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PREFACE

A major aim of this book is not to offer medical advice but to provide a
context for future research in atherosclerosis. The authors disclaim any
responsibility for use of the information contained within for any purpose,
including self-medication or nutrition. We do not wish to promote any
therapy, or to encourage individuals to use the information in this book to
go against the advice of their physician. People electing to self-treat do so at
their own risk. Of course, patients may choose to bring the book to the
attention of their physicians in order to help them demand appropriate
treatment.
The book aims to be accessible to readers who, though intelligent, may

have little knowledge of biology, chemistry, or medicine. This involves some
simplification, although we have tried to avoid being inaccurate. For
example, we have not differentiated between risk factors and risk markers;
this slight loss of subtlety increases the readability. Readers who lack a
formal scientific education can ignore the references. If the text becomes
difficult because of biochemical words or jargon, please read on—these
details are not pertinent to the overall story. As far as possible, we have tried
to exclude jargon.

Physicians and biological scientists should find the book an easy read. We
have included references for the benefit of readers who wish to follow up on
the ideas presented. Often, we have cited one example, where others might
have been equally valid. References indicate additional sources of
information rather than specific justification for points. In some cases, the
reference provides an alternative explanation for the point being made.
However, it should be possible to validate any of the scientific statements by
following the references or by an elementary Internet or library search.
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CHAPTER 1

THE NUMBER ONE KILLER

“A great doctor kills more people than a great general.”

—GOTTFRIED WILHELM LEIBNIZ (1646–1716)

his book is about heart disease and related conditions, such as vascular
disease, stroke, and diabetes. It explains the cause of the disease and

how to keep your cardiovascular system healthy. Currently, people with
heart disease are told there is no cure, and that their only choices are surgery
and long-term treatment with drugs. This book provides another option.
Atherosclerosis, the ultimate cause of most cardiovascular disease, is both
preventable and reversible. We explain how simple supplements can prevent
the disease and return a sufferer to good health.

Despite millions of dollars spent on research, heart disease remains one of
the main causes of death in the Western world. Around the world, about

three in ten people (29 percent) die of cardiovascular disease.1 Slightly more
people die from heart disease than from stroke: heart disease is the single
biggest killer in the West, with stroke in third place. One in eight adults in
the United States has been diagnosed with heart disease. On average, one
American dies of cardiovascular disease every minute, so someone in the
U.S. has probably succumbed to the disease since you started reading this
chapter.

People are so used to this situation that perhaps heart disease seems
inevitable, but it is not. The epidemic of heart disease is a modern
phenomenon. We have written this book for people who want to reduce
their risk of becoming a heart disease statistic. In particular, the book
focuses on alternatives to conventional approaches for prevention and
treatment of these disorders, including dietary changes and food



supplements. In order to understand how these might work, we first
describe the development of cardiovascular disease and how this is
influenced by nutritional and lifestyle choices.

Awareness of the disease mechanisms suggests methods for direct
intervention and prevention. Prevailing ideas on heart disease are often
misguided, so what you read may surprise you. For example, experts
attribute the disease to “risk factors,” which have become part of popular
culture. Cardiologists assert that “we now have overwhelming evidence that

high cholesterol causes coronary disease.”2 However, when asked, these
doctors have failed to produce the research paper that demonstrates how

cholesterol is so harmful. Other doctors claim that there is no single cause. 3

Such multi-factorial explanations are a way of disguising ignorance. We are
interested in direct causative explanations, not loose statistical associations.
This book explains the underlying causes of atherosclerosis and its deadly

results, including heart attack, stroke, and aneurism. Cardiovascular diseases
are caused by inflammation and oxidation in the walls of arteries; this has
been known for decades, but conventional medicine has apparently failed to
understand the implications of this fact. The myths have entered popular
culture—a television soap opera character warns against the dangers of
cholesterol, while snatching a delicious bacon and egg breakfast from under
the nose of a crestfallen victim. In the popular imagination, though rarely
discouraged by the medical profession, this is entirely appropriate, because
viewers believe that cholesterol causes heart disease. As we shall see, the
evidence does not support this simplistic idea. To understand a problem, it
is important to approach it with an open mind. This can be hard, when
misinformation floods the media. Despite popular impressions, “risk
factors” do not explain heart disease: the links between them and the cause
of disease are tenuous. To find out what is really going on, we need to get
back to basics.

One reason for medicine’s failure is increasing specialization, as doctors
and researchers learn more and more about less and less. Thousands of
research papers are published which require the specialist expertise of a
particular discipline to appreciate their full meaning. However, medical
scientists rarely have the time to trawl through papers extending back over
decades; it is hard enough to keep up with developments in just one field.



Over-specialization can mean that underlying mechanisms remain
unappreciated for long periods. To take an analogy, suppose motor
mechanics were to specialize. An “autoelectrologist” would be great if you
had a faulty light or a dead battery, but not if your car was leaking brake
fluid or had run out of gas!
The proliferation of heart and vascular disease is a relatively recent

phenomenon. Until the last century, the condition was rare, which leads us
to question why so many more people are now dying from heart disease or
stroke. Fortunately, the information needed to eliminate these killers is
available, if we are prepared to look for it.

WHAT CAUSES HEART DISEASE?

Atherosclerosis is a disease that thickens blood vessel walls. The term
arteriosclerosis is sometimes used interchangeably with atherosclerosis, but
more often refers specifically to stiffening of the arteries. During the
development of atherosclerosis, damage to the artery wall leads to localized
areas of inflammation, called plaques, which can be either stable or unstable.

Stable plaques are relatively safe. They grow slowly and although they may
block an artery completely, this is rare. Unstable plaques are more
dangerous. These plaques are active: they can grow rapidly or they may fade
and return to being relatively healthy tissue. Active plaques have a thin,
fibrous cap, covering a soft core that contains fat and white blood cells. The
cap helps strengthen and enclose the plaque, increasing its stability. Despite
this, plaques can become acutely inflamed, causing the fibrous cover to split
open. Plaques are similar to skin pimples, which can flare up and burst at
any time or may quietly fade back, leaving unblemished skin.

Generally, the body is good at healing itself. If you get a cut, the blood
quickly forms a clot that prevents bleeding and protects the damaged skin
while it mends. Similar healing occurs if the damage is internal. When a
plaque’s fibrous cap is damaged, the blood vessel attempts to heal the lesion
by clotting. Unfortunately, because the injury is in a restricted space, the
resulting clot may block the artery and prevent blood flow. Alternatively, a
fragment of clot may break off and be carried in the bloodstream, until it
lodges in a vessel that is too small for it to pass. A heart attack (or coronary



thrombosis) happens when an artery supplying the heart is blocked by a
blood clot and the heart muscle is deprived of oxygen.

ATHEROSCLEROSIS

Sometimes a clot ends up in the brain, where the resulting lack of oxygen
destroys an area of brain tissue, resulting in a stroke or cerebrovascular
accident (CVA). The most common form, an occlusive stroke, occurs when a
blood vessel becomes blocked (occluded), preventing blood from reaching
part of the brain. Often, the clot originates from around the heart. The rarer
hemorrhagic stroke is more deadly and happens when a blood vessel splits,
causing bleeding into the brain. A similar process of arterial wall splitting,
which is known as an aneurism, can happen in other parts of the body. The
arterial wall becomes thin, blows up like a balloon, and may burst.

INFLAMMATION AND HEART DISEASE

Over the last few years, researchers have realized that inflammation is
fundamental to the development of heart disease and related conditions.
Inflammation is ubiquitous in damaged tissues and is triggered when the
body reacts to injury or infection. Its characteristics include redness,
warmth, swelling, and pain; examples include the itchy lump caused by a
mosquito bite or the sensitive area around an infected tooth. If you injure
part of your body, it is likely to become inflamed. Whatever the cause—heat,
chemical irritation, friction, infection, or something else—the tissue



responds in a similar way. It is hardly surprising that damage to an artery
wall results in inflammation.

Atherosclerotic plaques are now recognized as areas of chronic
inflammation, rather than inert regions of stored fat or cholesterol. As often
happens, this explanation is hardly a new idea, but rather one that was
known, neglected, and then rediscovered. In 1852, Rudolf Virchow, an
outspoken young German scientist, drew attention to deposits of lipids
(another word for fats) in blood vessel walls. Dr. Virchow, who later became
the most prominent German physician of the nineteenth century, described
atherosclerosis as vessel wall inflammation.
The knowledge that atherosclerosis is an inflammatory disease suggests

improved methods of prevention and treatment. Indeed, many drugs
currently used in the treatment of heart disease, such as aspirin and the
family of drugs known as statins, have anti-inflammatory, antioxidant, or
antimicrobial properties, even though they may have been prescribed for

other reasons.4 Most of the conventional risk factors for heart disease and
stroke are related to inflammation and free-radical damage. Viewing heart
disease and stroke in this way offers a rational approach to prevention and
treatment.

ARE WE ALL AT RISK OF HEART


DISEASE AS WE AGE?

The short answer to this question is no. With age, our modern
populations tend to have higher blood pressure and increased risk of
heart attack or stroke when compared with people in the old days or in
less developed cultures. Heart attacks are largely a modern epidemic
and, although atherosclerosis has existed to some extent throughout
history, it only became a major killer in the twentieth century. This
could reflect genetics but it is more likely a result of poor diet and
lifestyle. Some older people do not develop significant atherosclerosis,
have excellent blood clotting, and remain at low risk of coronary heart
disease or stroke.



While most animals do not get atherosclerosis or suffer coronary
thrombosis, many pet owners live in fear of a heart attack. Heart attack
is a human disease, especially prevalent in those who are getting older.
However, we know people who do not have this fear—they have
modified their diet and now live without giving heart disease a second
thought. This book offers you the chance to become one of these
fortunate individuals.

RISK FACTORS

Risk factors are things that are in some way linked with heart disease. It is
important to understand that so-called risk factors do not necessarily cause
an illness, just because they are correlated with it. The term correlated means
that variables go up and down together. For example, the number of
firefighters at a fire increases with the size of the blaze; thus, we can say the
number of firefighters is correlated with the fire size. Clearly, this does not
mean that firefighters cause fires. Rather, the opposite is likely—the bigger
the fire, the more firefighters are needed to battle the inferno.

Cholesterol is one of the most widely known risk factors for heart disease.
But this does not mean that cholesterol causes heart disease and we should
therefore stop eating it. It does not even mean that there is necessarily a risk
associated with cholesterol in the diet. An alternative explanation is that
both high cholesterol and heart disease could be caused by an unknown
third variable. Confusing the association with the cause may lead to
treatments that may be ineffective, if not blatantly harmful—this would be
equivalent to banning firefighters, in a misguided attempt to prevent fires!

Consider another analogy. Suppose the number of reported drownings is
found to increase when ice cream consumption goes up. We could jump to
the conclusion that ice cream causes people to drown, and so, to save lives,
we decide to ban ice cream from the seaside. (This is comparable to telling
people not to eat food containing cholesterol.) However, a more likely
explanation for the link is that when the weather is hot, people both eat
more ice cream and swim more. Perhaps the heat drives weaker swimmers
into the water to cool off, making them more likely to drown. If this were the



case, banning ice cream will have no effect on the incidence of drowning. It
might even make things worse, as people will be hotter without ice cream!
Scientists would say “correlation does not imply causation”; it is a logical
fallacy to assume that just because two factors are linked together, one must
cause the other. Eating food high in cholesterol does not cause heart disease,
just as intake of ice cream does not cause drowning.

A vital part of preventing heart disease is to understand the underlying
biology. Blaming risk factors for the disease is bad science. Recently, many
such risk factors have been proposed, often based on feeble statistical
evidence. The media then discuss the importance of particular risk factors,
such as eating cholesterol or watching TV. This book is concerned with
cause and effect, rather than cholesterol, fats in the diet, stress, or the myriad
of other conventionally suggested risk factors. However, we are unable to
avoid the issue of cholesterol, so we use it throughout the book as a straw
man, to illustrate the problems with corporate medicine and media hype.
Despite more than half a century of research, the collected mass of details on
risk factors gives little insight into the causes, prevention, and treatment of
cardiovascular disease.

MECHANICAL STRESS

Plaques tend to occur in specific locations, which are mechanically stressed
—often near the heart, where blood vessels pulsate, stretch, and bend.
Conventional risk factors and explanations, such as high blood pressure or
cholesterol, do not explain this localization of plaques within the arterial
system. While most of the blood vessels are clear, those supplying the heart
may be almost closed from damage and calcification.

High blood pressure and a pulsating blood flow tend to bend and twist
the vessels, causing mechanical stress. The blood vessels are expanding,
contracting, curving, and rotating with every heartbeat. In addition, blood
flow around obstructions can cause further stress to the cells lining the
artery. The blood produces a shear stress (drag) along the inner lining of the
artery, where it can cause damage—rather like a river eroding its banks in a
storm.



Over a single month, your heart beats about 3 million times, keeping you
alive but also causing stress and damage to your arteries. Of course, minor
injuries happen all the time, but the body is constantly repaired, just as the
mark on your skin from a small shaving cut soon heals and fades. By
contrast, inanimate objects (such as the leg of a chair) do not mend
themselves, and damage builds up over time. In the case of atherosclerosis,
the body’s repair mechanisms eventually fail. As a result, the arteries
gradually accumulate damage and scar tissue.

Mechanical stress leads to inflammation. It is easy to demonstrate this for
yourself—if you rub your inner forearm hard for a while, you will see the
beginnings of inflammation in the red marks that appear. If you go hiking in
a pair of new boots, you may develop patches of inflammation called
blisters. Similarly, inside arteries, mechanical and other stresses also lead to
inflammation, stimulating plaque formation. Over time, arterial damage is
inevitable, though not necessarily harmful. The plaque indicates that the
body’s attempt to protect and repair itself is failing and, in severe cases, a
blood vessel can even rupture because of the accumulating injury.
Nevertheless, a person with good repair mechanisms can live to old age
without developing atherosclerosis.

OXIDATION

Mechanical stress and inflammation trigger oxidation, a biochemical
process that is analogous to rusting or slow burning. The brown surfaces on
toast or on slices of apple left exposed to the air are caused by oxidation. In
the body, oxidation damages the cells and tissues. People take antioxidant
supplements to prevent internal oxidation, which ages the body and
damages its tissues. Sunlight causes free radicals and oxidation damage in
the skin, leading to premature aging and wrinkles. Antioxidant face creams
and sunblock are the cosmetics industry’s response to aging skin.

Inside blood vessels, the oxidation associated with mechanical or
chemical stress can cause white blood cells to stick to the arterial wall, in an

early stage of plaque formation.5 Importantly, this adhesion does not happen
if sufficient antioxidants are present. The antioxidants in the body vary with
what people eat and, to a lesser extent, their lifestyle. Tobacco smokers on a



junk food diet have fewer available antioxidants than vegetarians who take
antioxidant supplements. Atherosclerosis starts because of a lack of
antioxidants—it is typically caused by nutritional deficiency. It is not the
result of eating too much saturated fat, but of too few nutrients.

A simple “cure” for heart disease and stroke exists: with an optimal intake
of vitamin C, together with other antioxidants and nutrients, people need no
longer fear this disease. This idea is based on the accumulated results of
decades of scientific research. The evidence suggests that freedom from
these killers requires only modest dietary change. Eradication may simply
require appropriate supplementation and a reduced intake of sugar.
This book explains how dietary deficiency causes atherosclerosis, which

leads to coronary heart disease and stroke. The damaging free radicals are
associated with tissue oxidation, which can be prevented by antioxidant
supplementation. In many cases, use of high levels of specific antioxidants
may reverse the disease.

IMPORTANT POINTS

Heart attacks have a cause.

Risk factors do not cause heart attacks (or anything else).

Coronary disease is predominantly a human condition.

Heart attacks and occlusive strokes can be avoided with suitable nutrition.

Cardiovascular disease is not a normal part of aging.
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CHAPTER 2

THE HEART AND CARDIOVASCULAR

SYSTEM

“The best doctors in the world are Doctor Diet,

Doctor Quiet, and Doctor Merryman.”

—JONATHAN SWIFT (1667–1745)

he cardiovascular system is the primary transport mechanism in the
body. With the heart as its pump and the blood vessels as its pipes, this

intricate system supplies blood to the body tissues, delivering nutrients,
hormones, and protective white blood cells. However, comparisons with
central heating or automobile cooling systems stretch analogy to the limit—
the cardiovascular system is far more complex. Even apparently simple
biological systems are more complicated than anything constructed by
human engineers, with layers of exquisitely sensitive and versatile controls.
The most critical role of the cardiovascular system is to deliver oxygen to

the body tissues. Cells use oxygen to generate energy by metabolizing
(burning or oxidizing) food. Without oxygen, these reactions would stop
and cells would soon run out of energy—for example, brain cells die within
minutes when deprived of oxygen. Paradoxically, oxygen itself is poisonous!
However, our bodies depend on oxidation and reduction reactions, without
which we would die.
The process known as oxidation removes electrons from molecules; its

opposite is reduction, which donates electrons. Antioxidants such as vitamin
C donate electrons and are known as reducing agents or free radical
scavengers. Despite the body’s need for oxygen and its associated reactions,
it expends a great deal of energy generating antioxidants and preventing



unwanted oxidation. As a rule, antioxidants are beneficial, while oxidants
cause free radical damage. A free radical is simply a molecule or atom with
an unpaired electron; such highly energetic free radicals can tear apart the
delicate molecular structures within our cells. To prevent this free-radical
attack and associated oxidation damage, cells use the energy they generate to
produce antioxidants, which can neutralize the free radicals.
The importance of these oxidation-reduction reactions is illustrated by

the speed with which death occurs when the cardiovascular system ceases to
supply our tissues. Brain cells die within minutes. Everyone should have a
basic understanding of oxidation and reduction. A simple mnemonic is
OILRIG, standing for “Oxidation is Loss, Reduction is Gain” (of electrons).
Too much oxidation is a feature of both aging and disease.

OXIDATION AND REDUCTION

Antioxidant A loses electron to B A is oxidized

Oxidant B gains electron from
A

B is reduced

Mnemonic: OILRIG (Oxidation is Loss, Reduction is Gain) 

The main cause of heart attacks, and of most strokes, is prevention of
blood flow to the crucial tissues, which happens when a blood vessel is
blocked by a clot. To avoid such clots, the cardiovascular system is largely
self-regulating and able to repair itself. Injuries to the large arterial walls
must be repaired continuously; otherwise, the damage accumulates.

If a clot prevents blood—and, therefore, oxygen—from reaching the cells,
tissue damage and death will result. Cells without oxygen rapidly lose the
ability to generate energy and antioxidants. While this lack of oxygen can
cause cell death, surprisingly, when the blood supply returns to the tissue,
further free-radical damage occurs. The resupply of oxygen itself drives
oxidation, in a process called reperfusion injury. Much of the damage in a
stroke or heart attack is caused by reperfusion; additional tissue is killed
when the blood supply returns to the injured tissue.

BLOOD CIRCULATION



The circulatory system consists of the heart, the blood, and the blood
vessels. Humans have a closed circulation—the blood remains within its
system of vessels. Introducing air into the system, which can happen
accidentally while injecting drugs or through an intravenous infusion, can
be deadly. The resulting bubbles can block the small blood vessels supplying
the heart muscle, producing a heart attack. Alternatively, blockage of a vessel
supplying the brain can cause an occlusive stroke. Other essential organs
may be affected; for example, a pulmonary embolism occurs if the blood
supply to the lungs is interrupted.
The pipe-work of the circulatory system separates into arteries, veins, and

capillaries. A tree-like structure of arteries, ending in minute capillaries,
supplies oxygenated blood to the tissues. Similarly, the capillaries drain into
a sequence of veins of increasing diameter, which carry blood back to the
heart. The deoxygenated blood that returns to the heart is at a lower pressure
than arterial blood. Veins have thinner walls than arteries, as they do not
need to withstand the high pressures needed to push the blood through the
fine capillaries within the tissues of the body.

THE HEART

The heart is a four-chambered muscular pump situated in the chest slightly
to the left of the midline, beneath the sternum (breastbone). In typical
adults, the heart weighs about 250–300 grams. Heart muscle is highly
adapted for pumping blood around the body. Unlike normal skeletal
muscles, heart muscle never rests, as it must continue beating throughout
life, from before birth to old age. To keep pumping blood consistently over a
lifetime, heart muscle relaxes between each heartbeat.



THE HEART AND CIRCULATION

Although we often refer to the heart as a single pump, it is actually two
pumps—a right heart pump, and a left heart pump. A muscular wall called
the septum divides the two. Each of the two sides is further divided into
chambers: the right atrium and ventricle, and the left atrium and ventricle.
The right side of the heart receives de-oxygenated (“used”) blood from the
body in through the right atrium, and pumps it through the right ventricle
to the lungs. In the lungs, the high carbon dioxide (CO2) content of the used



blood is exchanged for oxygen, in millions of tiny, balloonlike sacs called
alveoli. The alveoli are surrounded by a network of capillaries, generating a
large surface area for the exchange of oxygen and carbon dioxide between

the blood and air.1 Estimates of the lungs’ surface area vary, but it is often
described as covering about half a tennis court!

Oxygen in the lungs diffuses through the capillary walls and into the
blood, to be returned to the heart. The left atrium of the heart receives the
oxygenated blood from the lungs. When the left atrium contracts, it pumps
blood into the left ventricle, which then contracts and sends the oxygenated
blood to the tissues of the body, completing the circuit.
The left ventricle is muscular, with walls over a centimeter thick to pump

blood around the whole body. As the right ventricle pumps blood only
through the lungs, less pressure and less muscle is needed. The walls of the
right ventricle are usually less than half a centimeter in thickness.
Occasionally, the wall or septum that separates the right and left chambers
of the heart does not develop properly, leaving a hole that allows higher
pressure blood to leak from the left side into the right. Unless the hole heals,
or is surgically repaired in childhood, the body may reinforce and
strengthen the lungs, to cope with the higher than normal blood pressure.
To some extent, body tissues respond to applied stress by remodeling their
structures—think of how exercise strengthens muscles and bones. When
this occurs in the lungs, blood may begin flowing back through the hole
from the right side of the heart to the left. Thus, the “used” blood finds its
way into the left ventricle and reduces delivery of oxygen to the body. Many
people live normal lives with a small hole in the heart and one explanation
for migraine headaches is that they are caused by such a small hole.
However, left untreated, a large hole can develop into a life-threatening
condition, known as Eisenmenger’s syndrome.

THE HEART’S OWN BLOOD SUPPLY

Like the other muscles and organs in the body, the heart requires oxygen
and nutrients for energy. The coronary arteries supply the heart muscle with
blood: the left coronary artery delivers blood to the left ventricle, and the
right coronary artery brings blood to the smaller right ventricle and part of



the left ventricle. Blood flow through these vessels is largely under local
control. When the heart rate increases and the heart muscle needs more
oxygen, local hormones—such as nitric oxide—are released to dilate the
coronary arteries and increase blood flow.

In a heart attack, blockage of a coronary artery by a blood clot interrupts
the blood supply to the heart, resulting in damage or death of heart muscle
tissue. If the coronary blood flow is reduced gradually by atherosclerosis,
collateral blood vessels may accommodate the change and provide an
alternative supply. Small arteries in the heart are often interconnected, or
anastomosed, and can compensate when minor blood vessels are blocked.
However, the larger blood vessels are critical; there are no alternative
pathways for blood flow, so blockages in the major coronary arteries are
more dangerous.

Losing Control

Basic body functions such as breathing and heart rate are controlled by the
autonomic nervous system without us having to think about them. The word
autonomic comes from the Greek autos meaning “self ” and nomic meaning
“law.” When the body is relaxed and using less oxygen, the heart beats
slowly. The heart begins to beat faster with excitement or activity,
responding to direct nerve impulses or to the release of adrenaline in the
“fright, fight, flight, or frolic” response. (Prudish writers often omit the frolic
part of this description, while other physiologists, wishing to shock,
substitute the word fornicate, or something similar.) This automatic control
allows the heart to adjust to the changing oxygen demands of the tissues.

In the absence of control signals, the heart regulates its own beating. A
person may be brain dead but can still have a beating heart and a
functioning cardiovascular system. This independence means that the heart
will continue to pump even when not subject to external controls. When
removed from the body, heart muscle cells can contract spontaneously in a
steady cycle; so, for example, isolated yet still beating animal hearts can be
used in experiments to test the effectiveness of drugs.
The heart’s natural pacemaker is the sinoatrial (SA) node, located in the

right atrium. This group of cells generates electrical impulses at intervals



that synchronize the heart’s rhythmic contractions. Although the sinoatrial
node is the primary pacemaker, the atrioventricular node—located between
the right atrium and the right ventricle—delays the signal passing to the
ventricles. In this way, the atria contract first, forcing blood into the
ventricles, which contract shortly after, sending the blood to the lungs from
the right ventricle or to the body from the left ventricle.

Both the atria and the ventricles can be overloaded. If the heart beats too
quickly, the heart muscle is unable to rest between beats and gets tired. Rates
of about 200–300 beats per minute are described as a flutter. Higher rates,
with irregular muscle fiber contractions, are called fibrillation. People who
die of a heart attack often enter a period of ventricular fibrillation shortly
before death.

Rapid beating is less dangerous in the atria than in the ventricles, as the
atria are smaller, containing only about 30 percent of the heart’s blood
volume. The heart can supply blood satisfactorily through the pumping
action of the ventricles alone. When a person is resting, their heart’s
pumping capacity is three or four times greater than required. Thus,
someone with inadequate atrial pumping caused by an atrial flutter might
not notice this until they start to exercise.

If a clot in the coronary arteries blocks the blood supply to the heart
muscle, the resulting damage can lead to ventricular fibrillation. The
damaged muscle deflects the impulse that regulates the heart’s contraction.
The signal reaches muscle fibers at the wrong time, and the heart muscle
goes in to an irregular spasm. Muscle fibers contract at different rates and
the heart literally writhes, like a proverbial can of worms. This seizure
effectively stops the heart’s pumping action. Since the blood supply for
cardiac muscle itself comes from the heart, the muscle can rapidly run out of
energy. Then the ventricles dilate, as their muscles relax through exhaustion.
The heart has stopped and, unless the heart’s beating control returns, the
person is dead.

Once the heart enters ventricular fibrillation, it rarely recovers a normal
rhythm. However, early electrical stimulation can “defibrillate” the heart
muscle, restoring a regular heartbeat. Fans of medical programs on
television will have seen this procedure, referred to as “shocking” the patient
out of v-fib (ventricular fibrillation). External cardiac massage, using regular
pressure applied to the chest, can occasionally provide a limited resupply of



blood to the heart muscle and help revive the heart (the rhythm of the
children’s song Nellie the Elephant provides the correct compression rate, but

sufficient pressure is required).2 It may also pump enough blood to the
essential tissues to allow a little extra time for full resuscitation.

BLOOD PRESSURE

Blood pressure is normally taken to mean the pressure in the large arteries.
Clinically, this is often measured in the brachial artery of the arm. The units
used for blood pressure are millimeters of mercury (mm Hg) and are
relative to atmospheric pressure. Blood pressure is controlled by several
mechanisms, including nerves and hormones, but the detailed mechanisms
are not completely understood.

Systolic pressure is the peak pressure in the arteries generated by the
contraction of the heart ventricles. Diastolic pressure is the lowest pressure
and corresponds to the relaxation of the heart muscle. Normal ranges of
blood pressure in the adult are typically assumed to be:

Systolic 90–135 mm Hg

Diastolic 50–90 mm Hg

Typical values for a healthy young adult at rest are usually given as 120
mm Hg systolic and 80 mm Hg diastolic, described as “120 over 80,” though
there are large individual variations. Some people have higher values, some
lower, and others vary in the size of the difference between the two blood
pressure readings. Furthermore, the measured values fluctuate, varying
through the day. In the long term, blood pressure may also change in
response to chronic emotional stress, nutrition, and disease. Children tend
to have lower blood pressure, while readings in the elderly are often higher.
The increase in the elderly can result from reduced flexibility of the arteries,
but this is not necessarily a consequence of normal aging.

High blood pressure is often described as a risk factor for heart disease.
However, hypertension is more than a statistical anomaly—it is a direct
cause. The main concern with high blood pressure is the stress it places on
the cardiovascular system. Blood pressure levels change with each pulse,
putting mechanical stress on the arteries. In response to the increased



pressure, an artery expands and then shrinks back elastically, damping the
pressure wave. In many blood vessels, the movement in response to a
heartbeat includes twisting and bending. Uncontrolled high blood pressure
can result in an aneurism, which is when an artery balloons out, like a weak
spot on a tire inner tube.

Atherosclerosis tends to occur in areas of high blood pressure and

mechanical stress in the blood vessels.3 Repeated stress from high blood
pressure causes chronic local inflammation, generating an arterial plaque of
scar-like tissue, as the body attempts to repair the damage. In healthy
individuals, the day-to-day arterial damage can normally be mended. Young
people and children have good repair potential. With age and poor
nutrition, however, the repair mechanisms decline and damage accumulates.

HIGH BLOOD PRESSURE AND AGING

In modern industrial populations, blood pressure often increases as we
age. In that sense, the increase is normal and expected. However, it is
not inevitable. Some people maintain low blood pressure throughout
their lives; aging does not necessarily cause a large increase. Rather,
increased blood pressure is a sign of poor long-term health and,
particularly, an inadequate diet.
The pathological form of increased blood pressure occurs when it

becomes more difficult for the heart to pump blood around the body.
One reason for this is that the blood vessels have stiffened. As the heart
beats, it sends a pressure wave out through the treelike structure of the
arteries. Large vessels lead into smaller vessels, which branch into even
smaller ones. If the small vessels stiffen or contract, it takes more
pressure to force the blood through them. To overcome this, the heart
increases its pumping force and the peak blood pressure rises, from,
say, 110 to 140 mm Hg. Additionally, stiff blood vessels do not relax as
much between beats, so the resting pressure also rises, such as from 70
to 90 mm Hg. The cumulative result is an overall increase, in this case
from 110/70 to 140/90 mm Hg.

Before you panic, however, you need to determine if you really do
have high blood pressure. Blood pressure changes rapidly, depending



on your level of activity and emotional stress. Standing up after sitting
in a chair for while will temporarily increase your blood pressure.
Furthermore, going to the doctor may cause your blood pressure to
rise, simply because of the emotional stress of being in a clinical
setting. This “white coat” effect may make it appear that you have
abnormally high blood pressure when you are within the range of what
is considered normal.

Fortunately, it is possible to prevent an age-related increase in blood
pressure, and lower your chance of suffering a heart attack or stroke, by
making changes to your diet and taking moderate exercise. Before
going straight to drugs for high blood pressure, be sure to exploit
dietary change.

BLOOD

Blood contains red and white cells and platelets, suspended in a clear yellow
liquid called plasma. The white blood cells are primarily responsible for
immunity, protecting the body against bacteria, viruses, and other foreign
invaders that can cause illness. Red blood cells are much more numerous
than white blood cells; these disc-shaped cells look like tiny squashed
doughnuts and are responsible for carrying oxygen, bound to a protein
called hemoglobin. Hemoglobin appears bright red when it is bound to
oxygen, which is why blood at the site of an injury is red. Red blood cells are
small, do not have nuclei, and are little more than sacks of hemoglobin. In
most cells, the nucleus contains the majority of the DNA and is essential for
reproduction and other basic functions. However, red blood cells are
generated as “throw away” items, and they do not need to reproduce.
Without a nucleus, these small stripped-down cells can squeeze through tiny
capillaries. Red cells are by far the most abundant blood cells, consistent
with their vital purpose in supplying the body with oxygen.

In addition to transporting oxygen, blood performs many other roles for
the body. It supplies nutrients (such as glucose), removes waste products and
distributes hormones (including insulin) that act as chemical messengers for
communication between tissues. Another essential function of blood is



coagulation or blood clotting, which requires platelets. Platelets are small,
disc-like particles made in the bone marrow. Like red blood cells, platelets
do not have a nucleus and, in fact, they are much smaller than red blood
cells. The ability of platelets to aggregate and form a clot at the site of an
injury can be lifesaving.

Blood Clotting

Although essential to life, clots occurring at the wrong time or place can
block a blood vessel, leading to a heart attack or stroke. Abnormal blood
clotting occurs when normal blood flow is disrupted. Stationary blood clots
more easily than when it is flowing normally through the vessels. A
thrombus is a blood clot that remains attached where it forms. In a large
blood vessel, a small clot may decrease blood flow. In a smaller vessel, a
similar thrombus may completely prevent blood flow, resulting in the death
of the tissue it supplies. If a clot dislodges and moves with the blood flow, it
is called an embolus. A large clot breaking off and floating free in the
bloodstream is a serious event—this is the cause of many heart attacks and
strokes.

Rudolf Virchow, a nineteenth-century German physician, first described
the conditions leading to formation of a thrombus, which are now known as
Virchow’s triad:

Injury to the blood vessel wall or arterial plaque

Slowing in local blood flow, such as in an aneurysm

Blood clotting disorders (hypercoagulability) or leukemia (cancer
involving white blood cells)

Clots can form during atrial fibrillation, when the smaller upper
chambers of the heart beat rapidly and ineffectively, as the blood flow slows.
A recent heart attack suggests abnormal blood clotting. Additionally, long
periods of inactivity—such as prolonged bed rest following an operation—
can cause deep vein thrombosis (DVT). Hospital induced thrombosis is a
major risk for patients. While cramped conditions in long haul aircraft can



be a minor risk for DVT, the larger problem in hospitals is less widely
reported. Elastic stockings are sometimes used by passengers to prevent
blood from pooling in the lower legs on long haul flights.

Scientists often look at extreme cases, called boundary conditions, to help
understand the nature of a process. If a person’s body were unable to make
blood clots, that person would die from even a minor abrasion. The most
well-known example of a deficient clotting mechanism is hemophilia, an
inherited disease common among the royal families of Europe. If untreated,
a hemophiliac who sustained a cut could bleed to death, because he or she
lacks the ability to form a clot. The emerging hemorrhagic viruses, such as
Ebola, are also characterized by extreme bleeding, which may help explain
their virulence.

At the other end of the spectrum, disseminated intravascular coagulation
(DIC) is a condition associated with excessive clotting, causing clots to form
throughout the cardiovascular system. These clots block small blood vessels
and can be so extensive that they deplete the platelets and clotting factors
needed to control bleeding. As a result, tissues deprived of a blood supply
can die while, paradoxically, spontaneous bleeding occurs elsewhere
through lack of clotting factors. Snakebites and severe trauma can also lead
to inappropriate clotting throughout the cardiovascular system. These
examples show the complex and delicate nature of the mechanisms to
control blood clotting.

As a result of decades of research, scientists have a good understanding of
the human cardiovascular system. Despite this, many people hold the
misconceived notion that, in atherosclerosis, arteries become blocked by a
buildup of fat, which causes heart attacks. This is incorrect; an area of
mechanical or other local stress causes inflammation. Next, further local
damage and inadequate repair causes a clot to form in the inflamed blood
vessel wall. Eventually, the clot breaks away and may block a coronary vessel.
In most cases of coronary heart attack or occlusive stroke, the cause is a
blood clot, often arising from an arterial plaque some distance away.

ARTERIAL PLAQUES



Risk factors do not explain why heart attacks are a phenomenon largely
restricted to people. One of the most notable features of heart attack is that it
is a disease of humans. Veterinarians do not tell pet owners to avoid feeding
a high-fat or high-cholesterol diet to their cats. Cats thrive on a diet of meat
and fat but rarely suffer heart attacks. In contrast, humans are prone to a
form of atherosclerosis that causes widespread damage to the arteries and
concentrates in arterial plaques.

Atherosclerotic plaques are an accumulation of fatty tissues and cells
within the arterial wall. These walls are composed of cells, which are major
players in the story of plaque development. Cells are the smallest biological
objects that are fully capable of independent existence and reproduction. In
our multicellular bodies, they cooperate and combine to form organized
tissues. With medicine’s recent emphasis on genetics, and on social and
clinical sciences, cell biology tends to be ignored. However, the properties
and behavior of cells generate the structure of our bodies and play a central
role in resistance to disease.

Cells have many interesting and largely unappreciated properties. We
think of typical cells as being microscopic, but this is not always the case.
The yolk of an ostrich egg is the bulk of a single cell and, by volume, is one
of the largest known cells. However, some dinosaurs had larger eggs and
some nerve cells in the spinal cords of mammals can be measured in meters.

Most cells are independent living organisms. Single cells have complex
behaviors and are capable of surprising feats of information processing.

Some single-celled organisms can build their own homes4 and others can

find the best path through a maze!5 Cells are mobile chemical factories that
can be specialized for many different functions—for example, white blood
cells called phagocytes search out and destroy bacteria and engulf foreign
particles, while nerve cells are responsible for transmitting electrical
impulses. Even many scientists do not fully appreciate the variety of
activities of which single cells are capable. An appreciation of cell behavior
aids understanding of how plaques form.
The early stages of plaque formation involve the attraction of white blood

cells to a damaged site and the proliferation of cells within the arterial tissue.
Atherosclerosis is not a passive buildup of waste, like the furring up of a
water pipe, but an active process that depends on the response of cells to a



local injury within an arterial wall. Initially, the artery may respond by
thickening and expanding its wall in order to keep the blood flowing
relatively freely. However, thickening of a coronary artery wall makes it less
flexible and can prevent it from expanding with increased blood pressure
when a person exercises; the result is a tightness and pressure in the chest,
called angina pectoris. In other arteries, thickening of the walls can lead to
constriction and pain in the legs, known as intermittent claudication.

Eventually, the expanding plaque begins to obstruct the blood vessel and
reduce blood flow; this gradual constriction is called stenosis. In some cases,
the plaque can continue to expand until it totally blocks the artery,
completely preventing the flow of blood. However, relatively few heart
attacks result from direct blockage by a growing plaque. Rather, most heart
attacks are caused when the plaque ruptures, producing a crack or fissure in
the internal wall of the artery. Blood then comes into direct contact with the
damaged tissue and forms a clot, just as it would at the site of any other
injury. The production of such a clot can have the unfortunate result of
completely preventing local blood flow. More commonly, the clot can break
off and block a blood vessel elsewhere. From this we can see that the
immediate cause of a typical heart attack or occlusive stroke is a mobile
blood clot. It has little (if any) direct connection to that strangely notorious
molecule, cholesterol.

IMPORTANT POINTS

The circulatory system delivers oxygen to the body.

Stress can damage the arterial wall and cause inflammation.

Atherosclerosis is just another name for inflammation of the arteries.

Arterial plaques are hot spots of inflammation and oxidation.

Atherosclerosis causes heart attacks and stroke.

The most immediate cause of a heart attack is a clot that has broken away
from an arterial plaque.
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CHAPTER 3

ATHEROSCLEROSIS

“Scientists now believe that free radicals are causal

factors in nearly every known disease, from heart


disease to arthritis to cancer to cataracts. ”

—PROFESSOR LESTER PACKER

he theory that cholesterol in the diet—or even in the blood—causes
heart disease is gradually being rejected, as its limitations become

apparent. Experimental research has failed to confirm the hypothesis that
cholesterol causes heart disease. What is not disputed is that cholesterol
builds up within the walls of inflamed arteries, although this process may
simply be a harmless consequence of the body trying to repair tissue
damage.

Cholesterol molecules are carried in the blood as particles called
lipoproteins, so named because the lipids (fats) are linked with proteins. The
cholesterol in our bodies is often descibed as being of two types, depending
on the proteins with which it is associated. Low-density lipoprotein (LDL)
cholesterol is also known as “bad” cholesterol, and high-density lipoprotein
(HDL) cholesterol is often called “good” cholesterol. LDL transports
cholesterol from the liver to the tissues, including the arterial wall.
Conversely, HDL does the return trip from the tissues back to the liver. The
“good/bad” idea is rather simplistic: it suggests that if you have more HDL
and less LDL, cholesterol will be transported away from the arterial wall.
The real issue in the development of atherosclerosis is not merely the

presence of cholesterol. Something more alarming happens to the
cholesterol that builds up in damaged arteries: it becomes oxidized and
cross-linked. High levels of oxidizing free radicals accompany arterial



inflammation. These damage the LDL cholesterol, in a way similar to butter
turning rancid. The cholesterol within an inflamed artery is in constant
danger of being oxidized.
This is the start of a vicious circle: the damaged cholesterol within an

arterial wall promotes further inflammation and oxidation, and starts to
form a fatty streak. This streak consists largely of oxidized LDL and similar
fats, together with inflammatory substances and white blood cells. Given
time, the streak becomes a plaque, composed of a fatty cholesterol-rich core
covered by a fibrous cap. Smooth muscle cells migrate to the surface and
multiply, laying down collagen to cover the plaque with its protective cap.
Collagen is the main fibrous protein used to strengthen our tissues and
bones. The protective fibrous cap increases the size of the plaque, and hence
the likelihood of local arterial blockage. Fortunately, at this early stage,
blockage is not usually a critical danger. By strengthening the plaque, the
cap minimizes the chance of rupture and clotting, and prevents heart attacks
and strokes—at least in the short term.
The process of damage runs through a consistent sequence of events. In

the early stages of plaque development, oxidized protein and LDL

cholesterol stick to the blood vessel wall, increasing free radical damage.1

The oxidized fats cause inflammation, producing chemicals that poison

nearby cells.2 Oxidized cholesterol can cause blood to coagulate and

promote calcification in advanced plaques.3 Calcification occurs when
calcium salts are deposited in the arteries, causing them to harden. Finally,
the active plaque may rupture, shedding a blood clot that can lodge in a
blood vessel elsewhere in the body and kill the individual, sometimes
without any warning symptoms.

