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FOREWORD
by Julian Whitaker, M.D.

In the mid-1960s, Nobel Laureate Linus Pauling

began to study elements such as vitamin C, niacin,

folic acid, and a number of other substances we now
collectively call vitamins. It fascinated him that these

elements could be used therapeutically in doses often

a thousand times that found in food. In 1968, Pauling

coined the term orthomolecular medicine and defined

it as the use of elements common and essential to the

body in various dosages to prevent and treat illness.

Whereas vitamin and mineral supplementation is

common practice today, it is brand new to human his-

tory. That's because prior to the middle part of the 20th

century there was no way to synthesize or extract vita-

mins and nutrients from other substances. In fact, the

accurate molecular structure of vitamin C, one of the

simpler vitamins, wasn't nailed down until the mid-

30s. The discovery of these orthomolecular substances

and their subsequent utilization in the prevention and

treatment of disease is, in my opinion, the greatest

medical advancement of the 20th century.

Unfortunately, the medical "business" is virtu-

ally owned by the pharmaceutical interests. Drug



companies must patent the molecular structure of the

active ingredient of their products in order to make a

profit. Orthomolecular substances cannot be patented

because they exist in nature. What does this mean?

Nearly all prescription drugs, with the exception of

some hormones, are not only substances not found in

the human body— they are foreign to life!

Yet, these patented drugs enable the pharma-

ceutical companies to garner truly obscene profits.

This money allows them to buy and spread influence

in virtually every area of our society. Each year Big

Pharma spends a whopping $16 billion on direct-to-

physician promotion and another $4 billion peddling

their wares directly to consumers through advertising.

Consequently, the thought of utilizing orthomolecular

substances to prevent and treat disease is not only for-

gotten but scorned by practitioners who are easy prey

for the pharmaceutical industry.

The irony is that if an orthomolecular substance

works today, it will work a million years from now.

This cannot be said for the prescription drugs of today,

many of which will be nonexistent only 100 years from

now— if that long.

One barrier to physicians and individuals using

orthomolecular substances is that they contradict the

elements of style. That is to say, we all want and desire

the latest and greatest. We look to new drugs with ir-

rational hope. A "true breakthrough" hits the market,

everyone rushes to try it, and when it fails yet another

blockbuster drug takes its place. It's a vicious cycle.

Orthomolecular substances, however, are found to



have an increasing value rather than the decreasing

value of drugs. In other words, vitamin C is not just for

scurvy anymore.

The discovery of broadening benefits of orthomo-

lecular substances is truly exciting, and Thomas Levy,

MD, JD, is on the forefront in educating us on the posi-

tive effects of regular, large doses of one of the most

remarkable orthomolecular substances: vitamin C.

In his first book on vitamin C, Curing the Incurable,

Dr. Levy educated us on the use of vitamin C for the

treatment of infections and toxins. This book opens our

eyes to the almost unbelievable value this vitamin has

in treating and preventing cardiovascular disease, our

nation's deadliest killer.

Every aspect of the paradigm of elevated choles-

terol being the culprit in cardiovascular disease, along

with hypertension accelerating the process, is effec-

tively dismantled by Dr. Levy's precise information on

the role vitamin C plays in all heart risk factors. The

mechanism of atherosclerosis, outlined by Dr. Levy,

showing that the absence of vitamin C causes connec-

tive tissue of the wall of the arteries to become mushy

and watery allowing penetration of foreign substanc-

es, is both intriguing and convincing.

In his last chapter he points out convincing evi-

dence from a recent study which demonstrates that

slightly increasing your vitamin C tissue concentration

reduces all causes of mortality. This decrease is contin-

uous and inversely proportional to the level of vitamin

C maintained in the system. People with the highest

vitamin C levels had the lowest death rate from all



causes, and this reduction in death rate was indepen-

dent of the presence or absence of other risk factors.

Dr. Levy should be commended and applauded.

He has put an enormous amount of effort into con-

vincing us of the benefits of ingesting high volumes

of vitamin C, which constitutes virtually no effort. It is

amazing that a practice of such simplicity, such ease,

and such little negative consequence could have such

a magnitude of benefits in combating our more serious

and deadly diseases. The message of Dr. Levy's book is

very simple: Substantially increase your levels of vita-

min C, keep them up to par, and live well and long.
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CHAPTER 1

It's Time for a
Unifying Perspective

of Heart Disease

The art ofhealing comes from nature and notfrom

the physician. Therefore, the physician must

startfrom nature with an open mind.

Paracelsus

Today, heart disease, primarily coronary heart

disease, remains unchallenged as the leading cause

of death throughout the world. This book will

scientifically demonstrate that atherosclerosis — the

buildup of plaque in the arteries which leads to heart

attacks— is easily preventable and even reversible.

Furthermore, this book will also demonstrate that

heart disease, one of the most complex and frequently

researched topics in all of medicine, is not so difficult to

understand when looked at from a different, unifying

perspective.

Simply stated, atherosclerosis is a disease that

appears to be initiated by a deficiency of vitamin C
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in the innermost lining of the arteries. This innermost

lining, called the intima, once damaged by a lack of

vitamin C, initiates and stimulates a host of different

plaque-building processes. The mechanisms that are

set in motion for any particular individual depend on

a variety of different cardiac risk factors, but the result,

arterial blockage, is always the same.

Scurvy, the disease that results from insufficient

vitamin C intake over an extended period of time,

is usually thought of as a condition that affects the

entire body equally. Clinically, scurvy is characterized

by weakness, anemia, and a tendency to have easy

bleeding into the tissues, especially the gums. In fact,

scurvy is very often a much more localized, focal

process. While focal scurvy does typically require

some degree of generalized vitamin C deficiency in

the body, the overall body can clinically appear very

healthy with specific areas of the body nevertheless

severely deficient in vitamin C.

An individual with advanced periodontal disease,

an example of a focal scurvy as determined by gum
biopsy specimens, will not usually display the classical

symptoms of scurvy in the rest of the body. Another

localized disease, cataracts, can be considered a form

of focal scurvy in the cornea. Similarly, atherosclerosis

can readily be characterized as "arterial scurvy,"

because the lack of vitamin C in the arterial linings

appears to always be the first identifiable starting point

for the development of coronary heart disease.

How does a focal scurvy occur in the midst of what

would normally be considered sufficient vitamin C
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intake? The fact is, there are known conditions in the

body that can accelerate the depletion of vitamin C in

certain tissues and structures. This is certainly the case

in arterial scurvy.

For this reason, the treatment of arterial scurvy,

while straightforward, requires attention to details oth-

er than simple vitamin C supplementation. For many
different reasons, regular vitamin C supplementation

is of benefit to nearly everyone, and the general health

can be expected to improve even if no other interven-

tions are taken. However, it is important to understand

why a given person has low levels of vitamin C in their

arterial linings in the first place.

In almost every case, the cause of low vitamin C
levels in the arterial linings is a significant daily toxin

exposure. These toxins keep neutralizing (oxidizing)

the body's stores of vitamin C making the maintenance

of active (reduced or non-oxidized) vitamin C levels in

the various tissues of the body virtually impossible.

The arterial intima is especially prone to this lo-

calized deficiency. Whenever any toxins are released

into the blood, the inner lining of the arteries is logi-

cally one of the first "destinations" for the toxins to

gather and start neutralizing local vitamin C stores, at

least partly explaining why arterial scurvy is probably

the most common form of focal scurvy.

This is why the practical suggestions portion of

this book might initially seem so overly involved or

detailed. The proper removal of dental toxicity, espe-

cially root canal-treated teeth, is absolutely essential

for minimizing an otherwise very large source of daily
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toxicity. Nutrition to minimize daily toxin exposure

absorbed from the gut is also extremely important.

When the lion's share of daily toxin exposure to the

body has been brought to a reasonable minimum,

quality supplementation is freed of its burden to neu-

tralize a large and relentless toxin exposure. Then, and

only then, can the natural healing of the blood vessel

proceed as the antioxidant and nutrient status of its in-

ner wall becomes optimized.

So, prepare to be amazed, especially if you are a

health care practitioner who has always felt that ath-

erosclerosis is largely an unstoppable and steadily pro-

gressive disease. It is not. An objective review of the

available scientific evidence demonstrates otherwise.

Turn an abnormal coronary angiogram into a normal

one. What is now considered a rare but theoretically

possible occurrence can now become an expected out-

come.
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CHAPTER 2

The Genesis of

Arterial Narrowings
and Blockages

In order to fully appreciate why arterial narrow-

ings develop, you must have a reasonable understand-

ing of the anatomy of a normal blood vessel. You will

also need to know what it takes to produce and main-

tain a normal blood vessel. You may be tempted to

pass over this "technical" information, but it will be of

immeasurable benefit if you take the time to compre-

hend what is presented here.

The Normal Artery

The discussion here will be restricted to the larg-

est arteries in the body and the smallest ones, the capil-

laries. Both of these types of blood vessels are the most

significant players in the development of atherosclero-

sis. It is also important to realize that the arteries of the

body are the blood vessels that deliver the blood away

from the heart. The blood pressure required to pump
your blood into the tissues farthest from the heart ex-



24 STOP AMERICA'S#! KILLER

erts great stress on all the vessels on the arterial side of

circulation with the greatest pressure occurring in the

largest arteries close to the heart.

These arterial vessels gradually decrease in di-

ameter until they become capillaries. Capillaries are so

small that blood cells can only pass through^n single

file. As the blood continues to travel through the capil-

laries, the vessels gradually increase in size becoming

the veins on the venous half of the body's circulation.

It is the venous system that returns blood to the heart

and lungs for reoxygenation and

redistribution throughout the body

via the arterial system.

The venous system requires

much less blood pressure to move

your blood back to the heart than

is found in the arterial system. The

much higher blood pressure in the

arterial system is likely one of the primary reasons that

arteries are far more prone to develop thickenings of

the vessel walls with subsequent narrowings or block-

ages. In fact, the largest arteries develop most of the

atherosclerosis, and the largest arteries are the blood

vessels that must deal with the highest of blood pres-

sures.

As the arteries get smaller and eventually taper

down to the capillary level, the blood pressure in those

vessels also gets progressively lower. The smaller ar-

teries get much less atherosclerosis, and the disease is

rarely seen at the capillary level. High blood pressure.

EXHIBIT 1

The vessels

exposed to the

highest blood

pressure, the

arteries, are the

most prone to

atherosclerosis.
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then, appears to be directly associated with atheroscle-

rosis, and it is probably one of the primary factors in its

development.

Figure 2.1 — The Anatomy of an Artery

Loose
connective tissue

ADVENTITIA
A loose layer of connective

tissue in a gel-like matrix which

surrounds the vessel.

}

MEDIA
A layer of interwoven smooth
muscle cells and elastic connective

tissue fibers in an encasing elastic

membrane.

INTIMA
A composite layer consisting of the

endothelium, a delicate layer of

subendothelial (intimal) connective

tissue, and an encasing elastic

membrane.

External
elastic membrane

Smooth muscle &
elastic fibers

Internal

elastic membrane

Connective tissue

Endothelium

GROUND SUBSTANCE
The gel-like material that acts as the glue that holds cells together in bodily structures

like arteries, ligaments, tendons, muscles, and others. Ample supplies of vitamin C are

required to make and maintain ground substance.

BASEMENT MEMBRANE
Similar in composition to the ground substance, this gel-like substance is the structural

“mortar” that holds the endothelial cells found in the intima. The basement membrane
requires sufficient supplies of vitamin C to remain in its normal gel-like state.

CONNECTIVE TISSUE
Fibrous material that is used to pack, fill, and connect dissimilar structures together. The
primary protein substance in connective tissue is collagen. Collagen requires sufficient

supplies of vitamin C for its creation and maintenance.

The anatomy of the normal artery is fairly

straightforward (Ross, 1992). The thickness of the

arterial wall is composed of three basic layers: the

intima, the media, and the adventitia. The intima is

the innermost layer directly surrounding the blood

flow, and it is composed primarily of a thin layer

of connective tissue with a coating layer of cells
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(endothelium) that directly contacts your blood. This

thin connective tissue layer consists primarily of what

is known as basement^ membrane, which contains a
%

high percentage of collagen.

The next portion of the blood vessel wall, the

media, then begins. The media consists of an inner

layer of elastic fibers and is adjacent to the intima.

Next there is a thick layer of smooth muscle cells that

is contained by another, outer layer of elastic fibers.

Collagen fibers are also interspersed throughout this

muscle layer. The third and outermost part of the

blood vessel wall, the adventitia, is then seen. The

adventitia (add-ven-TEE-sha) consists of a dense

structure containing collagen, elastic fibers, smooth

muscle cells, and numerous fibroblasts. Fibroblasts

are cells that can specialize and multiply to produce a

wide variety of different connective tissues, including

cartilage, collagen, bone, tendon, and other supporting

structural tissues.

A vitamin C deficiency will not only slow or

stop fibroblsts from producing collagen and certain

other proteins, it will also cause mature, functional

fibroblasts to revert to immature fibroblasts that lack

tissue-specific functions (Gould, 1963). This effect of

vitamin C deficiency may play a very important role in

the origin of several types of cancer.

The cells which comprise the blood vessels

are surrounded by an intercellular glue known as

ground substance. Ground substance is the mortar

that holds many of your body's tissues together. It

has essentially the same composition as the basement
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membrane and it serves as a gel-like framework into

which connective tissue cells and fibers are embed-

ded. The ground substance contains a large quan-

tity of very large molecules known as glycoproteins.

Glycoproteins are composed of a protein and a carbo-

hydrate that, in the presence of vitamin C, intercon-

nect to form a thick gel (polymer-

ization) that acts as the "glue" that

binds most of the cells in the body

together.

The concept that the ground

substance has such a gel-like con-

sistency was held by multiple

earlier investigators (Clark and Clark, 1918 and 1933;

EXHIBIT 2

Vitamin C is

essential for

producing and
maintaining the

intercellular glue

that keeps arteries

strong and intact.

Laguesse, 1921; Bensley, 1934; McMasters and Parsons,

1939).

Vitamin C is essential to maintain the strength of

this intercellular glue (Pauling, 1983). The intercon-

nected, gel-like nature of the molecules in the inter-

cellular cement tends to be optimal when vitamin C
levels are optimal. When vitamin C is deficient, the

interconnections are broken (depolymerization), and

the intercellular glue, in ground substance and base-

ment membranes, loses its gel-like nature and becomes

loose, runny, and watery

This loss of the gel-like consistency of the ground

substance in the face of vitamin C deficiency was re-

ported by Wolbach and Howe (1926). Kefalides (1968)

also noted that the basement membrane in blood ves-

sels appeared to contain a protein either very similar or

identical to the collagen of bone and connective tissue.
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Priest (1970), looking at mouse cells in culture, found

that vitamin C stimulated the formation of the base-

ment membrane, while scurvy conditions restricted its

formation.

Berenson (1961) put it another way, noting "that

the normal biochemistry of units which compose con-

nective tissue is of major impor-

tance in maintenance of the integ-

rity of the cardiovascular system."

Gersh and Catchpole (1949)

suggested that the level of glyco-

proteins in the blood was a direct

reflection of the state, or health,

of the intercellular glue surround-

ing the tissues of the body. Higher

blood glycoprotein levels were considered reflective of

a poorer status, or greater abnormality.

A bit later, Pirani and Catchpole (1951) proposed

that the "ungelled" molecules (depolymerized or

fragmented glycoproteins) from the intercellular glue

readily gained access to the blood when their inter-

connections were dissolved due to

vitamin C deficiency They showed

that guinea pigs with either acute

or chronic scurvy had elevated

levels of these molecules in the

strated that the administration of

vitamin C decreased their levels

in the blood. This directly implies that the integrity

of the intercellular glue (ground substance) had been

blood. Furthermore, they demon-

EXHIBIT 4

Administration of

vitamin C has been
shown to decrease
the “leakage” of

“intercellular glue”

components into

the blood.

EXHIBIT 3

Vitamin C
deficiency has

been shown to

breakdown the

“intercellular glue”

into components
that “leak” into the

blood.
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restored by the vitamin C and the smaller, previously

disconnected glycoproteins were no longer "leaking"

into the blood.

Fisher et al. (1991) found

that vitamin C is needed for the

production of both glycoproteins*

and collagen by fibroblasts. This

relatively recent study helps to

confirm the validity of the much
earlier work by Wolbach and

Howe (1926), Gersh and Catchpole

(1949), and Pirani and Catchpole (1951) indicating that

vitamin C is essential for maintaining the integrity of

the glycoprotein-containing ground substance.

When the intercellular glue in your arteries be-

comes watery due to the lack of vitamin C, the first

step of atherosclerosis has taken place.

Early on, when little further change has taken

place, the process can be com-

pletely reversed in a very short

period of time with the proper re-

plenishment of vitamin C. When
the atherosclerotic process has

evolved further, it is still revers-

ible, although the degree of rever-

sal tends to lessen and the amount

of time to achieve that reversal tends to be greater.

Another important point to take away from this

brief anatomy lesson on the arterial wall is that all

*The terminology for glycoprotein is not consistent in the literature. In this

case, the researchers often appeared to use the term proteoglycan as a

synonym for glycoprotein.

EXHIBIT 6

All three layers

In arterial walls

require the normal
formation of

collagen to remain

healthy and strong.

EXHIBIT 5

When the

intercellular glue

in the arteries

becomes watery

due to the lack

of vitamin C,

the first step of

atherosclerosis has

taken place.
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three layers in the wall require the normal formation

and maintenance of collagen in order to be an anatomi-

cally normal structure. Buddecke (1962) noted that the

"arterial wall corresponds in its morphological struc-

ture to a formed connective tissue."

Vitamin C is absolutely essential for the normal

formation of collagen throughout

your body (Gould, 1958; Ohlwiler

et al., 1960; Barnes, 1969). Further-

more, adequate amounts of vita-

min C are essential for the proper

maintenance of normal collagen

previously created in the presence

of adequate vitamin C. All cells

and tissues in the body undergo some degree of turn-

over and metabolism, requiring an ongoing supply of

nutrients, especially vitamin C.

Collagens are the most abundant proteins in the

human body, constituting about 30% of the body's to-

tal protein content. Probably the single most important

characteristic of collagen is that it physically has a stiff,

strong nature. This characteristic literally allows col-

lagen to give the tissues in which it is predominant a

substantial mechanical strength, resistant to rupture or

significant distortion.

Tissues containing significant amounts of collagen

include tendons, ligaments, cornea, lens, skin, bone,

teeth, cartilage, heart valves, blood vessels, smooth

muscles, basement membranes, gut, and some organs.

Collagen is also an important constituent in many of

the tissue spaces surrounding cells (the extracellular

EXHIBIT 7

Vitamin C is

required for the

norma! production

and maintenance
of collagen

throughout the

body.
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framework, also occupied by the ground substance),

where it is not organized into any of the defined tissue

types noted in the previous paragraph.

Another aspect of the arterial system that is in-

volved in the later stages of atherosclerotic blockages

is the capillary system. Capillaries develop inside ad-

vanced atherosclerotic blockages of significant bulk so

that the blockages can have some blood supply of their

own and not die (become necrotic). However, this will

often result in the exposure of capillaries to blood pres-

sure levels not normally encountered by the capillary

system. This exposure of the structurally frail capillar-

ies to unusually high blood pressure can result in the

rupture of these small blood vessels. When the capil-

laries are present in an advanced, bulky atherosclerotic

plaque, their rupture can result in bleeding into the

plaque itself, sometimes resulting in a sudden, total

blockage of the artery as that area quickly expands

(Paterson, 1936, 1938, and 1941).

Structurally, the capillary is like a blood vessel

composed of intima only, much like the internal lining

of a large artery without the other two supporting lay-

ers. Furthermore, the diameter of the capillary is very

tiny, often requiring single red blood cells to bend a bit

in order to pass through. Essentially, as the larger ar-

teries taper down to the capillary level, only the intima

layer is retained, since capillaries are not normally ex-

pected to withstand the high blood pressures found in

the arteries close to the heart.
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Why Arterial Narrowings Develop

Arterial narrowing refers to a decrease in the

internal diameter (caliber) of the blood vessel. When
the narrowing gets restrictive enough, the blood flow

downstream from the narrowing is decreased. Nar-

rowing results as the wall surrounding the blood ves-

sel thickens,* thus reducing the size of the internal pas-

sageway.

A number of different factors can play a role in

whether an arterial narrowing develops. Practically all

of the seemingly diverse factors causing atherosclerotic

wall thickenings in the arteries end up inflicting their

effects either directly or indirectly through the conse-

quences of vitamin C deficiency. In a real sense, then,

vitamin C deficiency appears to be the "final common
pathway" that determines whether a given factor will

cause an arterial narrowing to develop.

Degeneration: 1st Stage of Atherosclerosis

Probably the first significant change that takes

place in the blood vessel wall in the face of a signifi-

cant vitamin C deficiency is the ungelling of the gly-

coproteins in the basement membrane and the ground

substance. Associated with this change, electron mi-

croscopy has revealed that the endothelial cells in

scurvy-stricken guinea pigs begin to separate (Gore et

al., 1965).

This "ungelling" of the "internal glue" can be

considered the "degenerative" phase of atheroscle-

*There are several synonyms for this process of arterial thickening,

including “lesion,” “plaque,” or “blockage.”
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rosis. This degeneration results in the leakage of the

unlinked glycoproteins into the blood, and the gel-like

consistency of the ground substance becomes loose

and watery. As the ground substance loses its grip on

the cells that line the interior wall, the blood vessel wall

is "broken down," and the body then compensates by

"thickening" the arterial wall.

Figure 2.2 — Early Progression of Arterial Scurvy

ARTERIAL CROSS SECTION
NORMAL STATE

Endothelial cells are firmly

embedded in healthy, gelled

basement membrane. Vitamin C
is essential for the maintenance

of the collagen and glycoproteins,

as well as the normal “jelly-like”

consistency of healthy basement
membrane.

ARTERIAL CROSS SECTION
“DEGENERATIVE STAGE”

A deficiency of vitamin C changes
the consistency of the basement
membrane from “jelly-like” to watery.

Substances normally in the blood,

such as calcium, fats, and cholesterol

are now able to more easily pass

between the endothelial cells into

the basement membrane. This

causes a thickening of the intima

and consequently a smaller arterial

diameter.

ARTERIAL CROSS SECTION
“PROLIFERATIVE STAGE”

In order to fortify the weakened arterial

wall against eventual failure/rupture,

the body activates fibroblasts (cells

that generate collagen and fibers). At

the same time, macrophages (a special

type of white blood cell) enter the intima

to “eat up” the invading deposits of

cholesterol, calcium, and fats, All of this

activity contributes to the noticeable

thickening of the arterial wall.
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It is felt that this breakdown of ground sub-

stance directly leads to a number of subsequent con-

sequences. G^rsh and Catchpole (1949) proposed that

this change in the physical consistency of the ground

substance must have an influence on the diffusion of

both nutrients and metabolites between the cells of the

blood vessels. They asserted that the normal, gel-like

state of the ground substance tends to be water-insol-

uble, while the abnormal, ungelled state of the ground

substance is very water-soluble. Such a change in the

basic state of solubility can have very wide-ranging ef-

fects on what can and cannot diffuse into these areas.

Gersh and Catchpole also postulated that it is

likely that the ungelling of the large interconnected

molecules in the ground substance also produces

smaller molecules. These smaller molecules have a

greater chance of bonding to and/or interacting with

the nutrients and waste products that normally pass

between the cells and the blood in abnormal ways.

Such interactions could dramatically hinder the ability

of the endothelial cells lining the inside of the artery

to block the penetration of unwanted substances and

their subsequent deposition.

Recall that the endothelial cells are actually

embedded in the basement membrane. Whether the

basement membrane is firm and jelly-like or loose and

watery will determine whether certain unwanted sub-

stances (like calcium, cholesterol, and fats) abnormally

diffuse into the vessel wall, causing progressive thick-

ening. As the initial stages of atherosclerosis evolve,

such a thickening is commonly seen.
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On the other hand, any factor that increases the

thickness of the basement membrane (like calcium,

cholesterol, and fats) can be expected to decrease the

ability of beneficial substances dissolved in the blood

(like vitamin C and other nutrients) to normally pen-

etrate the vessel wall and reach deep into the tissues.

Gersh and Catchpole also suggested that this ini-

tial breakdown of the ground substance or basement

membrane directly promotes the abnormal formation

of calcium deposits within these substances. Even

though hard, rock-like areas of calcification are not

seen grossly until the latest stages of atherosclerosis, it

is interesting to note that the predisposition to calcifi-

cation with actual calcium deposition appears to begin

very early in this disease.

Proliferation: 2nd Stage of Atherosclerosis

After the basement membrane /intercellular

ground substance has lost its gel-like consistency and

acquired new properties of increased water solubil-

ity, the next changes seen in the regular evolution of

atherosclerosis can now take place. All of these subse-

quent changes of atherosclerosis can be lumped into

what is known as the "proliferative" phase of ath-

erosclerosis, which follows the initial "degenerative"

changes noted above.

Soon after the ground substance ungels and lipids

get deposited into it, an abundance of cells in the inti-

mal area of the blood vessel will be seen to accumulate

or proliferate. Typically these cells are macrophages,

which are special white blood cells that serve to engulf.
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or "eat up," what the body interprets to be undesirable

foreign bodies. In this case, the foreign bodies are the

lipid deposits in the ground substance and basement

membrane. As noted in the section on inflammation

in Chapter 4, this influx of macrophages could also be

a compensatory mechanism by the body to attempt

to deliver vitamin C to areas of the blood vessel wall

depleted of it. As more lipid gets deposited and more

macrophages show up to ingest that lipid, the blood

vessel wall begins to show a clear thickening at the

sites that had initially been most depleted of vitamin C.

This thickening of the intimal lining of the blood ves-

sel is generally the first easily detectable indicator that

atherosclerosis has begun to evolve.

What appears next in the evolution of atheroscle-

rosis depends upon the immediate microenvironment

surrounding the damaged basement membrane and

ground substance. The presence of high circulating

levels of cholesterol and lipoprotein(a) will produce

one effect, while normal or even low circulating levels

of these substances will produce another effect. Also,

the presence of toxins and microbes in the blood will

have its own effect on what happens next.

With the absence or significantly lessened pres-

ence of infectious agents and circulating toxins in the

blood (e.g., from root canal-treated teeth or periodontal

disease), the component of inflammation in the evolu-

tion of atherosclerosis can be expected to be much less

pronounced. Although the very state of vitamin C de-

ficiency likely helps to sustain the presence of inflam-

mation in the atherosclerotic blood vessel wall (see
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Chapter 4), the presence of infection and toxicity would

be expected to make the inflammation risk factor for

the development of atherosclerosis much more pro-

nounced.

Infection and toxicity will also accelerate the rate

at which vitamin C is depleted from the body (Levy,

2002) and the blood vessel wall.

Diphtheria toxin, which will substantially increase

the rate of vitamin C depletion, seems to favor the de-

velopment of a type of arteriosclerosis that focuses on

the media (middle layer) of the artery in both the vi-

tamin C-deprived guinea pig (Menten and King, 1935)

and the normal guinea pig (Bailey, 1917). Menten and

King also found that other infectious and infectious/

toxic agents could produce thickening only in the arte-

rial media while leaving the intima largely unaffected.

Interestingly, these investigators also found that

the vitamin C-depleting diphtheria toxin produced

a degeneration of the insulin-producing cells of the

pancreas in the guinea pigs. This resulted in higher

blood glucose levels. As will be repeatedly shown in

this book, few risk factors operate completely inde-

pendently, and toxins can clearly play a role as well in

producing diabetes or aggravating pre-existing diabe-

tes, which is a significant risk factor for atherosclerosis

by itself.

The clinical picture resulting from any toxin will

basically depend upon where the toxin biochemically

is prone to accumulate, with the resulting vitamin C

deficiency developing in that area of accumulation.
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Finally, the degree of vitamin C deficiency will

also be a significant factor determining the relative

impact of other risk factors present at the time. Risk

factors are not static processes;

multiple factors can increase or

even amplify the impact of each

other, and this variability, com-

bined with a greater or lesser

deficiency of vitamin C, can pro-

duce differing evolutions of ath-

erosclerosis. King and Menten

(1935) reached a similar conclu-

sion, noting that there is a "wide

zone of vitamin C deficiency" short of scurvy, and that

bacterial toxins such as diphtheria toxin can have vari-

able levels of harmful effect depending upon the de-

gree of vitamin C deficiency.

Lipids (e.g., cholesterol and lipoprotein(a)) begin

to be deposited in the ground substance after the un-

gelling of the glycoproteins due to vitamin C deficiency

has taken place. This lipid can initially be detected with

the use of special staining for visualization with the mi-

croscope (Moon and Rinehart, 1952). The change in the

physical restraint offered by a gel versus the physical

restraint offered by a thin, watery substance appears

to play a substantial role in allowing the uptake of the

lipids circulating in the blood into the altered ground

substance. Also, as noted earlier, the solubility charac-

teristics of the basement membrane/ ground substance

change dramatically in the face of vitamin C deficien-

cy, which directly affects whether the substances taken

EXHIBIT 8

The clinical picture

resulting from any
toxin is dependent
upon where the

toxin is prone to

accumulate, with

a focal vitamin

C deficiency

developing there.
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up from the blood remain in solution after getting into

the basement membrane/ ground substance area.

Overall, then, a focal vitamin C deficiency in the

arterial wall "degenerates" the basement membrane

allowing the abnormal deposition of solutes such as

calcium, cholesterol, and fats. Subsequently, there is a

"proliferation" of macrophages in the basement mem-
brane which continues as long the abnormal deposi-

tion of solutes continues. And, until vitamin C levels

in the arteries normalize, abnormal deposits will con-

tinue to appear and macrophages will continue to pro-

liferate and engulf the solutes, thereby continuing the

relentless progression of atherosclerosis.



*
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Section Two

Coronary
Heart Disease

Risk Factors and
Vitamin C Deficiency
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CHAPTER 3

High Blood Pressure

and Vitamin C
Deficiency

Inadequate Vitamin C Initiates High Blood
Pressure's Plaque-Building Activity

High blood pressure is a well-known risk fac-

tor for the development of atherosclerotic lesions in

the arteries (Stamler et al., 1985; Hjerkinn et al., 2005;

Kempler, 2005). What is not so well known is that high

blood pressure does not act alone in contributing to

arterial narrowings and blockages. Studies show that

high blood pressure requires an accompanying lack of

arterial vitamin C to initiate these damaging affects.

In order for an artery to maintain normal integrity

over time in the presence of elevated (or even normal)

blood pressure, the collagen content in all three lay-

ers of the blood vessel must be of optimal amount and

quality. Sufficient vitamin C must be taken on a regular

basis in order for this to take place (Blanck and Peter-

kofsky, 1975; Wendt et al., 1997; May and Qu, 2005).
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As more fully discussed in Chapter 2, when vita-

min C levels remain low long enough, the first change

that begins to take plate in the blood vessel is what is

known as a "degenerative" change. Simply put, the

microscopic picture of such tissue shows a lessening

of structural organization, which includes a lessening

in the quantity of collagen. Furthermore, the collagen

that is still present can be expected to be mechanically

inferior and not as strong as normal collagen. The deg-

radation of collagen quality can occur even if the colla-

gen was originally created in the presence of adequate

vitamin C.

Lanman and Ingalls (1937) were able to show

that the healed wounds in guinea pigs deprived of

vitamin C had "greatly inferior tensile strength" com-

pared to the healed wounds of animals given adequate

vitamin C. Stolman et al. (1961) were able to show that

normally formed collagen showed an early breakdown

when vitamin C supplementation was withdrawn

from guinea pigs.

Abt et al. (1959) were also able to show that vita-

min C is essential not only for normal tissue healing,

but also for the maintenance of previously formed scar

tissue. Pirani and Levenson (1953) also found that scar

tissue is more sensitive than normal connective tissue

to the deficiency of vitamin C.

This finding directly implies that maintenance

of the atherosclerotic, "scarred" blood vessel requires

even more vitamin C to maintain its integrity, how-

ever impaired, than if it had developed normally in

the presence of adequate amounts of vitamin C. The
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presence and quality of collagen is probably the most

significant factor in determining how mechanically

strong a healed wound, or a blood vessel, will be.

When there are abnormal

amounts of mechanically inferior

collagen in a given area of a blood

vessel wall, some degree of break-

down and degeneration of the normal tissue structure

can be expected to be one of the first detectable chang-

es under the microscope.

Logically, if a normal vitamin C status could be

regained at the point of early breakdown or degenera-

tion of the collagen substructure of the blood vessel, a

complete or near-complete healing of the blood ves-

sel could be anticipated. However, when the levels

of vitamin C remain low over a prolonged period of

time, adequate amounts of quality collagen and other

important proteins simply cannot be synthesized, and

the body proceeds to compensate

in the only way it can.

If no compensatory mecha-

nism existed, the blood vessel

would relentlessly continue its de-

generation until it became so weak

that it eventually failed, with pro-

gressive enlarging of the vessel's diameter (dilatation),

leaking of blood, and/or frank rupture.

To prevent this ultimately lethal outcome, the

body starts a compensatory mechanism known as

a "proliferative" reaction. Simply put, without the

normal amounts of quality collagen being present in

EXHIBIT 10

Even larger levels

of vitamin C
are essential for

proper healing of

damaged tissues

and maintenance
of scar tissue.

EXHIBIT 9

Plaque is a type of

arterial scar tissue.
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the blood vessel wall the body has to find a way to

strengthen the blood vessel wall. The body accom-

plishes this wall strengthening by stimulating intense

cellular proliferation, typically with fibroblasts, in the

intima and the immediately adjacent media.

