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INTRODUCTION

   The Big Picture of Cholesterol Health 

Cholesterol may not seem like the most exciting topic in the world, but given the huge role it plays in your health, cholesterol is actually very important. You’ve probably heard about it in the news, seen it on nutrition labels, or even had a discussion about it during a visit to your doctor’s office. While cholesterol is a naturally occurring substance that appears in each cell in the body, it is also something that can get out of control if it’s not properly monitored and managed. All kinds of things contribute to your cholesterol status, from what you eat and your level of physical activity to your family history and the condition of your overall health. This means that it often takes a multipronged approach to keep your cholesterol on track.

You’ve doubtless heard all sorts of scary statistics about the numbers of deaths due to heart attacks, strokes, and other heart-disease-related events. You’ve probably also heard that incidence of obesity and related conditions such as diabetes are on the rise in this country. While those statistics and numbers are factual, it doesn’t mean that you, too, will become a statistic. That’s why you’ve picked up this book, right? You’ve already begun to take the reins on your health in order to ensure a long, healthful future for yourself. This, in itself, is a big part of the battle.

Now that you have this book in hand, it’s time to start delving into the deeper issues. In the following chapters you’ll first learn what cholesterol is and how it works, and then you’ll go on to find out how you can monitor  and manage it with tests and treatments. You’ll also read about changes you can make in your diet and lifestyle to keep yourself feeling good, inside and out. Part IV offers delicious and nutritious recipes that you can work into your meal plan, and Part V is all about weight management and exercise. In short, you’ve got all your bases covered. Just follow the advice in this book, and you’ll be well on your way to a happier, healthier life.


PART I

  WHAT IS CHOLESTEROL?


CHAPTER 1

  The Basic Breakdown 

Cholesterol is a waxy “lipid,” or fatlike substance, that is a necessary and natural part of each cell in the body. It helps to maintain the structure of the walls of cell membranes, and it also works to keep our brains healthy. The liver manufactures cholesterol and uses it as raw material in the creation of important hormones and digestive enzymes. In addition to being manufactured in the body, cholesterol gets into the bloodstream through the food that you eat. In particular, if you eat too much saturated fat, the result is an elevated blood cholesterol level. The big picture, however, is not as simple as that. Many other factors play a role in the composition of cholesterol levels.

1. Learn How the System Works 

The major players in the cholesterol picture are the liver and the blood fats.

To support bodily functions, the liver synthesizes cholesterol, lipoproteins, triglycerides, and phospholipids. The liver manufactures both low-density and high-density lipoprotein (LDL and HDL) that are needed to transport cholesterol into the bloodstream for use in other tissues. The liver also collects them back from the bloodstream to keep blood cholesterol from getting too high. Blood fats are the building blocks the liver uses to produce cholesterol.

The body uses LDL cholesterol to build cell membranes, create essential hormones, and form digestive enzymes. This LDL cholesterol needs to be transported throughout the body. However, cholesterol is fatty and blood is watery; oil and water do not mix. This dilemma is resolved in the liver, where cholesterol is combined and coated with proteins to create lipoproteins. The protein coating enables fat to travel in the bloodstream.

To simplify how this process works, imagine a pickup and delivery service to and from the liver, which is the cholesterol manufacturing plant. Imagine that the lipoproteins are like delivery trucks that carry packages of cholesterol in the bloodstream. The function of the HDL “delivery trucks” is to pick up excess LDL cholesterol “packages” from the bloodstream and return them to the liver for repackaging as needed.

Another type of lipoprotein, VLDL, or very low-density lipoprotein, acts as the delivery truck that transports the LDL cholesterol throughout the body and delivers it to all the cells. The cell receptors are the dropoff stops where the LDL deliveries are made. The VLDL delivery truck also carries blood fats  called triglycerides. These fats are available for immediate use by the body as energy, or for storage in fat cells for later use.

2. Don’t Overload the System 

Unfortunately, modern living conditions strain the system. By eating too much and moving too little, people make it all too easy for this delicately balanced delivery, pickup, and storage system to break down. The efficiency begins to fail when more LDL packages are transported in the bloodstream than are needed by the body’s tissues. This excess LDL cholesterol continues to circulate in the bloodstream, increasing fat levels in the bloodstream and contributing to congestion on the “roadways” or arteries.

If this excess LDL occurs at the same time that too few HDL trucks are available to collect and deliver it back to the liver for recycling, then the LDL cholesterol starts to collect like piles of litter on the arterial walls in places where it finds areas of inflammation. Certain packages of this arterial litter become oxidized, and they begin the process that leads to the clogging up of the “roadways.” Over time, this collection of debris on the arterial walls leads to a complete blockage, which then prevents blood flow that delivers essential oxygen for survival to the body’s tissues. If this happens in the muscle tissues of the heart, the result is a heart attack that can lead to death.

The leading causes of the system breakdown are the following:

• Overproduction of LDL packages. The liver produces too much LDL cholesterol for the body’s needs and much more than the HDLs can pick up.