WHITE CELLS TO THE RESCUE?

Normally, white blood cells enter damaged tissues to provide protection
against infection and to aid repair. Macrophages are a type of white blood
cell that engulf and consume bacteria and other foreign bodies, by hunting
down the intruder and wrapping themselves around it, in a process known
as phagocytosis. In damaged arteries, however, macrophages can cause
additional inflammation because they swallow up damaged LDL particles



and accumulate cholesterol. As the plaque grows, the macrophages consume
so much fat that they appear foamy when observed under a microscope. For
this reason, they are called foam cells.

MACROPHAGE AND PHAGOCYTOSIS

The presence of foam cells indicates that the macrophages are unable to
remove sufficient oxidized cholesterol and other refuse from damaged tissue.
Foam cells are considered harmful and are a potential source of oxygen

radicals because the absorption of oxidized cholesterol4 can harm or even

kill these white cells.5 Unfortunately, the dying cells lead to further free

radical damage and add to the deposition of sludge in advanced plaques.6

The oxidation promoted by these cells disrupts the plaque, which can burst.

The resulting clot formation may cause a heart attack or stroke.7 Fortunately,

antioxidants can help keep these white cells alive and functioning,8 so they
can continue to aid tissue repair.

Active plaques are areas of intense activity, in which the current rate of
damage can overcome the body’s attempts to heal itself. With time, an active
plaque’s inflammation weakens its fibrous cover, causing it to rupture and

form a blood clot.9 Using the example of macrophage foam cells, we can see
how the body’s defense system can be turned against itself. Macrophages are
part of the immune system, aimed at keeping us free of infection and
cleaning up detritus following injury. In arterial disease, however, something
goes wrong with these normal recovery mechanisms.



SMOOTH MUSCLE

Artery walls contain smooth muscle fibers, which allow them to contract
and relax, thus altering the blood pressure. Unlike skeletal muscle, which
allows us to move our bodies and limbs as we wish, smooth muscle cells are
not normally under conscious control. Smooth muscle tissue is controlled
by the autonomic nervous system and by hormones, such as adrenaline. The
autonomic nervous system controls the basic functions of tissues, such as
maintaining local blood flow or the tone of muscles in the bladder. It also
causes the “white coat effect” that increases your measured blood pressure in
the clinic, or makes your heart pound at the thought of public speaking.

When the smooth muscle cells within artery walls contract, they reduce
the diameter of the vessel to help maintain vascular tone and blood pressure,
which is vital for moving blood into body tissues. If blood vessel tone is not
maintained and blood is unable to reach vital organs, the body may go into
shock, which can be life threatening or fatal. Even an acute emotional stress
can lessen the tone and cause fainting. In this case, falling to the floor or
sitting down can restore blood flow to the brain.

Arterial smooth muscle can be stimulated by mechanical stretching or by
chemical or nervous signals. Stretching an artery can cause its smooth
muscle to contract. These controlling influences provide the elasticity

necessary to dissipate the pulsating energy of the heart’s beating.10 Smooth
muscle contraction can be vital during accidental damage and trauma. If an
artery is severed—for example, if a person cuts his or her wrist during a
suicide attempt—the muscles in the blood vessel contract, shortening and
closing the tube, to reduce blood loss and facilitate blood clotting.

In people with high blood pressure, or with atherosclerosis, smooth

muscle cells may secrete local hormones and other active chemicals.11 These

chemicals attract white blood cells and act as growth promoters,12 which can
thicken the arterial wall. Muscle cells can also strengthen the developing

arterial plaque.13 As the smooth muscle cells grow, they secrete proteins that
can combine with collagen and elastic fibers, forming a strengthening cover

over the advancing plaque.14 This growth of smooth muscle at the site of a
plaque is initially beneficial, as it strengthens and thickens the arterial wall,
preventing aneurism and bleeding.



As the plaque grows and develops, the rate of cell death in the smooth
muscle tissue increases. Older cells are sensitive to additional free-radical
damage and may be killed by white blood cells activated by the local
inflammation. The death of muscle cells can stimulate further inflammation
and oxidation, weakening the arterial wall and causing it to balloon out

under pressure from the blood, forming an aneurism.15 Unfortunately, once
an atherosclerotic plaque forms, it can be self-sustaining.

PLAQUES AS INFLAMMATION

The model of heart disease as inflammation is now part of the medical
mainstream. Atherosclerosis is an inflammatory disease in which plaques

are active.16 Plaques may flare up or shrink back, depending on the local
inflammatory state. This explains why LDL cholesterol is a risk factor. The
problems start when LDL particles collect in the internal lining, or intima, of
the artery. This lining is formed by a thin layer of cells, together with some
muscle cells, within connective tissue. Lipoprotein particles are typically able
to pass into and out of this arterial lining. Sometimes, however, the LDL
accumulates in the arterial wall. Surprisingly, this accumulation is not a
problem in itself, as LDL is a normal part of the body and does not cause
inflammation. However, when LDL enters a damaged artery, it may become
oxidized or cross-linked, changing its molecular shape into a form that the
immune system recognizes as abnormal. Thus, oxidized cholesterol may be a
minor contributory factor to the formation of arterial plaques.
The inflammatory model of atherosclerosis, heart disease, and occlusive

stroke is derived from direct experimental evidence and is consistent with
the known facts. The cellular processes involved in the formation of plaques
are similar to those in other chronic inflammatory diseases that involve

fibrosis, which is the replacement of healthy tissue by scar tissue.17 Markers
of inflammation, such as C-reactive protein, are used to indicate heart attack

risk in clinical practice.18 Modern medicine is gradually accommodating
this new view of heart disease.

ANTI-INFLAMMATORY DRUGS



The idea that heart disease is caused by excess inflammation suggests a
possible medical intervention. Anti-inflammatory drugs are inexpensive and
readily available. Could taking an ordinary anti-inflammatory such as an
aspirin-like drug be the answer? Unfortunately, the answer is not so simple.
First, the drug would need to enter the plaque at high concentration before
it could act. It would need to be relatively free of side effects as, over time,
huge quantities of the drug would be consumed. Moreover, it would have to
be taken by a large fraction of the population. Even common and apparently
safe drugs can cause a great number of unpleasant side effects, such as the
stomach ulcers and bleeding associated with aspirin.

Aspirin is a well-known anti-inflammatory drug that is widely believed to
prevent heart attacks by either “thinning the blood” or by inhibiting clot
formation. In inflammatory conditions, such as arthritis, aspirin is generally
taken at higher doses than those used to prevent heart attacks. It is
interesting that the statin drugs, which are conventionally assumed to
prevent heart attacks by lowering cholesterol levels in the blood, also have

anti-inflammatory and other actions.19 Indeed, it is unusual for a drug to
have a single mechanism of action.
The cardiovascular benefits of statin drugs may arise from serendipitous

side effects, rather than their intended cholesterol-lowering properties. For
example, lowering blood lipids and cholesterol reduces plaque inflammation

in rabbits and other animals,20 providing an alternative explanation for the
proposed benefits. These “cholesterol-lowering” drugs prevent heart attacks
by decreasing inflammation, stabilizing arterial plaques, and reducing blood
clotting, or by working as antioxidants. The nutritional approaches we
describe later work by providing safer, long-term anti-inflammatory
benefits.

OXIDATION AND FREE RADICALS

If standard anti-inflammatory drugs have limitations as treatments for heart
attack, a possible alternative is to use antioxidants instead. We have seen that
arterial plaques are driven by excess oxidation and free-radical damage. An
understanding of inflammation leads directly to the expectation that
vitamin C and other dietary antioxidants would be beneficial in heart



disease.21 Antioxidants can inhibit free-radical damage and could, in theory,
prevent chronic inflammation.
The importance of these processes to health is reflected in the common

use of antioxidants. To a first approximation, oxidation in a tissue produces
damage, while reduction prevents it. The tissue damage caused by oxidation
involves free radicals, which steal electrons from other molecules—some of
which are essential substances—needed by our cells. The action of free

radicals is a fundamental cause of atherosclerosis.22 As we have explained,
the free radicals released by white blood cells are a primary factor in the

formation of plaques.23 Free radicals also stimulate the increased cellular
growth found in plaques. Fortunately, the free-radical reactions at the core
of inflammation may be “quenched” by reducing agents. Increasing the level
of antioxidants in the tissues generates a reducing environment, which helps
prevent tissue damage and inflammation.

Antioxidants confer numerous benefits on heart and blood vessels.
Vitamin C is required for the production of collagen, which helps to
strengthen the blood vessel walls. Supplementing the diet with sufficient
antioxidants can prevent lipid oxidation, and vitamin C stops LDL

cholesterol from being oxidized in blood plasma.24 Vitamin C is claimed to
be an outstanding antioxidant in its ability to protect lipids in the blood

from oxidation.25 Furthermore, if a person has a heart attack or stroke,
antioxidants can limit the damage caused by the reduced oxygen supply and
later reperfusion injury.

One of the more recently identified risk factors for cardiovascular disease
is the amino acid homocysteine. Some research has shown that high blood
levels of homocysteine can damage arterial walls by producing free

radicals,26 although the evidence is not complete.27 High levels of
homocysteine may simply indicate chronic nutritional deficiency.
Homocysteine is produced from the amino acid methionine, when the diet
is deficient in vitamins B2 (riboflavin), B6 (pyridoxine), B12 (cobalamin),

folic acid (another B vitamin), and other nutrients. People are starting to
become aware that homocysteine is a “risk factor,” though they are often not
informed that this is the result of nutritional deficiency, particularly lack of
B vitamins. Lowering the levels of homocysteine will not prevent a heart
attack if something else is causing the damage. The American Heart



Association (AHA) has the following statement on its website: “We don’t
recommend widespread use of folic acid and B-vitamin supplements to
reduce the risk of heart disease and stroke. We advise a healthy, balanced
diet that is rich in fruits and vegetables, whole grains, and fat-free or low-fat

dairy products.”28

B VITAMINS FOR A HEALTHY HEART

The B vitamins have multiple roles in the body and they are essential
for a healthy cardiovascular system. Recently, there has been an
increased awareness of the role of the B vitamin folic acid in heart

disease.29 However, other B vitamins and vitamin C play an equally
important role, if not more so. An inadequate intake of vitamins C, B2,

B3, or B12 may mean that the arteries do not generate an adequate

response to local stress.30 The result is that stressors such as high blood
pressure, rapid blood flow, and chemical attack, can injure the artery.

An abnormally high level of the amino acid homocysteine in the
blood is a risk factor for cardiovascular disease. High blood levels of
homocysteine are linked to damage to the internal lining of blood

vessels and promote smooth muscle growth within the artery wall.31

High levels of homocysteine are a marker of inadequate nutrition,32

particularly deficiencies of B vitamins. Supplementing with these
nutrients may be helpful in preventing cardiovascular disease and can
also lower homocysteine. It is also worth mentioning that folic acid
increases the synthesis of nitric oxide, an essential local hormone that
may be anti-inflammatory. The effects of vitamin C are complementary
to the beneficial actions of folic acid and other B vitamins, so
combining the supplements may offer greater effects.
The nutritional requirement for B vitamins is increased for people

who have high conventional risk factors, such as those who smoke
cigarettes, have high cholesterol, or who are diabetic. Increased
physiological stress, particularly oxidation, interferes with the

production of nitric oxide.33 The B group vitamins, which may alleviate
this effect, are usually found together in the diet and are often taken



together by supplement users. However, corporate medicine has
tended to recommend either taking just folic acid or getting all your
vitamins through diet alone. B-100 supplements, which contain high
levels of the full range of B vitamins, are inexpensive, safe, and widely
available. Rather than taking an isolated folic acid supplement,
consider taking a daily B-100 to gain the full benefit.

Someone should tell the AHA that people often eat junk food. A person
with high homocysteine is already nutritionally deficient. Few such people
consume adequate diets and the reader may consider the association’s advice
to be unrealistic, naïve, or idealistic in its recommendations. The obvious
solution is to take a low-cost multi-B-vitamin supplement, which will lower
homocysteine levels. However, high-dose nutritional supplements are
consistently seen as a threat to profitable drug therapies, which would be
largely unnecessary with appropriate nutrition and supplements.

THE OXIDATION THEORY

The oxidation theory is an extension of the inflammatory model of
atherosclerosis. It does not invalidate any of the claims for the involvement
of inflammation in atherosclerosis; it simply suggests that plaques arise
principally from oxidation, induced by free radicals.

An active plaque is an area of intense oxidation, which requires a large
flow of antioxidants through the tissue to neutralize free radicals. While it is
generally accepted that supplementing with suitable antioxidants can help to
reduce plaque formation, the dietary antioxidants need to penetrate the
plaque at sufficient concentration to have an effect. Many dietary
antioxidants cannot do this.

A fire is an extreme example of local oxidation, so a suitable analogy for
this process might be trying to quench a fire with water. In this analogy, a
typical antioxidant is a cup of water. In its early stages, a cup of water may
prevent a fire taking hold, but it would have no effect on an intense bonfire.
Such a fire would need a fire hose or numerous buckets of water, whereas a
house on fire may require thousands of gallons. Similarly, an established
plaque might need massive amounts of antioxidants to quench its oxidation.



The much maligned cholesterol, often blamed for atherosclerosis, merely
provides material for the local oxidative fire. Furthermore, even HDL, or

“good” cholesterol, can be oxidized.34 In our bonfire analogy, cholesterol is
just part of the wood pile, forming the fuel for the fire; essentially, it is
harmless until lit by local oxidation.

In a healthy person, LDL cholesterol and other lipoproteins are normally
protected from oxidation. People in good health have adequate levels of
antioxidants. Within an atherosclerotic plaque, LDL cholesterol has limited

resistance to oxidation,35 although it does contain small amounts of
antioxidants such as vitamin E and coenzyme Q10. Experimentally, isolated

LDL can be oxidized, but there is a lag period during which the antioxidants
within the LDL protect the other constituents, such as cholesterol, from
oxidation. Adding more vitamin E can increase the resistance of LDL
cholesterol to oxidation. However, with prolonged exposure to free radicals,
vitamin E is overpowered. It mops up the free radicals but eventually is used
up, so its protective effect is limited and the LDL cholesterol becomes
oxidized. Unfortunately, when a vitamin E molecule in LDL cholesterol is
oxidized, it may become a free radical itself and cause further oxidative

damage.36 Even protective antioxidants have their limits and, under intense
free radical attack, can become harmful.

One way of preventing vitamin E and other antioxidants from being
depleted through oxidation is to take in plenty of vitamin C. Most normal
dietary antioxidants do not have sufficient antioxidant power to protect
against intense oxidation. However, vitamin C is a small, safe, water-soluble
antioxidant that can be taken in huge doses. In high enough doses, vitamin

C can help other antioxidants to remain effective.37 The oxidized vitamin C
can then be excreted in the urine and replaced by fresh supplies. Vitamin C
can therefore supply the ammunition (in the form of electrons) necessary
for the battle against free radicals.

In addition to aiding other antioxidants, vitamin C can prevent the

oxidation of LDL cholesterol directly.38 High levels of this vitamin can
immerse the cholesterol lipoproteins in a reducing liquid that prevents free-
radical damage. However, despite ample experimental evidence for a
protective effect of dietary antioxidants, many recognized authorities still
claim that they provide limited benefit. Later, we will return to antioxidants,



particularly vitamin C and the tocotrienols, a form of vitamin E. These
powerful nutrients may hold the key to preventing and reversing
cardiovascular disease.

ATHEROSCLEROSIS AND CANCER

It may sound surprising, but there could be a connection between
atherosclerosis and cancer. One idea concerning the origin of arterial
plaques is that they may form in the same way as small benign tumors. A
mutation sets off abnormal cell division; the mutated cell divides to create
multiple copies (clones) of itself, forming a lump. Such benign tumors
should not be confused with malignant cancer. A malignancy may start as a
benign tumor but develops over time into something more sinister. Cells in
a malignant tumor are a population of highly diverse cells, which differ from
each other and from the host. By contrast, benign tumors develop from the
cloning of a single mutated cell. They are common and, as the name
suggests, are usually harmless.

By 1976, it was suggested that many arterial plaques showed clonal
development of cells. In most raised plaques, a single cell had proliferated,

forming a small, localized patch.39 The compact nature of these patches
implied they might arise from single mutated cells. Suggested mutagens
included viruses and substances derived from cigarette smoke or oxidized
cholesterol. It has been confirmed that human plaques contain cells with

similar genetic origins.40 This suggests that arterial plaques could have a
similar origin to that of a benign tumor. The similarity between arterial
plaques and early-stage tumors was made more explicit when it was found
that the DNA in plaque from two different animals had similar genetic

changes to those expected in some tumors.41 This is not surprising, as both
are examples of abnormal growth.

Despite this similarity, it is not clear that plaques originate as benign
tumors. The arteries themselves are constructed from patches of cloned cells.
During development, a single cell multiplies and generates a small local
section of an arterial wall. It is therefore possible that promoting the growth

of cells in a small section of arterial wall would generate clones.42 The
similarity of the cells in a plaque could simply indicate that it is derived from



a particular area of arterial wall. However, noting the similarity between a
plaque and a tumor highlights that they both involve cell division and
growth. The development of an arterial plaque, by a mechanism in which
the artery wall responds to insult or damage, may have a fundamentally

similar origin to that of a cancer.43 If early cancer and atherosclerosis do
indeed develop by similar mechanisms, it implies that interventions that

reduce the risk of one disease may also inhibit the other.44

By preventing free radical damage, antioxidants can stop mutations and
abnormal cell growth. Most forms of damage to our cells involve free
radicals—for example, when an x-ray causes a mutation by generating free
radicals that attack a cell’s DNA. It is slowly becoming clear that both cancer
and atherosclerosis involve oxidative damage by free radicals, as well as
inflammation and angiogenesis (the promotion of local growth of blood

vessels).45 These processes are all influenced by diet and nutrition. Good
nutrition benefits the whole organism and can prevent or mitigate the effects
of more than one chronic disease. There is thus a good chance that taking
antioxidant supplements to protect against cardiovascular disease may also
lower your risk of cancer.

A CLUE FROM TRANSPLANT FAILURE

Observations from organ transplant patients suggest that many current
ideas about heart disease are wrong. Atherosclerosis is not necessarily a
long-term disease arising from multiple risk factors. It may happen quickly
and can be an acute problem, even in the young.

Perhaps surprisingly, the leading cause of death in the first year after a
heart transplant is atherosclerosis, which may be rapid and aggressive.
Similarly, cardiovascular disease is the most common cause of death
following a kidney transplant, carrying an annual risk of about one in
twenty patients, which is about fifty times the number in the general

population.46,47 During a transplant operation, the recipient’s blood vessels
are connected to those of the donor organ. However, the vessels may have
different diameters, causing a discontinuity and partial obstruction to blood
flow where they join. Furthermore, scar tissue at the the attachment site
forms a stress hotspot, as it is stiff and less resilient. The problem appears



shortly after transplantation and impairs the arteries’ ability to expand and
respond to fluctuations in blood pressure. In short, organ transplants involve
severe local arterial damage.

Damage to the arteries following an organ transplant accelerates
atherosclerosis and generates transplant vascular disease (TVD). As might
be expected, the conventional explanation is that many factors are involved,
implying that researchers are employing a standard scattergun approach and

covering all bases.48 Suggested factors for TVD include:

Pre-existing atherosclerosis made worse by surgical trauma.

Oxidation damage as a result of reperfusion injury when the blood supply
is reattached to the transplanted organ.

Lack of a nerve supply, which reduces arterial responsiveness.

Damage to the lymphatic system that drains fluid from the organ.

Immune disruption, activated by the transplant or by suppression with
anti-rejection drugs.

Traditional risk factors for coronary artery disease, including high blood
fats, diabetes, high blood pressure, and so on.

In kidney transplant patients, a higher oxidation status than healthy

controls may contribute to inflammation.49

Finally, microorganisms, such as herpes viruses, may be involved.

Several of the factors suggested above provide information about the
progression of the disease, without clearly specifying the cause.
Conventional risk factors do not explain the rapid onset of atherosclerosis.
Atherosclerosis in transplants probably results from inflammation, due to
mechanical damage that is not properly repaired, as well as from the
inflammatory actions of anti-rejection drugs. The unfortunate finding that
children who receive transplants also suffer atherosclerosis is a brutal fact,
which highlights the inadequacy of the multifactorial approach.



IMPORTANT POINTS

Atherosclerosis occurs when the arterial wall cannot repair itself.

Damage builds up over time, producing chronic inflammation.

Organ transplants and surgery to the arteries can produce rapid local
atherosclerosis.

Even children who have had transplant surgery can develop rapid onset
atherosclerosis.



T

CHAPTER 4

A BIG FAT LIE

“Great theories are expansive;

failures mire us in dogmatism and tunnel vision. ”

—STEPHEN JAY GOULD, EIGHT LITTLE PIGGIES

he cholesterol story is so widespread that we need to begin by
addressing the question raised by science writer Gary Taubes: what if

it’s all been a big fat lie?1 Although the belief that dietary cholesterol causes
coronary heart disease has been popular with the medical community and
the media for over half a century, it is essentially a myth. Cholesterol is
essential to our bodies—it is manufactured in the liver and is in every cell.
Cholesterol is particularly vital for healthy brain function: too little

cholesterol will cause illness, such as depression.2 It could even increase the

likelihood that a person will commit a violent crime.3 For women over fifty,
low cholesterol is associated with increased risk of death from cancer or liver

disease, and with mental illness.4 Elderly patients who go into hospital with

low cholesterol are at greater risk of death than those with higher levels.5

Severely ill patients and those in intensive care often have low cholesterol

and lipid supplementation has even been suggested as a treatment.6

Intensive care patients with low cholesterol levels are at increased risk of

death, compared to those with higher levels.7 Generally speaking, whether
you are elderly or you are an adult in good health, if your cholesterol is too
low, you are at greater risk of illness and death.

So, if cholesterol is vital to health, why has it gained such a bad
reputation? One reason is that it is found in arterial plaques, which has led
researchers to conclude that it plays a part in the development of heart



attack and stroke. Unfortunately, the overwhelming emphasis on research
into cholesterol over recent decades may have delayed progress in
understanding these diseases. Cholesterol research has generated a long
series of publications which throw little light on the problem of heart
disease. Coincidentally, the focus on cholesterol creates the impression that
the idea has obvious value or else so many doctors would not be working in
this field. The recent clinical literature on cardiovascular disease has been
dominated by research into the cholesterol-lowering statin drugs.
The widespread and popular misunderstanding of heart disease is that

cholesterol builds up on the surface of arterial walls, ultimately blocking the
artery and causing a heart attack or stroke. According to this model, the root
cause of the problem is believed to be too much cholesterol from a high-fat
diet, circulating in the blood and building up inside the arteries. Until quite
recently, the conventional medical explanation was rather similar. However,
although high blood cholesterol may indeed be a “risk factor” for heart
disease, so are many other aspects of our diet and lifestyle. Critics of the idea
cite compelling evidence that people with normal or even low blood
cholesterol have heart attacks. Furthermore, there is little to link dietary

cholesterol to high blood levels of cholesterol.8 Those dreaded cholesterol-
laden eggs are a healthy part of the normal diet. The much-maligned butter
is preferable to the overhyped and allegedly healthy margarine.
The case against the cholesterol myth has been detailed by Dr. Uffe

Ravnskov9 and others, who point out that high blood cholesterol is not
closely associated with atherosclerosis found during postmortems. Blood
cholesterol is also not correlated with the results of coronary angiography,
which is an x-ray examination of blood vessels in the heart. As we explained
earlier, established plaques contain calcium deposits. The buildup of calcium
deposits in older arterial plaques, called calcification, is due to chronic
inflammation, and is not the result of high levels of cholesterol in the blood.
In addition, atherosclerosis in peripheral blood vessels is not closely linked
to high levels of blood cholesterol.

BEGINNINGS OF A MEDICAL MYTH



Felix Marchand introduced the term atherosclerosis in 1904, proposing that

it was the cause of obstructive artery disease.10 It was noted that

atherosclerotic arteries contained abnormally large amounts of cholesterol.11

The cholesterol story began soon after, early in the twentieth century, when
it was suggested that there might be a connection between fatty foods and

heart disease.12

In 1913, Nikolai Anichkov carried out experiments on rabbits, which led

him to claim that cholesterol alone causes atherosclerotic changes.13 He fed
rabbits on purified cholesterol dissolved in sunflower oil and found they
developed fatty streaks and deposits of cholesterol in their artery walls. The
more cholesterol they consumed, the more deposits they developed. Control
rabbits, fed only on sunflower oil, did not show the same changes. Anichkov
therefore concluded that cholesterol causes atherosclerosis. William Dock,
reviewing the first fifty years of research into atherosclerosis, claimed this

“classic” work was one of the major developments in medical science.14

Likewise in 2002, the lipid hypothesis of heart disease was hailed as one of

cardiology’s ten greatest discoveries of the twentieth century.15

Despite this acclaim, the results of Anichkov’s experiments were not as
conclusive as he and his followers had supposed. Regardless of what these
experiments tell us about rabbits, humans are different and extrapolation
from one to the other is risky. To begin with, the benign fatty streaks
Anichkov observed in rabbits differed greatly from the dangerously unstable
plaques found in human atherosclerosis. Later research has shown that
considerably more effort is needed to produce human-like plaques in
rabbits. In addition to a cholesterol-rich diet, the procedure involves
mechanical trauma to the artery (produced by inflating a balloon within it),
followed by injections of histamine (to enhance inflammation) and viper

venum (to stimulate blood clotting).16 If cholesterol really caused plaques,
these interventions would not be necessary. Humans and rabbits have
contrasting dietary needs: rabbits are herbivores—they live on a low-
cholesterol diet of vegetation and are able to produce vitamin C in their
bodies. In their natural habitat, they do not develop the form of heart
disease found in humans. The so-called atherogenic (atherosclerosis-
producing) action of cholesterol is inhibited by the rabbits’ naturally high
internal production of vitamin C. Rabbits do not get heart attacks when fed



a high cholesterol diet. Humans, by contrast, are omnivores and, although
they cannot produce vitamin C internally, they have adapted to a diet rich in
cholesterol and other animal fats. There is little evidence either that rabbit
plaques are equivalent to human ones or that these experimental findings
from rabbits apply to people.

In the early to mid-twentieth century, the number of people dying from
heart disease increased by a factor of about ten. Previously, some people

developed atherosclerosis, but few died from heart disease.17 Ancel Keys, a

scientist from the University of Minnesota, thought he knew why.18 In the
early 1960s, Keys described three factors he believed were associated with

risk of heart attack: smoking, high blood pressure, and cholesterol.19 On a
trip to a conference in Italy in 1951, Keys learned that coronary heart
disease was not a major problem locally. He found that blood cholesterol
levels in Italians were lower than those in the United States and assumed
that this was because Italians consumed less saturated fat, such as that found

in butter or milk, and more unsaturated fat, such as that in olive oil.20 Later,
Keys found that the blood cholesterol levels of Japanese migrants to the
United States gradually increased, which he attributed to their change in

diet.21 Keys believed he had discovered that reducing the amount of

saturated fat in the diet lowered the amount of cholesterol in the blood.22

Keys’ ideas seemed to be confirmed by studies of death rates in Norway
during World War II. Food shortages were apparently linked with a decrease

in the death rate from both heart disease and other factors.23 However, life
before the war was different to how it was during the hostilities in many
ways, beyond the consumption of saturated fat. Any of a large number of
factors might relate to the observed decrease in heart disease. In the Korean
War, by contrast, the U.S. military found that their young male casualties,
average age twenty-two years, had clear signs of atherosclerosis. The facts

did not support Keys’ suggestions.24 Keys’ risk factors could not explain the
rising incidence of the disease in these young soldiers. Army rations, as used
in the Korean War, had changed little since the 1880s.

In 1957, the American Heart Association reviewed Keys’ conclusions
about cholesterol and found them wanting. With time, the damaging effect
of his other two factors (smoking and high blood pressure) on the arteries
was clarified; clear and direct mechanisms exist to explain the damage. But



the connection with cholesterol remains weak. Saturated fat in the diet may
contribute in some vague and minor way to a heart attack, but it clearly does
not cause heart disease directly. Keys’ ideas did not provide an explanation
for the principle features of hearts attacks which are caused by damage to the
arteries and inappropriate blood clotting, rather than by cholesterol blocking

arteries.25

These setbacks did not stop Keys. Shortly after, he and a supporter joined
the American Heart Association committee on dietary fats and heart

disease, which subsequently reversed its conclusions.26 There are apparently
at least two ways to make progress in medical science: one is to generate
robust, reproducible data, which provides convincing evidence. A second is
to join the relevant committee and persuade them to sanction your poor-
quality ideas!
The idea of restricting dietary fat intake to prevent heart disease gained

popularity in the 1960s, partly because of worries about the safety of anti-
clotting agents, such as warfarin. As explained by Sir John McMichael, FRS,
Professor of Medicine at the Royal Postgraduate Medical School in London,
in the British Medical Journal, “ … the treatment [with warfarin] even in
first-class centers is difficult to control and supervise. Serious, or even fatal,
bleeding may occur in 10 percent of cases: strokes from cerebral
hemorrhage are real risks. Further, those who die of the treatment are not
necessarily those who would have died without it. The regime thus involves

human sacrifice for a very dubious gain.”38

RAT POISON FOR


ABNORMAL CLOTTING?

Warfarin is a widely prescribed anti-clotting drug. As popularly
described, it “thins” the blood, inhibiting clotting by blocking the
action of vitamin K. Preventing abnormal clotting can lower the risk of
heart attack, deep vein thrombosis, and occlusive stroke (when a blood
vessel supplying the brain becomes blocked). But vitamin K does more
than aid in blood clotting: it is directly involved in calcium metabolism



and in maintaining healthy bones,27 and it helps prevent arterial

calcification.28

People on warfarin for blood clotting may find that calcium is
deposited in their arteries, worsening their cardiovascular disease.
Warfarin also lowers bone density, potentially leading to fracture or
osteoporosis. Equally alarming, before becoming available as a
medicine, warfarin was used as a pesticide. It is still used to kill rats,
mice, and other rodents, though some pests have gradually become
resistant to it.

People with abnormal clotting mechanisms need medical support,
monitoring, and control. This is not an area for do-it-yourself
medicine. Aspirin is often used for mild clotting disorders, but
warfarin is the standard drug for severe abnormal clotting.
Unfortunately, the toxicity of warfarin makes its use as a drug rather

difficult.29 Patients need to have their blood clotting carefully
monitored—too little warfarin will not eliminate the risk of abnormal
clotting; too much of the drug can cause dangerous bleeding.

People taking warfarin for deep vein thrombosis (DVT)30 need to
balance the risks of treatment against the benefits. About one in forty-
five patients (2.2 percent) will experience a major bleed, and of these,
about one in eight will die. For each year a person is on warfarin, they
have a one in fourteen chance of being hospitalized as a result of
abnormal bleeding. Each year, strokes occur in one of every eighty-
seven patients taking warfarin. The initial three months of treatment is
particularly dangerous: in the early stages of treatment, warfarin can
increase clotting and, in rare cases, this causes gangrene. This
reinforces the need to manage blood coagulation treatment, with
regular blood testing under medical supervision.

Even if the warfarin dose is closely monitored and controlled, there
are other dangers, including possible drug interactions with many
prescription and over-the-counter medications, such as statins and
aspirin. Some herbs and supplements, such as garlic, need to be
avoided. Alcohol can also cause problems. Even foods that contain
vitamin K (leafy greens, such as broccoli) can affect the warfarin’s
activity. People on warfarin need to take extra care and many activities



may need to be curtailed because of the risk of bruising or other
bleeding.

In many cases, there are safe, natural alternatives to warfarin. Fish
oil supplements taken at 2,000 milligrams or greater daily will increase
clotting time and enhance the effects of warfarin. This is normally
considered an adverse effect, but supplementing with fish oil could
equally be viewed as a means of replacing warfarin treatment or at least

lowering the dose.31 By blocking the action of vitamin K, warfarin can
have a stronger clinical effect than high-dose fish oil and supplements.
However, the advantage of fish oils is that they have numerous positive
effects on the cardiovascular system, such as preventing

inflammation.32

Many other supplements can increase clotting time, including
vitamin E, ginger, and Ginkgo biloba. Nattokinase, a food supplement
derived from fermented soybeans, is being promoted as an alternative

blood thinner to daily aspirin.33 Nattokinase has not been fully tested

clinically, but it may be effective.34 Taken with pine bark extract,

nattokinase has been found to prevent DVT on long-haul flights.35

However, there is at least one report of a brain hemorrhage from its use

along with aspirin.36 Despite the reports, one problem with nattokinase
is that it is an enzyme; as a general rule protein molecules are broken
down in the gut and are thus ineffective when taken orally.

Doctors warn against natural anticoagulant supplements because of
perceived risks, such as the possibility of causing excess bleeding in

surgery, for example;37 however, they do not highlight the potential
benefits of such supplements. This logic is suspect. If fish oil or other
supplements can lower a person’s prescribed dose of warfarin, they
might also decrease the incidence of dangerous side effects. In some
cases, supplements may be insufficient, but many people might be able
to achieve a target clotting time with supplements alone. Rather than
asking people on warfarin to forgo such supplements, physicians could
adjust the warfarin dose to the desired level in combination with a
controlled intake of fish oil.



Although anti-clotting agents reduce the risk of heart attack and occlusive
stroke, this comes at a price: they require constant monitoring of blood
levels and also increase the risk of brain hemorrhage or other types of

bleeding.39 A stroke from bleeding is often more damaging than one caused
by a clot. Consequently, anticoagulant treatment for heart disease was
discarded for about twenty years, though recently it has come back into

fashion.40 The natural alternatives to warfarin are nutritional supplements,
such as fish oils and high-dose vitamin E. The main side effects are improved
health. Whenever practical, mild clotting disorders should be addressed
with nutritional supplementation.

Many scientists have recognized the lack of evidence connecting
cholesterol to heart disease. However, the juggernaut of such a popular myth
is reinforced by its high media profile, the social climate, and continuing
reports of risk factors. Doctors gain rewards rather than censure for advising
patients to lower the amount of saturated fat in their diets. Furthermore,
researchers have received lavish funding for decades, in an attempt to
establish a role for dietary fat in heart disease and demonstrate the effects of
cholesterol-lowering drugs. In such an environment, it is easy to miss or
ignore books and scientific papers that present conflicting evidence.

When a sixty-year-old person’s probability of a heart attack increases from
0.10 percent to 0.11 percent, this is not a major concern, considering other
daily health risks. Anyone could be involved in an automobile accident, fall
from a ladder, be diagnosed with cancer, or face a myriad of other possible
misfortunes. However, for a large population of 300 million, this small risk
might mean 30,000 extra deaths. Governments and corporate medicine are
concerned with these big numbers, though they are irrelevant to individuals.

Surprisingly, what is perceived as being good for society might not be
good for you personally, although what is good for the health of each
individual will eventually add up to benefiting the population. Do not be
fooled by the media reporting that the latest statin drug will lower your risk
of heart attack by 25 percent. This apparently large percentage may be of
negligible importance to you as an individual, say a decrease in your risk
from 4 in 10,000 to 3 in 10,000. The promoters want to sell you the drug, not
save your life.



In the 1960s, the decision to overlook inflammation and blood clotting in
heart disease left the cholesterol hypothesis as the main contender. Since
that time, numerous clinical trials and epidemiological studies have
confirmed that smoking, high blood pressure, and cholesterol are risk
factors. But a risk factor in a clinical trial does not necessarily have any

practical importance for an individual.41

DIFFERENCE BETWEEN


A RISK FACTOR AND A CAUSE

A cause is directly responsible for the disease.

A risk factor is in some way associated with the disease.

Example 1: As in the earlier example, suppose the number of people
drowning in the sea is highly correlated with the sales of ice cream. Ice
cream consumption is thus a risk factor for drowning. However, eating
ice cream does not cause drowning. The observed association is
because people both eat ice cream and swim more frequently when the
weather is hot. The cause of drowning is water in the lungs, which
stops the person being able to breath.

Example 2: Suppose people who consume a diet high in saturated fat
are more likely to have a heart attack. Saturated fat consumption is thus
a risk factor for heart attacks. However, saturated fat does not cause
heart attacks. Modern diets that are high in saturated fat often contain
large amounts of sugar and are low in nutrients, leading to chronic
inflammation and blood clots. The cause of a heart attack is a blood
clot (often arising from an atherosclerotic plaque) that blocks a
coronary artery.

GOOD AND BAD CHOLESTEROL



As evidence accumulated and the limitations of the standard cholesterol
hypothesis became apparent, researchers gradually modified their ideas. The
main development was the distinction between “bad” low-density
lipoprotein (LDL) cholesterol and “good” high-density lipoprotein (HDL)
cholesterol. It is worth noting that the cholesterol molecule in these two
forms is identical—it is the packaging that is different.

A popular theory about cholesterol is that excess LDL cholesterol is to
blame for atherosclerosis. According to this hypothesis, LDL accumulates in
the wall of an artery where it undergoes chemical changes, particularly
oxidation, resulting in atherosclerosis. However, measurements of total
cholesterol levels may be deceptive. There is more than one type of LDL
cholesterol and the different forms have different properties. As a result,
studies linking LDL to heart disease may be confusing.

Some large LDL particles, called VLDL (very low-density lipoprotein), are
considered safe, as they are too large to enter and accumulate in the arterial
walls, so they remain in the bloodstream. By contrast, smaller LDL particles
can squeeze between the cells and into the artery wall, where they may
become oxidized. As a result, a refinement of the “bad” cholesterol idea
applies the term specifically to the small LDL particles, which consequently
are referred to as “bad bad” cholesterol, with VLDL labeled as “good bad”
cholesterol!

Cholesterol Tests

Beware cholesterol tests. A test may tell you the total amount of cholesterol
in your blood, including “good” HDL cholesterol, as well as the different
types of LDL cholesterol. A person interested in his or her cholesterol levels
might prefer to know the ratio of HDL to LDL cholesterol. The aim is to
have higher levels of HDL and lower levels of LDL. A test of total cholesterol
will not reveal this ratio, nor will it show the relative proportion of HDL to

small LDL particles, which (we are told) is particularly relevant.42 One
approach is to ask your physician or the laboratory to test for triglyceride
levels. High triglyceride levels are unhealthy, as they are associated with high
levels of small LDL particles (“bad bad” cholesterol) and low levels of HDL



(“good” cholesterol). Even doctors are becoming confused with this
changing and increasingly perplexing advice.

Inappropriate medical screening is harmful. As we enter middle and old
age, we are often advised to have health checkups to help avoid heart disease.
People are familiar with having their automobiles routinely serviced as parts
wear out. However, unlike inanimate mechanical parts, a person’s tissues are
self-repairing. Unless you have a strong reason to suspect you are at
particular risk of heart disease or stroke, such testing may ultimately harm

your health rather than protect it.43 As a general rule, it is wise to avoid most
screening tests, unless there is a good reason to suspect you have an illness.
Health professionals providing the tests often do not understand the
intricacies of test interpretation and will overinterpret results. A more
effective approach is to maintain a healthy lifestyle, which includes eating a
good diet.

FEEDBACK CONTROL AND EATING EGGS

By now, you should be aware of the lack of evidence that heart attack
(coronary thrombosis) or stroke is caused by cholesterol in the diet.
Moreover, dietary recommendations are tending to shift from focusing on
cholesterol to other fats. The idea that including high-cholesterol foods in
the diet is dangerous ignores a basic control mechanism in physiology:
negative feedback. In biological systems, the term used for such feedback
control is homeostasis. An everyday example of negative feedback is the
climate control mechanism in a home. If the temperature rises above the
setting, the air conditioning automatically switches on, lowering the
temperature. At the desired temperature, the air conditioning switches off.
In the same way, if the temperature falls below the chosen setting, the heater
comes on. Similar homeostatic mechanisms exist throughout biological
systems; for example, they keep your body temperature relatively constant
and control factors such as the number of red blood cells in your body, the
thickness of your skin, and many others.