As this cellular multiplication proceeds, the blood

vessel wall physically thickens over areas that had

been depleted of collagen, in the form of an evolving

atherosclerotic plaque. This thickening is the body's

way of focally fortifying the blood vessel wall in the

absence of normal collagen formation, as the eventual

consequence of vitamin C deficiency in that specific

location.

Ironically, the mature fibrous plaque of atheroscle-

rosis actually has a high concentration of collagen in it

(Levene and Poole, 1962). As just discussed, in order to

strengthen areas of collagen-deficient vessel walls, the

body stimulates the mass production of fibroblasts.

Fibroblasts are the cells that produce collagen

and these newly created cells start to cover areas of

the internal surface of the arterial wall, putting them

in direct contact with the blood flow. This proximity

to the blood flow undoubtedly allows these newly

created "collagen factories" to better grab circulating

vitamin C than if they had to rely on the vitamin C

penetrating the deeper reaches of the arterial wall.

And, even while collagen production is increasing in

the plaque itself, it still remains depleted in the arterial

wall as long as overall vitamin C levels in the body re-

main depressed.
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Crawford and Levene (1953) were able to demon-

strate that the media of the arterial wall was physically

thinned and decreased in mass, even when directly un-

der an area of atherosclerotic thickening of the blood

vessel wall. This supports the concept that deeper ar-

eas of the atherosclerotic blood vessel wall remain col-

lagen-poor even when the compensatory fibrous thick-

enings atop such areas are collagen-rich.

Not surprisingly, the actual composition of the fi-

brous atherosclerotic thickening is variable, depending

upon the variety of risk factors present. After the thick-

ening is initiated by the cellular proliferation, more

mature, obstructive blockages in the artery can then

evolve in a number of different ways.

These advanced lesions are known as fibrous

plaques, and they can subsequently become sites of

hemorrhage, complete blood vessel blockage, and / or

calcification. Furthermore, whenever there is the slight-

est degree of hemorrhage or even leakage of blood into

an atherosclerotic plaque, further stimulation of fibro-

blastic growth can be anticipated, as the presence of

hemoglobin is known to induce such growth (Baker,

1929). Certainly, it has been established that hemor-

rhage into a plaque (intraplaque) will lead to overall

plaque progression and growth (Corti et al., 2004). This

is likely one of the reasons why advanced atheroscle-

rotic plaques are more difficult to completely reverse

than early lesions.

Strongly supporting the concept that high blood

pressure can initiate atherosclerosis and promote its

continued development by overtaxing collagen-de-
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pleted blood vessels walls is the fact that advanced

atherosclerosis does not typically develop in arteries

within the heart (intramyocardial coronary arteries)

(Cheng, 2000; Scher, 2000). An intramyocardial coro-

nary artery is one that courses directly through the

heart muscle itself.

The diseased coronary arteries that are the focus

of a bypass surgery or a balloon angioplasty procedure

are always "epicardial," meaning that they course over

the exterior of the heart, with only their intramyocardi-

al branches dipping into the heart muscle. This means

that the epicardial coronary artery has only the resis-

tance offered by the blood vessel wall itself to counter

the ongoing burden /trauma of elevated blood pres-

sure.

Consistent with this assertion is the fact that the

distribution of atherosclerotic plaques in the epicardial

coronary arteries is concentrated in the areas of highest

physical stress, such as the points

of bifurcation and branching (Thu-

brikar and Robicsek, 1995). The

intramyocardial coronary artery,

however, has the dense, strong

heart muscle completely surround-

ing it. Even when such an artery

is depleted of its normal content

of collagen, the artery is not in danger of significant

secondary dilatation, with subsequent weakening,

leakage, and/or rupture. Because this danger does not

exist, the body does not have the need to institute any

compensatory measures to prevent it from happening.

EXHIBIT 1

1

High blood pressure

can initiate and
promote continued

plaque build up
by overtaxing

collagen-depleted

blood vessels.
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and no significant cellular proliferative response sub-

sequently develops, even though the intramyocardial

coronary artery might be low on collagen as well. This

is also supported by the fact that non-obstructive en-

dothelial disease and early atherosclerosis can readily

be found in intramyocardial arteries (Cooper and Hea-

gerty, 1998; Cantin et al., 2002; Hu et al., 2005). How-
ever, high-grade, fully evolved lesions do not typically

develop in those vessels as they do in the epicardial

coronary arteries. Therefore, it is reasonable to postu-

late that high blood pressure is really only a significant

risk factor for atherosclerosis when three conditions

are met:

1) Vitamin C deficiency has been present for a

long enough period of time,

2) The levels of collagen and other important

structural proteins in the arterial walls are ad-

equately depleted, and

3) No additional external support around the

blood vessel wall is available, as with the epi-

cardial coronary artery (Robicsek and Thubri-

kar, 1994).

Vitamin C Deficiency Shown to Cause and

Sustain High Blood Pressure

There is an additional reason high blood pres-

sure needs a chronic vitamin C deficiency in order to

express its full potential as a risk factor for atheroscle-

rosis. Vitamin C deficiency has been shown to play an

integral role in the actual causation and sustaining of

high blood pressure (Bates et al., 1998; Fotherby et al..
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2000; May, 2000). Consistent with this. Galley et al.

(1997) found that a combined antioxidant supplemen-

tation that included vitamin C was effective in reduc-

ing blood pressure. Furthermore, Duffy et al. (1999)

demonstrated in a double-blind,

placebo-controlled study that vita-

min C was effective as a monother-

apy in lowering the blood pressure

of hypertensive patients. Studies

have also shown that higher blood

levels of vitamin C are clearly re-

lated to lower blood pressure in humans (Moran et

al., 1993; Ness et al., 1996; Ness et al., 1997; Sakai et al.,

1998).

By two seemingly independent mechanisms,

then, vitamin C deficiency facilitates both the elevation

of blood pressure itself as well as the susceptibility of

the blood vessel wall to be damaged by that elevated

pressure.

In addition, adequate vitamin C levels not only

make the development of significantly high blood

pressure unlikely, but normal levels of collagen in the

blood vessel walls would probably render any blood

pressure elevation of little or no consequence in the

development of atherosclerosis. As a risk factor for

atherosclerosis and coronary heart disease, then, high

blood pressure appears to need a significant vitamin C
deficiency for maximal effect.

EXHIBIT 12

High levels of

vitamin C shown
effective in lowering

blood pressure in

humans
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CHAPTER 4

Inflammation and
Vitamin C Deficiency

A Probable Mechanism for Delivering

Vitamin C to Deficient Arteries

Inflammation also appears to be a major player

in the development, progression, and ultimate desta-

bilization of atherosclerotic lesions, ultimately leading

to the complete obstruction of an artery (Yu and Rifai,

2000; MacCallum, 2005; Boos and Lip, 2006).

Becker et al. (2001) and Corti et al. (2004) have

noted that plaques prone to complications — such as

sudden complete obstruction— contain large numbers

of inflammatory cells, while stable plaques that have a

lesser complication rate have less evidence of inflam-

mation.

Inflammation is defined as a protective response

to the injury or destruction of tissue, aiming to lessen

the injuring agent and wall off (isolate) the affected

area. In addition to causing other effects, inflamma-

tion also serves to attract white blood cells to the site
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EXHIBIT 13

Cells associated

with inflammation-

white blood cells

and macrophages-
have up to 80 times

more vitamin C
than blood plasma.

of damage. While there are certainly multiple reasons

why inflammation can be initiated, one possible rea-

son that shduld be given consideration is that inflam-

mation is also a mechanism that can assure a specific

delivery of vitamin C to an injured site.

Evans et al. (1982) were able to demonstrate that

different types of white blood cells can have anywhere

from 25 to 80 times greater con-

centrations of vitamin C than that

found in the blood plasma. Even

in states of severe vitamin C defi-

ciency, the white blood cells will

still selectively concentrate what

vitamin C is available. Also, mac-

rophages are very common cells in-

volved in inflammation, and the macrophages derive

from white blood cells known as monocytes, which

Evans et al. found to have the greatest vitamin C con-

centrations (80-fold concentration) of the blood cell

components they tested.

Furthermore, Willis and Fishman (1955) have

documented that human arteries

are commonly depleted of vita-

min C, even in individuals who
were "apparently well-nourished."

They even found that localized de-

pletions of vitamin C often existed

in segments of arteries subjected

to greater mechanical stress. Such

segments had already been identified as having been

especially susceptible to the development of athero-

EXHIBIT 14

Human arteries

are commonly
depleted of

vitamin C, even
in individuals who
appear to be well-

nourished.
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sclerosis in Chapter 3, which addresses hypertension

as a risk factor.

Therefore, one explanation for the ongoing ap-

pearance of inflammation seen in atherosclerotic le-

sions is that the body is attempting to directly deliver

vitamin C to the arterial areas most depleted of it via

the white blood cells carrying the relatively greater

amounts of vitamin C. Perhaps, at least for atheroscle-

rosis, inflammation is only an attempt to keep local

levels of vitamin C from getting even lower.

This concept of inflammation serving as a vita-

min C delivery tool would also fit with the nature of

the long-term inflammatory response seen in athero-

sclerosis, as inflammation does not typically appear

for only a little while and then resolve in the absence of

anti-inflammatory agents and measures.

The vitamin C deficiency persists in the athero-

sclerotic artery, and the inflammation may persist to

some degree in an attempt to compensate for that defi-

ciency. And, of course, the artery also suffers the long-

term consequences of chronic inflammation from the

body's attempts to deal with the shortage of vitamin C
in the arterial tissue.

Even though such inflammation may be the

body's way of getting more vitamin C to an atheroscle-

rotic artery in the face of low body levels of vitamin C,

it is also a factor that facilitates the further develop-

ment of the arterial narrowing when it continues to

persist unchecked.

Compensatory mechanisms that initially protect

and facilitate healing will typically cause pathology
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when the compensatory process becomes chronic and

unchecked (Licastro et al., 2005). Langlois et al. (2001)

looked at patients with severe atherosclerosis in their

legs, frequently finding the indicators of chronic in-

flammation and low vitamin C levels in the blood.

They further suggested that the low vitamin C levels

were probably directly related both to the presence of

inflammation and the severity of the vascular disease.

Still further information supporting the notion

that inflammation serves to draw vitamin C to the

inflamed site comes from some

research on the effects of insulin

on inflammation. Dandona et al.

(2001) were able to conclude from

their research that insulin has a

potent anti-inflammatory effect.

Furthermore, they were able to

demonstrate that insulin reduces

the cellular levels of some of the products of excess

oxidation ("reactive oxygen species"), as well as the

levels of several other substances known to promote

inflammation. As insulin is now known to directly fa-

cilitate the transport of vitamin C into cells (Qutob et

al., 1998; Rumsey et al., 2000), it may well be that this

ability of insulin is the main reason for these observed

lower levels of oxidation byproducts in these cells after

insulin therapy.

In any event, it appears that the presence of more

intracellular vitamin C helps to neutralize the products

of inflammation inside those cells. This again implies

that inflammation may well serve to attract vitamin C

EXHIBIT 15

Insulin, a natural

anti-inflammatory

agent
,
transports

vitamin C into

inflamed cells which

helps to neutralize

the inflammation.
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to inflamed tissues so that the inflammatory process,

with its increased products of oxidation, will be ulti-

mately "cooled off" and quenched by the increased

cellular levels of vitamin C.

EXHIBIT 16

Periodontal gum
disease - a source

of chronic arterial

inflammation -

linked to

atherosclerosis

Many if not All Causes of Arterial

Inflammation Deplete Vitamin C

Chronic inflammation in atherosclerosis, with an

increased risk of heart attack from the total blockage of

a heart artery, has also been related

to the presence of chronic peri-

odontal (gum and adjacent bone)

disease (Beck et al., 1999; Muhles-

tein, 2000; Emingil et al., 2000).

Similarly, periodontal disease has

also been found to be associated

with the development of carotid artery atherosclerosis

(Soder et al., 2005).

Such dental disease chronically releases bacteria

and other infectious agents, as well as their associ-

ated toxins, from the mouth and

gums into the blood. A similar

effect will be consistently seen

when any root canal-treated teeth

are present (Meinig, 1996; Kulacz

and Levy, 2002). When the dental

disease goes unchecked or unad-

dressed, this seeding of microbes and toxins becomes

chronic, and a popular target for these noxious agents

is the readily accessible arterial wall. Once these agents

EXHIBIT 17

Dental disease and
root canal-treated

teeth release a
continual flow of

bacteria and toxins

into the blood
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reach the arterial wall, vitamin C depletion can start or

be further enhanced there.

Vitamin C is arguably the best and most versatile

anti-microbial agent yet to be iden-

tified (Levy, 2002), and the lack of

vitamin C in areas of developing

atherosclerosis (Willis and Fish-

man, 1955) can significantly en-

hance the ability for microbes to

continue to infect or colonize there.

Even if the rest of the body is vita-

min C-deficient and susceptible to infection as well,

the blood vessels are the first tissues to deal with the

microorganisms and toxins squeezed from infectious

periodontal disease into the blood. Indeed, the DNA
specific for multiple periodontal microbes /pathogens

has been detected in atherosclerotic plaques (Hajishen-

gallis et al., 2002). Such a microbe/ toxin presence is yet

another reason for the presence of chronic inflamma-

tion in arteries with developing atherosclerosis.

Microbes from pockets of in-

fection other than in the mouth can

also chronically seed the blood ves-

sel linings and promote chronic in-

flammation. Becker, et al (2001) also

asserted the likelihood of infection

being a primary reason for chronic

inflammation of the arterial wall. Therefore, the lack

of vitamin C can promote inflammation in the arteries

both by allowing microbes to set up shop without too

much of a fight, and by serving as an attraction to the

EXHIBIT 19

Microbial infection

possibly a primary

reason for chronic

inflammation of the

arterial wall.

EXHIBIT 18

A lack of the anti-

microbial power of

vitamin C enhances
ability of microbes

to infect and
colonize arterial

walls.
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inflammation process in order to have more vitamin C
delivered to a depleted area when the body stores are

low. Also, any microbe-associated toxins released into

the blood from remote sites of infection will serve to

accelerate the consumption of circulating vitamin C,

keeping the levels of vitamin C in the arterial walls

especially low, further facilitating the successful colo-

nization of microbes there.

Infection, which will always have some compo-

nent of associated inflammation, has long been ob-

served to at least be associated with different forms

of arterial disease. Klotz (1906 and 1906a) conducted

experiments that indicated that some infections, in-

cluding streptococcal ones, tended

to stimulate cell proliferation in

the intima and inner medial layers

of the blood vessel, much like the

"traditional" form of atherosclero-

sis.

EXHIBIT 20

Autopsies reveal

certain microbial

infections

cause localized

inflammation,

swelling and death
of arterial tissue.

In autopsy examinations,

Weisel (1906 and 1906a) found that many other infec-

tions, such as diphtheria, scarlet fever, measles, chick-

enpox, pneumonia, influenza, and septicemia, induced

almost purely a disease of the arterial media, with in-

flammation, swelling, and some death of arterial tis-

sue. This is the same area of the blood vessel wall that

Menten and King (1935) demonstrated to be affected

most directly by diphtheria toxin.

It should also be noted that the rate of develop-

ment of atherosclerosis in the face of infection can

be very rapid. Willis (1953) noted infection in guinea
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pigs could produce identifiable atherosclerosis when
they were fed a "full diet" and sick for only "a day or

two." Willis (1957) also noted that the early lesions of

atherosclerosis were completely reversible. He also

showed that this reversibility could be achieved very

quickly.

Until it becomes more chronic and entrenched,

atherosclerosis appears to be a very dynamic process,

and many people undoubtedly re-

solve a great number of minor or

early atherosclerotic lesions before

the lesions grow to a point that

quick resolution is no longer fea-

sible.

In addition to associated in-

flammation and infection-related

toxins, infections can also contrib-

ute to the development of atherosclerosis by generat-

ing autoimmune reactions against components of the

blood vessel wall (Kiechl et al., 2001; Leskov and Zat-

evakhim, 2005).

An autoimmune reaction occurs when the im-

mune system directs itself against tissue sites that are

altered by influences such as infections or toxins and

no longer look "normal" to the immune system. Rath-

er, the immune system looks at such altered tissue as

"foreign," mobilizing antibodies and immune cells to

attack this tissue as though it were an alien intruder.

Such altered tissue sites capable of provoking an im-

mune response have been demonstrated in atheroscle-

rotic lesions by Wick et al. (1997).

EXHIBIT 21

Some microbial

infections

can generate

autoimmune
reaction against

components in

arterial walls.
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EXHIBIT 22

Individuals with

autoimmune
disease show

increased

prevalence of

atherosclerosis.

Furthermore, autoimmune antibodies have been

demonstrated to attack endothelial cells in culture

(Mayr et al., 1999) and have been correlated with

atherosclerotic disease in the carotid artery (Xu et al.,

1999). Xu et al. (2000) have also

demonstrated elevated levels of

autoimmune antibodies in patients

known to have atherosclerosis.

Kleindienst et al. (1995) also out-

lined evidence that atherosclerosis

commonly has an autoimmune

component.

It is now well-established that autoimmune dis-

ease is associated with an increased prevalence of ath-

erosclerosis (de Leeuw et al., 2005; Doria et al., 2005;

Frostegard, 2005). In addition to its many other func-

tions and uses, vitamin C has also been shown to be

effective in treating autoimmune disease (Kodama et

al., 1994). It would seem, then, that the ability to lessen

the intensity of an autoimmune reaction provoked by

inflammation and/or infection is but one more reason

why properly dosed vitamin C would be highly effec-

tive in the treatment of atherosclerosis.

Viral infections have also been specifically impli-

cated in the development of atherosclerosis (Fabricant

et al., 1978; Minick et al., 1979; Fabricant et al., 1983).

A specific type of herpesvirus was inoculated into

chickens that were fed either cholesterol-poor or cho-

lesterol-rich diets. Two uninfected control groups were

also followed. Atherosclerosis could not be induced in

uninfected chickens, even when fed extra cholesterol.
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On the other hand, infected chickens, whether

with elevated or normal cholesterol levels, developed

grossly visible lesions of atherosclerosis in the coro-

nary arteries, the aorta, and the major branches off the

aorta. Microscopically, the atherosclerotic lesions were

found to closely resemble the lesions of chronic athero-

sclerosis in man. Blum et al. (2005) found that higher

viral loads in patients infected with human immuno-

deficiency virus (HIV) were associated with poorer

endothelial function, another condition felt to play an

important role in the evolution of atherosclerosis.

It would seem prudent, then, to consider the

possibility that many of the viral diseases faced by

man must be considered as pos-

sible causes, aggravators and/or

potentiators of the atherosclerotic

process.

Other investigators have pro-

vided clear evidence of viruses

promoting the development of

atherosclerosis (Adam et al., 1987;

Cunningham and Pasternak, 1988;

Melnick et al., 1995; Eryol et al., 2005). Nicholson and

Hajjar (1999) also offered evidence that herpes viruses

may even serve as blood-clotting activators, perhaps

playing a role in provoking the total arterial blockages

often seen in the late stages of atherosclerosis. Further-

more, vitamin C has been proven to be the main effec-

tive defense against acute or chronic viral infections,

and it remains the only therapy proven to definitively

cure many viral diseases (Levy, 2002).

EXHIBIT 23

Vitamin C is the

main effective

defense against

acute or chronic

viral infections and
the only definitive

cure for many viral

diseases
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A state of vitamin C deficiency, then, can serve to

both start and maintain the presence of atherosclero-

sis-inducing viruses in the body.

Even if inflammation is serving a role to attract

more vitamin C to a depleted arterial wall, the inflam-

mation itself, unless very acute and short-lived, is

probably going to do more harm from its associated

activities than good from any vitamin C delivered by

the cells.

Becker et al. (2001) noted that the ongoing inflam-

matory process favors tissue degradation or break-

down. Even though acute inflammation is an essential

part of normal healing, chronic inflammation more

commonly works against definitive healing.

Some of the anti-cholesterol drugs known as

EXHIBIT 24

High blood levels of

C-reactive protein

are associated with

greater degrees
of inflammation

and greater risk of

atherosclerosis

statins are now being found to

have anti-inflammatory activ-

ity and even antioxidant activity

(Karatzis et al., 2005; Morita et al.,

2005; Zieden and Olsson, 2005).

These drugs appear to decrease

the likelihood of cardiac death

from atherosclerosis by more than just the mechanism

of reducing elevated blood cholesterols.

Ridker et al. (1999) demonstrated that the admin-

istration of one of the statin drugs, pravastatin, results

in significantly lower levels of C-reactive protein. High

blood levels of C-reactive protein are associated with

greater degrees of inflammation and greater risk of ath-

erosclerosis (Morrow and Ridker, 2000; Ilhan et al., 2005;

Makita et al., 2005; Sun et al., 2005).
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Also, C-reactive protein is frequently found to be

deposited in atherosclerotic lesions (Sun et alv 2005).

Ridker et al. (2001) later showed that another statin
\

drug, cerivastatin, rapidly reduced C-reactive protein

levels independent of its anti-cholesterol effects in 785

patients with elevated cholesterol levels. This lowering

of C-reactive protein levels implies that cerivastatin also

possesses significant anti-inflammatory properties.

Inflammation also appears to induce a significant

portion of its harmful effects on blood vessels by induc-

ing vasoconstriction, with the resulting narrowing of the

caliber of the vessels. Furthermore, it has been shown

that when this vasoconstriction was induced in healthy

human volunteers, it could corrected by the administra-

tion of vitamin C intra-arterially (Pleiner et al., 2003).

Inflammation, by multiple mechanisms, appears

to be a significant risk factor for atherosclerotic heart

disease. Vitamin C deficiency appears to possibly help

stimulate the inflammation process by the need to de-

liver more vitamin C to depleted areas. Also, vitamin C

deficiency definitely helps other inducers of inflamma-

tion to take hold in the body, such as bacterial and viral

infections, as well as the toxins and autoimmune reac-

tions they often produce.

Finally, inflammation appears to induce a chronic

vasoconstriction in arteries that can be prevented or

reversed with adequate dosing of vitamin C. Inflamma-

tion in the blood vessel walls, then, appears to be anoth-

er risk factor for atherosclerosis that is only of maximal

significance in the face of a severe enough depletion of

vitamin C in the body.
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CHAPTER 5

Cholesterol and
Vitamin C Deficiency

Abnormal levels and abnormal types of fats in

the blood also play a role in the development of ath-

erosclerosis. Also known as dyslipidemia, the most

common type known to the public (and the doctors) is

the elevation of blood cholesterol levels. High enough

levels of cholesterol do result in the increased develop-

ment of atherosclerosis, but such levels of cholesterol

are not typically the initiators of the atherosclerotic

process. Instead, cholesterol is just one of a number of

substances that will readily deposit in an area of the

artery where atherosclerosis has already begun. Other

types of blood fat, such as triglycerides, chylomicrons,

and some lipoproteins, can also promote atherosclero-

sis when they exist in high enough concentrations in

the blood.

Multiple trials have demonstrated that lowering

the cholesterol level through medical, dietary, or sur-

gical means decreases the incidence of coronary heart
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disease and the chance of death (heart attack) from it

(Leren, 1970; Coronary Drug Project Research Group,

1975; Carlson et al., 1977; Lipid Research Clinics Pro-

gram, 1984; Frick et al., 1987; Dorr et al., 1978; Buch-

wald et al., 1990; Brophy et al., 2005).

Unfortunately, all of this research has caused both

the medical professionals and the public to assign cho-

lesterol elevation the role as a primary cause of heart

disease. Cholesterol only adds to the development of

atherosclerosis after the process has been initiated by

degenerative arterial changes taking place because of

vitamin C deficiency.

Simultaneously, as we shall see, the toxins left un-

neutralized by the vitamin C deficiency are also a pri-

mary reason why serum cholesterol levels are higher,

with their greater likelihood of depositing in areas of

developing atherosclerosis. Furthermore, the excess

toxicity that is often associated with elevated choles-

terol levels has its own direct and indirect effects in the

causation of atherosclerosis.

Ginter (1978) found that

vitamin C deficiency alone in the

guinea pig would result in the

development of atherosclerosis.

Under conditions of vitamin C de-

ficiency, he noted that cholesterol

and triglycerides accumulated

in the aorta, even without add-

ing cholesterol to the diet. These

changes were found to lead to a fairly classic picture of

fully developed atherosclerosis. Willis (1953) had also

EXHIBIT 25

Vitamin C
deficiency can
cause cholesterol

accumulation in

heart arteries even
when cholesterol

was not added to

the diet.
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EXHIBIT 26

Vitamin C
deficiency

identified as a
sole cause of

atherosclerosis in

laboratory animals.

documented that deficient dietary vitamin C could be

the sole reason for the development of atherosclerosis

in the guinea pig. Willis asserted that the atherosclerot-

ic lesions in the guinea pig, simply

deprived of sufficient vitamin C
intake, appeared physically identi-

cal in form and structure to those

lesions seen in human atheroscle-

rosis. Willis also found that when

the guinea pigs were fed increased

amounts of cholesterol, injected vitamin C demon-

strated a protective effect against the development of

atherosclerosis.

Similarly, Datey et al. (1968) found that vitamin C
administration reduced the incidence and severity

of atherosclerosis in rabbits fed a diet high in choles-

terol and hydrogenated fat. Ginter further noted that

the simultaneous intake of additional cholesterol by

the vitamin C-deprived guinea pigs did accelerate

the development of atherosclerosis. It would appear

from this evidence that the arterial

changes that result from vitamin C
deficiency make it easier for cho-

lesterol and fats, whether elevated

in the blood or not, to deposit in

the blood vessel walls.

Duff (1935) noted that elevat-

ed cholesterol levels alone were

unlikely to result in atherosclerosis. Rather, he pro-

posed that "local alterations" in the blood vessel walls

EXHIBIT 27

Administration

of vitamin C
reduces incidence

and severity of

atherosclerosis in

cholesterol-fed

animals.



66 STOP AMERICA'S#! KILLER

were necessary to allow the deposition of cholesterol

there.

This predisposition for cholesterol deposition

was noted in Chapter 2 and involves the chemistry of

the basement membrane in which the endothelial cells

of the artery are embedded. When enough vitamin C
is present, the basement membrane is well polymer-

ized and gel-like, and when a significant vitamin C de-

ficiency is present, the basement is poorly polymerized

and watery. A watery basement membrane, secondary

to vitamin C deficiency, appears necessary for any cho-

lesterol or fat deposition to take place in this area of the

blood vessel wall.

Duff also noted that some

form of injury to the blood vessel

was needed to initiate cholesterol

deposition. Whenever an area of

the blood vessel is injured to any

degree, this is usually accompa-

nied by at least a localized deficiency of vitamin C.

Willis and Fishman (1955) found that localized

depletions of vitamin C were typically found in seg-

ments of arteries subjected to increased mechanical

stress, which is a form of injury. This localized vita-

min C deficiency can then allow the early cholesterol

deposition in atherosclerosis to proceed in a very local-

ized, focal manner in the affected basement membrane

areas of the blood vessel wall.

Taylor et al. (1957) showed that a deliberate freez-

ing injury to the artery in monkeys with high choles-

terol levels appeared to "telescope into a few weeks"

EXHIBIT 28

Cholesterol

deposition in the

arteries does not

begin unless there is

a prior injury to the

blood vessel.
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EXHIBIT 29

Cholesterol

deposits in blood
vessels shown to

be reabsorbed by
blood when blood
level of cholesterol

is below 200.

the development of atherosclerotic lesions that took

several years to develop in humans. Although it was

not measured, it would be reasonable to assume that

the injured artery quickly became depleted of vita-

min C as well.

Even today many clinicians

and researchers consider athero-

sclerosis to be a "one-way" or irre-

versible process. Multiple research-

ers have demonstrated otherwise.

Without addressing the vitamin C
status, Taylor et al. (1961) found

that cholesterol and fats are taken

up by the blood vessel walls when serum cholesterol

levels exceed 250 mg% (milligrams per 100 milliliters),

and that they are "apparently resorbed" back from the

blood vessel walls when serum cholesterol levels are

below 200 mg%.

Horlick and Katz (1949) were able to show that

atherosclerotic lesions induced in chicks by excessive

cholesterol feeding were noted to clearly regress when

the cholesterol feeding was discontinued. Since the

chick is one of the great majority of animals that synthe-

sizes its own vitamin C, internal vitamin C production

may well be accelerating the resolution of the arterial

lesions. Horlick and Katz noted a range of responses,

with some lesions showing less stainable fat but more

fibrosis when cholesterol feeding was discontinued,

indicating advanced atherosclerotic lesions would not

completely resolve under such circumstances. How-

ever, they also noted some animals that demonstrated
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virtually a "complete remission" of the atherosclerotic

changes, whether viewed grossly or microscopically

Anitschkow (1928 and 1933), one of the first in-

vestigators to look at the response of arterial lesions

to the cessation of cholesterol feeding (in rabbits), de-

scribed a gradual loss of lipids (fats) from atheroscle-

rotic plaques. He also emphasized that the process was

slow, noting that the evolution of a lipid-rich plaque

into a plaque composed primarily of fibrous tissue

took two to three years.

Interestingly, however, Horwitz and Katz noted

that the rate of regression of lesions in the chicken was

much greater than in the rabbit. This observation could

possibly relate to the amounts of vitamin C available

during the healing period, as all animals that can make

their own vitamin C do not do so with equal efficiency.

Undoubtedly, the amount of vitamin C available to the

blood vessel wall, how far advanced the atherosclerotic

lesion is and how much circulating cholesterol and fats

are present in the blood are all significant determinants

as to both the reversibility of the lesion and the length

of time needed to achieve that reversibility

Wilens (1947) was also able to indirectly help to

demonstrate the importance of lipid and cholesterol

levels in the maintenance of atherosclerotic disease

of the blood vessels. In autopsy examinations, he was

able to demonstrate that there was a "high incidence of

severe atherosclerosis" in obese individuals, who often

have higher lipid and cholesterol levels. Conversely,

with individuals who had been subjected to "protract-

ed undernutrition" even moderate changes of athero-
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sclerosis were "seldom observed." Lipid and choles-

terol levels will typically drop in such individuals.

While such a study does not address the role of

vitamin C in such undernourished individuals, it does

indicate that starvation will tend to pull cholesterol

and lipids back out of atherosclerotic plaques. This

finding alone clearly demonstrates

that atherosclerosis is not irrevers-

ible.

Indeed, in radioactive iso-

tope research on the atheroscle-

rotic lesions of rabbits, cholesterol

already present in the lesions has

been demonstrated to be subject to

continuous turnover, far from a simple static, cumula-

tive process (Newman and Zilversmit, 1962).

Zaitsev et al. (1964) also looked at the movement

of radioactively-tagged cholesterol in rabbits. They

found that the effects of vitamin C on atherosclerosis

resulted in less cholesterol penetration into the blood

vessel along with increased release of cholesterol al-

ready in the blood vessel.

In order to fully appreciate much of the animal

research on atherosclerosis, it is also critical to realize

that animals can be induced to develop atherosclerosis

by a mechanism and sequence not usually seen in hu-

mans. Lindsay and Chaikoff (1966) noted that athero-

sclerosis experimentally induced in animals without

the assistance of a vitamin C deficiency evolved quite

differently from human atherosclerosis.

EXHIBIT 30

Vitamin C retards

penetration of

cholesterol into

blood vessels and
increases release of

cholesterol already

present in those

vessels.
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However, they also noted that the atherosclerotic

changes in the blood vessels of certain primates hav-

ing the disease naturally were "similar, if not identical"

to those changes seen in man. Lindsay and Chaikoff

also noted that the degree of cholesterol infiltration

in the blood vessels of primates is generally less than

that seen in man. These differences can be readily ex-

plained by the greater toxin loads generally faced by

man, such as from dental sources (Huggins and Levy,

1999), with corresponding higher chronically circulat-

ing cholesterol levels.

This correlation between toxins and elevated

cholesterol levels will be discussed later in this chap-

ter. Also, the primates as a group ingest much more

vitamin C in their diets than humans as a group. Fur-

thermore, Lindsay and Chaikoff noted that the natu-

rally occurring form of atherosclerosis in animals had

substantial microscopic differences compared to the

artificially induced forms of atherosclerosis provoked

by various efforts to increase blood cholesterol and

other blood fats.

Lindsay and Chaikoff also noted that the natural

form of atherosclerosis was initiated by a degenerative

change in the intima of the blood vessel wall, followed

secondarily by a proliferative fibrotic reaction. In other

words, the initial change, degeneration, is itself an ar-

terial stress that results in the compensatory response

of cellular proliferation and fibrosis. This is the same

sequence of events seen with the chronic depletion of

vitamin C.



Cholesterol and Vitamin C Deficiency 71

However, in the cholesterol-feeding forms of in-

duced atherosclerosis, the "overdose" of cholesterol

results in immune cells (macrophages) in the blood

vessel walls taking up the excess cholesterol. Since

a high enough level of cholesterol seems to have its

own toxicity (Ginter, 1975), this macrophage response

is very possibly a compensatory immune-mediated

response to lessen the acute toxicity of the excess

cholesterol. After enough of these macrophages have

taken up enough cholesterol, this excessive presence of

stuffed macrophages is also interpreted by the body as

another arterial stress, and a proliferation of cells with

secondary fibrosis can then result.

Mann et al. (1953) induced such lesions in cho-

lesterol-fed monkeys. Basically, the abnormal amounts

of cholesterol have to go somewhere, and the endo-

thelial surfaces of the arterial walls are the first areas

contacted. In fact, Shaffer (1970) noted that such cho-

lesterol feeding to experimental

animals is accompanied by "ex-

treme" depositing of cholesterol

and lipids throughout the body,

not just in the blood vessels. And
in vitamin C-supplemented rab-

bits, Beetens et al., (1984) were able

to demonstrate, after only a few weeks of a cholesterol-

rich diet, a clearly lessened degree of intimal thicken-

ing and lipid infiltration.

