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Preface

Cancer is the most deadly disease that is difficult to cure once it
progresses. It gives people the impression of a modern devil.

However, is suffering from cancer or illness 100% negative? Or can you
assert that it is completely meaningless?

In the first part, I explain what cancer is, its causes and prevention.

In the second part, I write the following. Cancer is a disease related to
DNA abnormalities. I confirm the history of DNA through the history of the
universe, the earth, and living things, and discuss what the purpose of living
and existence of human beings, which is a species of living things made with

DNA as a blueprint, is. / p150

Part 1. What exactly is Cancer?

Chapter 1. Explanation of Cancer

1.Explanation of technical terms / p156
The word “cancer” when written in Japanese hiragana (Japanese alphabet)
is a general term for malignant neoplasm. This includes carcinoma, sarcoma,

and leukemia that does not form a mass.

2. Diagnosis of cancer / p156
The diagnosis of cancer is made by observing the target cells under
a microscope and finally determining whether their morphology has the

characteristics of malignant cells.

139



3. Why is cancer tissue malignant / p157
Cancer cells continue to grow due to unlimited cell division, steal and
consume the nutrients that normal cells need, do not function as normal tissue
cells, and if they progress, they metastasize to distant organs, exhaust the entire

body, and kill people in the end.

Chapter 2. Statistics on Cancer in Japan

Cancer has been the leading cause of death in Japan since 1981. Many
people die of cancer from middle age to old age in their lives, and about one in
two Japanese people develop cancer. Treatment has cured about 40% of men
and about 30% of women, but it is speculated that many of them were found
in the early stage of cancer with good results. Gastric cancer is decreasing and

lung cancer is increasing. / p162

Chapter 3. Causes and Mechanisms of Carcinogenesis

1. Epidemiology of carcinogenesis / p168
Statistical data obtained in the United Kingdom and the United States
show that lifestyle-related factors such as tobacco, diet, alcohol, obesity and
lack of exercise are the most important causes of carcinogenesis. Compared
to the epidemiological data both in the United Kingdom and the United
States, those of Japan are characterized by fewer lifestyle-related factors and

a higher rate of bacterial and viral infections.

2. Carcinogens / p169

There are numerous chemicals that have been found to induce cancer
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as an occupational disease, including pesticides and herbicides. In addition,
anticancer drugs, immunosuppressants, sex hormones, etc. also have
carcinogenic effects. Many substances and environments are listed in the list
of cancer risks of the International Agency for Research on Cancer (IARC),

which is a department of the World Health Organization (WHO).

3. Mechanism of carcinogenesis / p171
*Multi-stage (3 stages) carcinogenesis theory
They are initiation(trigger) action, promotion(promotion) action,
progression (development) action.

1) Oncogene(Proto-oncogene) / p175

When a gene that has the function of removing and repairing
abnormalities in DNA becomes abnormal, it damages the DNA in the normal
part and causes carcinogenesis.
2)Tumor suppressor gene / p175

This gene suppresses carcinogenesis of normal cells by suppressing cell
proliferation, repairing wounds in the DNA of cells, and inducing apoptosis
(cell death) in cells. When the function of genes is reduced, it causes
carcinogenesis.
3)Gene mutation / p177

Due to carcinogenic factors such as carcinogens and environments, the
bases of genes are mistaken, which causes carcinogenesis.
4)Epigenetic mutations in genes / p178

All cells basically have the same genetic information, but the reason
why they grow into cells of different organs is that the genes that are used
and the genes that are not used are marked. If an abnormality occurs in this
mark, it may cause carcinogenesis even if there is no abnormality in the

DNA sequence.
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5)Abnormalities during cell division (abnormalities in the cell cycle) /p180
Disordered control of cell growth causes carcinogenesis. Especially
during the mitotic phase, which ends in a short time, errors are likely to
occur, and cells do not die and remain abnormal and new cells are born.
6) Instability of chromosome / 181
Incomplete cell division gives rise to new cells that carry different
chromosomes, but some survive without dying, and they become cancer cells.
Each cell division shortens the telomeres, resulting in shorter
chromosomes. The maximum number of cell divisions is about 50. Beyond
that, the same DNA as the original may not be replicated. This is the cause of
aging and the reason why older people are more likely to develop cancer.
Eukaryotic unicellular organisms undergo cell division even with some
DNA mutations during cell division, thereby trying to adapt to changes in
the environment. If this effect appears in multicellular organisms, it can

cause carcinogenesis.

. “Throwback” theory / 184

A research team led by Professor Thomas Bosch (Evolutionary Biology)
of Kiel University in Germany studied the hydra of early multicellular
organisms, and stated that carcinogenesis does not completely disappear
from multicellular organisms on Earth.

Professor Paul Davies (Theoretical Physics) of Arizona State University
in the United States announced the hypothesis that normal cells were
thrown back and became cancer cells when exposed to some kind of stress
after discovering that the nature of cancer cells closely resembles that of
primitive cells. He continued further that carcinogenesis was similar to a
malfunctioning computer in which the operating system’s safe mode was
activated and a more “safe” system booted.

The following four points can be cited as the basis for the throwback
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theory of cancer cells.
1) The genetic features of cancer cells resemble those of primitive
unicellular organisms.

In cancer cells, cell death (apoptosis) inherent in the cells of evolved
organisms is not programmed, and many genes of primitive unicellular
organisms are found. Therefore, even if the gene is slightly mutated,
cell division does not stop and cancer cells proliferate indefinitely.

2) Cancer cells can survive with less oxygen.

One of the reasons is that cancer cells are close to the primitive single
cells that lived on the oxygen-poor Earth 1 to 1.5 billion years ago.

3) Cancer cells metabolize differently from normal cells (produce lactic acid).

Because lactic acid is produced when metabolized in an oxygen-
free environment, cancer cells inherit the characteristics of cells that
lived in the ancient times of the earth when oxygen was scarce. This
phenomenon is called the "Warburg effect" after Otto Warburg, who
won the Nobel Prize in Physiology or Medicine in 1931.

4) Cancer cells produce acids in addition to lactic acid.

Since cancer cells create an acidic environment similar to that of the

primitive earth, they are considered to be one of the properties that

represent the primitive nature of cancer cells.

Chapter 4. Factors and Prevention of Carcinogenesis in Japanese

Lifestyle-related factors are most related to Japanese carcinogenesis, but
the frequency is not as high as in the United Kingdom and the United States,

and it is characterized by a high rate of infection by viruses and bacteria.

99 <, 99 <,

Five health habits, “no smoking,” “sobriety,” “dietary habits,” “‘exercise,” and

“maintaining proper weight,” are effective in preventing carcinogenesis./ p187
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1. No smoking / p189
Smoking is harmful and has no advantage.
2. Sobriety / p190
The goal is less than 20 grams of pure ethyl alcohol a day.
3. Review your eating habits and maintain an appropriate weight / p191
Both overweight and thin are more likely to develop cancer.
The goal is appropriate weight (height (m) x height (m) x 22) & 10%.
1) Food and nutrition / p191
Red meat and processed meats such as cows, pigs, and sheep are
reported to increase the risk of colorectal cancer, and dietary fiber-rich foods
and medium to high-intensity physical activity are reported to reduce the risk
of colorectal cancer. The involvement of E. coli is also suspected. Some food
additives, pesticide residues, and fungicides have carcinogenic effects.
* Reduce salt intake / p192
Be careful about salted foods and salt intake so that the daily intake of
salt is less than 8.0 g for men and less than 7.0 g for women.
* Eat vegetables and fruits / p193
The cancer-preventing effect of vegetables and fruits is not always
established, but from the viewpoint of preventing all diseases including
cancer, it is recommended to eat a lot of vegetables and fruits.
* Nutrition status / p194
Extreme obesity and thinness increase the carcinogenesis risk. Maintain

a proper weight.

