			•Promotes mood elevation

			•Reduces inflammation and pain

			•Regulates balance between excitation and inhibition in the nervous system

			•Modulates the neurotransmitter GABA (gamma-aminobutyric acid) – GABA is a part of the brain system which allows us to manage our moods, thoughts and actions and is critical to how we think and act. GABA calms and relaxes the brain, inhibiting excessive activity; it is the braking system we spoke about earlier.

			It is no wonder, then, that taking a statin will inhibit all these bodily functions, causing the myriad of brain and muscle issues we see associated with this drug today.

			Supplementing with bioidentical pregnenolone, on the other hand, when there is a deficiency, helps stimulate concentration and clarify thinking, prevents memory loss, fights depression, relieves arthritis and speeds healing. Pregnenolone supplementation is also used for, and has been seen to improve, autoimmune diseases such as rheumatoid arthritis, ankylosing spondylitis and lupus. Interestingly, when pregnenolone is used alongside other hormones such as estrogens, progesterone, testosterone or DHEA, a lesser dose of these hormones can be used as it is less physiologically disturbing.

			DHEA (Dehydroepiandrosterone)

			Pregnenolone goes on to create DHEA, which lies at the heart of the steroid family, and progesterone, by way of two separate pathways. By one pathway, pregnenolone leads to DHEA, which is then converted into testosterone, which then leads to the three primary estrogens: estradiol, estrone and, ultimately, estriol. In the other pathway, pregnenolone leads to another famous sex hormone, progesterone, which continues to produce a whole other family of non-sex steroid hormones known as glucocorticoids (including cortisol and cortisone). Whatever, all these steroid hormones need adequate cholesterol levels to be able to produce adequate amounts of hormones, which in turn maintain our health. It goes without saying that, if the production plants (cholesterol) are unable to produce enough products (hormones), either because of an age-related decline or because they have deliberately been inhibited with a statin drug, parts of the body will slowly but surely shut down and bankruptcy will occur.

			DHEA is at its highest, optimal level at about aged twenty-five and is more than ten times higher than any other hormone in the body. Men produce higher levels of DHEA than women, largely because a significant amount is produced in the testes as well as the adrenal. However, their age-related decline of DHEA is more drastic than women’s and, by the age of seventy, men have roughly equal amounts of DHEA to that of women. Importantly, optimal levels of DHEA protect both males and females from cardiovascular disease, although the hormone testosterone is more protective.

			Women produce approximately 30% less than men, which may be why women seem to be more affected by adrenal stress than men. Women’s ovaries contribute to a small amount of DHEA production, along with the brain and skin, but it is mostly the adrenal gland that is responsible for production.

			One important benefit of DHEA, among many others, is that it stabilizes the negative effects of excess cortisol. If you recall, we mentioned previously (chapter 5) that there was a special relationship between DHEA and cortisol (stress hormone) known as the cortisol-to-DHEA ratio. Both these hormones are produced by the adrenal glands and are chiefly in charge of regulating the body’s short-term stress response. DHEA has a complementary yet opposite relationship with cortisol: DHEA has a building effect (anabolic), whereas cortisol has a tearing-down (catabolic) effect on the body – both of these effects are essential to a well-functioning body.

			The levels and ratios of both these hormones must be in balance to counteract one another and to enable you to obtain and maintain optimal health. When the ratios between these two hormones are out long-term, both mental and physical health issues will occur. We need optimal hormonal balance, not only between these two hormones but throughout the body, if we want to remain healthy.

			There are various things that can contribute to DHEA deficiency – here are a few: aging (menopause and andropause), cholesterol-lowering drugs, along with stress and smoking. Nicotine inhibits the production of a certain enzyme (11-beta-hydroxylase) needed to make DHEA; nicotine and cotinine also competitively inhibit multiple steps in testosterone biosynthesis (production).

			An age-related decrease in DHEA can go on to decrease the production of all androgens by 50%. Individuals aged fifty to sixty have been seen to decrease serum DHEA by 70%-74% from its peak values registered in twenty- to thirty-year-old men and women, respectively. Age-related decline in DHEA has been linked to atrophy of the zona reticularis in the adrenal cortex (see diagram in chapter 5). The decreased function of the adrenals will, of course, interfere with DHEA production, which in turn will affect the production of the other hormones. Remember, hormones talk to one another, networking to achieve optimal health. When one hormone is out of synch, all the other hormones will also be out of synch. There will be a dysfunction within the network and, therefore, the body.

			DHEA is a major marker for age and health, as well as the most prevalent steroid hormone in the human body and one of the most essential hormones in human health. In fact, with few exceptions, low or deficient DHEA is found in every illness including cancer, diabetes, depression, coronary artery disease, obesity, Alzheimer’s and osteoporosis. Moreover, low DHEA-S concentration is independently and inversely related to death from any cause and, in particular, death from cardiovascular disease in men over fifty. Low levels of DHEA have also been linked to prostate disease, either benign prostatic hypertrophy (BPH) or prostate cancer. Remember, CLDs inhibit cholesterol production which, in turn, lowers DHEA production. However, please also remember that hormone production in general decreases with age. Hormonal balance is paramount to optimal health, in slowing the aging process and avoiding chronic disease.

			DHEA, as stated previously, is a neurosteroid. It is also an androgen hormone (a group of hormones known as ‘male’ hormones even though women have these too). Being an androgen hormone, it helps stimulate muscle tissue and helps keep the muscle strong. It is well-known that statins adversely affect the muscles of the body – remember, the heart is a muscle.

			The Major Functions of DHEA in the Body

			•Assists in normalizing cholesterol levels

			•Lowers triglycerides

			•Helps you to better deal with stress

			•Decreases allergic reactions

			•Helps the body repair itself and maintain tissue

			•Heightens lean body mass

			•Heightens sense of well-being and energy

			•Reduces insulin resistance – studies showed that, when supplementing with DHEA, there was a 30% decrease in insulin levels when compared to taking the diabetes drug Metformin alone

			•Reduces spikes in blood sugar

			•Supports and activates the immune system

			•Increases brain function – helps reduce depression and enhances cognition

			•Increases bone growth

			•Decreases the formation of fatty deposits

			•Helps with weight loss – lower obesity/waist-to-hip ratio

			•Helps prevent blood clots

			•Slows the progression of atherosclerosis

			•Enhances libido and erectile ability.

			It goes without saying that low levels of DHEA will cause a host of health issues, serious or otherwise. As you can see, there is a multitude of reasons why supplementing with DHEA is a good idea and taking a statin drug is not!

			Note: DHEA is secreted into the bloodstream, like all steroid hormones, and is converted in the liver to DHEA-sulphate (DHEA-S). DHEA-S is a metabolite of DHEA and can be converted back into DHEA. DHEA-S is a far more accurate gauge in clinical testing as much more of it can be found in the blood. This in turn provides a more accurate gauge as to how much DHEA there is in the body.

			Progesterone (Natural) Versus Progestins (Synthetic)

			Progesterone is the oldest steroid hormone in the human body and is approximately 500 million years old on an evolutionary scale. All vertebrates have progesterone, although only in higher vertebrates is this hormone influential in assisting the reproductive cycle. Progestins, as stated at the beginning of chapter 7, are of the synthetic form (for example, medroxyprogesterone [Provera]) and they only became widely used in the mid-1970s together with Premarin (synthetic estrogen) as a combo drug known as PremPro.

			Premarin came onto the market the same year it was approved by the FDA in 1942 but only became widely marketed in the 1960s and was designed to help menopausal symptoms. This horse-estrogen hormone was then found to cause cancer of the uterus (endometrial cancer) in epidemic proportions. Between 1970 and 1975, it was estimated that 15,000 women contracted endometrial cancer.

			Instead of pulling this cancer-causing drug from their shelves, the pharmaceutical company decided to make another drug. They took the natural progesterone, converted it into progestin by chemically altering it so it could be patented, and called it medroxyprogesterone (Provera). These two drugs, Provera and Premarin, were then put together to prevent the equine estrogen causing uterine cancer and to increase the market share to women with uteruses. Thus, PremPro was born: Prem from Premarin and Pro from Provera.

			However, this synthetic combo drug also proved fatal to women, increasing their risk of breast cancer and heart disease. PremPro was prescribed to menopausal women, in major part, to help with hot flashes, improve mood and sexual satisfaction, and help with the more long-term issues of cardiovascular disease, strokes and cognitive loss, which become more apparent post menopause. Although this combo drug did help to reduce hot flashes, it did not, however, achieve any of the other supposed benefits. The risks of taking this drug definitely outweighed the benefits, as was clearly demonstrated by the devastating WHI report (Women’s Health Initiative Study) in 2002.

			Again, progestins (synthetic progesterone) resemble the natural progesterone that is found in the body but, unlike bioidentical progesterone, they are not an exact copy of the human hormone. Progestins have been chemically altered in order to be patented. Provera and other progestins have a long list of negative side effects: malignant breast tumors, loss of vision, thrombophlebitis, pulmonary emboli, cerebral thrombosis or stroke, increased birth defects, liver dysfunction or disease, excessive vaginal bleeding, epilepsy, migraine, asthma, heart and kidney failure, depression, aggravation of diabetes, acne, insomnia, fatigue, loss of libido, impaired thyroid function; the list goes on and on. The body has natural receptors (remember the lock-and-key setup) specifically for natural progesterone; there are no receptor sites in the body that are specifically for progestins, therefore these act as a foreign substance in the body and cause adverse side effects. Progestins do not reproduce the actions of natural progesterone; in fact, they interfere with the body’s own production of progesterone and, once in the body, they can attach to many receptors sites, not just those for progesterone.

			The most striking aspect of progestins (there are at least seven different types of progestins on the marketplace) is that they are not found in nature, neither in animal life nor plant life. Each of these synthetic molecules represents a metabolic endpoint, meaning that it is the ‘end of the line’ – there isn’t, and can never be, a conversion point. They are foreign molecules that cannot be converted into cortisol, testosterone or estrogens. They cannot enhance the functionality of the body, only impede it – there are no advantages for us, only for the pharmaceutical companies. One word: money!

			Progesterone – The True Hormone

			Progesterone has been labeled as a ‘female sex hormone’, which is actually quite inappropriate. While it is true that females produce a greater amount than males, males also produce progesterone, albeit at lower concentrations. Progesterone per se, unlike estrogens and testosterone (we will discuss these two hormones in more detail later), do not dictate sex characteristics as they cause neither feminization nor masculinization definition. Progesterone has many direct and indirect roles in the body but its most basic role is to act as a precursor of cortisol, testosterone and estrogens. Natural progesterone, unlike progestins, has a metabolic endpoint, meaning that natural hormones can go on to be converted into the appropriate follow-on hormones and be metabolized, used and excreted efficiently by the body, causing no toxic build-up.

			In short, just like cholesterol and pregnenolone, natural progesterone is a vital and essential factor for producing a homeostatic or balanced environment in the body. When the supply or production of progesterone slows because of, let’s say, an age-related decline or interference by a cholesterol-lowering drug, all the steroid hormones and, more directly, the families of cortisol, estrogens and testosterone will be affected and this in turn will cause an imbalance.

			Progesterone is fat soluble as it is made out of cholesterol, traveling through the blood as do all hormones. Once it reaches the cell membrane, it passes through it and, if there is a progesterone receptor, the appropriate cells will start to use the progesterone for various life-sustaining functions and processes. Unlike progestins, progesterone enhances the functionality of the body – there are enormous advantages to following nature.

			Women produce progesterone in the ovaries and large amounts are produced in the luteal phase of the menstrual cycle. Progesterone also protects mother and baby during pregnancy. Men, on the other hand, produce very small amounts from the testicles. And, in males, progesterone remains stable to an extent (no monthly fluctuations) and is actually a part of the creation process of fully functional sperm. In both men and women, small amounts are produced in the adrenal glands where, again, it acts as a precursor to adrenal estrogens, testosterone and cortical steroids.

			Both men and women need adequate amounts of progesterone. Progesterone is a natural diuretic and antidepressant, and has calming effects on the central nervous system. Progesterone production is closely linked to GABA, a neurotransmitter (remember, neurotransmitters, like neuropeptides, act as chemical messengers of information between nerve cells) which has a calming effect on the brain. Once progesterone has been metabolized, it binds to GABA receptors in the brain. For this reason, when progesterone levels are low, it may increase feelings of anxiety, irritability and anger. Neurotransmitters are extremely important for the production of sex hormones, including pregnenolone. Without the correct production and balance of specific neurotransmitters, there cannot be the correct production and balanced level of the sex hormones. The human infrastructure has been built so efficiently that all systems in the body are tightly interconnected – all systems work together, in harmony. When there is an age-related decline or when you inhibit, block or interfere with any system, then another system in the body will be affected. This system is part of the ‘human network of health’. When progesterone levels are low, bioidentical progesterone can help support this downward process by suppressing mood swings and promoting total-body calmness. Progesterone can also act as a natural Prozac (popular antidepressant) for women.