High doses of cholesterol, in exerting the toxic

effects described by Ginter (1975), appear to rapidly

metabolize vitamin C just like any other toxin or toxic

EXHIBIT 31

Animals fed

high doses of

cholesterol show
rapid reductions of

vitamin C in plasma
and cells.
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effect. Dent et al. (1951) were able to demonstrate that

feeding cholesterol to rabbits and other animals results

in a drop in the vitamin C levels in both plasma and

cells. Booker et al. (1957) achieved a similar depression

of the vitamin C levels in rabbits and guinea pigs given

a continual administration of cholesterol.

These findings seem to indicate that the tech-

nique of overfeeding cholesterol to laboratory animals

also serves to promptly induce a vitamin C deficiency

as well. This rapidly induced vitamin C deficiency al-

lows the basement membrane behind the endothelial

cells to allow or facilitate the deposition of the cho-

lesterol and blood fat as the glycoproteins degenerate

and the consistency becomes watery. In any event, the

atherosclerosis that is eventually developed through

either "natural" or artificial mechanisms is compa-

rable enough that the results of animal atherosclerosis

experimentation can generally be used to help under-

stand human atherosclerosis.

Vitamin C interacts with and affects cholesterol

metabolism in a number of ways. Turley et al. (1976)

reviewed the literature and concluded that chronic but

latent vitamin C deficiency leads to increased blood

levels of cholesterol. Ginter (1973) found that high

levels of vitamin C lower the cholesterol concentration

in both the serum and the liver in guinea pigs. Sitara-

mayya and Ali (1962) also found that in both rats and

guinea pigs the administration of vitamin C prevented

the cholesterol level in the blood from increasing after

cholesterol feeding.
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Ginter (1975a) and Ginter et al. (1971) also found

in guinea pigs that low levels of vitamin C reduce the

rate of metabolic transformation of cholesterol into bile

acids, its principal breakdown product, leading to in-

creased levels of cholesterol.

In rabbits, Sadava et al. (1982) were able to show

that supplemental vitamin C can protect against el-

evated blood cholesterol even when cholesterol is ad-

ministered by injection to rabbits.

Banerjee and Singh (1958) found that scurvy-

stricken guinea pigs had a significant increase in to-

tal body cholesterol levels, again

reflecting the pivotal role of vi-

tamin C in maintaining normal

cholesterol metabolism. Maeda et

al. (2000) similarly found that mice

rendered unable to synthesize vi-

tamin C, effectively a "guinea pig

equivalent," demonstrated higher

total cholesterol levels and lower HDL-cholesterol lev-

els with lower plasma vitamin C levels.

Cholesterol levels and vitamin C levels appear

similarly related in man. Ginter et al. (1970) gave only

300 mg of vitamin C daily for 47 days to a group of in-

dividuals over 40 years of age. A significant decrease

in cholesterol levels was seen, and the effect was espe-

cially pronounced in individuals with cholesterol lev-

els above 240 mg%. These individuals had an average

drop of 34 mg% in their levels.

Ginter et al. (1977) later showed that 1,000 mg of

vitamin C daily for a full year had a comparable effect

EXHIBIT 32

Relatively low

daily doses of

vitamin C for 47

days significantly

reduced cholesterol

levels in humans
tested.
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on cholesterol levels. Ginter et al. (1978) also looked at

diabetic patients and found that 500 mg of vitamin C
daily over the course of a year resulted in striking cho-

lesterol drops, ranging from 40 mg% to 100 mg% in a

majority of the patients.

Another dietary fat, triglycerides, also showed a

moderate decline with the vitamin C administration

given to Ginter's patients just noted above. The metab-

olism of triglycerides is also subject to some regulation

by vitamin C.

Immediately after eating, the plasma will often

be clouded by an increased content of triglycerides. Li-

poprotein lipase (LPL), an enzyme also known as the

clearing factor, serves to promptly metabolize these tri-

glycerides and clear the clouded plasma.

Sokoloff et al. (1966) found that vitamin C not

only lowered the levels of cholesterol and triglycer-

ides in rabbits and rats with high cholesterol levels, it

also enhanced the activity of LPL (the clearing factor)

while minimizing the development

of atherosclerotic lesions. They also

demonstrated that in 50 of 60 pa-

tients with increased cholesterol

levels and/or heart disease 2,000

to 3,000 mg of vitamin C daily in-

creased the average LPL activity by

100% and decreased the average

triglyceride level by 50% to 70%. As Weinhouse and

Hirsch (1940) demonstrated that cholesterol is not the

only fatty substance that accumulates in atherosclerot-

ic plaques, it would seem that the favorable effects that

EXHIBIT 33

Most patients taking

3,000 mg of vitamin

C/day increased

LPL levels by 100%
and decreased
triglyceride levels

by 50% to 70%.
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vitamin C has on the activity level of LPL also plays an

integral role in minimizing or reversing the develop-

ment of atherosclerotic lesions.

The Important Toxin-Fighting Abilities of

Cholesterol

Vitamin C also relates to cholesterol levels in the

body in another extremely important, although indi-

rect fashion. The scientific literature reveals an abun-

dance of evidence indicating that cholesterol serves

as a primary neutralizer or inactivator of a wide array

of toxic substances in both animal and human studies

(Figueiredo et alv 2003; Park et al., 2005).

Alouf (1981 and 2000) report-

ed the ability of cholesterol to neu-

tralize a large number of different

bacterial toxins capable of causing

direct cellular damage. Chi et al.

(1981) published data that indi-

cated elevated serum cholesterols

seemed to be a marker of, if not a direct response to, a

variety of toxic exposures.

Watson and Kerr (1975) noted that the cell mem-
brane-bound cholesterol in the arterial walls could not

only bind bacterial toxins, it could also end up being a

focus of reactive immune activity and act as one more

agent promoting atherosclerotic damage.

Increased toxic pesticide exposures have been

noted to correlate with increased cholesterol levels

in the population of people exposed (Bloomer et al..

EXHIBIT 34

Cholesterol

neutralizes large

number of bacterial

toxins capable
of causing direct

cellular damage.
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1977). Similarly, in rabbits exposed to lead, Tarugi et

al. (1982) found a "striking elevation" of cholesterol to

result. Yousef et al., (2003) showed

that aflatoxin exposure increased

cholesterol levels in rabbits, and

that vitamin C administration sig-

nificantly lowered those choles-

terol levels and clinically alleviated

the harmful effects of the exposure.

Finally, Huggins and Levy (1999) have repeat-

edly observed significant drops in serum cholesterol

levels in patients who have had mercury amalgams,

root canals, and other sources of

heavy metal and infective toxicity

removed from their mouths.

Overall, then, it appears that

one of cholesterol's many func-

tions in the body is that of a rela-

tively nonspecific toxin neutralizer

and/or inactivator. Because of this role, cholesterol

levels appear to be routinely elevated in conditions

of increased toxin exposure, representing another of

the body's compensatory mechanisms that, left un-

checked, can cause its own significant harm by acceler-

ating atherosclerosis.

The toxin-inactivating effects of cholesterol not-

withstanding, vitamin C still appears to be the ulti-

mate toxin neutralizer and inactivator. When higher

levels of vitamin C are present to neutralize whatever

toxins are present, cholesterol levels will not have to

rise (and do not rise) in order to protect against those

EXHIBIT 36

Patients show
significant serum

cholesterol

reductions after

removal of dental

toxicity.

EXHIBIT 35

Exposure to toxins

and pesticides

increases

cholesterol levels.



Cholesterol and Vitamin C Deficiency 77

toxins. The cholesterol levels will end up remaining in

the normal range. However, chronically low choles-

terol levels generally leave much toxicity unneutral-

ized even when vitamin C intake would otherwise be

adequate. In these cases, any compensatory increase in

cholesterol will then be one of the body's remaining

best defense mechanisms against that toxicity, in the

absence of more vigorously supplemented vitamin C.

Therefore, in addition to high cholesterol levels

promoting atherosclerosis by being available for direct

deposition into the developing lesions, high cholester-

ols are also directly indicative that there are abnormal-

ly high levels of chronic toxin exposure. Such toxins

will have their own direct effects on promoting athero-

sclerosis, as well as their indirect effects by serving to

much more rapidly metabolize whatever vitamin C is

present in the body. This increased metabolism of vita-

min C can both maintain and worsen the vitamin C de-

ficiency that first initiated the atherosclerotic process.

Further evidence that cho-

lesterol exerts this very important

protective role against toxicity

comes from studies that demon-

strate an increased incidence of

cancer or death from cancer in

individuals with abnormally low

cholesterol levels (Kark et al., 1980;

Williams et al., 1981; Kagan et al., 1981; Stemmermann

et al., 1981; Keys et al., 1985; Gerhardsson et al., 1986;

Schatzkin et al., 1987; Knekt et al., 1988; Isles et al.,

1989; Cowan et al., 1990).

EXHIBIT 37

Patients with

abnormally low

cholesterol levels

have increased

incidence of

cancer and death

from cancer.
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More recently, it was demonstrated specifically

that low levels of high density lipoprotein cholesterol

(the "good" cholesterol) was significantly related to

an increased risk of cancer (Mainous et al., 2005). One

straightforward explanation for this correlation is that

chronically low cholesterol levels leave significant

chronic toxin exposures unneutralized, and cancer is

but one of the consequences one would expect from

such persistent toxicity. Furthermore, a number of the

cholesterol-lowering trials that have demonstrated less

heart deaths with lower cholesterol levels have shown

almost equally significant increases in deaths from a

number of other causes, including suicide, accidents,

and violence (Golomb, 1998; Golomb et al., 2000).

Supporting this concept, Marcinko et al. (2005)

showed that psychiatric patients with violent suicidal

attempts had significantly lower

cholesterol levels than patients

with non-violent suicide attempts

and the control subjects.

Unneutralized chronic toxic-

ity, such as from a heavy metal like

mercury, commonly produces such

clinical symptoms as depression, impaired nervous

and muscular function, irritability, and emotional in-

stability. Depression from unneutralized toxicity can

eventually result in suicide if the toxicity remains un-

addressed, and the toxic effect continues to escalate.

Greater degrees of unneutralized toxicity will

reliably lead to greater unchecked irritability and

emotional instability, a condition that would facili-

EXHIBIT 38

Psychiatric patients

with violent suicidal

attempts had
significantly lower

cholesterol levels.
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tate a greater chance of violent suicide or death from

violence. Similarly, progressive loss of muscle function

and coordination can eventually result in fatal acci-

dents, particularly in cars.

Cholesterol-lowering agents certainly appear to

help stabilize the progression of or even help reverse

atherosclerosis (Brown et al., 1990; Brown et al., 1993;

Brown et al., 1993a; Brown et al., 1993b). However, they

also leave the body with less protection from a contin-

uous assault of environmental toxins, and susceptible

individuals can end up dying from what might initial-

ly seem to be completely unrelated circumstances that

do not "require" a logical explanation.

Interestingly, a similar clinical profile to that of

mercury toxicity can result from almost any chronic,

low-grade toxin exposure, although some toxins might

have one or more other relatively unique clinical char-

acteristics.

Virtually all toxins rapidly and significantly

consume vitamin C, and the resulting vitamin C defi-

ciency can make the effects of any toxins remaining in

the body more significant, helping to give the common

clinical picture of many different chronic toxin expo-

sures, which is very similar to that described above for

mercury toxicity.

In other words, all toxins can have direct toxic ef-

fects on target tissues, and they can indirectly result

in many other nonspecific symptoms by virtue of the

rapid consumption of the body's vitamin C stores. Fur-

thermore, the rapid destruction of vitamin C by toxins
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will make the subsequent exposure to new toxins of

much greater clinical consequence.

Ginter (1975) points out another interesting rela-

tionship between vitamin C and cholesterol. In rabbits

and rats, which can synthesize vitamin C (unlike the

guinea pig), a forced high cholesterol diet results in the

accumulation of vitamin C in the liver and kidneys,

with a dramatic increase in vitamin C excreted in the

urine. This forced ingestion of large amounts of choles-

terol seems to indicate that the animals respond to this

cholesterol dosing by making more vitamin C.

Ginter (1975) suggests that this response to excep-

tionally high dietary cholesterol is like the response of

any vitamin C-synthesizing animal to a toxin. Ginter

also points out that excessive cholesterol has toxic ef-

fects on the rodent liver. This observation helps to ex-

plain why increased dietary cholesterol reduces tissue

levels of vitamin C in guinea pigs (Ginter, 1970).

By whatever mechanism, high enough choles-

terol doses are perceived by the organism as toxic, and

vitamin C stores are promptly depleted. High choles-

terol levels apparently increase demands for vitamin C
because of the direct toxic effect of the high levels, as

well as by the presence of the toxin(s) that the excess

cholesterol is attempting to neutralize.

It would appear that elevated cholesterol levels

can often routinely be normalized with the administra-

tion of vitamin C, unless the amounts of toxicity are so

overwhelming that ordinary doses of vitamin C will

not suffice and significant toxicity remains for the cho-

lesterol to neutralize. Such extraordinary toxin expo-
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sures will be seen where there is a very large amount

of industrial environmental toxin exposure, as from

living downwind from a chemical factory.

Much more commonly, however, the toxic by-

products of anaerobic bacterial metabolism generated

in root canal-treated teeth are overwhelming to the

body and virtually impossible to completely neutral-

ize on a regular basis around-the-clock. The degree of

toxicity found with such anaerobic bacterial metabo-

lism is akin to and on the same magnitude as that of

botulism.

Botulism toxin is currently regarded as one of the

most potent toxins ever discovered. Root canal-treated

teeth will routinely produce toxicity in a manner very

similar to that seen when the botulism bacteria are un-

wittingly admitted into an oxygen-deprived environ-

ment, as is seen when they are accidentally trapped in

a vacuum-packed can of food. The subsequent loss of

oxygen in the can makes otherwise harmless bacteria

highly toxic. In the root canal-treated tooth, bacteria

from the mouth also become highly toxic when they

settle in the oxygen-deprived environment of this

pulpless tooth, which happens

routinely.

The consistent toxicity of root

canals is very well-documented,

although not widely recognized or

accepted (Meinig, 1996; Huggins

and Levy, 1999; Kulacz and Levy,

2002). It is also a fact that is emotionally, although not

EXHIBIT 39

The consistent

toxicity of root

canals is well

documented
although not widely

recognized or

accepted.
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scientifically, contested by the many dentists who rou-

tinely apply root canal treatments to their patients.

Willis £t al. (1954) demonstrated that a majority

of patients given only 500 mg of vitamin C orally three

times a day had objective evidence of regression of

atherosclerotic narrowings on follow-up angiography

(X-rays of dye injected into the blood vessels). This

regression was seen after a vitamin C administration

period ranging from two to six months. A few patients

showed no changes on follow-up, and a few patients

showed detectable worsening of their arterial narrow-

ings.

It is also very significant to note that any given

patient showed the same changes in all lesions, i.e.,

improvement, worsening, or no change. No patient

showed one lesion improving while another was nar-

rowing further. These findings not only support the

concept that vitamin C alone can reverse atherosclero-

sis, they also indicate the need for an adequate dosage

of vitamin C to consistently achieve positive effects.

It is highly likely that the few patients who
showed continued progression of their atherosclerotic

lesions had ongoing toxin levels that 1,500 mg of vita-

min C daily was simply incapable of significantly neu-

tralizing. Those who showed no progression would

appear to have been taking just enough vitamin C to

neutralize daily toxicity without enough remaining to

initiate significant vessel wall healing.

Any patient with a root canal-treated tooth, dead

or infected tooth, or enough gum infection (periodontal

disease) can be expected to have a daily toxin exposure
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that would be little affected or insignificantly neutral-

ized by a dose of only 1,500 mg vitamin C daily. Any
disease secondary to that toxicity would be expected to

proceed with little or no significant hindrance, just as

witnessed by Willis in the few patients whose athero-

sclerosis continued to progress even with the supple-

mented vitamin C.

Spittle (1971), after observing no recurrent heart

attacks or strokes in 60 patients given from 1 to 3 grams

of vitamin C daily over a 30-month period, asserted

that atherosclerosis is likely "a long-term deficiency

(or negative balance) of vitamin C, which permits cho-

lesterol levels to build up in the arterial system, and

results in changes in other fractions of the fats."

Repeating the studies of Willis and Spittle with

a much higher oral dose of vitamin C (say, 6,000 to

12,000 mg daily), along with periodic intravenous

vitamin C administrations and the proper removal of

all root canal-treated teeth and other sources of dental

toxicity would likely show even more dramatic clinical

responses and lesion reversals in even a larger majority

of the patients treated.

As noted earlier, more cancer

is seen with lower cholesterol lev-

els, which are indicative of higher

unneutralized toxin levels. Issels

(1999) specialized in the treatment

of cancer, finding that 98% of his

adult cancer patients had between

two and ten "dead teeth." Commonly, these were root

canal-treated teeth, which Issels also considered to be

EXHIBIT 40

Cancer doctor

finds that 98% of

his patients had
between two and
ten “dead teeth,”

most of which were
root canal-treated

teeth.
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dead and highly toxic. Such a high correlation between

cancer and infective dental toxicity as typified by root

canal-treated teeth is "but one indication of how toxic

such teeth can be, and of how difficult it is to maintain

good health of any kind, cardiovascular or otherwise,

as long as such teeth remain in the mouth.

Proper extraction of root canals and other infected

teeth (with appropriate cleaning of the socket) is cur-

rently the only way to eliminate this very large source

of chronic toxicity (Meinig, 1996; Levy and Huggins,

1996).

Two other substances that help to reverse and / or

prevent atherosclerosis by their interactions with cho-

lesterol metabolism deserve some elaboration here as

well. The administration of chondroitin sulfates and

of polyunsaturated lecithins has been shown to help

stabilize atherosclerosis and sometimes reverse it. Both

of these substances have biochemical interactions with

vitamin C that play significant roles in allowing these

substances to have their positive effects in the reversal

or prevention of the development of atherosclerosis.

Chondroitin Sulfate, Atherosclerosis,

Cholesterol, and Vitamin C

Chondroitin sulfate (CS) is a general term refer-

ring to a group of substances that have a large number

of different biological effects, many of which either

directly or indirectly reduce an individual's likeli-

hood of developing atherosclerosis. CS is referred to

in a number of different ways in the medical textbooks
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and the medical literature, which can be a bit confus-

ing when trying to figure out what different groups of

researchers are trying to say Also referred to as acid

mucopolysaccharides or glycosaminoglycans, CS is

an important constituent of the ground substance of

connective tissues. The importance of an intact ground

substance (or basement membrane) in preventing the

earliest manifestations of atherosclerosis in the artery

wall was discussed in Chapter 2. While the relation-

ship of CS and vitamin C is not clear-cut, it does ap-

pear that optimal quality of CS in the body for its

optimal function does require the presence of optimal

amounts of vitamin C.

Boumans and Mier (1970) found that guinea pigs

with scurvy had a lower CS content in the connective

tissue. It would appear that this decreased CS synthe-

sis in scurvy is due to multiple factors, however, as vi-

tamin C alone does not strongly stimulate CS synthesis

(Kofoed and Robertson, 1966).

However, Edward and Oliver (1983), examining

the degree of sulfur content of CS in human cells in

culture, found that vitamin C appeared to increase the

degree of sulfation in the CS, even though the net syn-

thesis of CS was not increased.

It will be shown later in this chapter that the

more CS is sulfated, the more positive are its overall

biological effects. In other words, from a therapeutic

point of view, vitamin C may not increase the overall

quantity of CS in cells, but it does increase the quality

(sulfate content) of the CS in exerting its beneficial ef-

fects on this substance. In support of these findings of
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Edward and Oliver, Hatanaka and Egami (1976) earlier

found that vitamin C bound to sulfate may very well
**

be a critical substance in the incorporation of sulfate

into chondroitin sulfate. Just as vitamin C can readily

donate electrons in its pivotal role as an antioxidant,

it also appears capable of binding sulfate groups and

transferring (or donating) them to suitable acceptor

molecules. Recently, Boskey et al. (2001) found that the

vitamin C-sulfate complex causes an increased incor-

poration of sulfate into cartilage, further supporting

the thesis that vitamin C may be very important in sul-

fate metabolism.

The vitamin C-sulfate complex has been shown

to have another positive property. Verlangieri and

Mumma (1973) were able to demonstrate that the

sulfated form of vitamin C was able to increase the fe-

cal excretion of cholesterol sulfate in rats by approxi-

mately 50-fold. Non-sulfated vitamin C only increased

the excretion of cholesterol sulfate two-fold. This in-

creased excretion would likely be a positive factor in

the reduction of atherosclerosis. Their data also served

to show that cholesterol, like chondroitin sulfate noted

above, was another substance to which the sulfate in

the vitamin C-sulfate complex could be transferred.

Clearly, the vitamin C-sulfate complex appears

to have certain effects on cholesterol metabolism that

are more pronounced than vitamin C alone. Several

investigators have demonstrated that vitamin C and

a vitamin C-sulfate complex have roughly compa-

rable effects on lipid metabolism and atherosclerosis
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in guinea pigs, rabbits, rats, and mice (Finamore et al.,

1976; Hayashi et al., 1976; Hayashi et al., 1978).

In the guinea pigs the sulfated vitamin C was also

seen to help restore depleted levels of vitamin C. Over-

all, much less research on vitamin C bound to other

substances has been done relative to the research done

on vitamin C alone. However, such research could

prove to be very helpful in maximizing the under-

standing of how vitamin C works, as well as under-

standing how its supplemental and medicinal actions

might be optimized.

Murata (1962) reported that the anti-atheroscle-

rotic properties of CS were more pronounced when the

CS had a higher sulphur (or sulfate) content. Also, CS

with a high sulphur content has been shown to inhibit

several enzymes that can break down collagen and

proteoglycans (Burkhardt and Ghosh, 1987).

Recall that proteoglycans are important in main-

taining a healthy ground substance, the breakdown of

which probably represents the beginning step of ath-

erosclerosis. Any substance that can inhibit the break-

down of these vital proteoglycans would seem to be a

positive nutrient.

Nakazawa et al. (1969) worked with two types of

CS, chondroitin sulfate A (CSA) and chondroitin sul-

fate C (CSC). Their assays showed that their CSC had a

higher sulfur content than their CSA. A similar differ-

ence in the sulfur contents of CSA and CSC was found

by Izuka et al. (1968).

Furthermore, Nakazawa et al. (1969) demonstrat-

ed that their CSC also showed more striking positive
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effects than CSA on the atherosclerotic patients given

these agents. Improvements in the electrocardiograms

and prolongations of the times taken for the blood to

clot were both more striking when the treating agent

was CSC rather CSA.

Keeping the above comments in mind, it also ap-

pears that the amount of sulfate contained in CS ap-

pears to directly relate to its ability to inhibit the up-

take of low density lipoproteins (LDL) in the arterial

wall (Day et al., 1975). They found that CSC was sig-

nificantly more effective than CSA in the inhibition of

LDL uptake by the arterial wall, even though the CSA
was still clearly of benefit in achieving this effect.

Recall that high density lipoprotein (HDL) is as-

sociated with the transport of cholesterol out of the

arterial wall, while LDL is associated with the trans-

port of cholesterol into the arterial wall. Therefore, in-

hibiting the uptake of LDL into the arterial wall also

inhibits the uptake of cholesterol into the arterial wall.

And although CS is not absolutely dependent upon

vitamin C for its synthesis and function, it appears

that optimal amounts of vitamin C assure that the CS

is of optimal quality (highest sulfate content) for the

optimal exertion of its anti-atherosclerotic properties.

Vitamin C appears to support the formation of the vital

components of the ground substance (noted earlier),

while helping to increase the sulfate content of another

substance (CS).

In addition to other improved benefits, this CS

with a higher sulfate content helps prevent those es-

sential elements of the ground substance from being
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broken down. Increased formation of the essential

components of the ground substance along with a less-

ened breakdown of those substances together trans-
i

lates to a healthier ground substance, which is critical

in blocking the first step of atherosclerosis.

One type of CS, chondroitin sulfate A (CSA), has

been reported by Morrison (1971) to have the follow-

ing significant biological properties:

• The ability to positively affect the metabolism

of lipids (Morrison et al., 1963) and to more

generally stimulate cellular metabolism (Mor-

rison et al., 1965) in human tissue cultures,

• The ability to increase the rate of turnover of

fatty acids at the cellular level,

• Anti-inflammatory effects in connective tissue,

• Anticoagulant (lessened blood clotting) effects

in human studies (Izuka et al., 1968; Nakazawa
et al., 1969),

• The ability to increase the development of new
blood vessels (collateral circulation) in the

hearts of rats with coronary artery atheroscle-

rosis,

• Increased healing and repair activity after the

complete blockage of heart arteries in rats, and

• Directly observed anti-atherosclerosis effects in

monkeys with naturally occurring atheroscle-

rosis (Morrison et al., 1966).

Note that even though Morrison described the

above properties as belonging to CSA, CSC, with its

higher sulfur content than CSA, should be expected to
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manifest all of these properties at least as well as CSA,

if not better.

The interaction of the above properties of CSA can

certainly help to explain its anti-atherosclerotic effects.

In rats, Morrison et al. (1972) were able to demonstrate

a significant ability of CSA to prevent atherosclerotic

lesions from developing in rats fed a high-cholesterol

diet, even though plasma cholesterol levels were not

reduced by the therapy. Similarly, Matsushima et al.

(1987) were able to show that CSC could suppress the

development of atherosclerosis in rabbits fed a high-

cholesterol diet, although the CSC administrations did

lower plasma cholesterol levels.

This variable effect that CS has on cholesterol lev-

els while consistently having an anti-atherosclerotic

effect strongly implies that the primary effect of CS

on cholesterol metabolism relates to its deposition and

turnover of cholesterol in the arterial wall, not what

maintains cholesterol levels in the blood.

In humans, Nakazawa and Murata (1975) re-

ported on the effects of oral administration of CS on

atherosclerotic subjects and on control subjects over a

four-year period. Over twice as many deaths occurred

in the control group, even though the average age of

the heart patients in the treated group was higher than

the average age of the subjects in the control group.

Morrison (1971) also found that CSA was a very

effective agent in reducing the complications of heart

disease. He found that chronic heart patients who were

not given CSA had six-fold more clinical episodes re-

lated to narrowing or blockage of heart arteries than
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the group of chronic heart patients who were given

CSA over a four-year study period.

Earlier, Morrison (1968) not only found that CSA
had positive effects on the heart patients he treated, he

also found that doses of CSA ranging from 1,500 mg to

10,000 mg daily over a period ranging from one to two

years were well tolerated, without any toxic effects be-

ing noted.

Morrison (1968), in addition to demonstrating

the positive effects of CSA on patients with atheroscle-

rotic heart disease, noted that both the aging process

and the presence of atherosclerosis are associated with

decreased levels of CSA and CSC in the arterial wall,

while other acid mucopolysaccharides, namely chon-

droitin sulfate B (CSB), heparitin sulfate, and dermatan

sulfate, tend to increase in concentration in the arterial

wall (also see Kirk and Dyrbye, 1957).

Stevens et al. (1976) were also able to demonstrate

a decreased content of CSC in the intima and media

of the atherosclerotic artery. This pattern of deposition

in the arterial wall of these different mucopolysaccha-

rides, along with the clinical evidence that has already

been accumulated on the beneficial effects of CSC and

CSA, is probably reason enough to limit CS adminis-

tration to just CSC and CSA.

There is also evidence that mucopolysaccharide

types in the blood vessel wall that are nonsulfated

(like hyaluronic acid) will bind lipoproteins circulat-

ing in the blood, which would appear to support the

development of atherosclerosis (Gero et al., 1961). Fur-

thermore, when the content of these nonsulfated mu-
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copolysaccharides in the arterial wall is documented to

be low, the susceptibility to atherosclerosis in several

animal species is also noted to be low (Engel, 1971).

As a practical point, then, products that are as-

sayed as having mostly well-sulfated acid mucopoly-

saccharides like CSC and CSA should be the muco-

polysaccharide supplements of choice unless further

clinical research dictates that other less-sulfated or

non-sulfated products have clearly positive clinical ef-

fects.

The effect of vitamin C in favorably affecting the

levels of CSA in the arterial wall was examined by Ver-

langieri and Stevens (1979). Studying atherosclerosis

in rabbits fed cholesterol, these re-

searchers found that the vitamin C-

supplemented animals had signifi-

cantly higher levels of CSA in their

aortas than in animals not receiv-

ing vitamin C.

As CSA has been found to

have anti-atherosclerosis proper-

ties, this vitamin C-facilitated accumulation of CSA
in the arterial wall may be a significant mechanism

by which vitamin C helps CSA exert these properties.

This accumulation of CSA in the arterial wall may be at

least partially explained by the work of Schwartz and

Adamy (1976 and 1977).

Their experiments suggested that vitamin C in-

hibited an enzyme felt to break down CSA. Such an

action would favor greater degrees of accumulation of

CSA in the arterial wall.

EXHIBIT 41

Vitamin C supple-

mentation shown
to significantly

increase levels of

cholesterol-

lowering CSA in

arterial walls.
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Nakazawa and Murata (1975) also reported that

roughly twice as many heart patients treated with CS

versus those patients treated with placebo showed

some improvement of the part of their electrocardio-

grams (ST-T segments) that often reveals diminished

blood supply to the heart muscle. Nakazawa and Mu-

rata (1978) were later able to demonstrate one patient

that underwent a dramatic normalization of the elec-

trocardiogram from very striking abnormalities seen

prior to treatment with CS.

In this particular patient, 3,000 mg of CS daily

was given orally over the course of three years. The

normalization of the electrocardiogram took a few

months. Earlier, Nakazawa et al. (1969) were able to

show that intravenous injections of CSC were able

to improve the ST-T segments in about a third of the

patients treated. The effects were observed anywhere

from 30 to 180 minutes after CSC injection, persisting

for several hours. Having both demonstrably positive

acute and chronic effects on the electrocardiogram sug-

gests that CS, especially the higher sulphur-containing

CSC, is an especially good adjunctive agent to use in

the treatment of chronic cardiac patients.

Even though Nakazawa and Murata (1978) found

that CS has demonstrable cholesterol-lowering effects,

the patient treated for three years just noted above had

his chest pain and electrocardiographic abnormalities

disappear even though the serum cholesterol levels

"were not greatly altered." Most of their patients treat-

ed with CS had decreases in blood cholesterol ranging
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from 10% to 20%, while triglyceride levels were de-

creased by an average of 27%.

This again supports the conclusion that CS has

multiple positive, although not always identical, ef-

fects on cardiac patients, and the lack of any significant

side effects with these agents should warrant their rou-

tine use in cardiac patients. Whether one patient has,

for example, a greater or lesser electrocardiographic or

cholesterol response to CS therapy is not a good reason

to limit its use for only selected patients.

The anticoagulant properties of CS, one of the

properties noted above for CSA, are noteworthy as

well. Today, most heart patients are given one or more

antiplatelet drugs (Aljaroudi et al., 2005).

Platelets are the sticky elements of the blood that

can initiate the process of forming a clot, or throm-

bus. Whenever a heart attack is caused by the sudden

blocking off of a coronary artery, an abrupt clotting of

the blood is nearly always involved.

Furthermore, after heart patients have had pro-

cedures such as balloon angioplasty with or without a

mechanical stent to help keep the coronary artery open

after the balloon inflation, some form of anticoagulant

therapy is uniformly recommended.

CS is actually a member of a family of substances

(acid mucopolysaccharides) that includes heparin,

which is the most commonly prescribed intravenous

agent for preventing the blood from clotting. In concert

with the anti-atherosclerotic effects seen with CS, hep-

arin has also been shown to have the ability to reduce
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the development of experimental cholesterol-induced

atherosclerosis (Myasnikov, 1958).

This gives further general support to the concept

that some form of acid mucopolysaccharide, probably

CSC and/ or CSA, should be routinely administered in

patients with atherosclerosis.

Kirk (1959) published a study looking at the

comparative anticoagulant abilities of different acid

mucopolysaccharides. All substances tested had some

anticoagulant ability. However, despite its superior

anticoagulant properties, heparin is not as feasible a

chronic therapeutic agent as CSC or CSA in humans

since it must be given by needle, and since it is so effec-

tive in thinning the blood that bleeding complications

can easily result.

Also, in addition to increasing the amount of time

it takes for the blood to clot, CS has also been docu-

mented to actually lessen the size of a blood clot when

clotting does occur. In rabbits, Nakazawa and Murata

(1978) found that the weight of clots formed when CS

was administered was less than the weight of clots

formed when placebo was given.

Therefore, CS appears to be a very useful agent

for the treatment and prevention of atherosclerosis and

coronary heart disease. Furthermore, it appears that

maintaining an optimal vitamin C status helps assure

that the CS has an optimal sulfur content, which fur-

ther appears to assure that the CS is optimally effective

in its ability to combat the atherosclerotic process.
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Polyunsaturated Lecithin, Atherosclerosis,

Cholesterol, and Vitamin C
*»

» > v
Polyunsaturated lecithin, or polyunsaturated

phosphatidylcholine (PPC), is another general term re-

ferring to a group of substances that directly impact the

cholesterol metabolism in the arterial wall. Lecithin, or

phosphatidylcholine, is a commonly used supplement

today The clinical and practical effects that the admin-

istration of PPC has on atherosclerosis will be cited,

and the mechanisms by which PPC is believed to exert

this effect will be discussed. The important interaction

of vitamin C with PPC in the optimal expression of the

anti-atherosclerotic properties of PPC will also be dis-

cussed.

One of the primary factors that determines

whether a substance will ever become mobilized again

after being deposited out of solution in the blood is its

degree of solubility in water. The blood is most capa-

ble of transporting substances that are water-soluble.

Many substances that dissolve very poorly in water,

such as fats, can still be transported in the blood when

they are in the proper chemical form to increase their

water solubility.