2) Exercise / p195
Exercise has been reported to definitely reduce the risk of colon
cancer and may reduce the risk of both postmenopausal breast cancer and

endometrial cancer.
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4. Infection / p195

Bacterial and viral infections are a major carcinogenic factor (about 20%)
in Japanese. There are liver cancer due to hepatitis B and C virus, cervical
cancer due to human papillomavirus (HPV), gastric cancer due to Helicobacter
pylori (H.pylori), malignant lymphoma and nasopharyngeal cancer due to
Epstein-Barr virus (EBV), Adult T-cell leukemia / lymphoma due to human
T-cell leukemia virus type I (HTLV-1), etc.

Prevention and treatment of these infections can help control

carcinogenesis.

5. Chemical substances / p196

Great care must be taken when handling carcinogens.

Chapter 5. Stage of Cancer
The severity is classified into stages 0 to IV, and it is used for future
prospects, treatment effects and achievements, prediction of treatment effects,
selection of treatment methods, etc. at each stage. The TNM classification is a

typical example that is often used./ p198

Chapter 6. Treatment of Cancer

1. Surgery (surgical treatment) / p199
2. Radiation therapy / p199
3. Drug treatment (chemotherapy)/ p199
It is a treatment method (chemotherapy) that uses drugs such as anticancer

drugs, hormone drugs, immunostimulants, and symptomatic treatments.
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The results of cancer treatment vary greatly depending on the organ.

Part 2. A Story of Cancer

I explain the history of DNA which was born more than 3 billion years
ago. And I deal with both the significance of the life of human being who is one
of the organisms created based on DNA and the significance of the existence of
cancer and diseases with reference to the history of the universe, the earth, and

the living things. / p204

1. The beginning of the universe / p204

Our universe was born 13.8 billion years ago in an instant.

2. The beginning of the Earth / p207
The earth was born 4.5 billion years ago. Since then, the earth has been hit by

a number of major changes. The earth has not always been in a state of peace.

3. The beginning and evolution of living things / p211
1) The beginning of living things / p211
Primitive cells were born 3.8 billion years ago in alkaline hydrothermal
vents on the ocean floor. At first, it was an organism whose blueprint was
RNA instead of DNA. The emergence of living things is not a mystery, but
an almost inevitable consequence for a planetary system with three basic

components: rocks, seawater, and carbon dioxide.
2) The beginning and transition of the atmosphere / p213

The primordial atmosphere was dilute hydrogen gas. The second-

generation atmosphere consisted of water vapor, carbon dioxide, and sulfur
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dioxide, contained almost no oxygen, and had a composition at a high pressure
of 10 atm, which was completely different from the current atmosphere. After
the methane crisis and the great oxygenation incident, the composition became

almost the same as the current atmosphere 600 million years ago.

3) The evolution of living things / p215

Endosymbiosis and sexual reproduction have promoted the evolution
and adaptation of living organisms. Living organisms have evolved in
response to the drastic changes in the global environment and have left
records in DNA. Living organisms have evolved as an adaptation to
adversity. With many creatures extinct, dinosaurs seem to have enjoyed
prosperity with their strength, and the most prosperous insects on Earth
today seem to have enjoyed prosperity by metamorphosis. On the other hand,
human beings is trying to survive with intelligence, isn’ t it?

New species of Homo were always born on the well-conditioned
African continent, and the losers of the tribal conflict spread to other
continents by being pushed out. The tribal conflict brought about by the
narrow feeling that only holders of similar DNA can build a relationship of
trust is likely to cause DNA abnormalities due to inbreeding, so this seems
a manifestation that human thoughts affect DNA. A person’s gentle, broad-
minded mind may result in maintaining the health of the owner’s DNA, thus
increasing the chances of survival.

The number of genes and the number of genomes are not always
proportional. Human DNA is the longest in living organisms, so transcription
errors are most likely to occur and it is likely to become cancerous.

The placebo effect is not established when the cancer is confirmed, but
at the stage of whether normal cells become cancerous, the placebo effect may
suppress carcinogenesis, and the nocebo effect may promote carcinogenesis.

Stop lifestyle-related habits that are reported to induce unhealthy.
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4) A Story of cancer / p225

Science has renewed our view of the universe and the world since the
dawn of history, but even with the current state-of-the-art science, the whole
picture of our universe and the significance of its existence remain unknown.
The above questions may not be solved unless the viewpoint of consciousness
and soul is added as well as the viewpoint of matter. There are only two types
of energy in the mind: the gentle and bright energy that led the universe, and
the other dark and cold energy (created energy). All the energy of dark and
cold thoughts will eventually disappear, leaving only the energy of gentle
and bright thoughts. The energy that erases the dark and cold energy induces
negative events for individuals, society, and the universe. Our universe is, so
to speak, a virtual reality, a world where we can know our own state of mind
by the fruiting of the energy of our mind, and it is a place to correct our energy
of mind. The significance of the existence of cancer and illness is also an

opportunity to check and correct the mind and thoughts.

* Relationship between DNA and mind or thought / p233

Although people’s thoughts eventually affect DNA, it seems that the
idea that the primary purpose is the survival of DNA does not always match
the origin of our hearts and thoughts (gentle and bright thoughts). Therefore,
the truth may not be obtained by using the wisdom and knowledge developed
as a means for human beings to survive.

If a person experiences such a situation in which an abnormality is
induced in computer software, an abnormality in DNA may be induced,
but the original program of DNA that somehow manages to keep damaged
cells alive starts to work, and as a result it may cause carcinogenesis. It may
suggest that DNA reprogramming has taken place and that the most robust

primitive system (gene) in the primitive cell has been activated.
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Lifestyle-related disorders are considered to be the most common cause
of such abnormal situations. In other words, if the energy (mind / thought)
emitted by human consciousness is not the original gentle and warm energy,
but the negative energy created by oneself, it may bring about such abnormal

situations.

* Living things and their death / p237

Living things and non-living things exist differently, but they are
created (exist) with the same thoughts.

Isn’t our mind an eternal and infinite existence like the universe?

Isn’t it the reason why our space-time exists that it is a place to correct
our minds so that our soul returns to its original place?

Gentle and warm feelings are a common keyword even in a universe
different from ours.

Since all the soul of the reincarnated person emits negative energy,
everything that happens during the life of the body, including cancer and

illness, is probably due to the correction of this.

Conclusion / p241

To prevent carcinogenesis, it is important for us to quit smoking, save
alcohol, and exercise moderately and so on. But what is really needed is to
make sure our mind is true. The energy of our soul never ends. It is always

active. It keeps moving forever. Just like the eternal universe.

Material at the end of the book
+ Keywords / p245
+ Reference / p261
+ Carcinogen / p265
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Preface

Cancer is considered to be an incurable disease if it progresses. Cancer is
the closest to death than any illness.

There is no reliable cure other than early detection and early treatment
(especially surgical resection), and it is recommended to check for cancer
through regular medical examinations even if there are no symptoms.

In Japan, cancer notifications are perceived as death sentences, and until
recently it was customary to notify only family members or close friends,
considering that it would be cruel to notify the patient directly.

Cancer, like unexpected accidents and incidents, or natural disasters such
as earthquakes, typhoons, and floods, can be said that it is one of the most
frightening things for modern people.

There are many opportunities to see books, TV programs, and Internet
homepages that explain the causes of cancer and preventive measures, and it is
often talked about in daily conversation and is one of the things that attracts a
lot of public attention.

It is discussed in them that “cancer is an enemy of humans”, “I would have
been happy to live longer without this cancer”, and “cancer is a devil who has
nothing to gain even if he spends extra money and time on treatment and going to
the hospital, and ends up shortening his life.” Isn’t it all about negative content?

However, cancer is originally derived from its own normal cells. It wasn’t
something that happened by accident. Touching a Class | carcinogen, described
below, does not mean that you will develop cancer with a 100% chance.

So why do normal cells become cancerous, and why do cancer cells act
hostile to normal cells that were originally the same “co-worker”? And will it
drive people to the end of physical life?