• Fleet reduction of HDL pickup trucks. The liver does not produce or release enough HDLs into the bloodstream to pick up the excess LDLs.

• Breakdown of liver management dispatch system. The liver does not correctly signal to the body that it needs to pick up more LDLs.

• Damage to roadways. Inflammation is present in the interior walls of the arteries.

• Transformation of LDL packages into litter. Free radicals (independent and unstable oxygen molecules in the body) attach to certain LDL packages and “oxidize” them, causing them to become large and sticky and attach to blood vessel walls.

Research suggests that there are seven LDL subtypes and five HDL subtypes. Some of these subtypes are more harmful and others are more beneficial to health. For LDL cholesterol, particle size plays a significant role in the risk picture. People with higher numbers of the small dense LDL particles, rather than the large fluffy LDL particles, have a significantly higher risk of heart attack.

Plaque is another detail of this picture. Plaque is composed of oxidized LDLs and calcium in the bloodstream, as well as other cellular debris, or litter, that gets caught in the fatty (lipid) deposits. As the deposit grows larger, it hardens from the increase in the amount of calcium. Plaque is living and growing. It has an outer layer of scar tissue that covers the calcium and fats, as well as the white blood cells that responded to the damaged arterial wall within. Eventually the buildup of plaque can decrease or block blood flow to the heart or to the brain, starving these organs of essential oxygen and causing chest pains, a heart attack, or a stroke. This plaque buildup is known as atherosclerosis and is one of the most common types of heart disease.

3. Know the Good, the Bad, and the Ugly 

The various types of lipoproteins are outlined in the following chart:

Types of Lipoproteins 








	Name
	Type of Lipoprotein
	Nickname



	HDL 

	High-density lipoprotein

	“Good” cholesterol




	LDL

	Low-density lipoprotein

	“Bad” cholesterol




	VLDL 

	Very low-density lipoprotein 

	 



	SDLDL 

	Small, dense, low-density lipoprotein 

	 



	Lp(a) 

	Apoliprotein (a) plus low-density lipoprotein 

	“Ugly” cholesterol






HDL Cholesterol 

High-density lipoprotein (HDL) cholesterol, or the pickup truck fleet, is known as the “good” cholesterol. HDLs are considered “good” because they help clear the excess LDL cholesterol from your arteries. For a healthy heart and circulatory system, your HDL cholesterol levels should be higher than 40 mg/dL. The higher the level of your HDLs, the better it is for your health. People who have low levels of HDL cholesterol are at higher risk for heart disease.

According to the National Cholesterol Education Program (NCEP) guidelines, an HDL level of 60 mg/dL is considered a negative risk factor. A negative risk factor is like a bonus point that can negate or counteract another risk factor (such as having excess weight) when you are calculating your total risk score.

LDL Cholesterol 

Low-density lipoprotein (LDL) cholesterol is known as the “bad” cholesterol; however, LDL cholesterol is bad for your body only if you have too much in your bloodstream or you have too much of the particularly harmful subtype. LDL cholesterol is an essential building block for cell membranes and is the substance from which hormones, including cortisol and testosterone, are manufactured. The amount of LDL cholesterol that exceeds what your body needs, however, flows through your bloodstream and increases the likelihood of the formation of plaque that can block blood flow.

NCEP guidelines recommend that near-optimal levels for LDL are under 130 mg/dL. If you are at risk for heart disease because of other risk factors, then the recommended level for LDL is under 100 mg/dL. If you are at “very high” risk, the guidelines recommend aggressively lowering LDL to less than 70 mg/dL.

just the facts 

Cholesterol and other fats are measured in milligrams per deciliter (mg/dL). Some European labs use a measuring system of millimoles per liter (mmol/L). To convert millimoles to deciliters, multiply the mmol/L figure by 38.67.

Triglycerides (TRGs) 

Triglycerides, or TRGs, are another type of fat that circulates in your bloodstream in the same way as HDL and LDL cholesterol. TRGs are composed of a  sticky substance (called glycerol) and fatty acids. They can provide your body with a source of energy if needed. Triglyceride levels spike immediately after you eat and decrease slowly as the body processes nutrients from food that has been consumed. If muscles are working and active, the triglycerides can provide needed fuel. If the muscle cells do not use the circulating triglycerides to create energy, the TRGs are eventually deposited in the body’s fat stores.

Since eating affects TRG levels, you should fast for at least nine to twelve hours before you have a lipid profile test. After you undertake this nine- to twelve-hour period without eating or drinking, the levels of TRG that are circulating in your bloodstream will more accurately reflect how much of these fats are consistently present in your blood.

A desirable level of TRG is less than 150 mg/dL. People who are overweight, who drink alcohol excessively, who are diabetic, or who have other disorders are prone to have elevated triglyceride levels. Women tend to have higher triglyceride levels than men.