Free cholesterol is the predominant form of

cholesterol found in the lesions of both early and ad-

vanced atherosclerosis. This form of cholesterol is al-

most completely incapable of being directly dissolved

in water. Because of this insolubility in water and the

water-soluble nature of the blood, cholesterol deposit-

ed in a blood vessel without any subsequent alteration
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in its chemical composition may take months for its re-

moval, if it gets removed at all. Such slow cholesterol

removal and turnover can be expected to favor the

process of accumulation in the blood vessel wall, with

the progression of the atherosclerotic process rather

than its reversal. Krumdieck and Butterworth (1974)

note that only a limited number of mechanisms seem

to exist for the removal of this type of cholesterol in the

blood vessel wall:

• Transformation of the cholesterol into a more
water-soluble derivative form,

• Alteration of the chemical nature of the cir-

culating blood plasma such that unmodified

cholesterol can be dissolved more easily into it,

and

• Phagocytosis, or the actual ingestion of choles-

terol crystals by special immune cells such as

monocytes or macrophages.

The first mechanism is probably the best one to

rely on most. Altering the solubility characteristics of

the blood is not a very practical suggestion, although

very appealing on a theoretical basis. Finally, phagocy-

tosis will proceed spontaneously, but this mechanism

probably also directly leads to early inner arterial wall

thickening, as well as an ongoing stimulation to fur-

ther inflammatory changes in the blood vessel wall.

As discussed earlier, anything that promotes an

ongoing, chronic inflammatory response will also con-

tribute to the progression of atherosclerosis. Finding a

way to optimally stimulate and promote the redissolv-

ing of cholesterol out of the arterial wall is therefore
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very desirable. Furthermore, the presence of fewer re-

sulting pockets of cholesterol crystals would stimulate

less phagocytosis, which is desirable in lessening the

further development of atherosclerosis.

How does one make the cholesterol in the blood

vessel wall dissolve more readily back into the blood-

stream? Simply, the cholesterol molecule must bind to

another molecule that will result in an acceptable de-

gree of water solubility.

A molecule containing an unsaturated fatty acid

such as a PPC can transfer that fatty acid entity to the

cholesterol molecule, resulting in what is known as

cholesteryl ester, a substance with significantly more

water solubility than free cholesterol. This cholester-

yl ester is able to readily bind to HDL (Bielicki et al.,

1995), which is then free to transport the cholesterol to

the liver.

When PPC is the molecule that is contributing

the fatty acid to the cholesterol molecule, an enzyme

known as lecithin-cholesterol-acyl-transferase (LCAT)

appears to be the primary catalyst promoting this

transfer. The importance of this enzyme and the chem-

ical reaction that it accelerates between PPC and the

cholesterol in the blood vessel wall is revealed by the

fact that individuals lacking this enzyme develop ath-

erosclerosis at an early age (Norum et al., 1970).

Further indication of LCAT's likely importance

in the prevention of atherosclerosis is that the activity

level of this enzyme has been shown to be significantly

reduced in patients with documented atherosclerotic

heart disease relative to undiseased controls (Solajic-
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Bozicevic et al., 1994), in patients who have survived

heart attacks (Solajic-Bozicevic et al., 1991; Dobiasova,

1983), and in individuals with other established risk

factors for developing atherosclerosis (Hovingh et al.,

2005).

Santamarina-Fojo et al. (2000) have also noted

that LCAT appears, by whatever mechanism, to in-

crease the levels of HDL (the lipoprotein transporting

cholesterol out of the blood vessel wall) and to lower

the levels of LDL (the lipoprotein bringing cholesterol

into the blood vessel wall). Rutenberg and Soloff (1971)

had earlier suggested that LCAT seemed to react pref-

erentially with HDL in helping to transfer a fatty acid

from lecithin to free cholesterol.

It would appear that in the absence of this enzyme,

cholesterol tends to make mostly a one-way trip into

the blood vessel wall due to the lack of mechanisms to

get cholesterol redissolved back into the bloodstream

and subsequently transported, to the liver.

A saturated lecithin (SL) is much less effective

than a PPC in promoting the synthesis of the desired

final cholesterol product, a water-soluble cholesteryl

ester. In a study on rats implanted with pellets of ra-

dioisotope-labeled cholesterol under the skin (sub-

cutaneous), Adams and Morgan (1967) found that a

highly unsaturated lecithin (PPC) was twice as effec-

tive as a saturated lecithin in increasing the rate of ab-

sorption of the cholesterol out of the implant and into

the animal's body. Adams et al. (1967) were also able

to demonstrate that the administration of a soybean-

derived PPC was able to protect cholesterol-fed rabbits
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from the development of atherosclerosis. They also

showed that a SL did not protect cholesterol-fed rab-

bits from the development of atherosclerosis.

There are multiple sources of lecithin in the sup-

plement market. However, for the purposes of treating

atherosclerosis it would appear that it is very impor-

tant to take the polyunsaturated form of lecithin. Also,

as a practical point, it would also appear that the soy-

bean-derived lecithins are polyunsaturated and serve

as good anti-atherosclerosis supplements.

In monkeys and hamsters Wilson et al. (1998)

demonstrated that a soy lecithin-rich diet reduced total

plasma cholesterol without reducing the HDL-bound,

or "good" cholesterol. They also found that the early

stages of atherosclerosis were significantly reduced in

the hamsters as well.

In rabbits and rats Mastellone et al. (2000) found

that the increased ingestion of soy lecithin had a cho-

lesterol-lowering effect as well. Furthermore, they

found that human endothelial cells incubated with soy

lecithin were able to significantly rid themselves of the

cholesterol they contained.

Polichetti et al. (1996) were also able to show

that soy lecithin-rich diets in rats could also stimulate

the liver's uptake of HDL-cholesterol. Polichetti et al.

(2000) were also able to show significant increases in

the amounts of cholesterol excreted into the bile via

the liver in soy lecithin-fed rabbits. This indicates that

soy lecithin not only helps the HDL get cholesterol out

of the arterial wall, it also helps the HDL get rid of it

into the liver and then into the bile, to be excreted in
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EXHIBIT 42

Combination of

vitamin C and PPC
shown to be much

more effective

at reversing

plaques than either

substance by itself.

the intestine. These multiple positive effects that soy

lecithin has on cholesterol metabolism appear to make

it an optimal adjunctive therapy in the treatment of

atherosclerosis.

So how does vitamin C interact with PPC in the

effects that PPC has on cholesterol metabolism and

the atherosclerotic process? Altman et al. (1980) were

able to show that cholesterol-fed

rabbits that would otherwise de-

velop "extensive" atheromatous

plaques developed no lesions at all

when both vitamin C and lecithin

therapy were given. The combina-

tion therapy was also superior in

facilitating the regression of plaques that had already

formed.

However, use of either vitamin C or lecithin ther-

apy singly, while showing a positive therapeutic effect

in lessening the presence or hastening the resolution of

plaques, was not able to completely prevent lesions or

resolve existing lesions. Vitamin C alone, in the doses

administered, was slightly less effective than lecithin

alone in both prevention and regression of atheroscle-

rosis in this experiment.

The positive anti-atherosclerotic interactions be-

tween the vitamin C therapy and the lecithin therapy

seem to be quite significant. Vitamin C is known to

help maintain the normal physical characteristics of

the ground substance and basement membrane areas,

making them substantially less receptive to the deposi-

tion of cholesterol from the blood. This one effect can
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help to explain how vitamin C and lecithin have better

effects against atherosclerosis than either agent singly.

Additionally, by yirtue of its antioxidant activ-

ity that provides so many other benefits in the body,

vitamin C helps to prevent the re-

duction of LCAT activity by oxidiz-

ing factors (Chen and Loo, 1995).

As with so many other enzymes,

LCAT also appears to be subject to

the negative effects of prooxidant

factors, and vitamin C can nonspe-

cifically help to protect LCAT from such stresses, a fac-

tor important in keeping LCAT levels optimal.

Certainly, other positive interactions between vi-

tamin C and lecithins are possible, and probably even

likely, considering the widespread positive effects of

vitamin C throughout the body. In any event, the in-

teractions of lecithin and vitamin C help to underscore

the importance of analyzing as completely as possible

why a given medical condition develops, and then tai-

loring the therapies from as many intelligent directions

as possible. Of course, any safe therapy known to be

effective for a given medical condition should never

be avoided simply because the mechanism of action is

unknown or incompletely defined.

The contribution of excessive cholesterol to the

development of atherosclerosis appears to be another

risk factor that can be virtually eliminated in many

patients if adequate daily vitamin C is taken. Through

both the direct and indirect mechanisms discussed

above, cholesterol has been demonstrated to be anoth-

EXH1BIT 43

Vitamin C
helps prevent

destabilizing

oxidation of LCAT

activity.
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er risk factor for heart disease that requires vitamin C
deficiency to exert its initial negative effects. Further-

more, ongoing vitamin C deficiency clearly accelerates

the progression of atherosclerosis in the face of exces-

sive cholesterol levels. In certain exceptional cases, vi-

tamin C supplementation would only be able to lessen

the degree to which cholesterol serves as a risk factor

for atherosclerosis.

However, for most individuals without extraor-

dinary toxin loads, adequate vitamin C dosing should

normalize cholesterol levels and often render cholester-

ol of no significant consequence in the development of

arterial blockages. The addition of nutrient substances

such as CS and PPC only further help vitamin C negate

the atherosclerotic effects of excessive cholesterol.
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CHAPTER 6

Triglycerides and
Vitamin C Deficiency

A triglyceride, like cholesterol, is another lipid

(fat or fat-like substance) that has been linked to heart

disease. An elevated level of triglycerides in the blood

is an independent risk factor for having a greater

chance of death by heart attack (Carlson and Bottiger,

1985). Hopkins et al. (2005) also found that the associa-

tion between the total triglyceride level in the blood

and premature familial coronary atherosclerosis "is

strong, graded, and independent." Mennander et al.

(2005) further found that an elevated triglyceride level

is significant in predicting the need for repeat coro-

nary artery bypass surgeries in the future. Kolovou et

al. (2005) showed that patients with coronary artery

atherosclerosis elevate their plasma triglyceride levels

after a fatty meal higher than in patients without pre-

existing atherosclerosis.

Vitamin C appears to positively affect triglycer-

ide levels. Erden et al. (1985) found that 2,000 mg of vi-
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tamin C daily administered to a group of 50 volunteers

over a two-month period decreased both the triglycer-

ide^and cholesterol levels, while in-

creasing the HDL cholesterol frac-

tion. However, not surprisingly,

the dose of vitamin C appears to

be critical in order to demonstrate

this triglyceride-lowering effect.

Bishop et al. (1985) did a similar

study in diabetic patients, except

that only 500 mg of vitamin C was given daily. Over

a four-month period, no significant differences were

seen in either the triglyceride or cholesterol levels.

Perhaps another reason for some of the mixed

results seemingly reported in the literature on the ef-

fects of vitamin C on elevated triglyceride levels comes

from the population of patients being studied.

Wahlberg and Walldius (1982) reported that 2,000

mg of vitamin C daily did not lower the serum tri-

glycerides in the nine patients they treated. However,

these patients all had an inherited disease character-

ized by elevated blood levels of triglycerides. Clearly,

such a genetic disease can be expected to likely utilize

different or additional mechanisms in the production

of elevated triglycerides in the blood. Such a result

cannot be used to summarily negate the conclusions

of studies that report the ability of vitamin C to lower

triglycerides in either normal patients or patients with

other selected diseases.

Ness et al. (1996a) looked at the relationship of

plasma vitamin C level to the serum triglyceride level.

EXHIBIT 44

Vitamin C dose-

dependent studies

show 2000 mg
vitamin C daily

lowers triglycerides

where 500 mg does
not.
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They concluded that the plasma vitamin C level was

negatively correlated with the triglyceride level, mean-

ing the higher the vitamin C level,

the lower the triglyceride level.

They also concluded that their re-

sults were consistent with other

published work that indicated that

a high dietary intake of vitamin C
not only lowered triglyceride lev-

els, but also raised HDL cholesterol levels.

The effect of a combined antioxidant therapy on

elevated serum triglyceride levels has also been stud-

ied. Hamilton et al. (2000) found that a combination

of only 500 mg of vitamin C daily with a dosage of

vitamin E was effective in lowering both triglyceride

and total cholesterol levels. Using a similarly dosed

combination of vitamins C and E, Babu et al. (2000)

were also able to demonstrate the significant lowering

of triglyceride levels that were elevated by the admin-

istration of tamoxifen. Tamoxifen is a non-steroidal

antiestrogen drug used in the hormonal treatment of

breast cancer. These authors suggested that addition of

vitamins C and E to tamoxifen therapy was a superior

form of treatment to tamoxifen alone.

In guinea pigs, Ha et al. (1990) also found that

vitamin C had a relationship to the blood level of tri-

glycerides. By feeding four groups of animals varying

amounts of vitamin C, they were able to conclude that

an inverse relationship existed between tissue levels

of vitamin C and plasma levels of triglycerides. As

in the studies already noted above, higher amounts

EXHIBIT 45

High dietary

intake of vitamin

C not only lowers

triglyceride levels

but also raises HDL
cholesterol levels.
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of vitamin C were associated with lower amounts of

triglycerides. These authors went so far as to suggest

that vitamin C deficiency in guinea pigs may impair

the metabolism, or breakdown, of triglycerides in the

blood. Bobek et al. (1980), also studying guinea pigs,

found that a "chronic borderline vitamin C deficiency"

led to both elevated blood levels of triglycerides as

well as the accumulation of triglycerides in the liver.

It would appear, then, that elevated levels of tri-

glycerides in the blood are best supported by a state

of vitamin C deficiency, along with inadequate dietary

intake and supplementation of vitamin C. When an el-

evated level of triglycerides is present in the blood, ex-

erting its effect as a risk factor for the development of

atherosclerosis, a vitamin C deficiency can be expected

to be present as well.

Undoubtedly, an excess presence of the fatty tri-

glycerides works in concert with the vitamin C defi-

ciency to both initiate and accelerate the development

of atherosclerosis. It is also likely that any future clini-

cal studies using substantially higher supplemented

doses of vitamin C (for example, 5,000 to 15,000 mg
daily) will consistently show a triglyceride-lowering

effect from this supplementation.
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CHAPTER 7
/

Lipoprotein(a) and
Vitamin C Deficiency

Lipoproteins are any of a number of fat-protein

complexes that serve to transport fat in the blood. As

examples of this class of substances, commonly known

lipoproteins are the high-density (HDL) and low-den-

sity lipoproteins (LDL), which are known primarily for

their cholesterol transport functions. HDL transports

cholesterol to the liver for metabolism and excretion,

while LDL transports cholesterol to tissues other than

the liver, including the arterial walls. Because of these

transport characteristics, HDL-bound cholesterol is

known as the "good" cholesterol and LDL-bound cho-

lesterol is known as the "bad" cholesterol, at least in

regard to the likelihood of developing atherosclerosis.

HDL is considered a good lipoprotein since a

high blood level of it means there is a greater capac-

ity for transporting more cholesterol out of the arterial

walls to the liver for excretion into the intestine via the

bile. Just the opposite is considered to be the case for



no STOP AMERICA'S#! KILLER

LDL, which is known to help bind cholesterol in the

arterial wall.

Rath and Pauling (1990) looked in detail at an-

other type of lipoprotein, known as lipoprotein(a),

or Lp(a). They hypothesized that

Lp(a) served as a surrogate, or sub-

stitute, for vitamin C. They noted

that low vitamin C levels regularly

resulted in a compensatory increase

in Lp(a) plasma levels. They report-

ed that Lp(a) was apparently being

produced by the body in an attempt to compensate for

inadequate vitamin C intake and the body's inability

to synthesize vitamin C of its own. They felt that Lp(a)

and vitamin C shared certain properties, including:

• the acceleration of wound healing (also see

Brown and Goldstein, 1987)

• cell-repair mechanisms

• strengthening of the ground substance

surrounding the cells in blood vessels

• preventing the degeneration of lipids, or fats.

In support of these assertions. Rath and Paul-

ing also found that Lp(a) was found primarily in the

plasma of animal species that could not synthesize

vitamin C. Conversely, most of the animals that could

synthesize their own vitamin C were found to have no

detectable Lp(a) in their plasma.

Rath and Pauling (1990a) also noted that Lp(a) is

a lipoprotein exceptionally adept in promoting athero-

sclerosis. von Eckardstein et al. (2001) found that Lp(a)

EXHIBIT 46

Lipoprotein(a)

assumes/shares

some of vitamin C’s

many important

functions when
vitamin C deficient.
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emerged as an important independent coronary artery

disease (atherosclerosis) risk factor, with the increased

risk most pronounced when com-

bined with the other risk factors

of elevated LDL cholesterol, low-

ered HDL cholesterol, and hyper-

tension. Furthermore, Stubbs et

al. (1997) found that higher Lp(a)

levels in unstable angina patients

seemed to correlate with the pa-

tients most likely to proceed to a significant cardiac

complication, such as blockage of the artery and heart

attack.

Rath and Pauling basically felt that an increased

Lp(a) level in the body was a compensatory mecha-

nism of the body for vitamin C deficiency. When the

Lp(a) levels were high enough for a long enough pe-

riod of time, this compensatory mechanism essentially

"overcompensated," and the same actions of Lp(a) that

initially protected the blood vessels became a major

player in damaging them.

One of the components of Lp(a), apoprotein(a)

[apo(a)], was felt by Rath and Pauling to be an effec-

tive antioxidant, which perhaps helps to explain why
Lp(a) could serve to help substitute for vitamin C in

the body. However, unlike vitamin C, a prolonged ex-

cessive presence of Lp(a) results in its excessive depo-

sition in the arterial wall. This directly promotes the

development of atherosclerosis (Rath et al., 1989), and

effectively negates the clinical benefit of any antioxi-

dant effects.

EXHIBIT 47

High levels of

Lipoprotein(a) -

thought to be an
indicator of vitamin

C deficiency -

contributes to

atherosclerosis.
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Minimal deposition of Lp(a) in the blood ves-

sel wall, although still contributing to the original

development of atherosclerosis, might play a greater

role early on* in strengthening the blood vessel wall

compromised by vitamin C deficiency Continued,

unchecked deposition would clearly become far more

detrimental than helpful to blood vessel health.

Rath and Pauling (1991) also suggested that vi-

tamin C deficiency increases plasma concentrations of

Lp(a) and fibrinogen because of the abilities of these

two substances to combat bleeding complications. Fi-

brinogen is a substance that is known to increase the

clotting ability of the blood, converting into fibrin after

the clotting process is initiated. The fibrin makes up

the bulk of the blood clot.

Even though Lp(a) and fibrinogen /fibrin com-

plexes both end up as significant components of the

mature atherosclerotic plaque, their early appearance

in the development of atherosclerosis may be neces-

sary to prevent the early, potentially fatal, bleeding

complications of substantial vitamin C deficiency.

Niendorf et al. (1990) were able to demonstrate

Lp(a) deposition in the arterial wall and find that its

presence correlated with the extent of atherosclerotic

lesion development in the coronary arteries and the

aorta. Cushing et al. (1989) were able to show that

Lp(a) accumulation also appeared to be significant in

the development of atherosclerosis in coronary artery

bypass vein grafts. A vein graft lacks the external sup-

port in the blood vessel wall found in an artery, and

this lack may also contribute to the "need" for Lp(a)
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to exert its initial protective effect in the absence of ad-

equate vitamin C.

As noted earlier, vitamin C deficiency promptly

and directly results in the breaking down of the link-

ages (polymerization) of the glycoprotein molecules

in the basement membrane supporting the endothe-

lial cells lining the arteries. This was already noted

to change the consistency of the basement membrane

from being jelly-like to being more watery and runny

(Gersh and Catchpole, 1949; Pirani and Catchpole,

1951). Just as with cholesterol, this vitamin C defi-

ciency-induced defect in the integrity of the basement

membrane allows Lp(a) and other blood fats, such as

cholesterol, to infiltrate this weakened intimal area and

start the process of atherosclerosis.

Rath and Pauling (1990) suggest an additional

mechanism by which vitamin C can lessen the ability

of Lp(a) to promote atherosclerosis. Fibrin, a common
component in the maturing plaque as well as at a site

of arterial injury (which often initiates atherosclerosis),

helps to bind Lp(a) to the plaque. Rath and Pauling

(1991a) provided evidence that a protein component of

Lp(a) is very prone to sticking to other tissues.

Rath and Pauling (1990) also suggested that since

this stickiness involves the Lp(a) sticking to sites con-

taining lysine (an amino acid), which is found in the fi-

brin component of the plaque, vitamin C may alter the

lysine chemically so that it will no longer bind Lp(a).

Scanu et al. (1994) later demonstrated the presence and

importance of this lysine binding site in the binding of

Lp(a) to lysine in humans. This modification of lysine
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by vitamin C would likely significantly diminish the

contribution of Lp(a) to growing sites of atheroscle-

rosis, since its ability to stick to those sites would be

lessened.

Keeping the above reasoning in mind, Pauling

(1994) asserted that since binding sites containing ly-

sine could attach Lp(a) to the arterial wall, then taking

more lysine in supplemental form would competitively

bind to Lp(a) before it had a chance to bind to arterial

wall lysine. Pauling said this would not only decrease

Lp(a) binding to the arterial wall, it might even work

to dislodge Lp(a) already bound if enough lysine were

taken, thereby playing a significant role in lessening

the bulk of the plaque and reversing atherosclerosis.

Boonmark et al. (1997) were able to demonstrate

in mice that the lysine binding site in Lp(a) was very

important in the development of atherosclerosis. They

were able to demonstrate that mice with specific muta-

tions that destroyed this lysine binding site greatly re-

duced the ability of the Lp(a) to bind lysine. And most

significantly, they were able to demonstrate that mice

with such mutations were less likely to develop ath-

erosclerosis, further indicating the likely importance of

lysine's ability to further bind more Lp(a) and increase

the bulk of the arterial lesion.

In three case reports, (Pauling, 1991; Pauling,

1993; McBeath and Pauling, 1993) Pauling repeatedly

observed the dramatic reduction of anginal (heart-

related) chest pains with a regimen of lysine and

vitamin C. Interestingly, Pauling also noted that the

response of these three patients had been rapid, within
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EXHIBIT 48

Large daily doses

of vitamin C and
comparable doses

of lysine reduce
anginal chest pains.

two to four weeks of initiating the treatment. The doses

of vitamin C and lysine ranged from 3,000 mg to 6,000

mg of each daily. It is also notewor-

thy that two of the patients had ad-

vanced coronary artery disease,

having already had coronary by-

pass surgeries. However, the other

one had no blockages in the major

arteries on angiography, indicating either small vessel

disease or coronary artery spasm, or both. Neverthe-

less, Pauling's regimen was equally effective in reduc-

ing anginal chest pains in all three patients.

There is at least one good reason for the uniform-

ly good response that Pauling observed in his three

cardiac patients placed on vitamin C and lysine.

Anginal chest pain typically occurs when there

is enough of a restriction of blood flow to an area of

the heart muscle. Coronary (heart) artery blood flow

is affected both by fixed arterial blockages and by the

general caliber of the blood vessel. Variable amounts of

muscular contraction in the wall of the artery (spasm

or vasomotor tone) can restrict blood flow enough

to cause angina even without fixed

blockages present.

This spasm of the blood vessel

can also superimpose itself at times

on a fixed blockage and cause an im-

mediate significant compromise of

the blood flow as well. Kaufmann et al. (2000) showed

that vitamin C was able to restore the impaired blood

flow throughout the heart and the small blood ves-

EXHIBIT 49

Vitamin C able to

restore impaired

blood flow through

heart and small

blood vessels.
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sels (microcirculation) typically seen in smokers. This

strongly implies that the clinical entity known as coro-

nary artery spasm responds very well to the admin-

istration of vitamin C. Although long-term treatment

with Pauling's regimen may well also end up showing

regression of atherosclerotic lesions, the quick symp-

tomatic response that he found in his three case reports

was probably due to a relaxation of muscle tone in the

coronary arteries, with resulting improved blood flow

to the heart muscle.

Rath (1992) suggested the addition of proline

(another amino acid) supplementation to further aug-

ment the likely antiatherosclerosis effects of vitamin C
and lysine. Lysine is known to competitively inhibit

the binding of Lp(a) to fibrinogen, fibrin, and fibrin-

related products, which are typical components of the

developing atherosclerotic plaque. Similarly, proline

appears to also play an important role in binding Lp(a)

to plaque. Trieu et al. (1991) showed that proline and

its related compound hydroxyproline bind to Lp(a).

Collagen, which is rich in proline compounds, com-

prises a significant portion of the maturing, fibrous

plaques. The addition of proline supplementation to a

patient's regimen should be expected to bind increased

amounts of Lp(a) before that Lp(a) has the chance to

bind the proline-rich compounds in the developing

atherosclerotic plaque, thereby preventing the Lp(a)

from sticking to the plaque and increasing its bulk.

As with the reasoning already presented for

the administration of lysine as an antiatherosclerotic

agent, proline supplementation should also be expect-
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ed to lessen the amount of Lp(a) that would stick to

any other proline-rich constituents in the blood vessel

wall. This should also be expected to decrease the de-

velopment and/or progression of atherosclerosis. As

with lysine, it is also suggested that high enough doses

of proline could eventually displace some Lp(a) al-

ready bound to a developing plaque, thereby releasing

the Lp(a) into the bloodstream, debulking the plaque,

and eventually resulting in objective regression of the

atherosclerotic narrowing.

Most chemical bonds have some practical level

of dynamic equilibrium in which those bonds are con-

tinuing to form and break, such as is seen with different

salts in solution. When enough of another substance is

present that will also bond with a given chemical site,

some of it will eventually physically displace some of

what was already bound there first through this ongo-

ing mechanism of bond breaking and new bond for-

mation. By such a mechanism, lysine and proline could

actually lessen the content of Lp(a) in a blood vessel

wall or atherosclerotic lesion over time. Rath (1992) as-

serted that human atherosclerotic lesions are primarily

composed of Lp(a), so having the ability to displace

this substance specifically from plaque could play an

enormous role in reversing even advanced atheroscle-

rotic lesions.

By administering vitamin C, lysine, and proline,

along with niacin, guar gum, and the ayurvedic herb

gum guggulu, Katz (1996) was able to achieve some

very impressive results in a 62 year-old female heart

patient. Each of the above agents was documented
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individually to significantly lower this patient's Lp(a)

level. Repeat angiography of this patient's heart arter-

ies revealed very significant improvements during the

approximately 19-month treatment period between

the two studies. A narrowing of 75% in the right coro-

nary was reduced to a 40% narrowing. Also, other nar-

rowings of approximately 50% were no longer seen.

Although this is a positive result in only one patient,

the response was a very dramatic one, and the lower-

ing of the Lp(a) level with each therapeutic agent giv-

en would seem to indicate that bringing this particular

laboratory test into the normal range is very critical in

treating such cardiac patients.

As with the other risk factors, it would appear

that vitamin C deficiency "sets the stage" for optimiz-

ing the abilities of Lp(a) to initiate and promote the de-

velopment of atherosclerosis.

Vitamin C deficiency promptly alters the chemi-

cal composition and consistency of the basement mem-

brane supporting the endothelial cells lining the inner

wall of the artery. As discussed earlier with cholesterol,

this change in the nature of the basement membrane

also makes it easier for Lp(a) and other blood fats to

start depositing there.

That same vitamin C deficiency also simultane-

ously helps to elevate the circulating levels of Lp(a),

which presumably initially appears to help compen-

sate for the vitamin C deficiency. Before too long,

however, excess amounts of Lp(a) become deposited

in the weakened arterial walls, and atherosclerosis is

well underway. Administration of adequate amounts
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of vitamin C not only brings the levels of Lp(a) down,

it also appears that such dosages lessen the likelihood

that any Lp(a) remaining in circulation will get depos-

ited.

The supplementation of the amino acids lysine

and proline would also appear to contribute to the

slowing, and possibly reversal, of the atherosclerotic

process. As discussed in the cholesterol risk factor sec-

tion, the chances of atherosclerosis reversibility with

these measures will largely hinge on whether the pa-

tient's daily toxin exposure can be adequately neutral-

ized with enough daily vitamin C. Such toxin sources

as root canal-treated teeth and other infected teeth can

be expected to largely block the ability of vitamin C
and other supplements to reverse atheroslerosis, even

if some clinical benefit can be observed.



120 STOP AMERICA'S #1 KILLER



121

CHAPTER 8

Diabetes and
Vitamin C Deficiency

Diabetes is a well-established risk factor for

atherosclerosis and coronary heart disease (Dahl-Jor-

gensen et al., 2005; Haffner, 2005). Diabetes, or more

precisely, diabetes mellitus, is a chronic disease in

which the metabolism of carbohydrate, protein, and

fat is impaired due to the inadequate production of in-

sulin or due to resistance of the target tissues to the ef-

fects of insulin. As with the other risk factors, diabetes

rarely exists as the sole risk factor for heart disease in a

given patient. Very commonly, hypertension and lipid

disorders (such as elevated Lp(a) and elevated choles-

terol) coexist with diabetes.

Diabetes is a disease in which there are signifi-

cantly increased levels of oxidative stress. Such in-

creased oxidative stress can result from increased

free radical production and/or reduced antioxidant

defenses (Hunt et al., 1992; Gupta and Chari, 2005). In-

deed, many of the complications of diabetes are felt to
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EXHIBIT 50

Multiple studies

show that diabetics

have depressed,

scurvy-like plasma
levels of vitamin C.

be secondary to this increased oxidative stress (Wolff

et al., 1991; Baynes, 1991). Sato et al. (1979) were able to

show that some of the blood vessel complications com-

monly seen in diabetes occur when there is evidence of

increased oxidative stress in the blood.

In addition to any other mechanisms by which

vitamin C levels can be reduced in diabetes, the in-

creased production of free radicals

will always reliably utilize vita-

min C. Such utilization will result

in lower levels of vitamin C in the

blood and the tissues. Multiple

studies have shown that diabetics

have reduced plasma levels of vitamin C (Ginter et al.,

1978; Som et al., 1981; Stankova et al., 1984; Mooradian

and Morley, 1987; Simon, 1992).

Price et al. (1996) advanced the proposition that

the elevated glucose level (hyperglycemia) seen in

diabetes can directly induce a state of latent scurvy,

or advanced vitamin C deficiency. This latent scurvy

was felt to be characterized by a reversible form of

atherosclerosis, depending upon the availability of

vitamin C.

One likely, and perhaps primary, mechanism by

which diabetes promotes atherosclerosis is by its abil-

ity to induce and maintain significantly low levels of

vitamin C. Once a condition exists that can keep the

vitamin C levels low enough in the body, the stage is

set for virtually all of the other mechanisms already

discussed to start and advance the development of ath-

erosclerosis.
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Hyperglycemia is probably the single most char-

acteristic blood finding in diabetes. Although nearly

all chronic medical diseases are associated with de-
/

creased vitamin C levels in the body due to increased

demands for, and increased consumption of, vitamin C
by the disease process itself, diabetes has some addi-

tional mechanisms depleting the body's tissue levels

of vitamin C.

It has been well-established that glucose competes

with vitamin C for uptake into the cell and mitochon-

dria (Bigley et al., 1983; Kapeghian

and Verlangieri, 1984; Khatami et

al., 1986; Sagun et al., 2005; Wil-

son, 2005). Therefore, the sicker

diabetic patients with the higher,

more poorly controlled blood glu-

cose levels will be expected to have

lower levels of vitamin C in their cells than nondiabet-

ics or diabetics with less elevated blood glucose levels.

Greater amounts of glucose will always result in lower

cellular levels of vitamin C due to this direct competi-

tion between glucose and vitamin C for transport into

the cell.

Insulin, the pancreatic hormone needed to me-

tabolize glucose and maintain normal levels of it in the

blood, is typically deficient in patients with diabetes.

Hyperglycemia is usually the result of such an insulin

deficiency in the body. Cunningham (1998) noted that

insulin promotes the cellular uptake of vitamin C as

well as the cellular uptake of glucose. Sherry and Ralli

(1948) had earlier noted that an injection of insulin re-

EXHIBIT 51

Vitamin C
competes with

glucose for uptake
in the cells and

mitochondria (the

cells energy plant).
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Insulin, usually

deficient in

diabetics, aids

transport of

vitamin C into the

cells throughout the

body.

suited in a fall in the plasma levels of vitamin C and a

rise in the white blood cell and platelet levels of vita-

EXHIBIT 52 .

s min C* One straightforward reason

for this observation is simply that

the insulin takes the vitamin C out

of the blood and pushes it into the

white blood cells and platelets.

Vitamin C is very similar in

chemical structure to glucose, help-

ing to explain why insulin aids the

cellular uptake of both glucose and vitamin C. There-

fore, the natural state of diabetes, with elevated blood

levels of glucose and lowered blood levels of insulin,

has two separate factors that operate to help assure a

cellular deficiency of vitamin C.

Mann (1974), with some of the above interactions

in mind, hypothesized that the role of insulin in trans-

porting vitamin C into certain tissues could explain

some of the clinical findings in diabetes, a disease char-

acterized by impaired insulin function.

Mann (1974) asserted that certain insulin-sensi-

tive tissues in diabetics lacked vitamin C. He consid-

ered this lack of vitamin C to produce a "local scurvy,"

with the poor local collagen formation that one would

then anticipate. He felt that one of the most susceptible

tissues to this focal depletion of vitamin C is the vas-

cular wall. He also felt that the competition between

vitamin C and glucose for the same transport mecha-

nism into the cell would allow a large enough dose of

vitamin C to prevail in putting sufficient amounts of

vitamin C inside the cells.
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EXHIBIT 53

High blood sugar

forces the kidneys

to remove and
discard valuable

vitamin C from the

blood.