Huge amounts of money have been invested around the world, and
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cutting-edge science and technology have been used for many years to
investigate the cause and treat the disease, but we have not yet reached the
point where we can declare that we have completely overcome the cancer.

Regarding cancer treatment, even if we think we can see the light, the
correct answer is evaded and the goal is far away for a long time.

Cancer is one of the mysterious things whose identity is not well
understood even if we make full use of human wisdom.

However, in reality, the number of cancer patients is extremely high, and
it has been the number one cause of death in Japan for many years. In many
countries around the world, along with diseases caused by arteriosclerosis such
as ischemic heart disease and cerebrovascular disease, cancer is one of the
leading causes of death and one of the most common diseases.

Cancer is a disease closely related to DNA abnormalities. In this book, the
author introduces a new, non-traditional hypothesis (the state of cancer cells
is close to the state of normal cells reverting to primitive cells), along with a
general commentary on the mysterious existence of cancer. The author shows
the relationship between carcinogenesis and DNA while tracing the history
of the universe and the earth and the history of DNA that appeared in that
history and has been maintained as a blueprint for living things. And I would
like to review our view of cancer, which seems to be a devil, from a different
perspective than before.

Why are there cancers and illnesses? How to view them is the original?
Is illness all negative? Is there no positive factor in illness? Is it completely
impossible to turn the disease into a positive one? I would like to talk about
such questions.

The author has been in clinical practice for many years as a cardiologist.

One of the reasons I majored in cardiology is that I rarely become an
attending physician for cancer patients. Most of the patients targeted by

cardiology are very unlikely to have a definite life expectancy of one year or six
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months, as in cancer patients, even if it is quite severe at the time of admission
and may leave some dysfunction thereafter. Of course, although the frequency
is low, there are serious cases of death without any effect even with the latest
intensive care, but in many cases, the patient can be discharged energetically,
and the life expectancy after that is sometimes kept as long as a healthy person
depending on the method of recuperation.

For the first time in clinical training when I was a student, I actually came
into contact with a terminal cancer patient, and the short-term training ended
without a good understanding of the situation, and I was so impressed with the
tragic condition of just waiting for death without a cure, which made me want
to avoid seeing patients with terminal cancer.

I think this is one of the reasons why doctors chose a department that does
not deal with cancer.

As a doctor, I ask myself again what cancer is, considering my attitude
that I rarely face cancer and stay close to terminal cancer patients. And I hope
that it will help readers, not just me, to rethink their traditional impressions of
cancer, so I decided to write it.

This book does not cover the most advanced cancer treatments and the
most advanced cancer prevention at the moment.

Rather than taking up cutting-edge scientific and medical content, I would like
to talk about whether the old common sense that life is one-time only is true or not.

Many People don’t want to waste precious life time for cancer because they
will never come back to life once they die. They want to use it meaningfully for
work, hobbies, travel, etc. They want to leave a name for posterity as a proof that
they existed. They are working hard with the belief that the effort to do so is a real
effort. To do that, they want more time and don’t have time to get sick. They must
think that no matter how negative their minds and thoughts are, it does not matter
so much in order to achieve that big purpose.

All of us feel the simple question of whether it is true that no matter how hard
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we try, if we die, only our name will remain, and that we will only have one life.
However, there is no immediate evidence around us that this is not the case.

Do we happen to be born in this universe, in the solar system, on Earth, in
Japan, and to our parents only once? What is the true purpose of “living” and
“being alive” in this way? Depending on the content of the answer, it may not
be 100% negative to get sick.

What is the purpose of life? Because life is only once, is it the best life to
live as you like? Is it the main purpose to become famous and leave its name to
posterity? Is the way of life that follows the common sense that the person who
lives for the sake both of others and the world is the greatest person is the true
life? Or is family safety and prosperity of descendants the greatest purpose of
human life as a living thing?

When a person gets various illnesses including cancer and some
inconveniences occur in their lives, he must urgently ask, “What is life? What
is a person living for?” If he has the opportunity to think so, it may be one of
the positive aspects of illness. On the contrary, he didn’t think seriously until
that happened, so don’t you think the physical cells are asking him that way?

Instead of blindly believing in the words of others (common sense) as they
are, you can ask yourself with your own words and thoughts, and as a result, you
can approach the truth of having been born even a little and release the burden
of your heart. If so, it means that you have had valuable time in your life. Just
extending the time your body is alive may not be your greatest goal in life.

If T could provide such an opportunity for you to ask yourself, then the
purpose of this book has been achieved.

In the first part, I explained what cancer is like, its current status, causes,
and prevention.

In the second part, I ask that suffering from cancer, which is a DNA
disease, or getting sick in the first place should be an opportunity to think

about the significance of human life. By briefly looking back on the long path

153



that DNA has taken through the history of the universe, the earth, and living
things, what exactly is the existence of human beings, which is one species of

living things made with DNA as a blueprint? I considered.
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Part 1. What exactly is Cancer?



Chapter 1. Explanation of Cancer

1. Explanation of technical terms

The word “cancer” when written in Japanese hiragana (Japanese
alphabet) is a general term for malignant neoplasm. The word “cancer” written
in Chinese characters means that it is a malignant neoplasm derived from
epithelial cells, and sarcoma means that it is a malignant neoplasm derived
from non-epithelial cells. “Cancer” written in Japanese hiragana includes those
that do not form a mass, such as leukemia.

The words “breast rock” written in Chinese characters were used in
medical books of the Edo period, and “rock” written in Chinese characters had
the phonetic sound of “gan” when read in Japanese. This is considered to be the
origin of the term. The reason for the Chinese character for the rock being used
is that cancer itself is hard like a lump to the touch.

“Cancer” in English and krebs in German, both mean crab. The first
person to compare “cancer” to a crab is said to be Hippocrates (BC 460-BC
360), an ancient Greek doctor called “the father of medicine” and “the ancestor
of epidemiology”. Breast cancer surgery had already been performed in ancient
Greece, and there is a theory that the term was based on a memo written by
Hippocrates who sketched a mass of breast cancer that had been resected,
saying, “The cancer infiltrated the surrounding tissue and looked like a crab

with outstretched limbs.”

2. Diagnosis of cancer

The diagnosis of cancer is ultimately made by observing the target cells
under a microscope and pathologically examining them for their characteristic
findings as malignant cells. It is possible to make a diagnosis that is quite

suspicious from the symptoms and the results of medical examination(blood
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test, roentgen test, endoscopy, ultrasonography, etc.), but it is necessary to
wait for the results of pathological tests to make a final definitive diagnosis.
Each cell is visually observed through a microscope to determine whether its

morphology is malignant (Fig. 1). It is a laborious and skillful task.

Colorectal cancer (adenocarcinoma) Lungcancer (squamous cell carcinoma)

(Fig. 1. Micrograph of cancer tissue)

3. Why is cancer tissue malignant ?

Cancer cells differ significantly from normal cells and benign tumor cells
in the following points:

Cancer cells are immortalized and their growth does not stop.

Cancer cells have an abnormal morphology that does not play their
original normal role, and proliferate ignoring the surroundings without causing
contact inhibition. (Contact inhibition means that when normal cells increase
to a certain density, they sense contact with neighboring cells and stop cell
division, and suppress excessive growth.)

No scaffolding is required for the growth of cancer cells. (When normal
epithelial cells and fibroblasts are grown on a petri dish, they cannot grow

unless they are fixed on the bottom of the petri dish. This is called a scaffold.)
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Every time cell division occurs, cancer cells with different genetic
properties are produced.

When they become malignant, they infiltrate or metastasize to other tissues.

Human cells, which are multicellular organisms, have a total of about 37
trillion cells throughout the body, exist at a constant density, work in concert with
cells that perform various functions and finally act as an individual. Each organ
cell has its own role and cooperates with each other to support life activities.