			Progesterone, along with estrogens, plays an important role in brain function and has been seen to be protective against Parkinson’s disease. Like cortisol and DHEA, these two hormones, progesterone and estrogens, need to stay within a specific ratio. This ratio is not only vital to the menstrual cycle and fertility but also to overall mental and physical health and well-being.

			Progesterone boosts mental acuity, cognitive performance and all mental function. It is neuroprotective and evidence suggests that progesterone may be a factor in the clinical treatment of traumatic brain injury. Supplementation shortly after injury to the brain and central nervous system (CNS) has been shown to significantly limit CNS damage, reduce loss of neuronal tissue and improve functional recovery. This evidence reinforces the fact that progesterone is protective against neurodegenerative diseases, the mechanism being the same. Again, disturb the cholesterol pathway with a CLD and we will lower progesterone and, thus, its neuroprotective qualities.

			Progesterone assists thyroid function, helping to convert the inactive form (T4) to the active form (T3). The T4 hormone is less physiologically active and has to be converted into T3, the active hormone, in the body. If you recall, thyroid function affects nearly every organ in the body; when there is a dysfunction, the body and its system will dysfunction alongside.

			Progesterone is also very helpful for the treatment of PMS and menopausal symptoms; it has anticancer properties, can help normalize and maintain correct blood-sugar levels, and protects the thymus gland which is a key gland for the immune system. It relaxes smooth muscle in the gut so foods can be broken down into nutrients that are then absorbed and used elsewhere in the body.

			Progesterone is on the downstream pathway from cholesterol (below pregnenolone and alongside DHEA), therefore inhibiting cholesterol production will obviously provoke a negative impact on progesterone production. Statin drugs disrupt the production of cholesterol; all cholesterol drugs, including the older fibrates and newer statins, have been linked to increased rates of cancer. And, in fact, cancer of the breast has been seen to increase by 83%-143% in women taking statin drugs. In men, statin users were found to have as much as an 86% increased risk of developing prostate cancer than men who never took a statin drug, and the longer they took it, the higher their risk.

			Progesterone in Men

			Interestingly, progesterone levels in adult males are much higher throughout life than they are in postmenopausal women. However, up to now, little research has been done on progesterone in men.

			As indicated earlier, progesterone is involved in the creation of fully functional sperm, being one of the regulatory mechanisms in its production. Progesterone-binding sites are found on the surface of sperm and, interestingly, defects in progesterone receptors in the sperm are found in infertile men. Progesterone is responsible for regulating calcium uptake in human sperm which, of course, should not come as a surprise considering it plays such a vital role in calcium metabolism and bone health, helping to avoid osteoporosis in both men and women. Importantly, progesterone inhibits the conversion of testosterone into dihydrotestosterone – dihydrotestosterone is the key player in prostate enlargement and cancer.

			Major Functions of Progesterone in the Body

			•Assists in normalizing cholesterol levels

			•Has positive effect on sleep patterns

			•Has a calming effect, helping to prevent anxiety, irritability and mood swings

			•Helps build and form bone

			•Helps with bladder function

			•Balances the antagonistic effects of estrogens.

			Estrogens

			The Fear of the Unknown: Synthetic Versus Bioidentical

			Once again, estrogens have been labeled a female hormone and are perhaps the more famous but certainly the more feared of the two female sex hormones. This would be due to the non-clarification or non-distinction between synthetic and bioidentical hormones. Over the last forty years or so, these synthetic hormones have been promoted as one and the same – they are not! And, over the last forty years or so, PremPro has generated huge sums of money for Wyeth Pharmaceuticals (in fact, billions of dollars; remaining at the top of the drug charts) when there is absolutely no clear evidence that they are safe and efficient.

			As we mentioned previously, synthetic estrogens are concocted from the urine of pregnant mares and, although human hormones do contain some of the hormones found in pregnant mares’ hormones (such as estradiol and estrone), they occur in extremely different proportions and certainly do not belong in the human body in these proportions.

			Equine hormones – including estrone, equilin (the main horse estrogen which is secreted, along with eight other estrogens, only when the mare becomes pregnant and which, importantly, is never found in human estrogens at all) and its metabolites – are extremely potent. Women’s bodies are not used to dealing with such powerful estrogens, especially in such large quantities. For one thing, the body cannot read them as it reads its own, they confuse the human infrastructure and total upset ensues. Therefore, it should come as no surprise that the ingestion of these estrogens in the body induces a hormonal imbalance and creates a dangerous scenario.

			However, these alien estrogens are still estrogens – of a sort – and, as such, can do many things in the human body that estrogens are supposed to do, such as suppressing hot flashes and/or night sweats, as well as the progression of osteoporosis. However, due to their high potency, and along with their differences, they can cause great harm (beginning with fluid retention and tender breasts), going on to cause potentially fatal blood clots and cancers in the breast and uterus, all of which can be linked to excessive estrogenic activity. Put into plain English, Premarin has tissue-building estrogenic activity that is far more potent and longer lasting than natural endogenous or bioidentical estrogens. It is, therefore, extremely likely that these estrogenic overreactions, caused by Premarin, will promote tumor growth in the breast and uterus.

			Bioidentical estrogens, when balanced and within the correct ratio with progesterone, do not cause such problems; they are natural and, therefore, understood, metabolized, used and excreted appropriately, in exactly the same way as endogenous estrogens are – they work in the same manner. They are safe and efficient and ‘fit’ the lock-and-key setup.

			A Female or a Male Hormone?

			Although classed as a female hormone, men have estrogens too, albeit at different concentrations. Men make estrogens out of testosterone (as do women), assisted by an enzyme called aromatase. Both men and women need estrogens in the body for correct functioning, good health and a feeling of overall well-being. Women need higher levels of estrogens but lower levels of testosterone, whereas men need lower levels of estrogens but higher levels of testosterone. Men require estrogens in large part because they help the brain function correctly. However, elevated levels of estrogens can be dangerous as they increase the risk of prostate cancer, stroke and heart disease. In women, the ratio is the other way around: when testosterone outweighs estrogens, it becomes toxic to the heart, increasing the risk of heart disease.

			Estrogens: The True Hormone

			Contrary to popular belief, estrogens are not a single hormone but are made up of a group of many different yet similar estrogens. The three main estrogens are: estrone (E1), estradiol (E2) and estriol (E3). However, they are far from being the only ones. Interestingly, estradiol and estrone can be converted into at least forty metabolic products.

			Although the three forms of estrogen work together, each estrogen has its own varying activity; this is why all three have different names. Estradiol (E2) is the most potent form of estrogen and particularly ‘feminizes’ the body, being responsible for secondary sexual development (e.g. breasts and hips); it is twelve times more potent than estrone (E1) and eighty times stronger than estriol (E3).

			Estradiol is converted from testosterone, which can then be converted into estrone and then back again into estradiol, something like a two-way street, to be converted when needed. Estriol is a by-product of both estrone and estradiol metabolism and cannot be converted; it is a one-way street and an ‘end-of-the-line’ product.

			Although estriol is a very-low-potency or ‘gentle’ estrogen, research demonstrates that it may provide a natural, inbuilt and invaluable protection against the more potent cancer-causing estrogens (estrone and estradiol). High levels of both E1 and E2 have been associated with an increased risk of developing breast and uterine cancer as they stimulate these tissues. As mentioned previously, horse or equine hormones contain both E1 and E2 in vastly different proportions to human ones – of course, this is okay for the horse. What is also very interesting is that equine estrogens do not contain any estriol at all. Horses are nothing like us!

			So, going back to humans, are we suggesting that there are good and bad estrogens? Not quite. There are, however, levels and ratios of hormones that must be adhered to which need to remain balanced and within optimal ranges to enable them to protect women and men, for that matter. When bodily systems perform optimally, the body takes care of itself; it has an ‘inbuilt safeguard’ to prevent the breakdown of these natural and vital protection mechanisms; it only needs the raw material to enable it to sustain itself. Understanding these bodily mechanisms is important to how you view your future health.

			An important point to keep in mind when considering estrogen-sensitive cancers such as breast cancer is that there are alpha and beta receptors, otherwise known as ER-alpha and ER-beta. If you recall, receptor sites are places where hormones can bind or ‘lock’ onto. Estrone and estradiol mainly bind to alpha receptors (ER-alpha), which promotes cell proliferation and which can, in fact, lead to breast cancer. However, estriol mainly binds to beta receptors (ER-beta), which has the opposite effect, inhibiting breast-cell proliferation and preventing breast cancer. Cell proliferation is a natural process that has to occur in the body to enable us to survive; it is not a function that is there to deliberately cause cancer. When the correct amounts of estrogens, together with progesterone and its anticancer properties, are balanced, it creates a healthy environment, where cells can be created and proliferate in a healthy manner. When something goes wrong in this process and the ‘fightback system’ is weakened, problems can occur. One of these problems is the creation of a rogue cell that then takes on a life of its own instead of fitting into our normal structure. If that cell then replicates over and over again, its only purpose being to survive, we will have what is known as cancer. There has to be an even and correct balance of this process and, indeed, all processes within the body, to enable it to function and consistently protect itself efficiently.

			Estrogens don’t only sculpt the female body, they play an important role in many other processes. In fact, estrogens have over 400 crucial functions, and receptor sites can be found in the brain, muscle, bones, bladder, gut, uterus, vagina, breasts, eyes, heart, lungs and blood vessels. Estrogens assist in regulating body temperature and blood pressure, increasing sex drive, improving mood and preventing muscle damage.

			Primarily, of course, estrogens are known to be responsible for the process of ovulation (releasing the ova from the ovaries), the role of the menstrual cycle and the transition into menopause. The correct balance of estrogens and progesterone leads to a normal monthly cycle with approximately twenty-eight days in between menstruations, which last roughly three to five days. When estrogens are predominant (something known as ‘estrogen dominance’), this can lead to shorter intervals between menstruations as well as longer menstruation. Also, an overflow of estrogens compared to progesterone can provoke cancers such as uterine and breast cancer – it is a dangerous scenario. If progesterone is dominant, then we see the opposite: the interval between menstruations becomes longer and menstruation becomes short or may not happen at all. However, when we talk about either estrogen or progesterone dominance, it doesn’t necessarily mean that either value is high (remember, all hormones decline with age) but, instead, the relative amount of either hormone is higher than the other – the ratio is off-balance.

			Estrogens and progesterone work in tandem to regulate the body’s release of insulin. E2 increases insulin sensitivity and improves glucose tolerance, whereas progesterone decreases insulin sensitivity and can cause insulin resistance. Women who have diabetes, in particular, need to make sure that their progesterone-to-estrogen ratio is normal. If you recall, statins can adversely affect insulin secretion and sensitivity, and can increase the risk of adult-onset type 2 diabetes by 10%-12%, with the risk being directly linked to the dose of the medication. Interfere with cholesterol production in any way and you interfere with hormone production, which will provoke an imbalance between these said ratios and other hormones. Inhibit cholesterol production by way of a cholesterol-lowering drug and you will get a downward cascade of bodily systems, which will bring with it a host of health issues, including diabetes.

			Bone Health

			Most of us know that bones serve as a reservoir for minerals – especially calcium – that may be needed by other parts of the body. However, it seems that most conventional doctors either prescribe bisphosphonates (such as Fosamax) that don’t actually work, have some terrible side effects (see chapter 5) including heart issues, and cause a toxic build-up in the body, or they advise to take extremely large dosages of calcium, which is not very clever. Remember our discussion from chapter 1: calcium should always be taken alongside vitamin D3 and magnesium for heart health.

			Yes, bones do need calcium for bone strength but the process is not as simple as that. Calcium cannot form new bone tissue all on its own; it needs a little help to complete the process – this includes help from the major sex hormones, estrogens, progesterone, testosterone, DHEA, and many others. In menopause, both estrogens and progesterone decline rapidly, although progesterone declines more drastically. Postmenopause, as levels continue to decline, elderly women find themselves at a higher risk than men. Women are affected eight times more than men by osteoporosis and their odds are one in three of each woman getting osteoporosis. In men, osteoporosis is due to a testosterone deficiency rather than a decline in estrogens. However, too little estrogens can also predispose a man to osteoporosis and bone fracture. Remember, estradiol is converted from testosterone – when testosterone levels are low, so will the level of estradiol; the effect is all in the correct balance for both men and women. It takes longer for osteoporosis to show up in men because of their bone structure (thicker and denser), needing more time to lose bone tissue before their bones become fragile. Men, however, are at a greater risk of remaining permanently disabled or dead if they break a hip. And, believe it or not, a man in his lifetime is more likely to suffer from a fracture related to osteoporosis than prostate cancer. Remember, the breakdown (osteoclast) and build-up (osteoblast) of bone is essential to bone health. With age, this process slows and begins to dysfunction in both sexes.