Blood cholesterol levels are also controlled by feedback. Cholesterol
enters the system in two ways—it can be consumed in our food or it can be
manufactured in the liver. The liver can also break down unwanted



cholesterol. Because of this, in most people, eating cholesterol in food has
only a small effect on blood levels. If too much cholesterol is taken in the
diet, the liver can either reduce its output or increase cholesterol breakdown.
Both these mechanisms regulate the amount of cholesterol in the body. If
your body’s cholesterol levels are too high, it is not that you are eating too
much cholesterol, but rather that the control mechanism is not working
properly.

Lowering the intake of dietary cholesterol may reduce blood levels
slightly, but greater production by the liver will compensate. But don’t let
this worry you—despite the bad press, cholesterol is really one of the good
guys. It is essential to life and is made in large amounts (80 percent) by the
body, with the remainder (20 percent) coming from the diet. Every cell in
the body needs cholesterol for its normal structure and function. It is also
used in the manufacture of steroid hormones, such as estrogen and
testosterone, and in bile salts, which help us digest fats. Cholesterol
deficiency is rare, but can lead to devastating complications, especially in the
central nervous system, as the brain contains high levels and is particularly
dependent on cholesterol.

Only an abnormally excessive intake of cholesterol over an extended
period would overwhelm the body’s control mechanisms. High levels of
cholesterol in the blood indicate defective internal controls, rather than too
much cholesterol in the diet. As long as the control mechanisms are
working, there is no need to avoid eating cholesterol-rich food, such as eggs,
on the vague grounds that they might contribute to heart disease.

CHOLESTEROL IN THE BLOOD

So far we have seen that there is only a tenuous link between the cholesterol
in the food you eat and the levels in your blood. In addition to this, there is
no direct connection between blood cholesterol levels and heart attacks.
Michael Brown and Joseph Goldstein won the Nobel Prize in Medicine for
their work on the body’s regulation of cholesterol. They found that white
blood cells called fibroblasts, which are involved in wound healing and are
found in arterial plaques, have LDL receptors that enable the cells to
recognize and take up “bad” cholesterol, removing it from the blood.



Brown and Goldstein were studying severe familial hypercholesterolemia,
a genetic condition in which blood cholesterol levels can be five times higher
than normal. They found that people with this rare disease lacked LDL
receptors, so their cells did not recognize high levels of cholesterol. Thus,
their bodies were not able to remove excess cholesterol from the blood
effectively. In our climate control example, the problem is equivalent to the
air conditioning not switching on when the temperature goes up.

People with a double dose of the defective gene have no LDL receptors—
they have massively high blood cholesterol levels (five times the normal
values) and can die from atherosclerosis before reaching adulthood. People
who inherit only one gene for the disease have half the expected number of
functioning LDL receptors, thus their blood cholesterol levels are
intermediate between those who lack two genes and normal individuals.
Typically, those with a single faulty gene develop atherosclerosis at around
35–55 years of age. Importantly, the plaques in patients with
hypercholesterolemia are not the same as those found in common heart

disease.44 This difference should have acted as a warning to those assuming
high cholesterol was the cause of the modern epidemic.
The clear link between hypercholesterolemia and cardiovascular disease

seemed conclusive to many people, who thought that the elevated blood
cholesterol in hypercholesterolemia caused atherosclerosis and death from
heart attack and stroke. However, it turned out that they were jumping the
gun—the deaths do not directly result from the high blood cholesterol.
Indeed, the pattern of deaths from heart disease in families with

hypercholesterolemia is similar to that in the general population.45 Even
massively high blood cholesterol does not necessarily cause heart disease. In
the nineteenth century, the total death rate of people with
hypercholesterolemia was lower than that of the general population. This
fact refutes the idea that high blood cholesterol causes heart disease.
Although high cholesterol may prevent death from other causes, the effect is
not large. Despite having abnormally high levels of blood cholesterol, people
with hypercholesterolemia do not inevitably suffer atherosclerosis, heart
disease, or stroke.

One reason the association between hypercholesterolemia and heart
disease was noticed was that if these patients had heart complaints, they



were likely to be identified as having hypercholesterolemia. Cholesterol
testing is standard practice for those with symptoms of cardiovascular
disease. By contrast, otherwise healthy people—who were
hypercholesterolemic but had experienced no cardiovascular problems—
simply went unnoticed. For this reason, the connection with heart disease
appeared stronger than was actually the case.

Historically, atherosclerosis seems to have been with us in some form

since at least ancient Egyptian times.46 However, actual heart attack has
been relatively rare until recently. After 1915, the death rate from heart
disease among both people with hypercholesterolemia and the wider
population increased. It reached a maximum during the 1950s, after which it
began to decrease. Clearly, something other than cholesterol was at work,
causing this rise and fall in the death rate from heart disease. This is a strong
indication that some environmental factor plays a causative role.

We can see why the idea that “bad” cholesterol in the blood causes
atherosclerosis was so persuasive. People with hypercholesterolemia have
enormously high levels of blood cholesterol and appeared to die early from
complications of atherosclerosis. It was easy to assume that the excess LDL
cholesterol in the blood might accumulate in the artery walls. By analogy,
researchers assumed that heart disease in normal people might result from
high blood levels of LDL cholesterol. However, wishful thinking is not an
explanation.

If the cholesterol hypothesis were true, then controlling blood cholesterol
would prevent heart disease. In science, however, the aim is to show that an
idea is wrong, rather than trying to find evidence to support it. If the
cholesterol theory were correct, people with low cholesterol would never get
the disease. Unfortunately, they often do, and this finding contradicts the
hypothesis.

STILL WANT TO LOWER YOUR

CHOLESTEROL?

After reviewing the evidence, suppose you still want to lower your blood
cholesterol. Perhaps your doctor has recommended that you take statins. In
that case, you might consider making dietary changes and taking nutritional



supplements, rather than beginning a lifetime of daily drugs, risking side
effects and incurring financial costs. While cholesterol is not the cause of
atherosclerosis, it is probably a minor contributory factor in the progression
of the disease. There are several ways a person can manage his or her blood
lipids without drugs.

Drugs

Corporate medicine suggests the use of statin drugs, which inhibit
cholesterol synthesis, to lower blood lipid levels. However, once you are
prescribed statins, you may need to take them for the rest of your life and
even then they may not lower your risk of death from heart disease.
Additionally, statins have a range of other potential side effects, including

kidney, muscle, and nerve damage.47 The drugs may cause a deficiency of
coenzyme Q10, which is an essential cellular antioxidant and a popular

supplement.48 As a precaution, people who decide to take statin drugs to
control blood lipids are advised to take at least 200 milligrams of coenzyme
Q10 a day. Vitamin D supplementation is also advisable, since it may help

prevent statin side effects, such as muscle weakness and pain.49

When a doctor or researcher thinks that lowering cholesterol will prevent
heart disease, they will look for a drug to do this. If such a drug does prevent
heart disease, it will be taken as confirmation that cholesterol causes heart
disease, even if the result was pure luck or unrelated to the drug’s
cholesterol-lowering action. Cholesterol-lowering drugs often have many

other effects.50 For example, they may inhibit inflammation51 or act as

antioxidants,52 both actions that can protect against atherosclerosis. Thus,
statin drugs could help prevent atherosclerosis by reducing inflammation,

rather than by lowering cholesterol.53 In this case, the much touted
cholesterol-lowering action of these drugs could be largely an irrelevant side
effect. A claim that it does not matter how statins work, as long as they do, is
self-defeating. It means that researchers have investigated drugs for lowering
cholesterol (a side effect) rather than concentrating on the actual
mechanism. The likely result is that more effective treatments are
overlooked.



The nature of corporate medicine is illustrated by the proposals for statin
drugs. Dr. William Neal of West Virginia University has suggested that
children ten or eleven years old have their cholesterol levels tested and
managed with drugs. According to Neal, “Evidence suggests that treating
children with elevated cholesterol reduces their risk of coronary heart

disease later in life.”54 Such evidence is lacking for adults and is
fundamentally absent for children. Studies to follow specific children, to
determine their tendency to develop atherosclerosis late in life, would take
decades, not to mention several generations of scientists. Furthermore,
testing children at ten or eleven years old and treating them with statins
would probably be unethical. Cholesterol is necessary for normal brain
development. The statins would presumably be given throughout life, at
unknowable risk to the children’s future health. In addition, giving statins to
a female who could later become pregnant may be harmful to the fetus.
Some doctors, apparently half-jokingly, have suggested adding statins to the
water supply. We find these wild claims for the indiscriminant use of statins
shocking.

Nutrients

Fortunately, there are other ways to control blood lipid levels, which do not
involve the risks and side effects associated with synthetic drugs. Since many
of these are essential constituents of a healthy diet, they may offer side
benefits, rather than dangerous side effects.

Niacin

One inexpensive nutrient that stands out as a cholesterol-lowering
supplement is vitamin B3 (niacin). High daily intakes of vitamin B3 are more

effective than currently available cholesterol-lowering drugs. In addition to
these effects, niacin inhibits inflammation and protects the delicate linings

of the arteries.55 Niacin is an essential component of the diet and provides
many health benefits.
There are several forms of vitamin B3, including niacin (nicotinic acid),

inositol hexanicotinate, and niacinamide (also called nicotinamide). They



are mostly similar but niacin is preferable for preventing or treating heart
disease. At high doses, niacin causes temporary skin flushing that starts in
the face and travels down the body and limbs. Unless you want to cool
yourself down, it is a good idea to wrap up well and conserve your body heat
until the flushing subsides.

Some people consider a niacin flush to be a benefit or even a pleasure; it
increases skin circulation and can relieve migraines. However, it can also be
surprising or uncomfortable, especially if you are unaware that it might
happen. Taking niacin with a meal can help minimize the supplement’s skin-
flushing effect. Another option is to choose no-flush or flush-free vitamin B3

(inositol hexanicotinate), but it is worth noting that the mechanism that
causes flushing may also help maintain the health of arterial walls.
Importantly, the nicotinamide form does not have the same effects on the
cardiovascular system as niacin, so they should not be used when the aim is
to lower cholesterol.

Niacin supplements (1,000–2,000 milligrams taken three times a day) will
lower “bad” LDL and lipoprotein(a) cholesterols. Lipoprotein(a) cholesterol
is a form of LDL cholesterol. Furthermore, these intakes of niacin can

increase the “good” HDL cholesterol,56 restoring the blood lipid profile to

one suggestive of health.57 Importantly, no current drug works as well as this
vitamin. Niacin has also been shown to reduce the incidence of heart attacks

and to lower mortality in cardiac patients.58 Niacin is one of a range of B
vitamins, which should be taken together. In addition to supplementing
with niacin, a single B-100 tablet, taken daily, should provide sufficient levels
of the B-group vitamins.

At this point, you may be wondering why doctors advise patients to take
statin drugs, since niacin has been shown to be effective. The real reason is
probably that niacin is inexpensive and easily available, and thus offers little
potential for profit. However, your doctor may answer this question by
referring to niacin’s side effects, such as skin flushing and the possibility of
liver damage. We have already mentioned skin flushing. In regard to liver
damage, Dr. Abram Hoffer reported giving very high doses of niacin to large
numbers of patients for decades, without seeing a single case of associated
liver damage. It is worth noting that Hoffer gave the niacin in combination



with other B vitamins and large doses of vitamin C, which would protect
against free-radical damage.

Use of high doses of niacin can increase liver enzymes, as can many
common over-the-counter drugs, such as aspirin or paracetamol
(acetaminophen). The increase may not be problematic for most healthy
people; however, people who have liver-related illness should check with
their doctor before taking high doses of niacin. An informed family doctor
should be able to monitor both cholesterol levels and liver function, to put
your mind at rest without raising undue concern over small changes in liver
enzymes.
There are numerous other ways to lower cholesterol through diet and

nutrition, including food rich in phytosterols (such as nuts, whole grains),
which decrease its absorption from the intestines, as well as garlic and foods
high in soluble fiber. A niacin supplement has the advantage that its action is
direct, powerful, and well established. For this reason, niacin should
probably be the first-line medication for people who want to lower their
cholesterol levels.

Vitamin E

Vitamin E is often recommended for heart disease. There are many forms of
vitamin E, such as the tocotrienols and the more commonly known
tocopherols. At high intakes (1,000 IU or more daily), mixed natural
tocopherols may help prevent and treat cardiovascular disease. The
tocotrienols also have some particularly interesting properties and may

reverse atherosclerosis, as well as improving blood cholesterol levels.59

Although they are not the common form of vitamin E (i.e. tocopherols),
tocotrienols are available as supplements. Try to find natural supplements
that contain mainly tocotrienols, as the common tocopherol form may
inhibit absorption when taken at the same time. Aim to supplement with at
least 100 milligrams of mixed natural tocotrienols a day. Natural forms of
vitamin E are absorbed and utilized better than synthetic forms, which
should be avoided.

Vitamin C



At high blood levels, vitamin C will also improve blood cholesterol levels60

and has been proposed as a treatment for high blood cholesterol and

hypercholesterolemia.61 Some studies in healthy young patients suggest that

vitamin C lowers blood cholesterol, though the reports are not consistent.62

The vitamin’s action appears to depend on the size of the intake and current
health condition of the person who takes it.

In people with existing atherosclerosis, a daily 1-gram dose of vitamin C
may even raise blood cholesterol. This could be because the vitamin removes
cholesterol from the arterial walls and plaques into the blood, thereby

increasing the blood levels.63 Despite this increase, the risk of heart attack
would diminish. The important point is what happens in the artery wall;

cholesterol in the blood is a side issue.64 In addition to lowering cholesterol
levels, vitamin C prevents it from oxidizing and causing harm.

Revising the “cholesterol is bad” theory to “oxidized cholesterol is bad”
suggests a way of preventing heart disease and has the advantage of relating
cholesterol to free-radical damage and inflammation within the arterial wall.
On the other hand, it does not explain why the oxidized cholesterol would
build up in the arterial wall specifically, rather than in other tissues. If
cholesterol oxidation could be prevented, the risk of atherosclerosis might
vanish. A suitable antioxidant should ideally be a normal, safe part of the
diet. In this modified approach, provided there are sufficient anti-oxidants,
high blood cholesterol may not lead to atherosclerosis.

To be effective in preventing atherosclerosis, the intake of vitamin C
should be at least 1,000 milligrams, taken three or four times a day (a total of
about 4 grams a day). Some people may require more and a few may need
less, but this regimen represents the smallest intake that is likely to be
effective.

DIETARY FATS

It is possible to make dietary changes that will improve your blood lipid
levels with a higher degree of safety than using drugs. This section is mainly
about dietary fats, however, we should also point out that reducing your
intake of carbohydrates, particularly the sugar fructose, will lower your
blood cholesterol. Fructose is also known as fruit sugar, it is found in table



sugar (sucrose) and, as the name suggests, in high-fructose corn syrup
(HFCS). Some incorrectly consider fruit sugar healthy, but fructose is
harmful—it will both raise and disrupt your cholesterol levels. Those who
subscribe to the cholesterol theory would do well to stop criticizing
saturated fat in the diet and concentrate on this sugar.

People are often urged to reduce their intake of fat, but this advice is an
extreme oversimplification. Some fats lower the risk of heart disease, while
others increase it. Researchers have even suggested the creation of fat-

enriched foods, which contain fish oils, to reduce the risk of heart disease.65

Clearly, there is more to reducing your risk of heart disease than just cutting
back your fat intake.
The saturated fats in the diet are often said to be harmful, but are largely

safe. Strangely, the medical establishment has sometimes recommended
replacing safe fats in the diet with potentially harmful alternatives. For many
years, people have been advised to avoid saturated fat and to replace it with
polyunsaturated oils. We are told to eat margarine rather than butter;
supposedly, the polyunsaturated fat in margarine will reduce our risk of
heart disease, whereas the saturated fat in butter is branded as harmful. In
order to appreciate the relevance of such claims and, more importantly, their
limitations, we need to understand the difference between these types of fat.

Types of Fat

Both oils and fats are lipids, but oils are liquid at room temperature, whereas
fats are solid. Chemically, both fats and oils contain fatty acids, which are
chains of carbon and hydrogen atoms, ending in an acidic chemical group.
Saturated fats are made up of fatty acids that contain a maximum number of
hydrogen atoms; their name reflects the fact that they are “saturated” with
hydrogen atoms.



SATURATED FAT CONTAINS SINGLE BONDS, IN A STRAIGHT CHAIN, WITH AN (OOH)
ACID GROUP AT THE END.

An unsaturated fat contains at least one double bond between two of its
carbon atoms. Two hydrogen atoms are removed to create the extra bond
between the carbon atoms, so unsaturated fat has fewer hydrogen atoms.

Polyunsaturated fats contain more than one double bond, and they are
bent, or kinked, which prevents them from being arranging into a solid
array. So, polyunsaturated oils are typically liquid, whereas saturated fat is
solid. Correspondingly, vegetable cooking oils are often unsaturated,
whereas butter is saturated.

UNSATURATED FAT CONTAINS DOUBLE BONDS, CAUSING THE CHAIN TO KINK.

Rancidity

Typically, oils and fats, such as butter, have a high affinity for oxygen. If oils
are left in contact with air, most will turn rancid. The first scientist to
investigate this phenomenon was Nicolas de Saussure, a Swiss pioneer of



plant physiology. Saussure discovered that plants generate sugar from
carbon dioxide and water during photosynthesis. In about 1820, he observed
that a layer of walnut oil on water absorbed three times its own volume of air
in eight months. The reaction then progressed quickly, such that, in only ten
days, the oil absorbed sixty times its own volume. Over the next three
months, the uptake slowed, until about 145 times the volume of the oil was
absorbed.
The reaction of oils with oxygen has been considered sufficiently

important to be given its own name: peroxidation. Peroxidation starts when
hydrogen atoms are removed from the carbon backbone of a fatty acid.
Saturated fats are more resistant than poly -unsaturated fats, which contain
reactive double bonds. Fish oil supplements, containing large amounts of
polyunsaturated fatty acids, are particularly prone to such oxidation. For this
reason, once opened, fish oil supplements should be kept refrigerated, in
closed containers, away from light. Unless these supplements are stored
properly, their nutritional value will quickly decline. Fish oil supplements
often contain an antioxidant, such as vitamin E, to help prevent peroxidation
and maintain freshness.
That fats become rancid is not just a concern when it comes to our food.

Each human cell has a lipid membrane—a thin layer of fat—that is subject to
oxidative damage in a similar manner. The bag-like membrane is essential to
contain the cellular contents. Since the membrane forms the cell’s outside
surface, it is in contact with oxygen and other chemicals in its surroundings.
Fortunately, vitamin E and other fat-soluble antioxidants help prevent
oxidation of cell membranes and of other fats and oils in the body. If these
antioxidant defenses fail, damaging free radicals are formed. A single
oxidized fat molecule becomes a free radical, starting a chain reaction that
can attack and damage the cells’ structure or biochemistry.

It is sensible to avoid eating foods containing oxidized or rancid fats.
Feeding large amounts of oxidized fat to animals such as rabbits and rats

leads to severe problems, including heart damage and fatty liver.66 However,

the toxicity is relatively low.67 Animals can often metabolize these fats and
minimize their damaging effects; their guts are able to detoxify many

peroxides as they are being absorbed.68 For humans, eating oxidized fat is
unwise, but the saturated fats in fresh butter are relatively safe.



Saturated Fat

Saturated fats, such as butter and lard, are described by corporate medicine
as a risk factor for heart disease. Once again, however, the evidence is
indirect and rather flimsy. The late Dr. Robert Atkins famously
recommended a weight loss diet that was high in saturated fat and low in
carbohydrates. The Atkins Diet was popular, though a source of great

controversy.69 Since a high-fat diet was thought to be a cause of heart
disease, such a diet should, in theory, be deadly. Atkins was a cardiologist
turned orthomolecular physician and did not believe a high-fat diet caused
heart attacks. Despite this, he was criticized for promoting a diet that would
endanger people’s lives by giving them heart disease. Indeed, it was wrongly
suggested that even studies on the danger of this diet might be less than

ethical because of the perceived danger.69 However, failing to investigate the
diet would put prejudice above science.
The conventional view was that Atkins’ suggestions ran contrary to the

laws of physics: a person could only lose weight by taking in less energy, in
other words, by eating fewer calories. Atkins seemed to be saying people

could eat as much as they liked and still lose weight.70 His real argument—
that people who eat fat and protein feel full for longer and therefore eat less
—was misunderstood. It did not occur to the medical establishment that
their own recommendations for a high carbohydrate, low-fat diet would
make people hungry, fat, and leave them at high risk of heart attack.

Atkin’s low-carbohydrate diet proved surprisingly effective for weight loss.
At the time it was introduced, popular diets involved cutting calories and
reducing fat intake, resulting in a restricted diet, high in carbohydrates. The
Atkins approach was often found to produce superior weight loss to such

diets.71 The results of these trials were reproducible, as was the skepticism

with which they were received.72 Low carbohydrate fad diets were described
as nutritional nonsense, and they were presumed guilty unless “proven”

otherwise.73

Besides being good for losing weight, the Atkins Diet appears to lower

risk factors for heart disease,74 including the newer risk factors.75 Eating fat
seems to provide a healthier balance of blood lipid levels. Indeed, lipid-
lowering drugs may be unnecessary for many patients, as reducing



carbohydrate intake can work just as well.76 Corporate medicine contends
that this just should not happen—but it does.

Low-carbohydrate diets are intrinsically healthy. Restricting

carbohydrates reduces body fat and lowers blood insulin.79 However,
corporate medicine’s prejudice against fat is such that a low-fat, high-
carbohydrate diet is recommended, even for diabetics. This ignores the
apparent irrationality of increasing carbohydrate (i.e. sugar) intake to
manage a disease in which the body cannot process and control sugar. Even
worse, in diabetic foods, such as chocolate, the sweetener used is often
fructose—a particularly dangerous sugar. Lowering the carbohydrate intake

of diabetics is a rational therapeutic approach.80, 81 A suitable low-
carbohydrate diet can reverse type 2 diabetes in weeks and can reduce the
dose of insulin for people with type 1 diabetes.

THE OFFICIAL FOOD PYRAMID

To help people select healthy food, organizations such as the U.S.
Department of Agriculture (USDA) have proposed a food pyramid.
Unfortunately, their pyramid recommends eating foods containing
large amounts of carbohydrate. The main exception is sweets or
candies, which are correctly placed at the peak of the pyramid,
indicating the lowest recommended intake. We include the USDA food
pyramid diagram from 1992 for illustration.



FOOD PYRAMID (1992)

Recent USDA guidelines from 2005 are overloaded with sugar.77

They recommend consuming “two cups of fruit and 2.5 cups of
vegetables per day.” Eating plenty of vegetables is fine, but many
common fruits, such as apples and bananas, contain relatively large
amounts of available sugar. The official suggestion to mix colors of fruit
and vegetables is a sensible way of obtaining a range of phytonutrients
but, again, this needs to be balanced against the quantities of sugar in
some fruit.
The USDA guidelines also recommend six or more ounces of grains

each day, such as wheat or rice, at least half of which are whole grain.
Even whole-grain wheat consists of about 73 percent carbohydrate,
with 12 percent fiber. White flour is about 74 percent carbohydrate,
with only 3 percent fiber. Grains are laden with starch and sugar,
although whole grains release their sugars more slowly than milled
grains do. For this reason, whole grain is often described as having a
low glycemic index (GI), which relates to how quickly the sugars are
made available to the body.

For dairy, the recommended intake is 3 cups of low-fat or fat-free
milk each day. While low-fat and fat-free milk has its fat removed, it
still contains relatively large amounts of the sugar lactose. Lactose is



not particularly sweet, so many people do not realize that cow’s milk
contains about the same amount of sugar as a cola drink. Each liter of
milk contains almost 50 grams of lactose, equivalent to 10 teaspoons of
sugar. Because dietary guidelines call for a reduced intake of saturated
fat, cholesterol, and trans-fat, presumably any milk included in the diet
should be skimmed, which many people think is healthy and
slimming; however, skimmed milk contains less fat and more sugar
than full cream milk.

What we need to remember is that, for humans, agriculture is a
recent technology. Only for the last 10,000 years have we farmed grains
such as wheat and rice. In evolutionary terms, this period is barely the
blink of an eye. For most of human existence, hunter-gatherers appear
to have lived on a diet of vegetables, with what little added meat or fish

they could catch.78 This means we evolved eating a low-carbohydrate
diet.
The USDA food pyramid recommends eating more of the foods at

the base and less of those at the top. Compared with the official
version, a more appropriate pyramid would recommend large amounts
of vegetables, as they typically contain nutrients, dietary fiber, and little
available sugar. Fish would also be at the base, provided it was not
contaminated with pollutants, such as mercury; it is high in protein
and contains beneficial oils. Saturated fat and cholesterol would be
given the benefit of the doubt and meat would be placed in the middle.
Carbohydrates and sugar-rich foods, including many fruits, would be
up near the peak, as they are typically less healthy. Many so-called
healthy drinks, such as fruit juice, would be included with the
discouraged foods at the top of the pyramid, alongside sugar and
prepared foods containing high-fructose corn syrup. Most people agree
that trans-fats are harmful, so they should be excluded.

Even based on the accepted risk factors, the argument that a diet high in
saturated fat and low in carbohydrates will increase blood cholesterol and
thus cause heart disease is incorrect. The real problem with low-
carbohydrate diets is not that they increase heart-disease risk, but that they
can cause nutritional deficiencies, due to a decreased dietary intake of



vitamins, minerals, and phytochemicals.82 The Atkins Diet is beneficial for
weight loss, but it is too extreme for good health. The more recently popular
Paleolithic (paleo or primal) diets include more vegetables, while keeping
carbohydrate intake low.

Trans-Fats

As the theory that high-fat diets were responsible for heart disease took hold
back in the 1950s, the myth that margarine’s hydrogenated oils and trans-
fats were healthier than butter became popular. Trans-fats are formed when
vegetable oil is hydrogenated, during the manufacture of margarine. Partial
hydrogenation involves heating liquid vegetable oils in the presence of metal
catalysts and hydrogen. This process causes some of the fatty acid’s
molecules to straighten, making it easier for the molecules to attract each
other. The resulting trans-fat is typically solid at room temperature. The
more naturally occurring unsaturated cis-fatty acids have a more curved
shape, so they do not combine as easily and typically remain liquid at room
temperature.

TRANS-FAT

We agree with the official recommendations that intake of trans-fatty
acids should be kept as low as possible, while consuming a nutritionally
adequate diet. Trans-fatty acids are not essential to human health and

provide no known benefit.83 Trans-fats have more adverse effects on blood

lipid levels than saturated fats.84 These harmful fats are used to increase the
shelf life and flavor stability of processed food. Margarine and vegetable
shortenings are sources of trans-fat in the diet.



Trans-fats are used by the food industry instead of solid fats and liquid
oils from natural sources. This replacement has been greatest in the realm of
fast food. A cracker that remains crisp, despite being left on the shelf for
months, is a consequence of the use of trans-fat. Snack food, baked goods,
and processed foods often contain high levels of trans-fat.

Commercial production of partially hydrogenated fats began in the early
twentieth century and increased steadily until about the 1960s. Since then,
processed vegetable fats have tended to displace animal fats in Western diets.
The initial motivation was to lower costs, but companies soon began to
claim health benefits for margarine as a replacement for butter. This
specious hype continues to this day.
The strange health claims for margarine were supported by corporate

medicine’s acceptance that saturated fat and cholesterol in the diet were
causes of heart disease. While soft margarine manufacturers have now
reduced their use of trans-fats, the average consumption did not change
greatly from the 1960s to the start of the new century, because of increased

use in commercial products and fast foods.85 Not surprisingly, margarine
and food producers suggest that trans-fats occur naturally in dairy products,
meat, and poultry. Only a strict vegan diet might contain no trans-fats, or
trace levels. However, there is suggestive evidence that not all trans-fats are
equally damaging to health. Some naturally occurring fats may have a

configuration similar to trans-fats, but could be safe or even beneficial.86

Natural and synthetic trans-fats are different substances.
As the fable that cholesterol and saturated fat causes heart disease became

more widely accepted, butter began to be replaced with artificial spreads that
were promoted as healthy and of particular benefit to those with heart
disease. People who hoped to minimize their risk of heart attack were
misguided into substituting harmful margarines for the butter in their diets.
In 1997, a group of doctors and scientists from Harvard and other Boston
institutions followed up the Nurses’ Health Study, originally published by

Walter Willett and colleagues in The Lancet.87 The follow-up collected data
from 80,082 nurses, for a period of fourteen years, and documented 939

cases of heart attack.88 The authors suggested that a 5 percent increase in
saturated fat raised the risk of coronary disease by 17 percent, when



compared with carbohydrates. However, an increase of only 2 percent in
trans-fat intake produced a 93 percent greater risk than carbohydrates.
The replacement of saturated fat by trans-fat is increasingly realized to be

a grave error. The widespread publicity campaigns against butter and other
saturated fats occurred at a time of increased consumption of trans-fats.
Over a period spanning several decades, health concerns were raised about

trans-fats in the diet and the associated risk of heart disease.89

Epidemiological studies linked trans-fats to increased risk of coronary heart
disease. In 1994, it was estimated that trans-fats might be responsible for

30,000 premature coronary heart disease deaths each year in the U.S.90 As
might be expected, the food industry responded that the evidence was not
sufficient to justify taking action. They made the claim, common to so many

students’ essays, that further research was needed.91 A decade later, however,
it was accepted that trans-fats were more harmful than saturated fats.
There is no safe level of artificial trans-fat intake. Data on the harmful

effects of trans-fats continue to accumulate and researchers have suggested
that thousands of lives might be saved by limiting people’s intake of trans-

fats.92 The British Medical Journal has recently called for them to be removed

from the food supply.93 New U.S. Food and Drug Administration (FDA)
guidelines mean that trans-fat has a partial listing on food labels in the
United States. The addition of trans-fats is even banned from some
supermarkets and restaurants. Despite this, the evidence is that trans-fat is
another risk factor for heart disease, rather than a direct cause.

EATING FAT TO STAY THIN

Fat was not always condemned: those of us who were raised in the ‘50s and
‘60s remember our mothers warning us against sweet candies or starchy
potatoes, because “they will make you fat.” The more recent fashion for low-
fat diets goes against this common-sense approach. Cholesterol has been
given an evil reputation and it is about time it was rehabilitated. In itself,
saturated fat in the diet does not appear to be harmful.

Dr. Atkins’ book was certainly not the first to suggest a low-carbohydrate
diet. William Banting described a similar diet in his 1865 Letter on

Corpulence.94 This followed an even earlier book called The Physiology of



Taste, written by Jean Anthelme Brillat-Savarin in 1825.95 Brillat-Savarin
believed that sugar, white flour, and starchy vegetables caused obesity. To
stay slim, he suggested a protein-rich, low-carbohydrate diet. Brillat-Savarin
explained that carnivorous animals, such as wolves, jackals, birds of prey,
and crows, never grow fat. Herbivores living on a vegetable diet also stay
quite slim, until old age renders them inactive. However, vegetarian animals
fatten quickly if they are fed a diet of potatoes, grain or flour. Brillat-
Savarin’s famous quote is: “Tell me what you eat and I’ll tell you what you
are.”

FAT FALLACIES

Cholesterol and saturated fat should be removed from the diet?

This book should leave little doubt that cholesterol is essential to health
and its presence in the diet is harmless. Moreover, saturated fat in the
diet is not a cause of heart disease or stroke. Saturated fat becomes
unhealthy if it is oxidized; for example, by burning during cooking or if
rancid butter is eaten.

Trans-fatty acids in the diet are as dangerous as saturated fat?

Since there is little harm from typical saturated fats, this statement is
incorrect. However, trans-fats are dangerous and should be avoided, as
they can promote inflammation in the arteries.

Margarine is healthier than butter.
Margarine was initially introduced to the poor and lower classes as an
inexpensive substitute for butter. Its popularity increased during the
First World War and again during the Second World War, when dairy
products became scarce. More recently, the margarine lobby has
attempted to market margarine as a “health food.”

Margarines can include a variety of animal or vegetable fats, in an
emulsion of 80 percent fat and 20 percent water, together with various
coloring agents and additives. Although margarines have often
contained dangerous hydrogenated and trans-fats, the health benefits
claimed by manufacturers generally depend on their lower cholesterol



or saturated fat content compared with butter. Unless you are a strict
vegetarian or vegan, we suggest that butter is preferable and is a more
healthy food.

Unsaturated vegetable oil is healthy?
Saturated vegetable oils tend to be solid at room temperature and have
a short storage time and shelf life. Unsaturated oils are generally liquid
at room temperature. There seems to be a limited sort of reasoning
along the lines that thin liquid oils will not clog up arteries as much as
thick fats. However, many vegetable cooking oils degrade and oxidize,
forming toxins at high temperatures.

Olive, hemp, and macadamia oils are examples of vegetable oils that
contain high proportions of monounsaturated oils, as well as natural
antioxidants. Fish and krill oils are polyunsaturated oils that are
considered healthy, provided they are of supplement grade and are kept
refrigerated once opened. More generally, polyunsaturated food oils,
such as canola cooking oil, are best avoided.

Coconut oil is unhealthy
This is another myth. Despite its name, coconut oil is a healthy, largely
saturated fat and is solid at room temperature. It is resistant to
oxidation and has a long shelf life, even at room temperature, without
going rancid. Coconut oil is stable at high temperatures and makes an
excellent cooking oil. It has a high proportion of short chain molecules,
making it particularly easy to digest. Some hair care and skin care
products also contain coconut oil.

Rather than being a source of allegedly harmful saturated fats,
coconut oil offers numerous health benefits. The list is long and
includes improved digestion, increased immunity, enhanced
metabolism, stress relief, and weight loss. There are some claims that
coconut oil can prevent kidney problems and cancer, as well as aiding
dental care. This saturated fat has also been suggested as a preventative
for diabetes, high blood pressure, and cardiovascular diseases.

Rules of Thumb



 Avoid so-called “healthy” margarine and trans-fats.

 Enjoy butter.

 Replace vegetable cooking oils with olive/coconut oil.

 Coconut oil is an excellent food and cooking aid.

 Saturated fat is not the enemy.

 Trans-fat is bad.

 Cholesterol is good.

 Supplement your diet with omega-3 fish oil.

A low-carbohydrate diet is less harmful than the low-fat diets
recommended by government agencies. Over the last 30–40 years, the
introduction of these low-fat guidelines has coincided with epidemics of
obesity, type 2 diabetes, and other health problems. The low-fat “healthy
option” processed foods found in supermarkets are often loaded with sugar,
high-fructose corn syrup, salt, and additives. In effect, the authorities have
been pushing us to eat junk food that will make us fat and give us heart
disease.

Confusion arising from population studies has maintained the belief that
saturated fat causes heart disease. More recently, recommendations to
replace saturated fat with hydrogenated vegetable oils and trans-fats are seen
to have been an error. The evidence for the actions of both fat and
cholesterol in the development of coronary heart disease indicates that they
are minor risk factors and are not the primary cause of the disease.

IMPORTANT POINTS

 Cholesterol in the normal diet does not lead to high blood cholesterol.



 High blood cholesterol is a failure of the body’s internal controls.

 Cholesterol does not cause heart disease.

 Official dietary recommendations have been consistently wrong.

 Low-fat diets are harmful.
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CHAPTER 5

SWEET BUT DEADLY

“If only a small fraction of what is already known

about the effects of sugar were to be revealed in


relation to any other material used as a food additive,

that material would promptly be banned. ”

—JOHN YUDKIN

ugar makes people fat and unhealthy—most people know this. What
they may not realize is that many foods that are recommended by the

U.S. Department of Agriculture—such as those that form the base of the
food pyramid—contain large quantities of starch and sugar. Furthermore,
many “healthy” low-fat supermarket foods contain excessive sugar, as do soft
drinks and fruit juices. These sugar-laden foods are the cause of the modern
obesity epidemic. Contrary to popular belief, fat-free foods are far from
healthy.
There is more reason to reduce sugar in the diet than to reduce

cholesterol. Dr. John Yudkin, an eminent professor of physiology at the
University of London, publicized the involvement of sugar in heart disease

in his acclaimed book Pure, White and Deadly.1 He described the
relationship between sugar intake and rates of coronary heart disease.
Furthermore, atherosclerosis, heart disease, and stroke are well-known
complications for diabetics, who suffer from increased blood glucose levels.

In arterial plaques, molecules in the blood vessel wall are cross-linked by
glucose, a process known as glycation. This process is involved in the
development of high blood pressure and the aging of arteries. As a result of
glycation, glucose acts as a bridge between collagen and other molecules in
blood vessel walls, making the walls stiffer. The reduced elasticity means that



normal expansion of the blood vessels requires higher blood pressures.
Glucose and other sugars are thus a noteworthy feature in arteriosclerosis,
which is the aging and hardening of arteries. As the arteries stiffen, stress on
the arterial walls increases, especially in areas of high curvature and fast
blood flow, such as the aortic arch (where the main artery leaves the heart
and then bends sharply) and the coronary vessels that are implicated in
heart attacks.

Obesity reflects a failure of the body’s internal controls. Contrary to
popular opinion, people rarely become obese just because they are lazy or
greedy. They eat more because the natural mechanisms that should tell them
when they have eaten enough have stopped working properly. As a result,
they continue to feel hungry, so they keep on eating. Few people actually
want to get fat—they just can’t help themselves. Overeating by a few
mouthfuls a day can make the difference between being fat or skinny. People
who blame others for being overweight would do well to remember that,
over time, just a slight difference in energy intake can cause a large change in
body fat.

In some ways, our bodies and particularly our minds are not well
equipped to cope with modern excesses. Long ago, humans evolved in an
environment quite different from today’s fast-food culture. Our ancestors
could not pop down to the local take-out place if they were hungry. They
had to eat food when they could, building up fat reserves in times of plenty
against the near-certainty of famine in the future. When food became scarce,
individuals with the ability to eat a lot and store food as fat gained a survival
advantage. They passed this advantage on to us, their descendants.
Unfortunately, in modern Western societies, with our constant food
supplies, there is nothing to stop people from eating just a little too much
each day until we become massively overweight, suffer chronic disease, and
die.

Some of the things we eat, especially sugars, confuse the body’s controls.
This can lead to a condition with a variety of names, such as insulin
resistance, metabolic syndrome, type 2 diabetes, and syndrome X. These
terms are associated with obesity and heart disease. People with metabolic
syndrome tend to put on weight, especially around the waist. They may find
it hard to lose the weight even if they try to control their eating and get more
exercise. Such people may find that diet and exercise will take off a few



pounds, but the fat around their middle does not budge. The conventional
low-fat and calorie-counting diets they are urged to follow simply do not
work for any length of time.

Ironically, governments and industry have spent billions advising us to eat
the same high-carbohydrate, low-fat foods that cause the problem.
Furthermore, mainstream dieticians seem to agree: the American Dietetic
Association says we should search our supermarkets for “fruits and
vegetables from the produce aisles, whole grains from the bakery, low-fat
milk products from the dairy case, and lean proteins from the
meat/fish/poultry department.” Three of these categories (fruit, grains, and
low-fat milk products) are likely to be high in sugar. The British Dietetic
Association also recommends that people “choose lower-fat foods, e.g., lean
meat and lower-fat dairy products.” Supporters of more rational diets—
which could enable people to lose weight, prevent metabolic syndrome, and
avoid heart attacks—are kept to the fringes of nutrition or even derided as
credulous and naïve.

OVERWEIGHT

Lack of exercise plays a part in our expanding waistlines. From a young age,
we are getting less exercise than our parents did. In 1969, four in ten U.S.
children walked to school; by 2001, the number had fallen to just over one in

ten.2 Exercise increases muscle mass, raises the metabolism, and counters
type 2 diabetes. The benefits of exercise are not simply about burning
calories, however. An adult would need to walk about 20 miles to get rid of
the calories in a single Big Mac meal. Lack of exercise does not explain the
epidemic of obesity; thin people are couch potatoes, too.

Sadly, it is not just adults who are piling on the weight: babies less than six

months old are becoming fat.3 Lack of exercise does not explain obese
babies. The two most plausible explanations relate to baby food and to what
mothers eat, during or before pregnancy and while breastfeeding. One
possible cause is increased consumption of monosodium glutamate (MSG)

and related flavor enhancers.4 A second candidate is over-consumption of
sugar, which can result in obesity and heart disease.



A healthy body can regulate its own weight by assessing the food eaten
against the energy expended. This is a delicate balance. Eating a mere 100
calories or so extra each day for a year will add about ten pounds to your
weight. However, it is extremely difficult to eat a few grams less each day in
order to lose that excess fat. Our conscious eating controls are simply not
that precise.