Furthermore, he also asserted that a large intake

of vitamin C with "adequate insulin" would further

assure delivery of the vitamin C
into the cells, thereby preventing

atherosclerotic lesions.

In addition to the effects that

hyperglycemia has on lowering

the cellular levels of vitamin C, hy-

perglycemia also works to lower

vitamin C levels in the blood. Although the general

metabolism of the diabetic state works to consume

more vitamin C just like most other chronic degen-

erative diseases, the hyperglycemia seen with diabetes

also has an effect on the kidneys that tends to waste

increased amounts of vitamin C through the urine.

Will and Byers (1996) have noted that hyperglycemia

works to decrease the ability of the natural filters in the

kidney to reabsorb the vitamin C that gets presented to

it. This results in more vitamin C being excreted in the

urine and less vitamin C being returned to the blood.

Fisher et al. (1991) were able to show that high

glucose levels can also inhibit some important func-

tions of vitamin C. In cultured fibroblasts, vitamin C
increased the production of col-

lagen and proteoglycan content in

the culture medium. However, in

the presence of a high concentra-

tion of glucose, the stimulation of

collagen and proteoglycan production by fibroblasts

was impaired. Furthermore, these researchers found

that insulin could block the inhibitory action that

EXHIBIT 54

Excess blood

glucose inhibits

important functions

of vitamin C.
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glucose excess exerted on this collagen production,

although they were unable to offer a clear explana-

tion for these observations. However, they were able

to say that the inhibitory effect of glucose excess on

the vitamin C-stimulated production of collagen by

fibroblasts was not due to the inhibition of vitamin C
uptake by the fibroblasts. The conclusion to be reached

from this study is that hyperglycemia can suppress one

of the primary functions of vitamin C, collagen synthe-

sis. Insulin, on the other hand, has the positive effect

of promoting this activity of vitamin C by somehow

blocking the effect of hyperglycemia.

In any event, the high blood glucose and low

blood insulin usually seen in diabetics both work to

help impair vitamin C-mediated collagen synthesis.

This again makes a vital vitamin C-related function

something of a "final common pathway" for the ex-

pression of the negative effects that diabetes has on the

development of atherosclerosis. Simply, the less read-

ily collagen can be synthesized by the fibroblasts in the

blood vessel wall, the more readily those blood vessels

will be primed for the continued

Chen et al. (1983) demonstrat-

ed that hyperglycemia was also

especially effective in depleting the

vitamin C content in monocytes.

Monocytes are the white blood

cells that often show up at sites of

inflammation and infection, and proceed to ingest for-

eign material (phagocytosis). Depleting these cells of

development of atherosclerosis.
EXHIBIT 55

High blood glucose

depletes vitamin C
from monocytes -

white blood cells

that gather at sites

of inflammation and
infection.
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vitamin C directly impairs the defensive abilities of the

immune system. This is likely a primary reason for the

presence of the severe and rapidly developing blood
/

vessel disease often seen in poorly controlled diabetic

patients.

Indeed, relative to nondiabetics with atheroscle-

rosis, the atherosclerotic plaques in diabetics are larger,

with a greater fat (lipid) content,

and more widespread in the blood

vessels (Burke et al., 2001).

Platelets, the sticky elements

in the blood that often directly af-

fect the initiation of a blood clot,

also have decreased levels of vitamin C in diabetic

patients. Vitamin E, another very important antioxi-

dant in the body, is also significantly depleted in the

platelets of diabetic patients (Karpen et al., 1984). Sarji

et al. (1979) published evidence that indicated greater

amounts of vitamin C in platelets directly correlated to

a lessened tendency to aggregate, or initiate the focus

for a blood clot.

Furthermore, they showed that this effect was

not onlv demonstrable in a test tube, but also readilv

demonstrable in human subjects. They found that the

oral administration of 2,000 mg of vitamin C daily in

"normal non-smoking males" resulted in a "marked

inhibition" of platelets sticking together. Blood clotting

is an integral part of the progression of the small vessel

disease (angiopathy) seen in diabetics, and this anti-

platelet sticking effect of vitamin C is typically less

in evidence in the diabetic. This represents one more

EXHIBIT 56

Diabetics

develop larger

atherosclerotic

plaques with

greater fat content.
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vitamin C deficiency-mediated role for the progression

of vascular disease seen in diabetics.

Vitamin C also directly relates to fibrinolytic ac-

tivity, or the ability to dissolve clots that have already

been formed. Bordia et al. (1978)

showed that this clot-busting ac-

tivity in the blood remains high as

long as the blood level of vitamin C
remains high. With this effect and

the effect noted above on platelets,

it would appear that the low levels

of vitamin C seen in diabetes can make blood clots like-

lier to form and less likely to dissolve. Will et al. (1999)

were able to show that the average vitamin C levels in

the blood were "significantly lower" in persons with

newly diagnosed diabetes than in nondiabetics. Clini-

cally supporting the above observations. Spittle (1973

and 1974) was able to demonstrate that vitamin C ad-

ministration has a powerful protective effect against

unwanted blood clotting.

Vitamin C also appears to play an essential role in

regulating the release of insulin from the cells that pro-

duce it in the pancreas (Dou et al.,

1997), demonstrating further the

involved interplay between these

two substances. Also, Banerjee and

Ghosh (1947) noted that scurvy-

stricken guinea pigs do not me-

tabolize glucose as effectively as normal guinea pigs.

In explanation of this abnormal glucose metabolism,

they also demonstrated that the actual insulin content

EXHIBIT 58

Vitamin C plays

an essential role

in regulating the

release of insulin by
the pancreas.

EXHIBIT 57

Vitamin C has

the ability to help

dissolve dangerous

blood clots after

they have already

been formed.
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in the pancreas of such vitamin C-deprived animals

was only about 25% of that found in the pancreas of

normal animals. They were also able to conclude that

the decreased insulin content of the pancreas in scurvy

was primarily due to the lack of vitamin C and not due

to a generally poor nutritional status.

Banerjee (1943) had already earlier noted that

guinea pigs with scurvy had much lower levels of in-

sulin in the pancreas than found in normal animals.

Furthermore, he noted that the normal metabolism of

glucose was restored after the administration of vita-

min C.

Banerjee (1944) later was able to look at the pan-

creas of guinea pigs microscopically, finding that the

number of insulin-producing cells in the pancreas was

increased even though the total content of insulin in

the pancreas was decreased. All of this data would

seem to indicate that vitamin C has an important role

in the synthesis of insulin (Kodama et al., 1993) in ad-

dition to its role in the release of insulin already syn-

thesized and stored in the pancreas.

Therapeutically speaking, the evidence indicates

that the regular administration of vitamin C is ex-

tremely important for the optimal treatment of diabe-

tes. Kodama et al. (1993) found that diabetic patients

showed superior clinical improvement when an infu-

sion of vitamin C was combined with the insulin injec-

tions.

The very fact that vitamin C is so critical in the

optimal management of diabetes again underscores

the fact that diabetes and vitamin C deficiency are
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two closely interrelated conditions. In guinea pigs, the

condition of scurvy reliably induces a state of pre-dia-

betes, with diminished insulin formation and an easy

propensity to develop elevated blood glucose levels

(Banerjee and Bandyopadhyay, 1963).

Furthermore, such states of scurvy-induced pre-

diabetes are completely reversible by the administra-

tion of vitamin C. In many ways, diabetes would ap-

pear to be a disease that is an especially exaggerated

picture of the consequences of a significant, protracted

deficiency of vitamin C, particularly inside the cells.

Individuals with diabetes are also much more

likely to have advanced periodon-

tal disease than nondiabetics (Belt-

ing et al., 1964). As already noted in

the section above on inflammation

as a risk factor for atherosclerosis,

periodontal disease is associated

with an increased risk of heart attack. Aleo (1981) pro-

posed that vitamin C deficiency further contributes

to the development of periodontal disease in diabet-

ics through a number of different mechanisms. This

likely represents yet one more way by which diabetes

promotes atherosclerosis with the help of a vitamin C
deficiency.

To recap, diabetes appears to exert much, if not

most, of its negative impact on the body by virtue of

the chronic deficiency of vitamin C in both the tissues

and the blood seen with this disease.

The local deficit of vitamin C in the blood vessel

wall induced by diabetes can easily initiate the athero-

EXHIBIT 59

Diabetics much
more likely to

have advanced
periodontal

disease.
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sclerotic process. After this initial damage to the blood

vessel wall, other risk factors such as inflammation

and elevated blood fats like cholesterol and Lp(a) can

more easily make their contributions to plaque devel-

opment.

Finally, the unique interrelationship between in-

sulin and vitamin C also offers strong evidence that

diabetes is not just another disease that exerts its nega-

tive effect by metabolizing huge amounts of vitamin C.

Indeed, the chronic diabetic state is both the result of

vitamin C deficiency and a very strong contributor to

a continuing state of significant vitamin C deficiency,

even if the reason for the initial development of the di-

abetes is known and is not directly related to vitamin C
deficiency.
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CHAPTER 9

Age, Genetics,

Gender, and
Vitamin C Deficiency

Age and Vitamin C

Increasing age is also associated with an increas-

ing incidence of atherosclerosis and heart attack. In

fact, Allison and Wright (2005) have provided evidence

that age is the predominant risk factor for coronary ar-

tery calcification, later discussed as an independent

risk factor for premature coronary heart disease.

While undoubtedly a multifaceted risk factor, in-

creasing age also correlates with decreasing blood and

tissue levels of vitamin C. In addition to the poor nutri-

tion of many elderly people, Wilson et al. (1973) point-

ed out that older patients often endure a "wide vari-

ety of stressful states," including illnesses of variable

degrees of severity. They attributed the low vitamin C

levels in the white blood cells and platelets of this ge-
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riatric population to be more likely the result of these

factors than just a poor dietary intake of vitamin C.

Regardless, the bottom line for many older peo-

ple is that th’eir blood and tissue vitamin C levels are

lower than younger people. This would be at least

one good reason why older patients have more heart

disease than younger patients. Furthermore, Licastro

et al. (2005) have noted that the older an individual is,

the more likely that person is to have endured the pres-

ence of chronic systemic inflammation, which itself is a

very significant risk factor for atherosclerosis.

However, this is not to say that vitamin C supple-

mentation will not correct the vitamin C depletions of-

ten seen in the elderly. Newton et al. (1985) noted that

the low vitamin C levels seen in both the blood and the

white blood cells of the institutionalized and chroni-

cally sick elderly were correctable.

Schorah et al. (1979) showed that elderly long-

stay inpatients with low levels of vitamin C in the

blood and white blood cells responded well clinically

to the administration of 1,000 mg of vitamin C daily.

However, many elderly individuals never get their

depleted vitamin C levels addressed, and this would

appear to be one of the significant reasons why athero-

sclerosis generally worsens with increasing age.

Genetics and Vitamin C

A positive family history of heart disease is con-

sidered by many to be an independent risk factor for

coronary heart disease (Jorde and Williams, 1988).
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However, genetic and environmental influences on the

risk of developing heart disease can be difficult to dis-

tinguish apart from each other.

Although there do exist families that share defi-

nite genetic traits that predispose to heart disease

(Austin et al., 1990), most families also share important

dietary factors. These factors can predispose to heart

disease directly, and they can also lead to other estab-

lished risk factors for heart disease, such as hyperten-

sion, diabetes, obesity, and elevated lipids (cholesterol,

triglycerides, and lipoproteins).

And as shared dietary and environmental influ-

ences in families lead to these other established risk

factors, a shared vitamin C deficiency can occur as

well, as discussed with the individual risk factors.

Gender and Vitamin C

It is well known that more coronary artery disease

and atherosclerosis develops in males than females.

Tatsukawa et al. (2004) demonstrated that the male sex

is an independent risk factor for atherosclerosis. Al-

though there are a number of differences between men

and women that could help account for this difference,

vitamin C deficiency again appears as a significant, if

not primary reason, for this observed difference.

Dodds (1969) studied the importance of gender

as a factor in the blood levels of vitamin C. She not-

ed that boys and girls between 4 and 12 years of age

demonstrated little difference in their blood levels of

vitamin C. However, she noted that males between
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13 and 20 years of age began to show lower levels of

vitamin C in the blood in the face of equivalent intakes

of vitamin £. Finally, she found that this difference in

blood vitamin C levels persisted between males and

females aged 20 years and older.

Earlier, Morgan et al. (1955) found

that not only did men over 50 years

of age have lower blood levels of

vitamin C than comparably aged

women, they also noted that wom-
en often had higher levels of vitamin C than men in

spite of higher intakes of vitamin C by those men.

Furthermore, the magnitude of the difference

in vitamin C levels discovered by Morgan et al. were

quite significant. In the men and women over 50 years

of age, they found that the women had an average

blood vitamin C level of 1.07 mg per 100 ml, while the

average level in the men was 0.83 mg per 100 ml. This

means that on the basis of gender alone, the women
had levels of vitamin C in their blood almost 30%

greater than found in the men.

Franz et al. (1956), in studying nursing students

and medical students, found comparable differences

in the average blood vitamin C levels, even in these

much younger individuals. The women in this young-

er group had vitamin C levels nearly 40% greater than

found in the men.

Even when both groups received equal amounts

of vitamin C supplementation, with significant rises

seen in the blood levels of vitamin C, the women still

EXHIBIT 60

Men have
significantly lower

vitamin C levels

than comparably
aged women.
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maintained vitamin C levels more than 20% greater

than found in the men.

Based on all of the mechanisms already discussed

on the importance of vitamin C deficiency to the de-

velopment and progression of atherosclerosis, it would

appear that the greater vitamin C deficiency found in

men is reason enough for men to have more of this dis-

ease than women of the same age.

Morgan et al. also noted that as men and women
aged further, there was a tendency for the blood levels

of vitamin C to show a convergence, with a lessening

of the difference. Clinically, older patients of either sex

with established coronary heart disease and athero-

sclerosis tend to evolve comparably, which meshes

well with this convergence of blood vitamin C levels.

However, men should not feel that they are

doomed to having a risk factor that they are unable

to eliminate or largely negate. In the test tube, where

conditions could be more rigidly controlled than in the

body, Loh et al. (1974) found that there was no differ-

ence between men and women in the ability of their

white blood cells to take up vitamin C from the plas-

ma. It seems likely that optimal daily dosing of vita-

min C by men would probably largely neutralize their

increased risk of atherosclerosis relative to women.

However, the dosing of vitamin C may end up

needing to be in the 6,000 to 12,000 mg per day for

most men to block the effects of sex as a risk factor.

Furthermore, for very large men who are very active

physically, this proposed amount might need to be fur-

ther increased substantially.
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CHAPTER 10

Refined Sugar and
Vitamin C Deficiency

The consumption of refined sugar in the diet is

recognized to be an independent risk factor for the de-

velopment of cardiovascular disease (Steward et al.,

1995), although it is little addressed as a risk factor in

the current medical and cardiological scientific litera-

ture and textbooks.

The statistical evidence certainly supports the

position that sugar be considered a very significant

risk factor for heart disease. At the very least, there is a

clear correlation between increased refined sugar con-

sumption and heart disease, even if it cannot be defi-

nitely asserted that this correlation is the equivalent of

a cause-and-effect relationship.

However, this burden of demonstrating cause-

and-effect after establishing a clear statistical correla-

tion between risk factor and heart disease is shared by

a number of the other cardiac risk factors being dis-

cussed.
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The term "refined sugar" will be used in this sec-

tion to refer primarily to the sucrose that is refined and

concentrated from beets and sugar cane. However,

corn-derived sugar will also have to be added to this

category.

Fructose, as is ingested with the consumption of

different fruits, may not have the same impact as the

other sugars noted above, as the glucose rise in the

blood after ingesting fructose is much less pronounced

than with the other sugars.

Nevertheless, moderation is important in the in-

gestion of all purified sugars that ultimately release

glucose into the bloodstream. As we shall see, it ap-

pears that both the amount of glucose in the blood and

the rate of its rise in concentration are factors that di-

rectly relate to the development of atherosclerosis and

coronary heart disease.

Refined sugar consumption has skyrocketed over

the last century, both in the United States and across the

world. Even the poorer countries maintain high con-

sumption levels of the inexpensive refined sugars. Not

much more than a century ago, the average amount

of sugar consumed annually in the United States was

about ten pounds per person. By 1980 this figure was

up to about 125 pounds per person annually. And by

1994 the amount was almost a full 150 pounds (Yud-

kin, 1972; Dufty, 1975; Steward et al., 1995).

As it turns out, heart disease used to be a rela-

tively rarity as a cause of death. Toward the end of the

1800s and into the early 1900s death by heart attack

was uncommon. Although one may argue that many
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people died from other causes earlier in life before

having the "chance" to die from heart disease, heart

attacks appear to have increased in

incidence in almost direct propor-

tion to the incredible escalation of

sugar consumption between 1900

and 2000.

Heart attacks and heart-re-

lated diseases have gone from almost inconsequential

in number at the turn of the century to now eventually

claiming the lives of approximately half the popula-

tion in the United States.

As mentioned in the earlier section on diabetes

as a risk factor for atherosclerosis and heart disease, it

has been clearly established that glucose, as well as a

sizeable number of related sugars, directly competes

with vitamin C for the same transport mechanism into

the cells of the body (Mann and Newton, 1975; Bigley

et al., 1983; Kapeghian and Verlangieri, 1984; Khatami

et al., 1986).

Therefore, it would appear that the more glucose

and other sugars are available in

the blood, the less vitamin C will

accumulate inside the cells of the

body. Furthermore, when consid-

ering that sugar and vitamin C
compete for the same transport

mechanism into the cell, it is perfectly logical to con-

clude that when glucose "spikes" rapidly into the

blood, more glucose will be immediately transported

EXHIBIT 62

Sugars compete for

the same transport

mechanism for

entrance in to the

body’s cells.

EXHIBIT 61

Heart attacks have
escalated in direct

proportion with the

increase in refined

sugar consumption.
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inside the cells than vitamin C, which is not increasing

in concentration in the blood at the same time.

On the other hand, when vitamin C levels are

high and glucose is continuously but very slowly re-

leased into the blood, the concentration of glucose re-

mains low at any one time, and vitamin C transport

into the cells can predominate over the competing, but

less concentrated, levels of glucose.

This suppression of vitamin C transport into the

cells of the body by an excess presence of sugar in the

blood would appear to be at least one significant mech-

anism by which sugar can stimulate the development

of atherosclerosis and heart disease.

As discussed earlier, a deficiency of vitamin C in

the lining cells inside the arteries is likely the first and

primary change leading to atherosclerosis. Excess sug-

ar would be expected to lower the levels of vitamin C
in these endothelial cells of the arteries as well as ev-

erywhere else the sugar and vitamin C directly com-

pete for entry into the cells.

It would appear that refined sugars are especially

adept at rapidly elevating glucose levels in the blood-

stream, which is likely a primary reason that such sug-

ars are so effective in preventing optimal vitamin C

entry into the cells, as noted above.

This ability to spike glucose into the bloodstream

is reflected in the glycemic index of a food or nutrient

substance (Foster-Powell and Miller, 1995). High gly-

cemic index foods cause a quick rush of glucose into

the blood, and low glycemic index foods release glu-

cose into the blood much more gradually.
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When considering the negatives of refined sugars

in the diet, one should also be aware of the glycemic

index ratings of all the foods regularly eaten. Eating

certain high glycemic index foods frequently and in

substantial amounts can result in a significant glucose

spiking into the bloodstream, with the same effect of

suppressing vitamin C entry into the cells as would be

seen in the eating of refined sugars.

Not surprisingly, an increased consumption of

high glycemic index foods has also been correlated

with an increased incidence of coronary heart disease

(Morris and Zemel, 1999; Liu et al., 2000; Ford and Liu,

2001). Also, a diet high in these same foods has also

been correlated with a lower level of HDL cholesterol

(Ford and Liu, 2001). Discussed more below, a lower

HDL cholesterol level correlates both with increased

heart disease and a higher consumption of sugars such

as sucrose.

Excess consumption of refined sugar can also lead

to and interact with other established risk factors for

atherosclerosis and coronary heart disease. Long-term

heavy sugar intake can be one factor in developing di-

abetes. Also, heavy sugar intake can lead to obesity, an-

other known risk factor to be discussed later. Perhaps

less well recognized is the documented ability of high

sugar intake to directly interfere with the metabolism

of cholesterol and blood fats, including triglycerides.

A fairly clear relationship between cholesterol

and sucrose intake has been established. Generally, the

higher the sucrose intake, the lower the HDL choles-

terol (the "good" cholesterol) will be.
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Multiple investigators have reached this conclu-

sion (Yudkin et al., 1986; Tillotson et al., 1997; Archer

et al., 1998).,This means that an excess intake of refined

sugar can also effect the development of atherosclero-

sis and coronary heart disease by its lowering effect on

HDL cholesterol, which serves to transport cholesterol

out of the blood vessels and to the liver for excretion.

A low HDL cholesterol level means that cholesterol is

tending more to accumulate in the blood vessel walls

than to be taken out, consistent with the ongoing de-

velopment of atherosclerosis.

Hypertriglyceridemia, another atherosclerosis

risk factor discussed earlier, also appears to be directly

affected by the ingestion of sucrose (Story, 1982). Smith

et al. (1996) found that an average reduction of sucrose

intake in the diet of greater than 70% resulted in an av-

erage reduction in plasma triglyceride levels of greater

than 20%. It would appear that increased sucrose in-

take accounts for at least some of the elevated triglyc-

erides found in so many people.

Increased dietary sugar also relates to heart dis-

ease and vitamin C deficiency by an indirect, yet nev-

ertheless significant mechanism. More dental caries

(cavities) are associated with a greater consumption

of sucrose (Karjalainen et al., 2001). This correlation

between sucrose and dental decay has also been docu-

mented in animal studies (Pekkala et al., 2000).

Until dentistry changes its current approach

to dental care, more dental decay means more mer-

cury-containing fillings (Huggins and Levy, 1999).

The placement of more mercury fillings means more
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gum disease (Sotres et al v 1969; Turgeon et al., 1972;

Trivedi and Talim, 1973) and even more periodontal

disease (Fisher et al., 1984). More gum and periodontal

disease means more chronic seeding of the body and

the blood vessels with microbes and their metabolic

toxins. As discussed under the section on inflamma-

tion, this chronic seeding also helps to assure a focal

depletion of vitamin C in the arterial walls, even in the

face of a reasonable intake of dietary and supplemental

vitamin C. Also, severe decay can sometimes proceed

directly to the performance of root canal procedures,

which assures an even more potent and continuous

source of vitamin C-depleting microbes and associated

toxins (Meinig, 1996; Kulacz and Levy, 2002).

Therefore, refined sugar intake appears to pro-

mote the development of atherosclerosis and heart

disease by a number of mechanisms. However, an in-

duced vitamin C deficiency in the blood vessel walls

through both direct and indirect mechanisms appears

to be one of the very significant ways in which refined

sugar exerts this pro-atherosclerosis effect.
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CHAPTER 1

1

Smoking and
Vitamin C Deficiency

Smoking is another well-established, indepen-

dent, and major risk factor for the development of ath-

erosclerosis and coronary heart disease (Frank, 1993;

Menotti et al., 2004). Many, if not most, of the mecha-

nisms by which smoking causes atherosclerosis appear

to at least utilize vitamin C deficiency as a cofactor.

Bourquin and Musmanno (1953) not only found

that smoking lowered the blood level of vitamin C,

they also found that adding nicotine to samples of

whole human blood significantly lowered the vita-

min C content of that blood. Du-

rand et al. (1962) showed that the

blood levels of vitamin C in smok-

ers were markedly reduced, and

that nonsmokers generally had

twice as much vitamin C in their blood as the smok-

ers. McCormick (1957) commented that tobacco smok-

ing is "the greatest despoiler of vitamin C." He also

EXHIBIT 63

Smoking
significantly lowers

vitamin C content

of blood.
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noted that it was found that the smoking of a single

cigarette, "as ordinarily inhaled," metabolized or oxi-

dized an equivalent apiount of vitamin C in the body

to that found’in an average orange. Indeed, in the light

of such information, it is readily apparent that a smok-

er of only one pack of cigarettes per day would have

great difficulty in ever achieving normal body levels

of vitamin C as long as only dietary and not supple-

mented vitamin C was ingested.

Stone (1976) cited a large number of studies in

demonstrating the clear ability of tobacco smoking to

oxidize vitamin C and reduce its stores in the body.

Quite long ago, only shortly after the discovery of vi-

tamin C, Strauss and Scheer (1939) showed in 25 sub-

jects given 200 mg of vitamin C the ability of only one

to three cigarettes smoked to constantly and markedly

reduce the urinary excretion of vitamin C, implying its

direct oxidation by the smoking and its byproducts.

The vitamin C status of even the nonsmoker is

impaired by tobacco smoke in the immediate environ-

ment. Strauss (2001) examined children chronically ex-

posed to tobacco smoke. Strauss found that even after

adjusting for age, gender, vitamin C intake, and multi-

vitamin intake, exposure to tobacco in the immediate

environment remained "significantly associated" with

lower blood levels of vitamin C.

Preston et al. (2003) reached a similar conclusion,

finding that environmental tobacco smoke, even with

"minimal" exposure, resulted in a "highly significant"

reduction of plasma ascorbate levels.
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McCormick further noted that in hundreds of

vitamin C blood tests on smokers not a single nor-

mal level was found. Pelletier (1977) found that as a

group cigarette smokers have average blood levels of

vitamin C that are 30% lower than the average levels

seen in nonsmokers. Furthermore, Pelletier found that

those who smoke more than 20 cigarettes a day have

vitamin C levels that are 40% lower than normal. In

fact, Pelletier (1975) found that the decrease in the

blood levels of vitamin C appeared directly propor-

tional to the amount of tobacco smoked.

Probably the primary reason that smoking effec-

tively consumes so much vitamin C is that it is a huge

source of free radical oxidants. Maritz (1996) noted that

a single puff of smoke contains 10 15 of these oxidants.

Most likely, vitamin C exerts much of its effects

due to its role as the body's primary antioxidant. When
vitamin C meets free radicals, it is quenched and oxi-

dized in direct relation to the number of free radicals

that need reduction / neutralization. This is very simi-

lar to the lowering of vitamin C levels by the increased

oxidant stress seen with diabetes, discussed earlier.

The more an individual smokes, the more vitamin C
will be immediately utilized, and the lower that indi-

vidual's blood vitamin C level will go.

In citing his own earlier work (McCormick, 1945),

McCormick also noted the incredible percentage of

smokers among individuals who had sustained fatal

heart attacks. He noted that of 151 patients who died

in this manner, 97% of them had been smokers. Today,

this percentage will still be high, but probably not
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quite as high due to the numbers of people ingesting

more and more vitamin C and other antioxidants from

both supplements directly and from foods that have

been supplemented.

McCormick also noted that a particularly severe

form of vascular disease known as Buerger's disease

was always associated with smoking. Buerger's disease

is associated with such rapidly progressive narrowings

and blockages of the arteries that gangrene often oc-

curs when the blood supply becomes compromised

enough, resulting in amputation of fingers or toes.

Patients with this disease generally not only

smoke, they smoke a lot. These patients may smoke as

much as three to four packs of cigarettes (60 to 80 ciga-

rettes) a day. In the Cecil Textbook ofMedicine (2000) it is

noted that patients with this disease who quit smoking

can almost always avoid amputations, while 40% or

more of patients who continue smoking will eventu-

ally have one or more amputations.

It is much more than coincidence that such an in-

credibly severe and rapidly progressive form of vascu-

lar disease as Buerger's disease is seen under circum-

stances where blood vessel content of vitamin C has

to be minimal to nearly nonexistent. Not surprisingly,

such patients often have coronary artery disease with

the associated anginal chest pains and eventual heart

attacks.

In addition to the direct effects that smoking has

in lowering vitamin C levels and resulting in all of the

problems that develop with such a deficiency, smok-

ing also helps to directly promote other risk factors for
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atherosclerosis. And as mentioned earlier, a deficiency

of vitamin C helps these other risk factors to exert their

effects.

Solomon et al. (1968) found that periodontal dis-

ease is much more common in smokers than in non-

smokers. Furthermore, in studying 341 individuals in

a Veterans Administration hospital. Shannon (1973)

found a strong correlation between lower whole blood

vitamin C levels and increasing severity of periodontal

disease.

As noted earlier, periodontal disease has now
been found to be strongly correlated to atherosclerosis

and heart attacks. Furthermore, it would appear that

the ability of smoking to rapidly destroy vitamin C is

probably a primary reason facilitating the develop-

ment of the periodontal disease.

Cohen (1955) found that the administration of vi-

tamin C to children with significant gum disease was

able to clearly improve the condition. Gum disease vir-

tually always precedes advanced periodontal disease,

and it can be practically considered as an early form

of periodontal disease. It would seem a logical conclu-

sion that the especially severe vitamin C deficiencies

seen in smokers play a significant role in causing the

periodontal disease that is also independently cor-

related with the development of atherosclerosis and

heart attacks.

Smoking is also associated with a condition of

reduced blood flow that makes any established ath-

erosclerotic narrowings more symptomatic and clini-

cally significant. Zhang et al. (1999) found that in 23 of
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24 test subjects there was a 40 to 50% decrease in the

amount of blood flow in the capillaries (microcircula-

tory blood flow) within one to five minutes after smok-

ing.

Reductions in this microcirculatory blood flow

can result in, or help to cause, anginal chest pain and

heart attack just like the blockages

in the much larger arteries. How-
ever, when 2,000 mg of vitamin C
was given to these subjects two

hours before smoking, there was a

very significant (50%) lessening of

the cigarette-induced reduction of

the capillary blood flow. Using the

same dose of vitamin C, Teramoto

et al. (2004) were also able to restore

coronary microcirculatory function and the acutely im-

paired coronary flow velocity reserve in the smokers

tested. Gamble et al. (2000) also showed that vitamin C
protected against some of the cardiovascular and mi-

crovascular changes seen after cigarette smoke inhala-

tion in man, including the overall degree of heart rate

acceleration typically noted post-inhalation.

Cigarette smoking also helps to promote athero-

sclerosis by its activating effects on white blood cells,

resulting in their clumping together and sticking to the

blood vessel wall. This sticking of the white blood cells

to the blood vessel wall appears to play an active role

in the causation of atherosclerosis and other diseases

associated with smoking (Janoff, 1985; Ross, 1993).

And once the sticking has taken place, both acute and

EXHIBIT 64

2 grams of

vitamin C taken

2 hours prior to

smoking produced
50% reduction in

the restriction of

capillary blood flow

normally caused by
smoking.
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chronic damage can be inflicted on the blood vessel

wall by these white blood cells (Weiss, 1989; Lehr and

Arfors, 1994).
i

Lehr et al. (1994) found that in hamsters a vita-

min C pretreatment "almost entirely prevented" this

clumping of white blood cells together and their sub-

sequent sticking to the blood vessel wall after exposure

to cigarette smoke.

Furthermore, the authors noted that the plasma

levels of vitamin C reached in the hamsters were easily

attainable in humans by vitamin C supplementation.

It should be noted, however, that in a chronic smoker

the amounts of vitamin C would have to be massive

to maintain an acceptably normal plasma level of vi-

tamin C.

Nevertheless, it would appear that one more of

the atherosclerosis-causing mechanisms of cigarette

smoking needs a vitamin C deficiency to exert its ef-

fects.

In the discussion of cholesterol as a risk factor, the

important role of LCAT was discussed. This enzyme,

which helps to pull cholesterol out of the blood ves-

sel wall by helping it to bind to HDL, is dramatically

inhibited in experiments exposing human plasma to

cigarette smoke (McCall et al., 1994; Bielicki et al.,

1995). Furthermore, Chen and Loo (1995) showed that

vitamin C helps to prevent the reduction of LCAT lev-

els by oxidants.

Therefore, the extensive destruction of vitamin C
by smoking allows a greater oxidant destruction of

LCAT activity. Although an indirect mechanism, this
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represents still another way in which smoking pro-

motes atherosclerosis by the effects of the vitamin C
deficiency that it induces.
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CHAPTER 12

Homocysteine and
Vitamin C Deficiency

An increased level of homocysteine in the blood

is yet another major and independent risk factor for

atherosclerotic vascular disease (Clarke et al., 1991;

Maxwell, 2000; Gupta et al., 2005; Yang et al., 2005).

Omland et al. (2000) were able to show that higher

homocysteine levels in acutely ill patients presenting

with unstable angina or heart attack were predictive of

shorter survival times.

Boers (2000) asserted that even a mildly increased

level of homocysteine is a risk factor for atherosclerosis

equal in strength to the risk factors of elevated choles-

terol and smoking. In an analysis of 27 other studies

relating homocysteine to atherosclerosis, Boushey et

al. (1995) concluded that elevated blood homocysteine

levels accounted for a full 10% of the population's risk

for coronary artery disease.

Nygard et al. (1997) have shown that in patients

with documented coronary artery disease higher blood
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levels of homocysteine are significant predictors of an

increased chance of death. Rasouli et al. (2005) showed

that elevated homocysteine levels "strongly and inde-

pendently" predict the progression of atherosclerosis,

as measured by increased coronary plaque burden.

Homocysteine is an amino acid that is not found

in the diet, but is formed exclusively as a breakdown

product of another amino acid, methionine (Hajjar,

2001 ).

Methionine is an essential component of the

diet, and it serves as a source of sulfur for normal me-

tabolism. Nappo et al. (1999) used a large oral dose

of methionine in healthy subjects to induce a mild to

moderate increase in blood homocysteine levels. They

showed that this elevation in homocysteine had a sig-

nificant negative impact on a number of parameters

associated with early atherosclerosis, including the

activation of factors associated with blood clotting and

factors associated with a greater stickiness of the blood

vessel lining.