			Healthy Lungs

			One little-known benefit of estrogens is that they protect against the loss of lung surface area. Estrogens help protect against the loss and damage of alveoli (gas-exchange area of the lungs) which naturally occur with age. As women reach menopause, the loss of lung surface area accelerates; hormone restorative therapy can actually reverse this loss, maximize the lung’s ability to absorb oxygen and rid itself of carbon dioxide. This is particularly important for athletic and non-smoking women who develop emphysema. It will, of course, also help women in their daily routine and movement, such as walking up and down stairs, doing the gardening, etc. Additionally, it helps keep the speaking and singing voice from ‘aging’ as quickly.

			Pulmonary Hypertension (PH) in Women

			Pulmonary hypertension (PH) is considered a serious health condition and occurs when the arteries that carry the blood to the lungs are constricted, disrupting and reducing blood flow. When the blood travels through the lungs, it collects oxygen so it can be delivered to all the organs, muscles and tissues in the body. When the arteries between the heart and lungs become narrow or the flow is constricted, the heart has to work twice as hard to pump the blood to the lungs. As time goes on, the heart weakens and blood circulation is diminished throughout the body. Pulmonary hypertension is life-threatening and can lead to heart failure and overall heart-health issues.

			Overall, the incidence of pulmonary hypertension is higher in female patients, although they seem to have a better outcome, as shown by numerous animal studies. One study demonstrated that, after ovariectomy, the disease was exacerbated, suggesting that the female sex hormones played a significant protective role in this disease. However, and again, it is ER-alpha and ER-beta that are central to this protective role, albeit at a different stance to our previous discussion on breast cancer. What this means is that these two receptors have opposing effects in different tissues. E2 applies most of its biological effects through the two receptors (ER-alpha and ER-beta) which are abundantly expressed in the cardiopulmonary system. ER-beta has cardiopulmonary protective properties and vasodilatory properties in the heart and the lungs. On the other hand, ER-alpha, as stated previously, has pro-proliferative properties in certain tissues and cancers, whereas ER-beta exerts antiproliferative effects. The outcome is that both these subtype receptors are protective in their own way but they have to be balanced at the correct levels and function correctly to enable them to protect women from both cancer and PH.

			Estrogens and the Brain

			Estrogens are a group of powerful hormones that can affect the female brain enormously. And, in fact, there is not one brain cell that is not directly or indirectly sensitive to estrogens. Estrogens have neuroprotective functions, just like pregnenolone and the other steroid hormones. Estrogens are also known to help maintain memory in men when the ratios to testosterone are balanced (we will talk more about this ratio later). Again, they act as a neuroprotector, guarding a man’s brain cells against damage and death.

			One of their functions is to act as a natural antioxidant. Many studies have demonstrated that women with low levels of estradiol – the estrogen most responsible for maintaining brain function and which typically declines at menopause – develop brain issues. They may find that their retrieval time for facts, such as remembering someone’s name, street address or telephone number, may not come to them as quickly as it once did and, in general, their memory may decline. Estrogens help maintain memory and cognitive function as well as increase the ability to learn new things. Furthermore, women on estrogens are half as likely to get Alzheimer’s disease than women who are not on estrogens. Estrogens are a neuroactive hormone and react with receptors in the brain to modulate serotonin (a feel-good neurotransmitter) activity. Sudden and rapid changes in estrogen(s) levels can lead to decreased serotonin levels, which can provoke depression.

			Skin Health

			Beauty is directly related to a woman’s hormonal levels. Hormones regulate all the organs, including the skin which is the largest organ of the body. As hormones decline, so does the quality, shine, plumpness, elasticity and texture of the skin. In particular, estrogens, along with progesterone, help preserve the skin’s infrastructure. Declining estrogen(s) levels have been linked to a loss of collagen and elastin; this is why sagging, wrinkled and withered skin becomes part of the aging process.

			Macular Degenerative Disease

			Neurosteroids, such as pregnenolone, DHEA, corticosteroids and sex hormones, all play a role in visual function. However, estrogens in particular have been linked to age- and gender-associated ocular disease and the prevention of retinal injury. Low estrogen(s) levels are harmful to the retina and have been implicated in the development of macular degeneration in women who enter menopause at an early age. Drugs such as tamoxifen, an anti-cancer drug which blocks estrogens production, is harmful to the retina. Block estrogen(s) in whatever way, whether through a statin drug or an anti-cancer drug such as tamoxifen, and you will damage the retina.

			The retina is considered as an external part of the brain. It has its own receptor sites and, like the brain, it is able to make its own hormones, many of which play a key role in it. Remember, to make hormones we need cholesterol. Cholesterol can be synthesized (manufactured) in the neural retina and then transformed into a cascade of hormones. This implicates that hormonal production and, therefore, cholesterol production, is intrinsically linked to macular degenerative disease and the health of the eye. And, in fact, hormones are part of the biophysiology of vision itself.

			Macular degenerative disease is one of the many adverse effects that have been linked to the statin drug another reason why we should think twice about taking any cholesterol-lowering drug. Inhibit cholesterol and we lower hormone production along the way!

			Note: Importantly, estradiol has been shown to lower blood pressure in postmenopausal women and, because of it, antioxidant powers. Estradiol inhibits oxidation of LDL, which is an initiating event in atherosclerosis.

			Women who have inadequate amounts of estrogens have been seen to have a much larger area of stroke and to heal less quickly. If estrogen(s) levels are adequate or optimal, the area of damage is smaller and heals at a greater rate. Hormones keep the damaging effect of a stroke in check.

			Adequate and balanced estrogen(s) levels have been seen to increase female life expectancy, protecting against an increased risk of overall mortality.

			Causes of Estrogen(s) Deficiency

			The primary cause of an estrogen(s) decline is age. This includes perimenopause, menopause, premature ovarian decline, andropause and, of course, cholesterol-lowering drugs. When hormone production is muted, they can no longer do their job and protect us as they should.

			Major Functions of Estrogens in the Body

			•Decrease fatigue

			•Decrease platelet stickiness

			•Assist in normalizing cholesterol levels

			•Assist in maintaining memory

			•Assist in maintaining potassium levels

			•Assist in maintaining healthy bones

			•Assist with the absorption of calcium, magnesium and zinc

			•Improve sleep

			•Increase endorphins

			•Increase insulin sensitivity and improve glucose tolerance

			•Increase growth hormone

			•Increase serotonin levels

			•Act as a potent antioxidant

			•Control menopausal symptoms (hot flashes, insomnia, vaginal dryness)

			•Assist gut health, maintaining a favorable environment for the growth of good bacteria (lactobacilli)

			•Help restore correct pH of the vagina, which prevents urinary tract infections (UTIs)

			•Increase GABA (a calming neurotransmitter)

			•Increase manual speed and dexterity

			•Increase blood flow

			•Maintain the blood-brain barrier

			•Act as a natural calcium blocker to help keep arteries open

			•Dilate small arteries

			•Enhance magnesium uptake and utilization

			•Help maintain the elasticity of the arteries.

			In summary, when estrogen(s) levels are low (either due to an age-related decline or because of a cholesterol-lowering drug), their neuroprotective and cardioprotective qualities will be decreased. There will also be an increased risk of cancers due to an imbalance and/or decline of hormones and a weakening of the immune system. If you recall, hormones are the most fundamental molecule in building a healthy, functional immune system.

			Testosterone

			Now we get to the so-called ‘male’ hormone, the almighty testosterone. Testosterone, like estrogens, dictates sex characteristics as it causes masculinization definition. Testosterone is the hormone that makes males men – bulky and muscular – and estrogens are a group of hormones that make females women – curvaceous and sexy. This is why men have higher levels of testosterone but lower estrogens than women, and vice versa, but it is by no means an ‘all-over’ male hormone as it plays many important functions in both sexes.

			Testosterone, a major androgen, comes from the all-important hormone DHEA and two intermediate hormones, androstenediol and androstenedione, which in turn lead to the three primary estrogens mentioned earlier: E2, E1 and, ultimately, E3. Estradiol can be made from two direct pathways, some of which begins as testosterone, as mentioned previously, while the rest is converted from androstenedione and estrone. There is a continual chain of events happening in the endocrine system and, indeed, the whole body – every process has to fit together in the correct order and the right way. It is a highly complex assembly line; no engineer could ever have contemplated writing instructions for such an intricate and complex process.

			In women, testosterone is manufactured in the adrenal glands and ovaries. As women age, the ovaries produce less testosterone and so are more dependent on the adrenals and the production of DHEA for their testosterone. In men, testosterone is manufactured in the testes and, to a lesser extent, the adrenals. Levels begin to drop steadily, by 1% per year, from the age of thirty and older. The major difference between hormonal decline in males and that in females is that men lose their testosterone at a slower rate and over a period of thirty years, whereas women lose both their sex hormones (estrogens and progesterone) at a much more dramatic rate and within a period of five years. This would account for the hyper-acute symptoms that women suffer during this transition, while men’s symptoms are less notable. A man is aware that something is wrong but does not really understand the significance of this slow-and-steady decline.

			In men, testosterone is needed for erection, ejaculation and fertility – a man is incapable of an erection when estrogens outweigh testosterone. Once again, there is a ratio that has to be adhered to: the testosterone-estrogens ratio in men and the estrogens-testosterone ratio in women. Women naturally have a high-estrogens-to-low-testosterone ratio and men naturally have a high-testosterone-to-low-estrogens ratio. When this ratio is out, in either men or women, they spiral into a decline. It is this ratio that keeps them looking good and feeling healthy. Almost every disease starts with a hormonal decline in both men and women. It’s no wonder statins have so many adverse effects, deleterious or otherwise.

			As an example, in men, when levels of testosterone are low, they are up to 51% more likely to develop frailty, a condition linked to early death, compared to those with higher levels. Declining testosterone levels have been associated with osteoporosis, reduced sexual functioning and performance, muscle atrophy and weakness, increased fat mass, metabolic syndrome, increased risk of diabetes, depression, cognitive impairment and an increased risk of developing Alzheimer’s disease.

			When testosterone and estrogens are optimized and balanced within the correct ratios, many age-related disorders can be avoided and sometimes reversed. These include cardiovascular disease, improved sex drive, bone density, strength, muscle mass, body composition, mood, cognition, red-blood-cell formation and an improved quality of life.

			The major and most direct causes of a testosterone deficiency are the aging process (including menopause and andropause) and cholesterol-lowering drugs. Surgical menopause, chemotherapy, childbirth and birth-control pills also affect testosterone production.

			Testosterone and Cardiovascular Health

			Millions of dollars are spent on high-tech procedures such as bypass surgery and balloon angioplasty, neither of which truly address the problem. Both Dr Dzugan and I believe that the major component of heart disease is a hormonal imbalance, which in turn provokes a dysregulation between the catabolic (breakdown) and anabolic (repair) process (more on this later).

			Unfortunately, the majority of doctors practicing today are unaware of the role testosterone and other hormones play in the maintenance of men’s cardiovascular health (and women’s, for that matter), believing that they are actually dangerous to the heart. This may be due to two separate misconceptions. The first is that elevated levels of testosterone (compared to estrogens) in women can be toxic for the heart which, of course, is true. However, in women, testosterone and estrogens per se are needed for overall heart health. We should be aware that both sexes react differently to testosterone and estrogens alike. Just as men react differently to estrogens, women react differently to testosterone – it is all to do with the ratios. The second reason is the misuse and overuse of anabolic steroid drugs by some athletes and bodybuilders, such as methyltestosterone, which have been associated with serious heart disease and have also been found to be carcinogenic. The use of natural testosterone taken in physiological amounts does not present such issues.

			Truth be known, when it is given in physiological amounts and is natural, testosterone keeps the heart strong and pumping efficiently. It strengthens and protects the heart by nurturing the cardiac muscle which, by the way, has more testosterone receptor sites than any other muscle in the body.

			As stated previously, elevated estrogens in men increase the risk of cardiovascular disease. Both low testosterone and high estradiol have been associated with cardiovascular disease. However, it is not necessarily the absolute values (levels) but the testosterone-to-estradiol ratio that is the issue here. As testosterone declines and the active amount (creating activity in all cells, brain, muscle, heart, bone, gonads, etc., accounting for approximately 2% or 3% of total testosterone) in a man’s blood decreases, it gives way to a higher ratio or proportion of estradiol. By the time a man reaches sixty, he can have more estrogens than a fifty-year-old woman. This ever-increasing proportion of estrogens to testosterone increases blood-clotting factors and narrowing of the coronary arteries, increasing the risk of heart attack and stroke. (It is the opposite in women: higher testosterone-to-estrogens ratio.)