If you are overweight, it may not be through gluttony, lack of willpower,
or motivation. You could be living an active life and trying hard to control
your eating. The cause may be what you are eating, rather than the amount.
Some foodstuffs, like MSG and sugar, can lead you to feel hungrier and trick
you into overeating instead of satisfying your appetite. Some additives and
sweeteners affect your body’s internal controls, which would normally tell
you when to stop eating. People who want to retain a trim figure or to slim
down might do well to avoid MSG, which is often hidden behind obscure
labeling in processed foods. However, lowering your sugar intake is a more
reliable route to weight loss.
The usual criticism of sugars is that they provide empty calories. This

means they supply energy, but no vitamins or other nutrients. However, this
is an oversimplification. Glucose provides the body with pure energy,
without any other nutrition. More disturbingly, other sugars are not
necessarily just empty calories—they can be poisons.

FATTENING CARBOHYDRATES

Humans, other animals, and plants all need glucose. Plants manufacture
glucose from carbon dioxide and water during photosynthesis, the main
provider of energy for life on earth. They use it to make a vital structural
component, cellulose, which consists of long chains of glucose molecules
linked together by chemical bonds. Cellulose forms much of the dietary
fiber in fruit and vegetables, but humans and other mammals cannot digest
it. Some bacteria are able to break down the bonds in cellulose, and animals
such as cows have these bacteria in their guts, allowing them to digest
cellulose-rich grasses.

Like cellulose, starch is made from chains of glucose, but the molecules
are not linked together in the same way. Rather than forming long fibers, the



glucose molecules in starch are more branched and form granules. In plants,
starch is the major energy store and forms the bulk of many vegetables,
including potatoes, carrots, turnips, peas, and sweet corn (maize). Animals
have enzymes to break down starch and use it as a source of glucose. Unlike
plants, however, we store our excess energy as fat.

Disregarding added sugars, starch is usually the main carbohydrate in the
diet. Most staples of the modern diet, such as bread, rice, potatoes, noodles,
and porridge, consist of starchy foods. As soon as starch is chewed in the
mouth, it begins to break down. An enzyme called amylase in saliva starts
splitting the starch into glucose, even before it reaches the stomach. Because
of this breakdown, a starch-rich baked potato can cause a rapid increase in
blood sugar. The glycemic index (GI) is a measure of how quickly a food is
converted to glucose in the blood. A baked potato has a high GI (about 85),
whereas a typical chocolate candy, such as a Mars bar, has a lower GI (only
65). Even table sugar has a GI of only about 61, which is a medium level
compared to a potato. It seems strange that a food that is normally
considered healthy, such as a baked potato, can provide a faster increase in
blood sugar than eating table sugar (sucrose) itself. The difference is in the
type of sugar.

When doctors talk about blood sugar, they are usually referring to
glucose. A baked potato is mostly starch and water; when digested, it
generates a glucose solution that is rapidly absorbed. Glucose is not
particularly sweet to the taste—a baked potato does not taste sweet, even
though it releases glucose in the mouth. By contrast, table sugar (sucrose)
consists of glucose molecules linked to another sugar, fructose, and is about
25 percent sweeter than glucose.

When you eat foods containing sucrose, the sugar gets split into its
components, glucose and fructose. The glucose can go straight into the
blood, but the fructose is stored in the liver. Consequently, table sugar
(medium GI) does not increase blood glucose as much as a baked potato
(high GI). Almost half the sucrose goes into the liver, lowering the impact
on the blood levels. As sugars go, however, glucose is relatively safe, so
despite its high GI, a baked potato is healthier than a high-fructose cola
drink.



THE SUGAR THAT ROTS YOUR TEETH

In the past, dentists recommended that people eat apples rather than candy,
reasoning that a candy bar contains table sugar, which rots your teeth and
causes cavities. These days, dentists are less keen on apples, which contain
high levels of sugar as well as acids that cause dental erosion. Dried apples
are almost 60 percent carbohydrate. Apple juice contains a lot of sugar, of

which about half is fructose and the rest a mixture of glucose and sucrose.5

The amounts vary with the variety of apple.6

Nevertheless, the type of sugar in apples is better for your teeth than that
in candies. An apple’s combination of fructose along with lesser quantities of
glucose and sucrose is less damaging to teeth than the high levels of sucrose
in candies. In addition, the sugars in whole apples are less readily available,
because they are enclosed within cellulose cell walls.

A dentist who recommends choosing an apple rather than a candy bar is
trying to protect your teeth by lowering your intake of sucrose. Bacteria on
teeth can turn table sugar into lactic acid, which dissolves enamel, creating
cavities. Table sugar plays a particular and central role in rotting teeth,
though this fact is not always fully explained by dentists. The main
bacterium of interest is called Streptococcus mutans. This bug manufactures
lactic acid from many sugars, including glucose, fructose, and even lactose
(the sugar found in milk). An important distinction, however, is that S.
mutans uses sucrose to form a kind of glue, with which it sticks itself to the
tooth enamel, helping to form plaque. This is what leads to common table
sugar being a specific cause of tooth decay and gum disease. Sucrose is a
particularly poor choice of sugar if you wish to maintain good dental health.

Dentists often encourage the use of fluoride, a potent toxin, for
prevention of dental caries. In 2006, the American Association of Poison
Control Centers reported over 21,000 exposures involving fluoride

toothpaste.7 Most of these incidents concerned young children. The fluoride
that is added to drinking water is an industrial waste product of the fertilizer
industry. While most people are concerned about removing pollutants from
the water supply, toxic fluoride is promoted. Fluoridation would be
unnecessary if people switched from using table sugar to using glucose as a
sweetener, which could help prevent many cavities from developing in the



first place. It would also help protect against heart disease, as the fructose in
table sugar is a strong candidate for being a food that destroys the
cardiovascular system.

PURE, WHITE, AND DEADLY

David Kritchevsky, a biochemist who was still publishing until he died in
2006 at the age of eighty-six, was one of the first scientists to study the link
between cholesterol and cardiovascular risk. He pointed out that rabbits fed
a diet high in sugar and saturated fat can suffer a form of atherosclerosis,
even when the diet contains no cholesterol. Furthermore, he claimed,
addition of saturated fat to laboratory chow (food pellets) does not cause
atherosclerosis and cardiovascular disease. His work suggests that, in

animals, sugar or starch—rather than saturated fat—is responsible.8

Fructose is the primary sugar that damages your heart. In 1972, John
Yudkin described the relationship between sugar and cardiovascular

disease.9 The idea that too much sugar is harmful brought Yudkin into
conflict with powerful lobbies, but he was never afraid to question

established dogma.10 Naturally, corporate medicine ignored the issue. After
all, there was too great an investment in the belief that cholesterol was the
primary culprit in heart disease—changing tack would have meant
dismantling research teams, finding new funding, and starting again from
scratch. Food manufacturers similarly had large investments in sugar. The
idea that the sugar in your diet was more harmful than saturated fat was too
inconvenient to be taken seriously.

Fructose is more damaging than glucose, lactose (milk sugar), or sorbitol
(a sugar alcohol). Feeding fructose to baboons increases their cholesterol
levels and damages their arteries, and similar arterial inflammation is

observed in monkeys.11 Mice also get a form of atherosclerosis when fed

fructose.12 In these animal models, the atherosclerosis generated following

consumption of fructose does not depend on increased blood cholesterol.13

So, even if you believe the cholesterol theory, you should remove fructose
from your diet, rather than cholesterol. If you eat common table sugar
(sucrose) you are risking atherosclerosis, obesity, and increased insulin



resistance.14 Excess fructose is not merely extra calories; it acts as a poison,
producing numerous health problems.

HEART DISEASE STARTS IN CHILDHOOD

Generally, we think of heart disease as something that happens to older
people. Sadly, however, the early stages of atherosclerosis and related
conditions, such as adult-onset diabetes, are increasingly found in children.
Diabetes can lead to serious complications, including heart disease, stroke,
loss of limbs, and blindness. In healthy people, blood sugar levels are
controlled by the hormone insulin. For people with type 1 diabetes, insulin
is absent—the body is unable to make it or can only produce it in small
quantities. Type 2 diabetes is less drastic: either the body does not make
enough insulin or the cells cannot respond to the insulin signal to convert
glucose to energy. Cells that are less able to respond to the hormone are
called insulin resistant.

Type 2 diabetes is often referred to as late or adult-onset diabetes. This
description separates it from type 1 diabetes, which often starts during
childhood. These days, however, “late” onset diabetes is found in more and
more children; this increase is associated with obesity. Children are getting
fat and developing adult-onset diabetes. In children, metabolic syndrome
leads to premature atherosclerosis and increases the risk that they may suffer

a heart attack or stroke relatively early in life.15 Chronic illness that is
normally associated with aging is starting to afflict young people. The cause
of diabetic illness in children appears to be an increase in their intake of
sugars, particularly fructose. The same effect occurs in animals. When
hamsters are given a high-fructose diet, they develop metabolic syndrome
rather quickly. For this reason, hamsters fed fructose are used as an
experimental model for metabolic syndrome and type 2 diabetes.

Fructose is a cause of high blood pressure. It appears to increase the
oxidation of cholesterol in damaged arterial walls, which leads to

atherosclerosis.16 Like glucose, fructose can cause cross-linking of proteins
and other large molecules, but it does so more quickly. In arterial walls,
cross-linking by fructose hardens the arteries, generating high blood
pressure and premature aging. During cooking, fructose is often used to



create an appealing brown color on foods, such as the surface of cakes. This
browning occurs because fructose is easily oxidized and degraded by heat.
Unfortunately, the same effect can occur in the body, where oxidation is less
attractive: the browning of the surface in cooked cakes is more appealing
than wrinkles in human skin.
The idea that fructose is “healthy” may have arisen because it does not

lead to an immediate increase in blood sugar.17 However, in the long term, it
is far more harmful than glucose. Essentially, when we eat fructose, it is
transferred to the liver, where it is converted into fat and increases “bad”
LDL cholesterol in the blood. Since sucrose molecules consist of glucose
linked to fructose, eating sucrose is similarly harmful, though only half as
bad as if we ate pure fructose. The historical choice of sucrose as our main
dietary sugar was unfortunate.

Another reason fructose may have been considered more healthy than
other sugars is because it is often described as “fruit sugar” and associated
with common fruit, which is seen as natural and can even be organic. Do
not be fooled by this marketing hype. When eaten, whole fruit releases
relatively small amounts of fructose over time; fruits also contain vitamins,
fiber and other nutrients, so they do not present an overall health risk. By
comparison, fruit juice contains troubling levels of available fructose,
because the fibrous cell walls that enclose the sugar in the whole fruit have
been smashed up by the juicer. The sugar in juice goes straight into your
system, rather than being slowly absorbed and allowing your metabolism
time to adapt. For this reason, fruit juice should be avoided; it may sound
contrarian but juice is not the same as whole fruit and may contain similar
sugar levels to fizzy soda.

Encouraging our children to drink soda is obviously a bad idea, but many
parents do not realize that replacing the pop with “healthy” apple or orange
juice is also loading the poor kids with fructose. High concentrations of
fructose are found in fruit juice and in many soft drinks and sodas. These
drinks are often sweetened with either sucrose (50 percent fructose) or high-
fructose corn syrup (55 percent fructose). If rats are given fructose-rich
drinks in addition to their normal food, they soon put on weight around the
middle, a pattern similar to the metabolic syndrome associated in humans

with diabetes, heart disease, and stroke.18



Both high-fructose corn syrup (HFCS) and sucrose are harmful and
should be avoided. You need to read food labels in order to do this, as HFCS
is found in many processed foods, including some you might not expect,
such as bread, cereals, yogurt, and mayonnaise.

THE AVAILABILITY OF HIGH-FRUCTOSE CORN SYRUP (SOLID LINE) HAS INCREASED
ALONG WITH THE RISE IN OBESITY SINCE ITS INTRODUCTION IN THE EARLY 1970S. THE
INTAKE OF GLUCOSE (DASHED LINE) HAS REMAINED ABOUT CONSTANT. (DATA FROM

USDA/ECONOMIC RESEARCH SERVICE, 2010.)

KEEPING YOU HUNGRY

Contrary to popular belief, consumption of carbohydrates is more
dangerous than eating saturated fat or cholesterol. As we have seen, fructose
or fruit sugar is particularly harmful. Common table sugar and HFCS
contain similar amounts, although there is slightly more fructose in corn
syrup and it is more rapidly absorbed. Furthermore, corn syrup can contain
large amounts of additional breakdown toxins (called reactive carbonyls),
particularly when stored in liquids at room temperature, such as in
children’s drinks. HFCS is even more fattening and damaging than sucrose.
We need to be clear: fructose is poisonous. Sugar-laden sodas are not just
empty calories—they are toxic.

Ancel Keys, who led the “cholesterol causes heart disease” campaign,
misunderstood his results. The levels of saturated fat he measured were
correlated with the subjects’ intake of sugar, as well as with their levels of
heart disease. A doughnut or a cookie, for example, consists of a



combination of saturated fat and sugar. Such a combination is characteristic
of processed and manufactured foods. When the population’s intake of fat
went up, so did their consumption of sugar. Keys simply ignored the sugar. If
he had considered it, the world might not have been led on a wild goose (fat)
chase.

Food containing saturated fat keeps you feeling full for longer than low-
fat, sugar-rich meals. One reason low-carbohydrate diets work is that the
presence of relatively high fat and protein levels leads to satiation. People eat
less, because they are less hungry. Food manufacturers are aware that sugary
foods are enticing, almost to the point of being addictive. Furthermore,
since fructose will not increase your blood sugar, it does not inhibit the
controls that should stop you eating in the same way that glucose does.
Consider the popularity of colas sweetened with sugar or HFCS. Common
forms of cola contain high levels of caffeine, sugar, and salt. These
ingredients are diuretics: they increase your urine output, which makes you
thirsty. The advantage to the cola companies is clear—the more cola you
drink, the more you want to drink, and the more money they make!

A high-fructose diet will cause you to remain relatively hungry, while
increasing your blood lipids and damaging your arteries. Eat some sugar
and you will eat more. Over a time, it leads to deposition of belly fat and to
metabolic syndrome. Fortunately, type 2 diabetes can be reversed by a
simple change of diet. A Paleolithic diet that excludes grains, refined sugar,
and processed oils will cure type 2 diabetes relatively quickly, perhaps within
a month. This can be compared with the efforts of corporate medicine,
which would place people with diabetes on a lifetime of drug maintenance.

IMPORTANT POINTS

The focus on cholesterol and fats ignored the alternative explanation—that
sugar was the culprit.

Fructose or fruit sugar is implicated in heart disease, diabetes, and obesity.

Table sugar (sucrose) and high-fructose corn syrup both contain fructose.

Avoiding fructose can promote cardiovascular health.



Glucose and many other sugars are relatively safe.
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CHAPTER 6

RISK FACTORS AND INFLAMMATION

“Science consists in grouping facts so that general

laws or conclusions may be drawn from them. ”

—CHARLES DARWIN

owadays, nearly everyone knows the name of an obscure steroid called
cholesterol. This is rather strange because few will have heard of

substances such as carnosine or mevalonic acid. Although all three are
essential to the normal functioning of the body, only one has become
infamous. This happened because medicine became dominated by social
science and statistics. Despite the claims for evidence-based medicine,
epidemiology and clinical trials alone will not provide an explanation for
cardiovascular disease or allow us to control it.
The medical profession’s fascination with social studies and clinical trials

restricts investigation into the direct cause of heart disease. Despite an
enormous investment of scientific effort, research funding, and public
education, progress has been slow. Researchers are describing increasing
numbers of “risk factors,” which tend to add further confusion, rather than
helping to boost understanding.

If a cure for heart disease is to be found, we need to have a fundamental

understanding of how and why heart attacks and strokes occur.1 Basic
science provides an explanation for cardiovascular disease in terms of
inflammation and oxidation.

THE DEAD END OF SOCIAL SCIENCE



We have entered a new era of stagnation in medical research: social science
and its associated statistics are supplanting basic investigation. Medical
science has become a topsy-turvy world, where direct clinical observation is
seen as secondary to large-scale statistical studies. Perhaps before assuming
that experimental evidence is determined by statistics, medical researchers
should remember the father of nuclear physics, Ernest Rutherford, the man
who first split the atom. Rutherford warned, “If your result needs a
statistician, then you should design a better experiment.” His views on social
science apply equally to epidemiology: “The only possible interpretation of
any research whatever in the ‘social sciences’ is: some do, some don’t.”

What do we mean by “social science”? In this context, we mean the kind
of research into heart disease that often involves large-scale population
studies, to identify the relative importance of minor risk factors in the
development of the illness. Clinical trials have also followed this approach—
practical large-scale investigations with a disregard for direct clinical
observation, individual variation, and theory. These types of studies, as
opposed to basic experimental science, dominate medical research.
Following on from this approach, prevention focuses on avoiding the
resulting statistical risk factors.

To investigate heart disease, epidemiologists and other social scientists
might examine the number and characteristics of people who have heart
attacks. Certain factors, such as a particular environment, job hazards,
family patterns, and specific personal habits are more prevalent in people
who have suffered coronary thrombosis. People who are more prone to the
disease, for example, might include overweight, middle-aged men who
smoke and eat junk food. As a result of this research, we are bombarded
with helpful—if sometimes conflicting—information about avoiding heart
disease. The current model for good health is one in which people get
regular exercise and eat a low-fat, low-salt diet that includes five daily
helpings of fruits and vegetables. According to the health authorities, dietary
supplementation is unnecessary if the person eats a normal, healthy diet.

Unfortunately, the majority of this well-meaning advice is based on weak
evidence. People on these “healthy” diets who conform to these standard
recommendations can still die prematurely of heart disease or stroke. As
Rutherford might have put it, some die and some don’t. Despite this, the
authorities parade their recommendations as “proven” facts. Science,



however, is not a collection of isolated facts—it is a systematic method for
understanding the rules of nature. It could be that nonsmoking vegetarians
who exercise are somewhat less likely to suffer premature death, but that is
hardly comforting to the majority of people who, for whatever reason, are
unable to stick to the recommendations.
The end result is a sequence of near-random pronouncements. There is no

underlying theory: just a collection of ex-cathedra statements. Sometimes
these disagree; for example, we have heard that “drinking coffee causes heart
disease” and “drinking coffee can help prevent a heart attack.” When
conflicts occur, the defense is to talk about the reliability of the statistics or
the size of the study.

Risk factors for cardiovascular disease are proclaimed in the press with
regularity, but no rational explanation is offered. As we were writing this, it

was announced that heart attacks are triggered by cold weather.2 The study
was considered reliable, as it met the requirements of evidence-based
medicine, was performed by the London School of Hygiene and Tropical
Medicine, and was published in the British Medical Journal, which is owned
by the British Medical Association. Thus, this supposedly important study
has an impressive stamp of approval from the authorities.
The study reported that a one-degree centigrade drop in temperature

increases the risk of heart attack by 2 percent over the next month. This
small increase was supposed to be important, because it might mean 200
new deaths in the United Kingdom, for example. However, the British
population currently numbers about 59 million, which means that the risk
to an individual person is insignificant. The increased chance of an
individual Briton, chosen at random, having a heart attack following cold
weather is about 1 in 300,000. A person worried about such a slight increase
is at risk of being considered irrational.

Apparently, the BMJ report did not investigate whether wearing warm
clothing or switching on the central heating would help to avoid this risk,
although commentators suggested that this “obvious” intervention would be

“unlikely to do you any harm.”3 Presumably, we need to wait until another
large and expensive trial is performed to investigate whether keeping warm
will modify the effects of cold weather or whether a woolen sweater might



be superior to one made of acrylic. This sad situation typifies the use of so-
called evidence-based medicine.

On average, people are eating more junk food, exercising less, and getting
fatter. It is thus surprising that, since 1950, deaths from cardiovascular
disease have been falling. The claimed risk factors do not explain the rise and

fall of heart disease in the twentieth century.4 Population studies do not tell
us the cause of heart disease; for this, we need to understand its physiology
and pathology. We need to consider what happens in an individual, rather
than in a population.

FINDING CURES

Throughout the previous century, medical science made great strides in
understanding the nature of diseases. Breakthroughs included insulin for
diabetes, the beginnings of molecular biology, antibiotics, and advances in
surgery. Since the 1950s, however, progress has slowed dramatically, with
fewer groundbreaking treatments being discovered.
These days, advances in medical science tend to be imports from other

disciplines. X-Ray computed tomography (CT) scans and magnetic
resonance imaging (MRI) scans came from physics, for example. Sciences
such as biochemistry and genetics have made steady progress, but this has
not yet been translated into revolutionary new treatments. Dr. James Le
Fanu, author of The Rise and Fall of Modern Medicine, has suggested that the
introduction of social medicine, together with a gene-centric approach to
disease, is responsible for this lack of progress. It is as if medical science has
lost the knack of finding cures.

Epidemiology and large clinical trials can point the way, indicating that a
relationship between cardiovascular disease and diet exists. On its own,
however, social medicine does not provide a scientific explanation of that
relationship. Similarly, epidemiology and statistics do not and cannot
scientifically “prove” that a high-fat diet or other risk factor causes heart
disease.

THE FRAMINGHAM STUDY



In 1948, the Framingham Heart Study was set up to identify the common
factors that contribute to cardiovascular disease. Researchers recruited over
5,000 men and women between the ages of thirty and sixty-two from the
town of Framingham, Massachusetts. The researchers tracked the subjects’
health over a long period to see who might develop cardiovascular disease.
The study was one of the biggest medical investigations of the twentieth
century. Before Framingham, clinical investigations of heart disease were

typically small or descriptive case reports.5 In other words, they were the
type of research that used to drive rapid medical progress.

In 1961, the initial report on risk factors in heart disease was published.6

The results confirmed that high blood pressure, smoking, and high
cholesterol levels were in some way associated with the disease. Framingham
helped establish the risk factor concept and identified risks associated with
heart disease and stroke, including obesity, diabetes, and physical inactivity.
The researchers went on to recruit a second and then a third generation of
participants. The study helped create a revolution in medicine: it changed
the way medics and the general population viewed the origins of disease.
Doctors considered the Framingham study a model for other longitudinal
cohort studies. Furthermore, rather than looking for a predominant cause,
doctors have been persuaded that heart disease is multi-factorial: in other
words, it is caused by many factors, each contributing a little to the overall
illness. This clearly makes treatment more complex than if the root cause is
identified and addressed.

RISK FACTORS RATHER THAN CAUSES

The Framingham study generated risk factors for heart disease rather than
causes. It could not show that such risk factors cause heart disease, as it was
a study of the sociology of the illness, rather than its physiology or
pathology. It may have demonstrated correlations, showing that links of
some kind exist, but this is not sufficient to establish the cause. In 1947,
Bradford Hill and Edward Kennaway of St. Bartholomew’s Hospital,
London, determined criteria that must be met before a causal link could be
concluded. Rather than a vague statistical association, there needs to be



additional direct evidence of a mechanism that causes the illness. The
current risk factors do not meet these requirements.
There is no clear explanation for how risk factors cause atherosclerosis.

Typically, the link between a risk factor and heart disease is relatively weak.
In some studies, high cholesterol is associated with lower mortality and may

be protective against atherosclerosis.7 High blood cholesterol is weakly
associated with heart attacks in young to middle-aged men. However, older

people do not share this link between high cholesterol and mortality.8

People with low blood cholesterol can have heart attacks,9 and lowering

cholesterol values may not save lives.10 Low cholesterol may even be

associated with higher death rates in some groups.11 Finally, animal
experiments have not shown that heart attacks occur due to increased

cholesterol.12 The cause lies elsewhere.
Imagine asking a mechanic why your clutch has failed and getting this

reply: “It’s multifactorial. We have noticed that Toyotas have more trouble
than Fords, except for the 2008 Yaris, if yellow, red, or green with a go-faster
stripe. Lack of a recent oil change and driving in the mountains are also
correlated with the problem. Cars in the city are more at risk, and current
evidence suggests an association with air pollution. Cars with tow bars also
seem to have a high incidence; we suggest that tow bars are avoided and you
use a rope when towing …” and so on. Most people would be astonished by
such an answer: they would expect the mechanic to give a proper
explanation. Surprisingly, people accept this kind of risk factor gibberish
from a doctor, though they might consider others making similar statements
to be irrational.

EVIDENCE BASED?

We are expected to believe that the new statistical medicine is
“evidence-based” and provides a scientific way of keeping us healthy.
The key to this approach is the determination of statistical risk factors.
If we find the risk factors associated with heart disease, so the story
goes, we can avoid them and remain healthy. It is assumed to be that
simple.



The result might be amusing, if it were not causing so much harm.
Hugh Davies compiled a list on Facebook of the “things that give you

cancer.”13 These were risk factors that had been published by The Daily
Mail, a leading newspaper in the United Kingdom. Typically, such
articles draw on the latest medical research, although they are written
in a popular manner. The A-to-Z of factors started with “age” and ran
through “candlelit dinners,” “gardens,” and “water,” concluding at x-
rays. There were twenty-eight factors beginning with the letter C—
definitely a letter to be avoided! Couples might be hard-pressed to
avoid these risks since “sex,” “children,” and “childlessness” were all
listed as causing cancer. Even reading the article itself was to be
avoided, as using Facebook was on the list!

A second, derivative list was created on Facebook,14 which was
perhaps even funnier. Many of the entries had two links. The first link
was to The Daily Mail article saying that a particular factor causes
cancer, and the second to a report in the same paper, claiming it
prevents cancer. So, for example, having a pet dog would both cause

cancer (“a 29-fold increase”15) and lower the owner’s risk of lymphoma

by a third.16 Technically, both these statements could be accurate, but
to the typical reader they are simply confusing. Such reports are
incomprehensible to the layperson and decision scientist alike.

So-called evidence-based medicine is bringing science into
disrepute. Its methods are so questionable that it is held to ridicule,
while corporate medicine regards it with a level of zeal normally
reserved for fundamentalist religions.

BACK TO BASICS

In order to understand what is going on in cardiovascular disease, we need
to get back to basics. In the above example of a failed clutch, an automobile
with a tow bar is more likely to wear out its clutch because it is subject to
mechanical stress when the car is used to pull a heavy trailer. Ditching the
tow bar for a rope, as our evidence-based mechanic suggested, is unlikely to
prevent the stress on the clutch. Similarly, medicine needs to get back to



cause and explanation, rather than mere statistical association, if it is to
avoid equally fallacious cures.

Whenever medical problems such as heart disease are described in terms
of risk factors, the biological understanding is deficient. However, finding
new scientific explanations is exceedingly difficult: it relies on an individual
scientist seeing through the tangle of risk factors and associations to provide
a new model or theory. It is reassuring to remember that most medical
problems eventually turn out to have a simple explanation.

We can sum up the evidence to date by saying that, although the
conventional risk factors—such as smoking, high blood pressure, or a high-
fat diet—may contribute to atherosclerosis in some way, they do not cause it.
We know this because there are people who live a long life despite doing
everything “wrong” in terms of the major risk factors. Conversely, a
vegetarian who has a particular aversion to animal fats and cholesterol may
still die from rampant atherosclerosis at a young age. The existence of such
people, even if unusual, refutes the idea that the statistical factors cause
heart disease or that avoiding these so-called risks will prevent it.

Risk factors apply to populations—they are rarely, if ever, accurate enough
to predict the outcome in an individual. Even if we consider all the risk
factors as a whole, they do not constitute the cause of heart disease. One
objection to the suggestion that conventional risk factors fully explain heart
disease is that genetic factors could also be involved. However, the changing
incidence of heart disease in the last century is not explained or reflected in

the traditional risk factors,17 even when genetic factors are taken into
account.

Modern medical research often focuses on genetics. Genes themselves are
the basic units of heredity and consist of lengths of DNA (deoxyribonucleic
acid). They provide the code for manufacturing enzymes and other proteins
within the body’s cells. Thus, genes and the way they express themselves—by
assembling proteins—affect the body’s biochemistry and physiology. Genetic
changes occur over periods measured in generations, which makes them
difficult to study. Furthermore, there are relatively few illnesses where a
single gene demonstrably causes a particular disease. Illnesses caused by
single faulty genes are rare. There is no gene for cancer or schizophrenia, for



example. In most cases, many genes are thought to act as “risk factors”—
somehow combining together to make the illness more likely.

Finding that a gene is associated with a disease may provide a pointer to
an underlying biochemical problem. However, identifying the gene does not
provide an automatic explanation or suggest a therapy. In the case of heart
disease, suggesting the involvement of a genetic component simply means
that some people are born with an abnormal biochemical constitution that
may make them more susceptible. The important objective should be to
determine the underlying physiological mechanisms and find out how these
may be modified, to restore the person’s health.

INFLAMMATION EXPLAINS THE RISK

Most risk factors for cardiovascular disease are linked with inflammation
and oxidation. In other words, the risk factors can help initiate or prolong
inflammation of the arteries. The list of factors linked with atherosclerosis is
extensive and growing, and includes: disordered lipid profiles, such as high
blood levels of LDL cholesterol; autoimmunity and infection; diabetes; and

high blood levels of homocysteine.18 Other risk factors include oxidative
stress, genetic predisposition, asymmetrical dimethyl-arginine, C-reactive
protein, and various metabolic diseases. It is interesting that most of these
risk factors help fuel chronic inflammation.
The various risk factors can also act synergistically on different aspects of

the inflammatory response mechanism, increasing their collective effects.
They may stimulate the actions of immune cells, which respond to injury,
and the release of molecules that are involved in inflammation.
Inflammatory mediators include reactive oxygen species, such as nitric
oxide, popularly recognized as oxidants. Often, they are simply things that
we would expect to be associated with arterial stress, inflammation, or
oxidation.
The conventional risk factors for atherosclerosis often affect three arterial

cell types: endothelial cells, smooth muscle cells, and white blood cells.19

Endothelial cells line the inner surface of the vessels, forming the boundary
between the blood vessel and the blood, and controlling the flow of

hormones and other chemicals through the vessel wall.20 If the endothelial



lining is damaged, the blood vessel wall can become compromised, so the
body will attempt to repair it.

Deeper in the arterial wall, smooth muscle cells maintain the vessel’s tone
and structure. As we described earlier, the vascular tone describes the way
the muscle cells in the wall contract and relax, decreasing or increasing
blood flow, as required. If the smooth muscles cells are compromised (by
sugars crosslinking proteins, for example), the vessel becomes less able to
accommodate the pulsating blood flow from the heart. This can lead to high
blood pressure and mechanical damage to the vessel.
The third affected group consists of white blood cells, which work

together to defend our bodies against attack from bacteria, viruses, and
other potential dangers. White blood cells can enter a blood vessel wall to
help defend against chemical or biological threats. Damage to these cells by
oxidized cholesterol can drive inflammation of the arterial wall.

Overall, the risk factors for heart disease are what might be expected in a
person with inflamed arteries. For example, smoking and high blood

pressure promote oxidation and inflammation in the arterial wall.21 The
table gives approximate values for the relative importance of some standard

conventional risk factors for heart attacks in women.22 These risk values are
relative to a person’s normal risk of heart disease, which would have a value
of 1.

APPROXIMATE IMPORTANCE OF RISK

FACTORS FOR HEART ATTACK

   RISK MARKER RELATIVE RISK RANGE

Lipoprotein(a) 1.2 0.6–1.8

Homocysteine 1.5 1.1–3.0

Total cholesterol 2.0 1.4–4.3

Low-density lipoprotein
(LDL) cholesterol

2.1 1.3–4.5

Apolipoprotein B 3.3 1.5–6.2

Total cholesterol to high- 3.4 1.7–5.0



density lipoprotein (HDL)
ratio

C-reactive protein 3.9 2.1–7.2

C-reactive protein + total
cholesterol to HDL ratio

5.7 3.7–7.2

These relative risks need careful explanation, as relative values can easily
be confusing. Take the example of total cholesterol, which has a relative risk
of 2. If a person has a 1 in 1,000 chance of having a heart attack this year,
then a relative risk of 2 will double that risk, to 2 in 1,000. However, if their
relative risk was 10, this would increase their risk from 1 in 1,000 to 10 in
1,000, which is the same as 1 in 100. For a dependable and important
association, look for relative risks above 3 (preferably greater than 5). Larger
evidence-based studies should have higher values, as they contain thousands
of subjects and can show that an unimportant effect is statistically
significant. Do not be fooled; treat all relative risk values with a pinch of salt.

Even if we assume that the values of these risks are accurate, their
individual explanatory power is not great. Total cholesterol, for example,
doubles a small risk. The largest single factor is C-reactive protein, with a
relative risk of almost 4. C-reactive protein is a specific indicator of
inflammation.

RESEARCH HYPE

With medicine as social science, clinical trials are used to show that in a
group of people taking a drug, such as a statin, the drug lowers an average
risk factor, such as cholesterol levels. These results are then used to give
advice and treatment, or to attempt to prevent disease.

At the heart of this approach lies a well-established problem, which
researchers ignore. Clinical trials aim to tell whether the response of one
group of people differs in some way from that of a second group. A clinical
trial might show that, on average, a drug will prevent heart attacks. However,
this result does not apply to a particular individual. Giving people an
average medical treatment in this way is as irrational as asking a whole
population to wear shoes of an average size: most people would be very



uncomfortable, as their new shoes would be either too big or too small—
individuals are not average, they are different.

A statin drug might be found to slightly lower the average risk of heart
attack, but the number of patients who need to be treated to prevent a single
heart attack may be in the region of 100. Thus, ninety-nine of the people
taking the drug will not benefit, but they will be required to pay for the
treatment and to risk its side effects.

STATINS AND THEIR HIDDEN SIDE EFFECTS

First a warning: if you decide to use statins, you may not retain enough
brain power to come off them! This may be an overstatement but,
although clinical trials frequently claim low levels of side effects,
patients on these cholesterol-lowering drugs have reported memory
loss, clouded thinking, and confusion. Gradually, these warnings are

entering the mainstream media.23

Duane Graveline, a medical doctor and former NASA astronaut, has
written several books about his disturbing experiences with statin

drugs.24 After he was prescribed statins, Dr. Graveline experienced
transient global amnesia; this meant that, for a short time, he lost his
memory. As he explains, “For twelve hours, I was a thirteen-year-old
high school student who knew my subjects, teachers, and every kid in
my class (according to my worried wife), but with no memory for my
entire adult life.” Graveline stopped taking the statins and investigated
their side effects. He soon realized he had been pretty lucky. Other
statin victims had reported suffering neuromuscular problems, short-
term memory loss, Parkinson-like symptoms, and amyotrophic lateral
sclerosis (ALS)—a progressive and fatal neurological disease.
The side effects popularly reported for statins are at odds with

reports from clinical trials. This is not particularly surprising, as
clinical trials are of short duration and a side effect may take some time
to show itself. During clinical trials, researchers look out for side effects
to estimate the safety of a drug. Despite this, even obvious problems,
such as thalidomide limb shortening, can go unreported until a drug
has been on the market for years. In addition, the patient may not



realize that his or her symptoms have anything to do with the drug;
many people expect to be more forgetful as they age, for example. Some
patients on statins fear they are becoming demented or might have
Alzheimer’s disease, because their memory is fading. Other reported
side effects, such as muscle weakness, might also be attributed to
increasing age.

Guidelines for patient safety indicate that statins may cause sleep
disruption, memory loss, sexual disturbances, inflammation of the

lungs, and depression.25 These side effects would only be worth
suffering if the benefits were large and substantial. Although the
standard claim is that statin drugs prevent more than 30 percent of
heart attacks, this is misleading.
The table below shows how many people must be treated to help a

single patient; this is the “number needed to treat” (NNT). The figures
imply that 107 people should take statins for a year to prevent one
death. In other words, 107 patients would need to be treated, at a
combined cost of around $100,000, to have a reasonable chance of
saving one life. The chance of the drug saving a particular person’s life
is correspondingly remote (about 1 in 100). These figures have been
taken from Bandolier, an independent journal about evidence-based

health care,26 and may be regarded as optimistic.

NUMBER OF PEOPLE WHO MUST TAKE

STATINS TO PREVENT ONE DEATH OR

ILLNESS

  EVENT NUMBER NEEDED TO TREAT (NNT)

Death from all causes 107

All strokes 330

All coronary heart
disease(CHD)

48

All strokes plus all
CHD

42



Based on these and similar data, statins hardly appear the wonder
drugs they are claimed to be. The next table gives the figures for
patients who have already suffered cardiovascular events. These are
slightly more encouraging, though better results can be achieved with
good nutrition and supplements. Moreover, patients want a drug with a
number needed to treat (NNT) close to 1. They want a good chance
that they will gain from the drug, not to waste money making up the
numbers, for someone else to benefit.

NUMBER OF PEOPLE WITH

CARDIOVASCULAR DISEASE WHO MUST

TAKE STATINS TO PREVENT ONE DEATH

OR ILLNESS

  EVENT NUMBER NEEDED TO TREAT (NNT)

All cause death 33

All strokes 71

All heart attacks
(coronaries)

14

All strokes and
coronaries

12

As the side effects of statins become more apparent, the measured
risk of harm is likely to increase. Some already put the risk of harm at
one in five patients. Dr. Malcolm Kendrick, author of The Cholesterol
Con, disputes that the benefits outweigh the advantages: “Even if a man
who had a heart attack, and was at high risk of another, took statins for
forty years, he would only extend his life by just 17.5 days. Is it really

worth putting up with all those side effects for that?”27 Those 17.5 days
would cost the man something in the region of $40,000, which could



have been used more effectively on preventive nutrition, perhaps using
the remainder for an ocean cruise and other long vacations.

The kind of mistake that wrongly attributes conclusions from research on
groups to individuals is called the ecological fallacy. We can paraphrase it by
saying that the results of a large-scale clinical trial or epidemiological study
are often of little or no importance to the treatment of an individual patient.
A risk factor for a population does not necessarily apply directly to you!

Gradually, the public is becoming aware that there is a problem with
modern medical research. Clinical trials face increasing public distrust, as

claims are often contradictory.28 For years, people were advised to take an
aspirin a day to prevent heart attacks. Then, a clinical trial showed that
aspirin is bad for you, as it can cause internal bleeding and increase your risk
of stroke. Similarly, we were told to avoid the midday sun—it might cause
skin cancer or make us look old before our time. But more recently, doctors
have begun to advise us to spend more time in the sun to increase levels of
vitamin D and thereby prevent cancer. The option to take a vitamin D
supplement is mostly ignored. As this book was being written, a report
suggested that the healthiest start to the day was a fried breakfast of bacon,

sausages, eggs, and beans.29 After years of advice on avoiding cholesterol
and fat, who can blame anyone for feeling confused?

In science, the important experiments have a simplicity and elegance. The
result is a definite observation or measurement, which is easy to reproduce.
Since corporate medicine adopted social science and statistics as an
alternative, the results are diffuse, contradictory, and unconvincing. The
studies are also too large and expensive to be easily replicated. People in the
United States are becoming particularly distrustful of pharmaceutical
companies and most believe that drug companies put profits ahead of

patients’ interests.30

The medical profession considers clinical trials as their gold standard and
accepts them as “proof ” of a treatment’s efficacy. A treatment is referred to
as “clinically proven” or even “scientifically proven” when it has passed the
test of at least one large-scale, randomized trial. Unfortunately, most of these
trials report biased or incorrect information. The quasi-legal jargon is



misleading, because if a doctor thinks a medical idea is “proven,” there is no
need to look beyond it. Thus, further research or investigation is stifled.

Equally important, treatments that have not been subject to randomized,
placebo-controlled clinical trials of sufficient size may be denigrated as
“unproven.” While this unscientific slur may be technically correct, it applies
to all science, which is inductive. There is no such thing as scientific proof!
Unproven does not mean the treatment does not work. A more apt
description would be “untested,” since proof is a legal concept rather than a
scientific one. Just because an idea has not attracted the resources to carry
out large-scale trials does not mean it is wrong. It may be a wonderful, long-
sought cure, but one that cannot offer enough potential profits to make
testing it financially worthwhile.

A valuable and inexpensive solution to heart disease may have already
been found and ignored. Unless governments (who should stand to benefit
from cost-effective improvements to health) take responsibility for testing
such treatments, we will not have the chance to find out.

IMPORTANT POINTS

The aim of science is to explain how the world works - cause and effect.

The promotion of risk factors for heart disease indicates ignorance of the
cause.

“Proven” and “unproven” are legal terms rather than scientific concepts.

Risk factors do not indicate an individual’s chance of having a heart attack
or stroke.

The current risk factors suggest inflammation of the arteries.