Cancer occurs when a normal gene in a single cell is mutated in one
place. If the cancer cells stay in this state, they will still behave calmly in the
precancerous state. If some external or internal factor is added to them and
mutations that force cell division overlap, they become cancer cells. In the
early stages, cancer cells are destroyed by the function of the immune system,
but if cell division continues, it causes the phenomenon of deletion or increase
of genes in chromosomes, or the phenomenon of metastasis of cancer cells.

Cancer cells undergo very active cell division and proliferate abnormally
in large numbers, and as a result, only a small number of cancer cells consume
nutrients that should be consumed to maintain normal cells throughout the
body. It causes malnutrition in normal cells.

Furthermore, because cancer cells do not function normally, they not only
impair the function of the organ from which they originated, but also metastasize
to other distant organs by being sometimes carried by blood or lymph. They
proliferate at the metastasized organ and also inhibit the function of it.

The essence of cancer is that only cancer cells proliferate abnormally by
ignoring the coordination of each organ cell, impairing the normal functioning
of organs and resulting in the death of one person. The normal maintenance
system, which is laid out in multiple layers such as the detection and repair
mechanism of abnormalities in DNA and the immune response, works to repair
and in some cases destroy the abnormal DNA and suppress the growth of

cancer cells. However, cancer cells grow through those networks (Fig. 2).
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Carcinogenesis can be compared to the corporate organization of human
society as follows. In one company consisting of many departments, it starts
when one originally good employee of a certain department receives some kind
of stress. After that, he disobeys his boss’s orders and completely ignores all the
rules that he must comply with as an employee, such as company regulations,
annual plans, corporate ethics, etc., and begins to work alone and immature.
After that, they will gradually increase the number of supporters by making
aggressive solicitations and paying large rewards. And they work independently
with no cooperation with the normal employees around them. And even if
they exceed the capacity of the department, they will increase the number of
employees one after another. The department will not be able to work normally
and will malfunction. This has a negative impact on the other departments
involved and even the entire company organization. They also use the planned
budgets of other departments without permission, and while giving a loss to the
company, they will become a stronger force without declining. They don’t do
their jobs at all, so ordinary employees get wrinkled and exhausted. At this stage,
things become clear inside and outside the company. Many executives, including
the president, will take various measures to manage the situation. If the initial
measures such as dismissal are not successful, this power will gain momentum
and expand from one department to another nearby while consuming unplanned
and unlimited budgets. Even if countermeasures are taken, it will proceed
without any effect, and eventually one company organization that seems to be
strong will not function as an organization and will go bankrupt and dissolve. A
situation similar to this is occurring in one’s body.

What kind of solution should the person in charge of the corporate
organization take under these circumstances? One option is to eliminate and wipe
out immature discordant forces when they are small. However, if it is widespread
throughout the organization, separating its power means the destruction of the

organization. This means that in the case of early-stage cancer, treatment is
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completed by excision, but in the case of advanced cancer, excision surgery is not
indicated for the following reasons. One reason is that the excision range is too
large, and if it is removed, the function of the organ itself will be impaired, and
the other is that all of the cancer cells which have spread to the whole body are
cannot be completely removed. The measures to be taken by the person in charge
of the company are to face the growing immature incongruity forces seriously,
investigate the cause of stress at the meeting and eliminate it, and gently and
warmly reconcile the employees in the company, and so on. It is important to
make an effort to find a way of coexistence with these. Other than these, there
will be no way to survive the company. However, it is unclear whether these
measures will work. Even if complete elimination is not possible, it is possible to
extend the life of the company by weakening its momentum. This corresponds to
the fact that it is possible to extend the subsequent life to some extent even if the
cancer patient cannot be completely cured.

What does “persistent dialogue” correspond to in cancer treatment? In
addition, as a preventive measure before the situation becomes so serious,
clarifying the cause of the employee’s change of heart and making efforts to
relieve stress etc. is the same as carcinogenesis prevention. Find out the cause
of carcinogenesis around you, remove it at an early stage, take care of your
body with a gentle and warm heart, make an effort to detect abnormalities at an
early stage by examinations, etc., and if found, treat it at an early stage. These
are the standard workarounds. If the stage is highly advanced, there is no
curable treatment, and there is no choice but to accept it.

Even if a person stays healthy, life does not last forever and is limited.
Even if you develop cancer, if you can seriously focus on your original purpose
of life in a short and concentrated time instead of regretting it, the onset of

cancer is not negative, but rather I think it can be a valuable opportunity.

160



Normal cells Cancer cells

e

1. Distorted morphology (cell atypical)

Cancer cells

Normal cells

[o[e]e]olo]e)
Q|00 |C
(==l K=l (=l (=R (=]
eelejelele)

2. Cells proliferate
irregularly to form a mass

Cancer
cells

Normal cells

3. Infinitely repeat cell division
and infiltrate surrounding tissues

DA

. 4. Metastasize to
distant organs

(Fig. 2. Proliferation of cancer cells)
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Chapter 2. Statistics on Cancer in Japan

The current total cancer mortality rate and cancer mortality rate by organ

are shown from the published medical statistics data (Figs. 3, 6, 7, and ).
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Note: The decrease in heartdisease in 1994 and 1995 is considered to be due to the impact of the
revision of the death certificate.

(Fig. 3. Annual transition of causes of death of Japanese people)

Looking at annual transition of life expectancy of Japanese people, around
1988, the average life expectancy of Japanese women was the longest in the
world. In other words, the high cancer mortality rate became clearer because
the treatment results of cancer did not improve compared to other diseases
while the average life expectancy was extended by gradually overcoming
diseases other than cancer(Fig. 4). The increase in pneumonia seems to be

argely due to aspiration pneumonia in the elderly.
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(Fig.4. Annual transition of life expectancy of Japanese people)

Furthermore, looking at the mortality rate of Japanese people by age

group in 2010, it can be found that cancer is the leading cause of death in the

youth (Table 1).

Age
20~24
25~29
30~34
35~39
40~44
45~49
50~54
55~59
60~64
65~69
70~74
75~79
80~84
85~89
90~
95~89

100~

Suicide

Cancer

Heart disease

Senility

2nd 3rd 4th 5th

Unexpected Cancer

= Heart disease

Cerebrovascular
Unexpected
Cancer
Unexpected
. Heart disease
suicide

Cerebrovascular

Suicide
Suicide
Unexpected
. Cerebrovascular
Heart disease B
Pneumonia
Pneumonia
Senility

T Cancer Cerebrovascular

Senility
- _ Cancer
Heartdisease =~ Pnemonia

Unexpected: Unexpected death, Cerebrovascular: Cerebrovascular disease

(Table 1. Ranking of Japanese causes of death by age-2010)
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Many people die of cancer during the period from middle age to old age.

Japanese people develop cancer at a high rate, and about 1 in 2 people
develop cancer. Fortunately, treatment has cured about 40% of men and about
30% of women, but it is speculated that such good results in many cases were

brought about by being found in early-stage cancer conditions (Fig. 5).

Carcinogenesis ) Death from
probability e cancer probability
In a lifetime In a lifetime

62% 25%
In a lifetime In a lifetime
46% 16%

Cumulative morbidity risk based on 2013 data and
cumulative mortality risk based on 2015 data

(Fig.5. Frequency of carcinogenesis in Japanese)

Some cancers are easy to find early, such as stomach cancer, and some
are hard to find early, such as pancreatic cancer, and the treatment results for
cancers that are not found early are naturally poor (Table 5).

The following shows the annual changes in all cancer mortality rates and
cancer mortality rates by organ in Japan (Figs. 6, 7, and 8).