			Restoring testosterone levels in aged men is important for protecting against mortality and heart-related events. A recent large population-based cohort study demonstrated that long-term testosterone replacement therapy was associated with a decreased risk (note, not increased risk) for cardiovascular disease, and the longer the treatment, the more protective it was against mortality and heart-related events.

			Testosterone and the Brain

			When testosterone levels are low in men, they are far more likely to suffer from brain issues such as Alzheimer’s disease. And, in fact, the development of memory loss has been associated with age-related testosterone decline. Testosterone has even been seen to preserve and assist in new-brain-cell growth in the hippocampus – the part of the brain that processes memory and loses neurons with age. Various studies show that a decline in testosterone levels can affect different types of memory. These include visual and verbal memory, spatial and mathematical interpretation. Conversely, higher levels are linked to better memory and cognitive function, including those just mentioned.

			Low testosterone levels lead to increased brain (neuron) cell damage and death, higher antibody levels and an increased production of the amyloid-B protein which has been linked to Alzheimer’s and other forms of dementia. Interestingly, supplementation with testosterone has shown that the overall quality of life increases in patients suffering from Alzheimer’s. Testosterone treatment has also been seen to help neurons improve from impaired function. Low levels of testosterone have also been associated with Parkinson’s disease and amyotrophic lateral sclerosis, more commonly known as Lou Gehrig’s disease.

			Just as estrogens are a major protector of the brain in women, testosterone is a major protector of the brain in men. However and whatever, for testosterone and/or E2 (estradiol) to work well, they have to be balanced within the correct ratios, in both men and women. Both these hormones play a role in how well the body and brain work, or don’t work. Testosterone is important to cognition, not only in men but also in women, as is estradiol – they are both neuroprotectors when balanced and within their correct ratios.

			Testosterone and Cancer

			Testosterone and prostate cancer is a ‘hot topic’ – who says high testosterone levels cause prostate cancer? It’s a myth. High testosterone levels do not fuel cancer but low levels can. Here is a simple question: how come prostate cancer and the progressive growth of the prostate, which is a highly androgen-dependent organ, are more commonly seen in men as they age and reach andropause just as their testosterone levels are beginning to decline? Something is wrong. In fact, low testosterone levels actually increase the risk of prostate cancer and have been associated with a more aggressive prostate cancer. On the other hand, elevated levels of testosterone prior to the onset of prostate cancer have been seen to increase survival rate. And not only were higher levels of testosterone associated with less incidence of prostate cancer but also with a longer lifespan.

			There is no clinical or scientific data that supports the concept that high testosterone levels increase the risk of either BPH (benign prostatic hyperplasia) or prostate cancer. When men’s testosterone levels decline, they see a rise in PSA (prostate specific antigen) and along comes the increased risk of prostate cancer. PSA is a blood test that, when elevated, may indicate an enlarged prostate gland or cancer. A fairly recent study showed that, when testosterone levels were restored, it not only lowered PSA levels in middle-aged men and older but also reversed prostate growth. And a more recent, large population-based cohort study demonstrated that, when testosterone levels were restored, there was no increased risk over short-term exposure and the risk decreased with increasing exposure. And, in fact, with long-term exposure, prostate cancer decreased by 40%.

			Testosterone and Erectile Dysfunction (ED)

			When there is a testosterone imbalance, a man will be unable to get a good erection as the blood vessels in the pelvis will be unable to dilate to achieve the desired result – this is a good biomarker for testosterone deficiency. Another clear biomarker of inadequate testosterone is when there is no ‘early-morning rise’. Erectile capacity is an indication of health and we are not just talking sexually. These reflex erections, which happen every so often all night long, are related to the sensitivity of vascular and neural tissues. Healthy heart, healthy mind, healthy man. Apart from being critical to sexual function, testosterone is also important to sexual fantasy that comes directly from the brain. When levels are low, a man may feel depressed and have very low libido with very little fantasy.

			ED is an indicator that the brain and the heart are not dilating effectively. A man is then two to three times more likely to have a stroke or heart attack. Men with low testosterone will have more severe strokes, with much more damage, just as women with low or imbalanced estrogens will. Testosterone is a major vasodilator for the brain, heart and pelvic vasculature; these central critical arteries are extremely sensitive to hormone input.

			In women, testosterone is needed for sex drive and strong libido, along with progesterone and estrogens. The female sex hormones, estrogens and progesterone, are significant in maintaining women’s organs healthy and in good working order, keeping vaginal tissue thick, lubricated and free from infections, and helping them to enjoy pain-free intercourse. However, estrogens do not have any direct effect on libido, whereas testosterone and the other androgens (androstenedione, androstenediol, DHEA, DHEA-S) do, being mainly responsible for charging the batteries of sexual desire, and encouraging enjoyment, fantasy and orgasm. Testosterone also stimulates love and affection, as well as sexual emotions. Approximately 86% of women report a decrease in sexual interest with menopause.

			Note: Supplementing with bioidentical testosterone is important for women who have had a hysterectomy, otherwise known as surgical menopause. Surgical menopause has a much more dramatic and immediate effect on the body than natural menopause as the body is suddenly thrown into a state of confusion. If you recall, testosterone is manufactured in the ovaries and adrenal glands. After a hysterectomy, the majority of women have extremely low testosterone levels.

			Testosterone, Insulin Resistance and Diabetes

			Testosterone is one of the major regulators of sugar, fat and protein metabolism in the body. When, in men, there is too much estrogen(s) compared to testosterone, it can provoke insulin resistance (just as an imbalance of estrogens to progesterone can in women), which can lead to diabetes type 2 as its (testosterone) ‘antagonistic’ properties to the stress hormones, cortisol and adrenalin, are weakened. Low testosterone levels can result in weight gain (in particular around the middle), high blood pressure, and increased cholesterol and triglycerides. Testosterone is of great benefit to men with diabetes and has also been found to be effective for complications related to this health issue, such as diabetic retinopathy, gangrene and peripheral vascular disease. Restoring testosterone levels can save a life and a limb.

			If you recall, insulin resistance and diabetes are significant risk factors in heart disease. A hormonal imbalance and, in particular, a decline in testosterone are a greater independent risk factor for heart disease and stroke than a male’s family history, total cholesterol or cigarette smoke. Insulin resistance is also a major issue in degenerative diseases such as cancer and Alzheimer’s disease.

			An overload of estrogens can occur for a variety of reasons: increased aromatase with age (aromatase is an enzyme that converts testosterone to estrogens and is found in fat cells – so the more overweight a person is, the more estrogens he or she will produce); weight gain; a decreased function or effectiveness of the liver (which metabolizes estrogens) due to prescription drugs; and a deficiency of zinc which inhibits aromatase levels. Unfortunately, men can get caught up in a ‘crossfire effect’ where more estrogens are made by aromatase due to increased weight gain which is due to low testosterone levels. The end result is an ever-depleting testosterone level with an increased estradiol level, thus reaching unsafe ranges. Additionally, estrogens increase the production of a hormone known as sex-hormone-binding globulin (SHBG) which binds testosterone, causing less bioactive-testosterone availability, which in turn leads to a continual downward cycle. Just imagine how taking a statin drug would impact testosterone levels even further.

			Major Functions of Testosterone in the Body

			•Helps lower excess body fat

			•Helps tone muscle, so skin is less saggy

			•Helps increase muscle mass and strength

			•Protects bone by decreasing bone deterioration

			•Acts as an antidepressant as it elevates norepinephrine in the brain

			•Helps maintain memory

			•Increases self-confidence, a sense of emotional well-being and motivation

			•Protects the heart and its function

			•Boosts libido, sexual functioning and performance.

			Cortisol

			Cortisol, the stress hormone, lies on the progesterone pathway which produces a whole family of non-sex-steroid hormones known as glucocorticoids, including cortisol. It is produced in the adrenal glands – the same gland that produces DHEA. Cortisol, thyroid, insulin and adrenaline are all essential to life; without them we could not survive for long. Estrogens, progesterone, testosterone, pregnenolone and DHEA, on the other hand, are responsible for fine-tuning and a feeling of well-being. Hormones communicate with each other and need to be in balance for us to feel well and for our bodies to work at optimum. Of course, aging and the money-making statins interfere with this communication network big time!

			This life-essential hormone converts amino acids into glucose energy, enhances memory functions, lowers sensitivity to pain and has anti-inflammatory and immunosuppressive properties.

			In today’s world, stress is continual and relentless, there is no getting away from it – from pressures at work, organizing the family, rushed lunches, financial problems, to being stuck in traffic or just not having enough hours in the day. Stress upon stress! Stress activates the sympathetic nervous system which works alongside the parasympathetic nervous system to regulate many homeostatic mechanisms within the body. In other words, these two nervous systems work together to maintain balance within the body and its systems. The sympathetic nervous system is an energy-giver and is known as the ‘fight-or-flight’ system (activated under stress), whereas the parasympathetic system is a calming system that brings the body back into equilibrium or homeostasis after the stress situation has passed.

			The sympathetic and parasympathetic nervous systems are directly connected to the hypothalamic-pituitary-adrenal (HPA) axis through a feedback loop mechanism. The HPA axis is key to achieving homeostasis; each component works in concert and is affected by environment and lifestyle. If we have been out of sync – such as in a hormonal imbalance, not sleeping well, poor diet or high stress levels – the HPA axis will be off-balance. When these systems are ‘out’, the body struggles enormously to function correctly and, in fact, finds it almost impossible. Add the aging process and a cholesterol-lowering drug to this ‘stress equation’, plus the imbalance of hormone levels it will create, and you’ve just topped the mountain and, of course… fallen off.

			An important point to keep in mind is that cortisol levels fluctuate throughout the day and, of course, there is a good reason for this – the body always knows best. Cortisol output is normally highest in the morning then, throughout the day, it has a mid-value, while during the night the output drops off significantly. Of course, if a person works nightshifts or sleeps at different times of the day, this pattern may change. When we say ‘cortisol output is normally highest in the morning’ we don’t mean high cortisol as in long-term cortisol dominance but as part of the daily cycle of cortisol or of a physiological function.

			Interestingly, there is a huge misconception evolving around cortisol: most medical doctors, including the most prominent, believe that cortisol levels rise with age. However, there are many studies showing that cortisol production remains either stable or, if not, declines with age. One particular study, done in 2005, conducted by Life Extension Foundation and based on data of 246 men and women aged nineteen to ninety-three, showed that cortisol levels declined with age and that the majority of patients possessed less than optimal levels of cortisol. An optimal level was found in only 28.04% of patients and 17.88% had a cortisol level on the low side. On the other hand, only 7.72% actually had elevated cortisol levels.

			In chapter 5 we discussed the devastating effects long-term and chronic stress can have on the body. Cortisol is an essential hormone for maintaining optimal health and an impaired secretion and regulation of this hormone can have devastating effects on the body. Chronically elevated levels of cortisol (cortisol dominance) can be dangerous but, just as importantly, low levels can be just as detrimental to our health as high levels.

			Continual and long-term pouring of cortisol into the bloodstream is consequently highly destructive. It leads to impaired cognitive performance such as concentration, memory and problem-solving. Along comes thyroid suppression, which can cause blood-sugar imbalances and may lead to insulin resistance. We see elevated blood pressure as cortisol regulates blood pressure and cardiovascular function. We may also see a decrease in bone density and muscle tissue, together with an increase in abdominal fat, which is associated with various health risks including heart attack and stroke. Sleep problems may occur, along with fatigue, premature aging and, behaviorally, emotions such as depression, anxiety, irritability and sadness.

			However, diminished cortisol levels offer some of these very same symptoms, including insomnia, fatigue and depression. Decreased cortisol levels have also been associated with behavioral disorder, aggression and increased stroke risk. And, even more frighteningly, low cortisol levels have been correlated to repeated suicide attempts, violent criminal behavior and psychopathic tendencies. Chemical sensitivities and allergies have also been linked to subpar adrenal stress index (this simply refers to the ratios between cortisol and DHEA that we discussed in chapter 5). As with the estrogens-to-progesterone ratio in women and the testosterone-to-estrogens ratio in men, neither low nor high levels are good – balance and optimization of each ratio is key to optimal health and the prevention of symptoms.