Most significantly, they showed that pretreatment

with vitamins C and E was able to block these effects

of the induced elevated homocysteine levels. These al-

terations in blood clotting and blood vessel wall sticki-

ness are likely significant factors in the way increased

homocysteine levels exert their effects, as den Heijer

et al. (1996) were able to show that veins will also be

much more likely to get blocked with blood clots when

homocysteine levels are elevated.

Another effect of an intentionally induced eleva-

tion of the blood homocysteine level is a decrease in
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blood flow, due to a smaller caliber of the blood vessel.

Remember that arteries have muscle fibers in the ves-

sel walls, and this musculature can relax (vasodilation)
/

or contract (vasoconstriction), thereby affecting blood

flow.

Chambers et al. (1999) were able to show that pre-

treatment with vitamin C was able to block the ability

of an increased homocysteine level to slow blood flow

by a squeezing effect of the muscle fibers in the blood

vessel wall. The vitamin C was able to keep the arteries

being tested in a state of vasodilation, resulting in the

maintenance of greater blood flow.

Since vitamin C is such a potent antioxidant, it

has been postulated that most of the above negative

effects of elevated homocysteine levels are caused by

increased levels of oxidant molecules, which vitamin C
is capable of neutralizing.

Loscalzo (1996) noted that increased levels of ho-

mocysteine are associated with a number of different

reactive molecules capable of exerting what he called

"oxidative stress" on the body. Starkebaum and Har-

lan (1987) and Wall et al. (1980) provided evidence that

some of these reactive molecules associated with too

much homocysteine are capable of damaging blood

vessels by such oxidative mechanisms.

Kanani et al. (1999) also noted that oxidant stress

appeared to play a role in the inability of the arteries

to inadequately relax (vasodilate) in the face of in-

creased levels of homocysteine, and that oral dosing

of vitamin C blocked this effect and allowed normal

vasodilation.
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Just as the other risk factors for atherosclerosis

rarely exert their negative effects in a completely in-

dependenf‘’manner, elevated homocysteine levels can

also have sotne effects that directly involve some of the

other risk factors already mentioned.

Inflammation is a significant risk factor, and the

multiple ways in which a vitamin C deficiency helps

inflammation promote atherosclerosis have already

been discussed. In studies with mice Hofmann et al.

(2001) found that an elevated homocysteine level not

only accelerates atherosclerosis, it also enhances the

inflammatory process in the blood vessel.

Certainly, the effects that an elevated homocys-

teine level plays in making white blood cells clump

together and stick to the blood vessel wall, mentioned

earlier, can play a significant role in the promotion of

inflammation in those affected areas.

It is also of interest to note that Hofmann et al.

found that a diet rich in B vitamins (specifically: fo-

late, B6, and B12) was able to significantly decrease

homocysteine levels as well as their negative vascular

effects in the mice studied. Also, in human subjects

with documented coronary artery disease, Bunout et

al. (2000) found that supplementation with folate and

antioxidant vitamins (including vitamin C) was able to

reduce blood homocysteine levels.

However, using only vitamin C supplementation

(4,500 mg daily), Bostom et al. (1994) were unable to

demonstrate a significant lowering effect on elevated

homocysteine levels in patients with established coro-

nary artery disease.
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Diabetes, another risk factor intimately involved

with chronic deficiencies of vitamin C, often also inter-

relates with abnormal homocysteine metabolism.

Drzewoski et al. (2000) compared healthy control

subjects with poorly controlled diabetic patients. They

found that the diabetics had "significantly higher" lev-

els of homocysteine in their blood than the controls. It

is also of interest that these researchers found that the

lower the circulating insulin levels were in these dia-

betics, the higher their homocysteine levels were.

Recall that insulin plays an important role in get-

ting vitamin C into different cells and tissues of the

body. This research can also allow an inference that

lower vitamin C levels inside the cells of the body is

also associated with higher circulating levels of homo-

cysteine in the blood.

In studies of guinea pigs with scurvy, it has also

emerged that vitamin C has some very specific roles in

the metabolism of homocysteine. McCully (1971) con-

cluded that oxidized vitamin C facilitates the oxida-

tion of homocysteine in the body, which promotes the

formation of a substance call homocysteic acid.

McCully was also able to conclude that homo-

cysteic acid was important for the proper synthesis of

the proteoglycan components of connective tissues, in-

cluding the connective tissue components of the blood

vessels.

Overall, then, it appeared that vitamin C plays

an important role in allowing homocysteine to be

properly metabolized and play its important role in

the synthesis and maintenance of healthy connective
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tissues and blood vessels. When vitamin C is severely

depleted, the result is not only deficient connective tis-

sue and blood vessel walls, but also an added amount

of unmetabolized homocysteine free to circulate in the

blood and result in the other mechanisms of damage

already discussed.

While the role that an elevated homocysteine

level plays in the development of atherosclerosis is not

as well defined as with some of the other risk factors,

it again appears that vitamin C deficiency likely plays

an integral role in maximizing the negative impact of

this risk factor. However, it would also appear that a

balance of other dietary nutrient factors, such as folate

and vitamin B6, is also very important in the proper

therapeutic approach to minimizing the impact of an

elevated blood homocysteine level as a risk factor for

atherosclerosis.
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CHAPTER 13

Histamine and
Vitamin C Deficiency

Although not recognized as a traditional risk fac-

tor for atherosclerosis, histamine is included here be-

cause of its likely relationship to the development of

atherosclerosis, and because of its seemingly clear-cut

regulation by vitamin C. Histamine is normally found

in almost all of the cells of the body When tissues are

injured or when certain types of immune reactions are

set in motion, histamine is often released from its stor-

age sites. It has been shown that mast cells, which have

increased concentrations of histamine, are prevalent in

unstable atherosclerotic plaques

(Clejan et al., 2002).

Histamine levels in the blood

are inversely related to vitamin C
levels in the blood (Clemetson,

1980; Johnston et al., 1992; John-

ston et al., 1996). Generally, the higher the histamine

level is, the lower the vitamin C level is, and vice-ver-

EXHIBIT 65

Histamine levels

in the blood are

inversely related

to blood levels of

vitamin C.
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sa. At least one reason, perhaps the primary reason, for

this elevated histamine /low vitamin C relationship is

that vitamin C appears to be essential for the metabolic

breakdown; or detoxification, of histamine. Chatterjee

et al., (1975) were able to show that the elevated hista-

mine levels seen in guinea pigs with scurvy could be

normalized with a single dose of vitamin C.

Subramanian et al. (1973) were able to demon-

strate in different rat tissue preparations that histamine

would disappear as more vitamin C was oxidized,

implying the necessity for vitamin C to be present in

order for any histamine present to be metabolized. It

would appear that when vitamin C levels are low, his-

tamine then begins to accumulate due to its decreased

breakdown, resulting in multiple adverse effects.

Histamine and the effects exerted by histamine

are intimately involved with inflammation, another

risk factor for atherosclerosis discussed earlier. Hista-

mine excess may well be one of the more significant

mechanisms involved in the promotion of atheroscle-

rosis by inflammation.

In fact, histamine has been im-

plicated as an important regulator

of some of the cells that produce

the inflammatory response (Ma-

rone et al., 2001), and these cells

have already been shown to play

an important role in the early development of athero-

sclerosis (Gerrity, 1981; Brown and Goldstein, 1983).

Another effect of this released histamine is to in-

duce a degree of separation between the walls of endo-

EXHIB1T 66

Histamine has been
implicated as an

important regulator

of cells that produce

inflammatory

response.
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thelial cells. Clemetson (1999) asserted that a chronic

excess of histamine will result in a picture of "capillary

fragility" such as is seen in scurvy When clear zones

of separation are seen surrounding the endothelial

cells in a network of capillaries, at least some degree

of increased "capillary fragility" can be anticipated as

well.

Gore et al. (1965) were able to demonstrate under

the electron microscope that endothelial cells lining the

aortas of guinea pigs with scurvy had definite zones

of separation between them ("diastasis"), versus the

normal state of adjacent cell walls appearing to be in

direct contact.

Earlier, Majno and Palade (1961) had already

demonstrated that histamine administration would

cause similar zones of separation between cells in rats,

as visualized under the electron microscope. When
such zones of separation appear between endothelial

cells, the dissolved substances in the blood, including

cholesterol, have increased access to the internal lin-

ing of the blood vessel, and abnormal depositions can

begin.

Majno et al. (1961) asserted that plasma actu-

ally escapes through these gaps between the cells.

The basement membrane is then forced to serve as a

filter, directly promoting the deposition of cholesterol

and other atherosclerotic blood solutes in that area of

the vessel wall. Also, recall that vitamin C deficiency

directly alters the nature of the basement membrane

itself, further predisposing to these initial cholesterol/

lipid depositions.
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Chronically elevated levels of histamine are at

least one reason, and perhaps a primary reason, that

the endothelial lining of the artery becomes more per-

meable, or porous, allowing an easier deposition of

cholesterol into the arterial wall to initiate the develop-

ment of atherosclerosis.

In a rabbit tissue model, DeForrest and Hollis

(1980) were able to show that histamine appeared to

play a definite role in the initiation of atherosclerosis

by increasing blood vessel wall permeability Also

working with rabbits, Owens and Hollis (1979) were

able to demonstrate that a variety of stresses associ-

ated with increased atherosclerosis were able to stimu-

late the formation of histamine directly on-site in the

blood vessel wall, further implying that histamine is a

significant factor in the initiation of the atherosclerotic

process.

Even more support for the atherosclerotic proper-

ties of histamine comes from stud-

ies with chlorpheniramine, an an-

tihistamine. Antihistamine drugs

counteract the actions of histamine

in the body. Harman (1961) was

able to demonstrate that chlorphe-

niramine could inhibit the development of atheroscle-

rosis in rabbits fed a high cholesterol diet.

Hollander et al. (1974) were able to achieve similar

results in rabbits fed a high cholesterol diet and given

chlorpheniramine. They were able to specifically show

that the antihistamine-treated rabbits had less lipid de-

position in the arterial walls, along with a lesser degree

EXHIBIT 67

Antihistamine drugs

shown to inhibit the

development of

atherosclerosis.
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of cellular proliferation than is usually seen in develop-

ing atherosclerosis. At the very least, excess histamine

appears to have a contributory role in the development

of atherosclerosis. However, Clemetson (1999) makes a

case for excess histamine being "the most likely cause"

for the development of atherosclerosis.

Since a severe enough vitamin C deficiency keeps

the histamine levels elevated in the blood, it would ap-

pear that a chronic vitamin C deficiency can account

for still another biochemical mechanism that can con-

tribute to both the initiation and the ongoing develop-

ment of atherosclerosis.
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CHAPTER 14

Infection and
Vitamin C Deficiency

Infection, like elevated histamine levels, is not

a generally recognized risk factor for atherosclerosis.

However, infection can seed microorganisms through-

out the. body, with some ending up in the blood vessel

walls. When this occurs on a chronic basis, a second-

ary chronic inflammation can be expected to ensue,

and atherosclerosis can be expected to develop by the

mechanisms already discussed above under the risk

factor of inflammation.

An infection does not have to be chronic to result

in the provocation of heart disease. Meier et al. (1998)

conducted a large, population-based study to examine

the association between the risk of heart attack (myo-

cardial infarction) and the occurrence of recent acute

respiratory tract infection, such as the common cold.

They found that people did have an increased risk

of heart attack (three-fold higher) when they had an

acute upper respiratory tract infection in the previous
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10 days. Furthermore, the authors made this finding in

a population "without a history of clinical risk factors"

for heart attack. x

Although the authors did not look at blood or

tissue vitamin C levels, the one thing that such an

infection (typically viral) does is to dramatically and

acutely decrease vitamin C levels in the body. Hume
and Weyers (1973) found that cold viruses were highly

effective in acutely lowering vitamin C levels in hu-

mans. They found that after only the first two days of a

cold, a 50% decrease in the levels of

vitamin C in the white blood cells

was observed.

More recently, enteroviral

RNA was detected in approximate-

ly 17% of the 128 human athero-

sclerotic vascular lesions examined (Kwon et al., 2004).

Also, Kotronias and Kapranos (2005) found herpes

simplex viral DNA in the coronary arteries of 38% of

42 individuals dying of myocardial infarction.

Frei et al. (1990) asserted that vitamin C is the

most effective antioxidant in human blood plasma.

These researchers also noted that

infections stimulate the formation

of a number of oxidants, or reac-

tive oxygen species, which can

kill the invading microorganisms.

However, too many oxidant molecules for too long a

period of time, as in chronic infections, will eventually

do damage to the various cells of the body as well. In

the absence of adequate vitamin C supplementation, a

EXHIBIT 69

Infections rapidly

neutralize body
stores of vitamin C.

EXHIBIT 68

Viral RNA found

in arteries of

victims who died

of myocardial

infarction.
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vicious cycle of infection-induced vitamin C deficiency

combined with an infection-induced increased pro-

duction of oxidant molecules can initiate or aggravate

a number of diseases, of which atherosclerosis is only

one. This relentless cycle can only really be broken

when enough supplemental vitamin C is taken to neu-

tralize the oxidant molecules, eradicate the infection,

and stop the ongoing production of more oxidant mol-

ecules and the ongoing depletion of vitamin C stores

that resulted directly from the infection.

In light of the extensive data already presented on

the impact of vitamin C deficiency on the development

of atherosclerosis, one logical conclusion from the in-

formation just presented is that an acute vitamin C
deficiency can destabilize preexisting atherosclerotic

narrowings.

Discussed at greater length in the section on myo-

cardial infarction, a syndrome known as unstable an-

gina frequently precedes the actual heart attack. Vita et

al. (1998) found a strong correlation between low blood

levels of vitamin C and the appearance of unstable an-

gina. This is strong support for the supposition that a

substantial vitamin C deficiency can significantly in-

crease the risk for sustaining a heart attack.

Certainly, the presence of an infection that rap-

idly metabolizes vitamin C can utilize at least this one

mechanism in allowing an atherosclerotic plaque to

destabilize and block off completely, leading to heart

attack.
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CHAPTER 15

Coronary Artery

Calcium and
Vitamin C Deficiency

The presence of calcium deposits in the coronary

arteries is now known to be an independent predic-

tor of premature coronary heart disease (Taylor et al.,

2005). These researchers showed that among young,

asymptomatic men the mere presence of coronary

artery calcium was associated with an 11.8-fold in-

creased risk for coronary heart

disease. Also, among those indi-

viduals who had coronary artery

calcification, they were also able

to show an increasing risk of coro-

nary heart disease with increasing

degrees of calcification. In a recent

epidemiological study Simon et al.

(2004) demonstrated a higher prevalence of coronary

artery calcium in men with 'Tow to marginally low

plasma ascorbic acid levels."

EXHIBIT 70

Presence of

calcium deposits

in coronary

arteries associated

with over 1000%
increase in risk for

Coronary Heart

Disease.
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The study of Simon et al. noted above correlat-

ing more coronary artery calcium with lower levels of

vitamin C fs not really surprising when the literature

addressing the relationship between vitamin C and

calcium metabolism is examined. Calcium is the most

abundant mineral in the body, and it is found in nearly

all of the organized tissues in the body Combined

with phosphate, it forms calcium phosphate, the hard,

dense material found in bones and teeth. Calcium is

also important in its dissolved, ionic form, as it is es-

sential for the normal beating of the heart and for the

normal functioning of muscles and nerves. Further-

more, calcium is an integral part of the blood clotting

mechanism, and many enzymes need calcium to func-

tion properly.

Bourne (1942), in looking at the role that vita-

min C plays in the repair of injured

tissues, noted that scurvy, the ulti-

mate deficiency state of vitamin C,

seemed to be associated with an

increased excretion of calcium and

a tendency not to be deposited in

bone.

Rather, Bourne noted that

calcium had been found to be abnormally depos-

ited in various tissues in scurvy in an unorganized,

"amorphous" form, similar to the calcium deposits

seen in atherosclerosis. This would suggest that severe

vitamin C deficiency allows calcium to be mobilized

from its large reservoir in the bone and to be excreted

EXHIBIT 71

Atherosclerosis-

like calcium

deposits found to

be abnormally

deposited in various

tissues of individuals

with scurvy.
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in greater amounts, as well as to be redeposited else-

where.

Such a mechanism would ap-

pear to favor the development of

osteoporosis (thinned-out, brittle

bones) and lessened bone min-

eral density. In fact, Morton et al.

(2001) found that postmenopausal

women who took vitamin C sup-

plements had greater bone mineral density. Hall and

Greendale (1998) also found higher bone mineral den-

sity in postmenopausal women with greater dietary

vitamin C intake.

Melhus et al. (1999) looked at 66,651 female smok-

ers and concluded that inadequate dietary intake of

vitamins C and E probably increased the risk of hip

fracture in these women. Leveille et al. (1997) found

that women from 55 to 64 years of age who had sup-

plemented vitamin C for 10 years or longer and had

not taken estrogens had a higher bone mineral density

than non-supplementers of vitamin C in the same age

range.

As a more general correlation, Falch et al. (1998)

found that elderly patients who fractured their hips

had a "significantly lower" level of vitamin C in the

blood than elderly patients who had not sustained

such a fracture.

In guinea pig studies, Poal-Manresa et al. (1970)

found that even though vitamin C deficiency did not

absolutely prevent the formation of new bone, enough

EXHIBIT 72

Postmenopausal
women who

supplement with

vitamin C found to

have greater bone
mineral density.
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of a deficiency did prevent good quality new bone

from being formed.

Salter -and Aub (1931), in earlier guinea pig stud-

ies, found that a diet adequate in calcium but deficient

in vitamin C prevented deposition of the calcium into

the bone. They also were able to show the subsequent

addition of vitamin C back into the diet allowed cal-

cium to be "rapidly deposited."

The mobilization of calcium from the bones sec-

ondary to vitamin C deficiency also strongly suggests

an additional mechanism in which atherosclerosis is

vitamin C deficiency causes calcium

to come out of the bone, some of

it will then be free to abnormally

deposit in susceptible areas of the

blood vessels before being excret-

ed, thereby directly promoting the

development of atherosclerosis.

Another reason that vitamin C
such a significant role in abnormal

calcium metabolism relates to the incredible ability of

vitamin C to dissolve calcium to a very high concen-

tration. Ruskin (1938) found that calcium carbonate,

normally one of the most difficult substances to dis-

solve regardless of the dissolving agent, could be rap-

idly and completely put into solution with vitamin C.

Ruskin noted that the completeness of the dissolving

ability of vitamin C was "second only to fairly strong

hydrochloric acid."

Ruskin also commented on the uniqueness of a

relatively weak biologic acid such as vitamin C to be

promoted. After

EXHIBIT 73

Vitamin C is

incredibly effective

in dissolving

calcium and
keeping it in

solution.

deficiency plays
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able to singularly dissolve calcium carbonate so effec-

tively.

Overall, the scientific literature shows that vita-

min C is intimately involved in calcium metabolism in

the body. Consistent with the epidemiological study of

Simon et al. (2004) noted above, a vitamin C deficien-

cy appears to strongly promote the dissolving out of

calcium from the bone while facilitating its abnormal

redeposition into the arteries, directly facilitating coro-

nary artery calcification, another established coronary

heart disease risk factor.
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CHAPTER 16
4

Copper, Iron, and
Vitamin C Deficiency

Copper

A High copper status in the body, as reflected by

an elevated level of copper in the blood, is another in-

dependent risk factor for the de-

velopment of atherosclerosis and

coronary heart disease. Salonen

et al. (1991) conducted a study on

2,655 men over about a 57-month

period. The men with the highest

serum copper levels (upper third)

had nearly a six-fold greater in-

cidence of heart attacks than the

men with the lowest serum copper levels in the study

group.

Similarly, Harman (1963) was able to demonstrate

significantly higher serum copper levels in volunteers

with a history of heart attack versus volunteers who
did not have a history of heart attack. He suggested

EXHIBIT 74

Men with highest

serum copper
levels found to

have 600% greater

incidence of heart

attack than men
with the lowest

serum copper
levels.
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that lowering serum copper levels "by dietary or

chemical means" was a reasonable course of action to

decrease th$ probability of development of atheroscle-

rotic heart disease.

Other researchers have also found that increased

levels of copper in the body are significantly related to

heart disease. Manthey et al. (1981), looking at patients

examined by X-ray dye studies (angiography), found

higher serum copper levels in patients with severe

blood vessel disease versus those with no disease.

Kok et al. (1988), looking at both heart disease

and cancer, found a four-fold in-

creased risk of death from these

per one-fifth) of a study group of

10,532 who had the highest serum

copper levels, relative to those with

normal levels.

Punsar et al. (1975) were able

to demonstrate an increased 10-

year mortality from heart attack to

be associated with an increased content of copper in

the drinking water.

Finally, Singh et al. (1985) were able to demon-

strate some interesting findings relating serum copper

to heart attack severity. They found that mean peak se-

rum copper levels were "significantly higher" in clini-

cally complicated cases of heart attack versus uncom-

plicated cases. Furthermore, they found that serum

copper levels showed a "highly significant" rise over

the first seven days after a heart attack, with a gradual

conditions in those members (up-

EXHIB1T 75

Individuals with

highest serum

copper levels

found to have 400%
greater risk of death

from cancer or

heart disease than

individuals with

normal levels.
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decline to normal by the 28th day after the heart at-

tack.

It would appear that an elevated copper level not

only predisposes to a heart attack, it may also predis-

pose to, or directly contribute to, some of the complica-

tions seen with a heart attack.

Salonen et al. (1991) theorized that one of the

mechanisms by which increased copper promoted

heart disease was its ability to inactivate selenium.

Selenium is a trace metal inversely related to risk of

heart attack, as demonstrated in a prospective study

(Salonen et al., 1982). Lower selenium levels were as-

sociated with higher rates of heart attack in this study.

Another mechanism by which copper could pro-

mote atherosclerosis is by its ability to promote the

oxidation of LDL cholesterol (Heinecke et al., 1984; Pal-

inski et al., 1990). Steinberg et al. (1989) asserted that

oxidized LDL cholesterol likely

increases the ability of LDL choles-

terol to promote atherosclerosis.

Carr et al. (2000) also asserted

that oxidized LDL is a definite fac-

tor in the formation and activation

of atherosclerotic lesions.

Perhaps the most significant

mechanism by which increased copper levels promote

atherosclerosis is through the metabolic destruction/

oxidation of vitamin C. The protein that carries cop-

per in the blood, ceruloplasmin, acts to oxidize, or

metabolize, vitamin C (Humoller et al., 1995; Osaki

EXHIBIT 76

Ceruloplasmin,

the protein that

carries copper in

the blood, oxidizes

vitamin C, thereby

reducing the level of

beneficial vitamin C
in the blood.
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et al., 1964), thereby reducing the levels of unoxidized

(reduced), beneficial vitamin C in the blood.

Furthermore, when there is less reduced vita-

min C available in the blood and tissues, the copper

that is present can more readily help to oxidize LDL
cholesterol, mentioned above. In other words, when

there is less reduced vitamin C available to donate its

electrons (oxidize) to copper, the copper will seek its

electrons elsewhere, resulting in a greater oxidation of

LDL cholesterol.

Jialal et al. (1990) examined this likely interplay

between vitamin C and copper in the oxidation of LDL
cholesterol. They found that vitamin C appeared to

inhibit this copper-mediated oxidation. Therefore, the

more that copper can directly lower the unoxidized

vitamin C levels in the body, the less unoxidized vita-

min C is available to inhibit the oxidation of LDL cho-

lesterol by copper.

Animal studies have also supported the concept

that copper can use up the active form of vitamin C.

Szoke et al. (1963) found that the administration of a

simple copper salt (cupric sulfate) reduced the vita-

min C content in the liver and adrenal glands of guinea

pigs. Mazur et al. (1960) were also able to show that

providing copper in the cupric ion form (Cu++) was

able to facilitate the oxidation of vitamin C in prepara-

tions of rat liver.

Overall, then, an excess of copper and/or cop-

per-containing proteins appears to be a risk factor for

the development of atherosclerosis. A deficiency of

the physiologically active, reduced form of vitamin C
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(ascorbic acid) appears to be at least one of the signifi-

cant mechanisms by which excess copper exerts this

effect.
/

Iron

Iron is another substance associated with an in-

creased risk of heart attack when present in excess

(Shah and Alam, 2003). Salonen et al. (1992) were able

to demonstrate that excess ferritin, a primary form in

which iron is stored in the body, was associated with

an increased risk of heart attack in the Finnish men
they studied. This finding received further support in

epidemiological studies looking

at serum ferritin levels, increased

risk of coronary artery disease,

and myocardial infarction (You

and Wang, 2005).

Specifically, a serum fer-

ritin level at or greater than 200

micrograms /liter was associated with a 2.2-fold great-

er chance of heart attack than in the men with a lower

serum ferritin. These researchers also used a model

that adjusted out for many of the other common fac-

tors that would also be associated with an increased

risk of heart attack.

Also, like copper, a water supply overloaded with

iron is also associated with increased oxidative stress

(Rehema et al., 1998). Increased oxidative stress is asso-

ciated with the oxidation of lipids, which makes them

more likely to contribute to the development of ather-

EXHIB1T 77

Serum ferritin (iron)

levels greater

than 200 mcg/liter

associated with a
220% greater risk of

heart attack.
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sclerosis. Furthermore, a primary role for vitamin C is

to combat and neutralize increased levels of oxidative

stress. ^ . v

When iron stores are high and vitamin C stores

are already low, the general balance in the body leans

more toward oxidation than reduction, and the levels

of active vitamin C are pushed even lower. And, re-

gardless of the reason vitamin C levels are low, athero-

sclerosis will develop more readily under such condi-

tions.

Minqin et al. (2003) studied newly formed athero-

sclerotic lesions in rabbits fed a high cholesterol diet.

Some of the rabbits were also given desferrioxamine,

an iron-chelating agent. The rabbits that were on the

desferrioxamine for the longest time showed reduc-

tions in the progression of their atherosclerotic lesions.

Furthermore, when the more extensive lesions in both

the control and desferrioxamine-treated animals were

analyzed, a higher concentration of iron and a lower

concentration of zinc were found. The authors hypoth-

esized that the early atherosclerotic lesions in their ani-

mals might be accelerated by free radical production

secondary to increased iron levels, and that the zinc

might help neutralize that effect.

Overall, then, this study is reasonably good evi-

dence that iron is a promoter of atherosclerosis. The in-

formation known on the ability of iron to be a promot-

er of oxidation also suggests that adequate levels of

antioxidants, such as vitamin C, would be a significant

factor in preventing the induction of atherosclerosis by

iron. Conversely, it also suggests that a vitamin C defi-
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ciency would be a strong promoter/ accelerator of the

pro-atherosclerotic effect of iron.

Another very good study that looked at iron con-

tent and vitamin C levels was conducted by Lynch

et al. (1967). These investigators

found that the adult Bantu popu-

lation of South Africa had a high

incidence of iron overload in their

bodies. Furthermore, they found

that this same population had an

exceptionally high incidence of

scurvy.

In an earlier study it had already been noted that

the majority of patients in this population with scurvy

did have excess iron stores (Bothwell et al., 1964). It

therefore seemed logical to Lynch et al. that the iron

overload seen in many Bantus might well be the direct

cause for the severe deficiencies of vitamin C being

seen. They found that the administration of vitamin C
to Bantus with excess iron stores, relative to normal

control subjects, resulted in a more rapid disappear-

ance of the vitamin C from the blood, along with the

increased presence of the primary breakdown product

of vitamin C in the urine. This directly indicates that

excess iron likely accelerates the metabolic breakdown

of vitamin C.

Shah and Alam (2003) summarized nicely the

mechanistic evidence for the role of iron in atheroscle-

rosis. They noted that:

• Iron has a role in the oxidation of low-density

lipoprotein (LDL),

EXHIBIT 78

Population with high

incidence of scurvy

also found to have
high incidence of

iron overload in

their bodies.
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• Iron chelators prevent the endothelial cell dam-
age induced by oxidized LDL,

• Iron itself has the ability to directly induce en-

dothelial cell damage,

• Iron chelators prevent endothelial cell dysfunc-

tion and the proliferation of vascular smooth
muscle, and

• Iron appears to have a role in the causation of

myocardial reperfusion injury.

It would appear that iron is a metal that read-

ily promotes the oxidation and subsequent metabolic

breakdown of many different molecules, including

vitamin C. As such, it is a very significant factor in the

development and / or maintenance of a vitamin C de-

ficiency in the body, both by directly inducing the oxi-

dation of vitamin C and by using up vitamin C stores

that help prevent and / or restore the oxidative damage

rendered to other molecules (Valko et al., 2005). Such a

vitamin C deficiency can then independently promote

the development of atherosclerosis and coronary heart

disease through the other mechanisms previously

noted.
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CHAPTER 17
/

Oxidative Stress and
Vitamin C Deficiency

There has also been increasing evidence that a

metabolic state generally favoring oxidation (versus

reduction) is a likely contributor to the development of

atherosclerosis. This has been characterized as a state

of increased "oxidative stress." Gackowski et al. (2001),

looking at one of the typical biomarkers of oxidative

stress, found that patients with

higher levels of this biomarker in

the blood lymphocytes had lower

levels of vitamin C. This is not sur-

prising, since vitamin C remains

the most powerful reducing agent

(antioxidant) known to occur naturally in living tis-

sues (Cameron, 1976; Frei et al., 1990).

Increased oxidative stress as a risk factor for ath-

erosclerosis clearly overlaps with, and is intimately in-

volved with, a number of different risk factors already

discussed (Frei, 1999). These risk factors include hy-

EXHIBIT 79

Vitamin C is the

most powerful

antioxidant known
to occur naturally in

living tissues.
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pertension, cholesterol, homocysteine, inflammation,

diabetes, smoking, infection, copper, and iron, which

all involve an increased free radical

presence in the development of ath-

erosclerosis. An increased presence

of free radicals in the body and the

blood vessels is another way to de-

scribe a state of increased oxidative

stress. Regardless of what is caus-

ing the increased oxidative stress,

a relative deficiency of vitamin C must always exist to

allow this risk factor to exert its effects. Although other

antioxidants can combat oxidative stress, they would

likely never be completely effective in neutralizing this

factor in the presence of a severe enough vitamin C de-

ficiency.

EXHIBIT 80

The appearance
of oxidative stress

always requires a
relative deficiency

of vitamin C for this

risk factor to exert

its harmful effects.
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CHAPTER 18

Physical Activity and
Vitamin C Deficiency

Decreased physical activity is also recognized

as a risk factor for the development of coronary heart

disease (Clemetson, 1999). The ability of exercise to

reduce the risk of such disease remains poorly ex-

plained. However, Fishbaine and Butterfield (1984) did

a very interesting study looking at the vitamin C sta-

tus of joggers versus a sedentary group. Although the

study size was small, they found that blood vitamin C
levels were significantly higher in

men who ran 10 miles a day versus

the same men who later ran only

five miles a day. Furthermore, rela-

tive to individuals who were non-

exercisers consuming the same

dietary amounts of vitamin C, the

runners still maintained signifi-

cantly higher vitamin C blood levels. The reasons for

these findings are not clear. However, the authors do

EXHIBIT 81

Exercisers maintain

significantly higher

vitamin C levels

than non-exercisers

who consume
identical amounts

of dietary vitamin C.
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note that the runners excreted less vitamin C in their

urine, possibly indicating that the kidneys tended to

conserve and retain more vitamin C. The authors still

did not think this explanation was adequate to explain

the degree of difference in vitamin C levels in the com-

pared groups.

Regardless of the explanation, it would appear

that there is some support in the literature to assert

that exercise exerts at least some of its beneficial effects

on the reduction of heart disease and atherosclerosis

by maintaining increased levels of vitamin C in the

body
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CHAPTER 19

Obesity and
Vitamin C Deficiency

Obesity is another risk factor for atherosclerosis

and heart disease (Correia and Haynes, 2004). Obesity,

defined here as an increase of 20% above ideal body

weight,, is generally related to an increasing incidence

of other atherosclerosis risk factors, including high

blood pressure, elevated blood cholesterol, diabetes,

and physical inactivity Reinehr and Andler (2004)

showed that weight loss in obese children favorably

modified the "atherogenic profile," which they defined

as hypertension, reduced HDL cholesterol, increased

LDL cholesterol, increased tryglycerides, and insulin

resistance.

This is strong supportive evidence that the obesi-

ty itself helps provoke and / or maintain the presence of

some of the most clear-cut cardiovascular risk factors.

Cassidy et al. (2005) have shown that obesity is posi-

tively associated with coronary artery calcification,

which has already been noted above to be an indepen-
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dent indicator /risk factor of the presence and extent

of coronary atherosclerosis. Also, Ogawa et al. (2004)

have demonstrated that obesity is

a risk factor for the development of

the type of vascular disease seen in

diabetes.

Similarly, Singhal (2005) has

noted that childhood obesity ap-

pears to be "associated with endo-

thelial dysfunction and greater ar-

terial stiffness from as early as the first decade of life."

Singhal also noted that "weight loss is beneficial" for

this condition. As already discussed earlier, vitamin C
deficiency is a significant factor in the expression of all

these risk factors.

EXHIBIT 82

Vitamin C
deficiency is a
significant factor

in the expression

of ail risk factors

associated with

obesity.
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CHAPTER 20

Season and
Vitamin C Deficiency

Although it may seem a bit odd at first, the like-

lihood of having a hospitalization for coronary heart

disease seems to vary according to the time of the year.

Multiple investigators have found that heart attacks oc-

cur significantly more often in the winter months than

in the summer months (Sher, 2000; Spencer et al., 1998;

Ornato et al., 1996; Douglas et al., 1995; Enquselassie et

al., 1993). Arntz et al. (2000) were able to demonstrate a

greater incidence of sudden death

during the winter months, a find-

ing that would certainly correlate

significantly with a greater inci-

dence of heart attack.