The solution to the epidemic of cardiovascular disease is to prevent or treat
arterial inflammation.
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CHAPTER 7

OVERLOOKED EVIDENCE

“Men, it has been well said, think in herds;

it will be seen that they go mad in herds,


while they only recover their senses slowly,

and one by one. ”

—CHARLES MACKAY (1814–1889),

EXTRAORDINARY POPULAR DELUSIONS


AND THE MADNESS OF CROWDS

erhaps the surprising thing about the description of atherosclerosis as
inflammation is how long it has taken to become the dominant

scientific model. Inflammation was identified as the major issue over a
century ago, though corporate medicine seems to have disregarded its
relevance to heart disease. Inflammation is the body’s response to damage
and infection. Any chemical, mechanical, or immunological damage to an

artery triggers a cascade of inflammatory processes aimed at local repair.1

Almost all of the traditional risk factors for heart disease can play minor
roles in triggering or supporting local areas of inflammation.
The connection between heart disease and inflammation suggests

approaches to treatment and prevention, particularly the use of anti-
inflammatories and antioxidants. Substances that aid tissue repair may also
be useful. The following section describes examples of potentially effective
solutions to cardiovascular disease, some of which may have been
overlooked for several decades.



THE PIONEERING WORK OF

LESTER MORRISON

Health journalist Bill Sardi recently reminded people of the work of Dr.

Lester Morrison, a pioneer in heart disease research.2 Morrison’s thought-
provoking book suggested a potential cure for atherosclerosis and heart

attacks.3 The book’s title, Coronary Heart Disease and the
Mucopolysaccharides (Glycosaminoglycans), was unlikely to make it a
bestseller. While the obscure title may explain why few members of the
public are aware of the book, it might be expected that the medical
profession would have investigated the proposed treatment. Despite this, the
book is largely forgotten and the medical establishment has ignored
Morrison’s research.

In the 1940s, Morrison was studying diet and heart disease. His own
family suffered badly: his parents and several other relatives succumbed to
the disease. In 1950, Morrison and his assistant, Kenneth Johnson, measured
the cholesterol deposited in the arterial walls of people who had died from
coronary artery disease. He found that, on average, they had four times as
much cholesterol in their arteries as did controls, and they also tended to

have higher blood levels.4 At first Morrison concluded that the body’s fat
control mechanisms had changed in people with heart disease. Death from
heart attack was thought to be a long process, starting at birth and
progressing through childhood to ultimately threaten the middle-aged. By
1955, however, he realized that atherosclerosis involved more than the

arteries wearing out as a result of age and stress.5 In those early years, it had
not been realized that the accumulated damage was a result of a failure to
repair the initial injuries. Like modern researchers, Morrison was able to
identify factors that were associated with coronary disease, including diet,
certain drugs, sex hormones, blood coagulation, smoking, and local stress in
the arterial walls. While there has been some detailed clarification, little has
fundamentally changed in the identification of major risk factors since that
time.

Dr. Morrison was interested in dietary modifications that might prevent

heart disease. In 1949, he reported an experiment with choline,6 which is
found in lecithin, a food supplement. He studied 115 patients who had



suffered a heart attack. Patients were given 12 grams of choline a day. This
large dose was taken for one year by fifty-two patients, for two years by
thirty-five patients, and for three years by twenty-eight patients. Thus, the
supplement was given for between one and three years, after recovery from
heart attack. He compared the results with another 115 control patients, who
had suffered heart attacks but were not given choline. The choline appeared
to save lives: thirty-five control patients died, whereas only fourteen of the
supplemented patients died.

In 1960, based on the idea that cholesterol causes heart disease, Morrison
modified the diets of patients with coronary atherosclerosis: fifty patients
were put on a low-fat, low-cholesterol diet; the other fifty patients were
controls, who were not given the treatment. Twelve years later, nineteen of
the patients on the low-fat diet had survived, but all controls had passed

away.7 This is a convincing demonstration that changing the diet can
prolong survival in patients with coronary disease. The obvious implication
is that lowering dietary fat can reduce the number of deaths in people
suffering from coronary disease. However, this conclusion is too hasty; it
was not necessarily the limitation of fat and cholesterol that caused the
improvement—it could have been something that was substituted for them.
Lowering the fat intake modified the whole diet. The total fat intake in the
modified diet was 25 grams a day, and few animal fats were eaten. This
implies that the change involved a fundamentally different diet and a variety
of nutrients. Morrison suggested that a large statistical trial might evaluate
the role of fat in coronary heart disease. Multiple such trials have been
performed over the following decades, but have failed to show the same
dramatic results. Fat is not the problem.

Shortly after his demonstration that changing the diet could save lives,

Morrison published a remarkable paper,8 which showed that he retained a
willingness to consider alternative ideas—a trait all too rare in later medical
researchers. In the 1950s, published reports suggested that chondroitin, a
well-known food supplement used in the treatment of arthritis, could
prevent atherosclerosis. Morrison’s research team spent a year in the early
1960s studying sixty-five squirrel monkeys (Saimiri sciurea). These monkeys
suffered a form of spontaneous atherosclerosis, which the researchers
attempted to aggravate by feeding them an abnormal diet containing large



amounts of cholesterol and butter. The monkeys were separated into six
groups for investigation, three of which were given injections of chondroitin
sulfate.

Chondroitin was found to lower the blood lipid levels in monkeys that
had been given the cholesterol and butter diet. Of particular importance was
Morrison’s finding that cholesterol levels were also lower inside the aorta,
the main artery leaving the heart. This implied that the animals’ arteries
were less diseased. Close visual examination of the aortas also suggested that
animals treated with chondroitin had healthier arteries. Morrison realized
that chondroitin sulfate might moderate or even prevent atherosclerosis.

By 1971, Morrison was aware of the evidence that chondroitin sulfate and
related substances helped protect and heal the arteries. His choice of
supplement was not random: chondroitin is an essential component of
connective tissue, which helps “glue” the body tissues together. Connective
tissues are found in tendons, ligaments, and joints. Tendons act like ropes,
connecting muscles to bones, and their fibers are made of a protein called
collagen, embedded in a gel-like material. This gel-like ground substance in
connective tissue contains chondroitin, glucosamine, and hyaluronic acid,
which are all known as supplements for arthritis. Dr. Morrison described
these supplements as “the glue of life.”

Reasoning that chondroitin, glucosamine, and hyaluronic acid might
strengthen arteries and help them to heal, Morrison suggested that these
substances could help prevent the arterial degeneration found in coronary

disease.9 In addition, they can also aid in preventing blood clotting, which
ultimately causes heart attacks. By 1973, he had become convinced of the
efficacy of chondroitin sulfate for preventing atherosclerosis and heart

attack.10 In 1975, Morrison was granted a United States patent on the use of

chondroitin sulfate in treatment of heart disease.11 He suggested 500 to
10,000 milligrams of chondroitin sulfate should be taken daily in divided
doses, with meals.

Morrison also described experiments on rats that, like the squirrel
monkeys, were fed an abnormal diet that caused a form of atherosclerosis.
Eighteen control rats were fed this diet, and sixteen of them survived but
were found to have developed atherosclerotic plaques in their aortas. In the
treatment group, eighteen rats received the same abnormal diet but with



additional chondroitin. Only three of the eighteen were affected by aortic
plaques. Similarly, the untreated rats all showed atherosclerosis of the
coronary arteries, while only five of the chondroitin-treated group
developed such lesions.

Similar results were reported with human heart patients. Of sixty control
patients, twenty-nine had “events”; of these, sixteen were heart attacks, ten of
which were fatal. Eight patients developed acute coronary insufficiency
(inadequate blood flow to the heart) and five suffered milder ischemia. Out
of sixty patients treated with chondroitin, only four had events, though all
were fatal. Of these, three suffered fatal heart attacks and one developed
coronary insufficiency. Chondroitin appeared to save lives. Furthermore,
Morrison found that of the treated patients who had suffered heart attacks,
two had not taken their chondroitin according to schedule: one stopped
taking it two months before dying; the second took it only intermittently for
a year. The patient with insufficiency also had uncontrollably high blood
pressure and died of a stroke. At autopsy, only one of the deaths could be
reliably attributed to failure of the treatment.

These results were reported by Morrison over a period of three years.
Three years later, eight more deaths had occurred in the control group, but
none in the treated group. Thus, there were 14 deaths in the controls and
only 3 in those receiving chondroitin. Between 1942 and 1955, Dr.
Morrison’s results with 134 patients treated with chondroitin were
remarkable:

Coronary arteriosclerotic heart disease—74 percent improved

Arteriosclerosis of the brain arteries—77 percent improved



Arteriosclerosis in the legs—80 percent improved

Morrison became convinced of the benefits of chondroitin: “The results
were more than good, they were marvelous.” He described chondroitin as
the “coronary artery’s first line of defense against invasion by foreign
substances.” These results suggest that supplements of chondroitin sulfate
might protect millions of people from atherosclerosis and heart attack. If
these results are correct, a simple, low-cost chondroitin supplement could
save the lives of many those individuals who already have the disease.

Astonishingly, despite Morrison’s dramatic research results, high-dose
chondroitin was not subjected to repeated clinical trials to either confirm or
deny that it could largely eradicate coronary thrombosis. Instead, the results
were ignored. Indeed, by 1990, chondroitin sulfate was being implicated in

the pathology of atherosclerosis.12 Some people thought the presence of
chondroitin in arterial plaques was harmful rather than helpful, as it attracts
cholesterol. Once again, a fixation on the idea that cholesterol is the culprit
in heart disease may have diverted attention from a potential cure.

Morrison’s results make physiological sense. When damaged, an artery
responds by repairing the tissue and strengthening its wall. Since
atherosclerosis is inflammation of the artery wall, the process of healing
might well result in increased deposition of collagen, chondroitin sulfate,
and other connective tissue components. This means that, far from being a
cause of atherosclerosis, chondroitin may be used to repair the wall of the
damaged vessel. An injured artery will respond by laying down connective
tissue, including chondroitin, to strengthen itself. In this way, chondroitin

and related substances accumulate in atherosclerotic plaque.13 As might be

expected, collagen levels are also increased.14 Notably, chondroitin is an

anti-inflammatory agent and helps inhibit local inflammation.15

AN ALTERNATIVE APPROACH

In looking for a cure to heart disease and stroke, we need to return to basics.
Atherosclerosis starts with a minor disruption of the blood vessel wall. As
explained earlier, such damage may be inflicted by the normal wear-and-tear
of arterial flexing, associated with increased blood pressure, or even by the



shear stress of blood as it pulses through the vessel, like a river eroding its
banks.

If we are correct and atherosclerosis follows from mechanical damage,
then the much larger trauma associated with cardiovascular surgery should
lead to a massive increase in local atherosclerosis and, indeed, this is what
happens. Organ transplant surgery is associated with increased
atherosclerosis and may act as a model for the natural occurrence of the

disease.18 This model incorporates mechanical damage to the tissues,
together with increased liability to infection, oxidation, and inflammation.
The inside of arteries is lined by endothelial cells, which separate the

blood from the arterial wall. This lining is the first part of the artery to be
damaged in atherosclerosis. The endothelial cells sense the current

conditions and generate signals that control the response of the artery.19

Damage to these cells plays a central part in triggering atherosclerosis.20 The
involvement of endothlial cells at the start of the disease means they are vital
to our understanding of heart disease and, ultimately, to discovering ways to
control this illness. When damage occurs, the cells lining the artery send

signals to start an inflammatory response.21 They also release factors that

affect blood clotting.22 Endothelial cells govern the flow of nutrients to the
artery wall and are intimately involved in the initiation of inflammation.
They are biochemically active and release local hormones, such as nitric
oxide, that signal the smooth muscle cells to maintain blood vessel tone and

blood flow.23

IS MY CHOLESTEROL TOO HIGH?

The short answer is probably not. There is little evidence supporting the
idea that high cholesterol will cause a person to have a heart attack.
Despite this, the idea that high cholesterol is harmful and causes
atherosclerosis has resulted in an industry of testing and cholesterol-
lowering foods and drugs. An important but overlooked fact is that low
cholesterol levels can be harmful.

Some of the official advice is absurd. There is little connection
between dietary intake and blood levels: the human body manufactures
cholesterol in the liver and regulates its own blood levels. Despite this,



the American Heart Association (AHA) recommends that people

control their intake of cholesterol.16 According to the AHA, a person
should eat less than 300 milligrams of cholesterol a day; there is more
than that in a large chicken egg!
The AHA’s low-density lipoprotein (LDL) blood level

recommendations are as follows:

Optimal: 100 mg/dl

Near or above optimal: 100–129 mg/dl

Borderline high: 130–159 mg/dl

High: 160–189 mg/dl

Very high: 190 mg/dl

 

For total cholesterol, the AHA’s recommendations are:

Desirable: Less than 200 mg/dl

Borderline: high risk: 200–239 mg/dl

High risk: More than 240 mg/dl

In reality, unless your total cholesterol level is greater than about 300
mg/dl, the “risk” is probably low. As we have stressed, cholesterol levels
do not cause heart attacks—they are simply associated with them.
People with low cholesterol can suffer heart attacks, in addition to a
range of related illnesses. Conversely, a person with massively high
cholesterol may never develop atherosclerosis, heart disease, or stroke.
Lowering your cholesterol may not lower your true risk of heart
disease.

There is insufficient data to support the AHA’s recommendations.17

The authors of this book have never had a cholesterol test, have no
intention of having one, and would be more concerned to find their
total cholesterol level was below 100 mg/dl than above 300 mg/dl.



Medicine has failed to cure heart disease and has turned cholesterol
into an illness, as a smoke screen to cover this failure. To the contrary,
however, there is little doubt that cholesterol is essential to good health.

The Role of Nitric Oxide

Nitric oxide (NO) is a simple molecule that maintains healthy blood vessels

and prevents atherosclerosis.24 It plays a central role in normal physiology
and in disease processes, including inflammation, infection, and regulation

of blood pressure.25 Glyceryl trinitrite (GTN), which is a diluted form of the
explosive nitro-glycerin, acts by stimulating the release of nitric oxide to
prevent angina. Nitric oxide expands blood vessels and promotes blood flow.
The drug Viagra (sildenafil citrate) releases nitric oxide and was first studied
as an anti-angina drug. Its action on erectile disfunction was an unexpected
side effect. A related novel use for glyceryl trinitrite is its addition to the end
of a condom—to stimulate erection, rather than an explosive event!

When concentrated, nitroglycerin is a highly unstable explosive; it will
detonate if knocked, making it difficult to transport. Once the reaction has
started, the compression wave travels at supersonic speed, detonating any
further unstable material it encounters. Such high explosives show the
energetic nature of redox reactions: an explosion is a heat-generating
oxidation reaction that propagates so fast that it grows exponentially. This
reactivity illustrates the power of oxidation and the need to curb it. While
redox reactions are essential to the normal functioning of biological systems,
they need extensive control systems for their regulation. Thankfully, our
cells are not exposed to explosive oxidation but rather to the slow burning of
aging and inflammation.

Damage to the body’s synthesis of nitric oxide may be one of the first

steps leading to atherosclerosis.26 NO is formed from the amino acid

arginine27 and also involves vitamins B2 (riboflavin) and B3 (niacin).28

Under the oxidizing conditions in inflamed tissues, superoxide can be

produced instead of NO.29 The potentially harmful superoxide generated by
white blood cells can prevent NO from stimulating the local arterial wall to



relax and dilate. As inflammation develops, superoxide will constrict local
blood vessels, further antagonizing the action of nitric oxide.

Once formed, nitric oxide can spread rapidly through the endothelial cell

membrane into the smooth muscle, helping to relax the arterial wall.30 It
provides a chemical signal, controlling both local blood flow and blood

pressure31. It dilates the vessel and increases blood flow, so it is often

considered antagonistic to hormones such as adrenaline.32 Release of NO
from endothelial cells can lessen injury from reduced blood flow by
expanding the blood vessel. The increased blood flow can compensate for
mild atherosclerosis. In advanced atherosclerosis, arteries may produce less
nitric oxide, which may be related to the presence of local oxidation and free

radicals.33 Low levels of NO in tissues or decreased sensitivity to its effects
can impair the ability of arteries to dilate when needed. The result is that

atherosclerosis is more likely to result in clinical illness.34 Nitric oxide helps
prevent symptoms of cardiovascular disease.

In 1998, the importance of nitric oxide was acknowledged when the
Nobel Prize in Medicine was awarded to Dr. Louis Ignarro for his work on
NO’s role in the cardiovascular system. It is not surprising, then, that NO is
accepted as one of the more important local hormones regulating vascular
tone and blood flow. In 2003, Ignarro suggested that atherosclerotic plaques
act like trash caught in a river bend, impeding the flow. The result is local
stress on the epithelial wall of the artery. When a blood vessel wall is stressed

or damaged, its epithelial cells increase production of nitric oxide.35 The
generation of NO is initiated by several disparate chemical and mechanical
factors, such as the sheer stress of the blood flowing against the arterial

wall.36 The realization that nitric oxide has these important properties
suggests a possible solution to heart disease.

ARGININE AND ANTIOXIDANTS TO

PREVENT ATHEROSCLEROSIS

Ignarro proposed a new approach to preventing atherosclerosis, heart
disease, and stroke. His experiments suggested that dietary supplements of
antioxidant vitamins and L-arginine, an amino acid found in the normal



diet, could lower the risk of heart disease in mice.37 People who have
defective nitric oxide responses suffer thickening of the blood vessel wall

and increased resistance to blood flow.38 In order to model atherosclerosis,
Ignarro used mice with a genetic defect in cholesterol metabolism, although
he expected that his experiments would produce similar results in people

with heart disease.39 Based on his research, Ignarro suggested that arginine
supplements would prevent atherosclerosis. However, this suggestion
remains controversial.

Nitric oxide’s involvement in maintaining the health of arteries suggests
several nutritional approaches to the prevention of cardiovascular disease. In
people with high blood pressure, high cholesterol, or high homocysteine
levels, arginine supplementation can improve the ability of the arteries to
expand. Conversely, blocking the action of nitric oxide contributes to free-

radical damage, diabetes, and high cholesterol.40

Briefly, the role of arginine in protecting the blood vessels from damage
suggests another physiological link between most conventional risk

factors.41 The obstruction of nitric oxide production in the blood vessels
could explain many of the classic atherosclerosis risk factors, including high

cholesterol, high blood pressure,42 homocysteinemia,43 kidney failure, heart

failure,44 and Reynaud’s disease.45 Conventional risk factors for heart
disease, including high blood lipids, diabetes, high blood pressure, and

smoking,46 aging, diabetes, and insulin resistance are also linked, and can

impair the ability of blood vessels to expand.47 This explanation provides
some degree of synthesis among the otherwise unrelated statistical factors.

Using arginine supplements alongside folic acid48 and other B vitamins
may be particularly beneficial. Antioxidants, such as vitamins C, E, and
alpha-lipoic acid can also reduce oxidative stress and facilitate the action of

NO.49

Arginine for Angina and Heart Failure

Given the role of nitric oxide in smooth muscle relaxation, arginine
supplementation might help alleviate the symptoms of angina. Angina is
chest pain resulting from stiffened or partly blocked arteries, which cannot



supply enough blood to the heart muscle. In a study of ten people with
intractable angina that was unresponsive to standard treatments, seven
subjects showed improvement with daily supplements (9 grams) of arginine

over a period of three months.50 However, subjects with stable angina did

not show improvement with arginine at higher (15 gram) doses.51 A further
trial of twenty-two subjects with stable angina following a heart attack

indicated that 6 grams of arginine daily increased their exercise capacity.52 A

second study at this dose confirmed improvement in exercise tolerance.53

The beneficial effects may relate to arterial expansion from increased nitric

oxide.54 Considering that in angina the vessels supplying the heart are
typically atherosclerotic and diseased, a variable clinical response might be
anticipated.

Arginine has been considered as a potential treatment for congestive
heart failure, in which the heart becomes less effective at maintaining blood
flow through the tissues. Once again, increasing nitric oxide in the tissues
could cause blood vessels to dilate, increasing blood flow. Trials of arginine
supplementation in patients with heart failure showed increased blood flow

compared with a placebo,55 as well as improved kidney function.56 Even
though research is at an early stage, looking at arginine is a far more
productive approach than the research into the “risks” of too much
cholesterol.

Clinical Trials?

There is currently limited clinical information on the effects of arginine by
itself in heart attack patients. One trial of arginine in patients who had
suffered a heart attack was stopped because of an apparently increased death

rate in the treated group.57 However, stopping a trial makes it difficult to
analyse the results. In this case, patients in the treatment group
supplemented with 3 grams of arginine, three times a day. Of 177 patients in
the trial, five in the treatment group died within six months, compared with
none in the placebo group. However, in two of the five patients, death was
caused by sepsis rather than heart disease and a further two were found
dead at home and the cause of death was not determined. The



recommendation was that arginine should not be used following a heart
attack; this conclusion was premature.

Prof. Rainer Böger of the University of Hamburg, Germany, criticized this

study, noting that arginine has a short half-life in the blood plasma.58 Half of
the arginine absorbed would be lost from the blood within an hour.
However, there is a more serious objection to the study. Arginine was found
to have increased more in the blood of the control patients than the treated
patients who received large doses! We suggest that the researchers might
have reevaluated their experimental methods to understand this anomaly.
One issue with supplement trials is that sick people in the control group may
elect to self-supplement, if they know what is happening. Moreover, since
the blood levels overlapped, we do not understand how the researchers
could reach the conclusion that the arginine was responsible for anything at
all.

A larger study indicated fewer deaths with arginine supplementation.59 In
792 patients, heart attack (myocardial ischemia) occurred in 24 percent of
the treated patients and 27 percent of those receiving placebo. The arginine
had no serious side effects. Thus, the two studies mentioned were
contradictory. A later review of both studies concluded that arginine had no

effect on heart attack patients.60 However, we consider there were
insufficient data to reach a conclusion on the benefits or otherwise.

We find these trials inconclusive and a little misleading. Giving such a
large dose of arginine by itself is inappropriate as a supplement strategy. In a
clinical trial, a large dose of a single supplement has merit, as it helps to find
out the effects of the substance. However, this does not have great relevance
to a person wanting to use supplements to avoid a heart attack or stroke. A
more sensible approach is perhaps 1 gram or so of arginine taken between
meals, along with a large dose of antioxidants, particularly vitamin C. This is
closer to Ignarro’s recommendation.

Antioxidant Defenses in Plaque

The main cause of the chronic inflammation in atherosclerosis is a shortage
of antioxidants. In 1955, Dr. G.C. Willis discovered that vitamin C depletion
is common in human arteries, where high levels would protect against



oxidation.70 Human plaque might actually contain more antioxidants than
are found in healthy arteries; however, these antioxidants are quickly used
up. In plaques, both vitamin E and coenzyme Q10 (CoQ10) become

oxidized.71 The inflamed tissue may attempt to take up other antioxidants,
but the quantity is not enough to prevent damage.

SAY “YES” TO NO!

Atherosclerosis has been described as an arginine deficiency disease.
Arginine is a semi-essential amino acid (it is not considered an

essential amino acid, as it can be synthesized in the body).61 However,

body levels largely reflect the amount in the diet.62 Deficiency of
arginine from an inadequate diet could be common.

Arginine with vitamin C was promoted as a potential cure for
atherosclerosis by Louis Ignarro, who won the 1998 Nobel Prize in
Medicine. He recommended eating a diet high in antioxidants,
arginine, and two other amino acids, citruline and taurine. Dr. Ignarro’s
2006 book NO More Heart Disease: How Nitric Oxide Can Prevent—
Even Reverse—Heart Disease and Strokes details how the work on nitric
oxide (NO) that won him the Nobel Prize led him to believe that
atherosclerosis could be prevented or even cured with nutritional
supplements. He suggested that nitric oxide could expand blood
vessels, lower cholesterol, and control platelets and blood clotting. If
correct, NO would prevent heart attacks and many strokes.
Additionally, he claims that increasing nitric oxide would reduce
arterial plaques by 50 percent. This action depends on NO acting as an
antioxidant.
The two main antioxidants in Ignarro’s approach are vitamin C and

alpha-lipoic acid. (Incidentally, Ignarro is the third Nobel Prize winner
to suggest that high doses of vitamin C could protect against heart
disease.) These nutrients are combined with arginine which, in

addition to its role as the precursor for NO,63 has a range of direct

effects on the body, including stimulation of hormone release.64 This
may in part explain its action as a modulator of immune function and



inflammation. This role has led to the investigation of arginine at doses

of several grams per day in cancer therapy.65

If arginine is so important in maintaining the health of blood vessels,
supplementing with this amino acid might be beneficial, particularly if
it is taken with an antioxidant. Arginine has been shown to inhibit

plaque formation and arterial thickening in some animal studies.66 In
patients with a deficiency of nitric oxide production, vitamin E may

improve vascular function.67 However, in clinical trials, the

effectiveness of arginine has been inconsistent.68 It may be that the
main effect of arginine is preventive, because of NO’s role in the early
stages of arterial damage. A substance that prevents an illness may not
necessarily make a clinically effective treatment, once the disease has
become established.

Arginine is a normal component of the diet and is considered
nontoxic. Typical doses of arginine are in the range of 1–3 grams per
day, preferably taken with an equal or greater amount of vitamin C.
However, people with a current herpes infection should refrain from
high-dose supplementation, as the amino acid may aggravate their

condition.69

Vitamin E and CoQ10 are antioxidants that require a constant re-supply of

electrons in order to prevent free radical damage. These antioxidants work
by giving up electrons to stop free radical reactions and oxidation. Under
the inflammatory conditions within a plaque, the abnormal metabolism is
insufficient to provide enough antioxidant electrons. If nitric oxide is to
protect the blood vessels, a high level of antioxidants may be essential. When
tissue levels of oxidants are high, as in inflamed arterial wall, NO production
may be high, but ineffective. Local oxidants inactivate the molecule before it

can perform its physiological functions, such as increasing blood flow.72

Also, while we have emphasized the need for sufficient NO, very high levels

can be pathological, killing cells and generating free radical damage.73 The
benefits of nitric oxide depend on having sufficient antioxidants.

Several antioxidants have the potential to quench free radicals and

preserve nitric oxide’s beneficial function. These include vitamin E,74 alpha-



lipoic acid,75 G3Q10,76 glutathione,77 superoxide dismutase (SOD),78

selenium,79 and quercetin.80 Unfortunately, contrary to the popular
misconception, these dietary antioxidants are typically not powerful enough
to prevent or reverse atherosclerosis. Although they enter the inflamed
plaque and help support NO, they are quickly used up. When this happens,
they cease to be effective as antioxidants and play little role in stopping
progression of the disease. If this were not so, then simply taking antioxidant
supplements, some CoQ10 for example, would stop people having a heart

attack. It would be easy to eliminate the disease. Typical antioxidants such as
CoQ10 and others may help prevent the disease from starting, but in the

highly oxidizing conditions of an established plaque, they may be futile—
like trying to put out a bonfire with a water pistol.
The main exception to this generalization is vitamin C, taken under the

condition known as dynamic flow. This high-dose, high-frequency
procedure, which will be explained later in the book, can provide almost

unlimited antioxidant protection.81 Plaques are in an oxidized state that

could, in principle, be reversed by bathing them in sufficient vitamin C.82

Under dynamic flow conditions, vitamin C could enter the plaque in large
enough amounts to act as an effective antioxidant. This implies that
atherosclerosis may simply be a form of chronic scurvy.

IMPORTANT POINTS

Some basic research in heart disease is being disregarded.

Supplements such as arginine and chondroitin may prevent cardiovascular
disease.

Abnormal oxidation drives coronary disease.

Suitable antioxidants could prevent cardiovascular disease.

Sufficient powerful antioxidants might provide a cure.

Atherosclerosis, coronary heart disease, and stroke could be manifestations
of scurvy (vitamin C deficiency).
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CHAPTER 8

QUENCHING THE FIRE

“Most ignorance is vincible ignorance.

We don’t know because we don’t want to know.”

—ALDOUS HUXLEY (1894–1963), COLLECTED ESSAYS

therosclerosis is notoriously hard to treat; one reason for this could be
the difficulty of getting drugs or nutrients into the affected tissue. Not

all anti-inflammatory agents will enter the plaque in high concentrations.
Similarly, dietary antioxidants need to be able to enter the plaque if they are
to be effective; once inside, they will lose electrons to free radicals. When an
antioxidant has given up its electrons, it needs to leave the plaque or to be
refreshed. This is the dilemma—the used antioxidant needs another
antioxidant to reactivate it.

In healthy cells, antioxidants can be refreshed by the cells’ metabolism,
which provides additional antioxidant electrons. Cells burn food by
oxidation to meet two continuous needs: energy and antioxidants. In an
inflamed tissue, however, the cells suffer damage and stress. Preventing and
repairing the damage caused by free radicals and other toxins overwhelms
the cells’ normal biochemistry. The cells are thus unable to provide enough
energy to refresh their antioxidants and subsequently suffer further free
radical damage. The tissue becomes increasingly oxidizing, which promotes
further inflammation. However, use of the right antioxidants could stabilize
or reverse the disease.

In animal studies, antioxidants have been shown to prevent
atherosclerosis. Substances such as the tocotrienols, probucol, butylated
hydroxytoluene, quercetin, and alpha tocopherol can slow the development

of the disease and prevent arterial damage.1 Epidemiology and clinical trials



provide suggestive evidence for the benefits of antioxidants in humans.2

Inadaquate levels of the antioxidant supplement quercetin, for example, may

be associated with increased death from heart attack.3 In general, however,
studies on people have tended to use low doses of inappropriate
supplements and give correspondingly conflicting results.

THE FIVE-A-DAY RULE

The recommendation that we should eat five portions a day of fruits and
vegetables is intended to increase our intake of anti-oxidants and
phytochemicals. However, this guidance is misleading and promises more
than it can deliver. Even when the five-a-day recommendation is increased
to nine portions, there is confusion about what constitutes a portion—it
seems to mean different things to different people. We were of the
impression that a portion might be equivalent to one apple, perhaps 100–
200 grams. However, when we suggested this to a medical school professor,
he said that could not be right, as people would have to eat one or two
pounds of fruit and vegetables a day. According to the U.K. National Health
Service, an average portion is 80 grams, which means five portions are
equivalent to about 14 ounces a day and nine portions would be 24 ounces,
or 1.5 pounds, a day.

Regardless of which portion size you consider, the biggest problem with
the five-a-day recommendation is that this intake is not enough to provide
sufficient antioxidants to compensate for our sugar-rich modern diet of fast
foods and abnormal fats. Furthermore, the fruit may be blended into a
smoothie, releasing large amounts of fructose. It is not clear if the potential
harm of such a rapid influx of sugar is balanced by the benefits of released
nutrients. Despite this, a smoothie might count as one or two of the required
portions.

Similarly, the recommended vegetables could be raw or cooked. Cooking
some vegetables may destroy their vitamin C; conversely others, including
carrots, may provide more nutrients when cooked. Over the last half
century, vegetables have become less rich in nutrients through changes in

variety, farming, storage, and preservation methods.4 Many reporters have
noted the decline in taste and flavor, but the media has largely ignored the



loss of nutrients. Vegetarians may be at lower risk from deficiency, but they
can still have heart attacks.
The five-a-day initiative will not prevent you from having a heart attack or

stroke. Superficially, the idea to eat more fruit and vegetables is an excellent
recommendation for good health. Eating nutritious vegetables is good
advice. However, the recommendation is aimed at getting us to obtain
vitamins and nutrients from food, and the same authorities argue
specifically against supplements. The vitamins, minerals, and other nutrients
in five helpings of fruit and vegetables are unlikely to be sufficient to prevent
or treat cardiovascular disease.

ARE VITAMINS A WASTE OF MONEY?

Corporate medicine typically scorns the benefits of vitamin supplements. A
standard argument is that vitamins in food are beneficial to health, whereas
those in supplements are not effective for protecting against disease. In some
cases, this is an accurate statement, as some low-cost supplements contain
synthetic vitamins. A classic example is vitamin E: poor-quality vitamin E
supplements contain synthetic dl-alpha-tocopherol, whereas the natural
molecule is pure d-alpha-tocopherol. Natural d-alpha-tocopherol is more
biologically active than the synthetic dl-type. Moreover, high-quality
vitamin E supplements contain several different forms of tocopherols and
may also include tocotrienols. When clinical trials are performed by
corporate medicine to test the value of vitamin E, however, researchers
typically study an ineffective synthetic form, which would minimize any
expected benefit.

Let us explain the difference between the two types of vitamin E. Organic
molecules can exist in two forms, called optical isomers—the d-form and
the l-form. They have an identical chemical formula and contain the same
number of atoms, which are linked together in the same sequence. The
difference between them is like that between our left and right hands:
identical, but mirror images of each other. For ordinary chemical reactions,
the two forms are indistinguishable. The exception is in biology.

Often, in the body, only one optical isomer can be used; this is because
the enzymes needed for the biochemical reactions only act on one very



precise molecular shape. Just as the right hand will not fit neatly into a left-
handed glove, you generally need the correct optical isomer of a substance
to fit an enzyme. The d- and l-forms of alpha-tocopherol thus do not have

the same biological activity.5 Moreover, synthetic l-alpha-tocopherol is so
similar to the d-form that it might interfere with some biological reactions.
By analogy, you could squeeze your right hand into a left-handed glove, but
it would probably restrict your movement somewhat.

A study by the prestigious U.K. Heart Protection Study Collaborative
Group of researchers and hospitals illustrates the problem. This large-scale
study claimed boldly that antioxidant vitamins are not beneficial for heart

disease.6 The results were highlighted on television and splashed across the
front pages of newspapers, with reports suggesting that antioxidant vitamins
are a waste of money. However, the trial was not what it appeared; it was
actually a comparison of low levels of antioxidants with a statin drug, and it
had clear commercial implications for drug companies.

Patients were randomly allocated either to a treatment group given a
combination of vitamin E (600 milligrams), vitamin C (250 milligrams), and
beta-carotene (20 milligrams) daily or to a control group given a placebo.
The supplements doubled blood levels of vitamin E, increased vitamin C by
a third, and quadrupled levels of beta-carotene. Because the vitamin
supplements did not alter the number of deaths, heart attacks, or strokes, the
researchers concluded that the supplements provided no benefit.
The widely reported and highly generalized conclusion—that antioxidant

vitamin supplementation was not effective—was unjustified. This five-year
study did not include a wide enough range of antioxidant supplements to
support such a sweeping generalization. In addition, the data presented did
not support such a claim. Although the study cost well over $20 million and
involved more than 20,000 adults between the ages of forty and eighty years,
these subjects had coronary disease, other occlusive arterial disease, or
diabetes. So, the study involved treatment of preexisting disease, not
prevention. The doses needed for treatment are much higher than those
required for prevention.

Statins or Antioxidants?



Corporate medicine does not spend millions of dollars funding large-scale
studies on vitamins that offer no potential for financial gain. In the Heart
Protection Group study, additional results were announced for simvastatin,
a cholesterol-lowering statin drug. It was claimed that adding simvastatin to
the treatment of high-risk patients was beneficial, regardless of their blood
cholesterol levels. Although the statin drug was reported to be safe, side
effects are now becoming apparent, including heart failure, cancer,

Parkinson’s disease, and cataracts.7

The depletion of coenzyme Q10 caused by statins could result in heart

failure and other muscle problems in some patients. The drug companies are
aware of these issues; some have already taken out patents on combinations

of statin drugs with nutritional supplements, such as CoQ10
8 or the amino

acid carnitine,9 to prevent heart failure and other severe side effects.
Presumably, CoQ10 will be added to their products when the side effects of

the drugs have been fully established and have caused a public outcry. Dr.
Julian Whitaker requested that the U.S. Food and Drug Administration
(FDA) recommend a warning label for statins, stating that CoQ10, taken

with these drugs, may help prevent damage to heart and other muscle in the

longer term.10

The Heart Protection Group reported that 40 milligrams a day of
simvastatin reduced heart attacks and strokes by about a quarter. Over a
period of five years, they claimed that simvastatin could prevent 7–10 of
every 100 high-risk people from suffering one of these major life-
threatening events. Taken at face value, these benefits seem impressive—but
they are misleading. Earlier, we described how the benefits of statin drugs
were marginal for an individual. Even if the Heart Protection Group results
were accurate, they relate only to the treatment of high-risk patients; the
findings do not apply to the general population. Moreover, the results
suggest that the benefit is unrelated to lowering high cholesterol levels.

Interestingly, there was little attempt to hide the study’s economic
implications. It was reported that if statins were used in clinical practice, the
drug companies might benefit from billions of dollars worth of sales. The
intended implications are clear: more people should be taking these
profitable prescription drugs so the pharmaceutical companies will benefit



from years of increased sales, while vitamin pills are a waste of money and
should be thrown away.

A BAD EXPERIMENT

The Heart Protection Group study is biased and its conclusions are
misleading. We have used it as an example of the poor design of clinical
trials in nutrition and heart disease. Indeed, the experiment has many
features we might include in a study, designed to draw the conclusion that
vitamin supplements were ineffective or even harmful! Within the mantle of
corporate medicine, honest researchers can be misled into wasting their
time and research funds in an exercise that does little but confuse and
deceive. Here are some of the problems.

Practically Unrepeatable

The size of the Heart Protection Group study makes it seem impressive, but
restricts replication. The study extended over five years and, although this
gives the appearance of scientific rigor, it increases the cost. Few doctors
have the $20 million that would be necessary to repeat this work, even if
they believe it to be biased. Replicating a study is the basis of science. Isaac
Newton’s law of gravitation is convincing—to test it, try dropping an apple; if
it falls upward, Newton might have been mistaken. The ease with which a
study can be repeated is an indication of its validity.

A Synthetic Vitamin

The Heart Protection Group results on vitamin E are biased. As mentioned
previously, the study used the less biologically active synthetic vitamin E (dl-
alpha-tocopherol). For a fair test, they would have used the natural mixed
form, which is common in good-quality supplements. Instead, the Heart
Protection Group’s results applied only to their particular synthetic form of
the supplement. It is not reasonable to use a substandard preparation and
then suggest that the results apply generally to vitamin E. Unfortunately, this



is not a new problem. For decades, negative studies on vitamin E have
typically used the synthetic form.
The choice of synthetic vitamin E for the heart study would minimize any

measured benefit. The synthetic vitamin E used in the statin study is
biologically less effective than natural vitamin E. In addition, synthetic
vitamin E is poorly absorbed, unless taken with a substantial amount of fat
or oils. Supplementing pigs with natural vitamin E produces higher blood

levels than if the synthetic form is used.11 Furthermore, even if the
researchers had used the natural form d-alpha-tocopherol, the results would
not apply broadly to vitamin E, which consists of a number of chemical
substances that possess the biological “vitamin E” activity. The various types
of vitamin E have different properties. Alpha-tocopherol is generally
considered a more powerful antioxidant than the other types. However,
while in some circumstances alpha-tocopherol is a more potent antioxidant,
gamma-tocopherol is linked more closely to protection against heart

disease.12 Gamma-tocopherol is also more common in the American diet.
Giving patients alpha-tocopherol might have had the unfortunate effect of

lowering the availability of the more protective gamma-tocopherol. Gamma-
tocopherol can exert a more powerful inhibitory effect on inflammation

than alpha-tocopherol.13 A Swedish study found that blood levels of
gamma-tocopherol, but not alpha-tocopherol, were lower in patients with

heart disease,14 while the alpha-form was depleted in smokers.15

Supplementing rats with alpha-tocopherol can decrease blood levels of

gamma-tocopherol.16 Many vitamin E tablets contain mixed combinations
of the tocopherols, so the Heart Protection Group’s decision to use only the
alpha-form was misleading.

Synthetic vitamin E contains unnatural molecules that might make it less
effective. These unnatural molecular forms have an S-shaped tail, with
pronounced “kinks” that the natural forms do not have. While the synthetic
vitamin E molecules with their twisted tails do enter membranes, they do
not stay there. The kinked tails twist out of the plane of the membrane and
prevent the molecules from stacking close together. Natural vitamin E
molecules can pile together, like a set of spoons in a drawer, and are more
suitable for acting as antioxidants in cell membranes. There are thus many



reasons why a study based on synthetic substances provides little, if any,
information on the benefits of natural antioxidants.

Nutrition or Pharmacology

A further cause for concern is that the Heart Protection Group used 600
milligrams (600 IU) of dl-alpha-tocopherol, biologically equivalent to about
400 IU d-alpha-tocopherol, which is too small a dose of vitamin E. If this
was intended to be a study of the antioxidant effects of vitamin E, it failed
before it started. Larger doses are needed in order for vitamin E to act as an
antioxidant in the body. A minimum dose would be about 1,600 IU of

natural vitamin E, and an even larger dose (3,200 IU) would be preferable.17

The study was not testing a large enough dose of vitamin E to act as an
antioxidant in a person with heart disease.