Since 1996, the overall cancer mortality rate has been on a downward
trend, but it can be seen that it is relatively high because non-cancer diseases
are further reduced (Fig. 6). It can also be speculated that the increased lifespan

has increased the mortality rate of cancer, a difficult-to-treat disease.
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(Fig. 6. Frequency of cancer as a cause of death in Japan)

Looking at the cancer mortality rate by organ, the decrease in gastric
cancer mortality rate is remarkable for both men and women. In the future, it
is expected that both the incidence rate and mortality rate will decrease further
due to the spread of Helicobacter pylori eradication. A reduction in uterine
cancer is evident in women. Lung cancer is increasing in both men and women.
It is said that the effect of lowering the smoking rate will not appear until
several decades have passed, so it will start to decrease in the future. However,
since the effects of passive smoking and air pollution remain, public health
measures such as smoking cessation are still required. Colorectal cancer is also
increasing. There are reports that increased intake of red and processed meats
and intake of high-fat diets are involved. Liver cancer is declining, but will
continue to decline as hepatitis virus prevalence declines. In the future, there

is a risk of an increase in liver cancer caused by fatty liver (Fig. 7). Pancreatic
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cancer is increasing in both men and women. Due to the difficulty of detecting
early-stage cancer, in many cases it seems that complete treatment is difficult
because the cancer is already advanced at the time of detection. It has been
reported that diabetic patients have a high complication rate of pancreatic
cancer, so special attention should be paid to those who have newly discovered
diabetes. At present, if there is any doubt, it is recommended to perform CT
and MRI examinations as soon as possible for early detection of pancreatic
cancer, even if it seems to be a little over-examination (Ultrasonography seems

to be a little less accurate in detecting pancreatic cancer).
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Center for Cancer Control and Information Services
National Cancer Center, Japan

(Fig. 7. Frequency of cancer as a cause of death in Japan by gender-1 by organ)

There is concern that thyroid cancer will increase in the future due to the
effects of radioactive contamination caused by the nuclear accident caused by
the Great East Japan Earthquake. Gallbladder, bile duct cancer, and esophageal
cancer tend to decrease slightly (Fig. 8).
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(Fig. 8. Frequency of cancer as a cause of death in Japan by gender-2 by organ)
In general, cancers that are difficult to detect at the early stage by medical

test are likely to be difficult to cure because they are only found when they

become advanced cancers.
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Chapter 3. Causes and Mechanisms of Carcinogenesis

Why do cancer cells develop from normal cells? This theme has been
studied for a long time, and although it has become clear to the smallest detail,
it is still difficult to say that the reason for this has been completely clarified.

Regarding carcinogenesis, I will introduce the facts at the present time
or the generally supported theory with reference to overseas literature and

materials of the National Cancer Center in Japan.

1. Epidemiology of carcinogenesis

British epidemiologist Richard Doll and colleagues first reported in the
world on human carcinogenic factors in 1981, based on vast amounts of data.

The first place was food and nutrition, the second place was smoking, and
the third place is profession. Food-nutrition and lifestyle-related habits such as
smoking, drinking and food additives alone made up 69% of the total. It was
concluded that diet was most related to the onset of cancer because the pattern
of cancer development (incidence frequency of carcinogenesis by organ)
changed with the times even in the same country and comparisons between

ol countries around the world (Fig. 9).

Since then, detailed investiga-

Food
additive(<1%), 1%

Infectionand
unknown, 13%

tions of carcinogenic factors have

Is / Medical, 1%

been conducted around the world,

and in 1996, Harvard University in
the United States also announced. In

this document also it was concluded

Environmental
pollution, 2%

that diet in adulthood is the number
one cause of carcinogenesis, including

(Fig. 9. Percentage of carcinogenic causes abnormal llfestyles such as smoklng,

in humans-UK, 1981)
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(Fig. 10. Causes of human carcinogenesis-USA, 1996)

Harvard Report on Cancer Prevention, Volume 1:
Causes of Human Cancer, Cancer Causes Control
1996: 7; S3-S59

diet, obesity, lack of exercise, drink-
ing, and food additives. It was also
concluded that while habitual factors
alone account for 69%, there were
not so many cases where dangerous
substances in the abnormal occupa-
tional environment or environmental
pollution caused carcinogenesis. This
content was almost the same as the
Richard Doll data mentioned above

(Fig. 10).

The causal relationship between foods and nutrients and carcinogenesis is
generally proved by animal experiments mainly with a single substance. How-
ever, in real life, this proof method does not immediately reflect the real world
because it is modified by many other factors (food additives, how to eat, etc.).
Even if epidemiological data is correct, not only in foods, the pathogenic mech-
anism is not always simple and clear. These two data are from Europe and the
United States, and do not immediately apply to Japan. However, as lifestyles
including diet are becoming westernized in Japan, the proportion of carcino-
genic factors in Japan is expected to be close to those in the future.

Compared to the United Kingdom and the United States, the data in Japan
are characterized by fewer lifestyle-related factors and a higher rate of bacteri-

al and viral infections.
2. Carcinogens

In 1775, it was reported to the Medical Society that soot could be

associated with scrotal cancer, which often occured in British chimney cleaners
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at the time. Subsequent research identified Benzapyrene in soot and coal tar as
the causative agent and found it to cause lung, skin and scrotal cancers. This is
the first reported case of occupational cancer in the world.

Since then, research on carcinogens has been actively conducted, and many
substances and environments related to carcinogenesis have been identified.

A large number of substances and environments are listed in the cancer
risk list of the International Agency for Research on Cancer (IARC), which is a
department of the World Health Organization (WHO). It is revised every time
there is a new research presentation, and the list can be viewed by anyone on

the Internet homepage (https:/www.iarc.fr/).

The risk as a carcinogen is classified into 4 levels.

Group 1: “Carcinogenic to humans” There is enough evidence to conclude
that it can cause cancer in humans.

Group 2: “Probably carcinogenic to humans” This group is further
divided into two subgroups.

Group 2A: “Probably carcinogenic to humans” There is strong evidence
that it can cause cancer in humans, but at present it is not conclusive.

Group 2B: “Possibly carcinogenic to humans” There is some evidence
that it can cause cancer in humans but at present it is far from conclusive.

Group 3: “Unclassifiable as to carcinogenicity in humans” There is no
evidence at present that it causes cancer in humans.

Group 4: “Probably not carcinogenic to humans” There is strong evidence

that it does not cause cancer in humans.

There are numerous chemicals that have been found to induce cancer
as an occupational disease. These chemicals also contain many pesticides,
herbicides, anti-cancer drugs and immunosuppressants. Details are described

in the material at the end of the book. Please refer to it.
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Strict management based on the Dangerous Goods Handling Manual is

required for the handling of the chemical substances classified into Groups 1 and 2.

3. Mechanism of carcinogenesis
Human DNA, which consists of 3.2 billion base pairs, contains
information in 20,000 genes that produces all the amino acids (proteins)

necessary for human activity and maintenance of life (Fig. 11).

Cell nucleus Chromosomes

Base pair
There are 23~ DNAs finely
pairs (46) of ~ folded into DNA Humans have 3.2
chromosomes ~ chromosomes billion base pairs and
in the nucleus have a vast amount of

of human cells genetic information.

(Fig. 11. DNA has about 3.2 billion base pairs in the cell nucleus)

Even normal people get a lot of damage to their DNA every day. The
causes include ultraviolet rays, carcinogens in food, harmful substances in the
air, infectious diseases such as viruses and bacteria, cell damage due to stress,
and active oxygen, which are classified into the above-mentioned carcinogens
and environment. However, just because normal cells are damaged does not
mean that they will develop cancer immediately. It is said that even if one or
two carcinogenic mechanisms work, it does not cause cancer. This is because a
very sophisticated safety mechanism is programmed in the DNA itself so that

it can detect abnormalities in various aspects and perform repair actions.
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The 37 trillion cells that make up the human body all carry the same
DNA, even in different organs. Although the degree varies depending on the
organ, most of the cells that have deteriorated in function due to aging, have
become cancerous, or have abnormalities inside are removed by apoptosis (cell
death). This mechanism prevents the growth of most tumors.

Cells lost due to apoptosis are promoted to new cells by cell division.
(However, it is said that myocardial cells and nerve cells do not regenerate.)
This cell division goes through a number of steps (Figs. 20 and 21). A system
that monitors and detects molecular-level abnormalities that occur during
this period is working, and if any abnormalities are found, the work is
stopped, waiting until the correction is completed, and then restarted, which
is extremely complicated. A clever precision machine-like mechanism is in
operation. A gene with a program to do this work is integrated into the DNA.

