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FOREWORD

Dr. Johan Bjorksten is one of the most active and
effective students of longevity in the world. For many
years he has carried on scientific studies relating to
longevity. Forty-four vyears ago he formulated the
biochemical crosslinkage theory of aging. This theory
consists in part of the idea that with the passage of
time some of the large molecules in the human body are
linked to one another by covalent bonds that resist
disruption, so that the substances, mainly proteins,
become insoluble and resistant to attack by enzymes.
The cross-linking changes the nature of the structures
constituting the human body in a way characteristic of
aging.

In his book "Longevity, Past, Present and Future"
Dr. Bjorksten now presents a penetrating discussion of
the process of aging and its relation to longevity, in
a manner appropriate to the lay audience for whom the
book is written. Reading this book should be of value
to every person.

Linus Pauling Institute of Science and Med1c1ne
Palo Alto, California 94306
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LONGEVITY, PAST, PRESENT AND FUTURE

INTRODUCTION

The progress of mankind toward better health and increased
longevity has been traversing levels. For our purposes, these
levels will be called Epochs. The Epochs are characterized by
the main causes of death for each time period.

The first epoch was the Stone Age, where the principal
cause of death was big carnivorous beasts. The life expectancy
was below ten years. The second epoch was disease caused by the
microorganisms of contagion. Examples of these are the plague
and smallpox. In the third epoch, the primary cause of death is
heart and sclerotic disease. Three epochs of existence are
behind us. We are able to see two future epochs which will be
discussed in this book, but there may be more. The ultimate
epoch of existence in a remote future is when the only causes of
death are accidents, suicides and violence.

Each epoch is followed by a period of transition. Each
transition zone is characterized by the fact that those living in
it still cannot see the following epoch, nor reap its benefits of
longer life and better health. We are currently in the transi-
tion period between Epoch III and Epoch IV.

The Stone Age persons would have disbelieved anyone who had
told them that their descendants would have no need to fear big
beasts, but instead would be killed by beings so tiny that they
could not be seen. If someone would have told even a physician
in 1884 that a hundred years hence very few would die from bac-
terial diseases, but that the principal causes of death would be
cancer and strokes, he would have been considered a naive vision-
ary. Today, circulation diseases and cancers kill three out of
every four persons in the USA. Yet, very few realize that we
have already the means not to cure, but to prevent 90% of these
diseases. Eventually, as increasing numbers of people take
advantage of this knowledge, as well as the benefits of longer
and healthier life that accompany it, we will be ready to leave
Epoch III behind us and face the challenges of Epoch IV.

The degeneration of the central nervous system - Alzheimer's
Disease and Senile Dementia - will be the killers of the next
epoch. This book will endeavor to present solid proof of this
and practical methods of prevention where such are available.
Anyone wanting to avoid what will eventually be the fate of
everyone 1in the next epoch, will find this information of
practical value.

vi



SECTION I

FOLLOWING THE THREAD OF LONGEVITY

AN OVERVIEW

The Epochs which mark the progress toward longer and more
healthful life and the transition zones which unite them are
shown in the following figure. Even though each Epoch has its'
separate predominant causes of death, those who 1live in a
transition zone hardly ever notice this until the following Epoch
is far advanced. 1In the past, the transitions have taken several
generations. Perhaps advances can come faster in the future.
Each transition period has brought a way to either cure or
prevent the earlier main cause of death and with this knowledge
came an increase in life expectancy for the average person.






FIGURE 1 - ILLUSTRATION OF EPOCHS

Progress 1in 1longevity is 1in plateaus which we will call
"Epochs". These are shown in Figure 1 as rounded platforms.
Each Epoch 1is recognized by the then prevailing main cause of
death. The Epochs are connected by transition zones which
sometimes lasted centuries.

The first Epoch was the STONE AGE which is shown at the
bottom of the figure. Most people were killed by big beasts; and
child mortality was tremendously high. The second Epoch was
CONTAGIOUS DISEASES. It began when most people died from the
plague, small pox, malaria, leprosy, TB and so on. It entered a
transition zone about 1660 when the microscope showed us the
microworld and ended in 1950 when penicillin hit mass production.
Epoch III followed with environmental and deficiency diseases
(heart, blood circulation, cancers).

We are now 1in a transition period. We know enough to
prevent 90% of the diseases of Epoch III but do not yet apply
this knowledge generally. Epoch IV, in which brain and nerve
diseases will be the main cause of death, will have arrived when
more than 50% of our hospital beds are occupied by mental cases.
The nature of Epoch V is also shown.

Even when an Epoch is past, some, maybe up to 5-10% of the
population will still die of its main cause of death. The
accidental death by wild beasts of Epoch 1 is analogous to fatal
automobile accidents today. Persons with impaired immune systems
still die from contagious infections such as the flu. Each past
Epoch will still take its toll on the population and together
they will form the final Great Barrier which has kept us from
experiencing healthful 1life beyond the age of 70-80 years. Far,
far in the future (at the top of Figure 1) we can glimpse a time
when disease and aging are no more, and the only causes of death
are suicide, violence and accidents.

(The names mentioned in the figure are a few of those who, in my
opinion, made important contributions to progress. Due to
obvious space considerations, only a few could be listed. 1In the
margin of Figure 1 are 1listed estimates of longevity in the
Epochs. The gap between women and men has widened, and will
continue to do so with increasing longevity.)
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CHAPTER 1

EPOCH 1 - THE STONE AGE

Our knowledge of the Stone Age is limited by the total lack

of written information. From scattered finds of tools and bones
we can form a picture, though a very sketchy one, of the time
when our remote ancestors began the slow and difficult climb to
higher levels of knowledge. In the Stone Age, life was a hazard-
ous, uneven struggle against stronger and faster enemies.

The Stone Age lies 5,000 to 50,000 years in the past. It
began first in the warmer climates of the South, before spreading
northward.

A woman of twenty-five thousand years ago might have made
the following statement, had we been able to contact her:

"I am a cave-wife, and a mother of four, of whom one is

still alive. I am now 4 months pregnant again. I have seen 14
summers. When I was mature 5 summers ago, a man attacked me. He
was a good hunter so I followed him. We found a good cave and

rolled big stones to close the opening so the biggest beasts
couldn't get in."

"But a fox came in when we were hunting and stole our first
child. The second child is alive. He is very quick and can help
catch fish with a pointed stick. The third child died from a
snake that came into our cave when I slept. The fourth child was
taken by a big bird which came suddenly when all seemed so peace-
ful."”

"My man killed a deer with a stone and was carrying it home
when he met a bear. He did not want to give up his deer and
fought the bear, but was slashed and died that night. I hunted
alone with my boy but then found a man whose wife had been killed
by wolves. He came to my cave and was good to us. But he is an
old man, nearly twenty summers, and he is now so slow that I

worry about losing him too. He went out hunting two days ago and
has not come back yet."

Comment:

This description may not be exact but the essential facts
will stand: An average life-span well below 10 considering high
infant mortality, and the principal cause of death was large
meat-eating animals.



CHAPTER 2

CONTAGIOUS DISEASE

Thousands of years went by. Weaponry was improved as metals
were taken into use. People now joined in larger communities for
mutual defense. The big beasts were no longer a constant menace
- or even an important cause of death. Yet, the increase in
average longevity was not substantial. Instead of the large
beasts, only too visible to all, people were attacked by count-
less new enemies against which they were defenseless. The
viruses, microbes, and bacteria were invisible and unsuspected.
Through millennia of this uneven fight, mankind managed to sur-
vive, thanks to its immune system. Important components of this
system are: white blood cells, the leucocytes of the blood, the
lymphocytes, the killer or "T cells" from the Thymus, and the
antibody producing n-cells from the bone marrow.

No matter how severe the epidemic, there were always some
survivors.

To give some idea of the violence of contagion, the
following example may serve.

Epoch II - The Black Death

A contemporary account of one of many plague epidemics.

The 14th century was replete with epidemics of which some
were spectacular. The Black Death swept the continent, killing
from half to 3/4 of the population where it spread.

In order to get the feeling of the horror of these epidem-
ics, we need to speak with someone who has experienced one. A
time reporter has just returned from his interview in the middle
of Epoch II. He visited Florence, a principal political and
cultural center in Italy, soon after the passage of the Black
Death in that city in 1348. He tells us:

"I did not want to materialize in the city proper. Such a
sudden apparition might have risked arrest for magic and even
summary execution. My dress as a young nobleman was copied from
historical pictures.

"I chose for arrival a rural road, about a day's walk from
Florence. It was the kind of place and distance where I might
meet persons who had fled from the city and were now beginning to
return. At a roadside inn I got into conversation with an
intelligent-looking man of about my own age and assumed status."

"I told him I had just arrived from a distant city, and was

4



on the way to Florence and asked him if he thought there was
still a risk of catching the plague? He said: "I would not go
there myself if I thought it overly dangerous still - but after a
miraculous survival by God's grace I believe I would have died
already, had it been so written."

"I. worked in Florence as an architect's assistant. The
Plague was suddenly among us. People were getting sick and dying
everywhere. Our physician could not be found. Other physicians
were swamped. Besides, what could they have done when God's will
was to punish the «city for its sins? I thought of going to the

church, but it was already packed with sick and dying people.
The smell of death was heavy."

"So I felt an wurge to get away from there as fast as I
could! I put some food and wine 1into my sack and started out.
People were falling over and dying in the streets. Nobody seemed
to care. Some children were crying. Many were sick. I almost
slipped on the vomit of a dying child as I crossed the street."

"Houses were 1locked; barricaded. Nobody knew or cared if
the people inside were ill, dead, or about to die. Some devoted
monks and priests were walking among the sick, administering the
last Sacrament. Some of them fell ill too. If this was really a
punishment by God, there was not any justice that one could
understand. Holy men and charitable persons fell 1ill, while

good-for-nothings survived. Even thieves and scoundrels went
about, apparently untouched, to rob homes- where people were
unable to defend themselves or their property. Law and Order

were gone. It was like the Hell which our Florentine poet Dante
Alighieri described some 30 years ago."

"But how did you survive?"

"By God's special Grace, of which I feel most unworthy - but
who can question His ways? Somehow I got out of this inferno and
was soon walking away on a country road. I did not feel like
sleeping in any shelter with so many sick and dying around me -
even a good distance from Florence. I took a small side road to
get away from the main stream of fugitives. I slept a few hours
under a tree and then walked on."

"On the second day I found myself in a surrounding which in
other circumstances would have been pure joy - a sloping moun-
tainside, with many little brooks cascading - fresh air, no crows
or vultures but small birds singing, no bodies, and fresh clean

water. Instinctively I had been refraining from drinking any-
thing but rainwater, but now I could drink my fill. Then the sun
came out from the clouds. As I walked by an isolated house, I

heard gay voices."
"A group of 7 women and 3 men were sitting around an outdoor

5



table having their midday meal. One of the women hailed me and
asked if I had any news from Florence. I said I 1lacked words to
describe the situation there and that this was like another world
in comparison. They offered me some food and I reciprocated with
some good wine. These people had left Florence well before the
worst horror and were now waiting at this secluded place. To
pass the time, each of them would tell the others a story every
day. The girls asked me to sit down with them and perhaps tell
some story too, and I was delighted to do so for a while."

"The stories they told were very earthy, but they all had a
good point and were well told. I noticed that one of the men now
and then wrote some notes with a stick on a wax tablet. I com-

mented on that to the woman next to me. She said: "Oh, you mean
Giovanni Boccaccio? He's a nice person, likes to write stories
though his Dad wants him to become a businessman. I guess he

might use some of our tales in his stories."
"And you don't mind?"

"Not at all. He wouldn't use any of our real names."

"They wanted me to stay, but I felt that I might have
trouble with the men. I thanked them for the pleasant interlude,
and moved on." So do we.

Large plague epidemics occurred several times in each cent-
ury. About 40 years after the Florence epidemic (which went all
over Europe), the Plague hit London. Seventy thousand dead were
counted and many more uncounted. As late as 1896 a severe plague
tormented the cities of Hong Kong and Kanton, and spread with
traders and travelers all over the world. The total number of
deaths exceeded ten million.

These spectacular epidemics were, however, less devastating
than smallpox, tuberculosis (TB) and malaria, which only in the
present generation have been brought under control.

For hundreds of years more, this fight against contagious
disease went on. The mindless but innumerable microbes, protect-
ed by their invisibility, took their heavy toll of lives from an
unsuspecting humanity. Those who survived were those with the
best immune system, the best balanced diet, and the best luck.
The average human longevity was still below 30 years.