Additionally, if vitamin C is in short supply, vitamin E may itself become
oxidized and then promote oxidation, acting as an oxidant instead of an
antioxidant. This trial was a study of subjects with existing disease, so the
dose given should have been larger than that necessary to prevent illness.
The Heart Protection Group study confused normal nutrition for healthy
individuals with pharmacology for treating patients who were already ill.
Furthermore, the 250 milligrams of vitamin C used in the study was
woefully inadequate. The claims for vitamin C supplements in preventing or
treating cardiovascular disease are for much larger doses. By using only 250
milligrams, the trial used perhaps one-fiftieth of the effective intake of
vitamin C.
The difference between nutritional and pharmacological doses was not

noted by the media or corporate medicine. These basic errors were simply
ignored.

Big Claims, Little Evidence

The Heart Protection Group study was unreliable and the results of this
study are inapplicable. In our opinion, it would have been hard to design a
more misleading experiment than this one, although the study was probably
done in good faith. The doctors who conducted the study were presumably



ethical and operated what they thought was a good, solid scientific
investigation. However, performing good science is difficult and demanding.
Designing an experiment takes thought, rather than slavishly following the
cookbook methods of corporate medicine.

If we are hard on these researchers, it is because the Heart Protection
Group made a strong and widely publicized claim, based on insufficient
evidence. The researchers claimed their results showed antioxidant
supplementation to be of no value. However, their study was useless—it did
not apply to the dose, form, or nature of current supplements, or to the
recognized health claims for their use.

CORRECTING MISTAKES

Researchers who study vitamins and heart disease sometimes seem set on
avoiding the issue of benefit. One interesting study of vitamin supplements
by Dr. Michael Gaziano and colleagues determined that they offered no
benefit for people with coronary heart disease. This enormous study
involved 83,639 subjects with no history of cardiovascular disease or cancer.
Over the course of the study, which lasted five-and-a-half years, a total of
1,037 people died of cardiovascular disease, including 608 deaths from heart
attack. The researchers stated, “In this large cohort of apparently healthy U.S.
male physicians, self-selected supplementation with vitamin E, vitamin C, or
multivitamins was not associated with a significant decrease in total

cardiovascular disease or coronary heart disease mortality.”18 This statement
was wrong.

A California doctor, Joel Simon, read the paper and noticed that the
conclusion was false—one group of subjects had indicated that vitamins C

and E provided a large and significant benefit.19 The low-risk subjects,
taking both vitamin C and vitamin E supplements, showed a 41 percent
reduction in mortality from coronary heart disease and 34 percent
reduction in mortality from cardiovascular disease. If these results were
correct, 41 out of every 100 low-risk people who died of a heart attack might
have lived had they taken supplements. These are large benefits but,
strangely, the original researchers ignored their results! However, when the
error was brought to light, Gaziano and colleagues admitted their mistake.



They agreed with Joel Simon that their study results indicated a 28–41
percent reduction in mortality, with the greatest effect being in the subgroup

taking both vitamins C and E.20 So, rather than being of no benefit, the
vitamins appeared to save lives.
The results that were missed related to people with low risk factors.

Previous studies had also shown benefit in low-risk individuals taking
supplements. This was in contrast to high-risk groups, which did not show
the same effect. One possible explanation is that the low doses of
supplements employed in these studies were sufficient to benefit those with
healthier cardiovascular systems but were inadequate for people predisposed
to the illness. In reply, Gaziano accurately explained that the results
suggested that vitamins C and E are effective in the early stages of
cardiovascular disease (CVD). In his words: “Many observational studies
among those at usual or low-risk of CVD suggest a benefit of these vitamins.
These findings from our study as well as the conflicting data from trials and
observational studies raise the possibility that vitamins E and C are most
effective in the earliest stages of atherosclerosis.”

In the end, Dr. Gaziano’s results were in line with those from earlier
studies that had showed significant benefit. But although his research
replicated previous observations, the positive findings were initially ignored,
with the researchers suggesting that they could have been a chance result.
This explanation is simply confused, as all statistical results are based on
chance (probability). The result was statistically significant, which means the
result should have been properly reported.

Here is a clear example of a single large experiment being misunderstood
by the researchers who conducted it. Fortunately, the error was caught and
the researchers were then able to correct their bias and explain the position
more accurately. However, the observation that a group of scientists can be
so easily misled into misreporting the benefits of vitamins is sobering.

IMPORTANT POINTS

Oxidation and free radical damage drive atherosclerosis.

Antioxidants may be used to prevent or treat heart disease.



Most antioxidants are insufficiently powerful to reverse the disease.

Five servings of fruit and vegetables are no substitute for nutritional
supplements.

Trials of antioxidants are often misleading.
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CHAPTER 9

AN INFECTIOUS DISEASE?

“People who have chronic infections—and gum

disease is one of the major chronic infections—


are at increased risk later in life for atherosclerosis

and coronary heart disease. ”

—RICHARD STEIN, M.D.

or years, the role of infection in common illnesses such as heart disease
and stomach ulcers has been downplayed. Researchers claimed that

heart attack and stroke are not caused by infection—people do not “catch”
heart attacks, as they might a common cold. Rather, heart attacks are said to
be the result of multiple risk factors associated with lifestyle. Similarly,
stomach ulcers have been attributed to numerous risk factors, such as spicy
food, emotional stress, or type A personality.

In 1982, however, Dr. Barry Marshall and Dr. Robin Warren found a
bacterium called Helicobacter pylori in the stomachs of people suffering with
gastritis and stomach ulcers. They went on to show that such ulcers are often
the result of bacterial infection. Corporate medicine initially downplayed
this finding and delayed funding for clinical trials. The critics assumed that
bacteria could not survive the stomach’s acidity, which is about as corrosive
as the fluid in a car battery. Furthermore, Marshall and Warren’s work did
not agree with years of research on the risk factors for peptic ulcers; it also
threatened to destroy the market for some highly profitable drugs. Their
findings were eventually recognized over twenty years later, when Marshall
and Warren were awarded the 2005 Nobel Prize in Medicine.

As a result of the finding that ulcers arise from an infectious disease, we
might expect serious consideration to be given to the notion that other



common long-term diseases could be caused by infections.1 It is no longer
realistic to suggest that heart attack could not possibly be caused in this way.
Currently, the evidence suggests that any infection linked to heart disease is

more likely to be opportunistic than causative.2 The cause of chronic
inflammation of the arteries is persistent oxidation, free radical damage, and
mechanical injury. Nevertheless, when inflammation and tissue damage are
present, chronic infection may take hold, and, once established, it
encourages further inflammation.

In this chapter, we look at how bacteria and viruses can complicate our
understanding of cardiovascular disease. Research in this area has been
restricted by a lack of resources; funds have presumably been consumed by
cholesterol research. As a result, our account is a brief description of some of
the main bacteria that could be implicated in heart disease, with an
overview of the mechanisms involved. The main thought to take from this
chapter is that cardiovascular disease could have an infectious element. The
assumption that infection is not involved in heart disease is another example
of the shortsightedness of corporate medicine.
The idea that heart disease might be an infection was suggested in the

early twentieth century and is now being reconsidered, because risk factors

do not fully explain the development of the disease.3 Many people who
suffer a heart attack or occlusive stroke do not have the “traditional” risk

factors.4 More importantly, the hypothesis that heart disease arises from an
infection implies that an effective immune system is essential for good
cardiovascular health and freedom from atherosclerosis. This opens up a
range of potential approaches to prevention and treatment.

In the past, it was assumed that the healthy human body was internally
sterile and that blood and tissues were aseptic and free from
microorganisms. People thought our immune systems were constantly on
patrol and prevented all infection in healthy individuals. However, we now
know that even healthy people can have bacteria and viruses in their
bloodstream and tissues. The assumption that the body tissues are sterile
may remind the reader of the blinkered outlook on ulcers: a result of the
belief that the human stomach was sterile.

A number of infectious agents might contribute to heart disease. Many of
them are common infections, though they carry the usual long medical



names. They include influenzas A and B, adenovirus, enterovirus, Coxsackie
B4 virus, and various herpes viruses, especially cytomegalovirus. Both
viruses and bacteria seem to be implicated. We cannot avoid the jargon of
the names. Fortunately, the particular types of bugs are not our main
concern, it is more important to appreciate that a range of organisms may
infect inflamed arteries.

Microorganisms can colonize arterial plaques. Viruses are known to

infect the cells of blood vessels,5 and atherosclerotic patches may be more

available to viral attack.6 Bacterial infections may also be involved.7 In
particular, the bacteria found in common gum infections (gingivitis) are
associated with cardiovascular disease. Multiple disease organisms are

implicated, and the infection could provide a trigger for clot formation,8

heart attack, and stroke. The particular microorganism that infects a plaque
may be unimportant; it could simply be a matter of which one happens to
exploit the damage in the arterial wall.
The diversity of microorganisms found in plaques may reflect such

opportunistic infection, as a damaged artery is an opportunity awaiting
colonization. Furthermore, multiple organisms could act together to

increase inflammation.9 In the case of heart disease, it appears unlikely that

a single infectious agent is causative, as was the case with stomach ulcers.10

The available evidence suggests that the overall microbial burden on the

patient is linked to opportunistic infection of the arteries.11 However, the
likelihood that a septic plaque was not started by the bacteria is little
comfort to a person about to suffer a cardiac event.

Infection feeds the fire of inflammation and oxidation, aggravating the
atherosclerosis. Viral and other infections can increase free-radical

damage.12 Even the occasionally reported absence of an identified microbe
does not imply that such organisms do not usually play a central part in the

process.13 If an infection produces or contributes to chronic local
inflammation, it may cause a minor irritation to become a dangerously
active arterial plaque.

In animal models of atherosclerosis, both viral and bacterial infections
can aggravate lesions. Many such pathogens may accelerate

atherosclerosis.14 Recent data suggest that the greater the number of
separate organisms that afflict an individual, the greater is the risk of



developing atherosclerosis. This risk also reflects levels of variability in host
susceptibility to the pathogens. People at greatest risk are those who are not
able to generate a strong immune response and whose bodies are not able to
control inflammation. The next few sections detail some of the organisms
that are believed to be involved in cardiovascular disease.

VIRAL INFECTION

Herpes virus is a well-known cause of unpleasant human infections. This
class of virus will infect other animals and has thus been described as
somewhat promiscuous. In animals, herpes can cause atherosclerosis; this
finding supports the idea that heart disease could be infectious and brings
the cholesterol hypothesis into question. Marek’s disease is a highly
contagious herpes infection that affects poultry, causing weight loss,
paralysis, and tumors. In the 1970s, researchers found that the Marek virus

could lead to development of atherosclerosis in chickens.15

The infected chickens developed fibrous atherosclerotic changes, rather

like those found in the human illness.16 Striking plaques were seen in the
large coronary arteries of chickens with both normal and high cholesterol
levels. These plaques had a similar discrete distribution and appearance to
those in humans. By contrast, chickens that were not infected with the
Marek virus did not develop large plaques, regardless of whether or not they
were fed high-cholesterol diets. These results suggest viral infection can
cause cardiovascular disease.
The infective nature of Marek’s disease does not mean that the virus

definitely causes the illness directly. The involvement of viruses in the
progression of the disease in birds may be indirect; for example, the virus
could stimulate the immune system, generating a local inflammatory

response.17 Notably, the development of atherosclerosis in these chickens

might be prevented by immunization against herpes.18 By analogy, using
nutritional supplements to strengthen immunity in humans could protect
against heart attack and stroke.

Inspired by finding the viral connection in chickens, researchers
investigated human herpes. Herpes viruses are common in humans and
cause widespread, long-term infections and diseases, including cold sores,



chickenpox, shingles, Kaposi’s sarcoma, and glandular fever (also known as
infectious mononucleosis or the kissing disease). For example,
cytomegalovirus, a form of herpes, is prevalent in the human population
and can cause inflammation of the eye (retinitis) and an infection similar to
mononucleosis. The proportion of people in the population infected with
cytomegalovirus increases with age and the majority are infected by the time

they reach old age.19 Atherosclerosis might eventually be added to this list of
herpes-related illnesses.

By the 1980s, scientists were beginning to take the idea of atherosclerosis
as an infectious disease seriously. They already knew that atherosclerosis in

chickens could be caused by infection.20 The atherosclerotic plaques in
Japanese quail were examined and signs of herpes infection (Marek virus
DNA) were consistently found in the embryos that were genetically

vulnerable; far fewer of the unsusceptible quail embryos had the virus.21

These disturbing results suggest that atherosclerosis, in birds at least, may be
linked to viral infection passed down the generations.

Of course, it is possible that the disease in birds might be specific to those
animals and have no connection to human illness. However, later research
demonstrated that rats infected with the herpes virus developed blood vessel

lesions,22 and mice with herpes are also susceptible to atherosclerosis.23 As
mammals, the physiology of rats and mice is closer to that of humans than is
that of birds. Further circumstantial evidence was discovered when plaques

in humans were examined for herpes simplex and viral DNA was found.24

DNA from other herpes viruses has also been found in humans, within

arteries and in association with atherosclerotic plaques.25 Cytomegalovirus,
a herpes virus that can cause a form of glandular fever, may be linked to

aortic aneurisms in humans.26 So, experiments suggest that a virus could
trigger human cardiovascular disease.

Clinical evidence also indicates that herpes may be implicated in heart

disease.27 Coronary patients have an increased antibody response to

cytomegalovirus.28 Diabetics display both an impaired immune response
and a greatly increased tendency for cardiovascular disease. Moreover,

antibodies for the virus may be higher in diabetics with arterial disease.29 By
1995, active viruses had not been isolated from human atherosclerotic

plaques,30 but a decade later they were found and associated with specific



cell types.31 With time, the evidence linking infection to heart disease is
increasing.

Viral infection does not necessarily cause an obvious illness. Some viruses
can hide within cells. A latent virus can lie dormant for years, until the
immune system weakens and is unable to keep it in check. Latent herpes is

common, especially in patients with atherosclerosis.32 The smooth muscle
cells in arteries and the white blood cells that are attracted to sites of arterial

damage may each harbor the virus.33 Since immunosuppression would be
predicted to promote the viral growth, patients with latent infections would
be prone to atherosclerosis.

Transplant patients are at particular risk of infections, partly because of
their use of immunosuppressive drugs. In heart transplant patients, viral

infection is associated with reduced long-term survival.34 Infection in heart
recipients is associated with more frequent rejection, graft atherosclerosis,
and death. In immunosuppressed transplant patients, there is an increased
incidence of herpes infection and a greater frequency of rejection, together

with accelerated atherosclerosis.35 Transplanted blood vessels are at
particular risk. Patients who are infected with herpes are more likely to die

from cardiovascular disease in the transplanted heart.36 High levels of
herpes antibodies are found preferentially in the blood of transplant patients

who suffer atherosclerosis.37 Additionally, the graft loss rate is greater.
Mechanical stress and infection can combine to thwart the surgeon’s efforts
to save the patient’s life.

As described earlier, transplant patients can suffer very rapid
atherosclerosis. Even children can be affected. Since the patients are
immunosuppressed, it immediately suggests the idea that infection may be
the problem. Heart transplant patients infected with cytomegalovirus are

particularly prone to the illness,38 and atherosclerosis is a major cause of

late-occurring graft failure and subsequent death.39 Transplant
atherosclerosis differs from the traditional disease, in that it is more diffuse

and calcification is rare.40 Also, the disease progresses rapidly.
Earlier, we explained how transplants cause mechanical stress in blood

vessels. The blood vessels are damaged by surgery, and connections between
vessels of different sizes may be necessary, corresponding to the dimensions
of the new organ. These connections disturb blood flow and form sites of



increased arterial stress and scar tissue. Arterial damage, abnormal blood
flow, and immunosuppression combine to create local conditions favorable
to the development of inflammation and infection. The consequence may be
failure of the transplanted organ. Re-transplantation is a common response
to transplant atherosclerosis, though it is not highly effective. Rapid
atherosclerosis can soon develop again in the second transplanted organ.

Atherosclerosis, heart attack, and stroke are typically considered adult
diseases, occurring particularly in elderly people. They can occur in younger
adults but the frequency is much lower. Most of the established risk factors,
such as high cholesterol, are built on this premise. However, atherosclerosis
can be relatively rapid in onset and can sometimes occur in the very young.
Even in children, heart transplants often fail as a result of atherosclerotic

changes;41 this finding is inconsistent with the idea that lifestyle risk factors
play a primary role. Conversely, the disease in these children is easily
explained by inflammation and oxidation, which may precipitate infection.
These results illustrate how viral infection may be involved in the

progression of the disease. Periodically activated virus may have a role in the
pathogenesis of atherosclerosis. When the arteries of young trauma victims
were examined, herpes virus was found both in normal sections of artery

and in early atherosclerotic lesions.42 Herpes-infected people may be at
higher risk of atherosclerosis.

Understanding the role of infection may give rise to new treatments. Since
herpes viruses have been implicated in the initiation and development of

atherosclerosis,43 immunization against these might prevent the disease.44

However, this suggestion overlooks the role of other infectious agents.
Immunization is specific to a single virus and is unlikely to be effective. The
herpes virus is not the only infective organism and a nonspecific anti-
infective agent would be more appropriate. Perhaps the ideal course would
be to maintain a strong immune system.

Herpes, like other viral infections, involves oxidation and free-radical

damage.45 Antioxidant supplements may support the immune system and
protect against free radicals. Some antioxidants, such as vitamin C, can
prevent viral replication. It is even possible that aspirin acts as an
antioxidant when used in atherosclerotic patients, which could also inhibit

herpes replication.46 Cytomegalovirus damages coronary arteries by a



progressive inflammatory response that involves proliferation of smooth

muscle cells. Antioxidants can inhibit this cell proliferation.47 Notably,
transplant patients with chronic graft damage have been found to be

deficient in the antioxidant mineral selenium.48 Supplementation with
selenium and other antioxidants would be a wise precaution for all those at
high risk of cardiovascular disease.

AIDS patients provide another clue that the immune system protects
against heart disease. The human immunodeficiency virus (HIV), which is
implicated in the development of AIDS, is associated with suppression of the
immune response. Patients infected with HIV display an increased rate of

development of atherosclerosis.49 The resulting arterial lesions are
intermediate in structure between normal plaque and transplant disease.
There is a pattern consistent with viral infection; however, the main risk may
come from bacteria and from Chlamydia in particular.

CHLAMYDIA

Most people have heard of chlamydia as a common form of sexually
transmitted disease. Many people infected with the C. trachomatis bacteria
have no symptoms and may be unaware that they have the disease. If
untreated, however, sexually transmitted chlamydial infection can cause
serious illness. In many parts of the world, it is a common but preventable
cause of blindness. Like the infection, the damage that chlamydia causes is
often unnoticed. In about 40 percent of women, untreated infection spreads
into the uterus or fallopian tubes, causing pelvic inflammatory disease
(PID). This can result in permanent harm to the uterus, fallopian tubes, and
surrounding tissues. Ultimately the damage can cause chronic pelvic pain,
infertility, and increased risk of ectopic pregnancy, in which a fetus develops
outside the womb. In men, complications are less common but occasionally
the infection spreads to the epididymis, the tube that carries sperm from the
testis, causing pain and sometimes sterility.

In connection with heart disease, however, we are mainly concerned with
another form of chlamydia, called Chlamydophila pneumoniae, which was
isolated relatively recently. This species was not found until the 1960s

because of the difficulty in isolating and culturing these bacteria.50 C.



pneumoniae is transmitted from person to person in the air, and all ages are
at risk of infection, though it is most common in school-age children. By age
twenty, about half of all adults in the United States show evidence of
infection. In adults, researchers have estimated that C. pneumoniae causes
about 10 percent of all community-acquired pneumonia, and 5 percent of
bronchitis and sinusitis, although most infections do not produce
symptoms. Despite this relatively benign nature, infections can flare up,
causing common and important respiratory tract diseases, and re-infection
remains common throughout life.
The association of heart disease with Chlamydia appears to be based

solidly on the available evidence.51 Indeed, it may be the most important

infectious agent in atherosclerosis.52 In young adults, this organism is more

frequently found in association with plaques than in normal arterial wall.53

There is some evidence for antibodies in the blood early in the development

of atherosclerosis.54 Some researchers have reported that infection with

Chlamydia55 may be a greater risk than with Helicobacter or herpes

viruses,56 and evidence for Chlamydia’s involvement in cardiovascular

disease is stronger.57 Although the accumulating data is convincing,58 this

does not indicate that it is a cause of the disease.59 Studies of antibodies in
blood provide only circumstantial evidence; both the infection and the
atherosclerosis could be secondary to something else—a weakened immune
system, for example. A preliminary study on the use of antibiotics in
atherosclerotic patients with C. pneumoniae suggested a decrease in acute

coronary events after one month.60 However, although some antibiotic
intervention studies have shown benefits, a number of negative studies have
also emerged.

While the association of Chlamydia with atherosclerosis appears to have
been established, it is not clear whether it is causative or is an opportunistic
infection. The infection thrives with a depressed immune system and
increases inflammation. As with any infection, damaged tissue increases the
opportunity for chlamydial growth.

GUM DISEASE



One particular source of bacterial infection may be a constant threat to the
bloodstream. Gum disease is a potential source of infection as bacteria are
released into the blood, searching for a new tissue to invade.

It may seem hard to believe, but brushing your teeth regularly and taking
care of your basic dental hygiene may help you avoid a heart attack in the
long run. Several bacteria normally found in diseased gums have been found

in arterial plaque.61 Infected gums present a range of microorganisms to the
bloodstream, and damaged arteries are easy targets for such infections. A
damaged arterial wall could be as inviting as a gum to opportunistic
bacteria. At this point, the importance of dental hygiene in relation to
cardiovascular disease is not clear, as studies have produced conflicting

results.62 Gingivitis may increase the risk of atherosclerosis slightly.63 This
limited effect suggests that gum disease is just an additional source of
infection for the colonization of inflamed arteries. Nevertheless, good dental
hygiene is a simple self-help option for people with cardiovascular disease.

INFECTION AND ATHEROSCLEROSIS

While it might not produce the initial lesion,64 chronic infection appears to
promote the development of atherosclerosis, as it accelerates the
development of plaque by promoting local inflammation. The resulting
inflammation is probably not specific to a particular disease-causing

organism.65 Any area of damage is an opportunity for colonization by a
microorganism. The role of the microorganism may be to infect, grow, and
cause plaques to rupture more quickly than would otherwise be the case.

If a bacterial infection is responsible for causing atherosclerosis, suitable

antibiotics should prevent or even be an effective treatment for the disease.66

An alternative approach for corporate medicine might be vaccination.67 In
the late 1990s, two pilot studies using antibiotics appeared to improve the

outlook for coronary artery disease.68 Of course, antibiotics only work
against susceptible bacteria and are completely ineffective against viruses.
Antiviral drug therapy—such as that used to treat herpes infections in

transplant patients69—has also been proposed,70 though resistance can

develop rapidly.71 Thus, the prospects for both antibiotic and antiviral



therapies appear limited. Even if effective, these two approaches are likely to
help only a small proportion of patients.

Active infection often involves a compromised immune system.72 As they
age, people who have strong immune systems may have a distinct advantage
in avoiding the ravages of atherosclerosis, heart disease, and stroke. One way
of achieving a robust immune system is through good nutrition. Improved
nutrition has long been associated with increasing life expectancy and
resistance to disease. The role of vitamin D in supporting the immune
system is increasingly recognized and deficiency is associated with

compromised immunity.73 Supplements may be essential, particularly
vitamins C and D3.

IMPORTANT POINTS

Heart disease and strokes could be triggered or aggravated by infectious
diseases.

Deaths from infections have fallen greatly in modern times, mainly due to
improved nutrition.

Current nutritional deficiencies and other risk factors can exacerbate
chronic infections.

Boosting the immune system may help prevent cardiovascular disease.
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CHAPTER 10

LINUS PAULING AND VITAMIN C

“Facts do not cease to exist because they are ignored. ”

—ALDOUS HUXLEY

everal independent scientists and doctors, including renowned Nobel
Prize-winning chemist Linus Pauling, have concluded that heart disease

is a symptom of scurvy. Scurvy is caused by vitamin C deficiency and, in the
olden days, it was a disease greatly feared by seamen who spent long periods
at sea. Symptoms of scurvy include disruption of the immune system,
shortage of the structural protein collagen, and bleeding from the mucous
membranes. The deficiency will ultimately result in death, if it is not
corrected.

Pauling was famous for being ahead of his time, and his scientific
foresight led to breakthroughs in several disciplines. However, in the
cautionary words of Albert Szent-Györgyi, the Nobel laureate who
discovered vitamin C: “It is fine to be one step ahead of everyone else—just
don’t be two steps ahead.” He elaborated, “If everybody says that you are
wrong, then you are one step ahead. But there is one situation which is
better still, when everyone begins to laugh about you, then you know you
are two steps ahead.” With vitamin C, Pauling may have been three steps
ahead of most scientists working in the field.

Linus Pauling is now famous (some would even say infamous) for his
promotion of vitamin C. Pauling did not originate the theory that
atherosclerosis is a form of scurvy—the idea was decades old when he
became involved, and experimental evidence was already accumulating.
However, he applied his intellect to the issue, before staking his reputation
on his findings and those of earlier scientists, who had been ignored by the



medical establishment. Despite this long history and the valiant efforts of
Pauling and other pioneers, the action of high-dose vitamin C against heart
disease has yet to be investigated clinically by corporate medicine.

One of the earliest researchers to link vitamin C deficiency and heart
disease was Dr. J.C. Paterson, a Canadian pathologist. In the 1940s, Paterson
proposed that shortage of vitamin C is a cause of atherosclerosis, heart
attack, and stroke. Despite being a minority viewpoint, the idea has
gradually gained experimental support. Work by other scientists also

suggests that vitamin C deficiency can lead to atherosclerosis.1

Vitamin C can be linked to heart disease in several ways. High levels of
sugar are known to inhibit the uptake of vitamin C into cells; thus, the
increased atherosclerosis commonly found in diabetes could be a result of
secondary scurvy. Researchers have noted that shortage of vitamin C
disturbs cholesterol metabolism. It also increases histamine levels, which
can damage the lining of the arteries, leading to atherosclerosis. By 1976,
clinical and experimental evidence that chronic vitamin C deficiency leads
to the abnormal accumulation of cholesterol in tissues of the body—and to

atherosclerosis in particular—was growing.2

ANIMALS RARELY HAVE HEART ATTACKS

As mentioned, animals do not usually suffer from coronary heart disease;
the illness is rare in both carnivores and herbivores. Humans are distinctly
susceptible, which suggests that something about human biochemistry is
different from that of most other animals. An outstanding biochemical
difference is that, as we evolved, humans lost the ability to synthesize
vitamin C. Most comparable animals manufacture vitamin C internally, in
large amounts. Interestingly, guinea pigs also depend on dietary vitamin C,
and like humans are susceptible to a form of atherosclerosis, if their intake is
insufficient. Guinea pigs with vitamin C deficiency have been shown to form
plaques, regardless of the presence of cholesterol in their diet.

In contrast, dogs synthesize vitamin C internally, producing the daily
equivalent of about 2.5 grams in a human. Yet, despite eating a meat-based
diet containing potentially large amounts of saturated fat and cholesterol,
dogs rarely have heart attacks. In a study of 3,022 x-rays from dogs, only



nineteen showed coronary mineralization, which is a sign of advanced

atherosclerosis.3 Nevertheless, some may not synthesize all the vitamin C
that they require. Selective breeding could result in particular domestic
dogs, such as the German Shepherd (Alsatian), having a vitamin C
deficiency. Certain breeds also suffer a form of congenital hip dysplasia that

may be corrected with supplemental vitamin C.4 The relatively rare cases in
which dogs develop atherosclerosis may be associated with diabetes.

Alternatively, infection with Chlamydia may be involved.5 In the x-ray study
mentioned above, 671 cats were also imaged and not one showed
mineralization. However, feeding domestic cats an abnormally high-fat diet

for several months can produce signs of atherosclerosis.6

Other animals that manufacture their own vitamin C internally are
resistant to atherosclerosis. However, pigs have been used as an
experimental model for atherosclerosis—research suggests that if pigs are
fed a high-fat diet, they can develop a form of the disease. In particular,
diabetic pigs, which are relatively short of vitamin C, can get

atherosclerosis.7 However, unlike those in humans, pig plaques do not
usually develop their own blood supply or microvessels, nor do they rupture

in the same way.8 Birds have varied requirements for vitamin C intake and
the available data is sparse. Some, like humans, are dependent on their diet

whilst others can make it internally.9 Certain birds, such as old parrots or

cockatoos, can become atherosclerotic.10

Wild baboons, which like humans and other primates do not manufacture
their own vitamin C, get a form of atherosclerosis, though they do not make

good animal models of the disease.11 Similarly, monkeys in the wild may

develop arterial lesions,12 which may become worse in captivity if they are

fed a high-cholesterol diet.13 However, the atherosclerosis observed in most

mammals is milder than the human disease.14 Some animals, such as goats,

have higher levels of vitamin C than domestic dogs15 and may boost
production when stressed. This stress related increase is large; it has been
estimated to be equivalent to a human going from 13 to 100 grams per day.

Bears and squirels increase their vitamin C levels during hibernation.16 A
high-cholesterol diet need not induce arterial oxidation in rats, which can
synthesize vitamin C. However, a similar diet produces damaging oxidation



in the quail, a bird that is susceptible to arterial plaque formation17 and may
require dietary vitamin C.

Linus Pauling read the scientific literature on vitamin C and became
convinced that high levels protect animals from heart attacks. He suggested
that the government recommendations for human intake would leave
people deficient, as the blood levels in people would be far lower than those
generally found in animals. Animals are resistant to the development of
atherosclerosis, and when the illness does occur, it is far less likely to
produce heart attack than in people. The observation that cardiovascular
disease is closely associated with the inability to synthesize vitamin C is
powerful suggestive evidence for the cause of the disease. Shortage of
vitamin C provides a simple and consistent explanation of why people die of
heart disease and stroke.

ACTIVE PLAQUES

Vitamin C is necessary for maintaining artery strength and plaque integrity,

making plaques less liable to rupture.18 Plaque itself is rarely a problem—
most damage is caused by blood clots that form as the plaque ruptures.
Vitamin C deficiency weakens plaques, leaving them susceptible to

mechanical injury and increasing the likelihood of clot formation.19

Based on these findings, Pauling suggested that atherosclerosis is
dangerous when the plaque becomes unstable through shortage of vitamin
C. Experimental evidence supports this idea. In a strain of mice that do not
synthesize vitamin C or LDL cholesterol, the plaques contain less collagen

and are more likely to rupture than those found in normal mice.20 The
researchers found these fragile plaques could be stabilized by supplementing
with vitamin C, although this did not alter the number of plaques that the
mice developed.
The idea of stabilizing plaques to prevent heart attacks is not new. In the

1940s, Paterson observed that strokes started with the formation of blood

clots in arterial plaques.21 Microscopic examination suggested to Paterson
that the clots developed from damage to the capillaries in a plaque. When
these clots broke away, they became lodged in blood vessels in the brain and
caused a stroke. As a result of his findings, Paterson suggested that high



blood pressure stresses the blood vessels and damages capillaries.22 In so
doing, he described a mechanism of action by which high blood pressure
could produce a stroke or heart attack. Since fragile capillaries are a sign of
scurvy, Paterson reasoned that heart attacks and strokes may be caused by
vitamin C deficiency.

If vitamin C deficiency causes heart attacks, people who have scurvy
would be particularly at risk. Sir Hans Krebs, another eminent Nobel Prize
winner, tested this hypothesis in an infamous study of scurvy in Sheffield,

England.23 The research was conducted during the World War II and the
subjects were conscientious objectors: people who were morally opposed to
warfare and volunteered for the experiments as an alternative to military
service. In 1996, the experiment was reviewed at the Nuremberg doctor

trials, because of the supposed death of one of its subjects.24 The project,
however, was deemed ethical.

In Krebs’ experiment, ten volunteers were deprived of vitamin C and all
developed scurvy, though none died during the clinical trial. Two subjects
(20 percent) showed symptoms of heart attack, which subsided when they
were given vitamin C. This study provides direct clinical confirmation of the
animal research that links scurvy to heart attack. Despite the study being
considered ethical at the time, deliberately inducing scurvy in humans is an
experiment that is unlikely to be repeated. We have been given a warning
that scurvy might induce heart attack and that such trials are dangerous.
However, the implication of this small trial—that scurvy causes heart attack
—seems to have been forgotten.

FURTHER STUDIES ON VITAMIN C

By the early 1950s, Dr. C.G. Willis became interested in the causes of

atherosclerosis.25 Following Paterson’s lead, Willis surmised that if animals
were deprived of vitamin C, they would get atherosclerosis. In retrospect,
this seems to be an obvious experiment, considering the results of Paterson’s
research and the heart attacks produced in humans during the Sheffield
experiment. The first problem was to select a suitable animal. Most animals
make their own vitamin C and do not need it in the diet, so Willis turned to
the classic experimental animal, the guinea pig.



Guinea pigs have been used in scientific experiments since the 1600s. Like
humans, guinea pigs require vitamin C from the diet and are thus suitable
for basic experimentation. This made them particularly useful for
experiments into vitamin C and scurvy, early in the twentieth century.
Guinea pigs became popular experimental animals because of their
relatively low upkeep costs and the similarity of their physiology to that of
humans—particularly their requirement for vitamin C. Indeed, the
convenience of guinea pigs in the early studies of infectious diseases may
have been because of their need for dietary vitamin C: the animal’s immune
system does not function well without high levels of the vitamin. Their
resultant sensitivity to infection was important during early medical
research into the cause of tuberculosis. In 1882, Dr. Robert Koch, the “father
of bacteriology,” used guinea pigs to show that Mycobacterium tuberculosis

causes tuberculosis.26 The experiment would have been unsuccessful with
most other small animals, but Koch realized that guinea pigs were

particularly suitable, because of their susceptibility to infections.27

Papers on vitamin C from the 1930s, when the substance was isolated,
reveal that the intake needed for good health in humans was already
considered controversial. In guinea pigs, a low intake was found to prevent
scurvy, although higher doses were apparently quite safe. Scurvy was a
major concern of these early researchers, who assumed that a minimum
intake—sufficient to prevent the acute symptoms of scurvy—would suffice
for health. However, even at this early stage, experiments were beginning to
show increased vulnerability to illness in animals with low or inadequate
intakes. Rather strangely, it was assumed that humans needed only the
minimum amount to prevent acute scurvy, whereas zoo animals and pets
were often given far more, to ensure good health!

Standard vitamin C intake recommendations for guinea pigs range from 6
milligrams per day for an adult to 20 milligrams per day for a pregnant

female.28 This would be the equivalent to 1.4 grams a day for a 70-kg (150-
pound) human adult, or 4.6 grams during pregnancy. In other words, these
recommendations for guinea pigs are far higher than the government’s
Recommended Dietary Allowance (RDA) values for people, which are in the
region of 100 mg per day. The recommendations for guinea pigs are
consistent with the gram-level range suggested by Linus Pauling for humans;



his initial suggestion was for an intake of 1 gram, though he increased this
recommendation with time and, by the time of his death, he was consuming
18 grams a day.

To test the idea that atherosclerosis is a form of scurvy, Willis fed 145
guinea pigs a diet high in cholesterol, together with varying amounts of
vitamin C. Guinea pigs are generally vegetarian and do not eat much
cholesterol; consequently, in contrast to humans, these animals do not have

good internal controls for cholesterol.29 Furthermore, cholesterol in the
guinea pigs’ diet tends to be deposited throughout their body tissues, rather
than in the arterial wall. Nevertheless, Willis’ research showed that guinea
pigs that were given low levels of vitamin C developed a form of
atherosclerosis. In animals with vitamin C deficiency, high intakes of
cholesterol resulted in plaques. However, vitamin C supplementation was
found to lower the incidence of plaques, even when cholesterol intake was
high. When injected, vitamin C prevented plaque formation in about half
the animals that had overdosed on cholesterol. Furthermore, the plaques in
guinea pigs that consumed high levels of both cholesterol and vitamin C
were less severe than those in animals with vitamin C deficiency alone.
There has been ample research showing that guinea pigs develop

atherosclerosis when fed a diet low in vitamin C.30 Pauling also
experimented with three guinea pigs and confirmed that a low intake could

induce atherosclerosis.31 Further research has shown that guinea pigs taking

inadequate dietary vitamin C develop high blood cholesterol,32 high blood

lipids,33 atherosclerosis,34 and increased oxidative stress.35 This raises the
possibility that high cholesterol and blood lipids in people with
atherosclerosis may simply be a marker for chronically poor nutrition.

A high-cholesterol diet with low vitamin C also produces atherosclerosis

in guinea pigs.36 However, the association between dietary cholesterol and

tissue cholesterol found in guinea pigs does not occur in humans.37 Humans
are omnivorous and have become adapted to eating meat and animal fats.
Despite this, the established relationship between low vitamin C and
atherosclerosis in guinea pigs may reflect the cause of the human disease.
This suggestion is supported by the Sheffield experiments discussed earlier,
in which two of ten subjects with experimentally induced scurvy suffered
heart attack symptoms.



Following his early research, Willis had confirmed that shortage of
vitamin C could cause atherosclerosis in guinea pigs. His next question
concerned whether increasing vitamin C intake might reverse the disease in
other animals. He chose rabbits for these experiments, because it had
already been established that feeding rabbits an unnaturally high cholesterol
diet can lead the substance to be deposited in their arteries. Like guinea pigs,
rabbits are herbivores, so a diet high in cholesterol is abnormal for them.
They differ from guinea pigs in that they can synthesize their own vitamin

C. However, rabbits may not produce as much of the vitamin as they need.38

This is not surprising, as their usual vegetarian diet provides a high intake of
the vitamin. Manufacturing vitamin C internally takes energy, which might
be required for running—to escape a fox, for example. Thus, evolution
would favor animals that use their food as a supplementary source of the
vitamin, in order to save energy for basic survival.

Rabbits are clearly not ideal animals in which to study acute scurvy,
though they may be appropriate for researching suboptimal intakes of
vitamin C. Their requirement for vitamin C would increase under
conditions of physiological stress. Laboratory animals can be stressed by
their conditions and by their diet. Experimental rabbits are often fed chow
pellets, which may not include vitamin C. A high-cholesterol diet with no
dietary vitamin C is not healthy for rabbits and would be a source of
physiological stress.

Willis’ experiments showed that supplemental vitamin C inhibited the
formation of plaques in rabbits. These early results, demonstrating that
vitamin C protects rabbits from atherosclerosis, have been confirmed and

are not controversial.39 The fact that vitamin C can inhibit plaque formation

in rabbits is accepted,40 although some experiments did not confirm the

effect.41 Other antioxidants, such as dietary vitamin E and selenium, also

slow the development of atherosclerosis in rabbits.42 The animal
experiments support the idea that antioxidants, especially vitamin C, protect
against heart disease and stroke.

If atherosclerosis is a form of scurvy, animals that lose the ability to
synthesize vitamin C would develop plaques. A particular strain of
laboratory mouse cannot produce vitamin C and possesses the same genetic
defect as humans: both have a mutated gene for an enzyme called



gulonolactone oxidase, needed to synthesize the vitamin. In the mouse, this

deficiency can result in damage to the aorta,43 the major blood vessel that
carries blood away from the heart. The injury is not identical to human
plaque, but our human ancestors lost the gene about 40 million years ago,
whereas the experimental mouse lost it only recently. Unlike the mouse,
people have had time to evolve protective mechanisms.

Another strain of mouse has very high cholesterol levels. Like some
humans, this mouse does not have the ability to process cholesterol
effectively and develops a form of atherosclerosis. Research has shown that
feeding these mice vitamin C and other antioxidants can inhibit

atherosclerosis.44 Despite solid and increasing evidence that vitamin C can
protect animals from atherosclerosis, this does not necessarily mean that
vitamin C will reverse the disease.

REVERSING PLAQUES

It is easier to maintain health than to cure illness. Plaques, like other forms
of chronic inflammation, may be difficult to eliminate once they become
established. Scars are a permanent reminder of damage to the skin.
Similarly, a healed atherosclerotic plaque may leave a damaged arterial wall,
made solid with the deposition of calcium crystals.

Having shown that vitamin C might prevent atherosclerosis, Willis tried
to reverse the illness in guinea pigs. He fed seventy-seven guinea pigs a diet
low in vitamin C; then, after three to four weeks, he gave vitamin C to fifty
of the animals. He inspected the remaining twenty-seven guinea pigs for
signs of atherosclerosis. As controls, Willis fed twelve more guinea pigs the
same diet, but with the addition of vitamin C.

Plaques did not develop in the controls that had received vitamin C
throughout the experiment. More than half (sixteen) of the guinea pigs
given the vitamin C-deficient diet without additional supplementation
showed signs of atherosclerosis. Willis also found atherosclerosis in two-
thirds (thirty-four) of the guinea pigs that had been given vitamin C after a
month on the deficient diet. He claimed that when he fed vitamin C to his
previously deprived guinea pigs, the small plaques healed quickly. He noted
that immature plaques regressed following only two days of treatment. More



advanced plaques, however, showed structural changes in the tissue that
were more resistant to healing. His conclusion was that, while vitamin C
prevents atherosclerosis in guinea pigs, it may only partially remove an
existing plaque, leaving scar tissue behind.