If various abnormalities that occur during this complex process of cell
division are not corrected, new abnormal cells are formed, and then survive
without undergoing apoptosis (cell death), this is also a carcinogenesis. It will
be a mechanism.

As mentioned above, many carcinogens have been reported, but it is not
so clear how they cause carcinogenesis.

To give one example, asbestos (asbestos) was once in the limelight because
its carcinogenic effect was taken up by the media. Asbestos is one of the most
familiar substances in our daily lives. In Japan, there was a time when its use
was encouraged as a building material, and it was also used in car brakes, vinyl
tiles, textiles, fish nets, toasters and hair dryers. However, nowadays, if the
occupational history is clear or if there is a history of living in the vicinity of
the factory that handled asbestos, the government has implemented a system
to guarantee the health damage caused by asbestos. It is said that even a small
amount of asbestos can cause lung cancer and malignant mesothelioma, but the

carcinogenic mechanism is not clear. There are three main theories as follows. 1.
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DNA damage due to the active oxygen generation of asbestos, 2. Chromosome
partitioning disorder theory (asbestos fibers are entangled during cell division),
3. Absorption to DNA of specific molecules or mutagenic molecules. However,
it is not finalized. The carcinogenic effect of active oxygen is also recognized
in radiation (as an indirect effect) and tobacco.

It is a well-known fact that tobacco is closely related to lung cancer, but
not all lung cancer, but squamous cell carcinoma and small cell carcinoma
are particularly closely related to tobacco. Other types of lung cancer, such as
lung adenocarcinoma, have little to do with smoking. However, the incidence
of these cancers is still higher in smokers than in nonsmokers. Smoking is
associated with approximately 30% of all cancers (such as gynecological
cancers and pancreatic cancers) that seemingly are not directly related to
smoking except lung cancer. Cigarette smoke contains substances contained
in the cigarette itself and compounds newly produced by their incomplete
combustion, and it is reported that there are about 5,300 types in total. It
contains about 70 carcinogens, including polycyclic aromatic hydrocarbons and

tobacco-specific nitrosamines.

* Multi-stage (3 stages) carcinogenesis theory

In the 1940s, Berenblum of the United States proposed a two-stage
carcinogenesis theory. The theory is that carcinogenesis occurs in two stages:
an initiation action in which a carcinogen first triggers the canceration of cells,
and then a promotion action that promotes carcinogenesis.

At present, the multi-stage carcinogenesis theory (Vogelstein, 1988,
United States of America), which adds the progression action that changes
cancer cells to malignancy, to the above two actions is influential.

According to this theory, cancer cells are generated (initiation action)
when genes of normal cells are damaged by carcinogens and become abnormal,

but the number of cancer cells does not increase at once. After that, the action
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of promoting the growth of cancer cells (promotion action) and the action of
further damaging and mutating genes (progression action) are added, so that
the cancer cells proliferate under a total of three stages of action (Fig. 12).

It has been reported that when the presence or absence of cancer cells
is examined at the time of dissection of a person who died of a disease other
than cancer, the presence of cancer cells can be confirmed in almost all cases,
albeit in a small amount. Therefore, not only the initiation action but also
the promotion action and the progression action play an important role in

carcinogenesis.

Mechanism of multi-stage
carcinogenesis
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@ The number of
cells with one
abnormality increases

v
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+

@ Highly malignant
cells are formed
and spread to the
surroundings

(Fig. 12. Mechanism of multi-stage carcinogenesis)

The main carcinogenic mechanisms are as follows.
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1) Oncogene (proto-oncogene)

2) Tumor suppressor gene

3) Gene mutation

4) Epigenetic mutation of genes

5) Abnormalities during cell division (abnormalities in the cell cycle)

6) Chromosome instability

Each mechnism is briefly explained below.

1) Oncogene (proto-oncogene)

There is a gene that has the function of removing and repairing
abnormalities that occur in DNA, and if the function of this gene becomes
abnormal, it will also damage the DNA of the normal part, causing
carcinogenesis. The gene that performs this function before it becomes
abnormal is called the proto-oncogene, and is often simply referred to as
the oncogene. This gene is a gene that originally functions as a normal
cell function, but whose activity is abnormally increased, which promotes

carcinogenesis. Many genes have been identified (Fig. 13).

Action of oncogenes)
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(Fig. 13. Action of oncogenes)
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2) Tumor suppressor gene

Tumor suppressor genes are genes that suppress the canceration of normal

cells by suppressing cell proliferation, repairing wounds in the DNA of cells,

and inducing apoptosis (cell death) in cells. (Fig. 14).

In the body of multicellular organisms, most cancerous cells or cells with

internal abnormalities continue to be removed by apoptosis (cell death), which

prevents the growth of most tumors.

Functions of tumor suppressor genes
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(Fig. 14. The function of the tumor suppressor gene suppresses carcinogenesis.)

When this gene is inactivated and its function is reduced, it becomes more

likely to develop cancer (Fig. 15).

When the tumor suppressor gene becomes inactive

Tumor suppressor gene
PP 9 Oncogene
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(Fig. 15. When the tumor suppressor gene becomes inactive, it becomes easier to develop cancer.)
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3) Gene mutation
Gene mutations can occur in normal cells, but the probability is as low as

107 or less per gene in one cell generation. A gene mutation means that a gene
code error occurs due to various carcinogenic factors such as the above-men-
tioned carcinogens and environment such as tobacco, carcinogens such as
charred food, and radiation such as ultraviolet rays.

The most basic software (language) of a computer is written with a com-
bination of two letters 0 and 1, but DNA is software made with a combination
of four types of bases G, A, T, and C. Mutations occur when these bases are
mistaken for a variety of carcinogenic causes. If the DNA that records the on-
cogene or tumor suppressor gene is mistaken, the oncogene is activated or the
tumor suppressor gene is inactivated, which promotes carcinogenesis.

Figure 16 shows examples of gene mutations due to single nucleotide replace-

ment type, single nucleotide depletion type, and chromosome deletion.

—
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—
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Examples of normal genes
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Examples of mutated genes

Examples of single nucleotide substitution genes

Produce
abnormal protein

"C" replaced with "T"

-GAT-@TA-GCC-GCC-AGA-TCC-CCG-ATG-A
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(Fig. 16. When a gene mutation occurs)
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Normally, the DNA code determines the protein synthesized by the se-
quence of 3 bases out of 4 bases G, A, T, and C. Therefore, if the base (© with
a round background is replaced or lost by another base, normal proteins will
not be synthesized. If a chromosome deletion occurs, the code itself will be lost

and the necessary protein will not be synthesized.

4) Epigenetic mutations in genes

All cells in our body basically have the same genetic information, but they
grow into cells in different organs because they mark genes that are used and genes
that are not used. Epigenetics is the discipline that elucidates these landmarks.

Intracellular DNA is wrapped around a protein called histone (Fig. 17).

Chromosome

Histone

(Fig. 17. Relationship between cells, nuclei, chromosomes, DNA, and histones)
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There are two types of marks, one attached to DNA and the other
attached to histones. If even one of these marks is misaligned, the read genetic
information is incorrect. Even if there is no abnormality in the base sequence
of DNA, if there is an abnormality in the reading side, it has become clear that
it causes carcinogenesis. Two abnormalities, DNA methylation and histone

modification, are considered to be the most common causes (Fig. 18).

A. Transcription activation gene

—> ON Acetylated histone

Transcription start point

B. Transcription inactivating gene

Methylated histone

(Fig. 18. Methylated histones do not work as markers and
cannot read genetic information. A: normal, B: abnormal)

When DNA methylation occurs, genetic information is not read and
necessary proteins are not synthesized, which causes cells to not work properly.