This thousand-year deadlock was broken when Antonie van
Leeuwenhoek succeeded in making the microscope lenses which made
the microbes visible. Now we could see our enemies. True,
Leeuwenhoek did not think in those terms, nor did he realize the
vast importance of the microworld. However, it was now inevit-
able that mankind would win its fight in only a few more genera-
tions.



Antonie van Leeuwenhoek

In 1648, when Antonie van Leeuwenhoek's stepfather died in
Delft, Holland, the l6-year-old boy was apprenticed to a linen
draper in Amsterdam. At the age of 20 he moved back to Delft and
established himself as a draper and haberdasher. Somewhere along
the 1line he became fascinated by a magnifying glass. From a
maker of eye-glasses he learned the rudiments of 1lens grinding
and from there went on; driven by an insatiable curiosity. At
the age of 28 he obtained a modestly 1lucrative job as a book-
keeper for the sheriff's office in Delft. He spent most of his
salary on buying glass and grinding abrasives. As he went on
with infinite patience and much skill, van Leeuwenhoek began to
glimpse a new, totally unsuspected world. He could now see "very
little animalcules"; some still; some moving briskly under his
lenses. He found these animalcules in virtually anything he
looked at. At first, nobody believed his "wild tales". A friend
put him in touch with the Royal Society in London. A demonstra-
tion was arranged. After that van Leeuwenhoek was accepted,

though gradually, by the scientific community. He was then 41
years old.

From 1673 wuntil his death in 1723 van Leeuwenhoek communi-
cated his observations to the Royal Society in informal letters.
His discoveries were for the most part made public in the Philo-

sophical Transaction of the Society, which in 1680 elected him a
Fellow.

With his 1lenses van Leeuwenhoek reached a magnification of
about 300 times. This was enough to see many bacteria and pro-
tozoa, to describe in detail the mouth parts of many insects, the
entire life cycle of the weevils in the granaries (which were
then supposed to be formed somehow from the wheat), and of the
flea (which was also believed to be formed from dust and dirt).
In 1677 he described the spermatozoa from insects, dogs and man.
Van Leeuwenhoek continued his studies with wunabated enthusiasm
until his death. He was then 91 years old.

Even though van Leeuwenhoek never connected his "very small
animalcules" with disease, he gave us the tools for exploring the
microworld. It was now unavoidable that somewhere, someone would
make observations at the critical time and place, and would find
diseased organs teaming with microorganisms not normally present.

Progress comes slowly.

One hundred seventeen years passed before the anatomy pro-
fessor Friedrich G. J. Henle wrote "The material of contagion is
not only organic but a living one and is indeed endowed with a
life of its own, which is, in relation to the diseased body, a
parasitic organism."



Among those who attended Professor Henle's lectures in
Gottingen was a young medical student, Robert Koch. In 1870,
Koch was to furnish the conclusive proof that what Henle had said
was true. He also created methods for isolating, culturing, and
identifying bacteria.

In the years between van Leeuwenhoek and Koch, the medical
profession underwent a transition from a largely tradition bound
duplication of inherited procedures to a much more open attitude.

Empress Maria Theresa (1717-1780) and her medical adviser, Gerard
van Swieten, M.D.

Empress Maria Theresa, Queen of Bohemia and Hungary and wife
of the Holy Roman Emperor Francis I, had complete power over one
of the mightiest empires of her time. A highly respected Dutch
physician, Dr. Gerard van Swieten, was appointed personal physi-
cian to the Empress. Dr. van Swieten was given considerable
authority over medical activities in her domains.

This was 10 years before the Empress gave birth to her
eleventh child Marie Antoinette, who was destined to marry the
King of France, and to be beheaded in the French Revolution.
(The Empress had 16 children in all, 10 of whom reached adult
age.) On arrival in Vienna in the spring of 1745, Dr. van
Swieten was shocked by the mortality figures. Three out of four
who entered the city hospital died there. Many of those who
entered the hospital for one disease, contracted others.

Dr. van Swieten quietly collected the hard data, and placed
them before the Empress.

"My God!" she exclaimed. "I had no idea that things were
this bad! What can I do?"

Dr. van Swieten seized the moment. He said: "Your Majesty
can command that henceforth a death certificate must be issued
for every person who dies in one of our hospitals. This certi-
ficate must be signed by the physician in charge, and it must
state the cause of death based on necropsy by a qualified physi-

cian, if not otherwise completely clear." (The term '"necropsy"
may be better known as autopsy. However, autopsy is a misnomer.
"Auto" means self while '"necros" means corpse. An autopsy would

actually mean an operation on oneself while necropsy is an
operation on a corpse.)

"Draw up the necessary orders", said the Empress, "I want to
sign them today." There were no committees, no arguments, no
appeals. The will of the Empress was the highest law.

So it happened that Austria-Hungary alone of all countries
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gave its physicians the opportunity - nay, forced it upon them -
to follow through after the death of the patient. Only necropsy
could give them the best possible knowledge of what had been the
course of the disease, and if a medical error had been made, to
recognize it and do everything possible to prevent it from
happening again. Vienna soon became the gathering place for
physicians from all over the world, striving toward perfection in
their high calling. The importance of therapy based on actual

observation and the freedom to improve on old practices cannot be
overestimated.

I have been told that her decree about compulsory necropsy
is the only 1law from that time that has persisted unchanged
through all the subsequent governments of Austria.

A Tribute to those who spearheaded the victories over contagion

The beginning of modern medicine, and the conquest of the
contagious diseases fills the time from Pasteur and Koch until
Fleming and the technological breakthrough of antibiotics during
World War II. If I were to do justice to the great names of that
period, there would not be space nor time to follow the thread of
longevity through the ages and into the future. Therefore, I
refer the reader interested in this important period to the many
excellent books that have been written on this. In particular, I
recommend "The Microbe Hunters" by Paul de Kruif.

The thought I hope to convey to the reader is that progress
in Longevity has been a series of epochs, each of which has last-
ed a long time. A transition period has then followed, leading
into the next epoch. 1In the past, these transitions have lasted
from a hundred to a thousand years, but now the trend is toward
somewhat more rapid change as the means of communication have
improved. However, even now, those who 1live in a transition
period have been slow to recognize the significance of the
following epoch until it was upon them.

The cave dwellers had no concern about enemies they could
not see. Those who were threatened most by contagious diseases
like the Plague had 1little concern about the non-bacterial
"degenerative" deficiency and environmental diseases which affect
our society now. Likewise, we now possess the information which
would enable us to prevent 90% of these diseases but we are still
beating our heads against a wall in trying to cure diseases which

could and should have been controlled by known methods of
prevention.

This is an insight I hope to convey to you, and then to sug-
gest what each of us can do individually to live longer, better.

Therefore, no more personal histories from the past - we go
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Therefore, no more personal histories from the past - we go
on to where we are now - and beyond.

DEFICIENCY AND ENVIRONMENTAL DISEASES

When contagious diseases were no 1longer a major cause of
death, other diseases took their place. These were not caused by
invading life forms, like the bacteria, but by our own faulty or
insufficient maintenance, or mismanagement. The common term
"Degenerative Diseases" does not fit our present knowledge.
"Deficiency and Environmental Disease" is the name we shall use.

The microbial diseases have been largely replaced by athero-
sclerotic disease and cancer. "Atherosclerotic diseases" is used
here as a broad term which includes circulatory diseases (heart)
and blood vessels. It is now that we shall turn our attention to
the major causes of death of the present epoch - Epoch III,
Deficiency and Environmental Disease.
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CHAPTER 3

EPOCH THREE - THE DEFICIENCY AND ENVIRONMENTAL DISEASES

Today, the diseases collectively known as deficiency and
environmental diseases account for three out of every four deaths
in the United States. The diseases which comprise most of this
category are heart disease and cancers. Heart disease is especi-
ally prevalent in the United States. One out of every three
persons in the U.S. can expect to die from heart disease, while
one out of every nine will die from it in Japan. Such great
differences between different countries spell out clearly that
heart disease and diet are related. Being deficient in certain
substances will heighten one's chances of developing heart
disease, as will imbalances in nutrition.

With a properly designed and supplemented diet it is poss-
ible to reduce the incidence of these diseases so greatly that

they will be no more of a threat to life than contagious diseases
are today.

The classical deficiency diseases, Pellagra, Scurvy, and
Beri-Beri were easily defined because they were each caused by
one single, easily recognized deficiency. Cancer is now believed
to depend on several simultaneously present deficiencies, with
variations for different kinds of cancers. Heart and circulatory
disease are much more 1likely to occur when there is an insuffi-
ciency of choline (a B vitamin) or lecithin, and of antioxidants.
Under such circumstances serious disease would be likely to
result from toxins, irritations, or other stresses which would
normally be tolerated if choline, lecithin and antioxidants were
present in the body in the right amounts.

To explain this in further detail, I shall treat heart
disease and cancer separately.

SCLEROTIC DISEASES OF HEART AND BLOOD CIRCULATION

Continually exposed to several crosslinking agents normally
present in the bloodstream, the innermost thin layer of the
arteries, the endothelium, gradually loses it elasticity. Then
it cannot move or expand with the pulse wave. Instead, it
cracks, usually at a bend or fork of an artery. Blood liquid
will eventually ocoze through these cracks and carry with it many
elements which start the deposition of cholesterol and other
degenerative changes. As this "muck" increases, the entire area
may calcify, thereby blocking the arteries completely.

Before going further, one basic question has to be answered:
Is the hardening of arteries at all reversible? Only recently
this question was conclusively answered by the study of D. H.
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Blankenhorn. A serial comparison of carefully defined areas of
the upper thigh (Femur - where there is a suitable area of small
arteries) was marked and recorded so that any fluctuations could
be observed. Eight hundred twenty-eight patients were visualized
on femoral atherosclerosis, covering 2140 man-years. These
studies of fine detail give a much more reassuring picture than
previously available data on far progressed disease.

Measurements of angiograms from these carefully defined
areas show many changes alternating in both directions. Blood
lipid (fat and oils) 1levels alter the plaques of beginning
atherosclerosis. Lower lipid levels reduce the apparent damage,
but the gain is often lost in a following period when blood lipid
was higher. Among smokers who try to quit smoking without wholly
succeeding, there is good evidence that the damage decreases
during the non-smoking periods. In studying the ample data of
Blankenhorn, one comes to the overall conclusion that in the
early stages, before the arteries are permanently destroyed by
secondary damage, it is possible to reverse sclerotic changes.

Looking back to Epoch 1II, we note that the enormous 95%
reduction of tuberculosis (TB) deaths did not come by healing of
far gone destruction of the lungs, but by effectively stopping
the progress of the disease at an early stage. Based on
Blankenhorn's studies, I predict that Atherosclerosis is headed
for the same course of development and that we shall see the
fruits from it in the next decades as we complete the transition
into Epoch IV. The means to do it are now within our grasp.

It is possible for us to avoid these diseases by modifi-
cations of diet and some endurance type exercise. Circulation
failures are connected with deficiencies of lecithin, (of which
choline is a part), Vitamins A, E and C, selenium, dietary
insight, and proper, consistent exercise.

THE IMPORTANCE OF LECITHIN

Since heart disease is often caused by cholesterol esters
blocking arteries, many people believe that they can avoid devel-
oping atherosclerotic disease by adhering to a low-cholesterol or
cholesterol free diet. This belief is so firmly entrenched that
even advertisers have jumped on the bandwagon by touting their
cholesterol-free products.

Several studies have confirmed that this emphasis on low
cholesterol diets is wrongly placed. Experiments have shown that
a high 1level of high density lipoproteins (HDL) in the blood go
farther to prevent atherosclerotic disturbances and should
therefore have a high priority when taking preventive dietary
steps against heart disease. Lipoproteins, which carry water-
insoluble substances including cholesterol in the bloodstream,
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come in two forms: low density and high density. High density
lipoproteins bind to cholesterol and carry it away, while low
density 1lipoproteins are responsible for the deposition of
cholesterol. The characteristic which distinguishes the HDL from
the LDL is its 100% higher Lecithin content. Hence, this estab-
lishes the importance of Lecithin in the diet to ward off
atherosclerosis.

Lecithin is a phospholipid (see glossary) and a necessary
ingredient in every lipoprotein. Lipoproteins are the carriers
which make it possible for the blood to carry water-insoluble
substances, such as vitamins A, E, and D, many prostaglandines
and several hormones.

