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Introduction


It is hard to deny that our modern environment is full of potentially harmful substances. At the same time, unless these toxins impact our lives in a very obvious and profound way—such as the toxic levels of lead found in the drinking water of Flint, Michigan—we tend not to give the matter too much thought. The unfortunate reality, however, is that toxins—to which we are exposed from the air we breathe, the food and water we eat and drink, and even some of the cosmetic products we use—enter our bloodstreams and circulate throughout our bodies every day. Over time, they can build up in our systems, resulting in headaches, fatigue, muscle pain, indigestion, constipation, and a variety of other symptoms. And because these symptoms are fairly common and general, an accumulation of unwanted compounds in the bloodstream may not be the first cause that comes to mind when looking for solutions.


What’s in Your Blood & Why You Should Care tells you everything you need to know about your blood and your body’s natural detoxification mechanisms. It also reveals evidence-based methods of cleansing your bloodstream that you can incorporate into your normal daily routine. With a wealth of information on diets to supplements to complementary therapies, this book is designed to show you a pathway to better health.


This book is divided into three parts. Part One begins by detailing the composition of your blood, from plasma and red blood cells to white blood cells and platelets. It then discusses the ways in which your pH balance, diet, level of physical activity, environment, and genetics influence the state of your blood. It also provides a chapter all about blood tests, listing each element and describing what it can tell you about the status of your health. Finally, it explains how toxins may enter your bloodstream due to external exposure or internal biological processes, and outlines how your body’s natural detoxification mechanisms go about eliminating these substances from your body.


Part Two talks about the six types of nutrients that your body requires for proper health—carbohydrates, fat, protein, vitamins, minerals, and water—and how they work together in the production of energy, the promotion of cell growth, and the achievement of proper organ function once they have been absorbed into your bloodstream. It goes on to discuss how the foods you choose to eat each day can have an enormous impact on your blood and thus on your health. It then describes the importance of optimal oxygen levels in your blood, why your blood may be depleted of oxygen, and how to increase oxygen levels in your blood.


Part Three ties everything together by detailing particular foods and supplements that encourage detoxification of your blood, as well as the benefits of occasional fasting. It concludes by recommending complementary therapies that may be used to promote the detoxification process and help you maintain a healthy bloodstream, including sauna therapy, hydrotherapy, massage therapy, chelation therapy, and meditation.


When it comes to your health and well-being, you may feel as though you are a helpless bystander, simply waiting to see all the cards in the hand you have been dealt genetically. While genetics, no doubt, play a powerful role in your health, you can play an active part as well. Through the choices you make every day, you can prevent harmful substances from entering your bloodstream in the first place and support the elimination of unwanted compounds in your circulatory system.






Part One





What You Need to Know About Your Blood


Part One of this book is designed to provide you with a basic understanding of the components of your blood, how your blood works in your body, what a blood test reveals, and the ways in which your body’s natural detoxification mechanisms eliminate unwanted substances from your bloodstream. Chapter 1 discusses the composition of your blood, factors that affect it, and how your blood travels throughout your body. Chapter 2 lists the various measurements of a traditional blood test and explains how the results of these measurements can offer you a picture of your health status. Finally, Chapter 3 defines external and internal toxins, notes how these compounds may enter your bloodstream, and details how your body’s natural detoxification mechanisms go about eliminating these substances from your body.



1



All About Your Blood

Blood is the primary means of transport for both the helpful and the harmful substances inside your body. This vital fluid carries such things as vitamins, minerals, oxygen, hormones, heavy metals, and even toxins through your cellular pathways. These chemical compounds reach your blood once they have been taken in by your body, whether deliberately or unintentionally, from the environment, and then get distributed throughout your system as your blood circulates.

Your circulatory system contains about 1.3 gallons, or 5 liters, of blood at any given time, which comes into contact with virtually all the trillions of cells in your body. Given its expansive role, blood could be considered the common denominator of your well-being. This chapter explains the composition of blood, factors that affect it, blood types, and how blood travels throughout your body.