			Cortisol and the Brain

			Impaired cortisol secretion and regulation ages the brain. High levels of cortisol or cortisol dominance impairs cognitive function and can affect the way we think. It touches our memory function, our learning abilities and our creativity; we may have more difficulty in solving problems, our reaction time may be slower, we may become forgetful and have difficulty in making decisions, and we may have more difficulty in recalling and retrieving information. Our brain is one of the body parts most affected by stress: when cortisol levels are high, or we have cortisol dominance, our body produces more free radicals which damage neurons, affecting our ability to think and remember things. Additionally, cortisol dominance is correlated to a deterioration of the hippocampus, which is the part of the brain that processes memory. However, when eliminating or removing the source of stress, the hippocampus has been seen to be able to grow back. This, of course, is easier said than done; you need to make a concerted effort to have a more relaxed, less stressful lifestyle, together with restoring hormone levels and not taking CLDs. The body is under a continual and high stress load when there is a decline in hormone levels. Also, elevated cortisol levels may directly contribute to Alzheimer’s disease.

			Cortisol and the Insulin Connection

			Cortisol works in tandem with insulin from the pancreas, making sure glucose gets to the cells where it can be burned for energy. Cortisol makes sure adequate levels of glucose are in the blood, while insulin, being the platinum key, unlocks the cell membranes to get glucose into the cells. Our body relies on glucose as the most consistent form of energy.

			When there is abnormal adrenal function due to long-term or chronic stress, it may alter the ability of the cells to produce the energy we need for the activities of everyday living. If getting up in the morning is difficult or if energy levels are low during the day, it may be due to abnormal adrenal rhythms and poor blood-sugar regulation.

			When there is stress-induced cortisol secretion, we get high cortisol levels to low DHEA levels. As we mentioned previously, cortisol dominance can be connected to increased central body fat and can create insulin resistance; long-term insulin resistance can cause diabetes type 2. If insulin resistance is left unchecked, it can lead to metabolic syndrome or Syndrome X. If this condition develops, the sugar that would normally be used for energy is stored as fat instead. This is when we start to see an increase in weight, especially around the abdomen – women getting thicker around the stomach, waist and thighs, and men becoming ‘potbellied’. When DHEA is administered (or supplemented with), it has been seen to reduce the accumulation of central or abdominal visceral fat and protect against insulin resistance – insulin resistance increases the risk of heart disease. Remember, one cause of heart disease is having excess sugar floating about in the bloodstream. Also, statins increase diabetes and the longer you take them, the higher the risk (the JUPITER trial demonstrated an incredible 25% increased risk of new-onset diabetes). One side effect of this medication is that it increases blood-glucose levels (hyperglycemia). Statins impair pancreatic beta-cell function (where insulin is produced) and, therefore, decrease insulin sensitivity; continual insulin sensitivity will eventually provoke diabetes type 2.

			Stress and Depression

			Another example of subpar adrenal stress index is the association with depression. In an adult population, a high cortisol-to-DHEA ratio has been linked to unipolar depression and, in adolescents, a high cortisol-to-DHEA ratio was predictive of persistent major depression prior to the onset of unipolar depression. Also, a high morning cortisol-to-DHEA ratio in older men has been associated with negative mood, high anxiety and a less than optimal cognitive function. Also, depression and cognitive deficits, both of which characterize severe mood disorders, have been associated with elevated cortisol.

			Cortisol Rhythms and Aging Skin

			Our skin regenerates mainly during the night, so, if you want to achieve optimal skin health, it is essential to have normal cortisol rhythms. When there are higher night cortisol values, there is less skin regeneration. Cortisol-to-DHEA ratio needs to be balanced. Sleep is so important. Poor quality of sleep or deprivation affects the endocrine system and hormone production. If we don’t sleep, our hormones get mixed up and, if there is a hormonal imbalance, we cannot sleep. Low morning cortisol and elevated evening cortisol have been associated with insomnia.

			Cortisol and Blood Pressure

			Correct cortisol regulation is important to maintaining blood pressure and cardiovascular function. Remember that high blood pressure damages the endothelium (the inner lining of the arteries) and it is the functional and structural integrity of the arteries that keeps us safe. When the endothelium is damaged or injured, and therefore compromised, it cannot function as it should. The words ‘cortisol dominance’ and ‘heart attack’ go hand in hand; chronically, high cortisol levels lead to hypertension and nearly always lead to heart disease, heart attack and stroke.

			Major Functions of Cortisol in the Body

			•Influences PTA (pituitary-thyroid-adrenal) system

			•Balances blood sugar

			•Controls weight

			•Affects immune-system response

			•Influences bone turnover rate

			•Affects stress reaction

			•Assists in protein synthesis

			•Helps you sleep

			•Influences DHEA/insulin ratio

			•Influences estrogens and testosterone ratio

			•Is an anti-inflammatory.

			Thyroid-Adrenal Function and the Cholesterol Connection

			Although the thyroid hormones T4 and T3 are not directly on the cholesterol pathway, they can, however, affect cholesterol synthesis. Thyroid affects every metabolic function in the body and, therefore, our overall health greatly.

			As mentioned previously (see under ‘Thyroid Gland’ in this chapter), the thyroid gland releases the iodine-containing hormones thyroxine (T4) and triiodothyronine (T3), their major function being to influence the metabolism of cells – in other words, they help the cell machinery to produce energy. The thyroid gland produces much more T4 (approximately 80%) than T3 (approximately 20%), which has to be converted once inside the cells of the body. T3 is much more active than T4 (about 300% more active) and it is T3 that actually increases the metabolism inside the cells.

			In chapter 5 we spoke about long-term stress causing adrenal exhaustion. When the adrenals are exhausted, the production of adrenal hormones is drastically reduced – pregnenolone, DHEA, progesterone, estrogens, testosterone and aldosterone (pregnenolone is a precursor to all these hormones) all decline in favor of cortisol. We named this phenomenon ‘pregnenolone steal’ (remember, pregnenolone is directly produced from cholesterol); this, in turn, will create a physiological demand for more cholesterol to be produced. When there is a decline in hormone production, we see an increase in cholesterol synthesis.

			The thyroid gland is directly affected by the adrenal hormones, therefore thyroid problems may occur due to adrenal maladaptation, due to a damaged adrenal gland. The adrenals assist in the conversion of thyroid hormones to the active form (T3).

			When there is an adrenal-maladaptation scenario, the thyroid hormone (T4) may become stored and therefore unavailable for the body to use. If T4 is unavailable, it cannot be converted into the active form T3. Decreased or low levels of T3 can cause an increase in cholesterol levels because low levels of T3 cause less cholesterol to be transported out of the blood.

			If your thyroid isn’t functioning adequately (hypothyroidism), it will affect the heart’s ability to pump efficiently. Hypothyroidism, or low thyroid, can also lead to an enlarged heart and heart failure. It is sad that most cardiologists immediately pull out the prescription pad to prescribe statins, instead of taking a deeper look at the hormonal system along with the thyroid hormones.

			Thyroid hormones specifically inhibit prolactin synthesis and decrease the levels of prolactin messenger ribonucleic acid (RNA) in cultured pituitary cells. Prolactin is a unique hormone released by the anterior part of the pituitary gland and serves as an informational hub for different catecholamines (dopamine, serotonin) and hormones (estrogens, progesterone, testosterone, thyroid, etc.). This information comes through positive and negative feedback. Thyroid hormones reduce the number of thyroid releasing hormone (TRH) receptors and inhibit prolactin messenger RNA synthesis. Any change in the function of thyroid hormones can affect steroid hormones that are involved in prolactin physiology and, of course, will also change cholesterol biosynthesis.

			Correct thyroid function is indirectly linked to the tightly controlled cholesterol mechanism. We seem to forget that the body is a working, functioning network of systems that literally feeds or functions from and/or through the other. When one is messed up, the other will fail and fall into default. It is essential that all of the hormonal glands (thyroid, adrenals, ovaries, testes, hypothalamus and pituitary) are functioning at their respective optimal levels because they are so closely related and work in synergy. It is impossible to achieve optimum health until the entire hormonal system is functioning correctly. When a system, and therefore a process, in the body goes into default, it will automatically have a knock-off effect on some other part of the body by way of a feedback loop mechanism.

			Whatever, it is vitally important to understand that good thyroid function is essential to hormonal balance, and that hormonal balance is essential to correct cholesterol synthesis. Age, stress and cholesterol-lowering drugs all affect hormonal balance and, therefore, synthesis.

			Vitamin D3

			We already spoke about vitamin D3 in chapter 1 and the fact that it is a hormone (produced in the body) rather than a vitamin (obtained through diet). However, vitamin D3 can be obtained through a few foods such as red meat and fish, but most of it is delivered by way of direct sunlight and, in fact, vitamin-D production begins in the skin rather than in the mouth. If you recall, the body is capable of manufacturing vitamin D3 simply through exposure to sunlight. If you are depending on sunlight, rather than diet or supplementation, to get your vitamin D, then the recommended amount is fifteen to twenty minutes a day, with 40% of the skin surface exposed. Vitamin-D deficiency is a global health problem and nearly a billion people worldwide are vitamin-D deficient or insufficient. This includes those living in warmer climates.

			Vitamin D3 is essential to overall health. It is a secosteroid neurohormone and therefore has neurotransmitter and neurological functions. It functions like all steroids by turning genes on and off and, in fact, regulates the functions of over 200 genes; some of these genes regulate cancer-cell growth and differentiation, protecting us against cancers such as breast, colon, skin and prostate. These genes also regulate cell death and limit the growth of tumor blood supplies. Vitamin D3 has receptors throughout the body, including bones, pancreas, intestine, kidneys, brain, spinal cord, reproductive organs, thymus, adrenal glands, pituitary gland and the thyroid gland. This statement alone reinforces the fact that this vitamin is vital to overall health.

			Vitamin D3 is a product of cholesterol, therefore if there is a deficiency of this hormone, it can affect cholesterol levels (cholesterol will increase to make up for vitamin D3 deficiency). Vitamin D3 synthesis declines greatly with age, mainly because the concentration of 7-dehydrocholesterol in the skin declines. And, of course, cholesterol-lowering drugs such as statins, or HMG-CoA reductase-inhibitors, which are designed to inhibit the synthesis of 7-dehydrocholesterol and cholesterol, will therefore affect the synthesis of vitamin D3.

			Vitamin D3 plays a myriad of important roles in the body and is best known for its role in calcium metabolism and bone health. Vitamin D3 facilitates the absorption of calcium from the small intestine; if there is insufficient vitamin D3, calcium cannot be integrated into the bones. There has to be enough vitamin D3 for calcium to function correctly, otherwise the bones will become soft. Taking calcium without sufficient vitamin D3 (and, of course, magnesium – always take magnesium when taking calcium) may actually weaken the bones over time.

			Deficient vitamin D3 levels have been linked to practically every health- and age-related disorder in the body, including diabetes, hypertension, depression, fibromyalgia, chronic-fatigue syndrome, osteoporosis, chronic inflammation and Alzheimer’s. Recent research indicates that a deficiency plays a role in seventeen varieties of cancers, as well as heart disease, stroke, autoimmune diseases, birth defects and periodontal disease. Vitamin D3 is vital for the correct functioning of the immune system; we cannot expect to be healthy if the immune system is weak. It is also vital for increasing neuromuscular function and improving mood, protecting the brain against toxic chemicals and potentially reducing pain.

			The Hormone Conclusion

			The key message to take home is that all of these vital agents (hormones) are made from one very important component: cholesterol. Our body has been given this life-giving substance to enable the body to perform its life-giving functions, in other words, to keep us alive and healthy. Where is the logic in blocking or inhibiting this precious substance with a CLD, with all of its side effects, deleterious or otherwise?

			9. A NEW, SAFE AND EFFECTIVE WAY TO TREAT HYPERCHOLESTEROLEMIA: THE HORMONODEFICIT HYPOTHESIS

			A New Hypothesis to Normalize Cholesterol Levels

			We have mentioned normalized cholesterol levels a few times throughout this book. Now it’s time to explain the core concept of this statement and how Dr Dzugan’s unique hypothesis to normalize cholesterol levels works.

			It is important to understand that the aim of this hypothesis is to normalize cholesterol levels rather than to lower them – normalization is the key word! Dr Dzugan prefers to avoid the term ‘lowering of cholesterol levels’ since low cholesterol, as a static variable, is not something he wants to achieve.

			The term used for Dr Dzugan’s hypothesis of hypercholesterolemia and its treatment is ‘hormonodeficit hypothesis’ because the majority of hypercholesterolemia occurs due to an age-related decline in steroid-hormone production or steroidopenia (literally, the deficiency of steroid hormones).

			The core concept of hypercholesterolemia is quite simple: cholesterol levels increase when hormone levels decrease – this is a ‘cause-and-effect’ setup. The cause is the decline in hormones levels and the effect (overall outcome) is an increase in cholesterol levels.