The causes of these abnormalities are the same as the usual carcinogenic causes
such as aging, infection, chronic inflammation, lifestyle and environmental factors.

It is well known that even if there is no abnormality in the DNA sequence,
abnormalities appear at a certain frequency in DNA replication during cell division

as if there were abnormalities in DNA due to abnormalities in the surrounding area.
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5) Abnormalities during cell division (abnormalities in the cell cycle)

Most carcinogenesis caused by genetic abnormalities is associated with
disruption of cell growth control. Whether or not cell division begins is determined
by the last R point of the G1 phase. Most cells stay at this stage, waiting for cell
division, with the railroad crossing barrier down. When the weight that lowers
this barrier comes off, cell division begins and progresses to the end. Without
this weight, cells will continue to divide. Some cancer cells lose their function
as a weight due to an abnormality in the protein that becomes the weight. If an
abnormality is found in the DNA in G, it has the function of waiting at the R point,
but if there is an abnormality in the checking mechanism, cell division will proceed

with the abnormal DNA as it is (Fig. 19).

In the G1 phase, it will be decided whether to proceed to the S phase
according to the external situation.

DNA damage - Stop in G1 phase

when DNA damage occurs

M » G */( ?r(:wth - When cell division is required, it
( ACIONS responds to growth factors and
promotes the transition from G1

to S.

R point
R point
S (Restriction point)

Points to decide whether to
G2 '\/ proceed to the S phase

Cell cycle

(Fig. 19. Conceptual diagram of cell cycle)
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Process of Cell Division
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(Fig. 20. Conceptual diagram of the mitotic phase (M phase))

Stage M is the most closely associated with carcinogenesis in each stage
of the cell cycle. If there is an error in the S phase, the cell dies, but even
if an error occurs in the M phase, the cell does not die, and the cells that
remain abnormal are produced. The M period ends in just 30 to 60 minutes.
In addition, it takes only a few minutes from the beginning to the end of
chromosome distribution (anaphase to telophase), and the chromosomes are

distributed very quickly. Therefore, the probability of error is high (Fig. 20).

6) Instability of chromosome

In normal cells, cells in all organs carry the same chromosomes, but
cancer cells have slightly different chromosomes in the same cancer lesion.
This is because incomplete cell division gives rise to new cells that carry
different chromosomes, but some of them survive without dying, and those

cells become cancer cells.
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(Fig. 21. Telomeres are shortened by the number of cell divisions)

There are thousands of 6-base pair (AGGGTT) recurrent arrays called
telomeres at the ends of both sides of a human chromosome. During cell
division, this site is not replicated because it is the part of the marker that the
primer RNA that directs the initiation of replication confronts. Therefore,
the chromosomes gradually shorten by the number of cell divisions, which
is one of the so-called aging deterioration of DNA. When all telomeres are
consumed (up to about 50 replications), cell division is no longer possible. If
a normally functioning part next to a telomere is omitted and replicated, new
cells will not be established and will break and disappear. However, in cancer
cells, this mechanism does not work, and cell division occurs with short
chromosomes, or chromosomes easily fuse with each other to form abnormal
chromosomes, making it easier for cancer to develop. This is the reason why
chronic inflammation sites with a high number of cell divisions are more
likely to develop cancer, and older people who have already repeated cell
divisions more frequently than younger people are more likely to develop
cancer (Fig. 21).

In addition, eukaryotic single cells have high enzyme activity called
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telomerase, which restores and extends telomeres, and telomeres do not
shorten. Therefore, although eukaryotic single cells are “non-aging” cells that
can divide cells many times, the telomerase activity is high even in cancer

cells, and cell division does not stop.

Finally, I will explain the difference in the behavior of “adaptation”
between eukaryotic unicellular organisms and multicellular organisms. In
normal cells, there is a checkpoint in the middle of cell division, and when
an abnormality is detected, there is a mechanism to suspend cell division and
wait for it to be repaired. However, it is possible that a normal eukaryotic
unicellular organism senses an abnormality and even though a stop signal has
arrived, it resumes cell division without stopping. Since eukaryotic unicellular
organisms only clone by cell division for proliferation, continuing cell division
is to create new cells even if some changes (mutations) in the chromosome
are observed. This can be advantageous in avoiding natural selection, leading
to the survival and “fitting” of eukaryotic unicellular organisms even in
difficult environments. On the other hand, in multicellular organisms, sexual
reproduction causes chromosomal changes on a regular basis, so there is
no need for chromosomal changes (mutations) during cell division, and it’s
good for cells in each organ simply clone. The occurrence of chromosomal
abnormalities during cell division is rather disadvantageous because the cells
die or become cancerous. If the mechanism acquired in the era of eukaryotic
unicellular organisms that continues cell division even if there are some
mutations in chromosomes works in multicellular organisms, it is related to
carcinogenesis and works disadvantageously.

It is explained in the next chapter that if the function of old genes
acquired in this eukaryotic unicellular organism era is restored to multicellular

organisms, it can cause carcinogenesis.

183



4. "Throwback" theory

In 2014, a research team led by Professor Thomas Bosch (Evolutionary
Biology) of the University of Kiel, Germany, discovered cancer in hydra,
one of the early organisms that evolved from unicellular to multicellular
organisms, and he announced the theory that cancer has existed since the birth
of multicellular organisms on the earth. He also stated that carcinogenesis does
not completely disappear from multicellular organisms on Earth.

Around the same time, Professor Paul Davies (Theoretical Physics)
of Arizona State University in the United States and others announced the
following hypothesis.

When observing the characteristics of cancer cells, it seems that cancer
cells have “returned” to the state of unicellular organisms that were often seen
on the earth more than 1 billion years ago, so cancer may be an evolutionary
regression phenomenon that reverses the evolutionary process before the
emergence of complex life forms.

Cancer cells have the following four features that normal cells do not have.

1) The genetic features of cancer cells resemble those of primitive
unicellular organisms.

Cancer cells are not programmed with cell death (apoptosis) in the cells of
evolved organisms such as mammals. While some cancer cells are rich in genes
found in unicellular organisms (primitive cell genes), new genes (of evolved
multicellular organisms) that were born in later times do not play a major role
in the growth of cancer.

This is due to the fact that gene maintenance methods differ between
primitive unicellular organisms and evolved multicellular organisms.
Primitive unicellular organisms maintain their genes by making copies
(cloning), whereas evolved multicellular organisms reproduce them by sexual

reproduction. Therefore, cell death is not programmed in primordial unicellular

184



organisms and proliferates indefinitely. On the other hand, in evolved
multicellular organisms, old cells are more prone to error in gene replication,
so cell replication is programmed to end (cell death) when certain conditions
are reached. And gene maintenance is carried out by transferring to a new

individual by generational change by sexual reproduction.

2) Cancer cells can survive with less oxygen.
This is one of the reasons is that cancer cells are close to the primitive

single cells that lived on the oxygen-poor Earth 1 to 1.5 billion years ago.

3) Cancer cells metabolize differently from normal cells (produce lactic acid).
Cancer cells convert glucose into energy at a high rate and produce lactic
acid in the process. Since lactic acid is generally produced when metabolized
in an oxygen-free environment, cancer cells inherit the characteristics of
cells that lived in the ancient times of the earth when oxygen was scarce. This
phenomenon is called the “Warburg effect” after Otto Warburg, who won the

Nobel Prize in Physiology or Medicine in 1931.

4) Cancer cells produce acids in addition to lactic acid.

The Primitive Earth is completely different from the present Earth and
has an acidic habitat, and cancer cells create an environment similar to the
Primitive Earth, so it is considered to be one of the properties that represent the
primitive nature of cancer cells.

According to the hypothesis of Paul Davies et al., carcinogens and changes
in the living environment act on the genes of normal cells as damage and
stress, and the genes that control advanced functions are destroyed to maintain
cell life. In addition, it is supposed to activate the gene part that is common to
the most basic primitive cells. This is similar to a malfunctioning computer

activating the operating system’s safe mode to boot a more “safe and secure”

185



system. That is, when an error occurs in DNA replication due to a strong
stimulus, the defense mechanism that the gene of the primitive cell, which is
the initial setting as a safe mode, is activated as a restart system works, and the
cell responds to an abnormal stimulus received from the outside. They say they
are trying to sustain life (that is, genes).