THE COMPOSITION OF BLOOD

The circulatory system has been compared to the canals of Venice. Just as this Italian city’s waterways allow travelers to go from one place to another, your blood picks up and drops off “passengers” throughout your body on a continuous basis. Your arteries, veins, and capillaries are, in essence, a vast network of “canals”—so vast, in fact, that if you lined up all the veins, arteries, and capillaries found in the average person, they would wrap around the world twice! But just as Venice’s canals are used by a variety of boats that take people and cargo from location to location, your blood comprises many different working parts. Each of these parts serves the same important purpose, which is to sustain human life. To better understand how your blood performs this task, you must first learn about its primary components, which include plasma, red blood cells, white blood cells, and platelets.1

■ Plasma

Plasma is a yellow liquid that holds blood cells in suspension. About 55 percent of your blood is plasma, and about 92 percent of plasma is water. Most of the remaining 8 percent of plasma is made up of proteins, while small amounts of glucose, clotting factors, electrolytes, hormones, and carbon dioxide make up the remainder.

Water

Given that plasma is primarily water—and given that the human body is made up of about 55- to 65-percent water—it is helpful to understand the role water serves in the body. To begin with, water is the fluid that allows plasma (and all components of blood) to circulate freely throughout your body. Without adequate water, plasma would be sludge in your veins, arteries, and capillaries. In addition, plasma, which acts as the major delivery system for water, transports water to the parts of your body that need it, moistening your tissues (e.g., mouth, eyes, and nose), lubricating your joints, protecting your organs and tissues by preventing their dehydration, helping to dissolve minerals and other nutrients to make them biologically accessible, regulating your body temperature, and flushing waste products from your kidneys and liver. Almost all major systems of your body depend on water, which is why you’re always hearing about the importance of drinking enough fluids.

Plasma Proteins

The word “protein” is derived from the Greek word “proteios,” which essentially means “of primary importance.” Indeed, after water, proteins are the most common substances in your body. But what exactly are they? Proteins are structures that help your body execute a wide variety of functions, including moving molecules from one place to another, replicating DNA, and cell signaling, which refers to the way in which cells communicate with each other.

Proteins are composed of various combinations of amino acids, which act as their building blocks. Some amino acids come from the protein in the foods you eat, while others are produced by your body. Animal-derived food sources of protein include beef, poultry, dairy, and seafood. Vegetarian sources of protein include seeds, nuts, legumes (beans, lentils, peanuts, etc.).

During digestion, the proteins in your food are typically broken down by your intestines into their component amino acids, which are then absorbed into your bloodstream. Sometimes, however, a protein isn’t completely broken down into amino acids but rather into partial proteins, or small amino-acid chains. A partial protein is known as a peptide and is categorized according to its number of amino acids. For example, a tripeptide has three amino acids, while a dipeptide has two amino acids. Small peptides may be absorbed into your bloodstream.

Amino acids can join together to create many different proteins, including specialized proteins found in muscles, hormones, and even plasma itself. In fact, proteins are the second most prevalent substance in plasma. The protein albumin accounts for about 55 percent of the various proteins in plasma. Globulin makes up about 38 percent. Fibrinogen makes up about 7 percent. These proteins perform a great number of vital tasks, including the transport of hormones, fats, vitamins, and minerals throughout your circulatory system, as well as the functioning of your immune system.

In fact, antibodies, which account for a significant portion of a type of globulin called gamma globulin, are large Y-shaped proteins produced predominantly by plasma cells as part of your body’s overall immune response. Also known as immunoglobulins, they are used to neutralize disease-causing microorganisms, also known as pathogens, such as bacteria and viruses. The two tips of an antibody’s Y shape fit a certain antigen, which is a unique molecule residing on the surface of a pathogen, like a lock and key. When an antibody recognizes its corresponding antigen, it binds to it. This action can neutralize the antigen directly or call on other parts of your immune system to destroy the molecule. Different antibodies are specific to different antigens.

■ Red Blood Cells

Red blood cells (RBCs), also called erythrocytes, are disc-shaped cells that are concave on both sides. Their job is to transport oxygen throughout your body while also bringing carbon dioxide to your lungs for you to exhale. RBCs make up nearly 40 to 45 percent of your blood’s volume. They are produced in your bone marrow, starting out as immature stem cells, which can mature into virtually any type of cell required by your body. This process takes about seven days, after which the new RBCs are released into your bloodstream through your bones. Once in your blood, red blood cells have an average life span of 120 days.

When your RBCs have recently taken oxygen from your lungs, the color of your blood is bright red. After releasing oxygen into your body’s tissues, the color is more of a dark red. It is, in fact, the hemoglobin found within red blood cells that provides the red color of blood.