			Cholesterol is the precursor to all steroid hormones and is a very significant marker or a ‘teller of truths’ to what is going on in the body. We know that for every natural hormone there are enzymes (remember, enzymes are special chemicals that speed up the body’s processes); hormones cannot be manufactured without the help of these specific enzymes. As the body ages, enzyme reactions become slower and begin to malfunction, therefore the amount of hormones cannot be produced in the same quantities as they were. In short, the malfunctioning enzymes create a decline in hormone production.

			As a compensatory mechanism or reaction, the body increases the amount of cholesterol to try and increase hormone production. Unfortunately, this is not the way out – the problem is not the amount of cholesterol but the vast chain of further interconversions. When one link in the chain is broken, we get a breakdown. The body is attempting to fix a broken supply line (but can’t do so, as the crucial enzymes are malfunctioning) by increasing the major product (cholesterol). Try as it might, it is unable to do so because the machinery is out of order – it is missing those very important enzymes for the conversion of those very important hormones. In short, hypercholesterolemia is a reactive consequence of an enzyme-dependent down regulation of the creation of steroid hormones and their interconversions.

			Although this new hypothesis is actually biologically extremely complex, it is very easy to grasp and makes total sense when it is written down in plain English: steroid-hormone levels fall > cholesterol production increases > steroid hormones are restored (with the use of bioidentical hormones) > cholesterol levels normalize (as they won’t have any reason to stay elevated). When cholesterol levels are normalized, the body then functions at its best – optimal. This is what this new hypothesis is all about. Normalization of cholesterol levels!

			Practical Application

			Following Dr Dzugan’s method, normal cholesterol levels are achieved when steroid hormones and cholesterol levels are in the same range as they were during the age interval of twenty to thirty years old. As we mentioned previously, this is the time in life when the production of steroid hormones is at its peak (average age: twenty-five) in a healthy adult and cholesterol production is at its most stable, which would be due to the fact that steroid hormones are at peak production – it is a continual feedback mechanism.

			The normalization of cholesterol levels is not a ‘one-size-fits-all’ approach; it is part of a multimodal and intricate program that targets each person as an individual, not as a unit broken down into variables and statistics. The cholesterol levels of one person are not going to be identical to those of another. Approaching both individuals with the same treatment is not what this hypothesis is about. The ‘factory-line’ approach is not an optimal solution. ‘Normalized’, in Dr Dzugan’s books (and, of course, in mine as well), stands for the cholesterol levels each individual human being needs to achieve for the body to run and function at optimum – normalized to the levels they had in their healthiest prime, which equals optimal health. To obtain an ideal or normalized cholesterol level, we have to look at each individual and understand where their levels are coming from. We have to look at their physiology. We take an in-depth look at intricate and specific blood tests of steroid-hormone levels, together with a clinical history questionnaire.

			Optimizing Hormones, Normalizing Cholesterol

			To repeat ourselves, we need to understand that we are all unique and that there is not one person who will have the same cholesterol levels as another even if, let’s say, they are given the exact same dosage of bioidentical hormones (which very rarely happens because everyone requires a different dosage of various bioidentical hormones, as determined by blood tests). This is because everyone has his or her unique and individualized physiology. We are all special; we are not a statistic!

			Let’s take a look at an example: a sixty-three-year-old man joined the program (we will explain more about the program later) with a total cholesterol-level value of 349 mg/dL; at the follow-up blood test, his value was 128 mg/dL. Another lady, aged thirty-nine, came in at 202 mg/dL; at the follow-up blood test, her value was 164 mg/dL. Other values range from 232 mg/dL to 198 mg/dL for a fifty-three-year-old female, and 221 mg/dL to 190 mg/dL for an eighty-two-year-old male. These results do not mean that one outcome was more successful than another, but what it is showing us is that each individual has his or her own unique or individualized physiology. We are all special, not a statistic or variable that’s been hung out to dry!

			Here we feel we need to make a distinction between low and normalized cholesterol levels as you may have found the discussion related to the sixty-three-year-old man somewhat confusing. His levels normalized at 128 mg/dL from 349 mg/dL, which can be considered quite a big drop. We have said time and time again that a low level of cholesterol is not good because of increased mortality and all the health issues that go with it. Low levels of cholesterol by default are bad because they are a marker for low steroid-hormone production.

			But here comes the distinction. We are not talking about a level that has been achieved by way of a cholesterol-lowering drug but by restoring hormone levels to optimal with the safe use of bioidentical hormones. This is a totally different concept. When you block the cholesterol-making pathway, at the same time you interfere with the pathway that makes hormones, hormones that are already low due to the aging process and the malfunction of crucial enzymes. CLDs lower hormone production even further, exacerbating the situation. On the other hand, when we restore and optimize low hormone levels, the root issue and warning signs and/or malaise associated with low cholesterol levels is rectified because these health issues are, in fact, the outcome (effect) of low steroid hormones. As such, this new low level (or, rather, normalized level) of cholesterol is associated with healthy and optimal steroid-hormone production, as reflected in the values we had in our ‘prime time’ during the twenty to thirty age bracket. This is the normalized level for that specific person, not an actual lowered level. This is in direct opposition to the low levels attained by CLDs which lower cholesterol and, at the same time, keep steroid-hormone production low. Not a good idea. We reiterate: we are all different; we are not a statistic!

			Let’s take this from another angle: if an individual’s cholesterol, which we will call ‘A’, is lowered by 80 mg/dL, and another individual’s cholesterol, which we will call ‘B’, is lowered by 30 mg/dL, it by no way means that ‘A’ got a more satisfactory result than ‘B’. They both got the desired result, i.e. they both achieved normalized cholesterol levels for that individual’s physiology. And, in fact, on observing lab data (hormone status), individual ‘B’ may well have a better hormone profile than ‘A’. In no way, manner or form can cholesterol have a static association with hormone production. As we mentioned previously, each body works differently; we all regulate, metabolize and use hormones differently – this, of course, will have a feedback effect on cholesterol synthesis. It will determine how much cholesterol is needed at a specific time and for that individual. It is the hormonal production that dictates the amount of cholesterol we need. And it is how we regulate, metabolize and use these hormones that dictates our physiology.

			Another reason why we prefer to use ‘normalization’ rather than ‘lowering’ of cholesterol is because not all cholesterol levels need to be lowered. To explain: the hypothesis of hypercholesterolemia can be turned around into hypocholesterolemia. In the latter, low cholesterol levels are the cause of low steroid production (there is not enough cholesterol to go around). Of course, in this case we certainly wouldn’t want to lower cholesterol levels. However, here’s the good part – we can’t! In both cases (hyper- and hypocholesterolemia) we are restoring hormone levels to optimal levels (the range we had at twenty to thirty years old). In other words, restoring steroid-hormone levels in the case of hypercholesterolemia lowers the levels of cholesterol because there is no need for extra cholesterol production. In the case of hypocholesterolemia we are restoring the hormone levels which are low and are the underlying issue at hand. To use an analogy, cholesterol is, in both cases, a thermostat. This approach works to fix the temperature but not break the thermostat – by correcting the temperature at both levels, the desired effect is achieved.

			A Look at Steroid Hormones and Their Effect on Cholesterol

			The effects of estrogens and androgens were first looked at in the early 1900s. Estrogens were synthetically created in the 1920s largely to help alleviate menopausal symptoms and, at that time, even to reduce ischemic cardiovascular disease. Androgens have been studied and written about since 1936 and were found to relieve vasomotor (the widening and narrowing of blood vessels) symptoms in menopausal women. Recently performed studies show that a combination of androgen and estrogen therapy reduced levels of total cholesterol, LDL, HDL and triglycerides. DHEA as a single supplement, which was bioidentical to the human hormone, was also seen to reduce total cholesterol and LDL. However, various other studies failed to confirm these observations.

			Apart from Dr Dzugan’s many published articles, up until the last decade there was no medical literature that presented a connection between the restoration of youthful levels of steroid hormones and the normalization of cholesterol. Over the last twenty years, Dr Dzugan has published twenty-five articles on this topic alone.

			The Controversy: Steroid Hormones and the Correction of Lipid Disorders

			There has been a lot of controversy in the media about steroid hormones and the correction of lipid disorders, which is largely due to studies done using DHEA and androgens, as well as estrogens and progesterone (considered hormone replacement therapy (HRT), not hormone restorative therapy). HRT does not in any way begin to balance or restore hormones. And it certainly does not offer sufficient or adequate levels of hormones, nor are the hormones used bioidentical or given in the correct physiological dosage. In most cases hormone use in hormone replacement therapy follows a ‘one-size-fits-all’ regime with the use of one or two standardized hormones. The very significant and important difference in absorption rate, metabolism and preexisting hormone levels in each individual body is totally missed and not even considered! And, in fact, this is exactly where the failure rate for hypercholesterolemia and steroid hormones comes in, in connection with HRT.

			Dr Dzugan believes that the majority of treatments have failed because only one or two hormones were utilized when, in fact, what was needed was multiple bioidentical-hormone administration to correct and normalize cholesterol levels. When the ‘human network of health’ is restored to youthful hormone levels, and therefore optimized, cholesterol will also be normalized. To achieve normalized cholesterol levels, all hormones must be adequately restored and precisely balanced within their respective ratios to get the desired results. In other words, the safe and efficient correction of hypercholesterolemia is achievable only when all hormones are restored to youthful levels. This, of course, is not something that Dr Dzugan has just pulled out of thin air but from a myriad of clinical evidence that supports his hypothesis. He has his own scientific data to reinforce his hypothesis; he has everything that is needed to support his claims – scientific data!

			The primary difference between hormone restorative therapy and conventional treatments (CLDs), which deliberately and directly decrease cholesterol levels by interfering with a bodily mechanism, is that hormone restorative medicine does not go all out to lower cholesterol levels but achieves normalized levels (which is actually a lowered, but to healthy and safe, level for that person) through a multitude of natural feedback mechanisms related to youthful hormone levels, in an indirect fashion (steroid hormones are increased while cholesterol is decreased).

			To explain further: low hormone production affects the compensatory mechanism to increase the production of cholesterol through multiple feedback actions which try, through a combined effort, to restore homeostasis by increasing production of the precursor (cholesterol). Statins inhibit the natural production of cholesterol and, therefore, cause a further decrease in steroid-hormone production, which can cause multiple unwanted health consequences. The inhibition of extra cholesterol synthesis, which naturally occurs to offset declining steroid-hormone production during aging, leads to somatic, psychological and immune impairment. This includes decreased defense against cancer and infections, as well as the speeding up of the aging process with various noncardiovascular disorders and a loss of quality of life!

			Hormone restorative therapy, on the other hand, normalizes cholesterol levels in a safe, efficient and natural way, without decreasing hormone production. Hormonorestorative therapy offers us all-over quality of life, protects against disease and illnesses, and slows the aging process.

			Relative Hypercholesterolemia and Familial Hypercholesterolemia

			Included in Dr Dzugan’s hypothesis are the ‘relative’ and ‘familial’ types of hypercholesterolemia. These are two very important ideas that were formed in the process of observing the results of patients on the program.

			Relative Hypercholesterolemia

			To explain: let’s look at a fifty-four-year-old woman with initial total cholesterol levels of 170 mg/dL; at her follow-up blood test this value dropped to 140 mg/dL. This initial value, of course, cannot be considered hypercholesterolemia and, in fact, is quite a long stretch away from the lowest range to enable it to be labeled as such. It is interesting to note that this particular woman did not join the program with the intent of lowering her cholesterol levels but, rather, to optimize her health status. The lowering of her cholesterol level was a consequence of hormone optimization. It was only after hormone levels had been optimized that this new level of cholesterol was achieved.

			In short, even though the initial level of cholesterol was normal, it was ‘high’ in relation to the level of cholesterol that would have been present at a youthful or peak age of optimal (for her) steroid-hormone production. The ‘relative’ part of this hypothesis is key since it is relative to the original number (170 mg/dL), which definitely cannot be considered hypercholesterolemia. In other words, it is relative to that individual person, not to some scientific vote that boosts sales for the pharmaceutical industry. It is important to understand that life-cycle elevation of total cholesterol is a vital component to understanding what is going on with cholesterol and steroid-hormone metabolism.

			In fact, Dr Dzugan firmly believes that, because steroid hormones decline with age and cholesterol levels then rise, it is much more important to look at cholesterol elevation over an individual’s lifetime rather than see an isolated level with little context. Observing how steroid-hormone levels decline over time can show the risk for disease in a far better manner than one or two inefficient tests for a cholesterol value in the short term. The table below shows a perfect example of the difference between relative hypercholesterolemia and regular hypercholesterolemia:
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			Relative Hypercholsterolemia

			Total Cholesterol Before and After Hormonorestorative Therapy
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			The first patient is relative hypercholesterolemia, while the second is regular hypercholesterolemia.