All this becomes possible because 1lecithin is a double-
acting compound. One end of it is "water-loving" while the other
end consists of fatty acids like in soap, and therefore binds to
fats. This two-fold nature, in addition to its' other proper-

ties, makes lecithin very useful and versatile. Let's consider
the evidence below.

The National Heart, Lung and Blood Institute of Bethesda,
Maryland spent an enormous sum of money, (150 million over a
seven year period), to test the relationship between blood
cholesterol 1levels and atherosclerosis. Three thousand eight
hundred six white men in the age range of 40-49 were chosen for
the experiment. Anyone having a history of heart disease or
several other diseases was excluded. All of the men had a
relatively high blood cholesterol 1level (265 mgr or more). Of
these men 1906 were given up to 24 grams of cholestyramine resin
and 1900 men were given a placebo. The resin treatment lowered
the experimental group's cholesterol levels by 13-20%.

The results after seven years were not significant. Sixty
eight men of the resin group had died and 71 of the placebo group
died. Why were only three 1lives saved when the cholestyramine
resin treatment lowered the blood cholesterol 1level by 13-20%?
Obviously, if the blood cholesterol level appears to have been
the major factor in developing heart disease, more lives would
have been saved than just three. The major beneficial effect of
the resin was to raise the level of high density lipoproteins by
4%. As you will recall, high density 1lipoproteins are respons-
ible for binding to cholesterol and removing it from the body.
This rise explains the slight reduction in the death rates of the
resin group. The report's conclusion stated that the favorable
effect of the resin was to raise the 1level of HDL (high density
lipoproteins) and not the lowering of blood cholesterol levels.

Another study done by I.D. Frantz in the Minnesota Coronary
Report showed similar results. In this study, Frantz had 4000
patients on 1low cholesterol diets and 5500 patients on a normal
diet. Death rates were higher for the first group and not for
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the second as was expected. Similar results were obtained by J.
Brown et al in the Irish Brothers Report.

In light of the above evidence, the best course of action to
take would be to raise the 1level of high density phospholipids
such as lecithin. It is true that unsaturated fats are better
for human nutrition than saturated fats, provided that this diet
is supplemented with the roper amount of antioxidants. The
reason for this will be discussed in the chapter "Nutrition and
Oxidation" in section II.

The following diagram was presented by D. M. Small at the
International Atherosclerosis symposium in Houston, 1979
(Springer, Publ. 1980). This is still the best overview of the
interplay of the various factors in atherosclerosis. We note,
(right margin) that the lipid fat content of the intima, (inner
layer of the arteries) of children contains about 70% lecithin.
This is why Children under 5 do not have atherosclerosis. This
lecithin percentage keeps cholesterol and its esters dissolved
and safe.

FIGURE 2 - D.M. SMALL
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Figure 2 shows the action of different fats and lecithins in
aging. It covers very much in one picture, which could make it
confusing, but it is the best I have seen. 1In addition to show-
ing the lecithin content of children's arteries, it also shows
that the High Density Lipoprotein (HDL) contains more than twice

14



as much lecithins as does the Low Density Lipoprotein (LDL).
This explains why the LDL easily dumps its 1load of cholesterol
anywhere, including the arteries, while the HDL can pick up
cholesterol and carry it away. (In the picture, the content of
lecithins 1is expressed 1in the distance from the HDL and LDL
"islands" to the thick line which goes across the figure).

We note further from this Figure that the LDL which is
responsible for depositing cholesterol has only about half the
lecithin -content of the HDL (high density 1lipoprotein) which
carries cholesterol away. The lesions (damage) shown in this
figure are all on the 1left side of the diagram, where the
lecithin contents are 1low and the cholesterol esters (CE) are
high.

Be the details of the process as they may, it 1is evident
that cholesterol is carried in the blood by a lipoprotein. It
is readily deposited in the tissues 1if this 1lipoprotein had a
relatively low lecithin content (Low Density).

Lecithin is not only important as a binder and neutralizer
of cholesterol. An even more important function of lecithin is
that it participates in the transport and exchanges of ions and
electrons in the brain and muscles. It helps particularly in
coupling reactions together to get the split second timing that
is essential for brain and nerve functions, as well as many other
vital muscular functions. (Green et al., Blondin and Green,
1975-1978.) Choline-lecithin is thus necessary for proper heart
function. The very high content of lecithin in the brain shows
that lecithin is a versatile key chemical, and essential in human
nutrition.

Lecithin can carry metal ions through membranes up to ten
times faster than the metal could be transported by any single
kind of salt forming substance. Moreover, the active ion carrier
can be a whole set of lecithin molecules working together. In a
series of remarkable studies, the late Dr. David E. Green and G.
A. Blondin at the University of Wisconsin elaborated and applied
this remarkable mechanism which seems to explain the enormous use
of lecithin and the very similar cephalin as major constituents
of the brain. Their work was perhaps twenty years ahead of its
time, we shall hear more about the consequences of it as the
years go by.

Virtually no effort has been made to commercially emphasize
the importance of lecithin, and why not? It's not patentable
because it has been known for so long, the recommended dosage of
10 grams daily is inconveniently large, and the consistency is
unpleasant to some.
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Sources of Lecithin

In the body, lecithin is made by at least three different
processes, which indicates its importance. However, all these
processes require choline (a B vitamin) for the syntheses.

The choline part of lecithin occurs in eggs and cereals as
follows. The figures are rounded off for simplicity:

Occurrence of choline in' foods:

milligrams per 100 grams:

Cereals:

Corn 60
Wheat 94
Barley 130
Rice 110
Oats 150
Milk 15
Butter, Margarine,

Vegetable Oils 5
Cheese 50
Egg White 2
Egg Yolk 1500
Brain 2200

It is thus seen that egg yolk and brain are by far the lar-
gest source of choline, or the equivalent amount of lecithin, of
all sources in the western world.

If for any reason egg is restricted to less than one daily,
some other source should be found for either lecithin or choline.
Deficiency of lecithin-choline can have dire results. Lecithin
can be made in the body if choline is present.

Calf's brain is an even better source of lecithin than egg
yolk and you would do well to consider adding it to your diet.
One approach is to follow one of the French recipes for using it
as filling in an omelet, or with a sauce of morels, or some other
tasty mushrooms. The French proverb says: "With a good sauce you
could eat your grandmother". This should apply to calf's brain
as well.

A French recipe for the preparation of brain for a meal is
as follows: mix cold water into the brain until the consistency
is as you want it. Then add salt, pepper, and other spices to
your taste. Heat it to the boiling point for two minutes. Let
it cool and eat it with your favorite sauce or condiment. Calf's
brain is not only the richest natural source of lecithin, but
also a source of growth hormones.
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An alternative to calf's brain would be to use technical
soya lecithin. This is used in industry as a food emulsifier.
The inexpensive technical grade consists of 70% lecithin and 30%
soya oil. The 4 grams of soya oil contained 1in 14.3 grams of
technical lecithin 1is not objectionable in this context because
it keeps the lecithin fluid at body temperature. The product has
about the consistency of butter or of a soft cheese. It could be
compounded with other cheeses, 1like Brie and Camembert. The
lecithin should not be heated to a higher temperature than what
your fingers can stand as already mentioned. Lecithin contains
choline, and satisfies the need for this B-vitamin as well.
Technical soya Lecithin can be purchased in big tubs from com-
panies which use food processing, especially with chocolate
coatings.

DIET

As for diet, the "Pritikin diet" is perhaps the most detail-
ed and easily understood so far as it goes. It stresses basic
natural foods and exercise, requires a hard self-discipline and
stimulates its adherence. It also stresses endurance type exer-
cise. Without a doubt the Pritikin Diet has done a great deal of
good for many persons.

Its drawback 1is that it may be more stringent than is nec-
essary, and thus more difficult to follow. For example, eggs
could well be tolerated in moderation, for their lecithin should
suffice to offset such disadvantages as their cholesterol content
would otherwise bring.

Cholesterol occurs in nature together with lecithin. Where
it is so combined it does not tend to get out of hand. Chol-
esterol in eggs, where it occurs together with lecithin, does not
build up in the blood at all like the same amount of cholesterol
in meat would.

ISCHEMIC DEMENTIA

Mental functions depend on a constant blood supply. When
this supply is reduced, by scleroses, thrombs or whatever, the
mental functions are reduced locally in proportion to the reduc-
tion of the blood supply.

Such mental impairment is easily recognized by the physician
from both the pattern of the mental damage and from its locali-
zation. Functions which are dependent on other arteries for
blood supply are generally functioning normally. Since certain
areas of the brain are responsible for specific functions, the
physician can pinpoint where the damage is in the brain by which
functions the patient is unable to perform.
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Reduction of the blood supply of the brain by athero-
sclerotic changes impair those mental functions which depend on
that area where the blood supply is diminished. This type of
dementia is clearly distinct from the neuronal diseases of Epoch
IV, 1in which all neurons in large areas are affected and no
dependence on blood supply is apparent. The same type of diet
which prevents atherosclerotic disease will prevent Ischemic
Dementia. Ischemic Dementias are not presently a major cause of
death.
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CHAPTER 4

CANCERS

In normal growth of multicellular organisms, cells cease
growing when they have reached a certain position or state. If
even a single cell fails to stop its growth, that cell and the
new cells formed from it will continue to grow and divide at the
expense of all other cells. As in many cases of cancer, this
growth goes unabated until the parent organism dies, unless they
are killed by the immune system's defenses: phagocytes, T-cells
and other members of the host's immune system.

In the United States, 16.7% of all persons are now destined
to die of cancer, and the trend is upward.

Cancer is so deadly because cancer cells stem from normal
cells and are therefore not recognized as enemies by the immune
system. They belong to the family, so to speak, so they are
allowed to go on growing and dividing even if this means the
death of their host. How can we wake up the immune system, show
it what is going on and bid it do its duty? The answer is now at
hand as will be described below.

Chemotherapy

Since cancer cells grow faster than normal healthy cells,
they use more nutrients. If the food is poisoned, the cancer
cells may get a dose of poison that kills them, while the normal
cells might survive - though just barely. This is a cruel thing
to do, for the patient will be very sick, but death from cancer
is even more terrible. These clinical applications may be
achieving cures indirectly through their metabolic effect.

The greatest disadvantage of chemotherapy is that the immune
system is damaged and possibly even destroyed. The immune de-
fense cells have to multiply very fast in order to keep ahead of
any infection. Since they, like cancer cells, need more nutri-
ents for this rapid growth, they also fall prey to the cell
poisons and X-rays. The death of the immune system together with
the cancer cells leaves the body defenseless if any cancer cell
happens to survive, or against any new cancer or new infection.

Apart from the success with Hodgkin's Disease, childhood
leukemia and perhaps a small number of less frequent cancers, it
is not possible to detect any sudden change 1in death rates that
could be credited to chemotherapy.

The well known oncologist Dr. John Cairn estimates in a 1985
article in Scientific American, that 5,000 to 10,000 lives yearly
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are saved by chemotherapy. He goes on to point out that this
should be viewed from the perspective that 100,000 lives are lost
completely unnecessarily each year due to lung cancer caused by
smoking. Dr. Cairn suggested that this saves the U.S. Government
some $10 billion yearly in social security cost. Each smoker,
he states, saves the U.S. Government $35,000 "simply because they
will on the average die sooner than non-smokers; most of these
deaths occur after retirement..."

At the 21st annual meeting of the American Society of Con-
temporary Medicine and Surgery (1986), Dr. George C. Crile, Jr.,
Oncologist (physician which specializes in cancer treatment),
Cleveland Clinic, Cleveland, Ohio spoke on the subject of:

Changing Trends in the Treatment of Cancer

Dr. Crile indicated the value of self-examination by
patients as a means for early detection. Eighty percent of early
detection of mammary cancer resulted from self-examination. If
these patients had waited until their next annual or semi-annual
examination, the prognosis would have been much less favorable.

Dr. Crile conservatively, though quite clearly, indicated
that the trend is toward lesser reliance on chemotherapy, and
greater reliance on methods which entail action by the immune
system. He noted that the disease of President Reagan which has
been in the public eye, particularly brought out that President
Reagan did not have chemotherapy.

The prognoses are better when a cancer has been treated with
X-rays than when chemotherapy has been used for the same pur-
pose; to destroy cancers not safely removable by surgery. The
inference seems to be that when the cancer cell which is killed
by X-ray radiation remains in the body, it then constitutes an
antigen which helps stimulate the immune system and awaken it to
action.