Hemoglobin

Hemoglobin is a red iron-containing protein in red blood cells that binds to oxygen, allowing its transport throughout your body. Hemoglobin is also involved in returning carbon dioxide (the waste product of oxygen) from your tissues back to your lungs.2 Hemoglobin also plays an important role in maintaining the shape of red blood cells. An abnormal hemoglobin structure (e.g., the sickle-like shape of hemoglobin found in sickle cell anemia) can disrupt the shape of red blood cells and impede their function and movement through blood vessels.

RBC Antigens

Normally, an antigen is a substance on a pathogen, such as a bacteria or a virus, whose very presence stimulates your immune system into action, attracting specific antibodies floating in your plasma to neutralize that antigen. As it turns out, however, each red blood cell is also covered with antigens composed of either sugar or protein. The purpose of most of these RBC antigens is unknown and, in most cases, they are ignored by your immune system. There are two specific types of RBC antigens, though, that are different from the others. They have been identified as A antigens and B antigens. If you have A antigens on your RBCs, then your plasma will also contain B antibodies, which will mobilize a targeted immune response when exposed to B antigens from foreign blood. Similarly, if you have B antigens, then your plasma’s A antibodies will attack any A antigens from outside blood sources. The discovery of these antigens and their effects led to the important classification of blood according to blood type. (See “Antigens and Blood Type” on page 10.)


Antigens and Blood Type

In the early 1800s, doctors began to transfuse blood from one person to another in hopes of replacing a patient’s lost blood. Unfortunately, deadly consequences followed in many cases. It was not until 1900 that Austrian scientist Karl Landsteiner discovered the cause of such reactions: conflicting blood types. It was found that each person has a particular blood type based on the RBC antigens inherited from his or her parents, and that a transfusion of a different blood type to one’s own could be deadly.

To explain, if you inherit the A antigen, then you will be blood type A and your plasma will have B antibodies. If you inherit the B antigen, then you will be blood type B and your plasma will contain A antibodies. If you inherit both antigens, then you will be blood type AB and your plasma will contain neither A nor B antibodies. And if you do not inherit either the A or B antigen, leaving the surface of your RBCs “blank,” then you will be blood type O and your plasma will contain both A and B antibodies. In addition to this letter-based classification, if you inherit what is known as the Rh factor antigen, then your blood will be Rh positive. If you do not, then your blood will be Rh negative. This is typically written as a plus [+] or minus [−] after your ABO blood type (e.g., A+, O−). In total, the presence or absence of these antigens accounts for eight different blood types: A+, A−, B+, B−, AB+, AB−, O+, and O−.

Some blood types are common and others are rare. Table 1.1 on the following page shows the prevalence of each blood type in the United States according to ethnic group.





	TABLE 1.1. COMMON BLOOD TYPES IN THE UNITED STATES BY ETHNIC GROUP




	 

	Caucasians

	African-American

	Hispanic

	Asian




	O+

	37 percent

	47 percent

	53 percent

	39 percent




	O−

	  8 percent

	  4 percent

	  4 percent

	  1 percent




	A+

	33 percent

	24 percent

	29 percent

	27 percent




	A−

	  7 percent

	  2 percent

	  2 percent

	0.5 percent




	B+

	  9 percent

	18 percent

	  9 percent

	25 percent




	B−

	  2 percent

	  1 percent

	  1 percent

	0.4 percent




	AB+

	  3 percent

	  4 percent

	  2 percent

	  7 percent




	AB−

	  1 percent

	0.3 percent

	0.2 percent

	0.1 percent





While the purpose of RBC antigens remains unknown, it is nevertheless clear that they set off antibody responses when they come into contact with any red blood cells that are incompatible. If a person with a given blood type receives a transfusion of blood of the same blood type, then that person’s plasma antibodies will not react and his or her immune system will recognize the incoming antigens as “friends” rather than “foes.” If, on the other hand, a person receives a blood type that is not his or her own, then the antibodies in that person’s plasma will attack and his or her immune system will reject the transfused blood—seeing its antigens as foreign invaders. This reaction can lead to a catastrophic result. Successful blood transfusions depend on careful blood typing and cross-matching. In short, the presence or absence of specific antigens on the surface of a patient’s red blood cells dictates which blood types that patient may safely receive from a blood donor. (See Table 1.2 on page 11.)