			Familial Hypercholesterolemia

			Familial hypercholesterolemia (FHC) is a frequently inherited disorder which is characterized by elevated levels of total cholesterol and LDL and affects one in every 500 people. The general accepted explanation for FHC is that there is a mutation in gene coding for the LDL receptor protein; in other words, these people lack the receptor that identifies LDL. In short, this means that LDL is unable to lock onto their receptors. Therefore, LDL, together with cholesterol, is left ‘floating’ in the blood and so the amount accumulates to levels higher than they should be. However, based on Dr Dzugan’s experience and observations, he has a more detailed explanation for the occurrence of FHC to be explained later!

			FHC occurs much more frequently in certain groups of people such as Afrikaners, Christian Lebanese, French Canadians and Ashkenazi Jews. One explanation could be that people from these groups tended to migrate and found new colonies. In other words, certain groups tend to marry and reproduce within the same groups, therefore they will have children who are more likely to carry gene mutations. However, FHC has a strong association with environmental factors as well, not just genetics.

			There is no doubt that FHC has health risks attached to it as it has been associated with an increased frequency of coronary heart disease, with the worst outcome being heart attack at an early age and premature death. Life expectancy in people with this mutant gene is reduced by fifteen to thirty years unless they are treated with therapy to lower lipid levels. It is, therefore, advisable for individuals with a family history of FHC, or significantly elevated cholesterol or heart disease, to be tested to see if FHC is present.

			A standard physical examination can reveal and identify these details:

			Xanthomas, which are yellowish firm nodules in the skin lesions caused by cholesterol-rich lipoprotein deposits.

			Xanthelasmas, which are very small (1 mm-2 mm) yellowish plaques that are slightly raised on the skin surface of the upper or lower eyelid.

			Arcus senilis cornea, which is a whitish discoloration of the iris.

			Meanwhile, laboratory testing may show these details:

			•Total plasma cholesterol that is greater than 300 mg/dL in adults.

			•Total plasma cholesterol that is greater than 250 mg/dL in children.

			•An LDL level that is higher than 200 mg/dL, as well as elevated triglycerides.

			•Protein electrophoresis (a process to determine protein amounts) may show abnormal results.

			An LDL receptor gene defect can be identified with genetic testing.

			Even though billions of dollars are being invested in the research and development of many cholesterol-lowering drugs, coronary heart disease is still the leading ‘killer’ in developed countries and FHC is a major contributing factor to this deadly killer.

			There are various options that may help with the management of FHC: a diet low in saturated fats, cholesterol-lowering medication, daily exercise, weight control, and cessation of smoking. These options may help prevent deposits in the skin, thickening of the Achilles tendon, atherosclerosis and premature death. Of course, other options include the statin drug; since its introduction in 1986, the treatment of FHC has improved but, more often than not, statin drugs alone are not enough and additional treatments such as the recently invented (July 2015) PCSK9 inhibitors (of which we spoke in chapter 4) are offered. Remember that the outcome on cardiovascular mortality and morbidity has not yet been established for these drugs and that larger and long-term studies are needed to determine their safety and efficiency. Other treatments consist of Vytorin which was approved by the FDA in 2004. This drug is a compound formula, specifically targeting FHC. Vytorin is a combination of ezetimibe (which inhibits cholesterol absorption in the intestinal tract) and simvastatin (which inhibits the creation of cholesterol) – a ‘two-way’ attack method. The long-term effect of ezetimibe is still unknown with regards to FHC, cardiovascular morbidity and mortality. And, of course, there is still the discussion about the many serious side effects associated with the statin drug: poor quality of life, severe rhabdomyolysis, renal failure, death, and many more issues.

			We already know that statins present many, many health issues but what is even more concerning is the long-term use in our precious children that has not yet been established. Long-term exposure to these drugs may affect growth and sexual development – knowing what we know and the mechanisms of cholesterol, this seems more than obvious. Remember, statins decrease cholesterol biosynthesis and, therefore, the production of hormones which are so vital to both mental and physical growth and repair.

			Recall our discussion of the significant increase in cholesterol levels in pregnant women, which would be due to an increased need of hormones for both baby and mother. This reflects how sensitive the body is to its requirements. The body is so efficient that it reacts immediately by increasing the production of cholesterol when there is an increased demand for hormones.

			One study showed that DHEA-S levels were reduced in both girls and boys who took a statin drug as opposed to those treated with a placebo. Even a small change in hormonal production at a young age can lead to major problems in adult life. Think about this one, please!

			Is Familial Hypercholesterolemia a Resolvable Issue?

			Yes! From Dr Dzugan’s experience, he believes it is. From his observations of individuals suffering from FHC and high cholesterol, he found that, when their hormone levels were balanced and optimized, their cholesterol levels normalized. The results were extremely encouraging, to say the least, and, importantly, came without any of the side effects (dangerous or otherwise) that are so prevalent with cholesterol-lowering drugs.

			Dr Dzugan believes that FHC works with the same mechanism as age-related cholesterol elevation does – the ‘malfunctioning-enzyme’ phenomena. It is a compensatory reaction of low steroid-hormone production due to a congenital defect of the enzyme system that is responsible for the regulation of the biosynthesis of steroid hormones and their interconversions. In other words, individuals with FHC have the same defects in the enzymatic system that controls cholesterol metabolism, starting from birth, as those seen in the body as it ages.

			Again, this malfunction of the enzyme systems leads to a diminished ability to produce basic steroid hormones, regardless of the overproduction of cholesterol. This situation naturally leads to hypercholesterolemia – it is a normal feedback mechanism where hormone deficiency serves as the ‘starting point’ for the overproduction of cholesterol. When there is low steroid-hormone production, there will be an increase in cholesterol production – this is something that goes without saying. The body is trying to maintain homeostasis.

			When there is a high synthesis of cholesterol, there will be an excess of LDL in the blood (remember, LDL is the primary plasma carrier and delivery service of cholesterol from the liver to the tissues, or parts of the body, where it is then absorbed by the cells of the body and used as needed). It is an automatic feedback mechanism – the body needs to do its job correctly and deliver the agent to the appropriate tissues/organs throughout the body and to keep the infrastructure up and running correctly. However, the body will not increase the number of LDL receptors on the cell surface as there is no need because hormone production is low (because of enzyme malfunction). Under normal circumstances, in a healthy functioning body the LDL would attach itself to the LDL receptor, which then releases cholesterol into the cells to be converted into pregnenolone and a cascade of other steroid hormones to be used appropriately. When there are not enough receptor sites to manage, disperse or cope with the influx of cholesterol, this will obviously lead to an excess flow of LDL in the blood.

			It seems, however, and not so remarkably (remember, the body is very logical and very, very clever), that the body purposely produces less LDL receptors as a defense mechanism against high cholesterol. If this process were not to happen, rather large amounts of cholesterol would be deposited into the cells without the ability to use them for hormone production (as they could not be converted into pregnenolone, and the following cascade, due to the malfunction of enzymes). The cells would then become overloaded with cholesterol which in turn may block, and would certainly disturb, normal cell function. This overload of cholesterol in the cells is exactly what we are seeing with the ‘revolutionary’ (a touch of sarcasm here) PCSK9 inhibitors.

			If you recall, PCSK9 inhibitors work by blocking the PCSK enzyme, which allows more LDL receptors on the cell surface to be produced, which in turn allows for more LDL cholesterol to be absorbed into the cells. The outcome is that the cells will be totally overloaded with cholesterol, which is not a natural event. The body does not have the correct infrastructure to deal with such a setup. Our cells do not know what to do with this large amount of cholesterol which cannot be converted into hormones. This drug messes with cell function and more than likely will cause all types of dysfunction in the body. Not good!

			So What Is FHC?

			Dr Dzugan believes that FHC should not be viewed as the primary disease (in that the main theme is the increased production of cholesterol), rather, as a secondary disorder connected to a problem with the biosynthesis of steroid hormones. Therefore, familial hypercholesterolemia would become familial low steroidal hormone production. Patients who followed the hormonorestorative therapy (HT) program stood true to Dr Dzugan’s hypothesis: when hormones were restored to youthful and healthy levels, their total cholesterol and LDL levels normalized.

			The Last Remark on Hypercholesterolemia

			And here we have arrived at the last remark on hypercholesterolemia. At this point we would like to share with you another very important and interesting piece of information: Dr Dzugan believes that there is yet another way to normalize cholesterol-level physiology without the use of CLD – ‘enzymes’ is the key word here. Enzymes, as we already know, control the down regulation of steroid biosynthesis and, with age or because of a genetic error, can become damaged and/or dysfunction. However, these damaged or malfunctioning enzymes can be replaced fairly easily. The P450scc (cholesterol desmolase) enzyme, for example, can be used for catalyzing (a chemical reaction that sets in motion) the conversion of cholesterol to pregnenolone. Also, the combination of other enzymes (such as P450c17 (17 alpha-hydroxylase/17,20-lyase) and P450c21 (21-hydroxylase), 11beta- and 18-hydroxylase, etc.) can normalize the process of steroidogenesis (production of steroids) and further levels of steroid biosynthesis. There is no doubt that this approach is extremely promising. For more than twenty years Dr Dzugan has strived to make this possible but, unfortunately, supplement companies don’t have any interest in producing these enzymes because there is no money to be made; enzymes are very cheap to produce but the process for FDA approval is very, very expensive. No big-profit margins in this direction. Such a simple and logical solution, yet seeming so unreachable. Very sad.

			Optimized Physiology: How We Get There

			We have spoken many times throughout this book about optimal health. It is now time to discuss exactly what the program consists of and, through this, how an optimal health status is achieved for each individual. The program begins with two fundamental cores: a client health history and initial blood tests. The client health history is laid out in a way as to obtain as much information about the health of the client (both past and present) with, of course, different areas for both men and women. The questions asked allow Dr Dzugan to gauge the health status of the individual and give him a clear guide as to what is, or has been, going on in the client’s body.

			A client health history allows the client to relay any major or minor health issues they may have: starting from less life-destroying symptoms such as hot flashes in both men and women (yes, men have them too), brittle nails and hair, hair loss, weight gain, acne, low stress resilience, depression, mood swings, fatigue, low libido, poor digestion; to the more soul-destroying issues (which would be classed as a chronic disease state) such as heart disease, cancer, diabetes, eye diseases (macular degeneration and cataracts), and many more. Symptoms speak volumes. The less life-destroying symptoms are telling you what’s to come; it is your body talking, telling you that, if you don’t correct these initial niggling symptoms, the worst is yet to come, i.e. chronic disease!

			This, together with specific blood tests, gives Dr Dzugan a complete understanding of the client’s health to date. As an example, the initial case history of a woman who is suffering hot flashes may seem to suggest that progesterone supplementation is advisable but, until the precise progesterone value has been observed against estrogen(s) values (recall our discussion on estrogen or progesterone dominance, as the case may be), the exact dosage of progesterone cannot be recommended. As an example, it could be that levels of estrogen are relatively high (compared to progesterone) or relatively low (but progesterone is lower still), so both would be classed as estrogen dominance. It is the blood tests that give him the precise missing piece of the puzzle for dosage recommendation. Restorative medicine is an art, a very precise medicine that has the accuracy and ability to take us to the realms of optimal health.

			Blood Tests

			For the creation of an individualized program, the blood tests Dr Dzugan asks for are listed below, with follow-up blood tests at three months, six months and one year, or more frequently if necessary. Thereafter, blood tests can be done at yearly intervals once optimization of physiology is achieved.

			Complete Blood Count (CBC)

			This test offers important information about the types and numbers of cells in the blood. A CBC assists Dr Dzugan in diagnosing different conditions and issues, allowing us to see if there is a dysfunction of the immune system and other factors such as coagulation. This test covers issues such as erythrocytes (red blood cells, which are the most common type of blood cells and are responsible for the delivery of oxygen to the body tissue), lymphocytes (a type of white blood cell that increases in number in response to viral infections), platelets (cell fragments which are responsible for clotting action), hemoglobin (iron-carrying proteins), etc.

			Comprehensive Metabolic Panel (CMP)

			A range of tests which assist in understanding an individual’s physiology. They include general tests such as glucose and calcium, as well as tests for electrolytes such as sodium and potassium. A larger part of this test has signifiers for kidney and liver function; examples of these are creatinine (a breakdown product in muscle which is filtered through the kidneys) and ALT (an enzyme which is found in the highest amounts in the liver and is released into the blood when damage to the liver occurs).

			Lipid Profile

			This test includes the overall cholesterol value, LDL, HDL, triglycerides and VLDL.