Evidently the effect of the X-ray radiation expertly used is
a much safer and more sophisticated way of causing the positive
effect which Dr. Crile repeatedly achieved with cancer patients.

THE IMMUNE PROCESS OF THOMAS TALLBERG

The trend which becomes discernable is thus away from chemo-
therapy and toward increased reliance on the immune system. The
most advanced immune development is probably that of Thomas
Tallberg, M.D., and professor of immunology at the University of
Helsinki, Finland. Tallberg approached the problem of bringing
the immune system to react against cancer cells even though the
cancer originated in the patient's body, and thus escaped
immediate recognition.

20



Tallberg's technique entails finely grinding the cancerous
tissue sample so that no living cancer cell remains. Then by a
crosslinking (linking them chemically) process, he prepares
aggregates of these ground cells which are much 1larger than any
individual cells but still small enough to be injected. The
immune system will then attack these aggregates because their
size marks them as definite strangers to be removed. 1In the
process of removing the larger aggregates, the immune defense
cells learn to recognize the cancer '"scent" so that they then
attack all cancer cells and remove all metastases.

We may think of the Tallberg process like this: You have a
good sturdy watch dog who loves you and wants to protect you.
You also have a couple of 1little poodles, which the watch dog
knows and never bothers. Now in some magic way the poodles begin
to multiply so that there are hundreds of them. Your good watch
dog will be confused, but he will not bark, nor attack the pood-
les. If now again by magic you can merge hundreds of the little
poodles into one elephant size poodle, your watch dog will surely
bark and probably call on his friends to attack and expel the
giant intruder. But when the giant intruder is done away with,
your watch dog and his friends will have noticed that the swarm
of little poodles have the scent and taste of the giant enemy,
and will do away with them too.

This may sound like a tall tale to you, but it has worked.
The magic in making the '"giant poodle" is the magic of chemistry.
Dr. Tallberg got the tumor from the surgeon who had operated on
desperate cancer cases. These cases were considered hopeless be-
cause it was impossible to remove all of the cancer since it had
spread throughout the body. The full details of Dr. Tallberg's
procedure are given in his 1979 paper, supplemented in 1985 and
1986 papers.

The following Figure illustrates the data from 12 years of
comparison between cancer patients with metastasizing (spreading)
cancers of the kidney. The experimental group (designated by the
upper line) was treated by the Tallberg immunity method and a
matched number of similar patients (lower line) were treated
conventionally to serve as the control group. The 1left axis
refers to the percentage of patients still alive. These patients
were at the University Hospital in Helsinki. They were diagnosed
and treated by the same physicians and staff, one group according
to the Tallberg procedure, the other according to the best
conventional procedure.

At the 24 month mark, notice that only 10% of the group
treated conventionally through chemotherapy and radiation were
still alive while over 40% of the Tallberg group survived. The
most important point that the graph does not make is that those
persons who survived the first two years after Tallberg's
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immunological process and follow-up treatment could anticipate a
normal life expectancy. This can not be said for those persons
who survived the conventional cytotoxic treatment (Cell poison-
ing). On the contrary, the destruction of the immune system left

these persons unprotected from any other life-threatening disease
Oor new cancer.

FIGURE 3 - RESULTS FROM 12 YEARS OF WORK WITH CANCER PATIENTS
WITH METASTASIZING CANCERS Tallberg
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Tallberg Immunity Therapy - Upper Line

Conventional Cancer Therapy - Lower Line

Whichever way we count the results, the immune therapy has
at least three times more cures than the conventional cytotoxic
treatment. Tallberg's results have now been confirmed in the

United States by J. A. Neidhart et al at the Ohio State Univer-
sity Comprehensive Cancer Center, Columbus, Ohio.

To obtain results like those above, it is essential that the
immune system is functional. Cytotoxic treatment, or X-rays in
excess of a few photographs are highly detrimental to the immune
system. If X-rays must be used for more than a few photographs,
and particularly in whole body irradiation, it is of vital
importance to protect the thymus gland from radiation damage.
The immune cells multiply about as fast as cancer cells, and are
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therefore as sensitive to X-rays. If any cancer cell survives
the treatment, the T-cells (T for Thymus) could save your life,
wear a lead shield. If complications should arise, the health

and vigor of your thymus could tip the scales of 1life and death
for you.
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The leucocytes (white blood corpuscles) are the "police
force" of the immune system and should be maintained in strong
condition. They should never be jeopardized by needless use of
chemotherapy, cortisone or X-rays. They can be aided by Vitamin
C and possibly also small amounts of copper and/or iron which are
the catalysts for the ORD (Oxido-Reductive Depolymerization)
reaction which the destroyer cells of the immune system use.

The success of the immunological process depends greatly on
the follow-up diet. We can 1logically expect that a diet which
gives the highest rate of survival after treatment will also be
the one which makes it most unlikely for the disease to start at
all.

Dr. Tallberg emphasizes the importance of a regime of
vitamins, and trace elements to support and enhance the immune
system. A haphazard high dose of everything is not advisable.
Any unnecessary excess of desirable substances could be absorbed
by the cancer cells, thereby enhancing their growth and lowering
the patient's chances for survival. However, this does not apply
to Vitamin C which 1is essential for the production of free
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hydroxy radicals which are used as ammunition by the immune
system. Dr. Linus Pauling recommends a dose of 10 grams daily,
as basic, with much 1larger doses tolerable. Dr. Tallberg
recommends the use of Vitamin C in the highest dosage officially
approved.

Dr. Tallberg considers cancer a multiple deficiency disease,

and many observations confirm this conclusion. The following
diagram illustrates the concept of cancer as a disease brought
about by deficiency in growth control factors. Each of the

factors shown has an influence on the loss of growth controls.

If all of these known growth controlling factors are at hand,
cancer is unlikely.

FIGURE 5 - GROWTH CONTROL FACTORS TALLBERG
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Dr. Tallberg's working hypothesis is that the factors shown
in Figure 5 control cell growth, and that deficiency of more than

one of these can open the way for the uncontrolled cell growth
which is cancer.

I shall now briefly discuss some of these factors, referring
to Figure 5. These results weren't proven in double blind tests
with humans, but with experimental animals. Dr. Tallberg's
overall result with metastasized human cancers (Figure 3) com-
mands respect for his working hypotheses.
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FREE AMINO ACIDS WITH CHROMIUM AND MANGANESE

Promising results in the control of experimental leukemia
(blood cancer) were obtained by combining three free amino acids
with the metals chromium and manganese. The tests were made with
rats using a very malignant cancer strain known as Chloroma.
Five to ten million of these deadly cancer cells per 100 grams of
body weight were injected into the bloodstream of these rats.
They also received a specific combination of the amino acids and
two metals before and after their cancer cell injection.

Normally, such an injection of cancer cells would kill every
rat within fourteen days. However, because of the combination of
amino acids and two metals given them, 50% of the rats overcame
the millions of cancer cells and got completely well. This suc-
cess rate of 50% fell into a narrow range. When the combination
of amino acids and metals was varied even slightly, the survival
rates were much lower. The nearest of a considerable number of
tests using just a slight variation of the remedy had survival
rates of only 6.6% and 4.3%.

Dr. Tallberg bases his optimism concerning cancer control on
his animal experiments. The particular combination of the amino
acids and two metals could be used in leukemia patients to sup-
port and supplement other treatment.

In the 1940's, Dr. H. H. Beard injected all of the three
basic amino acids (arginine, histidine and 1lysin) into rats
bearing a normally fatal cancer (Emge Sarcome). Surprisingly,
the result was total regression of the cancers, in other words, a
total permanent recovery.

A few vyears later, others tried to duplicate this result,
but all attempts failed, so the matter was forgotten by most.
However, Tallberg recalled that shortly after Beard's work, the
chemical manufacturers proudly announced that they had adopted a
new manufacturing method for these basic amino acids. This
enabled them to get a higher purity than before. The "impurity"
they had removed was the rare element "Tungsten" and it turned
out that this was essential to achieve the original good results
with the amino acids. When it was added, the process worked
again. Much study is still required before all details and
safety tests have been worked out with rats, and then with
humans, but this is one of the most promising recent develop-
ments.

TRACE ELEMENTS AND SOME OF THEIR CRITICAL RATIOS

Zinc, an essential metal, is a component of several neces-
sary enzymes. It has been found to stimulate the growth of cells
in general and is an essential metal both for growing children,
and for athletes to increase their muscle strength.
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However, it could be dangerous for cancer patients for the
same reason. Cancer patients must avoid such growth stimulants
since it would increase the speed of cancer growth. This caution
is based on a preliminary clinical study where in every one of
eight cases the tumor of the patients increased when zinc was
supplemented to the diet.

Selenium, in water soluble compounds, is particularly valu-
able as an antioxidant. It counteracts the metabolic formation
of substances like lower aldehydes, peroxides and quinones, which
are crosslinking agents, and carcinogens (crosslinking will be
discussed in chapters 6 & 7). Areas with high selenium content
show a reduced incidence of cancer.

THE GRANULOCYTE CHALONES

These elusive components are highly effective in stimulating
some of the key steps in the immune system. The addition of
these chalones can increase the activity of the enzymes which
build RNA. These syntheses can be stepped up as much as 1500%.
There is a good analytical method to follow this which, although
time consuming, is accurate and workable. It consists of deter-
mining the speed with which radiocactive (H3) thymidine, a build-
ing block in RNA-syntheses, is being taken up by the bone marrow
of mice. This speed is a good indicator of the efficiency of an
important part of the immune system.

These chalones are tantalizing substances. There have been
phenomenal beneficial effects in animals, and there is no reason
why they should not work just as well in humans. The problem is
that we don't have available a good, dependable source of these
chalones. 1In due time, this factor will probably be brought
under control and will then be a valuable addition to our cancer
preventing capacity. Chalones are presently on the forefront of
current cancer research and will be discussed in more detail in
section II.

COMPLEMENT C3

In a tumor patient's blood serum, there is a measurable sub-
stance named '"Complement C3". The motion of this can be charted
in an electric field. When Tallberg's immunotherapy was applied,
as already described, the substance Complement C3 underwent a
modification and changed its behavior in the electric field.
After the patient's condition had been improving a month, the
blood serum contained about equal amounts of both activated and
inactivated forms of C3.

After two more months the change was complete showing only
activated C3 when at the same time the tumor had completely dis-
integrated. This was seen in 1977, and the patient is still well
after eight years. (Tallberg)
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This experiment proves that the Complement C3 can be acti-
vated by immunotherapy to form a tumor dissolving sub-unit called
Complex C3b. The electric field method to analyze this is rapid.

It has also been shown that C3b kills leukemia cells in experi-
mental studies.

FIGURE 6 - COMPLEMENT C3 MODIFICATION Tallberg
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VITAMINS

A few years ago I was for the third time re-reading Roger
Williams' basic book on nutrition, and stopped at a small para-
graph about riboflavin, Vitamin B2. He mentioned an experiment
wherein rats were given riboflavin before getting a normally
fatal 100% dose of carcinogen. Three percent of those rats

survived. The 3% was not much, but it was enough to make me
concentrate on the following.

If these rats were given a teaspoon of casein, (the main
protein in milk), in addition to the riboflavin, then there was a
substantial increase in the number of survivors (30%). This
seemed an exciting lead. I telephoned my friend, a professor of
Oncology (cancer science) and asked him if there had been any
follow-up on this and if it applied to cancers other than those
caused by the azo dyestuff "Butter Yellow" (no longer used in
foods). He said: "This has been thoroughly studied. We know
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the biochemistry of that cancer. The riboflavin effect only
applies to the cancers that are caused by azo dyestuffs. But if
you are interested in cancer prevention, why don't you look at
Vitamin A? I will send you some reprints of those studies." He
did. I read them and phoned him back:

"I have read the reprints you've sent me and if I understand
them correctly, a dose that would correspond to about 50,000 I.U.
of Vitamin A for humans should give almost complete protection
against epithelial cancers. 1Is that right?"

"It would seem so."

"Then, what percent of all cancers are of epithelial
origin?"

"About 90%."

"90%!! 22"

"About that, maybe between 80 and 90% but I think closer to
90. The epithelial cancers include all lung cancers, all skin
cancers, most brain cancers, most cancers of the digestive tract
and many glandular cancers. That will add up to what I said,
near 90%."

"If this 1is so, why have we not heard more about it? Why
has no action been taken?"

"We oncologists have done our job when we publish the facts.
We know from experience that it takes different thinking, differ-
ent politics, to get anything done for humans. In due time it
should filter through."