	TABLE 1.2.  BLOOD DONOR GUIDE




	Patient’s Blood Type

	Antigen on surface of RBC

	Antibody in Plasma

	Donor Blood Type




	A

	A antigen

	B antibody

	A, O




	B

	B antigen

	A antibody

	B, O




	AB

	Both A and B antigens

	Neither A nor B antibody

	A, B, AB, O




	O

	Neither A nor B 

	A and B antibody 

	O





In terms of RBCs, blood type O is what is known as the universal donor. It can donate blood to anybody. Blood type AB can donate only to others of the AB type (although it is the universal donor of plasma). Moreover, blood type AB is the universal recipient, being able to receive RBCs from any blood type. This rule is mitigated, however, by the presence or absence of the Rh factor. For the most part, Rh-negative blood is given to Rh-negative patients, and Rh-positive blood or Rh-negative blood may be given to Rh-positive patients.

■ White Blood Cells

White blood cells (WBCs), also referred to as leukocytes, make up 2 percent of your blood and are a marker of the health of your immune system. There are five general types of WBCs, which protect your body from bacteria and other harmful substances.3,4 As with red blood cells, WBCs start as immature stem cells in your bone marrow. Once released into your bloodstream, white blood cells have a lifespan that ranges from thirteen to twenty days. The five different types of WBCs—neutrophils, eosinophils, basophils, lymphocytes, and monocytes—perform different roles in your immune system.

Neutrophils

Neutrophils are the most abundant type of white blood cell in your body, making up about 62 percent of WBCs. They are “first responders” to the presence of inflammation, especially inflammation caused by the presence of bacteria. Their main targets are bacteria and fungi.

Eosinophils

Eosinophils make up about 2.3 percent of WBCs. They are one of your immune system’s main components for combating multicellular parasites and certain infections, while some eosinophils also play a role in fighting viral infections. In addition, they help control mechanisms associated with allergies and asthma.

Basophils

Basophils make up about 0.4 percent of WBCs. They are responsible for many inflammatory reactions and can perform phagocytosis, which refers to the ingestion of certain foreign invaders, such as bacteria, by specific cells. Basophils also produce histamine and serotonin, which induce inflammation, and play a role in preventing blood clotting.

Lymphocytes

Lymphocytes make up about 30 percent of WBCs. Lymphocytes can be divided into three types: B cells, natural killer cells, and T cells. B cells are involved mainly in the release of antibodies and the activation of T cells. Natural killer cells predominantly attack virus-infected cells and tumor cells. T cells are further divided into four subtypes: T helper cells, cytotoxic T cells, gamma delta T cells, and regulatory T cells. T helper cells activate and regulate T and B cells. Cytotoxic T cells go after virus-infected and tumor cells. Gamma delta T cells function as a bridge between innate immunity (the early phase of your immune system’s response to infection) and adaptive immunity (the formation of immune chemicals—e.g., antibodies—designed for specific foreign invaders). Finally, regulatory T cells return the state of your immune system to normal after an infection and also help prevent autoimmune responses.

Monocytes

Monocytes make up about 5.3 percent of WBCs and are the largest type of white blood cell. They migrate from the bloodstream to other tissues, becoming resident macrophages, which are a specialized type of WBC that engulfs and digests cellular debris, foreign substances, microbes, and cancer cells.

■ Platelets

Platelets, also referred to as thrombocytes, are fragments of cytoplasm (i.e., material living within a cell, excluding the nucleus) derived from cells of bone marrow. They are tiny in size—only about 20-percent of the size of a red blood cell—and represent a small fraction of your blood. Despite their tiny size, they perform a crucial function. Specifically, they help blood clump and clot around the site of a blood vessel injury, plugging the hole (unless it is too large).5

The State of Your Blood

A combination of plasma, red blood cells, white blood cells, and platelets forms your blood. These individual components perform important functions necessary for your health and well-being. Of course, the state of your blood can be altered by a number of influences. If you recognize these many influences, you can try to make the appropriate changes to your lifestyle that can help you keep your blood healthy.

WHAT INFLUENCES THE STATE OF YOUR BLOOD?

Now that you have a basic understanding of the components that make up your blood, let’s take a look at five critical factors—pH balance, diet, physical activity, environment, and genetics—that influence the state of your blood.

pH Balance

The pH scale is a measure of how acidic or alkaline (also known as basic) a substance is. The scale ranges from 0 to 14—with a pH number of 7 considered neutral, a pH number less than 7 considered acidic, and a pH number greater than 7 considered alkaline. An important concept in pH is that each whole pH value below 7 is ten times more acidic than the next higher value, and a pH value above 7 is ten times more alkaline. For example, a pH reading of 4 is ten times more acidic than a pH reading of 5, and 100 times more acidic than a pH reading of 6. Consequently, even small changes in pH can be significant.