Evidence from research shows that the risk of heart disease increases when the triglyceride level is too high, particularly when a person simultaneously has low levels of HDL cholesterol. Triglyceride levels of 500 mg/dL or above are associated with the risk of pancreatitis, which can lead to pancreatic cancer. Treatment is indicated for triglyceride levels above 150 mg/dL.

4. Evaluate Your Total Cholesterol 

Total cholesterol is the sum total of all the cholesterol in your bloodstream at a given time. Different types of cholesterol, such as HDLs and LDLs, make  up the total amount. Several factors affect the total cholesterol levels in your bloodstream, including:

• Your diet: Foods that come from animals, such as meats and eggs, contain cholesterol. Foods high in saturated fats, such as meats and dairy products, are converted into cholesterol in your body. Processed foods that contain trans fats are converted into LDL or “bad” cholesterol.

• Your weight: Excess consumption of dietary fat can lead to elevated cholesterol levels. People who lose as little as 10 percent of their total body weight have seen improvements in cholesterol levels.

• Whether you smoke: Smoking lowers levels of HDL, or “good” cholesterol. Two other heart disease risks are incurred by smoking: First, smoking increases the amount of free radicals in your body. These are altered oxygen molecules that can cause the LDL to precipitate into the lining of your blood vessels. Second, smoking increases the inflammation of the arteries, the piles of litter referred to earlier.

• Whether you consume alcohol: For some people, moderate alcohol consumption raises levels of HDL, or good cholesterol. Excess consumption is, of course, not healthful.

• Your level of physical activity: People who are physically active on a regular basis have higher levels of HDL, or good cholesterol. Inactivity leads to a relative increase in LDL, or bad cholesterol levels.

• Whether you effectively manage stress: Research studies show that mental and emotional stress can adversely affect heart health.

• Your family history: Familial hypercholesterolemia strikes one in 500 children. The strongest risk factor for heart disease is hereditary. If a family member has had a heart attack or stroke before the age of fifty-five, your odds of having heart disease are much greater.

• Your gender and age: Before menopause, women have a natural advantage over men as female hormones help to maintain high levels of HDL. As the body grows older, the risk of heart disease increases, though it typically takes years to develop to a life-threatening stage.

• Your general state of health: Several of the risk factors for heart disease are directly related to lifestyle habits that can be changed.

According to NCEP guidelines issued by the federal government and supported by leading researchers and the American Heart Association (AHA), desirable total cholesterol results should be lower than 200 mg/dL. Levels from 200 to 239 mg/dL are considered borderline high. Total cholesterol levels of 240 mg/dL and above are considered high.


CHAPTER 2

  Cholesterol and Heart Disease 

A healthy heart and circulatory system are something that many people take for granted—that is, until the day they experience chest pains or breathlessness and realize that something in the body is no longer working the way that it should. But what keeps a heart healthy? Or, what causes a heart to lose its ability to function properly? You’ll find the answers to these and other questions in this chapter. Understanding what heart disease is and how cholesterol contributes to it is an important first step toward securing your health.

5. Learn the Structure and Function of the Heart 

The human heart lies in the upper left center of the chest, next to the lungs. It has four chambers: the right atrium and the left atrium on the top, and the right and left ventricles on the bottom. Blood flows into the right side of the heart and out of the left side. To guide the flow of blood in one constant direction, each chamber connects to the next one through valves that open when the heart contracts.


did you know . . . ?

The circulatory system includes the heart, lungs, and all of the blood vessels. In the average person, these vessels would be 100,000 miles long if laid end-to-end. The heart pumps blood through these vessels to deliver oxygen and nutrients throughout the body and to remove carbon dioxide and other cellular waste products.



Blood that no longer contains oxygen enters the right side of the heart through a large vein called the vena cava. This deoxygenated blood flows into the right atrium. When the heart contracts, this blood flows through the tricuspid valve into the right ventricle. From the right ventricle, the blood enters the pulmonary artery via the pulmonary valve to become freshly oxygenated in the lungs. The newly oxygen-rich blood leaves the lungs and flows back to the heart’s left atrium through the pulmonary vein. With the next contraction, the  mitral valve opens and blood flows into the left ventricle, the strongest section of this miraculous muscular pump. When this section contracts, blood then rushes through the aortic valve into the aorta to repeat its journey around the body. This circulatory process continues automatically for as long as you live. 

An electrical stimulus regulates the heartbeat. In the right atrium, a specialized group of cells—known as the sinoatrial node, the SA node, or the sinus node—triggers the electrical impulses that cause the chambers of the heart to contract and push the blood along its path. The rate of the electrical impulses is regulated, but it can vary depending on different chemical stimulators in the body. In this manner, a healthy heart can respond to different needs as required by the demands of life.


did you know . . . ?

A healthy heart is an electronically regulated muscular pump that is about the size of a fist. Each day and night, the average heart beats approximately 100,000 times and pumps 2,000 gallons of blood. Over a normal lifespan, the heart will beat more than 2.5 billion times.
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