"One more question. I understand that about 300,000 I.U.
(International Units) are poisonous. Some people could then be
hurt by as much as 50,000 units of Vitamin A. What do you think
is the risk of taking 50,000 units?"

"I do not know. The highest dosage approved by Food and
Drug Administration is 10,000 I.U."

"If one were to take a toxic dose, what would happen?"

"An early symptom would be severe, persistent headaches. If
your doctor did not know that you had taken Vitamin A in excess-
ive quantities, he might suspect a tumor of the brain."

Any headache which does not yield to aspirin or pass quickly
should be taken as a warning sign that Vitamin A intake may be
too high for you. Every person is different.
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A high Vitamin A level not only has a great protective
effect against epithelial cancers in animal tests, but also
stimulates the immune system (Nauss) and has in humans caused

regression of still benign skin tumors of types which otherwise
frequently develop into cancers.

The mode of effect of Vitamin A is to rejuvenate the epi-
thelial tissues. These tissues then show a change to a more
youthful condition which is more resistant to cancers. Vitamin A
is not effective with other types of cancer, yet the protection
from epithelial cancers alone should greatly reduce the overall
cancer hazard since epithelial cancers comprise 80-90% of all
cancers.

Vitamin C, ascorbic acid, has many functions. Although it
hasn't been shown to be a cure for cancer, it is essential for
the function of the immune system. It is immediately transferred
to the leucocytes and is used by these to fight infections. It
is necessary to increase the dose several times over when one is
suffering from colds or infection of any kind. There is no prac-
tical dose restriction. Doses up to and exceeding 10 grams/day
are well tolerated. The acidity of very large doses is easily
controlled with some baking soda as Pauling suggests, or with
natural skim milk.

The already adequate safety margins are further enhanced if
a few milligrams of Vitamin B6 (Pyridoxin) are taken together
with the vitamin C. When in good health, take at least 500 mg if
you are a woman. If a man, take 1,000 mg in several small doses
in the course of a day. This suffices for normal health.

Vitamin C is an essential part of the ammunition the immune
system needs in fighting for you against infection or anything it
senses as not normal, and possibly dangerous. Tauber and Babior
showed that white blood corpuscles release bursts of free hydroxy
radicals to kill invading germs. It is a powerful weapon of
general destruction which the immune system has mastered.

The facts on which this knowledge 1is based have been mar-
shalled and proven step by step by G. von Ritzel, Stone, Pauling,
Babior, Tauber, Pigman, Daubenmerkl and many others. Particu-
larly C.W.M. Wilson and co-workers have followed the movements
and changes of Vitamin C in the body.

A deficiency of Vitamin B2 (riboflavin) in the diet can
cause a weakness in the corners of folds, such as the edges of
the mouth. This condition is known as Angulostomatitis. Such
irritations can develop into cancers. Vitamins Bl and B6 have
been reported to have some cancer protective effect, either in
concentrate or in multiple B sources, such as brewer's yeast.
Some anti-cancer activity have also been ascribed to Folic Acid
and "vitamin H".
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COLON CANCER

In tests conducted by nutrition researchers, the poorest of
all carbohydrates, (so far as digestion is concerned), is the
unboiled starches. This was somewhat surprising because the
boiled starches were the best of all and quite a great deal of
literature, and authorities teach that we boil too much and would
be better off if we ate more raw food. It is true of course that
boiling destroys some of the vitamin content and is particularly
bad for vitamin C, but none of the rules applies to everything.
To serve nutrition well it is important that the product be taken
up by the body for further processing. Unboiled starch is not
dissolved in the intestine or the stomach, but comes pretty much
unchanged to the colon at the end of the digestive tract. But
even for those food substances which are processed earlier in the
digestion, the physical form and composition may make for great
differences.

Already Dr. Maimonides, one of the great physicians about
1200 A.D., had a lot of common sense to say about nutrition which
applies even today. In order to be properly processed the food
should provide a certain amount of bulk. In moving the food
through the intestine it should have a loose and bulky consis-
tency. This makes it easy to form and move forward with such
waves of contractions and relaxation as smooth muscles of in-
testinal walls provide. The consistency of the food moving from
the stomach is quite fluid. It permits thorough and easy mixing
with the digestive fluids from liver and pancreas. Towards the
end of the small intestine, most of the digestible nutrition has
been absorbed. The water is absorbed toward the end of the small
intestine so that the remaining mass thickens. The consistency
at that point should not be so stiff that the flow stagnates.
This stagnation could, in turn, lead to infestation by various
intestinal bacteria. A Dbalance of fluffiness, binding fibers,
and bulk is necessary to ensure smooth and early enough clearance
of the way.

Dr. Maimonides knew that if the excrements were hard and
lumpy, so that they did not move well, this condition was con-
ducive to 1ill health. He had certain herbs which he used as
laxatives, but the effectiveness of these herbs was probably in
part due to the hot water the herbs were boiled in.

Modern medicine and nutritional science have gone into more
detail. There are many ways in which digestion can be helped,
thereby preventing stagnation in the colon or elsewhere. Parti-
cularly mentioned are:

1. The patient should drink more water. Most people would
benefit from drinking more liquids than they do.
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2. Add fiber. This fiber could be bran, fibrous vege-
tables, wunsifted rye, or cellulosic micro-fibers. Anything
fibrous would do as long as it is soft and pliable, and does not
dissolve. These fibers will act to keep together the masses
moving through the digestive tract so that they do not lump, but
stick together in a larger mass which can be moved forward.

Comparisons of causes of deaths sometimes reveal unsuspected
facts. In many cases, differences 1in death causes could be
linked to differences in diets. It is gquite understandable that
the Japanese have about 9 times 1less circulatory troubles, in-
cluding strokes, than Americans because of a lower fat and more
varied diet. What seems more puzzling is the comparison between
groups of similar diets, which show very wide differences in some
specific regards.

As an example of this: in the city of New York, and the city
of Kuopio, Finland, the diet of the average citizen is in both
cases a high fat diet with roughly similar proportions of protein
and carbohydrate. How then could we explain that two particular
forms of cancer are two to three times more common in New York
than in Kuopio, namely cancer of the colon and cancer of the
breast. Why only these two forms of cancer? It could hardly be
any of the usual environmental carcinogens- they would not have
made this strange selection. What could these two seemingly so
different cancers have in common? Sometimes it pays to be

curious, particularly when the same mystery 1is observed in two
seemingly unconnected situations.

The most apparent difference between the diets in New York
and Kuopio is that although both consumed the same amount of fat,
the typical feces (stoocl) of the citizens of Kuopio were much
smoother and bulkier than New York feces. Upon dilution and
screening, several percent of long fibers were obtained from the
Kuopio feces. The New York feces typically were smaller, harder,
fragmented. What remained on the screen was essentially non-
fibrous.

The role of the fibers was apparently to produce a smooth,
bulky mass which would move easily through the intestines. This
explains the relative absence of edges and sharp corners which
might scrape or abrade the intestinal wall, and induce cancers,
particularly in the colon. The fibers provide a better structure
for aeration of the mass, and thus for the development of a more
aerobic bacterial population. This includes Lactobacillus
acidophilus, and some Clostridium-type organisms which are quite
different from the bacterial population in New York.

The clinical results of adding fiber to food have been
excellent. It has been found that adding fiber substantially
reduces the frequency of cancer of the colon and surprisingly
also similarly reduces mammary cancers. This seems a strange
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connection, but we have to accept it as a fully established fact.
Why the incidence of cancer in colon and in breast should have
this similarity was a riddle, until Adlercreutz and co-workers
found the explanation in the connection between the function of
excretion, and the recovery of building blocks from which the
female hormones, estrone and progesterone, could be synthesized
in the 1liver. When the substance in the colon 1is porous and
fluffy, the recovery of the building blocks functions well, and
with this addition, the amount of estrogen in the blood
increases.

This estrogen has an anti-carcinogenic effect, which
explains why an improvement in the consistency of the stool has a
considerable, favorable effect in reducing the risk of mammary
(breast) cancers as well as of prostate cancers, in addition to
the more obvious beneficial effect on cancer of the colon.

We must sympathize with the dedication of the scientists and
lab technicians who undertook this study and with patience and
precision pressing large gquantities of stools through metal
screens to determine their fiber content.

3. To drink carbonated beverages in the evening. This
forms small bubbles in the intestines and adds to the bulk and
soft masses that are easily moved. However, due to its high
sugar content, soft drinks should be avoided. A better alterna-
tive would be to add plain soda water to your favorite fruit
juice, such as orange or cranberry juice. The result would be a
nice bubbly drink which is also good for you.

A recent Russian publication from the Gerontological Insti-
tute of Kiev, shows that eating activated carbon in the evening
is a healthful practice. The beneficial function of carbon is to
absorb and thus bind and remove such toxin (poisons) as the bac-
teria form in the colon. This was reflected in reduced frequency
of cancer of the colon.

4. To drink some distilled or rain water in the evening.
This will cause a 'swelling of colloidal material which leads to
the desired soft and movable consistency, and increases bulk.

5. Take Vitamin C tablets in the evening, in the dosage
that is right for you, to keep the intestines working. Large
quantities will even cause diarrhea, so with a 1little experi-
menting you can find the right quantity to achieve any
consistency and rate of flow.

6. If milk agrees with vyou, an excellent procedure is to
drink two glasses of milk before going to bed. Buttermilk is
particularly effective. Immediately upon drinking, the milk is
coagulated in the stomach to a soft bulky mass which is very
easily handled.
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easily handled.
7. Eat more fruit.

The above gives us a wide choice of methods to normalize and
optimize the flow of digestion and regularity of excretion. The
main thing is however, to realize that regularity of intestinal
functions is indeed important. Any hardening or condition that
might cause scratching of the colon, or scratching or irritating
of the intestinal surfaces could develop into cancer.

PERSONAL PREVENTION

Oncologists have indicated that a high Vitamin A content in
the body is highly efficient in preventing epithelial cancers.
These comprise 80-90% of all cancer cases. In view of the entire
range of demonstrated prevention with both animals and humans, it
seems a safe conclusion that 90% of all cancers are preventable.

What can we do to protect ourselves from cancer:

1. Have a high intake of Vitamin A. I know twelve persons
who have taken 25,000 International Units daily for several years
without signs of excess. (International Units refers to units of
measure agreed upon by the World Health Organization. Bottles of
Vitamin A list their content in terms of I.U.) The highest dose
approved by United States Food and Drug Administration is 10,000
Units. A higher dose requires a prescription. Daily dosages of
more than 50,000 I.U. can be hazardous. The first symptom of
excessive Vitamin A is severe headaches which do not yield to
aspirin.

The dose is dependent on the patient. Only a physician with
full knowledge of the patient's physical condition can make a re-
commendation. Most physicians will start with a conservative
dose, then gradually increase this until either the desired re-
sult seems achieved, or some adverse effect occurs.

Carotene, the precursor of Vitamin A appears to be safe,
since it is converted to Vitamin A in the body as it is needed.
Extremely high dosages of Carotene have been reported being used
in Germany. As much as a million wunits have been mixed with
human milk and given to patients. This is mentioned as inter-
esting, but is not recommended. Overdose of Carotene causes a
yellow coloration to the skin, which vanishes without observable
harm when the overdose is discontinued. Vitamin A is only proven
effective in prevention. It is not a cure.

2. Have a high intake of Vitamin C. Take at least 500 mg

per day if you are a woman and 1000 mg a day in small doses for a
man.
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Vitamin C is not a medicine, but is a nutritional supplement
and used by the body as a food. The dosage is not critical.
This is in great contrast to, for example, Vitamin D or selenium
and even to a degree Vitamin A, which are all toxic if taken in
excess of the established dose. The details of how Vitamin C
works are well known and reproducible in the test tube, but only
the immune system has this under control. The immune system does
its best, but without nutrient Vitamin C at all times, it is like
an army without enough ammunition.

A healthy body needs the other vitamins too. Any deficiency
in essential nutrients means a weak spot in the defense. A good
fence shouldn't have a weak spot. It doesn't help to make one
part of the fence enormously strong - it is the weakest point of
our fence that is critical. On the other hand, an excess over
what the body can use can also be harmful, as I mentioned above
in the cases of zinc, Vitamin A and D.