The pH of your blood is tightly controlled by your body, which works to keep your pH level from being too acidic or too basic. Your body achieves this balance by introducing natural substances into your blood, including carbonic acid, bicarbonate, and carbon dioxide—all substances that your body already has in residence.6,7 It should be noted, however, that the contemporary North American diet tends to be high in animal protein and relatively low in fruit and vegetables. This manner of eating can cause an acidic pH in an otherwise healthy adult subject.

When your body becomes too acidic, proteins can start to break down, enzymes (molecules that act as biological catalysts, accelerating chemical reactions in your body) can begin to lose their ability to function, and other negative effects may occur. For example, research suggests that acidity may be associated with the development of ovarian cancer and possibly other cancers as well.8 Other research indicates that an acidic pH may contribute to the development of mucous membrane injury on the lining of the esophagus in connection with gastroesophageal reflux disease, or GERD.9 In addition, research has identified that acidity promotes mineral loss in bones.10,11,12,13

Diet

A healthy diet, or lack thereof, has a profound effect on the health of all cells, tissues, organs, and bodily systems—your blood is no exception. In fact, the very production of red blood cells in your body is dependent upon the availability of key vitamins and minerals derived from your diet. These vitamins and minerals include the following:


	
Copper. Alongside iron, the chemical element copper is a necessary component in the formation of red blood cells.

	
Folic Acid. Folic acid is necessary in the formation of both red blood cells and white blood cells.

	
Iron. Iron is a chemical element and the part of the hemoglobin protein used to carry oxygen throughout your body. Without sufficient iron, the result would be anemia, which is a health condition characterized by an insufficient production of red blood cells.

	
Vitamin B12. Vitamin B12 is required in the formation of red blood cells in bone marrow. A shortage of B12 can cause a type of anemia called pernicious anemia.

	
Vitamin C. Vitamin C helps in the absorption of iron. A shortage can lead to a small-cell-type anemia known as microcytic anemia.



Certain dietary vitamins (including vitamins C, E, and A) also serve as antioxidants, which help prevent free radicals from harming your cells and cardiovascular system. Free radicals are essentially chemical “buzz bombs” that damage cellular structures, including DNA. A diet lacking in sufficient fruits and vegetables means that you won’t be getting much in the way of antioxidant protection from your food. Unfortunately, research from the United States Department of Agriculture (USDA) has shown that Americans are consuming about 50-percent less fruit and 40-percent less vegetables than we should be.14 In fact, the USDA has indicated that only 10 percent of Americans actually eat what might be considered a good diet.15,16

Diet also affects your blood indirectly through its effect on your pH level, which, as previously explained, influences the state of your blood. Research suggests that human beings would be better off following a similar diet to that of our ancestors rather than the one we have adopted since the agricultural revolution (10,000 years ago) and industrialization (200 years ago).17

Specifically, a critical difference between our ancestors’ diet and our current diet is that we eat far less potassium-rich foods (present in the plant foods that our ancestors ate in abundance). Rather, we now have an over-abundance of sodium chloride (salt) in our contemporary diet, and a relatively meager intake of potassium-rich plant foods. In fact, other research suggests that the ratio of our potassium to sodium intake has reversed from a previous 10:1 to 1:3 thanks to our modern eating habits.18 The bottom line is that this ratio reversal, with its deficiency of potassium intake, increases the likelihood of a more acidic system, which negatively affects your blood.

Physical Activity

Physical activity has a profound effect on your blood and cardiovascular system. It is well established that exercise promotes healthy circulation, which, of course, is needed to move blood throughout your body at an effective rate. Only one in five Americans, however, meets the Physical Activity Guidelines for Americans, which recommend getting at least two and half hours of physical activity each week (30 minutes of exercise five days per week).19 As a result, as many as 250,000 deaths every year in the United States may be attributable to a lack of regular physical activity.20

Although there are many benefits associated with exercise, those specific to blood and cardiovascular health include lowering your blood pressure, reducing “bad cholesterol” (low-density lipoprotein, or LDL, cholesterol) in your blood, lowering your total cholesterol, and raising your “good cholesterol” (high-density lipoprotein, or HDL, cholesterol) levels. In addition, exercise improves your body’s ability to take in and use oxygen (known as maximal oxygen consumption). As this ability improves, your regular daily activities may be performed with less fatigue. There is also evidence that exercise training enhances the capacity of your blood vessels to dilate in response to exercise or hormones, which is associated with improved functioning of blood vessel walls.21