Other investigators have

looked at the seasonal variation in vitamin C levels

in the body. Lenton et al. (2000) looked at the levels of

vitamin C in white blood cells (lymphocytes), finding

as much as 38% higher levels when cells were exam-

EXHIBIT 83

Heart attacks occur
significantly more
often in the winter

months than in the

summer months.
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EXHIBIT 84

Vitamin C levels in

the blood and in

white blood cells

are significantly

lower in the winter

than in the summer.

ined in the summer months versus the winter months.

Dobson et al. (1984) also found the highest vitamin C
levels in the blood and white blood

cells in the summer months, with

the lowest levels seen in the winter

months. It would appear, then, that

the seasonal variation of heart at-

tack incidence relates inversely to

vitamin C levels. When vitamin C
levels are down in the winter months, heart attacks are

more frequent, and when the vitamin C levels rise in

the summer, heart attacks lessen in number.

The reasoning behind the variation in vitamin C
levels in the body relative to the time of the year has to

do with the availability of fresh fruits and vegetables.

Fresh produce is less available in the winter and much

more available in the summer. When people do not

supplement vitamin C and they have a limited budget

to buy produce that has been shipped into their area of

the country, vitamin C levels can be expected to drop

significantly during the winter months.

Furthermore, produce that needs to be shipped

will contain lower amounts of

vitamin C than produce that is

consumed locally directly after

its harvest. Significantly, although

probably not surprisingly, Zheng

et al. (1989) were able to demon-

strate that vitamin C supplemen-

tation was able to counteract the seasonal decline in

vitamin C levels.

EXHIBIT 85

Vitamin C
supplementation

found to counteract

seasonal decline in

vitamin C levels.
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Similarly, Dobson et al. (1984) were able to show

that a small dose of vitamin C abolished the rise in se-

rum cholesterol levels seen in the winter. As discussed

earlier, elevated cholesterol levels in the blood will typ-

ically result from a vitamin C deficiency and serve as

a risk factor for the development of heart disease and

atherosclerosis.

Further support for this seasonal modulation

of heart attack frequency relating to vitamin C levels

comes from the work of Ku et al. (1998). They found

that in a subtropical area without temperature ex-

tremes no seasonal variation in the incidence of heart

attacks could be found.

Subtropical areas have vitamin C-rich produce

available year-round, and it does not suffer any of the

vitamin C depletion seen with storage and shipping. It

is unlikely that the people living in such an area will

have the variations of vitamin C in their bodies that

are seen in the people living in areas where all such

produce must be shipped in during the winter months,

generally with a price tag that further limits the vol-

ume of consumption for the general public.

Not surprisingly, heart attack incidence for the

aged during the winter months is higher than for

younger individuals (Sheth et al., 1999). As noted ear-

lier, the elderly will also tend to have lower vitamin C
levels independent of the time of the year. Therefore,

the two factors together, age and season, should be

expected to at least be additive in their associations

with lower vitamin C levels and higher rates of heart

attack.
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Overall, then, the winter season of the year ap-

pears to be another risk factor for atherosclerosis and

heart attack that is due largely, if not primarily, to a

predictable decline in the body's level of vitamin C.
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CHAPTER 21

Depression,

Psychosocial Factors,

and Vitamin C
Deficiency

Depression is a mental state in which there exists

a mood characterized by feelings of sadness, despair,

and discouragement. As discussed here, depression

will refer to what is known as endogenous depression.

Endogenous depression implies that a biological cause

rather than an environmental cause exists. In contrast,

a reactive depression would be the direct result of a

stressful life event, just as might be seen after the death

of a spouse or other beloved family member.

Depression has emerged as an independent risk

factor for coronary heart disease

(Malhotra et al., 2000; Rowan et

ah, 2005). It is also a predictor of

poor prognosis for patients who
have already had heart attacks

(Rowan et ah, 2005) Ferketich et

al. (2000), while controlling for possible confounding

factors, found that depression was associated with an

EXHIBIT 86

Depression linked

to higher incidence

of coronary heart

disease in men and
women.
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increased incidence of coronary heart disease in both

men and women.

Othe*r investigators have reached similar conclu-

sions, although their studies took slightly different

angles. Cohen et al. (2001), after controlling for other

known cardiovascular risk factors, found that a history

of treatment for depression was "significantly associ-

ated" with the subsequent occurrence of heart attack.

Ariyo et al. (2000), looking specifically at elderly Amer-

icans, found that symptoms associated with depres-

sion appeared to be an independent risk factor for the

development of coronary heart disease and mortality

from all causes.

Vaccarino et al. (2001) looked at the effects of

depression on the outcome of heart failure patients.

Heart failure can be associated with coronary dis-

ease and atherosclerosis, but not necessarily so. They

found that an increasing number of depression-related

symptoms relates to a worsened prognosis for patients

with heart failure. Greater numbers of such symptoms

predicted a higher risk of functional decline or death

from the heart failure. Parissis et al. (2005) found that

depression is as much as four to five times as common
in heart failure patients.

A number of investigators have found that psy-

chosocial factors such as a type A personality, in-

creased anxiety and stress, or increased hostility are

associated with a greater incidence of coronary heart

disease. A type A personality is one that is character-

ized as highly competitive and ambitious, seeming

to constantly struggle with the surrounding environ-
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EXHIBIT 87

A-type personality

associated with

higher incidence

coronary heart

disease.

ment. Such a personality could also be considered as

being largely equivalent to a situation of chronic stress.

Appels et al. (1987) and Appels et

al. (1982) found that individuals

with type A behavior "tended to

have higher incidences of angina

pectoris." Cohen et al. (1979) also

demonstrated a slightly greater

incidence of coronary heart disease among Japanese

Americans with a type A personality relative to those

without one. Jenkins (1982) also noted that anxiety and

depression, as well as a type A personality, appear to

correlate "with a variety of manifestations of coronary

heart disease." Zyzanski et al. (1976) found that men
who demonstrated evidence of greater depression and

anxiety on testing also had more advanced atheroscle-

rosis on. their angiograms. The angiograms were read

independently of the behavioral testing.

Kubzansky and Kawachi (2000) looked at the ef-

fects of depression in concert with anger and anxiety.

In a review of articles published between 1980 and

1998 they were able to conclude that "growing evi-

dence indicates that negative emotions may influence

the development" of coronary heart disease. More spe-

cifically, they found that the evidence implicating anxi-

ety in the onset of such heart disease was the strongest,

while the association between anger and heart disease

was "limited but suggestive."

They also noted that depression was consistently

linked to an increased chance of death following heart

attack. Kubzansky et al. (1998) also looked at anxiety
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more specifically as a risk factor for heart disease. They

reviewed papers published between 1980 and 1996 on

anxiety and coronary^ heart disease, concluding that

anxiety "may contribute to the risk" of developing

coronary heart disease.

Kubzansky et al. (1997) also looked at worry as

a more specific component of anxiety and concluded

that high levels of worry may also increase the risk of

coronary heart disease in older men.

Siegman et al. (2000) studied dominance as a per-

sonality trait and how it correlated with coronary heart

disease risk. Their data suggested that dominance, re-

gardless of anger level, was an independent risk factor

for coronary heart disease in older men. Siegman et al.

(2000a) also looked at hostility as another psychosocial

factor and found that their data indicated hostility was

yet another "significant" independent risk factor for

coronary heart disease. Breaking

down their test results further, they

found that irritability was the spe-

cific trait in their profiling that cor-

related significantly with coronary

heart disease.

Viewing the above informa-

tion collectively, it would appear

that depression and a host of psy-

chosocial factors are clearly related to the development

of atherosclerosis and the risk of heart attack.

These psychosocial factors include a type A per-

sonality, anxiety, stress, hostility, worry, irritability,

dominance, and anger. We will now see that all of these

EXHIBIT 88

Anxiety, stress,

hostility, worry,

irritability,

dominance, and
anger all tied to

development of

atherosclerosis and
risk of heart attack.
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factors, along with depression, appear to become most

pronounced when toxin levels and cholesterol levels

are highest and vitamin C levels are lowest.

We will also see that this occurs because depres-

sion and all of the other factors already mentioned are

typically the clinical manifestation of unneutralized

toxins. And when these toxins remain unneutralized,

cholesterol levels tend to be highest and vitamin C lev-

els tend to be lowest. Enough supplemental vitamin C
can also be expected to largely eliminate the presence

of these risk factors and their negative effects on the

development of heart disease.

As discussed earlier in the section addressing

cholesterol as a risk factor for heart disease, both vi-

tamin C and cholesterol serve to help inactivate a va-

riety of different toxins. High cholesterol levels gener-

ally reflect a high level of circulating toxins that need

inactivation. This implication has been drawn in both

human and animal studies (Bloomer et al., 1977; Alouf,

1981; Chi et al., 1981; Tarugi et al., 1982; Huggins and

Levy, 1999; Alouf, 2000).

Huggins (1993) pointed out

that most of his patients who had

mercury fillings in their mouths

and were being chronically ex-

posed to this toxic heavy metal

also had a typical array of symp-

toms. Among other symptoms,

most of the patients also had significant depression

and irritability. Removal of the mercury often resolved

these symptoms. Also, a prospective study looking at

EXHIBIT 89

Depression and
irritability related to

toxins — especially

mercury leached
from amalgam
dental fillings.



200 STOP AMERICA'S#! KILLER

baseline and follow-up blood testing demonstrated

that the removal of the mercury fillings was noted to

consistently result in the lowering of previously el-

evated baseline cholesterol levels (Huggins and Levy,

1999).

As also noted earlier in the section on cholesterol,

low cholesterol levels also have been shown in multi-

ple studies to be strongly correlated with an increased

chance of getting cancer or dying from cancer (Kark et

al., 1980; Williams et al., 1981; Kagan et al., 1981; Stem-

mermann et al., 1981; Keys et al., 1985; Gerhardsson et

al., 1986; Schatzkin et al., 1987; Knekt et al., 1988; Isles

et al., 1989; Cowan et al., 1990).

One very good explanation for this is that when

circumstances exist so that existing toxins are not ad-

equately neutralized, the immune system faces much

greater chronic challenges, and cancer can eventually

result. This reasoning of unneutralized toxicity due to

low levels of cholesterol could also explain some oth-

erwise seemingly inconsistent findings.

Kalinina et al. (1993) found there was also an in-

creased risk of death from heart attack in men with low

blood levels of both total cholesterol and LDL choles-

terol.

Rodriguez (2001) also reported that both high

and low cholesterol levels were associated with in-

creased coronary heart disease risk. She found that a

cholesterol of 240 mg% or higher was associated with

a 90% increased risk of developing heart disease, while

a cholesterol level below 160 mg% was associated with

a 55% increased risk of developing heart disease. It
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would appear that high cholesterol levels certainly di-

rectly accelerate the process of atherosclerosis, but low

cholesterol levels mean not enough protection exists to

protect against a variety of toxins, which will also di-

rectly lead to accelerated atherosclerosis.

Generally, a high cholesterol level means the toxic

problem is still there, but the body is making a valiant

compensatory effort to deal with the issue. When cho-

lesterol-lowering medications are taken or too much

dietary deprivation of cholesterol-containing foods is

experienced, cholesterol levels can drop even though

the toxic presence is still there.

As just mentioned above, significant diseases

such as cancer can then result. Moreover, existing

depression can progress to suicide (Golomb, 1998;

Golomb et al., 2000). In a similar fashion, other preex-

isting psychosocial behaviors such as hostility, irrita-

bility, or anger can progress to acts of violence when

cholesterol levels become lowered.

In one subset of college males, Greene et al. (1995)

were able to demonstrate that the traits of aggressive-

ness and dominance were associated with increased

levels of total serum cholesterol. Many such patients

will also be found to have significantly depleted lev-

els of vitamin C in blood and tissues, and aggressive

vitamin C supplementation can help to substantially

eliminate these psychosocial behaviors.

Several authors have provided evidence that a

symptom like depression is associated with some-

thing causing the heart disease and is not just "natu-

rally" resulting from the psychological consequences



202 STOP AMERICA'S#! KILLER

of having a serious, life-threatening disease. Jonas and

Mussolino (2000) were able to show that depressive

symptoms are also associated with an increased risk

of having a subsequent stroke. This alone is strongly

suggestive that the depression is a marker indicating

the presence of unneutralized toxicity in such patients,

as such toxicity could then account for the increased

chance of having a stroke.

Carney et al. (1999) were also able to show that

the effective drug therapy of depression in patients

who had a heart attack did not reliably decrease sub-

sequent cardiac symptoms or chance of cardiac death.

This result again strongly implies that the depression

is resulting from something else (like toxins) and elimi-

nating the depressive symptoms with drugs does not

eliminate the toxicity that caused the depression in the

first place.

Under such circumstances the toxins will remain

unneutralized and free to accelerate the progression

of heart disease, as well as other diseases. It has also

been suggested by some researchers that depression

could be associated with platelet activation (Roose and

Spatz, 1999; O'Connor et al., 2000), which could then

be associated with more heart attacks as the platelets

help to provoke the clotting associated with the acute

expansion of preexisting arterial plaques. Once again,

unneutralized toxicity could easily be the cause of

platelets becoming more prone to sticking together

and causing new clots.

Depression has also been shown to respond ther-

apeutically to the administration of vitamin C (Cocchi
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EXHIBIT 90

Vitamin C
supplementation

shown to produce
complete recovery

in some cases of

depression.

et al., 1980). These researchers demonstrated in a five

year-old girl that the depression associated with the

administration of steroids could be

relieved by vitamin C. This is not

especially surprising since steroid

administration will reliably metab-

olize and help to use up vitamin C
stores. However, they also report-

ed on three additional patients, a

seven year-old child, a 19 year-old, and a 29 year-old.

All three were considered to have a depression of un-

known cause.

They were given daily intravenous vitamin C at

a dosage of 50 mg /kg/ day. The authors reported that

all three patients had "complete recovery from mental

disturbances." This gives further strong support to the

hypothesis that an agent, such as a toxin, can be caus-

ing the depression. When enough vitamin C is admin-

istered, the toxin is neutralized and the depression lifts.

When the depression is treated in this manner rather

than with any of a variety of antidepressant drugs, the

initial depression should also cease to be a risk factor

for heart disease, since the culprit toxins are also being

neutralized by the vitamin C. EXHIBIT 91

It should also be noted that

depression appears to be one

more condition that accelerates

the metabolism of vitamin C. In an

animal research model felt to cause depression in rats,

Blake-Mortimer et al. (1998) showed that the tissue

vitamin C levels fell significantly, by 20% to 30%. Such

Depression appears
to accelerate

metabolism of

vitamin C.
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a concept is important since it would indicate that the

administration of vitamin C is needed to keep depres-

sion from further lowering vitamin C levels, even if the

initial depression had nothing to do with a vitamin C
deficiency.

The bulk of the evidence examining depression

and other psychosocial risk factors for atherosclerosis

and heart disease indicates that unneutralized toxicity

(as is often seen with multiple mercury amalgam fill-

ings) is probably the primary reason that these risk fac-

tors are present in the first place. As already discussed

in the section on inflammation as a risk factor for heart

disease, toxins are enormously effective in metaboliz-

ing and using up vitamin C stores.

Whenever there is enough toxicity present to

cause these risk factors to emerge, it can also be antici-

pated that a substantial, if not very severe, vitamin C
deficiency will also be present as well. As such, vita-

min C deficiency is likely an important, or even prima-

ry, reason that depression and the other noted psycho-

social factors have been documented to be risk factors

for atherosclerotic heart disease.
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CHAPTER 22

Heart Rate and
Vitamin C Deficiency

Recent research has established that the heart rate

is an independent predictor of not only cardiovascular,

but also noncardiovascular and overall mortality in

middle-aged males (Seccareccia et al., 2001).

These investigators studied 2,533 Italian men
aged 40 to 69 years. They found that a higher heart rate

not only predicted a higher rate

of heart death, it also was one of

the most important independent

predictors of overall mortality,

all other risk factors being equal.

They found that the risk of death

increased about 50% for each 20-

beat-per-minute increment increase of heart rate. They

also found that the relative risks between the extremes

of heart rate evaluated were more than 2-fold. In over-

all agreement with these findings. Palatini and Julius

EXHIBIT 92

Elevated heart rates

a very important

predictor of heart

death, and overall

mortality

as well.
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(2004) have asserted that an elevated heart rate is a

"major" risk factor for cardiovascular disease.

While there can be any of a number of different

reasons why one's heart rate would be faster than

normal, a deficiency of vitamin C is one of them. In

studying guinea pigs, Sankaran and Krishnan (1936)

established that a vitamin C-deficient diet, designed to

cause scurvy, would ultimately re-

sulted in a marked increase in heart

rate. They noted that the average

guinea pig heart rate was between

250 and 275 beats per minute. The

animals deprived of vitamin C
would accelerate their heart rates to a range of 300

to 375 beats per minute. They also noted that a rapid

heart rate ("tachycardia") was clinically observed to

occur in human scurvy.

While there can exist other reasons for a rapid

heart rate in a given patient, it appears likely that a

significant depletion of vitamin C is at least one sig-

nificant contributor to the occurrence of this finding.

It would be very interesting to see what levels of vita-

min C were present in the blood and white blood cells

of the patients studied by Seccareccia et al. who eventu-

ally died, compared to those who survived. This could

help to clarify how important the vitamin C level is in

affecting significant increases in the heart rate.

EXHIBIT 93

Tachycardia (rapid

heart rate) clinically

observed in human
scurvy.
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CHAPTER 23

Fibrinogen and
Vitamin C Deficiency

Fibrinogen is the main protein involved in the

clotting mechanism in the blood plasma, and it also

factors directly into how viscous ("thick") the blood

is. Fibrinogen can also play a role in how readily the

platelets in the blood will stick together and promote

the initiation of blood clots. Fibrin, a very important

component in the blood clot, results from the direct

conversion of fibrinogen when the clotting mechanism

in the blood has been initiated.

An increased level of fibrino-

gen in the blood is an independent

risk factor for cardiovascular dis-

ease (Kannel et al., 1987; Tunstall-

Pedoe et al., 1997; Nyyssonen et

al., 1997; Bielak et al., 2000; Paramo

et al., 2004).

An elevated fibrinogen level in the blood can be

expected to increase both the likelihood of a gradual

EXHIBIT 94

Abnormally high

levels of fibrinogen

in the blood

increases risk for

cardiovascular

disease.
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EXHIBIT 95

Low levels of

vitamin C in the

blood related to

higher levels of

fibrinogen.

increase in the size of atherosclerotic plaques as well as

the likelihood of sudden complete blockages by acute-

ly formed blood clotsvon top of developing plaques.

Khaw and Woodhouse (1995) were able to dem-

onstrate a strong and consistent relationship between

fibrinogen and vitamin C levels in

the blood. Higher fibrinogen levels

were seen with lower levels of vi-

tamin C. Hume et al. (1982) looked

at patients who had sustained a

stroke, finding that, following such

an event, blood fibrinogen levels were up and blood

vitamin C levels were down. Generally, patients who
have a stroke have sudden blockages of brain blood

vessels at diseased sites in the arterial walls, just as

heart attack victims have sudden blockages in their

coronary arteries supplying the heart muscle.

While a vitamin C deficiency appears to be di-

rectly associated with an increased chance of the blood

clotting due to increased fibrinogen levels, vitamin C
also appears to play a critical role in the dissolving of

blood clots already formed. This

ability to dissolve blood clots is

known as fibrinolytic activity. Bor-

dia et al. (1978) looked at the acute

effects of vitamin C administration

on the fibrinolytic activity levels in both healthy in-

dividuals as well as individuals with coronary artery

disease. They found that the administration of only

1,000 mg of vitamin C by mouth produced a signifi-

cant elevation of the ability to dissolve blood clots in

EXHIBIT 96

Vitamin C
supplementation

increases ability to

dissolve clots.
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both of these groups. They also noted that this effect

of vitamin C persisted only as long as the increase of

vitamin C in the blood persisted, indicating the impor-

tance of maintaining the increased level. Interestingly,

the same daily dose of vitamin C was found to help

prevent excessive fibrinolysis in patients with chronic

nephritis, demonstrating that vitamin C, overall, ap-

pears to be important in maintaining the balance be-

tween fibrin formation and fibrin breakdown, when

one effect or the other is too dominant (Shimizu et al.,

1970).

Another study supportive of a vitamin C deficien-

cy as being causative of an increase in fibrinogen levels

comes from the work of Iso et al. (1996). They conclud-

ed that women exposed to passive smoking probably

increased their risk of heart disease due to increased

fibrinogen levels. Although such a study is very indi-

rect in supporting this relation between vitamin C de-

ficiency and increased fibrinogen levels, smoking has

already been noted to be one of the greatest consumers

of vitamin C. Any smoke exposure, whether active or

passive, can be expected to have a significant effect in

lowering vitamin C levels, which would then be ex-

pected to result in raised fibrinogen levels.

Fibrinogen appears to be a risk factor that in-

volves a vitamin C deficiency in exerting its effects as

a heart disease risk factor. At the very least, there is

a clear correlation between elevated fibrinogen levels

and decreased vitamin C levels. It is also very possible

that the vitamin C deficiency itself directly results in

the elevation of the fibrinogen levels in the body.
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CHAPTER 24

White Blood Cells and
Vitamin C Deficiency

High white blood cell (WBC) counts are emerging

as another coronary risk factor (Ensrud and Grimm,

1992; Manttari et al., 1992; Gillum et al., 1993; Capuano

et al., 1995; Nyyssonen et al., 1997; James et al., 1999;

Brown et al., 2001; Piedrola et

al., 2001). However, a significant

amount of literature is continu-

ing to emerge indicating that high

WBC counts are just another indi-

cator of increased inflammation,

which has already been discussed

as its own coronary risk factor.

Elevated WBC levels have been associated with

periodontitis, an inflammation/ infection known to be

associated with increased risk of coronary disease (In-

oue et al., 2005).

Increased WBC levels have also been associated

with the low-grade chronic inflammation and early

EXHIBIT 97

Elevated white

blood cell levels

are associated

with increased

inflammation, which
is another important

coronary risk factor.
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cardiovascular risk in women with polycystic ovary

syndrome (Orio et al., 2005).

Also supporting the role of an increased WBC
count as a risk factor for coronary artery disease or

just an additional indicator of ongoing inflammation

are the studies that have correlated this increased count

with increased mortality in patients with preexisting

coronary artery disease (Haim et al., 2004), increased

cardiac events in patients with peripheral coronary ar-

tery disease (Haumer et al., 2005), and just increased

amounts of ischemia in patients who are postinfarction

but asymptomatic (2003).

These are all conditions already strongly associ-

ated with increased levels of inflammation in the ar-

terial system. Green et al. (1996) even found that an

increased WBC count is an independent laboratory

predictor of acute myocardial infarction, the ultimate

clinical manifestation of progressive atherosclerosis.

Also, as already noted, a state of vitamin C de-

ficiency favors the development and maintenance

of infection and inflammation, both conditions that

are strongly associated with the presence of elevated

white blood cell counts. Therefore, it is to be expected

that the presence of adequate vitamin C in the body

is at least one significant factor that will help prevent

white blood cell counts from becoming elevated.
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CHAPTER 25

Coronary Artery

Spasm and
Vitamin C Deficiency

Coronary artery spasm is a condition in which

the arterial blood vessels supplying blood to the heart

muscle go into various degrees of vasoconstriction, or

spasm. When the muscle in the arterial wall contracts

the actual caliber of the blood vessel is decreased, and

the downstream blood flow is decreased as well. It

is also important to realize that this spasm can range

from minimal, with little effect on blood flow, to dra-

matic, with a complete blockage of blood flow.

Even when the spasm completely blocks off the

blood flow, the spasm will typically ease off in a few

minutes. However, such spasm sometimes will not

ease off readily, and the patient can have a significant-

ly-sized heart attack, even with coronary arteries that

show no obvious narrowings on angiogram (X-ray dye

injected into the blood vessel).

It is also important to know that even though

coronary artery spasm can affect the larger caliber
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coronary arteries, as noted above, it can also affect the

small blood vessels not visualized on angiogram (mi-

crovasculat spasm). This form of spasm will not usu-

ally cause a‘ heart attack, but it will decrease the blood

flow in enough of the heart muscle that typical heart-

related anginal chest pain can result.

As noted earlier in the risk factor section on Lp(a),

Pauling (1991, 1993, and 1993a) reported on two pa-

tients with significant atherosclerotic blockages in their

coronary arteries responding very well to vitamin C
and lysine. However, a third patient had no visible

blockages on angiography, and the clinical response

(reduced anginal chest pain) was just as dramatic. The

positive responses resulted within two to four weeks

on initiating therapy, which probably would not have

been enough time to allow a substantial physical de-

bulking of any obstructing atherosclerotic plaques

chronically present in the arteries.

Also as noted earlier, Kaufmann et al. (2000) were

able to show that vitamin C reverses the decreased

blood flow typically seen in the small blood vessels of

smokers.

There is a strong presumption here that it was the

relief of microvascular spasm of small blood vessels

that was being reversed. Supporting this presumption,

Kugiyama et al. (1998) were able to directly provoke

severe spasm of the larger coronary arteries with a

spasm-inducing agent (acetylcholine), documented by

angiography. When they infused vitamin C selectively

into a specific coronary artery and then added an in-

fusion of acetylcholine while the vitamin C infusion
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continued, no spasm could be induced. Furthermore,

these researchers discovered that increased levels of

free radicals were present in the coronary arteries of

the patients with induced coronary artery spasm. An
increase in the free radical load represents a source of

increased oxidant stress, as discussed earlier, and sug-

gests that coronary artery spasm may be provoked by

such stress, preventable by the antioxidant properties

of vitamin C.

Vitamin C has also been documented to be effec-

tive in increasing the blood flow in the veins, which

have far less muscle content than the arteries. Gross-

man et al. (2000) showed that

vitamin C could dilate (open up)

the veins in the hands of human
subjects, but they were uncertain

about the mechanisms involved.

However, regardless of the

mechanisms involved in the re-

laxation of vascular musculature by vitamin C, all

heart patients should be on sizeable daily doses of

vitamin C. Keeping the muscle tone as relaxed as pos-

sible in the blood vessels, diseased or not, will help any

patient to have as optimal a blood flow in those arter-

ies as possible. This will help to minimize the clinical

consequences of any atherosclerotic narrowings that

are already present.

EXHIBIT 98

Vitamin C shown
to be effective in

increasing blood
flow in veins by
dilating those

vessels.
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CHAPTER 26

Myocardial Infarction

and Vitamin C
Deficiency

Myocardial infarction, the medical term for a

heart attack, occurs when the blood supply to an area

of heart muscle is blocked or compromised for a long

enough period of time that some death of heart muscle

tissue takes place. The most common reason for a heart

attack taking place is when a coronary artery supply-

ing blood to a portion of the heart either becomes criti-

cally narrowed, or the existing atherosclerotic plaque

becomes disrupted, activating local blood clotting

mechanisms and blocking off the artery completely

(Rauch et al., 2001). Additionally, varying degrees of

coronary artery spasm, discussed in the previous chap-

ter, can make any coronary artery narrowing suddenly

critical at any time, also resulting in a heart attack if the

spasm persists long enough.

The clinical syndrome that often ends up in a

heart attack is known as unstable angina. Patients may
present with a picture of anginal chest pain attacks in-
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creasing in frequency and duration for hours to weeks

prior to the heart attack. Vita et al. (1998) found that

low blood levels of vitamin C inde-

pendently predicted the presence

of this unstable angina syndrome.

dicated that antioxidant therapy

played a role in lessening the de-

gree of "lesion activity" in critically

situated atherosclerotic plaques.

In other words, they felt that vi-

tamin C made arterial narrowings

more stable, with a decreased likelihood of rupture

and the resulting formation of an obstructive blood

clot in the artery.

Research has been done looking at the effects of

vitamin C and other antioxidants on the size of heart

attacks. In one double-blind, placebo-controlled trial

Singh et al. (1996) looked at the

effects of a combined regimen of

beta-carotene and vitamins A, C,

and E. The vitamin C dose was only

1,000 mg daily. In any patient who
presented with a suspected acute

heart attack, the above combined

regimen or a placebo was then

administered for a 28-day period.

The researchers found that patients

in the treated group had better heart function, along

with less angina and heart rhythm abnormalities. They

concluded that a combination of antioxidants could af-

EXHIBIT 100

Post-heart attack

patients taking

antioxidant formula

with 1 ,000 mg of

vitamin C had better

heart function,

less angina and
fewer heart rhythm

abnormalities.

They felt that their data in-

EXHIBIT 99

Low blood levels

of vitamin C
independently

predict the

presence of the

unstable angina

syndrome which

often precedes

heart attacks.
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ford protection against larger heart attacks and greater

complication rates.

In patients who are placed on cardiopulmonary

bypass while undergoing heart surgery limited de-

grees of heart damage can be expected, since a ma-

chine has never been able to completely substitute for

the natural function of the heart while it is paralyzed.

Because of this phenomenon some investigative teams

have looked at the protective effects of vitamin C on

limiting the extent of this heart injury.

Westhuyzen et al. (1997) gave 750 IU of vitamin E

for seven to ten days before surgery and only 1,000 mg
of vitamin C one time 12 hours before surgery. They

found that there was no measur-

able reduction in heart damage

resulting from the operation.

However, Dingchao et al.

(1994) looked at the effects of vi-

tamin C at a dose of 250 mg / kg

before undergoing heart surgery

with cardiopulmonary bypass.

This dose, which translates to 17,500 mg of vitamin C
for a 150-pound person and 23,300 mg of vitamin C for

a 200-pound person, did show significant protection of

the heart.

Relative to the group that did not receive vi-

tamin C, the treated group had significantly lower

cardiac enzyme levels. Lower cardiac enzyme lev-

els mean less heart damage. Furthermore, the hearts

in the vitamin C-treated group demonstrated better

recovery (spontaneous recovery of beating without

EXHIBIT 101

A mega dose
of vitamin C

prior to bypass
surgery produced

significant

protection of the

heart.
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electrical shock) after surgery than the hearts in the

untreated group. Just as is seen with the effective vita-

min C treatment of infectious diseases (Levy, 2002), the

dose of vitamin C must also be significant in amount

to see a protective effect against heart muscle damage.

1,000 mg of vitamin C in a single dose, as given above

by Westhuyzen et al., is an inconsequential amount to

protect against the incredible stress of stopping the

heart and operating on it.

Mickle et al. (1989) deliberately blocked one of the

primary coronary arteries (left anterior descending) in

dogs for two hours, and then allowed blood flow to

return for another four hours. They were able to show

that infusions of vitamins C and E were able to signifi-

cantly reduce the sizes of the heart attacks provoked

by the blocking of this coronary artery

Similarly, Laskowski et al. (1995) randomly ad-

ministered an infusion of mannitol with 10,000 mg of

vitamin C in people presenting with heart attacks. In

42 patients the vitamin C infusion was given with clot-

dissolving therapy, and in another 42 patients only the

clot-dissolving therapy was given. These investigators

found that the added vitamin C therapy was effective

in reducing some of the complications associated with

heart attacks.

In another animal study antioxidant therapy that

included vitamin C was able to lessen the degree of

damage sustained in heart attacks. Klein et al. (1989)

treated pigs with vitamins C and E before blocking off

their left anterior descending coronary arteries. The

blockages were reversed after 45 minutes, followed by
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72 hours of restored blood flow. A significant reduction

in the amount of heart damage was seen in the pigs

given the vitamin combination.

At least one reason why vitamin C is effective in

reducing the size of a heart attack and the incidence of

associated complications relates to the potent antioxi-

dant effects of vitamin C.

Dusinovic et al. (1998) measured the activity of a

number of different important antioxidative enzymes

in patients who sustained heart attacks. They also mea-

sured these enzyme levels at varying periods of time

after clot-dissolving therapy was administered to these

patients, which opens up the blocked coronary artery

and restores the blood flow to the heart in most cases.

They compared their results to the results found

in 30 healthy volunteers. They found that a greater

level of oxidative stress was present both immediate-

ly after heart attack and also after the clot-dissolving

therapy administered for heart attack.

Ozmen et al. (1999) also found an increase in the

free radical content of the blood in heart attack patients

after clot-dissolving therapy. Simpson and Lucchesi

(1987) wrote a review article supporting the concept

that an increased free radical load in the blood after

coronary artery blockage and subsequent re-opening

plays a significant role in causing more pronounced

cellular injury and a larger heart attack.

It would appear that the potent properties of vi-

tamin C as an antioxidant can help to counteract this

increased oxidative stress, lessening both heart attack
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size and complication rate by at least this one mecha-

nism.

Another likely reason why vitamin C is effective

in reducing both the size of a heart attack as well the

chance of complications comes from its ability to affect

protein synthesis (Gudbjarnason et al., 1966).

In dogs that had some of their coronary arteries

intentionally tied off, vitamin C was found to dra-

matically stimulate the synthesis of new protein in

the middle of the areas of heart muscle most affected

by the loss of blood supply. Two separate infusions of

2,000 mg of vitamin C in the first 24 hours after the de-

liberately induced heart attacks were administered. In

four dogs so treated, an average of a 122% increase in

protein synthesis was seen in the middle of the heart

attack site.

Even more significantly, the authors noted that

this increase in protein synthesis was achieved in spite

of the fact that the study animals had no signs of an

overall vitamin C deficiency. Precise vitamin C levels

were not reported, however.

This information is especially significant since vi-

tamin C is already known to be essential for the proper

formation of adequate amounts of significantly strong

scar tissue, which contains sizeable amounts of colla-

gen (Pirani and Levenson, 1953).