Reversing Atherosclerosis in People?

Since Willis could partially reverse atherosclerosis in animals, he wondered
if the same results were possible in people. In 1954, he began a study of the
development of plaques in sixteen patients whose average age was 64 years
old. Ten patients in the treatment group received 0.5 grams of vitamin C
orally three times a day, while a control group of six patients did not receive
supplemental vitamin C. Willis examined the patients’ blood vessels using x-

ray angiography,45 taking repeated images of the same arteries, to monitor
changes over time. He repeated the angiographies after periods of between
two and six months. In the patients given supplemental vitamin C, Willis
reported that plaques were becoming smaller and the patients’ symptoms
improved: six patients’ plaques reduced in size and one patient’s remained
the same, although the remaining three showed continued plaque growth.
The plaques also grew larger in two of the control patients; the other patients
in the control group did not show any improvement in their disease or
symptoms.

A criticism of Willis’ research is that he gave too small a dose of vitamin
C. A dose of 1.5 grams daily is not a large intake for a healthy person, let
alone one with atherosclerosis. The intake now recommended to prevent a
common cold, for example, is about 10 grams or more a day in divided
doses. Despite this problem, Willis reported a direct beneficial effect in most
of his patients.

Matthias Rath, a controversial former collaborator of Linus Pauling,
claims to have confirmed that some reversal of atherosclerosis is possible.
Rath used both vitamin C and an amino acid called lysine in his research.
He measured arterial deposits in fifty-five subjects using an x-ray computed
tomography (CT) body scanner. During the first six months of treatment,

the therapy was reported to greatly reduce the growth of deposits.46 Over



the following six months, growth of arterial plaque in patients with early
atherosclerosis ceased.

Taken alone, these results and those of Willis are not entirely convincing:
either may have been a result of investigator bias. Nevertheless, they are
consistent with the results of animal experiments and should therefore be
taken seriously. Despite this, the response of corporate medicine has been to
ignore the idea that heart disease and stroke may be a form of scurvy.
Indeed, in addition to studying inadequate intakes, detractors have on
occasion suggested vitamin C to be harmful. There is no evidence for harm
and results that suggest large benefits have been either overlooked or
disregarded.

VITAMIN C CLOGS ARTERIES?

Surprisingly, some members of the medical profession have advanced the
view that rather than helping to prevent atherosclerosis, vitamin C promotes
the disease. Proponents of the idea that vitamin C is harmful often cite the
report that supplements might cause kidney stones; there is no evidence that
this occurs with oral intakes. Here, we are specifically concerned with heart
disease and will relate the odd case of a report that vitamin C supplements
cause atherosclerosis.

A paper by Dr. James Dwyer and colleagues of the Los Angeles
Atherosclerosis Study, presented at the 40th Annual Conference of the
American Heart Association (March 2000), suggested that vitamin C clogs

arteries.47 The authors indicated that “regular use of vitamin C supplements
may promote early atherosclerosis.” This claim is not consistent with the
main body of research on the vitamin. An earlier study, published by Dr.

Stephen Kritchevsky, reported the opposite effect.48 Kritchevsky measured
the carotid artery wall in 6,318 women and 4,989 men, ranging from 45 to
64 years old. He found a significant reduction in thickness in people over 55
years of age who had consumed a gram or more of vitamin C each day.
According to these results, higher intakes of vitamins C and E are linked to
healthier artery walls.

Dwyer’s results were incomplete and his assertion was premature, but the
press splashed his claims across their pages, as is typical with reports that



vitamins cause harm. These results were given a high profile in the
mainstream media, which consistently neglects to cover genuine accounts of
benefits provided by vitamins. Few people have heard that heart attack and
stroke may be caused by too little vitamin C, for example. Dwyer’s report
was an oral presentation (not a journal paper) at a medical conference.
Despite this, his alarming conclusion that vitamin C can be harmful was
given international media coverage. According to Dwyer, people who had
taken supplements of vitamin C for eighteen months had thicker carotid
arteries—the measured increase in arterial wall thickness was reported to be
2.5 times that of the control subjects. Even if this were true, the results were
incorrectly assumed to be bad news.
The description “increase in arterial thickness” is a relative value, of a

kind which magnifies research results and makes them seem more
important than is actually the case. Contrary to what many people assumed,
the study did not report that the artery walls in those who took vitamin C
were 2.5 times as thick as those of the controls. The value relates to a
difference in the increase in wall thickness, over an eighteen-month period.
The actual change in size could be so small as to be irrelevant. However, the
presentation scared the media, along with readers who did not understand
this distinction.

Dr. Paul Wand, a neurologist, investigated Dwyer’s claim.49 Earlier reports
suggesting that vitamin C was protective against atherosclerosis used only
the usual low doses. Wand found little information concerning doses greater
than 2 grams of vitamin C per day, and his review showed that subjects
taking over 500 milligrams per day were more likely to show a beneficial
response than those taking less. Doses below 500 milligrams were not
effective against cardiovascular disease.

REVIEW OF VITAMIN C AND

CARDIOVASCULAR DISEASE

  VITAMIN C DOSE < 500 MG VITAMIN C DOSE > 500 MG

Beneficial
response

1 study 30 studies



No
response

3 studies 4 studies

 

Wand then conducted a pilot study with thirty subjects who had taken a
minimum of 2 grams of vitamin C daily for at least four years, as well as
other nutritional supplements. The subjects were older than those who
participated in Dwyer’s report, ranging in age from 45 to 81 years old, with
an average age of 61 years. Wand measured the carotid artery thickness and
the blood flow through the vessel with multiple scans, to see if plaque was
present. This procedure allowed estimation of wall thickening, measurement
of blood flow, and evidence of the degree of stenosis or blockage.

In his experiement, Wand observed that twenty-three out of thirty
subjects who supplemented with high levels of vitamin C displayed no
evidence of plaque formation, blockage, or wall thickening; they also had
normal blood flow. There was some pathology in the remaining seven
subjects—in five, the disease was insignificant, while the remaining two
subjects had a degree of carotid blockage estimated at 30–40 percent. As
these two subjects were of advanced age, this degree of blockage was
considered normal. The seven cases with indications of carotid pathology
had high levels of homocysteine, LDL cholesterol, or glucose. In other
words, Wand’s group of vitamin C supplement takers had remarkably
healthy arteries. Rather than confirming harm, his results confirmed that
vitamin C may prevent or even reverse atherosclerosis.

Wrong Without Explanation

Dr. Dwyer’s claim was misleading and may have dissuaded people from
supplementing with vitamin C. The study provided no evidence that vitamin
C causes the carotid arteries to become blocked. Since blood flow was not
measured, we do not have sufficient information to determine whether the
change was detrimental or beneficial. More than two years after the
conference presentation, the Dwyer study had still not been published, and

when we asked, it was described as “under review.”50

Dwyer’s study was eventually published and claimed some antioxidants
were helpful in preventing atherosclerosis. Moreover, it did not provide data



to support the negative claims for vitamin C.51 Indeed, the results
contradicted the widely publicized claim that the vitamin is harmful! The
paper presents results consistent with the idea that a high level of vitamin C
(ascorbic acid) lowers both cholesterol and inflammation. The latter was
measured using a high-sensitivity C-reactive protein test, hs-CRP. According
to the report: “The water-soluble antioxidant, ascorbic acid [vitamin C], had
a significant inverse association with total cholesterol (P = 0.006). The
marker of chronic inflammation (hs-CRP) was significantly inversely related
to plasma levels of ascorbic acid.” This is the opposite of the claim for harm.
The report also says: “Ascorbic acid [vitamin C] and tocopherols [vitamin E]
were not significantly associated with IMT [intima media thickening]
progression.” This means there is no evidence that vitamin C caused arterial
thickening, but rather that it lowers cholesterol and inflammation. So, it
appears that the Los Angeles Atherosclerosis Study researchers made an
incorrect claim to the media that vitamin C is harmful, though their final
published results state the opposite.

Dwyer declined our request for additional evidence or explanation. The
published results showed no significant relationship between vitamin C
intake and thickening of the carotid artery. Moreover, they indicate potential
benefit from large intakes. As far as we are aware, there was no explicit
retraction of the earlier claims and the media neglected to inform the public
that the over-hyped assertion—that vitamin C causes atherosclerosis—was
simply wrong.

KEEPING ARTERIES HEALTHY

Taken alone, the animal experiments and limited clinical trials suggest that
vitamin C may be beneficial in helping to prevent heart disease. Additional
data indicates that vitamin C prevents arterial plaques in humans. In one
study, the incidence of artery re-blockage following angioplasty was
significantly reduced in fifty patients who were given 0.5 grams of vitamin C

each day.52 Angioplasty involves mechanical expansion using a small
balloon to widen an obstructed blood vessel wall; the process damages the
tissues and can promote rapid atherosclerosis.



In another study of rapid atherosclerosis, plaques were measured
following heart transplants, using intravascular ultrasound. The researchers
studied forty patients, who were given either 0.5 grams of vitamin C and 400

IU of vitamin E or a placebo, twice daily for a year.53 The size of arterial
plaques did not change in the vitamin-treated group but was found to
increase by 8 percent in the placebo group. Additional research suggests that

vitamins C and E slow arterial plaque growth in men.54 A controlled study
used two daily 250 milligram doses of vitamin C and 136 IU of vitamin E.
Over three years, the combination was found to be effective, though these
low doses of either vitamin alone were not. This suggests a synergistic
benefit, as these antioxidants act together to fight free radicals. The

beneficial effect continued over the following three years.55 These results
indicate that relatively low doses of supplements can slow progression of the
disease.

In direct rebuttal of the claim in Dwyer’s preliminary report, it appears
that higher blood levels of vitamin C in men may be associated with thinner

carotid artery walls.56 Researchers measured the thickness of the arterial
wall using ultrasound in 468 elderly men and women, aged 66–75 years, and
found that the walls were less thick in men with higher plasma vitamin C
concentration. Men with low vitamin E or beta-carotene levels were more
likely to show carotid stenosis. This effect was not replicated in females,
however. The authors of the study concluded that a high antioxidant vitamin
status may help to prevent the initiation and progression of early
atherosclerotic lesions in men.
The current evidence from epidemiological studies on vitamin C in the

prevention of cardiovascular disease is debatable.57 Some studies show a
strong correlation between increased vitamin C intake and reduction of
cardiovascular events, but others do not. Unfortunately, most studies of
vitamin C and heart disease are indirect and have used inappropriately low
doses. Typically, researchers measure blood levels of cholesterol or other risk
factors, rather than measuring arterial plaque directly. Despite this
limitation, there is solid supporting evidence that relatively low doses of

vitamin C can inhibit arterial plaque formation,58 though the research is not

conclusive.59 This epidemiologic confusion can be explained by the low
doses studied and the inadequate frequency of dosing. The majority of



studies employed a single daily dose of vitamin C, which is not frequent
enough, given its half-life in the body of about thirty minutes.

Until the medical establishment conducts the appropriate highdose
clinical trials, people will need to decide for themselves, based on the
evidence available. This suggests there is a real possibility that coronary
heart disease and stroke are caused by lack of vitamin C, and there is little
risk from taking supplements to maintain health.

SELECTIVE VISION

Early results on the effect of vitamin C on cardiovascular disease in animals
have not been replicated adequately in humans. The preliminary animal
studies have been repeated and the link between antioxidants and plaques in
animals is well established: vitamin C prevents heart disease in animals. It
may well be that high doses of vitamin C will have the same protective effect
in humans.

We may wonder what Paterson and Willis would make of the apparent
lack of interest in their research by the modern medical establishment. They
presumably hoped and believed that their findings would be repeated, using
solid clinical trials. Instead, over the following decades, billions of dollars
have been spent on cholesterol research, despite the lack of evidence that
cholesterol is a cause of atherosclerosis and heart disease. Meanwhile, the
finding that feeding vitamin C to animals prevents development of
atherosclerosis, even in the presence of high dietary cholesterol, has been
ignored.

When Linus Pauling staked his reputation on the idea that vitamin C
could prevent heart disease, he was impugned as a mere chemist who didn’t
realize that medicine was a practical discipline. Some critics claimed that his
ideas might work in chemistry, but his approach could not benefit medicine.
The detractors were apparently unaware that, far from being a novice in the
field of medicine, Pauling had already made several contributions to the
discipline, each of greater importance than the entire life’s research of many
of his faultfinders. Decades later, we are still waiting for medicine to
investigate the idea that lack of vitamin C is responsible for the biggest killer
in the industrialized nations.



It would be easy to test the action of vitamin C on atherosclerosis in
humans. The blood vessel blockage could be measured in a small number of
people with heart disease, before and after treatment with high-dose vitamin
C or a placebo. Ultrasonic measurement of blood flow and wall thickness in
the carotid artery would be a suitable direct physical measurement, easy to
perform and noninvasive. While billions of dollars have been wasted on the
medical fad of cholesterol, a possible cure may have been overlooked.
Millions of people might be dying prematurely, for the lack of a few simple
vitamin tablets.

THE PAULING THERAPY

Linus Pauling claimed that vitamin C could be used to cure heart disease.60

He also devised a method of treatment that became known as the Pauling
therapy:

Vitamin C: 3–6 grams per day in divided doses

Lysine: 3–6 grams per day in divided doses

Proline: 0.5–2.0 grams per day in divided doses

The scientific basis of Pauling’s therapy relies largely on the properties of
vitamin C, though it also includes two amino acids, lysine and proline.
These amino acids are normal components of proteins in the diet. Over the
last decade, numerous people with heart disease have self-treated with
vitamin C or the Pauling therapy.

Following from the work of Pauling’s colorful collaborator, Matthias Rath,
a particular form of “bad” cholesterol called lipoprotein(a) was suggested as
an additional cause of heart disease. The Pauling and Rath model for heart
disease claims that when there is not enough vitamin C, lipoprotein(a) is
deposited in the arterial wall. The cholesterol thickens and strengthens the
artery, repairing the damage caused by shortage of vitamin C. However, over
time, the cholesterol ceases to be helpful and becomes harmful. As the
illness continues, chronic inflammation sets in, the cholesterol becomes



oxidized, and plaques form. The amino acid lysine acts against this process,
by preventing the lipoproteins sticking to the artery wall.

Pauling suggested that, in times of deficiency, lipoprotein(a) cholesterol

acts as a replacement for vitamin C.61 During evolution, low levels of
vitamin C in pre-humans might have caused scurvy and fragile blood
vessels. Evolution might have favored individuals with an alternative
method of strengthening their arteries, such as with lipoprotein(a)
cholesterol. Although possible, this evolutionary argument is weak and
cannot be tested scientifically.
It also implies that if sufficient vitamin C were present, the lipoprotein(a)
would not be required to act as a surrogate.

Pauling and Rath claimed that the combination of vitamin C and lysine
not only prevents atherosclerosis but also cures the disease by preventing

lipoprotein(a) cholesterol from bonding to blood vessels.62 There are a
number of lysine binding sites in lipoprotein(a) that help it adhere within
plaques and that may potentially have antioxidant properties. Lysine itself
might compete with lipoproteins for access to binding sites in the artery

wall. According to their patents,63 a binding inhibitor such as lysine, used
alone or with vitamin C, dissolves plaques. This explanation given for the

Pauling therapy depends on another form of “bad” cholesterol64 and
diminishes the core idea of the action of vitamin C. The cholesterol
association is unfortunate, but it led to Pauling’s insight that lysine may help
prevent cholesterol build-up in plaques.
The use of lysine to help dissolve arterial plaques is an interesting and

important idea. However, this concept does not depend on a specific form of
cholesterol, so the action of lysine should be considered separately from the
involvement of lipoprotein(a). Both HDL and LDL cholesterol contain lysine

residues.65 Lysine could act on other forms of cholesterol to prevent plaque
formation. If lysine prevents attachment, this would lessen the time it takes a
lipoprotein particle to pass into and back out of the plaque. The decrease in
transit time would lessen the chance of the lipoprotein being oxidized in the
inflamed plaque. Even if it did become oxidized, it might leave the area
quickly, without contributing to local inflammation. These mechanisms
could combine to prevent plaque formation and help heal existing damage.



Regardless of this, the key idea remains that shortage of vitamin C may
explain the prevalence of cardiovascular disease and most strokes.

IMPORTANT POINTS

Unlike most animals, humans are singularly short of vitamin C.

Most animals make their own vitamin C in large amounts and do not get
heart disease.

Atherosclerosis may be a result of chronic vitamin C deficiency.

Large intakes of vitamin C could prevent or even reverse heart disease.



V

CHAPTER 11

VITAMIN E

“Unfortunately, everything the experts tell us about

diet is aimed at the whole population,


and we are not all the same. ”

—THE SCIENTIST MAGAZINE (SEPTEMBER 22, 2003)

itamin E is one of the most familiar antioxidants in the diet. Natural
vitamin E is found in foods and, as described earlier, it consists of

substances from two families of chemicals: tocopherols and tocotrienols.
Unfortunately, the misconception that vitamin E is a single substance causes
great confusion among scientists, medical professionals, and the public. It
also leads to some inconsistent research findings. Suppose that on a Monday,
research papers and the press report that “vitamin E” fails to prevent heart
disease. The following day, they may cite research demonstrating that
“vitamin E” does indeed prevent heart disease. By Wednesday, other
researchers could present data that “vitamin E” has no effect on heart
disease. Then, on Thursday, we might hear that “vitamin E” causes heart
disease. By the end of the week, we could be reading that “vitamin E” is a
powerful new treatment and can reverse atherosclerosis. Despite being
contradictory, these reports could all be scientifically correct, as the results
could relate to different forms of vitamin E.

Studies on “vitamin E” are scientifically weak, because the substance
being studied could be any of a number of different chemicals, or even a
mixture of different ones. As mentioned, synthetic vitamin E (dl-alpha-
tocopherol) is a mixture of the d- and l-forms, together with numerous
related molecules. Moreover, other chemicals, such as the supplement alpha-
lipoic acid, also have vitamin E activity and can act as antioxidants in the



body. So to reiterate, the name vitamin E refers to an action in the body,
rather than to a particular substance. Vitamin E might be thought of as any
of a number of antioxidants that prevent specified deficiency symptoms—
although acute vitamin E deficiency is rare in humans. The various forms of

vitamin E prevent the oxidation of fats in the body.1

Government nutritional recommendations are often arbitrary, rather than
being based on science, which is strange considering the resources available

to these organizations.2 The U.S. Institute of Medicine and other
organizations that have established recommended daily intakes appear to
think that all forms of vitamin E are equal. They have based their
standardization on a single molecule: alpha-tocopherol. However, all forms
of vitamin E are not functionally identical. Both major families of vitamin E

—tocopherols and tocotrienols—have their own specific properties,2 which
include acting as signaling molecules, shielding the body from cancer, and

protecting against brain damage.3

VITAMIN E AND HEART DISEASE

Surveying the bulk of research on vitamin E brings to mind a quote by the
physicist Wolfgang Pauli, who was known for his scathing remarks directed
at his colleagues. Pauli once said of a theory: “It’s not even wrong.” This
criticism might sound mild to a non-scientist, but we should remember that
science depends fundamentally on refutation. Showing that an idea is wrong
adds to the store of scientific knowledge, whereas an idea that is “not even
wrong” cannot increase understanding at all. Many studies of “vitamin E”
fall into the “not even wrong” category; they are not scientific.

For many years, health specialists have promoted the benefits of vitamin E
for heart disease and atherosclerosis. Dr. Evan Shute and his brother, Dr.
Wilfred Shute, became interested in the vitamin in 1936, when they
explored its use as a treatment for heart disease and other problems. In those
early days, the poor availability and quality of vitamin E preparations
hindered their studies. Nonetheless, they obtained positive results, backing
up their claims with clinical observations on thousands of patients over

several decades, together with additional experimental results.5



Predictably, the medical establishment attacked both the Shutes and their
results. In 1964, Herbert Bailey published a book called Vitamin E: Your Key
to a Healthy Heart, in which he described how the medical establishment
criticized the Shutes and suppressed their findings. Bailey wrote his book
after suffering a heart attack, which he self-treated with vitamin E, following
the Shutes’ advice. Over the decades since the Shutes’ original work, there
have been many additional studies on the effects of relatively low doses of
vitamin E on heart disease. While the results have not all been positive, the
evidence suggests a protective effect—especially when vitamin E is used
together with vitamin C.
The results of the Shutes’ work have been partially confirmed, though the

treatment is now thought to be less effective than originally suggested. The

Cambridge Heart Antioxidant Study (CHAOS)6 was an intervention-based
clinical trial in which 2,002 heart patients were divided randomly into three
groups and given either 400 IU or 800 IU of vitamin E (alpha-tocopherol) or
a placebo, daily for 200 days. Both vitamin E groups showed a 77 percent
decrease in incidence of non-fatal heart attack (14 out of 1,035 vitamin E
subjects versus 41 out of 967 subjects who were not given a supplement), but
there was no significant difference in the number of deaths. Another
research group examined vitamin E and vitamin C supplementation in

11,178 elderly people, aged 67–105 years, from 1984 to 1993.7

Supplementing with both vitamins, E and C, was associated with a lower
risk of death from all causes and fewer deaths from coronary heart disease.
The well-known Harvard Medical School studies indicated that

supplementation with more than 100 IU of vitamin E for more than two

years decreased heart disease by 40 percent.8 Subjects were 87,245 female
nurses, 34–59 years old, in whom 552 cases of major coronary disease were
noted over an eight-year period; and 39,910 male health professionals, 40–
75 years old, in whom 667 cases of coronary disease were observed over a
four-year period. The subjects had no previous history of heart disease. The
male study also showed a positive effect for vitamin C, but this was not
significant at the doses investigated.
The central importance of vitamin E is illustrated by the work of Fred

Gey, who indicated that the most important risk factor for heart disease was

a deficiency of vitamin E.9 In each of the twelve countries he studied,



vitamin E deficiency appeared to be of greater significance than a
combination of smoking, blood pressure, and blood cholesterol.

DEFENDING THE PROFITS

Why have studies of benefits of vitamin E in heart disease been ignored by
the medical and political establishments? Surely, it would be worthwhile to
investigate an inexpensive treatment that might save many lives.
Unfortunately, vitamin E and other supplements compete with the products
of corporate medicine. People who choose supplements to prevent or treat
heart disease might lower the sales of statins and other drugs. For this
reason, claims that vitamins or other supplements are harmful abound in
the media. Driving this negative hype is a series of clinical studies, often
funded by corporate medicine. When these claims are given media focus—
which is easily achieved, given the vast publicity budgets of the
pharmaceutical industry—they create fear and mistrust of alternative
medicine.
There have been claims that high intakes of vitamin E might cause a slight

increase in mortality. A recent example is a review paper in the gold
standard Cochrane Reviews, which claimed that antioxidant supplements

have no beneficial effect.10 Beta-carotene and vitamins A and E were
reported to increase mortality. Doctors seized the opportunity to tell people

not to take vitamins and supplements, particularly antioxidants.11 Once
again the claim that taking vitamin supplements could be deadly was picked
up by the international media, flying around the world in no time at all.

Together with a number of international experts, we examined the report.

The statistics were flawed12 and the biology was unsound. The review

selected its data in a biased way and was obviously misleading.13 These
criticisms have now been included by Cochrane in an update to the review.
However, the authors and media have not retracted their alarmist claims.
People might expect the media to exercise due diligence before being taken
in by the vested interests of corporate medicine.

Eventually, such errors are corrected in the independent medical
literature. In this case, two German scientists, Joachim Gerss and Wolfgang
Köpcke, described the suggestion of harm in the review’s title as



“questionable” and “inconsistent.” In the polite terms of scientific discourse,

this amounts to a total rejection.14 They explained that the result “can be
explained by a higher proportion of male patients that were included in
these trials compared to other trials” and that “none of these results can be
regarded to supply evidence in a statistical sense.” This claim that
antioxidant vitamin supplements are harmful, like so many other transient
media sensations, is nonsense.

MISTAKES OR MISINFORMATION?

The name tocopherol derives from the Greek, meaning “to bring forth
offspring.” Katharine Bishop and Herbert Evans discovered the vitamin E
factor in 1922, when they found that rats raised purely on a diet of milk were
unable to reproduce; their pups died in the womb. Provision of wheat germ
and lettuce remedied the deficiency in the milk diet and, in the following
years, the different vitamin E substances were identified.
The first question to ask with a vitamin E study is which form of the

vitamin is being discussed. When this is done, the mis -leading claims from
the media and corporate medicine appear obviously oversimplified. The
tocopherols exist in a number of forms, called alpha-, beta-, gamma-, and
delta-tocopherol. Each form of tocopherol has its own biological

properties.15 For example, mixed tocopherols can be stronger at protecting

lipids from oxidation than alpha-tocopherol alone.16 Alpha-tocopherol has

some specific functions, such as signaling in arterial muscle cells.17

Importantly, consumption of alpha-tocopherol can deplete blood levels of

gamma-tocopherol.18 The somewhat neglected gamma-tocopherol may be
important, both for nutrition and for preventing atherosclerosis. Gamma-
tocopherol possesses anti-inflammatory properties and high plasma

concentrations may protect against cardiovascular disease19 and prostate

cancer.20 Gamma-tocopherol is the most abundant form in the diet.
Synthetic vitamin E differs markedly from the natural forms. Many

supplement takers have long ago rejected these synthetic vitamins. The
natural forms are called d-alpha-, d-beta-, d-gamma-, and d-delta-
tocopherol. It is commonly believed that synthetic vitamin E, dl-alpha-



tocopherol, consists of a mixture of equal parts of the natural d- form and
the biologically less active l- form. If this were the case, then some suggest it
would be half as effective as d-alpha-tocopherol. However, synthetic alpha-
tocopherol can exist in eight different forms, and only one of these
unnatural forms—comprising 12.5 percent of the total mixture—is d-alpha-
tocopherol; the other seven artificial forms have different molecular
configurations and biological activities. When given to rats, the activities of
these imitations range from 21 percent to 90 percent of d-alpha-tocopherol’s

activity.21 In humans22 and pigs,23 the potency of synthetic alpha-tocopherol
is lower than it is in rats. Notably, natural vitamin E produces higher blood
levels.

Ideally, standard vitamin E supplements should be in the form of natural
mixed tocopherols. The idea that synthetic substances can replace natural
supplements, as claimed by the U.S. Institute of Medicine and other
government regulatory bodies, is incorrect and potentially damaging to
health.

THE OVERLOOKED VITAMIN

Another common form of “vitamin E” is particularly interesting for
preventing and treating heart disease. Tocotrienols, found in rice and palm
oils, are similar in structure to tocopherols but have a shorter side-chain that
contains double bonds; this gives them different properties. As with
tocopherols, there are several forms of tocotrienols: alpha-, beta-, gamma-,

and delta-tocotrienol.24 Like the tocopherols, the tocotrienols exist as optical
isomers, in both d- and l- forms.

A general rule in biology is that each molecule has specific effects and
actions. As with the tocopherols, the individual tocotrienols have particular
biological activities. In rats, gamma-tocotrienol may lower blood pressure,
prevent oxidation of fat in both blood and blood vessels, and improve the

total antioxidant status.25 In view of the distinctive properties of the
tocotrienols, use of vitamin E supplements containing only alpha-
tocopherol, whether for supplementation or for research, is even more

questionable.26 Thus, corporate medicine’s claims for vitamin E, often based
on synthetic alpha-tocopherol alone, are misleading in the extreme.



The biology of the different types of vitamin E varies greatly. Within cell
membranes, tocotrienols spread out and disperse, whereas tocopherol

molecules tend to clump together.27 Some researchers have claimed that
tocopherols are more powerful antioxidants; however, within body tissues,
tocotrienols are more mobile than tocopherols and may be more biologically

effective.28 Additionally, tocotrienols may enter into tissues where
tocopherols are largely absent. Furthermore, the tissue concentration, means
of transport, and functions of tocopherols and tocotrienols in the body are

different.29 Tocotrienols are more effective at preventing brain damage30 and

brain cell death than their tocopherol cousins.31 Perhaps most important to
our discussion, however, is that tocotrienols may also be far more effective at

preventing and treating cardiovascular disease.32

Tocotrienols are a superior type of vitamin E for preventing heart disease
and may protect against atherosclerosis better than the more common forms
of vitamin E. They inhibit white cell adhesion on the inner wall of arteries,

caused by inflammation.33 The greater effect of the tocotrienols arises
because they accumulate in the endothelial cells lining the arterial walls, to

levels tenfold greater than the tocopherols.34 Notably, tocotrienols inhibit

the formation of new blood vessel growth,35 a characteristic of dangerous
human plaques.
The less familiar form of vitamin E lowers the classic risk factors for heart

disease and stroke. Tocotrienols appear to lower total blood cholesterol and
low-density lipoprotein (LDL) cholesterol levels, and are also effective in

preventing the oxidation of LDL cholesterol.36,37 For those people who are
interested in using statins, tocotrienols enhance the cholesterol-lowering

effect of these medications.38 However, alpha-tocopherol inhibits this

action.39

While there are good theoretical and experimental reasons for using
tocotrienols, we need results from patient studies in order to determine their
utility in preventing and treating heart disease. These research results would
be particularly convincing if they showed that existing disease could be
reversed.

DISEASE REVERSAL



There is mounting evidence highlighting the benefits of antioxidants in
protecting against cardiovascular disease. In 1992, scientists at the
Atherosclerosis Laboratory at the University of Mississippi demonstrated the
use of antioxidant supplements to prevent and reverse atherosclerosis in

monkeys.40 Soon afterwards, studies with humans indicated that

antioxidants could slow the progression of atherosclerosis.41 Researchers
studied 100 patients who had undergone coronary angioplasty, a procedure

to stretch atherosclerotic blood vessels in the heart.42 As we have described,
such interventions damage the arterial wall and can create rapid local
atherosclerosis. The patients were given either a large dose of vitamin E or a
placebo daily. Four months later, restenosis, which is re-narrowing of the
arteries because of plaque buildup, was found in about half the placebo
subjects but only one-third of those supplementing with vitamin E.

Vitamin E can reverse heart disease. In mice and rabbits fed unnaturally
large amounts of cholesterol, tocotrienols protect the arteries from

thickening and damage,43 although the effect may take weeks to develop

fully.44 Tocotrienols have been shown to reduce the arterial blockage caused
by plaque and arteriosclerosis. In a three-year, double-blind clinical study,
cardiologist Marvin Bierenbaum showed that tocotrienols can lead to

regression of atherosclerosis.45 Bierenbaum’s research group observed that
tocopherols and tocotrienols greatly reduced activity in the platelets and
could prevent clots from forming. Platelets are small, discshaped particles in
the blood that accumulate in large numbers at the site of an injured blood
vessel.

Since tocotrienols had been shown to reduce the effects of dietary
cholesterol in rats, Bierenbaum decided to try them in humans. In 1995, his
research group measured the effects of both gamma-tocotrienol and alpha-
tocopherol on carotid atherosclerosis. The study estimated the degree of
carotid artery blockage over eighteen months, in fifty patients with
cerebrovascular disease. Ultrasound scans of the artery were done at six
months and twelve months, and continued yearly.
The results of Bierenbaum’s study indicated that tocotrienols reduce blood

vessel blockage. Initially, tocotrienols reversed the disease in a little over a
quarter of the patients. Ultrasound measurements revealed improvement in
seven of the twenty-five patients given gamma-tocotrienol and progression



in two. None of the control group of twenty-five patients showed
improvement. Ten untreated patients showed increased disease and
blockage.
Blood platelet oxidation decreased in the treatment group after twelve
months, but the placebo group showed an increase, although it was not
significant. Blood levels of LDL (“bad”) cholesterol, HDL (“good”)
cholesterol, and triglycerides remained unchanged. This implies that plaques
can be reversed independently of the level of blood cholesterol, further
demolishing the outdated mainstream idea that high cholesterol causes
heart disease. The effect of the tocotrienols increased with time and
ultimately provided benefits in almost all patients. In a later report, 92
percent of the patients in the tocotrienol group were reported as stabilized
or improved; in the control group, 48 percent of the patients deteriorated
and none of the patients improved.

Bierenbaum suggested that oxidized cholesterol exists in both stable and
mobile pools within an arterial plaque. Tocotrienols prevent oxidation of
cholesterol in the loose pool and help move it out of the artery wall, before it
can become attached to the plaque. This mechanism clarifies the dramatic
effects for patients who were given tocotrienols, which suggested a cure after
only six months of treatment. The reversal of plaques with tocotrienols
depends on their action as local antioxidants, and it is consistent with the
antioxidant effect described for vitamin C. Indeed, the hypothesis that
tocotrienols prevent cholesterol molecules sticking in plaque is similar to
that for the action of vitamin C and lysine, proposed by Linus Pauling (see
Chapter 10).

Animal studies have confirmed the potential benefits of tocotrienols on
heart disease. Certain mice with a genetic defect in lipid processing develop
atherosclerosis, when fed a high-cholesterol diet. A study of these mice

found that tocotrienols inhibited plaque formation.46 Mice that were not
given supplements developed large plaques at the level of their aortic valves.
In contrast, mice given a tocotrienol supplement had plaques that were 92–
98 percent smaller. In other words, the control mice had large plaques and
the treated mice had almost insignificant plaques. This difference in the size
of the plaques occurred despite the finding that treated mice had similar



blood fat levels to the controls. A second research group, working on a

similar strain of mice, confirmed and extended these results.47

In a further study, eighteen rabbits were fed an unnatural, cholesterol-rich
diet for ten weeks. The results suggested that tocotrienols could have

beneficial effects on blood lipids and reduce oxidation in arteries.48 A
second rabbit study, carried out over a twelve-week period, indicated that
tocotrienols provided greater protection against plaque formation than the

more common toco-pherol form of vitamin E.49

If corporate medicine announced results of this magnitude from a new
drug, there would be a media frenzy. The statin “wonder” drugs simply do
not compare. There is strong evidence that cardiovascular disease is
reversible and people do not need to die prematurely. Moreover, such results
might be expected from basic biology. People get heart disease because of a
slight imbalance in their physiology; this cause has been sufficiently obscure
for corporate medicine to have failed to find it. The idea that prevention and
treatment could result from a simple change in diet may be an affront to
some, but it is what the evidence suggests.

FAST-MOVING ANTIOXIDANTS

Two independent lines of research, based on two different vitamins, indicate
that antioxidants can reverse atherosclerosis. Why do vitamin C and the
tocotrienols seem to work, when other antioxidants, such as the tocopherol
forms of vitamin E, do not? A likely explanation is that the beneficial
supplements are mobile molecules that can penetrate the plaque in sufficient
quantities to have the desired effect. Having acted as an antioxidant, the
molecule can leave the tissue and be replaced. Conversely, while
supplements of many other antioxidants accumulate in the blood, they do
not appear to enter plaques at high levels, are less mobile and therefore

ineffective.50

At first glance, tocotrienols appear to be more effective than vitamin C in
treating atherosclerosis. However, this may result from a lack of studies
using high-dose vitamin C. Bierenbaum’s clinical study with tocotrienols
covered a longer period than the six-month studies on vitamin C and
plaques conducted by Willis and Rath (see Chapter 10). Additionally,



vitamin E is fat-soluble and stays in the body for a longer period than
vitamin C. The possibility remains that large dynamic flow intakes of
vitamin C, taken over a longer duration, could be more effective than
tocotrienols. However, since both high dose vitamin C and tocotrienols may
operate by the same antioxidant mechanism, there exists the exciting
prospect that they could be synergistic.

Given these findings, why did the world’s media not immediately
announce the curative potential of tocotrienols? Author and nutritional
scientist, Richard Passwater, interviewed Bierenbaum and asked him why he
did not make more of his potentially important results. His reply intimated
that this was the age of the mega-study and the meta-analysis of results from
several large studies. Because Bierenbaum’s study included only fifty
patients, he suggested that it was considered less “solid” evidence than a
mega-study. If this really is the case, then medical science has lost its way.
Validation in science comes from replication. If you are looking for a reliable
cure for heart disease, you will find it with a small study like Bierenbaum’s,
followed by replication. Some people speculate that pharmaceutical
companies are reluctant to conduct follow-up studies, because they would
lose billions of dollars in drug sales if these findings were confirmed.

Vitamin C and tocotrienols can reverse coronary heart disease. An
important question is whether high-dose vitamin C and tocotrienols,
supplied together, would work synergistically in an antioxidant network. If
so, a combination of high-dose vitamin C and tocotrienols would be
appropriate for removing arterial plaques. People cannot assume that
corporate medicine will provide unbiased advice. Decide for yourself and do
your own cost-benefit analysis. On the available evidence, the combination
of high-dose vitamin C and tocotrienols could be curative and has no
known harmful effects.

IMPORTANT POINTS

Antioxidants that can move easily through tissues are more effective.

Some forms of vitamin E are unlikely to be effective antioxidants, unless
intake is high.



Most studies of vitamin E have used inadequate doses or have used the
wrong form.

The tocotrienol form of vitamin E appears to be effective in reversing
arterial plaques.

Vitamin C and tocotrienols could provide an effective treatment—or even
a cure—for atherosclerosis.
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CHAPTER 12

NO MORE FEAR

“Everyone now has a choice, a clear choice. ”

—LOUIS J. IGNARRO

overnments and medical authorities warn repeatedly about the risk
factors associated with cardiovascular disease and, as a result, many

people are in a state of anxiety when considering their options. That pain in
your chest may be a stomach ache, but what if it is the heart attack you have
been dreading? You may worry that overexertion or a stressful job could
lead to heart problems. This fear is heightened when a friend your age (or
even a little younger) needs a triple bypass operation, or you read a
newspaper article about a young athlete who dropped dead from a heart
attack.

All this worry is a waste of effort and energy! You may need only a few
easy preventive measures to keep your cardiovascular system healthy as you
age. Atherosclerosis is not inevitable or compulsory: it can be avoided. By
now, you should understand that risk factors do not cause the disease.
Rather, heart disease is a symptom of modern living—largely attributable to
poor nutrition and smoking tobacco.

In this chapter, we explain how supplementing your diet can reduce your
risk of atherosclerosis and associated events, such as stroke and heart attack.
In high enough doses, specific nutrients may even reverse the disease. By
supplementing their diet, people with atherosclerosis and related
cardiovascular disease might restore themselves to something like normal
health.

To begin, the protocols for prevention and treatment of heart disease are
not the same. In the first case, the person is presumably healthy and merely



wishes to avoid heart disease or stroke in the future. In the second, the
person has already experienced some degree of atherosclerosis and wants to
reverse the disease process. It should not come as any surprise that
treatment of an existing disease requires a more intensive approach than
prevention.

STANDARD PREVENTION OF HEART DISEASE

For a healthy person, prevention of heart disease requires a minimum of
about 3 grams of vitamin C, spread throughout the day. This would be
equivalent to 1 gram every eight hours. Lower intakes than this minimum
dynamic flow level are unlikely to be effective. Some people will have higher
requirements because they are at greater susceptibility. This minimal intake
is enough to ensure that deficiency does not occur (unless a person is
stressed or sick); it can be achieved easily by taking 1 gram of vitamin C
with every meal.

It is not worth paying excessive prices for special forms of vitamin C—
simple, inexpensive ascorbic acid is adequate. However, if you find the acid
form of vitamin C causes stomach irritation, you could try sodium ascorbate
or magnesium ascorbate. Magnesium ascorbate is a good option, as many
people are also deficient this mineral.

In addition to vitamin C, a daily multivitamin tablet containing the range
of B vitamins, and a variety of dietary antioxidants, such as natural vitamin
E and coenzyme Qio, are helpful in preventing heart disease.

PREVENTION FOR THOSE AT HIGHER RISK

People who are currently healthy but who could be at risk of heart disease
(perhaps because it is common in their family) might consider at least
doubling the intake of vitamin C, to 6–10 grams a day. These dynamic flow
intakes, and even larger levels, are considered safe.

Some people have difficulty taking high doses of standard vitamin C
because of their bowel tolerance limit. Healthy people get loose stools if they
consume too high a dose. Splitting the dose into several smaller doses, taken
at intervals (say, every four hours), may overcome the problem. Another



approach is to take half the dose as standard tablets and half as liposomal
vitamin C. This combination can increase blood levels of vitamin C, because
the two forms are absorbed independently.