Environment

In her groundbreaking 1962 book Silent Spring, Rachel Carson writes, “For the first time in the history of the world every human being is now subjected to contact with dangerous chemicals, from the moment of conception until death.” Of course, humans have always been exposed to potentially harmful chemicals from plants and other sources, but Rachel Carson’s point is well taken. Modern living exposes all of us to an unprecedented number of chemicals on a daily basis, including environmental toxins such as heavy metals, pesticides, industrial compounds and byproducts, medications, cosmetic additives, and inorganic chemicals. In fact, according to the Environmental Protection Agency (EPA), in 2010, about 3.97 billion pounds of toxic chemicals were disposed of or otherwise released into the environment.22

This toxic exposure can have an adverse effect on the health of your blood and your organ systems in general—regardless of your profession, education, age, or sex.23 In fact, chronic exposure to environmental toxins may result in headache, fatigue, poor memory, inflammation, pain, or gastrointestinal discomfort.24,25 Moreover, while environmental toxins can affect the health of your blood, it is your blood that carries these toxins throughout your body, delivering them to some of the areas where they can cause the greatest harm.

Genetics

Heredity—the many traits you inherit from your parents—can play a profound role in the health and functioning of your body, including your blood. Genetics is the study of heredity and inherited characteristics.


Genetic Blood Disorders

Genetic blood disorders include those that are passed down through families and affect the normal properties of blood in humans. Their effects can range from benign to lethal. The following is a brief discussion of the most common genetic blood disorders.

•	Hemochromatosis. This term refers to the accumulation of too much iron in the body, which can be caused by a genetic disorder. Symptoms may include cirrhosis of the liver, diabetes, cardiomyopathy, joint and bone pain, testicular failure, and bronzing of the skin. Treatment generally consists of drawing blood until iron levels are brought into normal range.27

•	Hemophilia. This bleeding disorder is caused by a genetic lack of blood clotting factor. The result can be bleeding for a greater length of time than normal after an injury, bruising easily, and an increased risk of bleeding inside joints or the brain.28

•	Porphyria. This disorder affects the way that heme (the red pigment in hemoglobin) is made. The resulting symptoms may include abdominal pain, chest pain, vomiting, confusion, constipation, fever, and seizures.29

•	Sickle cell anemia. This well-known genetic blood disorder is characterized by an abnormality in the hemoglobin that results in a rigid, sickle-like shape to RBCs rather than the typical disc shape. Sickle cell anemia can lead to attacks of pain, bacterial infections, and stroke, as well as long-term pain as the affected individual gets older.30

•	Thalassemia. This genetic blood disorder is characterized by abnormally formed hemoglobin. It often leads to a low RBC count (i.e., anemia), which, in turn, can result in fatigue, pale skin, and several other symptoms, although sometimes it leads to no symptoms at all.31

In addition to these inherited blood disorders, there are genetic influences in certain disease states. One such example is leukemia, a group of different cancers of the blood in which bone marrow and other blood-forming organs produce increased numbers of immature or abnormal leukocytes, or white blood cells. These leukocytes suppress the production of normal blood cells, leading to anemia and other symptoms. Some people have a genetic predisposition towards developing leukemia. In some cases, families tend to develop the same kind of leukemia; in other families, those affected may develop different forms of the disease.32



You’ve probably seen pictures of the double-helix referred to as DNA, which functions as the genetic “blueprint” that provides all the information necessary to make a human being. DNA is made up of individual genes, which are grouped into chromosomes. Human beings have forty-six chromosomes—twenty-three are inherited from each parent. These genes provide instructions for manufacturing the proteins that make up the human body. If there is a genetic error in one or more genes, this can result in the wrong protein being made, which, in turn, can result in a greater likelihood of disease development or other problems. When we think of heredity and blood, the first thing that generally comes to mind is blood type. (See page 10.) But blood type is neither good nor bad in regard to health. There are certain genetic blood disorders, however, which can interfere with the way your blood does its job and, consequently, with your health. While the genetic factors involved in disease seem to be out of your control, since you obviously cannot change the genes you inherited, the good news is that, in some cases, you can exert some influence on how your genes perform, which may have a desirable impact on certain disease processes.26 This concept is known as epigenetics.
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