3. Weigh yourself every morning. Being Overweight is
generally bad. Dr. R. L. Walford, a leading Immunologist, recom-
mends periodic fasting. Animals which are fed all they want do
not live long. Regarding obesity, it could be a sign that your
diet is short of some one essential substance. Not understanding
what might be missing, your appetite will tell vyou to eat more.
If such urgent desire for more food occurs, it may be a good idea
to consult your physician or nutritionist as to what essential
ingredient is missing from your diet. Then take a substantial
dose of that daily for a couple of weeks and see what might stop
your urge for excess food. In such a search an early thing to
try might be niacin because it is a part of over fifty different
enzymes and even a "normal" intake might not be enough. Other
candidates may be Vitamin B6 or Bl2.

The bathroom scale combined with common sense 1is a quite
reliable guide. The "Law of Le Compte" is also worth keeping in
mind: "The rate of aging is related to the number of defici-
encies and to their severity."

4. It is advisable to have a hair analysis at least once a
year to be alerted to any apparent deficiency or disproportion.
These are easily corrected by diet, when known. Don't let your-
self go! Observe vyourself and your habits to see if you are
working for or against your own surviwval.

5. Keep stress at work and at home to minimum. Arrange
your schedule so work flows smoothly without over straining.

6. Ensure that your digestion system is working properly by
following the suggestions in the section on colon cancer, pages
30-33.
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CHAPTER 5

EPOCH FOUR - MENTAL AND NEURAL DISEASE

We will have entered Epoch IV when at least 60% of hospital
facilities are occupied with mental or neural cases, and no other
group is above 20%.

We still 1linger in a transition zone. We have the know-
ledge, not to cure but to prevent 80 - 90% of the diseases of
Epoch 1III, the cancers and sclerotic diseases. Historically,

transitions have taken centuries, but perhaps we can move faster
now.

In an analysis of the present, the incoming century is the
most difficult because the cross currents are many and we are
already being drawn into their whirlpools. The first task then
is to get our bearings. What are the real causes of the mental
diseases? Is there a basic stop set for the longevity of man-
kind, and if so, can we remove or get around it? If not, is it
our ignorance which limits us? What should we explore next?

For effective planning, it will be necessary to consider
all evidence and follow logic wherever it may lead us, - and
intuition now and then.

NON-ISCHEMIC DEMENTIAS

The word "Dementia" comes from '"de" = "removal" and the
Latin "Mens" = "Soul", thus, "de-souling".

Senile Dementia is a broad term which includes all the age-
related processes which cause the loss of the mind. Ischemic
dementias are 1localized, and are due to a blockage of certain
specific arteries. These types of dementias belong in Epoch III,
where they were discussed on page 17.

This year, a sizable part of the age dependent dementias is
due to sclerotic or other disturbances of the blood circulation.
This confirms that we are still in the transition between Epoch
ITI, dominated by heart disease and cancer, and Epoch IV,
dominated by mental disease.

We are now concerned with non-ischemic dementias, due to
broad area damage to large masses of neurons (nerve cells). In
these cases circulation can be entirely normal. Non-ischemic
dementias are not due to interruption of blood flow. A major
cause is neuronal diseases. These dementias are connected with
disturbances in the neuron-related substances which we term
"Hormones" and "Factors". Hormones carry a chemical message and
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are destroyed when the message has been delivered. Factors do
not carry messages, but are substances necessary for the con-
tinued function and well-being of at least one kind of neuron.
Presently, it is believed, though not fully proven, that the most
common cause of senile dementia is a deficiency of one or more of
the '"Factors".

Alzheimer's Disease (AD) will become increasingly common as
we approach Epoch IV. At least 500,000 persons in the United
States are now suffering from this and related diseases and many
more cases may go unreported or not diagnosed.

Alzheimer's Disease (AD) 1is a poisoning of the neurons.
These cells do not normally divide (multiply). AD affects a very
broad range of these neurons. It is characterized by the very
large areas which the disease acts upon without special local-
ization. In other words, AD affects the entire brain, not a
specific area. A principal characteristic is the tangles of
proteinaceous substances. These tangles gradually fill the
cells, thereby crowding out all the actions or functions which
are normal to these cells. What remains of these is only
neuronal plaques. These are the tombstones of what was once a
neuron. In this manner, cells become filled with various kinds
of crosslinked, metabolically worthless conglomerates of
substances.

The onset of Alzheimer's is gradual: first, loss of short
range memory, then unsteady motions, faltering speech, difficulty
in simple mental tasks such as multiplication, and disorienta-
tion. Finally seizures result, complete failure of the nervous
system, and death. The difference between Alzheimer's Disease
and Senility is slight, if any. Usually, when an old person
shows these symptoms, he or she is diagnosed as having Senile
Dementia. Conversely, if it's a young person, he or she is
diagnosed as having AD. Persons as young as in their 40's have
been stricken with Alzheimer's Disease.

Characteristics of Non-ischemic Dementias

1. Tangling of fibrils within the neurons - tangles occur
in ordinary Senile Dementia, AD and other mental diseases. Two
virus diseases (Kuru and "cjd") resemble AD in their symptoms.
However, there has not been any evidence to indicate that AD is
contagious.

2. Aluminum - Daniel P. Perl, Department of Pathology,
University of Vermont College of Medicine in Burlington,
identified abnormal accumulations of aluminum within neurons
containing neuro-fibrillary tangles, derived from Alzheimer's
disease patients. The indigenous native population of the island
of Guam who suffer from amyotrophic lateral sclerosis and parkin-
sonism with dementia have similar accumulations in their brains.
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Symptoms similar to those occurring in AD have been provoked in
animals by injection of minute amounts of aluminum in a soluble
form. AD symptoms were also mistakenly induced in the unfor-
tunate artificial kidney patients who received treatment with
water containing more than 80 micrograms of aluminum per liter
(about a quart). One liter of water 1is very nearly 1 billion
Nanograms abbreviated ppB. Thus one microgram per liter is the
same as 1 ppB. Both are in common use and we will be using the
ppB measure when we discuss aluminum amounts.

NEURONAL AGING AND DECAY

The age-dependent decline and final ruin of the neuronal
system is illustrated in the following Figures. These are drawn
freely to emphasize typical features, and are not claiming
accuracy in fine detail. The loss of skills with age, which ends
in senility, 4is due to the loss of nerve cells (neurons) and the
withering of their connections with each other. Figure 7
(Schaibel) shows the neuronal connections within corresponding
sections of the grey substance of two brains. The one on the
left is from a 24 year old, the other from an 86 year old who was
not senile. Figure 8 (reading from left to right) shows a high
magnification of the fine branches (neurites) of a young, late
middle age and a senile person.

FIGURE 7 - BRAIN OF 24 YR. OLD AND NORMAL 86 YR. OLD (After

Schaibel)
AGING IN HUMAN MOTDR CONTROL SYSTEMS
BRAN of 24 YR 0D BRAIN of NORMAL 88 YR 0D

(AFTER SCHAIBEL)
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FIGURE 8 - THREE BRAINS NEURITE BRANCHES (After Schaibel)

THREE BRAINS — NEURITE BRANCHES

YOUNG APPROX, 80 SENLE

In Figure 7, the older brain not only shows fewer neurons
but a shrinkage and curtailing of the connections between these
neurons. The communication and cooperation between the neurons
are thus being reduced in the aging process. With fewer paths
between the neurons, some of these paths may be crowded, and
messages may take a longer time to get through. Decisions, in-
teractions, will become slower, but they will still take place so
that the brain continues to function.

, Finally, in Figure 8, the neurons of the senile brain only
have some stems left, and have lost contact with each other. The
brain has then lost most, if not all, of its ability to function
normally. What might we be able to do to stop this tragedy?

CAUSES OF NON-ISCHEMIC DEMENTIAS

What is behind these threats? There are at least three
lines of development acting together against us. Given enough
time, any one of these alone could cause massive destruction.

1. The decline of the level of Neuron Maintenance Factors
(NMF) .

2. The interference of intracellular transport due to re-
peated crosslinkage of large molecules. At the earliest stages
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of crosslinking, small aggregates (clumps of substances) floating
within the cell may close the passages of narrow channels. The
neurites, which are the branches which connect neurons to their
end organ, could be blocked by these aggregates. Unless the
neurites can somehow get the needed Factors from the end organs,
they will wither and die.

3. Poisons in the micro-environment. Of these, aluminum
has been proven to cause Alzheimer's Disease symptoms. The role
of aluminum in aging will be described in detail in the next
chapter.

The first of these causes is the most immediately threaten-
ing and will be discussed in this chapter. It 1is nearly imposs-
ible to discuss the danger of Aluminum without simultaneously
dealing with Crosslinkage. Therefore, the main emphasis of
Chapter 6 will be on Aluminum's role in Non-Ischemic Dementias
and will include an introduction to Crosslinkage. Crosslinking,
which relates to both Epochs IV and V will be discussed in detail
in Chapter 7 in connection with Epoch V.

NEURON DEATH OR MALFUNCTION DUE TO LACK OF A "FACTOR"

Orientation

A genetically determined path has been 1laid out so each
nerve cell can find its target organ. In these paths, the nerve
growth Factors guide the embryonal nerve fibers so that they grow
to the vicinity of their end organ. The organs at the end of the

path then attract the nerve fibers with specific Factors they
must reach in order to survive.

These Factors are manifold. An apt collective term for them
is Nerve Maintenance Factors. There are at least four groups and
quite possibly more.

a. The neuron survival Factors.

b. The neurite growth stimulating Factors.

c. The surface bound neuronotrophic Factors (requiring the
presence on the neurons surface of either polyornithine or the
protein "laminin"). Additional coatings with similar surface

characteristics will probably be discovered in future years.
d. Placental Factors which may or may not be as above.
These Factors have been studied by many researchers. Recent
assay methods make possible the determination of the presence of
some factors in as little as an hour. Knowledge of the quantity
of Factors can be determined within a day.
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In contrast, almost nothing is known about the role of these
or other Factors in aging processes. This is because of the lack
of truly representative meaningful animal models, and the very
long time and enormous expense of making quantitative double
blind tests with humans.

It stands to reason, however, that the Nerve Maintenance
Factors (NMF) play an equally important part at the end of life
as they do at the beginning. The most rapid way to prove this
hypothesis is to solve the problem of supply of the Factors and
then demonstrate their efficiency on humans.

One possible cause of neuronal death in old age is that the
normal supply of Nerve Maintenance Factors is declining, along
with for example sex hormones, insulin, and many others. If this
is so, it would not seem unlikely that an artificial supply of
selected nerve growth or maintenance Factors from other organisms
might substantially prolong the health of the human central
nervous system. If they were applied early enough, they might
have some beneficial effects in Alzheimer and Senile Dementias,
and possibly even in the malfunction of some extra-cerebral
neuron-dependent pacemaker mechanisms. There may be some
difficulty in bringing such factors into the brain, but these
might be solved. 1In recent years we have learned much about the
blood-brain barrier.

Background Information

The existence of Nerve Maintenance Factors was predicted
early in this century by the great pioneer in Brain Anatomy,
Santiago Ramon y Cayal, the "Don Quixote of the Microscope". The
chain of events which led to the identification of the sources of
some of these Factors was described by two pioneers in this field
in a semi-popular article (R. Levi-Moncalcini and P. Calissano,
Scientific American, 240, 44-53, 150 (1979)). Principal sources
of the Nerve Growth Factors are mouse salivary glands, sarcoma,
snake venoms and human placenta.

A breakthrough in the human Nerve Growth Factor was made in
1978 when I. D. Goldstein, C. P. Reynolds and J. R. Perez-Polo
isolated and purified a powerful nerve growth stimulant from
human placenta. This is now available to researchers in milli-
gram quantities at a cost of at least four figures per milligram.
In this context, it is appropriate to note some of the observa-
tions made in the 1960s at the V. P. Filatov Institute, Odessa,
USSR, on therapeutic results with placenta extracts and
suspensions.

The late Dr. Filatov was a leading eye surgeon in the Soviet
Union. Many of his cases required transplantation of corneas,
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obtained from healthy eyes of persons dead from other causes. 1In
some cases, transplantations were made to infected eyes and
Filatov observed that 1in some of these cases the infections
healed peripherally around the transplant.

This lead Dr. Filatov to study the detailed history of the
handling of these corneas while they were in storage to be used
in operations later. He found that the best results were ob-
tained with corneas stored about 7 days at temperatures of about
+4 degrees Centigrade - cold enough to practically stop bacterial
growth and yet warm enough to permit enzyme action breaking down
protein and liberating whatever caused the desired effect.