It would appear that vitamin C, particularly when

considering damaged muscle tissue, is especially use-

ful in the healing process, since it helps in the synthesis

of both protein (muscle) tissue as well as strong scar

tissue.
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Gudbjarnason and his co-researchers also noted

that a significant stimulation of cardiac muscle protein

synthesis after experimental heart attack seemed to be

associated with a lower incidence of subsequent aneu-

rysm formation. An aneurysm is a very weakened area

that outpouches from the heart wall, just like a weak-

ened area in a bicycle inner tube. Such an area can no

longer contract and presents a risk for early rupture, an

almost uniformly fatal event.

Heart attacks are most likely to occur in people

with narrowings already present in the arteries of the

heart (coronary heart disease). Ramirez and Flowers

(1980) found that the levels of vitamin C in the white

blood cells were significantly lower in such people

than in those without documented atherosclerosis of

the heart arteries.

Generally, lower vitamin C levels in the white

blood cells are felt to more accurately represent tissue

stores of vitamin C than just lower levels of vitamin C
in the blood. Hume et al. (1972) even asserted that a

low enough vitamin C level in the white blood cells

can be equated to a state of "subclinical scurvy." Such

a finding should come as no surprise, however, in light

of all the information presented so

far indicating the significance of a

vitamin C deficiency in the evolu-

tion of coronary atherosclerosis

leading to heart attack.

The lowered vitamin C levels

in the white blood cells continue to decline even fur-

ther after a heart attack. Hume et al. (1972) found that

EXHIBIT 102

Scurvy-like levels

of vitamin C found
in post-heart attack

patients 12 hours

after attack.
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the depletion of vitamin C in the white blood cells bot-

tomed out to scurvy-like levels within 12 hours after

heart attack in the patients tested. They also found that

the decline ‘in vitamin C did not relate to the severity

of the heart attack. Machtey et al. (1975) found after

heart attack that there were "highly significant lower

levels" of vitamin C in the blood on post-heart attack

days two to five, compared to post-heart attack days

six to eight.

These declines in vitamin C levels after heart at-

tack strongly imply a greater need for vitamin C due

to its accelerated metabolism during this period. Cha-

miec et al. (1996), also hypothesizing the significant

contribution made by unneutralized oxidative free

radical molecules to the typical full development of a

heart attack, looked at the effects of vitamins C and E

on the electrocardiogram (ECG).

They found that the typical deterioration in the

ECG associated with an increased incidence of ven-

tricular arrhythmias after a heart

attack can be blocked by vitamins

C and E. Such arrhythmias can re-

sult in sudden death in the heart

victim. Chamiec et al. also found

that their experimental data indi-

cated that an increased oxidative stress was playing a

significant, if not primary, role in the development of a

more abnormal ECG.

Many ECG abnormalities that develop as the

patient gets older never disappear and are largely re-

garded as permanent changes. Generally, such changes

EXHIBIT 103

Typical

deterioration in ECG
after a heart attack

can be blocked by
vitamins C and E.
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either remain the same once they appear, or they

gradually evolve into more pronounced changes.

Shafar (1967) reported on the ECG findings in two

patients with scurvy before and after treatment with

vitamin C.

Shafar noted that both patients had ECG abnor-

malities "of a degree which could be interpreted as evi-

dence of significant myocardial disorder/' even though

neither patient was known to have heart disease. After

seven days of vitamin C therapy, the ECGs of these

two patients had essentially returned to normal.

One of the patients had very pronounced ST seg-

ment depression and T wave abnormalities. This raises

the question as the whether these ECG reversals to

normalcy are due to a neutralization of surrounding

oxidant stress by vitamin C.

Although this question cannot be conclusively

answered either way in this particular study, this

would appear to be one more indication that adequate

vitamin C dosing is critical in helping to maintain the

health and clinical stability of the cardiac patient.

Seymour and Sowton (1964) were also able to

show that vitamin C did have effects on the ECG. Two

of ten medical student volunteers were given digitalis

until the characteristic effects of this agent (ST flat-

tening with T wave inversion) appeared on the ECG.

1,000 mg of vitamin C was given intravenously and

improvement was seen after only 15 minutes, with a

full restoration to the original normal appearance by

two hours. However, these authors were not able to

show any effects of vitamin C on the ECGs of patients
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with heart disease given digitalis. Of course, this does

not rule out vitamin C having a significant effect on

such ECGs if given at higher doses for longer periods

of time. Furthermore, the evidence of Chamiec et al.

cited above would suggest that any improvements in

the ECG induced by vitamin C are truly indicative of a

more healthy and stable heart.

A procedure commonly performed today to

prevent a narrowed heart artery from progressing to

a complete blockage and a heart attack is known as

coronary artery angioplasty. This procedure involves

the careful placement of a tiny uninflated balloon

across a narrowed area in the artery. Upon inflation,

the narrowed area is typically opened up enough so

that blood flow to the heart increases, and the danger

of imminent heart attack is lessened.

However, this procedure has long been plagued

by a significant occurrence of re-narrowing of the

blood vessel over the subsequent months. Further-

more, the re-narrowing sometimes proceeds to a great-

er degree of narrowing than the blood vessel had in the

first place. When this happens, the patient then needs

to have another balloon procedure or a heart bypass

surgery, as indicated clinically.

Vitamin C also appears to be of help in the man-

agement of the balloon angioplasty patient. Tomoda

et al. (1996) found that only 500 mg of vitamin C per

day in 50 patients who had undergone this procedure

resulted in an incidence of re-narrowing that was "sig-

nificantly less" than that seen in 51 control patients.

Leite et al. (2004) have demonstrated that the sites of
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EXHIBIT 104

Vitamin C
supplementation

after angioplasty

shown to reduce
re-narrowing of

arteries.

angioplasty in blood vessel wall show persistent low-

grade oxidative stress. Furthermore, they also showed

that the administration of vitamins
/

C and E led to less narrowing in

the process of healing with overall

improved vessel caliber.

Other investigators have also

shown that antioxidants other

than vitamins C and E have been

successful in lessening restenosis and improving long-

term clinical outcomes after balloon angioplasty (Tar-

dif et al., 2002; Tardif et al., 2003; Lemos et al., 2005),

further supporting the concept that ongoing oxidant

stress (Diaz-Araya et al., 2002; Piatti and Monti, 2005)

plays an important role in preventing a successful out-

come after this procedure.

It would be of great interest to know what benefit

even larger doses of vitamin C and other antioxidants

would offer these patients.

Buffon et al. (1999) were able to show that the

re-narrowing of the coronary artery after angioplasty

appeared to be related to how pronounced the inflam-

matory response was after the procedure.

As discussed earlier in Chapter 4, inflammation is

a powerful factor in the development of atherosclero-

sis in the first place, and it is of no surprise that it plays

an important role in the re-narrowing of lesions after

successful angioplasty.

Also as noted earlier, vitamin C plays a variety

of roles in lessening inflammation and its impact on

the atherosclerotic process. Furthermore, the nature of
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the inflammatory process also helps to induce more

local oxidant stress. These are all good reasons why
vitamin C has been noted to lessen the re-narrowing of

angioplastied arteries.
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CHAPTER 27

Heart Failure and
Strength of Heart

Contraction

As with any other muscle in the body, the muscle

tissue in the heart can eventually deteriorate or be-

come compromised and result in the clinical syndrome

of congestive heart failure (CHF). In this syndrome, the

heart is unable to pump blood at a level sufficient to

meet the basic needs of the body's tissues. The causes

of this syndrome are many Largely due to this variety

of possible causes, any given patient with CHF may
have anywhere from little or no reponse to vitamin C
therapy to a dramatically positive

response.

An inflammation of the heart

muscle tissue is one reason for

developing CHF. Bearing this in

mind, it is of interest to look at the

work of Taylor (1937). He studied guinea pigs with

scurvy and found out the scurvy alone could cause

myocarditis, or inflammation of the heart muscle. He

EXHIBIT 105

Scurvy, by itself,

can cause
myocarditis, an

inflammation of the

heart muscle.
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also found that guinea pigs with scurvy and infected

with certain bacteria would eventually develop "con-

gestion of "the lungs "and liver," a condition represent-

ing some of the clinical findings of CHF. Additionally,

he noted that curing the scurvy would prevent the de-

velopment of CHF. At least in the guinea pig, it would

appear that severe vitamin C deficiency is one reason

for developing CHF.

Also, while not a commonly reported finding,

a case report was published in which a patient with

scurvy presented with an enlarged

heart and generalized edema

(Singh and Chan, 1974). The re-

sponse to vitamin C therapy "was

dramatic and remarkable," and by

the fourteenth day of therapy the

heart size was normal on chest x-

ray and the syndrome of heart failure had completely

resolved.

Vitamin C may also benefit patients with CHF be-

cause of its diuretic action. A diuretic action means the

ability to increase urine output, typically resulting in

an excretion of excess fluids that have accumulated in

and around the tissues of the body. Such fluid accumu-

lation is nearly always part of the CHF sydrome.

Abbasy (1937) showed that daily vitamin C doses

of 700 mg or less increased the volume of urine in the

children he tested. He also noted that the diuretic ef-

fect did not appear until the body stores of vitamin C
were "in a normal degree of saturation." It should also

be noted that this diuretic effect of vitamin C did not

EXHIBIT 106

Patient with scurvy,

an enlarged heart

and edema has

complete remission

after 14 days of

vitamin C therapy.
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require the presence of gross swelling anywhere in the

body. Presumably, this diuretic effect can occur in indi-

viduals with a normal balance of fluids in their bodies.
/

Shaffer (1944) looked at the effects of vitamin C on pa-

tients who did have swelling (edema) in their extremi-

ties. He was also able to demonstrate a "small diuresis"

in the ten patients he treated. While not a profound

clinical effect, this diuretic property of oral vitamin C
is nevertheless a positive property of vitamin C in the

treatment of the CHF patient.

In an experiment in which patients were moni-

tored closely with catheters (tubes) inserted into their

hearts, Mak and Newton (2001) were able to determine

that vitamin C could play a role in making the heart

contract, or squeeze, more effectively. In the presence

of dobutamine, an agent known to significantly im-

prove the ability of the heart to contract, vitamin C was

able to further augment this contracting ability.

Interestingly, the vitamin C had no comparable

effect on contractility in the absence of the dobutamine.

Both the vitamin C and the dobutamine were directly

infused into the coronary (heart) arteries. While no

clear conclusion can be taken from this data as to the

effect of vitamin C on a weak, failing heart, it would

appear that vitamin C would likely be a positive factor

in this situation as well.
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CHAPTER 28

Vitamin C and Heart

Health: The Statistics

Although a great deal of evidence has already

been presented demonstrating the undeniable link

between vitamin C deficiency and atherosclerotic

heart disease, an enormous amount of statistical sci-

entific literature also exists supporting this connection.

Collectively, the results will corroborate what has al-

ready been discussed at some length: The lower your

vitamin C blood and tissue levels go, the greater your

chances of developing significant heart disease.

One of the best and most compelling studies

was published by Khaw et al. (2001). They found that

vitamin C depletion was not only associated with in-

creased heart disease, it was also associated with an

increased mortality from all causes. This is hardly

surprising, as vitamin C's effects on the intercellular

ground substance, as well as on the immune system,

affect all cells, not just those lining the arteries supply-

ing blood to the heart. More specifically, Khaw et al.
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found that the subjects with the top one-fifth vitamin C
levels had only half the risk of death compared with

the subjects with the bottom one-

fifth vitamin C levels. Furthermore,

the relationship with mortality be-

tween these top and bottom levels

of vitamin C was continuous. This

means any improvement in vita-

min C status could be expected to

lessen overall mortality to at least

some definable degree.

Also, significantly, these researchers found this

effect of vitamin C levels on total mortality to be in-

dependent of age, systolic blood pressure, blood cho-

lesterol, cigarette smoking, and diabetes. Finally, as a

very practical point, these researchers concluded that

the increase in plasma vitamin C seen by increasing

the daily dietary intake of fruits and vegetables by

only about 50 grams could result in a 20% reduction in

all-cause mortality risk.

Many other studies have demonstrated a statisti-

cal benefit for the protection against heart disease by

vitamin C, although each study took its own relatively

unique angle in how data was gathered and analyzed.

Loria et al. (2000) found that men with serum vita-

min C levels less than 28.4 micromole /liter had a 57%

higher risk of death from any cause, not just cardiac,

than men with greater than approximately a three-fold

higher serum vitamin C level, 73.8 micromole /liter.

Enstrom et al. (1992) found an overall reduction

in death from all causes, including cardiovascular dis-

EXH1BIT 107 ‘

i

Subjects with the

greatest levels of

vitamin C shown
to have half the

mortality risk of

subjects with lowest

levels.
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ease, to be associated with an increased dietary intake

of vitamin C. Other studies demonstrating that in-

creased dietary intake of vitamin C reduces the chances

of heart attack include the work of Fehily et al. (1993),

Gey et al. (1993), Sahyoun et al. (1996), and Joshipura

et al. (2001). Lynch et al. (1996) reviewed a number of

studies and concluded that in animal studies "there is

good evidence" of the ability of vitamin C to "slow the

progression of experimental atherosclerosis."

Some studies have looked at the combined effects

of vitamin C with other antioxidants on the risk of

death from heart disease. Knekt et al. (1994), after cor-

recting for the major nondietary risk factors for heart

disease, found that increased dietary intake of antioxi-

dant vitamins protects against coronary heart disease.

Riemersma et al. (1991) found that low plasma

concentrations of vitamins E and C and carotene were

associated with an increased risk of angina pectoris,

the clinical syndrome that can often end in death from

heart attack.

Carr et al. (2000), looking at the combined ef-

fects of vitamins C and E, concluded that an optimum

vitamin C status in the body would likely help protect

against atherosclerosis, while vitamin E was likely to

be primarily effective against atherosclerosis only in

combination with vitamin C.

Losonczy et al. (1996), also looking at the com-

bined effects of supplemented vitamins C and E,

found a lower risk of both total mortality and death

from heart attack. Rajasekhar et al. (2004) looked at

serum antioxidant levels other than vitamin C and
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found that higher vitamin E levels correlated with less

coronary artery disease in the South Indian popula-

tion that they studied. This is additional evidence that

while vitamin C is very important in the prevention of

heart disease, a balance of antioxidants in the body is

important as well.

Cheraskin et al. (1974) looked at the effects of vita-

min C on the symptoms of heart disease rather than on

the more clear-cut result ultimately

associated with progressive heart

disease, mortality or death. They

were able to conclude that cardio-

vascular symptoms and findings

declined as daily vitamin C intake

was increased. They felt that the

evidence suggested that vitamin C was "a resistance

agent for cardiovascular disease" since the administra-

tion of vitamin C "tends to discourage the appearance

of cardiovascular symptomatology."

While the statistical study cited above (Khaw et

al., 2001) is a large (30,466 subjects) prospective study

that produced very compelling results on the value of

vitamin C in decreasing the risk of death from coro-

nary heart disease, the definitive study on the value of

vitamin C and heart disease is yet to be done.

As with so many of the other areas of clinical

vitamin C research, the dosing of vitamin C, whether

through diet, supplementation, or both, remains mini-

mal.

The most compelling data should result when,

depending upon bowel tolerance (bowel tolerance is

EXHIBIT 108

Cardiovascular

symptoms and
findings declined

as daily vitamin C
intake increased.
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determined by steadily increasing vitamin C intake

until one experiences diarrhea), roughly 6,000 to 12,000

mg of vitamin C is given daily in three or more divided

doses.

All participants except those with enormously

high daily toxin loads should almost completely arrest,

and even often reverse, the development of atheroscle-

rosis. However, the evidence presented in this section

should be more than enough to convince even the most

skeptical individuals that finding their bowel tolerance

doses of vitamin C and taking them on a daily basis for

life just might be good medicine.
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Section Three

Responding to the

Overwhelming
Evidence
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CHAPTER 29
/

Practical Suggestions

for Stopping/Reversing

Atherosclerosis

Is there really a way to stop your heart artery nar-

rowings from continuing to progress? Even better, is

there a way to open up your existing heart artery nar-

rowings without surgery or angioplasty? Practically

speaking, is this disease of atherosclerosis actually pre-

ventable and even reversible?

I believe the answer to all three of the questions

above is a resounding "yes," and I will now present a

protocol that has the potential to make atherosclerosis

in most individuals a completely curable disease, or

condition.

It is very important to emphasize that it is strong-

ly recommended that all aspects of the protocol be

followed closely. Some people may experience a clear

clinical success after following just the supplemental

aspects of the protocol, but I must emphasize that I be-

lieve the scientific evidence indicates that most people

will have to follow the entire protocol, especially with



242 STOP AMERICA'S#! KILLER

regard to the proper removal of the sources of dental

toxicity.

V

Protocol *for the Prevention and Reversal of

Atherosclerosis

A. TOTAL DENTAL REVISION

Removal of dental toxicity, or Total Dental Revi-

sion, requires the following:

• Proper removal of root canal-treated teeth

• Proper treatment of chronic periodontal

disease

• Proper cleaning of all cavitations

• Proper extraction of acutely and chronically

abscessed teeth

• Proper replacement of mercury amalgam
fillings and other toxic fillings with optimally

biocompatible materials

• Proper replacement of toxic dental metals used

in crowns and other dental reconstructions

with optimally biocompatible materials

• Proper removal of dental implants

As discussed earlier, the presence of root canal-

treated teeth ("root canals") and advanced periodontal

disease in the mouth are two very strong consumers of

antioxidant stores by virtue of the chronic infections

and chronic toxicities associated with these dental en-

tities.

Huggins and Levy (1999) and Kulacz and Levy

(2002) have addressed the scientific and clinical evi-
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dence showing why root canals and periodontal dis-

ease are so reliably associated with a very high inci-

dence of atherosclerosis, cancer, and other chronic de-

generative diseases.

Issels (1999) noted over 50 years ago that can-

cer was strongly correlated with the presence of root

canal-treated teeth. Cancer is a prototypical chronic

degenerative disease, and the same chronic lack of an-

tioxidant defenses found in such patients is also seen

with chronic heart disease (atherosclerosis) and other

chronic metabolic and degenerative diseases such as

diabetes, collagen vascular diseases, osteoarthritis, and

osteoporosis.

The only way to begin the proper restoration of

health in a heart patient is to properly extract all root

canal-treated teeth. This involves more than mere ex-

traction. The bony sockets must be properly cleaned

after the extraction of the teeth, or chronically infected

holes (cavitations) will reliably form and remain after

superficial healing has closed over the holes.

These toxic pockets of infection in the jawbone

are pathologically identical to wet gangrene, and they

have essentially the same toxicity as the root canal-

treated teeth themselves. This is also why so many
edentulous patients have clinical pictures consistent

with large ongoing toxic challenges. When their jaw-

bones are properly explored, even many years after the

extractions took place, long channels of toxic cavitation

are routinely found, as adjacent pockets often expand

to the point that they merge, forming literal tunnels of

gangrene in the mouths of many older patients.
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This topic, as well as the proper dental tech-

niques needed to revise cavitations and extract root

canal-treated teeth, is addressed in greater detail by

Kulacz and Levy (2002). The technical issues involved

in cavitation surgery are also addressed by Levy and

Huggins (1996).

Chronic periodontal disease has much associ-

ated infection and toxicity. This again results from the

metabolism of aerobic bacteria and other microbes

trapped in an anaerobic, or at least significantly oxy-

gen-deprived, environment. Addressing chronic peri-

odontal disease first requires that the smoking patient

stop this habit.

Subsequently, the regular use of a high-intensity

water irrigation device over all the gum surfaces and

interfaces with bone will rapidly resolve many cases of

periodontal diseases, even when advanced. It is best to

use about a cup of warm water along with several tea-

spoons of 3% hydrogen peroxide in the container that

feeds the irrigation device. A splash of mouthwash can

also be added if desired for a better taste.

When first using the water irrigation on the dis-

eased gums, ready bleeding can be expected even at

the lower pressure settings. This bleeding is to be ex-

pected and should not deter continued use of the de-

vice. The irrigation should be performed two to three

times a day. Most patients will notice little or no bleed-

ing after only a few days to a week of this therapy, and

frequently the highest pressure settings can then be

used indefinitely.
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The growth of new gum tissue can usually be

noted within the first week or two of this therapy as

well. This irrigation therapy as described above is also

advisable for most people for the maintenance of gums

that are already clinically healthy. Also, most individu-

als who use this therapy regularly will not require

regular dental flossing, which can repeatedly trauma-

tize the gums when not done absolutely correctly and

which rarely cleans more effectively than the dental ir-

rigation device used regularly and properly.

Another source of great dental toxicity is the acute

or chronically abscessed tooth. Such a tooth poses the

same toxic challenges to the body and its antioxidant

status as the root canal-treated tooth, the cavitation,

or the chronically infected gums. Such a tooth needs

prompt extraction, followed by the proper cleaning

out of the socket, in the same way as following the ex-

traction of a root canal-treated tooth. Other measures

should also be taken to minimize the acute toxicity of

extracting such a tooth, discussed in further detail by

Kulacz and Levy (2002).

It is also best that an individual minimize overall

dental toxicity by undergoing a cleaning at all sites of

suspected cavitation. Practically speaking, this boils

down to cleaning at the sites of previous extractions,

done in the traditional fashion not involving the sub-

sequent thorough cleaning of the sockets.

The procedure is virtually identical to the socket

cleaning done when a root canal-treated tooth is re-

moved. It is also important to emphasize that the actu-

al sites of cavitation are usually completely asymptom-
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atic and that these sites virtually never "heal" spon-

taneously. When the larger wisdom tooth extraction

sites are explored months, years, or even decades after

the initial extraction, cavitations are still found nearly

90% of the time (Levy and Huggins, 1996). Sometimes

a larger cavitation needs surgical revision more than

once before a regrowth of new bone completely fills

the defect and eliminates that cavitation as an ongoing

source of toxicity.

Replacement of toxic dental fillings with non-tox-

ic or vastly less toxic substitutes is another way to sub-

stantially lessen the daily oxidative stress placed upon

the body's overall antioxidant pool. The best known

and most toxic of these fillings is the mercury-contain-

ing amalgam.

However, a majority of other fillings contain

highly toxic chemicals as well, and the body responds

positively to quality antioxidants and other supple-

mentation much more readily when these toxic fillings

have been properly replaced. The replacement of these

fillings needs to be done with the most biocompatible

materials available, and this is best done when guided

by serum biocompatibility testing (Huggins and Levy,

1999).

Similarly, other substances commonly placed in

the mouth are highly toxic and ultimately prooxidant

to nearly all patients. Stainless steel, containing a large

amount of nickel, is still routinely chosen as a base for

crowns. As it costs very little, it is also the most com-

mon substance used for braces and partial plates.
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Nickel is carcinogenic, and it has been shown to

deplete intracellular levels of vitamin C (Salnikow and

Kasprzak, 2005). Many other metals frequently used in

dental reconstructions in the mouth are also very toxic,

and following the results of serum biocompatibility

testing to guide the replacement of these materials

with less noxious materials is a good way to minimize

this significant source of toxicity present in many indi-

viduals.

Dental implants are too often a great source of

dental toxicity, and sometimes chronic infection, as

well. Presently, the routine performance of a dental

implant finds the dentist screwing a piece of nickel di-

rectly into the bone through an area of evolving cavi-

tation in an area of recent extraction, with significant

infection and toxicity already present.

Furthermore, the placement of toxic metal into

the bone (versus sitting atop it, as with a crown) ap-

pears to often initiate an autoimmune disease process

in the body. Such a process rarely relents until the im-

plant is properly removed, in much the same fashion

as the removal of the root canal-treated tooth.

The most important first step in getting a Total

Dental Revision is to find a dentist who is at least fa-

miliar with the above concepts and willing to work

with you to get your best results. In order to find such

a dentist, call Scientific Health Solutions, Inc. at 800-

331-2303 or 719-548-1600 or email at dentists@bestden

talmaterials.com.
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This laboratory has worked over the years with

a large number of dentists who are familiar with all or

most of the procedures noted above, and these dentists
%

use serum biocompatibility testing to try to ensure that

other toxic materials are not re-introduced into your

mouth. Scientific Health Solutions can help you find a

dentist in your area of the United States, as well as in a

limited number of other countries around the world.

To recap, dental toxicity is a very large source of

prooxidant, vitamin C-neutralizing stress in a large

and ever increasing number of individuals today.

Avoiding a Total Dental Revision as outlined above

while following the other aspects of the anti-athero-

sclerosis protocol outlined below will eliminate for

many individuals the possibility that their atheroscle-

rosis will be reversed.

More likely, only a stabilization or slowing of

the atherosclerotic process will be attained by ignor-

ing the Total Dental Revision. However, if you simply

cannot bring yourself to follow the suggestions for a

Total Dental Revision, your longevity and your general

health will still be vastly improved by following the

remainder of the protocol. Also, if you cannot do the

complete total revision, consider revising the most im-

portant parts of dental toxicity, which for most people

will be the proper removal of root canal-treated teeth

and the proper treatment of chronic periodontal dis-

ease.
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B. MINIMIZATION OF DIETARY TOXICITY

Unfortunately, eating a healthy diet today is not

a simple or even self-obvious matter. Many books on

nutrition and diet espouse precisely opposite concepts

and suggestions, and virtually all the books have been

written by individuals who appear to be eminently

qualified to give such advice.

The following advice on proper nutrition comes

from my earlier book. Optimal Nutrition for Optimal

Health (Levy, 2001). However, nearly all of the sugges-

tions for optimal nutrition derive from the dietary in-

terventions that I have repeatedly seen to make chroni-

cally sick patients better, and that I have consistently

noted to make abnormal blood tests normal, or at least

less abnormal, in both sick individuals and in individ-

uals appearing clinically healthy.

Although I advise following all of the recommen-

dations made in the book, here are the most important

ones to implement, in a roughly descending order of

significance:

• Choose proper food combinations.

• Minimize the intake of high glycemic index

foods and refined sugar.

• Chew all foods extremely thoroughly.

• Minimize water and other liquids as drinks

with meals.

• Eliminate milk as a beverage.

• Emphasize fresh vegetable intake, but do not

be a vegetarian.

• Minimize seafood intake.
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Proper food combining is absolutely essential for

minimizing the toxicity of the gut. Gut toxicity, espe-

cially from poorly digested protein, can be enormous.

Anaerobic bacteria, producing toxins with the same

level of toxicity as root canals, can predominate in a

constipated gut filled with rotting food. A toxic, consti-

pated gut is not unlike a mouth filled with root canals

and cavitations. A healthy gut should have a bowel

transit time well below 24 hours, meaning that less

than one bowel movement per day is a clear sign of

heightened bowel toxicity and that your dietary regi-

men is clearly suboptimal.

High glycemic index foods and refined sugar both

promote heart disease. Intake of these items on a regu-

lar basis ensures that glucose is always released rela-

tively rapidly into the bloodstream. Glucose directly

competes with vitamin C for access into the cells, and

minimizing the rate of glucose release into the blood

is always highly desirable for optimizing the levels of

intracellular vitamin C.

Poor chewing, even though very easily ad-

dressed, is a primary reason for less food eventually

getting properly digested, and more food ending up

rotting and promoting a toxic, constipated gut.

Chewing is incredibly important since the diges-

tive enzymes of the human being are relatively weak

and require as much assistance as possible. Animals

such as snakes are opposite humans on the digestive
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spectrum, digesting their food without any chewing

at all.

However, in the human, a large portion of food,

typically protein, that gets swallowed relatively intact

really only has optimal digestion taking place over the

outer surface. Chewing not only mixes in the salivary

enzymes to get digestion started, it is also essential for

substantially increasing and ultimately optimizing the

surface area of the food being exposed to the digestive

enzymes. It is important to realize that optimizing all of

the other digestive factors will never completely com-

pensate for poor chewing at the outset. Poorly chewed

food will always result in some degree of a toxic gut.

Water and other liquids with a meal should al-

ways be minimized. Quite simply, the body does not

have an unlimited supply of enzymes or time to initi-

ate and complete the digestive process.

Particularly in the stomach, in the earlier phases

of digestion, it is very important to pay close attention

to this advisory. The more water gets mixed in with

the food in the stomach, the more dilute the digestive

enzymes get, and ultimately the less complete diges-

tion ends up. Also, more dilute stomach contents have

a pH that gets closer to neutrality, and the reactive

secretion /activation of more digestive enzymes trig-

gered by pH ultimately lessens.

Eliminating milk as a beverage is a very good di-

gestive rule for a number of reasons. Milk is a notori-
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ously bad nutrient to combine with a large number of

different foods. Much of the bloating and digestive dis-

comfort that many individuals associate with milk and
%

blame on "lactose intolerance" is really just a reflection

of how poorly milk combines with so many different

foods.

Milk is also a substantial source of calcium

that ultimately promotes the deposition of calcium

throughout the body and the blood vessels, strongly

supporting and promoting the atherosclerotic process

independently. Of course, milk as a liquid should also

be avoided for all of the reasons described above with

water and the dilution of digestive enzymes.

Fresh vegetables are a very important part of a

healthy diet. However, avoiding meat completely is

rarely good for anybody. A regular source of choles-

terol is essential for coping with and helping to neu-

tralize the daily toxin exposures that are faced by all.

Of course, meat needs to be digested properly or it can

ultimately be a significant source of bacterial toxicity

rather than optimal nutrition. Fresh vegetables are also

a primary source of dietary vitamin C and other im-

portant antioxidants.

Seafood contains greater amounts of mercury

than any other food source. Overall, the less seafood

you consume, the better off you are because of this

direct assault on your overall antioxidant status. Preg-

nant women should have no seafood in their diets at

all. However, all individuals interested in minimizing

their daily toxin exposures should minimize their in-

takes of seafood as well.
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C. RECOMMENDED SUPPLEMENTATION

The following supplementation regimen is recom-

mended in concert with the measures outlined above

and based on the concepts presented in this book for

minimizing overall daily net toxin exposure and for

optimizing the ability of the artery to regenerate itself

and reverse any existing atherosclerosis. These supple-

ments are presented very roughly in order of descend-

ing priority. They all are very important for the health

of the blood vessel, and the typical diet does not even

come close to supplying enough of these essential vita-

mins, minerals, and nutrients.

• L-ascorbic acid (vitamin C): 3,000 to 9,000 mg
daily

• L-lysine: 3,000 to 6,000 mg daily

• L-proline: 500 to 1,500 mg daily

• L-arginine: 500 to 1,500 mg daily

• Magnesium glycinate (or other magnesium-

amino acid chelate): 200 to 1,000 mg daily

• Menatetrenone (vitamin K2): 3 to 9 mg daily

• Cholecalciferol (vitamin D3): 400 to 1,000 IU

daily

• Mixed tocopherols (vitamin E source): 400 to

1.000 IU daily

• Beta carotene (vitamin A source): 25,000 to

50.000 IU daily

• L-carnosine: 200 to 1,000 mg daily

• Omega-3 (n-3) fatty acids: 1,000 mg to 3,000 mg
daily

• Thiamine (vitamin Bl): 50 to 500 mg daily
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• Pyridoxine (vitamin B6): 25 to 100 mg daily

• Riboflavin (vitamin B2): 5 to 15 mg daily

• Panfothenic acid (vitamin B5) 10 to 15 mg daily

• Biotin (vitamin B7): 300 to 500 micrograms

daily

• Folic acid (vitamin B9): 400 to 500 micrograms

daily

• Cobalamin (vitamin B12): 15 to 20 micrograms

daily

• Niacin (vitamin B3): 20 to 25 mg daily

• Coenzyme Q10: 50 to 250 mg daily

• Superoxide dismutase (SOD): 100 to 400 mg
daily

• Chondroitin sulfate C (chondroitin 6-sulfate):

500 to 1,500 mg daily

• Methylsulfonylmethane (MSM): 500 to 1,500

mg daily

• Glucosamine: 500 to 1,500 mg daily

• Glutathione: 500 to 1,500 mg daily

• N-acetylcysteine: 500 to 1,500 mg daily

• Chromium: 100 to 200 micrograms daily

• Manganese: 0.5 to 1.0 mg daily

• Zinc: 10 to 20 mg daily

• Selenium: 100 to 200 micrograms daily

• Vanadium: 10 to 50 micrograms daily

• Indium: 25 to 50 micrograms daily

• Boron: 15 to 25 micrograms daily

Note that the above recommendations do not in-

clude calcium. Much of the atherosclerosis "epidemic"

seen today is strongly fueled by the indiscriminate
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supplementation of calcium. Osteoporosis is readily

treated effectively with the regimen as noted above,

and with the exception of rare metabolic disorders, the

supplementation of calcium is never recommended.

These recommendations for the prevention and

reversal of atherosclerosis are based on the scientific ev-

idence as already presented in this book. Of course, the

diversity of biology dictates that everyone who follows

the above regimen will not have their heavily diseased

arteries revert to normal in appearance and physiolo-

gy. However, many, if not a vast majority, should have

exactly that dramatic a response if all aspects of the

protocol are followed.

For those who simply cannot or will not follow

the recommendation for a Total Dental Revision, the

rest of the protocol should still improve overall health

dramatically. Atherosclerosis should still be slowed

in its progression, and in those individuals who have

lesser amounts of dental toxicity, probably reversed as

well.

Rath and Niedzwiecki (1996) already showed

that a less comprehensive protocol involving only

supplementation could reliably lessen the natural pro-

gression rate of coronary artery calcification. They also

documented in individual cases the reversal and com-

plete resolution of previously existing coronary artery

calcification.

This spectrum of results achieved further sup-

ports the need for minimizing daily toxin exposure as

an essential element of reversing atherosclerosis. The
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patients with the least daily toxin exposure undoubt-

edly were the best responders to the Rath and Niedz-

wiecki protocol, although this was not specifically ana-

lyzed. I would encourage all readers of this book who
undergo all or part of the suggested protocol outlined

above to let me know how they do clinically (chest

pain) and objectively (angiograms, stress tests, ECHO-
cardiograms, and / or coronary artery calcium scores)

at "drlevy@tomlevymd.com".
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