People at particularly high risk of heart disease may consider adding daily
doses of mixed natural tocotrienols (250+ milligrams), along with extra
tocopherols (800+ IU), and R-alpha-lipoic acid (100–200 milligrams, three
times a day). Note that the naturally occurring R-form of alpha-lipoic acid
(R-ALA) is more physiologically available than synthetic S- or mixed R/S-
forms. Alpha-lipoic acid can degrade easily, so it should be stored in a cool,
dry place. Importantly, the sodium (Na-RALA) and potassium salts (K-
RALA) are more stable and are more effective as supplements.
The inclusion of lysine and proline, as suggested by Linus Pauling, may be

justified, as they have low toxicity and could be beneficial. The Antioxidant
Network Therapy regime for prevention, shown in the table on page 190, is
similar to the Pauling Therapy, but includes additional antioxidant support,
in the form of natural vitamin E, tocotrienols, and alpha-lipoic acid.

ANTIOXIDANT NETWORK THERAPY

Based on current evidence, we provide an extension to Pauling’s original
approach, which we have called Antioxidant Network Therapy. As
mentioned above, it is vital to be specific about the differences between
prevention and treatment. Pauling’s idea was that taking vitamin C and the
amino acid lysine would prevent or cure heart disease. His approach also
included niacin (vitamin B3) and an anti-clotting agent (tranexamic acid).

His central idea, however, was that atherosclerosis is caused by too little
vitamin C in the diet.

PAULING THERAPY COMPARED WITH


ANTIOXIDANT NETWORK THERAPY

  PAULING THERAPY ANTIOXIDANT NETWORK

THERAPY

Vitamin C 3–6 grams At or near bowel tolerance: 6+



grams

Liposomal
vitamin C

N/A
Equal to or above standard

vitamin C intake

Lysine 3–6 grams 3–6 grams

Proline 0.5–2.0 grams 0.5–2.0 grams

Tocotrienols — 300+ mg

Tocopherols — 800+ IU

R-alpha-
lipoic acid

— 300–600 mg

A weakness of the Pauling/Rath theory of heart disease is its reliance on
the form of cholesterol called lipoprotein(a), which was considered to build
up inside arterial walls, strengthening the vessel and acting as an
antioxidant. This is a plausible explanation for the buildup observed in
arterial plaque, but limiting the idea to a single form of cholesterol is
restrictive. This inclusion of cholesterol may have arisen from the earlier
work of Matthias Rath, accommodated into the approach by Pauling. It also
acknowledges the current obsession with cholesterol and heart disease;
Pauling may have thought it might make the idea more palatable to
mainstream medicine. It did not. The cholesterol aspect of the model
detracts from the primary message: atherosclerosis is caused by a shortage of
antioxidants, particularly vitamin C.

TREATMENT FOR EXISTING

ATHEROSCLEROSIS

Drastic action is needed to eliminate existing atherosclerotic plaques. Thus,
in most cases, Linus Pauling’s suggested doses of vitamin C are too small for
clinical benefit: dynamic flow levels are needed. Robert Cathcart’s bowel
tolerance method might be more suitable. The late Dr. Cathcart worked with
us to originate the dynamic flow concept. He had previously described how
a person’s intake of vitamin C was limited by its laxative effect. Rather than
seeing this as an unwanted side effect, Cathcart noticed that bowel tolerance



increases when a person is sick. As he pointed out, the changing bowel
tolerance level provides an indicator of how much vitamin C a person needs
to be healthy. In general, the sicker people are, the more vitamin C they can
absorb.

Producing a dynamic flow level of vitamin C involves gradually increasing
the amount taken, until the intake causes loose stools, then just backing off
slightly. The doses should be spread throughout the day (every 4–6 hours). If
taken all at once, a large dose is more likely to have a powerful laxative
effect. Spreading out the dose is both physiologically and financially more
efficient, as it allows more of the vitamin to be absorbed. It is also important
to maintain a flow of vitamin C through the body. Based on the bowel
tolerance method, the resulting vitamin C dose will vary, both between
people and for the same person at different times. However, this method is
likely to result in a dose that is appropriate to the person’s individual
biochemical and physiological needs.

Liposomal vitamin C is becoming widely available and provides a way of
increasing the benefits of oral intakes. Reversing atherosclerosis is difficult
and liposomes may offer lifesaving benefits. However, liposomal vitamin C
is a more expensive form of oral intake. To lower the cost and maximize the
benefit, take the liposomes on top of dynamic flow levels of standard
vitamin C. Reversing atherosclerosis is difficult and, in some cases, the
liposomal form of the vitamin may be essential to maintain the high intake
required.

Contraindications to high-dose supplementation of vitamin C will be
described shortly (see the section on Dynamic Flow Vitamin C). Additional
safety considerations apply with the other supplements, such as high dose R-
alpha-lipoic acid. There may be further factors for an individual and, as with
any treatment, this regime should only be considered with medical advice.

In cases of existing disease, at least six months of treatment with either
Antioxidant Network Therapy or Pauling Therapy will be needed before
plaque reduction is likely to become apparent. We would expect to see some
plaque reduction within one year of starting antioxidant network treatment
and would predict the full effect within two years.

IS ANTIOXIDANT THERAPY PROVEN?



The evidence we have considered in this book is not conclusive: it does not
“prove” that vitamin C or other antioxidants, such as vitamin E as
tocotrienols, will prevent or cure atherosclerosis. As we have explained,
claims and demands for proof are not scientific. Real science does not
involve proof. Ask anyone who makes such an irrational demand to read
Karl Popper’s book The Logic of Scientific Discovery. In the words of Karl
Popper, “Whenever a theory appears to you as the only possible one, take
this as a sign that you have neither understood the theory nor the problem
which it was intended to solve.” We do not offer proof, only rationality.

Linus Pauling suggested that his treatment could cure heart disease. The
medical profession tends to avoid the word “cure” as too strong a claim. For
example, treatment with insulin does not cure diabetes, but converts it to a
long-term, degenerative condition. Some critics suggest that one reason for
avoiding the word is that curing a continuing condition goes against the
financial interests of pharmaceutical and related industries. An ongoing
“treatment” for a chronic condition is more profitable than a one-off cure.
However, there is another explanation: the conversion of medicine to genetic
and social studies, such as epidemiology, means that cures have been
replaced by the now-ubiquitous “risk factors.” Finding cures is apparently
just too great a challenge for corporate medicine.

Despite this, antioxidant therapy may indeed be curative, as Pauling and
others have suggested. In the past, scurvy was a widespread and fatal
disease, which was cured by vitamin C. The definition of a vitamin is that its
absence from the diet will cause a disease. So, for example, absence of niacin
(vitamin B3) causes pellagra, and a diet with sufficient niacin can cure it.

Vitamins cure their associated deficiency diseases. Atherosclerosis and heart
disease may be signs of chronic scurvy. If this is the case, then providing
sufficient vitamin C would cure the disease.

We do not know for certain that atherosclerosis is a form of long-term
scurvy and neither does the medical profession. More importantly, they
appear to have little interest in finding out. For over half a century, reputable
scientists and physicians have proposed theories and provided suggestive
evidence concerning the cause and possible cures for the biggest killers in
the Western world. It is almost unbelievable that medical science has utterly



failed to test these and people have continued to die from a disease that
could, like the acute scurvy of the olden days, turn out to be preventable.

TOP TEN SUPPLEMENTS

We prefer low-cost approaches to maintaining health, as we feel that too
many people in the field of corporate medicine build extravagant lifestyles at
the expense of the sick. Eating a healthy diet is one of the most cost-effective
ways to avoid becoming a medical statistic. For example, lowering your
intake of fructose has zero cost: simply cut out those food products with
added sugar (fructose or sucrose) and high-fructose corn syrup. If you have
a sweet tooth, you can use glucose or stevia as safer alternatives to artificial
sweeteners. In excluding fructose and sucrose, you will find yourself forced
to eat a healthier diet and to avoid junk food.

STOPPING INFLAMMATION NATURALLY
Anti-inflammatory drugs have largely been a failure in cardiovascular
disease. This dismal result is not because the drugs fail to inhibit
inflammation, but because they possess unfortunate side effects. To
prevent cardiovascular disease, a drug needs to be taken every day, for
decades. A first approximation is that the side effects are proportional
to the total dose consumed. Over time, massive doses of a drug such as
aspirin can irritate your stomach and erode your joints.
The classic case of an anti-inflammatory drug gone wrong is Vioxx

(rofecoxib). This drug was given to over 80 million people, but was
rapidly withdrawn from the market when long-term use was found to
increase heart attacks and strokes. Vioxx and its cousin, Celebrex, are
selective nonsteroidal, anti-inflammatory drugs (NSAIDs), which may
be thought of as improved forms of aspirin. Their mechanism of action
is essentially a copy of some herbal remedies, in particular, turmeric
(curcumin). The new drugs promised to give relief from inflammation,
without aspirin’s side effects. Unlike turmeric, however, Vioxx delivered
large financial rewards (billions of dollars a year) for the drug company
that developed it. Vioxx had just one problem—it killed many
thousands of the patients who were prescribed it.



People can use natural supplements to prevent chronic
inflammation. Turmeric is safe and has been used as a spice for
hundreds of years—it is what gives curry its yellow color. Turmeric has
the same mechanism of action as the drugs that were presumably
designed to be profitable copies. So it may seem puzzling why so many
people risk taking some rather dangerous drugs, rather than a tasty
spice that has an equivalent action and fewer side effects. However, the
culture of modern medicine is to denigrate natural remedies, in order
to gain massive profits. Your doctor is unlikely to suggest using
turmeric instead of the latest Vioxx-type drug. Indeed, a person is more
likely to be told not to take supplements of curcumin, turmeric’s main
active ingredient. After all, curcumin might be dangerous, say the
doctors, without a hint of irony.
Three anti-inflammatory herbs may be considered as a starting point

to prevent the inflammation associated with atherosclerosis: curcumin,
ginger, and Boswellia. Most people are familiar with turmeric
(curcumin) and ginger, and these are generally regarded as safe.
Curcumin is particularly effective as an antioxidant and anti-
inflammatory, but it is not well absorbed when taken orally. However,
BCM-95 or similar forms are available, which offer greatly improved
absorption. Boswellia is the frankincense mentioned in the Bible; it is
widely used in Ayurvedic medicine. Clearly, its use has a long history.
Supplements of these and other herbs are available, as are the herbs
themselves. Use the spices liberally and follow the recommendations of
the manufacturer and your physician.

Rather than start at the number one supplement, we have elected to begin
with the issue of smoking. Smoking tobacco is a wholesale assault on the
cells and tissues of the body. In particular, it irritates the arterial walls,
generates inflammation, and promotes arterial disease. These things are bad
enough, but smoking also prevents the action of life-saving nutrients.

Large intakes of antioxidants, such as vitamin C, can prevent or reverse
atherosclerosis. However, it is difficult to get the antioxidants into the artery
wall to where they can help. Smoking fills the bloodstream with oxidants
and free radicals, putting a severe strain on the protective antioxidants. In



smokers, most of the antioxidants in the diet will be consumed in quenching
the smoking-induced free radicals, before they can even reach the artery
walls to fight atherosclerosis.
This is not intended as nannying advice—people should be free to choose

to smoke or not. However, the decision to smoke may negate much of the
help provided by nutrient supplements and be financially expensive. It
seems that the choice to smoke really does mean accepting the associated
risks of heart disease, cancer, and other diseases. The decision not to smoke
means that not only do you reap immediate health (and financial) benefits,
but you can then lower your risk of atherosclerosis to negligible levels by
taking supplements.

Here, we list ten important supplements for preventing atherosclerosis,
heart attack, and stroke. The order reflects a combination of importance and
cost.

#1    Dynamic Flow Vitamin C

Take dynamic flow levels of vitamin C. Levels vary from person to person
but, in an average healthy individual, dynamic flow starts when the person
takes about 3 grams of vitamin C each day. Thus, a person wishing to
prevent heart disease might consume 1 gram (1,000 milligrams) of vitamin
C with each meal. A few people find they need to build up to this level of
intake. If you are one of these, you might start with 500 milligrams per day
and gradually increase the frequency and dose until you are taking 1 gram
three times daily.

Most people can safely consume large intakes of vitamin C; the main side
effect with a high intake is its laxative action. If loose stools become a
problem, then the dose can simply be lowered slightly. People with iron
overload disease, kidney disease, or glucose-6-phosphatase deficiency (a rare
condition) should consult their doctor before taking high doses. However,
the real “side effect” of high intakes of vitamin C is greatly improved health.

Contrary to popular and medical opinion, five fruits or vegetables a day
will not help greatly. This suggestion was aimed at getting people to take 200
milligrams of vitamin C each day. However, the advice was based on a
misunderstanding that a person could not absorb more than 200 milligrams



of vitamin C in a day. In fact, most healthy individuals can absorb up to
20,000 milligrams of vitamin C a day and some may need these high intakes
to maintain health. The official guidelines (Recommended Dietary
Allowance or RDA) for vitamin C need urgent revision: the quoted daily
requirement is at least ten times too low. The minimum healthy intake is
probably above 2,000 milligrams a day.

A 3 or 4 gram daily intake of vitamin C is adequate for most healthy
people, who are not at high risk of heart disease. Those who have a
particular risk may consider taking more. Higher intakes are appropriate for
people with existing symptoms or those from families whose members have
suffered heart disease, atherosclerosis, or stroke. Other people at risk may be
those suffering from type 2 diabetes. Some people simply have a higher-
than-aver-age requirement for vitamin C—you can tell this by finding your
bowel tolerance level: if it is high, your body is asking for more. Remember,
your bowel tolerance will vary as your health does. An intake of 10–12
grams a day (say, 3 grams with each of four daily meals) is a minimum for
people at risk.

In people with greater need, the intake required may be higher than can
be achieved with standard vitamin C. Adding liposomal vitamin C to near
bowel tolerance levels of the standard preparation will enable higher intakes
and, consequently, higher blood levels to be achieved, without the usual
bowel tolerance limitations.

If it is true that atherosclerosis is a result of chronic scurvy, then these
intakes of vitamin C will prevent atherosclerosis, coronary heart disease, and
occlusive stroke. It is possible that this vitamin C regimen could eliminate
most cardiovascular disease.

#2   The Right Kinds of Vitamin E

From the 1930s, Dr. Wilfred Shute and Dr. Evan Shute, in Canada, reported

the benefits of vitamin E in cardiovascular disease.1 The benefits described
by the Shutes with the d-alpha-tocopherol form of vitamin E were not fully
supported by later studies. It is possible that the population that the Shutes
studied was depleted in the vitamin. Whatever the reason, when studies are
repeated, initial reports of a large benefit are often found to be smaller. In



this case, later studies demonstrated a reduction in heart disease of 30–40
percent, with vitamin E intakes up to 800 IU per day. However, with
appropriate levels of supplementation and with the more effective forms of
vitamin E, the potential benefits may be as large as—or even greater than—
the Shutes initially reported.

Choose your vitamin E carefully: the doses of most vitamin E
supplements are too low for it to act as an antioxidant. Many are synthetic
forms and are probably close to useless. The standard rule for vitamin E is to
get mixed natural tocopherols (d-form); at least 1,600 IU a day is needed to
provide a reasonable antioxidant effect. Our suggestion is lower because of
the addition of tocotrienols.

Tocotrienols are important: experiments suggest that this less common
form of vitamin E may reduce arterial plaque and reverse atherosclerosis. To
prevent coronary disease, 250 milligrams daily of mixed tocotrienols is a
reasonable intake. Healthy people at higher risk can take more, perhaps
250–500 milligrams daily. Those with existing arterial disease might
consider taking 500–1,000 milligrams a day. The tablets can be taken with a
fish oil capsule to aid absorption. If possible, avoid taking tocotrienols at the
same time as standard vitamin E, as tocopherols can inhibit their
absorption.

We have placed the tocotrienols at number two in our list, reflecting their
importance. Indeed, for those wishing to reverse existing cardiovascular
disease, the tocotrienols may be even more effective than high intakes of
vitamin C. The appropriate trials have not been performed to say this with
any certainty, however. To get the best of both worlds, people can take
vitamin C and tocotrienols together and thus gain increased benefit from
any possible synergies. This approach may even reverse chronic
atherosclerosis.

#3    B-100

The B-group vitamins can be taken together as a single high-dose “B-100”
tablet. Taking a B-100 tablet will lower blood levels of homocysteine, which
is considered a new “risk factor” for cardiovascular disease. However,
lowering homocysteine may not have any direct effect on preventing heart



disease; as with other risk factors, it is only a marker that is in some way
associated with the illness, not a direct cause of the disease. High blood
levels of homocysteine indicate that a person is deficient in B vitamins. In
particular, the person may have low levels of pyridoxine (vitamin B6), folic

acid (vitamin B9), and cyanocobalamin (vitamin B12). In this case, high

homocysteine indicates that deficiencies of B vitamins are implicated in
cardiovascular disease.

Deficiency of vitamin B12 is endemic. There is a good chance that the

reader is deficient in this nutrient, even if they are taking a high-dose B-
complex supplement (B-100). Vitamin B12 is mostly found in animal

products, so vegetarians and vegans can become deficient.4 Also, because
B12 is attached to animal proteins and is released by gastric enzymes and

stomach acid, people who use long-term antacid medications may lower
their absorption of this vitamin. Absorption is typically poor, though the
human body provides a protein called intrinsic factor to help its uptake.
About one in fifty people over sixty years of age have some degree of
pernicious anemia, which reduces B12 absorption, as intrinsic factor is

depleted.5 Surveys indicate that at least one in twenty are vitamin B12–

deficient, with the prevalence increasing with age.6 About one in five have
marginal deficiency later in life.

Blood levels used to indicate Vitamin B12 deficiency may be far too low

and such deficiency could be a cause of chronic disease. Vitamin B12

deficiency is linked to a number of major conditions, such as dementia,2 as

well as cardiovascular disease.3 Taking extra vitamin B12 is safe and may

help prevent coronary disease and other chronic conditions. While oral
absorption is often limited, high doses can overcome the restriction. In
particular, the use of sublingual tablets, held under the tongue or next to the
gum, can help improve absorption.

People on a normal diet with no particular concern about coronary
disease may be well served by a B-100 tablet. A low-cost B-100 tablet will
ensure that sufficient B vitamins are present in the diet to avoid an
unnecessary risk of heart disease. Try to find a sustained-release B-100
tablet, as most B vitamins are excreted relatively rapidly. Vegans, vegetarians,
and those with a specific concern about heart disease can elect to take a



weekly sublingual B12 tablet, say 1,000–5,000 (1–5 milligrams), in addition

to their B-complex supplement. Those with existing atherosclerosis might
take 1 milligram of B12 sublingually each day. Once again, these high intakes

are not only considered safe but may have additional health benefits.

#4    Niacin

Vitamin B3 (niacin) is required in larger amounts than the other B vitamins

and needs to be considered separately. In large doses, it is a treatment for
high cholesterol levels. Intakes of 1,000–2,000 milligrams, taken three or
four times daily (a total of 4–6 grams per day), may be more effective than
the overhyped statin drugs. Niacin is unique: it raises “good” HDL
cholesterol and lowers “bad” LDL cholesterol.

Niacin helps maintain the arterial wall and prevents atherosclerosis. Some
of the effects of niacin may be related to its side-effect of skin flushing.
Although it may at first feel as though you are on fire, the short periods of
dramatic skin flushing that are experienced with high dose niacin tend to
fade with repeated use; some people even learn to enjoy them. If not,
flushing can be minimized by taking niacin with a meal. Low-flush forms of
vitamin B3 are available, but these may not be as effective for maintaining

cardiovascular health. It is also more cost-effective to use the cheaper niacin
form of vitamin B3, rather than the more expensive low-flush or no-flush

forms.
The usual explanation for the use of statins and other expensive drugs, as

opposed to niacin, relate to the reported side effects of niacin, such as rare
cases of liver damage. However, Dr. Abram Hoffer, who had the most
clinical experience in this area, reported that his patients, who were given
niacin with high levels of antioxidants, did not have these problems.

As with all interventions, you should check with your doctor to see if you
are at particular risk before taking high doses of niacin. Most people can
tolerate large intakes with a high degree of safety. High intakes of niacin may
be combined with high intakes of vitamin C and a B-100 tablet.

#5    Magnesium



Magnesium deficiency is commonplace: two in every three people in the
United States do not even meet the government’s suggested intake level. This
mineral is often overlooked in favor of its close and more abundant relative,
calcium. However, like calcium, magnesium is an essential element and is
involved in hundreds of biochemical reactions in our bodies. Deficiency
may contribute to atherosclerosis, heart disease and stroke. In addition,
magnesium deficiency is associated with diabetes, high blood pressure,
migraine, osteoporosis, and anxiety disorders. Low levels of magnesium can

promote inflammation and increase LDL cholesterol levels.10

With conventional medicine’s bias toward the cholesterol model, the
connection between magnesium and heart disease has been mostly
overlooked. Magnesium has multiple beneficial effects on the cardiovascular
system and offers an effective and safe firstline treatment for heart problems,

such as arrhythmias and ventricular tachycardia.8 It provides a safe
treatment for eclampsia (hypertension) and pre-eclampsia in pregnancy.
Magnesium sulfate more than halves the risk of eclampsia and lowers the

risk of maternal death.9 In this role, it is more effective and safer than some
commonly used drugs.

Epsom salts include magnesium sulfate. These well-known bath salts,
renowned for their health-giving properties, get their name from the English
town of Epsom, now part of greater London. The original salts were
obtained by boiling the local mineral water. Magnesium sulfate is a common
ingredient in modern bath salts. Because magnesium absorption from diet
and supplements is limited, some claim that bathing in Epsom salts or other

salts with a high magnesium content can help.7 Bath salts are often
promoted for muscular aches and pains, and for general relaxation.
Similarly, Epsom salts may be used as a treatment for skin disorders, such as
boils and abscesses, which like atherosclerosis are associated with
inflammation.

Supplementation requires a little care: the common form, magnesium
oxide, is poorly absorbed and may be considered as a laxative. Magnesium
absorption from supplements or food is similarly limited. In addition,
calcium competes with magnesium for absorption, so you need to avoid
supplements that combine the two. Absorbable forms of oral magnesium
include magnesium chloride, magnesium citrate, magnesium malate,



magnesium ascorbate, and others, often described as chelated magnesium.
The dose should be split and taken several times a day. For example, to
obtain about 400 milligrams of magnesium, take 100 milligrams four times a
day with meals. Check the container to ensure that the tablets actually
contain this weight of magnesium metal (Mg). People on limited budgets
sometimes choose to take food or pharmaceutical grade magnesium sulfate
powder, which is available in bulk. Magnesium supplements may help you
relax, improve your mood, provide additional energy, and generally benefit
your health.

Magnesium supplementation should not be confused with calcium
supplementation: a person with atherosclerosis is far more likely to be
deficient in magnesium. By contrast, abnormal calcium biochemistry is
characteristic of atherosclerosis, along with calcium deposits in the arterial
wall. We do not recommend calcium supplements, which make magnesium
uptake more difficult. Furthermore, a recent study suggested calcium

supplements should be avoided because of increased risk of heart attack.11

However, despite this media hype, the reported risk from calcium is
relatively small and the result has almost no relevance to an individual. In
any event, supplemental magnesium will help normalize calcium in the
body, as will vitamins D and K.

#6    Alpha-Lipoic Acid

Alpha-lipoic acid is a small, mobile antioxidant, which is soluble in both
water and oil. It supports many of the effects of vitamin C. Because of its
chemical properties, we would expect this substance to enter arterial
plaques. It is a powerful antioxidant and may provide protection against

heart disease.12 Alpha-lipoic acid forms part of the antioxidant network and
can chemically reduce other antioxidants by donating electrons to them.
This allows it to enhance the functions of vitamin C and to act as a substitute

for vitamin E.13

A study of the Japanese quail showed that alpha-lipoic acid has a

preventive effect on the development of arterial plaques.14 This little bird
(Coturnix coturnix japónica) may be a useful laboratory animal for the study
of atherosclerosis, as it is omnivorous and easy to maintain. It is also



susceptible to both spontaneous and cholesterol-induced atherosclerosis.
Some birds have a reduced capability for making vitamin C. While it is not
an essential nutrient for the quail, supplementation reduces the requirement

for the antioxidant riboflavin (vitamin B2) by half,15 so the bird may make
use of vitamin C in the diet. Like humans, Japanese quail develop plaques in
their aortas and sometimes in their coronary arteries; slow-release alpha-
lipoic acid inhibits the development of such plaques.

Alpha-lipoic acid has a strong anti-inflammatory action on damaged

arterial walls16 and stimulates production of nitric oxide, which signals the
artery walls to relax. Taken together with vitamin C, alpha-lipoic acid

improves vasodilatation in the arteries of diabetics.17 In rats that have
consumed high levels of cholesterol and developed atherosclerosis, alpha-
lipoic acid reduces the size of the plaques, prevents oxidation, and damps

down inflammation.18 Similar results have been reported in rabbits,19 and in

mice.20

In humans, alpha-lipoic acid changes the composition of blood fats in a

way that suggests it could provide protection from heart disease.21 It inhibits
the attraction of white blood cells to inflamed tissues more powerfully than

aspirin,22 thus hindering one of the first steps in plaque formation—the

adhesion of white blood cells to the arterial wall.23 The anti-inflammatory

effect of alpha-lipoic acid may result from its antioxidant activity,24 as well as

by modifying gene expression.25

Alpha-lipoic acid is generally considered a safe food supplement. Since
the aim is to generate a reducing (antioxidant) state inside plaque tissues,
the addition of alpha-lipoic acid to the diet is justified. In the region of 100–
200 milligrams a day of R-alpha-lipoic acid might be appropriate for
prevention of heart disease and stroke, and up to 600 milligrams a day for
people hoping to reverse the established disease. In each case, it is better to
split the intake into three smaller doses, to be taken with meals.

#7    Glycosaminoglycans

We have seen how chondroitin appears to play a protective role in
atherosclerosis and may even reverse the disease. Chondroitin is one of



several molecules called glycosaminoglycans. It is often combined in
supplements with hyaluronic acid or glucosamine. These substances are
involved in strengthening and supporting our bodies, and in wound healing.
The benefit of these supplements is easily understood, since arterial stress,
ineffective healing, and subsequent chronic inflammation are causative in
atherosclerosis.

Large doses of chondroitin sulfate may reverse chronic atherosclerosis.
Dr. Lester Morrison gave his heart patients several grams of chondroitin
sulfate each day and reported outstanding results. In arteries that have been
chronically inflamed for years, there is likely to be some residual damage
and scarring. However, Morrison’s reports suggest that chondroitin may
stabilize the condition and remove the immediate risk of heart attack or
stroke.

For people who are at high-risk of atherosclerosis, chondroitin sulfate,
glucosamine, and hyaluronic acid would be a suitable combination for
supplementation. These might be combined with high intakes of vitamins B
and C. In the absence of full clinical trials, an intake of several grams of
chondroitin (say, 3,000–6,000 milligrams), and reasonable intakes of
glucosamine (1,500 milligrams) and hyaluronic acid (200 milligrams),
combined with similar or larger intakes of vitamin C, may be an effective
nutritional treatment.

#8   Resveratrol

The “French paradox” is a common phrase that is used to express the low
levels of atherosclerosis in the country’s population, despite the presence of
risk factors. French food has high levels of saturated fat and low levels of

vegetable oil, compared with that in the United States.26 The popular press
and conventional medicine have suggested that the French have lower rates
of coronary disease because they drink more alcohol—in particular, red
wine. This is a very nice idea, but probably reflects rather wishful thinking.
By all means, drink and enjoy the occasional glass of wine, but beware the
irrational expectation that alcohol will prevent a heart attack. There are
excellent reasons to explain why people in the U.S. have higher rates of



cardiovascular disease than the French. To understand the issue, we need to
look more closely at the French diet.

Smoking is more common in France than in the U.S., but the difference is
not sufficient to produce higher levels of coronary disease. The French eat

more fish, providing higher levels of omega-3 fatty acids,27 which inhibit
inflammation and abnormal blood clotting. Additionally, the French diet
has smaller portions and contains less sugar, which would help them avoid
atherosclerosis.
The saturated fat content in the French diet is largely irrelevant: clearly, it

does not increase the overall incidence of heart attack! The French paradox
exists only because of the suggestion that risk factors such as saturated fat
should cause French people to have high rates of heart disease. The
realization that saturated fat and cholesterol do not cause the disease
removes the paradox. Their lower intake of sugar, together with increased
amounts of fish and olive oils, is protective.
The French diet also contains higher levels of resveratrol and other

antioxidants. Red wine and the skin of grapes contain small amounts of
resveratrol, a potent antioxidant, anti-inflammatory, cancer preventative,

and anti-aging substance.28 Given its anti-inflammatory29 and antioxidant
properties, it might be expected to prevent atherosclerosis. Resveratrol and
olive oil in the French diet help maintain the lining of the blood vessels,

protecting against damage and inflammation.30 The substance also protects

muscle cells in the arterial wall,31 promotes nitric oxide release,32 and

prevents abnormal blood clotting.33

From experimental studies, resveratrol would appear to be an excellent
supplement for preventing heart disease. However, as with most effective
nutrients, there have been several attempts to demonstrate that it does not
work. It has been claimed that resveratrol supplements are not absorbed, are

rapidly broken down,34 or are eliminated from the body. The claimed result

is that it is not available and can have no effect in the body. 35 On the other
hand, a competent biochemist could surmise that the tissues of the body
may regenerate resveratrol from its absorbed metabolites and provide the
beneficial effects. Clinical trials on resveratrol are underway and the results
are eagerly awaited.



One report suggests that resveratrol is both absorbed and beneficial in
humans; it concerns the vision of an 80-year-old man, with night driving

problems.36 The light-sensitive retina at the back of the eye is often
examined during an eye test, to give an indication of the health of the small
blood vessels, some of which are visible in the retina. As we age, lipofuscin, a
yellow-brown granular pigment, is deposited in our cells; these deposits are
also visible in the retina. In effect, we can examine the back of the eye to
check on the aging of our bodies, particularly the blood vessels. Lipofuscin
can be removed from cells in culture and in animal models using
antioxidants and substances that remove free iron.
The old man with impaired vision had deposits of lipofuscin in his retina.

He was given a supplement containing resveratrol and was rechecked five
months later. All his measures of visual function had improved and the
lipofuscin was clearing. He also reported that his mental functioning had
improved. This appears to be the first report of lipofuscin reversal in the
human eye using nutritional supplementation. More importantly, it shows
that resveratrol supplements may have an effect in humans and that the
objections to its use may be misguided.

Supplements of resveratrol are available and are considered safe. It may be
useful in prevention and treatment of atherosclerosis and heart disease.
People with no specific indication or risk of atherosclerosis may elect to wait
until the results of studies on humans become available. Those with existing
or progressive disease might choose to supplement with resveratrol, on the
grounds that the risk of waiting exceeds the risk of wasting the supplement
cost. Note that numerous other benefits are reported in experiments and
animal testing. Supplementing up to three times a day with 250 milligrams
of trans-resveratrol, or equivalent, is appropriate.

#9   Fish Oil

Even mainstream medicine suggests that oily fish may help prevent heart
disease. To some, this may be comforting, as it has the official stamp of
approval; others may regard such endorsement with caution. Their
reasoning goes something like this: corporate medicine has the problem that
its products are often ineffective, so if oily fish really were helpful, they



might not be studied or promoted. Notably, official recommendations
suggest people get their fish oil from fish, rather than supplements. This is a
mistake: the cardiovascular benefits of fish arise largely from the oils they
contain, so a concentrated fish oil supplement is preferable, especially for
daily consumption.

In moderation, fish is a wonderful food and one we very much enjoy.
However, we would caution against regarding fish itself as a medicine.
Although fish contain health-giving oils, they can also accumulate toxic
pollutants such as mercury in their flesh. The Mad Hatter in Lewis Carroll’s
Alice in Wonderland stories was inspired by the phrase “as mad as a hatter,”
which, in turn, was inspired by the mercury poisoning that commonly
afflicted hat makers (mercury was used in making felt for hats).
Unfortunately, mercury is a brain poison and its symptoms are less amusing
than Lewis Carroll’s creation. Today, a major source of mercury poisoning is
reported to be fish; high-fructose corn syrup and vaccination can also
contribute to a person’s mercury load.

An infamous case of mercury poisoning occurred in Minamata, Japan.
Chisso, a chemical company, had been releasing pollutants since 1908. From
1932 to 1968, methyl mercury was released as an industrial pollutant and
accumulated in the shellfish and fish of Minamata Bay. In the mid-1950s,
researchers documented an epidemic of neurological problems in the local
population. Not only was the illness found in people—their pets and local
wild animals were also sick and behaving oddly. The disorder was serious
and by 2001, 2,265 local people had been certified as having the disease;
another 690 people were diagnosed in the Agano River basin, which was

also affected.37 About three in ten people with the disease died.38

Fortunately, since the early 1970s, the pollution problem in the area has
declined. Sea fish more generally can be contaminated with mercury.
Famously, in December 1970, Professor Bruce McDuffie tested a can of tuna

fish and raised the alarm.39 McDuffie found that both tuna and swordfish in
his samples were contaminated. The U.S. Food and Drug Administration
(FDA) immediately removed a million cans of tuna from the market, as
their mercury levels exceeded legal limits.

Whole fish may contain other environmental toxins, such as
polychlorinated biphenyls and organochlorine pesticides. The poison levels



vary, depending on both the source and the toxin, but both farm-raised and
wild fish can be contaminated. Eating polluted fish may negate any
beneficial effects of fish on the cardiovascular system. To reduce your intake
of contaminants, choose fish from the bottom of the food chain, such as
sardines, herrings, pollock, crab, or shrimp. Large predator fish, such as
shark or albacore tuna, should be consumed less frequently. This is because a
predator fish eats lots of smaller fish and the mercury from these is
concentrated in its body—ultimately leading to high levels in top level
predators.

Fortunately, when fish oil is extracted for use in supplements, the toxins
are removed. Fish oils thus provide benefits to the cardiovascular system

without the risk of toxicity.40 Despite this, corporate medicine suggests
eating fish rather than supplements. We hope the reader will use their own
judgment. The level of contamination in fish is not sufficient to avoid
occasional meals of this delicious food. However, with repeated doses for
prevention of illness, whole fish may be less effective than fish oil
supplements.

An appropriate intake of fish oil to prevent heart disease is 1,000–3,000
milligrams a day. A higher intake may be useful for those with existing
disease or who wish to inhibit blood clotting.

#10 Vitamins D3 and K

Vitamin D plays a crucial role in preventing cardiovascular disease.
Deficiency is common—about half the population does not even get the

minimum requirement.41 This vitamin is a little different, as people’s skin
can produce it in large amounts on a sunny day. Sunlight, rather than food,
is often the primary source. For this reason, people who live in higher
latitudes are more likely to be deficient. However, even those who live in

sunny climes, such as South Florida, may not get enough in the winter.42

Deficiency is widespread, particularly among the elderly and those who
spend little time in the sun. It is unlikely that a person gets sufficient vitamin
D from food alone; a typical diet contains only modest amounts. The easiest
way to get enough vitamin D is by taking supplements. As we were writing,
forty cases of fullblown rickets were reported in children from



Southampton, an affluent city on the relatively sunny south coast of
England. Professor Nicholas Clarke stated that “we’re seeing cases
reminiscent of the 17th century, which would have been inconceivable a

year ago.”43 Tragically, these children are sick—almost a century after the
disease was thought to have been cured and made an illness of the past. The
experts suggested that computer games and children not playing outside was
the cause of modern rickets. We have an alternative explanation: the parents
believed the authorities’ much repeated claims that people do not need
supplements! The use of a good-quality multivitamin would have stopped
the children becoming ill with rickets and would potentially have protected
them from several more long-term illnesses.

People in the polar regions are more likely to have a heart attack or stroke
than those who live nearer the equator; this suggests that lack of vitamin D
may be having an effect. The evidence implies that shortage of vitamin D
may contribute to cardiovascular disease. Deficiency is linked with a range
of chronic illness, including conditions associated with cardiovascular
disease, such as inflammation, high blood pressure, kidney disease, and
diabetes. Heart attack sufferers typically have low levels of vitamin D.
Furthermore, raising vitamin D levels protects against numerous other
conditions such as flu, multiple sclerosis, tuberculosis, and cancer, in
addition to guarding against bone fractures.
The amount of vitamin D in the blood is critical. Typical advice suggests

an optimal blood level of 30–50 ng/mL of 25-hydroxy D, rising to 70–100
ng/mL for those with cardiovascular disease. Increasingly, people are
encouraged to have their blood levels measured in order to monitor the
effects of supplementation. However, this is likely to be costly and, for most
people, taking a high-dose supplement of vitamin D3 is sufficient health

insurance.
The government recommended intakes (RDA) of vitamin D are far too

low, in the range of 200–600 IU. Currently, informed opinion suggests an
optimal intake for adults of 5,000 IU of vitamin D3 a day, even in summer.

Making sure you have an intake at this level should ensure that your blood
levels are toward the higher end of the required range. Take vitamin D3
(cholecalciferol), rather than the synthetic form, D2 (ergocalciferol). Also,



do not be fooled by purported “high-dose” supplements of up to only 1,000–
2,000 IU.

Vitamin D is normally considered as the “strong bones” vitamin, which
prevents rickets. Vitamin K is also involved in calcium metabolism and in
maintaining a healthy skeleton. Both may combine to regulate calcium
handling in the body, helping keep it in the bones rather than being
deposited in the arteries. There is good reason to consider that most people
are also short of vitamin K, and this deficiency contributes to calcification of
the arteries. Those in good health can consider a high-dose supplement (500
mcg a day). However, people with existing cardiovascular disease should
consult their physician.

Making sure you have optimal blood levels of vitamins D and K will help
prevent and treat coronary disease. Vitamin D will also lower your risk of a
range of infectious and chronic diseases, including cancer.

Cautionary note (explained previously): do not take vitamin K if you are
on the drug warfarin.

IMPORTANT POINTS

Smoking is a personal choice, which has both health and financial costs.

Eating less fructose will ensure a healthier diet and prevent chronic disease.

Nutritional supplements are a low-cost approach to cardiovascular disease.

Taking control of nutrition means a healthier, longer, and more productive
life.

Good health is the natural state and does not need to cost a fortune.



H

CONCLUSION

DEMAND GOOD HEALTH

eart attack and stroke are not an inevitable part of adult life. Some
people live to an old age with healthy cardiovascular systems.

Similarly, animals generally do not suffer the same forms of atherosclerosis
as humans. The primary difference seems to be in the level of available
antioxidants. Most animals synthesize vitamin C in huge amounts, but
humans, other primates, guinea pigs, and a few other diverse species have
lost the ability to manufacture their own vitamin C and need to get it from
the diet. Strangely, humans are officially assumed to need very little vitamin
C, far less than even monkeys or guinea pigs in captivity. Vitamin C
deficiency may be the main reason so many people are dying prematurely of
heart disease and stroke.

Forget about statistical risk factors for atherosclerosis—we need to
understand the physiological mechanisms. A dynamic flow of vitamin C can
provide sufficient antioxidants to quench the oxidation involved in damage
to the arteries and can stem the resultant chronic inflammation. Individual
people need different amounts of vitamin C, but at least 3 grams a day would
be required for a healthy adult to achieve dynamic flow. Smoking is a “risk
factor” because it pollutes the tissues with free radicals, destroys vitamin C,
and promotes inflammation.

Remove fructose from your diet: it enlarges the liver, makes people fat
around the waist, damages the arteries, and produces the lipid profile
considered so dangerous by mainstream medicine. Fructose is contained in
sugar (sucrose) and, particularly, high-fructose corn syrup. There are other
ways of sweetening food that are less dangerous: those with a sweet tooth
could use glucose, or a natural sweetener, such as stevia. If you fear
atherosclerosis, then be sure to avoid fructose.



We have provided a list of simple ways to change your diet to prevent or
reverse heart disease. For those wanting to prevent the disease, we suggest
small steps. Try one supplement at a time and see how it makes you feel.
Lower your sugar intake gradually—perhaps start by having less in your
coffee or tea. Make sure what you are doing is sustainable. If you find it
almost impossible to come off junk food, then at least take dynamic flow
vitamin C and a good multivitamin. The cost is low and the benefit could be
ten or twenty extra years of productive life.
Those who already have atherosclerosis or a related condition such as

diabetes, or who have had a heart attack or stroke, probably do not need
encouragement to get back to good health. The illness may be stabilized by
taking dynamic flow vitamin C and other antioxidant supplements, which
may lower the risk of another event. However, reversal of atherosclerosis
needs more effort and higher levels of antioxidants.
The intake of vitamin C required to reverse the disease is probably in

excess of 10 grams a day, preferably including some liposomal vitamin C.
The tocotrienol form of vitamin E may also be effective. Alpha-lipoic acid
would work well with either or both of these antioxidants. Reversing the
disease is far more difficult than preventing the problem in the first place.
Despite this, the limited evidence available indicates that atherosclerosis can
be reversed with supplements. By making relatively small changes to your
lifestyle, you can take back your life and stop being afraid of heart disease.
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