Because of these findings Filatov and his associates began
to study possible antibiotic effects of other organs than the
eye, when these were stored a week at 4 degrees C. They tried
virtually everything, and when they came to placental suspensions
or extracts, strikingly favorable results were obtained. In
these experiments, Solvieva gave experimental animals an amount
of poison which would normally have been enough to kill 50% of
those tested. This is known as having a 50% lethality. However,

after administering placental preparations to the animals, the
results were substantially better; fewer animals died.

Analyses were made in an attempt to identify which sub-
stances in the placenta and cornea were giving the positive
results. However, none of the compounds identified could explain
it. The explanation might be that the results were due to some
very potent "Factor" present in minute amounts which did not show
up in ordinary analyses. The Nerve Maintenance Factors would
meet these conditions. Some of these are active in doses as low
as one part to a billion. It may be significant also that the
two sources highlighted by the Filatov studies -cornea and
placenta- are also two of the sources in the forefront of the
latest work with nerve growth Factors in the USA.

A BREAKTHROUGH IN ASSAY METHODS

"Assay" is the way to find out the exact quantity of the
active part of whatever you work with. The miner takes his ore
samples to the metallurgist who assays it, and tells him exactly
how much gold can be extracted per ton of the ore sample.

The speed of progress in any field is closely related to the
speed of judging the results of each experiment. To reliably and
reproducibly evaluate an experiment in human aging would re-
quire groups under close control for ten to twenty years. Much
simpler, faster and 1less costly 1is the determination of the
effect of various classes of Neuron Maintenance Factors in chick
embryos.

41



The Ciliary Ganglion Assay (nerve tissue responsible for
proper function of the chick eye), was developed by M. Manthorpe,
S. Varon and their associates in La Jolla. It is based on the
fact that to make certain that no precious eye is 1lost for lack
of nerve connection, nature provides a 100% excess of neurons for
each chick embryo. Death comes in the 8th - 11th day after con-
ception to 50% of all nerve cells present (since nature had pro-
vided twice as many as needed). This death is prevented in whole
or in part if more Neuron Maintenance Factors are added. Figure
9 shows such assay curves applicable to Factor assays. In an
eyeless chick embryo the neurons which would have provided
connections for the eye, had it been there, will all die between
the eighth and the 11th day after conception. To survive they
need a "Factor" which the eye normally gives them. To find out
what this factor might be, or how it could be separated and
studied, Manthorpe and his co-workers added possible source
materials to these chick embryos in their eighth day. From the
number of surviving neurons they could tell in a matter of hours,
if there were any survival factors present, and in a day how much
of it there was. 1In the search for new Factors or the study of
the known, it makes a tremendous difference if you can tell in a
few minutes how much active material you have in your sample, or
if it will take a week to find the facts. Notice that for the
normal chick embryo (middle line), by the 14th Embryonic day only
about 50% of the Neurons are still viable. When an extra eye was
added to the material, about 70% of the Neurons remained.

FIGURE 9 - ASSAY CURVES FOR THREE MOST READILY DISTINGUISHED
CLASSES OF FACTORS (After Manthorpe, Varon et al)

M. Manthorpe and 5. Varon in Growth and Maturation
Guroff, editor, (Wiley, publisher, 1885)
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This ciliary assay permits a qualitative judgment of acti-
vity in an hour and a quantitative determination of neuronal

Factors in a day.

To make a similar determination of these Factors at the end
of life would require large groups of persons under close super-
vision for many years. Compare the cost of maintaining say 200
persons under surveillance for at least five years, with the cost
of 200 chicken embryos for 11 days. If research were carried out
according to conventional procedures and requirements, it seems
at least very unlikely that the decisive control of neuron death
could be achieved sometime soon.

It is tempting therefore to seek a shortcut, to work out the
characteristics and properties of the Nerve Maintenance Factors
with the egg models, and take a gamble that what we find out with
these fast models will be applicable to humans. We can make the
bold assumption that as most hormones and Factors decline with
age, so will also the Neuron Maintenance Factors. We may also
dare to assume that as we can save the chick neurons from death
by giving them Factors from a new source, so might we be able to
stem the neuronal decline of mankind by developing a large supply
of these same Factors.

A Possible Shortcut

On the basis of present knowledge, it seems plausible that
the cause of the progressive death of neurons at higher ages has
the same causes as similar neuronal withering and cell death at
the fetal stage. This jointly shared cause is namely a shortage
of one or several of the Nerve Cell Maintenance Factors. These
were the same Factors which have been found in Chick embryo.

Longo, Manthorpe, Varon and co-workers found that the liquid
oozing from a wounded human brain through a crack in the skull
enabled chick embryo neurons to survive without any other
Factors.

Such relationships usually work both ways. The Factors from
the chick embryos might be the means to save aging persons from
becoming senile.

The principal source of human growth Factors has been the
placenta. 1In its first months, the fetus is not capable of mak-
ing for itself all of the Factors needed to sustain its develop-
ment. For example, at least one of the growth Factors has a

molecular weight of 150,000. Such a large molecule, in which
more than a 1,000 subunits are linked together, 1is apt to be
unwieldy and difficult to maneuver. It is understandable that

handling these Factors is too difficult a task for a youngster
who was not even born, so the most practical solution was to let
Mother supply these Factors through the placenta. This explains
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why placenta is such a good source of Nerve Growth Factors.

This size and complexity of some of the placental Factors
constitutes a major problem for researchers. While some of the
Factors are relatively easily made peptides, others, like the
nerve growth Factors were found to have molecular weights of
about 150,000. This means that they were composed of about ten
thousand atoms of carbon, nitrogen, oxygen and hydrogen, each of
these atoms being in an exactly determined position.

Even with modern sophisticated instruments in the hands of
capable researchers, duplicating this is far from an easy task.
You can think of it as a puzzle game in which you have to put
together 10,000 pieces, of which 2,500 are green, 2,500 red,
2,500 blue and 2,500 vyellow. The pieces of the same color are
all alike and different from those of any of the other colors.
You have to put all these pieces together to build a watch-like
fine instrument in which each piece has its given place in rela-
tion to all the others. To make it still more difficult, the
pieces are so small that you can only see them with an electron
microscope.

If the nerve Factors of chickens should prove valuable in
human medicine, this could be extremely important because chicken
eggs (or the embryos growing inside) are quite inexpensive, par-
ticularly if all by-products are utilized. It seems very poss-
ible that the chick Factors will work well with human brains
because as previously mentioned the reverse of this has already
been found to be true.

So far,the progress in our knowledge of these "Factors" has
been dependent on experiments with very young organisms, such as
chick embryos and rats. Nonetheless, the mass of available data
points to the conclusion that the particular experimental animals
used make 1little difference in the case of Nerve Maintenance
Factors. This is because Nerve Maintenance Factors do not appear
to be species-specific, which means NMF's from one kind of animal
will work on other types of animals.

AVAILABILITY OF THERAPEUTIC NERVE MAINTENANCE FACTORS

We have seen that the Nerve Maintenance Factors can have a
far reaching influence on the health and survival of neurons and
their connections. The existence of such Factors has been known
for more than 30 years. The pioneering work of Rita Levi-
Moncalcini expanded our horizons by showing that a family of
nerve growth Factors exists and is necessary for normal nerve
development and possibly also for some nerve functions.

A principal problem in this research is the very low con-
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centration of these extremely potent substances. This makes it
very difficult to obtain gquantities needed for research or
clinical testing in any major way. This is still a difficulty
which has, until just recently, retarded research in this field.

To achieve completely comparable results in studying the
Factors, it was necessary to move the organism to be tested to a
more fully defined artificial condition. The test neurons are
then cultured in nutrient liquids. Materials believed to contain
additional Factors are added to the liquid. The liquid is then
broken up into units to make comparisons easier.

The material containing the Factors is usually obtained from
spinal nerves Dorsal root, sympathetic (nerves for involuntary
muscle action), or ciliary ganglia. The main groups of Nerve
Maintenance Factors are the neuronotrophic, which primarily
ensure the well being of the nerve cells, and the neurite growth
promoting Factors, (of which there are many variants including
the ciliary Factors). None of these materials are sufficiently
rich in quantity or concentration of Factors.

The cost of applying present techniques to any of these
materials would bring the cost of preparing the Factors somewhere
in the range of what the cost of antibiotics were sixty years
ago. The task now before us is to do 1in a shorter time what
Waksman and Florey and their numerous co-workers did for peni-

cillin during the 25 vyears that followed Fleming's initial
discovery.

To accomplish the same with Nerve Maintenance Factors the
following is required:

1. One or more leaders who are convinced that the problem
can be solved, and who are wholly dedicated to its solution. If
more than one leader, they must all be wholly dedicated to the
problem and work like a unit.

2. There must be a broad public demand for a solution of
the problem, to assure all out financial and political support.
This support will come when more hospital beds are occupied by
mental patients than with cancer and heart cases.

ARTIFICIAL SUPPLEMENTS

Since the cost of the presently available Factors are in the
ten thousands of dollar per gram range, some researchers have
begun adding low-cost activators to the expensive Factors. A few
of the published results particularly tickle my imagination,
because they point the way to lowering the cost per experiment
which will of course make research more feasible. The following
is taken from the data in a paper by S. D. Skaper, I. M. Selek,
M. Manthorpe, and S. Varon, Brain Res. 302, 281 (1984).
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These authors experimented with the following low-cost acti-
vators to see which ones had positive results with chick embryo
neurons. The substances 1listed in the left column are the sub-
stances which were added to the culture medium. The second
column shows how many ciliary neurons survived out of a thousand
after eight days. As you will recall, the ciliary neurons which
have not connected with the chick's eyes after the eighth day of
fertilization will normally die.

Addition Survival of 1000
None 0
Insulin 310
Pyruvate + insulin 630
above + serine + iron 900
Pyruvate + serine +iron 0

This table, in its simplicity, shows very great differences
in results with 1little or no continuity. This shows an
economically important situation of a type which usually is
unattractive to the academic researcher. These substances have
already been identified and used in many other aspects of
medicine. The academic researcher would rather discover a new
substance which would be effective, instead of experimenting with
new uses for known substances. It seems probable that even the
best of these combinations will be found to be far from the opti-
mum. However, the favorable result with pyruvic acid, an inter-
mediate product in both sugar and amino acid metabolism, is quite
suggestive of better things to come.

Summary and Conclusion

The progressive death of neurons of the brain is a principal
cause of the mental decline which, at the present time, will
ultimately befall everyone who does not die earlier of other
causes. At this particular point in time, when we are in the
transition between Epochs III and IV, the reason for this pro-
gressive loss of neurons has become apparent, and a means for
correction is in sight.

The apparent reason is that a broad range of hormones and
other vital biochemicals decline in quantity with age, and that
Neuron Maintenance Factors (NMF) are among these. The decline
with age of endocrine functions, including also sex hormones, are
well known. It is entirely plausible that this also will be true
of several, possibly all, of the NMF. This would suffice to ex-
plain an important part, if not all, of the neuron deaths which
is now the major cause of the age-dependent decline of the nerv-
ous system.
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If this surmise is correct, adding the missing NMF could be
helpful in reducing, if not stopping, the progressive death of
neurons, and the withering of their outgrowths (Neurites).

It seems probable that the NMF which are necessary to stop
neuron deaths in old age are the same Nerve Maintenance Factors
which stop the death of neurons in the fetus so they can connect

to the right end organs and ensure healthy offspring. (In the
chick embryo 50% of ciliary (eye) neurons die between the eighth
and eleventh day after conception). Nature usually follows the

simplest path, so it 1is simpler to use a Factor already present
from birth than to get another set of Factors for the senile
individual, particularly when the latter is on the way out.

POSSIBLE CONSEQUENCES

If some of these positive effects researchers have had with
chick embryo Factors can be reconfirmed with human cells, much
time could be saved. If this doesn't work with humans, emphasis
could be placed on human placenta since it is a proven source of
some human nerve growth Factors.

In the near future, we shall probably see broader applica-
tion of the recent assay methods developed by Manthorpe, Skaper
and Varon. This 1is the key to rapid progress, which will un-
doubtedly yield many important results in the near future.
Next, would then come the possibilities of low molecular acti-
vators functioning in synergy with the Factors, and broadening

their field of application. The pyruvic acid lead looks partic-
ularly promising.

This presentation is predicated on the belief that the de-
cline of NMF is an underlying Factor of neuron death. Neuron
death could be the greatest cause of Senile Dementia, and the
"normal" mental decline.