			Pregnenolone

			As pregnenolone is the precursor to other steroid hormones and is essential to creating an individualized program.

			DHEA-Sulphate

			DHEA-S provides a much more precise value than DHEA for the overall body (for reasons discussed in chapter 8 under ‘DHEA’).

			Total Testosterone

			Dr Dzugan prefers to look at total testosterone as opposed to free testosterone. This is because free testosterone may not give the correct values of actual testosterone production. Free testosterone means it is available and unbound, it is floating about; this test does not take into account the testosterone that is chemically bound, therefore numbers may not be accurate. Total testosterone, on the other hand, takes all these factors into account, giving Dr Dzugan a much better overall and accurate account of testosterone levels. Free testosterone numbers may be normal or high when total testosterone levels are actually low.

			PSA

			This is a prostate-specific antigen, an important protein produced within the prostate that is necessary for optimal function. When there are elevated levels of this protein, this can signify prostate malfunction or cancer.

			Total Estrogens

			A test for estrogens usually incorporates the three major estrogens: estriol, estradiol and estrone. However, to get an accurate gauge, it is far better to look at all estrogens. If only the major three are focused on, it wouldn’t be an efficient method of gauging estrogen production. For women who are still menstruating, the ideal time to take this test is three to seven days prior to the beginning of menses – the fluctuating nature of this level is always considered.

			Progesterone

			This is a simple test; there are no total or free measurements floating around. Again, the time in the menstruating cycle (if applicable) is also considered.

			Cortisol

			This stress hormone is an important value to know. Knowing if levels are too high or too low is vital to creating an individualized program.

			Aldosterone

			This hormone assists the body in regulating blood pressure and has been seen to help with issues such as dizziness, headaches, hearing loss and tinnitus.

			Vitamin D3

			Vitamin D3 has a significant impact on cholesterol production and, thus, on cholesterol values. Recall our discussion about the creation of vitamin D3 from cholesterol through the action of sunlight (ultraviolet radiation)?

			The tests for serotonin, homocysteine, prolactin and C-reactive protein do not have a direct association with the normalization of cholesterol but are part of the individualized program and are essential for the optimization of physiology, which translates into optimal health.

			Serotonin

			Serotonin, along with norepinephrine, is a major neurotransmitter that controls mood in the brain. When levels of serotonin are low, this may cause depression (remember, we discussed this in chapter 8 under ‘Estrogens’). There are numerous drugs on the marketplace to treat depression but, unfortunately, they manipulate this neurotransmitter and can lead to extremely low levels as they become depleted.

			Homocysteine

			Homocysteine is an amino acid that serves as a marker for cardiovascular disease when levels are high. However, low levels are not optimal either – balance is required for optimal health.

			Prolactin

			Prolactin has a strong relationship with serotonin, dopamine, thyroid hormone, estrogens, progesterone and testosterone, and it has various functions such as lactation, but is equally important in both men and women. It is not only synthesized in the pituitary gland, as once thought, but also within the central nervous system (CNS), immune system, the uterus and its associated tissues of conception, and even in the mammary gland itself. Its biological actions are not solely concentrated on reproduction as it controls a variety of behaviors and has even been seen to play a role in homeostasis.

			C-reactive Protein

			When levels of this protein are elevated, they show that inflammation is present in the body.

			Once an individual has initiated the program, apart from the follow-up blood tests, Dr Dzugan and his team also monitor the entire process in the form of updates; the more updates, the better – weekly is good. Updates give them that extra information needed to understand the changes that are occurring within the body and to achieve optimal health. Working with and listening to the client is a vital part of achieving the highest results.

			Hormonorestorative Therapy Explained

			Hormonorestorative therapy is a term Dr Dzugan has used since 1996. It is defined as a multi-hormonal therapy that uses a formula chemically identical to human (bioidentical) hormones and is administered in physiological ratios and dosages that simulate the natural human production cycle, thus allowing hormones to be restored to optimal levels. The recommended doses are determined by clinical data, serum-hormone levels and the so-called ‘optimal range’ – the latter is defined as a level of hormones in one-third of the highest normal range for all steroid hormones of healthy individuals aged between twenty and thirty. This precise and cutting-edge therapy enables Dr Dzugan to restore hormone levels to optimum. It is the ‘golden key’ to the program. However, the program is not solely based on hormones as there are various supplements and agents that interact with hormones and assist hormone activity.

			As an example, zinc has been seen to play an important role in modulating and increasing serum testosterone in normal men. Another would be saw palmetto that prevents the conversion of testosterone into dihydrotestosterone (DHT); DHT is a much more powerful form of testosterone but offers side effects such as hair loss, prostate enlargement and acne. As men age, levels of testosterone decrease and the body can then go into panic mode by attempting to correct this deficiency by converting a weaker testosterone into a stronger one (DHT). However, the side effects of too much DHT are less than favorable, one of which includes prostate issues. Another agent would be omega-3 fatty acids, otherwise known as fish oils (although krill oil is preferable as it contains a phospholipid complex that increases absorption), which can assist in lowering triglyceride levels.

			Cholesterol as an Optimal Marker for the Aging Process

			Dr Dzugan believes that the changing level of cholesterol is the perfect marker of the aging process and a good tool to approximate the best time an individual should initiate hormonorestorative therapy. Again, cholesterol is the ‘teller of truths’! Hypercholesterolemia is the evidence that the body is dysfunctioning and homeostasis is bobbing around in rough waters. Dr Dzugan believes that elevated levels of total cholesterol (including relative hypercholesterolemia), and particularly when they are joined with steroidopenia (deficient hormonal levels), are an excellent marker for the restoration of hormonal levels (levels that existed in our youth).

			Optimal levels of steroid hormones such as pregnenolone, DHEA, progesterone, estrogens, vitamin D3, cortisol and testosterone in the correct ratios are required to achieve and maintain an optimal health status for both men and women. As you have understood from our discussion on hormones in chapter 8, hormones are responsible for an array of vital physiological functions, and the alteration, decline and/or imbalance of these levels play a key role in how we age – in sickness or in health; how we confront life – with positivity or negativity; who we are – vital, strong and healthy; and how long we live.

			Summarizing What Really Causes Atherosclerosis

			Based on the information you have just read, we hope you have a much clearer and far better understanding of what cholesterol truly is and what really does cause atherosclerosis. We hope we have clarified that it is not, in fact, cholesterol that is the prime suspect in heart disease. Rather, it is our daily savior, having many all-over functions in the body, one of which is to act as a key component in the repair process.

			Cholesterol Is a Key Component of the Repair Process

			Cholesterol is not the ‘start’ of the breakdown process but the ‘end’ product of degeneration. In other words, cholesterol is part of a healing process (of the initial scratch, microtrauma or wound) that has been caused by something else, such as high blood pressure, excess triglycerides, low blood EPA/DHA (Omega-3s), elevated C-reactive Protein, oxidized LDL particles, high glucose, nitric oxide deficit, low vitamin K, excess insulin, excess fibrinogen (clot-promoting substance), excess homocysteine, low testosterone and excessively high cholesterol levels. It is the actual initial damage or injury to the endothelium that instigates the healing process, provoking an accumulation of various powerful healing materials such as cholesterol and, as a scar-like tissue forms, a high content of cholesterol appears. Cholesterol is vital to the normal process of tissue repair; every cell membrane and organelle within the cells is rich in cholesterol.

			Atherosclerosis is a consequence of an age-related shift from anabolic (build-up) to catabolic (breakdown) process which slowly leads to tissue degeneration. Age provokes a ‘body-breakdown’ situation. When the body breaks down, there is a loss of regenerative capacity which brings with it an accumulation of cellular damage. The aging process creates a ‘seesaw’ setup between damage and repair; this can be seen at every level, from the DNA to the cells, organs and the entire body. The speed at which we age depends on the ratio between damage and repair. Repair, rebuild and regenerate are generally described as anabolic. Instead, the damage we experience and accumulate over time is termed catabolic. Hormonal loss, environmental pollution, highly processed foods, ultraviolet radiation, dehydration, stress, obesity and a sedentary lifestyle are all catabolic accelerators.

			When catabolic influences overpower anabolic influences within the human metabolism, our hearts are left less protected. The breakdown and build-up process becomes imbalanced, in other words, the heart is not capable of repairing itself fast enough or adequately enough, which in turn will lead to an incomplete healing process. The overall interpretation of this is that atherosclerosis is a physical adaptation to vascular injury (that was initiated by a microtrauma or scratch) and is part of a failed healing process due to body breakdown without enough repair.

			Dr Dzugan believes that the main reason for atherosclerosis is a dominance of catabolic processes which start after the age of thirty and slowly increase. The race is now on. The question is – who will run the fastest for the longest: anabolic or catabolic metabolism? Which one will maintain a greater hold on the aging process? If we don’t at least try to control it, the catabolic process will always win.

			The building-up (anabolic) and tearing-down (catabolic) effects are both essential for a healthy body; however, both have to be correctly balanced. Hormones play a critical role between damage and repair because they are the most comprehensive messaging machine in the human body. When hormones are restored, they will balance the damaging process and the race of life will be easier. The ‘seesaw’ will be tipped in your favor, helping to support the repair function throughout the body, the heart and the brain. It is all to do with the physiology of the human body. Regenerating our capacity for repair and reducing cellular damage is key to a long and healthy life. Age is a vicious cycle: the older we get, the faster we age because there is more damage and less repair. Damage with little repair. When you restore your body, you protect yourself and your heart! No more cholesterol-lowering drugs needed.

			CONCLUSION

			So you got to your final destination and, of course, you are happy, right? You now have the solution to preventing and treating heart disease and, at the same time, you have a safe and efficient way to obtain positive longevity. You have learnt about cholesterol and its connection to hormone production, as well as the impact each hormone has on your body. You have learnt that hormones decline with age and that they are powerful molecules that keep the immune system strong, keep us safe, health, vibrant, positive, sexy, sensual and energetic.

			You have now understood what cholesterol truly is: not the ‘causer’ of heart disease you were led to believe it was! You now no longer feel you ‘have to’ take those devastating statin drugs to protect you from heart disease or a heart attack. You now know that there is a natural, healthy, safe and efficient alternative out there for resolving hypercholesterolemia and protecting your heart and general health. You now understand what normalized cholesterol levels are and how important they are to overall health. You now have the information needed to take control of your own life. You are happy. We can see you smiling. We are happy too!

			You have now understood that cholesterol is a vitally important component of the body and, without it, the body would be unable to function correctly. We are happy because you are happy. You have now understood that cholesterol does not start the actual process of atherosclerosis, rather, it is the end product of degeneration – it is a repair molecule. You are no longer afraid of the word ‘cholesterol’. You have understood what it means: a molecule of abundant health, repair and regeneration.

			You have learnt that steroidopenia (a deficiency of steroid hormones) is central to the mechanism of hypercholesterolemia; when hormones decline, cholesterol levels rise.

			You have learnt that cholesterol can be used as a marker of physiological function or dysfunction, that it is a perfect marker of your health, an indicator that the body is either functioning correctly or incorrectly. Cholesterol is the ‘teller of truths’. You have learnt that hypercholesterolemia not only reflects a serious problem with steroidal hormone production but serves as an excellent marker which can be used to define the time when a patient should begin hormonorestorative therapy.

			You have learnt that the purpose of cholesterol elevation is to increase production of steroid hormones and vitamin D3; to repair damaged cell structure (membrane); to heal a damaged endothelium by the ‘plaquing’ of tears and holes; and to provide a normal response to physiologic demand (growth, pregnancy, stress, starvation, etc.).

			You have learnt, however, that an extremely high level of cholesterol can lead to vascular damage with stenosis or occlusion of arteries, if the reason or ‘the why’ for cholesterol elevation is not corrected in time. You have learnt that CLDs are not the correct way to go about correcting cholesterol levels; CLDs do not correct ‘the why’ cholesterol levels rise (‘the why’ being steroidal hormone decline), instead, they fight the consequence or outcome (i.e. high cholesterol) and not the real cause of hypercholesterolemia. CLDs do not resolve anything, they make the situation worse; they cannot resolve as they miss the point of origin (‘the why’) and have no physiological foundation to enable them to offer a solution to hypercholesterolemia.

			Importantly, you have learnt about the new hypothesis of hypercholesterolemia which implies that the elevation of cholesterol is the compensatory mechanism in the decline of steroidal hormone production.

			You have learnt about hormonorestorative therapy and it being an effective strategy for maintaining cholesterol homeostasis in patients who have hypercholesterolemia and sub-youthful serum steroidal hormones. You have learnt so much. You have learnt that hormonorestoration is typically associated with a substantial drop in serum TC (total cholesterol) and is, without doubt, a physiologic and inexpensive resource for the healthcare system.
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