YOU AND THE NEURON MAINTENANCE FACTORS (NMF)

The NMF are the latest frontier of medical-chemical advance.
Its potential is enormous. Moreover, its present rapid develop-
ment is assured because we stand on the threshold between Epoch
IIT and Epoch IV, and the mastery of NMF is crucial in the epoch
we are about to enter.

Speaking in the terms of epochs, 50 years is still rapid.
Human conservatism is great and the resistance to new trends -
some call it "stupidity" - should not be underestimated.
Nonetheless, Penicillin and its companion antibiotics made their
breakthrough into mass production in only 26 years. Now that
it's done, it seems like yesterday.
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For progress we should 1look forward, but remember the past
for clues and perspective. As we stand now, is there anything
that we could apply right now that just might help us some and
that would not be risky?

Yes, there are observations which might be used to our
advantage, but all of these are built on guesswork and a still
very sketchy knowledge of these Factors. We can already form
some ideas of their occurrence, and the conditions that support
their formation. For example, one of the important Factors which
stimulates the growth of neurites is known as PNPF (Polyornithine
Binding Neurite Growth Promoting Factor). This Factor can only
act on cells which have received a coating of polyornithine.
Polyornithine gives the nervous system a way to mark or to desig-
nate which of the neurons should send out neurites in some cer-
tain direction. This ability seems to be important for the
correct construction of parts of the nervous system. Polyorni-
thine is composed of ornithine, a dietary amino acid but not
among the most common ones. A shortage of ornithine at a
critical time of synthesis might well keep the neural system from
developing to its full potential.

Some evidence makes it plausible that the principal time of
synthesis of this system is in the first couple hours of sleep.
If all this is correct, and a person has less than the optimal
amount of ornithine, it could appear that half of a teaspoonful
of ornithine before going to sleep could increase the health of
at least some parts of his nervous system. Ornithine would be
most palatable in the form of ornithine hydrochloride. The pure
amino acid has a less pleasant taste.

The chances of something this complex working out in prac-
tice is perhaps no more than ten percent, but since the substance
is a dietary amino acid there seems to be no appreciable risk in
trying it. For some, the improvement could be substantial.

A greater risk would be attached to tests with the Factors
themselves, but the present high prices of these minimize the
temptation for most of us at the present time. A recent cost
estimate was (in U.sS. dollars) $1,800 per milligram or
$50,700,000 per ounce. However, for human experimentation,
probably one milligram daily might indicate something, and this
would cut the cost to $657,000 per year.

However, I don't mean to exclude a dietary approach to this
problem. So far, we know very little about the effects of diet
on the levels of any of the NMF Factors in humans. Clues might
be found in the protocols of cures ascribed to cell therapy or to
placenta extracts or suspensions.

Thus far, no really rich source of the Nerve Maintenance
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Factors has been found that would make mass production possible.
With great effort and expense, it has been possible to make a few
milligrams of the NGF from human placenta. Similar very small
quantities of the three principal groups of Factors from the
chick eye and some from a rat tumor have also been isolated.

Though none of these even begins to make possible any large
scale clinical tests, researchers could use them to determine
their exact chemical structures. Once this 1is known, the
chemical synthesis might be possible on a large scale.

A considerably better bet would be to center efforts on the
molecular engineering approach. This would mean using an RNA-
Probe to pinpoint the positions of the genes responsible for
making the various Factors. After they've been pinpointed, they
can then be transferred to some easily managed micro-organism

which is good at protein synthesis. In this way, we would be
putting the bacteria (micro-organism) to work for us. Given
enough time and money this would probably succeed. The initial

success with this first Factor would stimulate others to join the
effort. In a few years (hopefully) or a few generations (at
least) this problem will be solved and then the moment of truth
will be near: We will know if one or more of these Factors can
keep human neurons alive and healthy so that senility, and de-
cline of mental abilities with age will be things of the past or,
will no longer worry us.

With this, and effective control of the environmental factor
of aluminum in water and food supplies and/or effective aluminum
removal from the body, we should then be able to leave Epoch IV
behind us and proceed to face the hazards of Epoch V with good
courage and, hopefully, in the process, give our great grand
children as grownups the pleasure of knowing their - oh so wise
and experienced great grandparents.
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CHAPTER 6
THE ALUMINUM HAZARD

That aluminum plays an important role in most cases of
Alzheimer's disease and senile dementia has been proven. The
evidence includes the showings that:

1. Aluminum compounds applied directly to the naked brain
cause severe nervous symptoms.

2. A milligram quantity of aluminum chloride injected a
single time into the brains of cats or rabbits causes an illness
which in the course of several months progressively destroys the
brains and causes death.

3. Persons who have lost both kidneys can only live if they
have their blood washed in an "artificial kidney". 1In this
treatment, which has to be repeated two or three times weekly,
the patient's blood is bypassed through a very thin walled tubing
much like a sausage casing, which passes through circulating
fresh water. When this is done the waste products that normally
go out through the kidneys pass through the walls of the thin
tubing into the wash water which is fifty-five gallons per each
treatment. Unfortunately overlooked was that any small molecules
in the water also pass through the thin wall into the blood.

In 1972, when this treatment was new, a large number of
patients began to stammer and in a month became mute. The
condition got worse and in another three to six months they were
dead. At first it was believed that this was some infection, but
finally Dr. Alfrey at the Veterans' hospital in Denver had a
complete analysis made of the brains of the deceased. The only
thing that was unusual was a very high aluminum content, about
three times the normal, in almost all of these patients.

Today this does not happen because strict requirements are
made on the permissible aluminum content of the water used for
artificial kidneys.

However, little attention has been paid to aluminum in
public water supplies, particularly the tap water in cities and
other public water supplies. This is one of the most obvious
sources of the aluminum increases with age. At the present stage
of our knowledge it is not totally impossible that the 1loss of
mental skills with very high age is to an important degree caused
by excessive aluminum in our water supplies. Aluminum is delib-
erately added to our water in many places in order to remove
cloudiness in the water.

4. In Alzheimer's disease as well as in Senile Dementia the
nerve cells (neurons) are filled with insoluble fibrils. Dr.
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Daniel Perl has recently shown by using laser spectrography that
these tangles contain aluminum.

5. The Aluminum atom has a very small diameter and a very
high surface energy. Therefore, it can penetrate almost every-
where and displace any of the other common metals in the soluble
compounds. In particular, aluminum readily displaces calcium,
which is present in every living cell. Each aluminum replacement
of calcium results in a new branching as shown in the figures on
page 62.

The following points have been raised:

A. There are cases in both Alzheimer's disease and in
Dialysis insanity in which there was no increase in Aluminum.
Aluminum is not the only substance which causes the tangles. As
will be shown in detail below, aluminum has this effect because
it is a powerful crosslinking agent. Several other crosslinking
agents may have the same effect, but to a lesser degree, and are
less commonly present. Above all, the organic crosslinking
agents are extremely difficult to find, 1like a needle in a
haystack. In the case of aluminum we can burn the 'haystack" and
locate the aluminum in the ashes very easily.

B. In the Dialysis insanity, the tangles are less regular
than in Alzheimer's Disease and they are located mainly in the
cytoplasm and not in the innermost "nucleus" (management center)
of the neurons. This objection has been raised particularly by
anatomists. This difference is entirely expectable when differ-
ent concentrations are used. In the case of dialysis dementia,
there is much higher concentration of aluminum due to the fact
that a dialysis patient's "kidney" is washed with about 50 times
the amount of water a person would drink. In Alzheimer's
disease, the concentration of aluminum is much 1lower. The
disease takes more time to develop so the aluminum has more time
to get into the nucleus. To the chemist it is commonplace that
any precipitates 1look different dependent on how concentrated a
solution of the reactants you use. I suggest a glance at the
pictures on pages 61-62. With very much aluminum present the
molecular arrangement may resemble the "messy" structure on page
.62 rather than the more orderly lowest figure on page 61.

INSOLUBILITY, A COMMON DENOMINATOR

In all non-ischemic Senile Dementias, the key word is
insolubility of cell matter. Anything that is totally insoluble
and irremovable will, in a lifetime of 70 to 120 years, accumu-
late in non-dividing cells (neurons are normally non-dividing) to
such an extent that severe disturbances, and finally death will
follow. Any researcher equipped with enough advanced instru-
mentation, patience and persistence who sets out to seek a
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particular compound in these insoluble senile aggregations
(clumps of substances) will find it. Every one of these poly-
mers, however rare it may be, will leave 1its trace in the
accumulations. Examples of these are amyloids, lipofuscins,
hyalins, aging pigments, etc ("Liver Spots" are an example of
aging pigments). These examples are merely the "tip of the
iceberg". They are all aggregates, or combinations of different
molecules.

Aluminum is a dominant reactor in crosslinking because it is
commonly found in nature, has a high crosslinking efficiency, and
is easily found in analysis because it remains in the ashes when
everything else 1is burned away. Nine thousandths percent
(0.009%) of aluminum suffice in one model system to change a
polymer from totally soluble to 99% insoluble in any non-
destructive solvent. Silicon, which is 4-valent, starts two side
chains where aluminum starts one, but is not as reactive, and
therefore less common in these diseases than is aluminum. With
this background in mind, it is now appropriate too that we learn
about the crosslinking mechanism and the role of aluminum.

CROSSLINKING -- A BASIC UNDERLYING PROCESS

Crosslinking of large molecules within cells has been
stressed by the author as being a primary underlying factor of
all age-related changes in the body. It is also, therefore, a
primary factor of senile dementias. As we know from the previous
chapter, one of the main characteristics of non-ischemic

dementias is the tangles of fibers within the neurons. Cross-
linking is a causative factor of these tangles.

The Crosslinkage Theory of Aging (first formulated by the
author in 1942) holds as its main premise the fact that cross-
linking of large molecules within cells occurs regularly and
unavoidably wherever large molecules (having at least two
reactive sites) and crosslinking agents co-exist, and they do
co-exist in every living cell.

A direct effect of crosslinking is to render once valuable
macromolecules into insoluble inert aggregates. These aggregates
will accumulate in the cells. Their growth will then cause three
major changes in the cell:

1) Create a deficiency of one or more irreplaceable
molecules.

2) Form a network which impedes intracellular transport.
3) Create "floating inert islands" in the cytoplasm. These

will retard intracellular transport and might plug narrow pass-
ages.

52



4) Cut down the volume of space available for vital mole-
cules within the organism.

Eventually, these hindrances will lead to death of the cell.
In the case of dividing (cells able to reproduce) cells, new
cells are created through mitosis to replace those which have
fallen prey to crosslinking. However, non-dividing cells such as
neurons and large muscle cells can not be replaced. Once, for
example, a brain cell is 1lost, it has been regarded as lost
forever, (though recent work with growth factors has indicated
that even o0ld muscle or nerve cells may be brought to division).
Some large muscles, such as the heart, can counteract crosslink-
ing by its repeated stretch and relax cycle. This "orients" the
crosslinkers and therefore keeps the arteries and arterial heart
muscle from becoming hard, losing elasticity, or otherwise non-
functional.

Crosslinking has many industrial uses. Tanning is cross-
linking. It is used in the leather tanning industry to turn once
elastic, supple, horse and cow hides into the durable, stiff
material we know as leather. Carpenters use cross beams to
strengthen building structures. wWhen the purpose is to make
something more rigid and less elastic, crosslinking is the way to
do it. However, in the case of our own cells, crosslinking can
be catastrophic when it happens without control, by pure chance.
We can recognize some of these effects in our outward appearance.
For example, the effect of solar radiation on the fats in our
skin is to make it combine with oxygen to form crosslinking
substances (mainly aldehydes) which then tan the collagen and
other protein in the skin, thus making it "age" faster. This is
the explanation as to why exposure to the sun will age your skin
faster than if you tried to keep sun exposure to a minimum.
Unfortunately, the effects of crosslinking "under the surface" go
unnoticed until they manifest themselves as diseases which are
often irreversible.

Crosslinking agents are substances which 1induce cross-
linkages among molecules. Exactly how the crosslinking agents
act, and how crosslinks form, is shown in the following series of
pictures:
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FIGURE 10 - MACROMOLECULE AND CROSSLINKING AGENTS

In Figure 10, Crosslinking has not yet occurred but the
conditions favor it. A is the macromolecular chain. B is the
crosslinking agent. There are numerous crosslinking agents, of
which many are normally present in every cell of the body,
carried around by the motions of the fluids in the cell or in
blood or serum. They include, but aren't 1limited to, oxidation
products like aldehydes, free radicals and various metals. The
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