Carcinogenesis is a phenomenon that occurs in an attempt to maintain
the survival of only one cell in the human body, which consists of about 37
trillion cells, and does not begin in an attempt to destroy or attack the entire
organization of the human body. It just happens that the survival of a single cell
that begins to break is successful, and then the gradually growing cancerous
tissue is only adversely affecting the entire organization of the human body as
a result.

In short, cancer may not develop in an attempt to hurt a person, but
rather in an attempt to protect itself from the abnormal stimulus caused by the
damage to normal cells.

As applications for treatment based on this hypothesis, inhalation of
oxygen at a concentration slightly higher than normal and enhancement of
immunity by artificially inducing bacterial infection are being investigated.

This hypothesis is not widely supported by the medical community at this
time, but in the current situation where no breakthrough treatment has been
found, it may be applied as a new hypothesis that has never existed before.

Focusing on the fact that the state of cancer tissue is morphologically and
functionally similar to that of primitive cells, this hypothesis concluded that
cells with damaged DNA cut off all advanced functions by resetting and will
continue to grow only for survival.

There is something similar to the theory in the previous chapter in that the
phenomenon caused by the resurrection of the “adaptation” phenomenon in the

unicellular organism era to multicellular organisms is a carcinogenesis.
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Chapter 4. Factors and Prevention of
Carcinogenesis in Japanese

The proportion of carcinogenic causes in the United Kingdom and the
United States is shown in Chapter 3, but the carcinogenic causes in the most recent
Japanese lifestyle have also been investigated, so they are shown below.

Lifestyle-related involvement in the causes of carcinogenesis in Japanese is very
small, especially in women, 69% in the UK and the United States, 53.3% in Japanese
men and 27.8% in Japanese women. Among the causative lifestyles, smoking (male:
about 29.7%, female: about 5.0%) is the same as in the United Kingdom and the
United States, but the involvement of infection (male: about 22.8%, female: about
7.5%) seems to be big. Strictly speaking, infection is not included in lifestyle-related

habits, but it is included for comparison with lifestyle-related habits (Fig. 22).

0% 20% 0% 60%
Smoking . 207% 30 i
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Infection o 22.8% :
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Use of sex hormones
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* The item “overall” in the bar graph is not the total value of other items, but the value
including “cancer morbidity” caused by a combination of two or more lifestyle habits.
(Fig. 22. Percentage of lifestyle-related lifestyles that cause carcinogenesis in Japanese by gender)
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Seven healthy lifestyle habits have been proven to prevent illness and
prolong life.

1) Do not smoke, 2) Do not drink excessively, 3) Maintain proper weight,
4) Eat breakfast daily, 5) Do not take snack, 6) Exercise fairly hard
regularly, 7) Get proper sleep time.

Lifestyle-related causes are caused by abnormalities in daily living
conditions and living environment, and abnormalities in the way of thinking
that motivates them. This is similar to the saying, “disease begins with an
abnormality in one’s mind.”

The above seven “healthy habits” are considered to be habits that should
be enforced to prevent lifestyle-related diseases, but they are also basic habits
that extend lifespan and prevent carcinogenesis.

In particular, if we focus only on health habits related to carcinogenesis

29 < 29 <

prevention, it is said that five habits of “no smoking,

sobriety,” “review your

99

eating habits,” “exercise,” and “maintain proper weight” are effective (Fig. 23).

Practicing five health habits reduces

the risk of getting cancer

it

Review your
eating habits

w

sobriety

Maintain
proper weight

A&

Exercise

(Fig. 23. Five health habits that suppress carcinogenesis)
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The effects of carcinogenesis suppression by improving these five

lifestyles have been statistically investigated (Fig. 24).

43% lower risk in men
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(Fig. 24. Decrease in carcinogenesis frequency due to practice of health habits in Japanese)

I will explain the relationship between smoking, drinking, food and
nutrition, physical activity, physique, infection, chemical substances,
reproductive factors and sex hormones, and carcinogenic factors, and how to

deal with them to prevent carcinogenesis.

1. No smoking

It has been scientifically shown that tobacco causes a variety of cancers,
including lung cancer. Of all cancers, 30% of men and 5% of women are
thought to be caused by tobacco.

Smoking cessation is effective at any age, and it is beneficial not only
for the person but also for those around him in terms of avoiding second-
hand smoke.

Only cancers classified as Level 1 (presumed to have a clear causal

relationship based on scientific evidence) are shown (Fig. 25).
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Nasal / sinus cancer

Oral / pharyngeal cancer
Pharyngeal cancer

cancer

Health effects other n cancer (level 1)

@ Adult
Stroke
Nicotine addiction

Lung cancer

Liver cancer Periodontal disease

Gastric cancer
Pancreatic cancer

Chronic obstructive pulmonary disease
Respiratory dysfunction

Tuberculosis (death)

Ischemic heart disease

Abdominal aortic aneurysm
Peripheral arteriosclerosis
Onset of type 2 diabetes
@ Pregnancy / Childbirth
Premature birth
Low birth weight / Fetal growth retardation

Bladder cancer
Cervical cancer

(Fig. 25. Relationship between smoking and cancer)

2. Sobriety

Drinking alcohol has been reported to increase the risk of cancer of the
oral cavity, pharynx, larynx, esophagus, large intestine, liver and breast. It
has been reported that acetaldehyde, an ethanol metabolite, suppression of
immune function, adverse effects on estrogen metabolism, and malnutrition
due to unbalanced diet cause carcinogenesis due to alcohol consumption. It
is known that simultaneous intake of tobacco and alcohol further increases
the risk of developing esophageal cancer and cancer as a whole (synergistic
effect).

There is data that it is desirable to save less than 2 x 180 ml of sake per
day to prevent lifestyle-related diseases, but the goal is to save less than 180

ml of sake per day to prevent carcinogenesis (Table 2).
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Optimal amount of alcohol consumption
(about 23 g per day in terms of pure ethanol)

For those who drink daily, limit to one of the following amounts.
@ Sake... 180 ml

@ Large beer bottle (633ml)... 1 bottle

@ Shochu and awamori... 120 ml with undiluted solution

@ Whisky and Brandy ... 1 double cup

@ Wine... About 1/3 bottle

(Table 2. Optimal amount of alcohol consumed to control carcinogenesis)

3. Review your eating habits and maintain + 10% of your
proper weight (height (meters) *x 22)

1) Food and nutrition

Regarding food and nutrition, it is reported that red meat and
processed meat such as cows, pigs and sheep increase the risk of colorectal
cancer, and foods containing dietary fiber reduce the risk of colorectal
cancer. High intensity physical activity is reported to reduce the risk of
colorectal cancer.

Food additives nitrite and sodium nitrite have the effect of damaging
genes. Since they are often used as color formers to make the redness of meat
look beautiful, it is said that this nitrite, not the meat itself, may be involved
in the development of colorectal cancer (Table 3).

It should be noted that many residual pesticides and fungicides have a

carcinogenic effect and are used at a high rate in imported fruits.
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Lower risk Raise risk

@Foods containing dietary fiber [colorectal cancer] |®Red meat / processed meat [colorectal cancer]
@ Drinking [oral cancer, pharyngeal cancer, laryngeal
@®@Medium to high intensity physical activity [colon  |cancer(male), esophageal cancer, liver cancer, colon

cancer] cancer, breast cancer (postmenopausal)]
@p-carotene [lung cancer]
@ Aflatoxin [liver cancer]
Certain @Arsenic in drinking water [lung cancer]
@Obesity [esophageal cancer, p ic cancer,
(postmenopausal), liver cancer, large intestine, breasf]
Icancer, endometrial cancer, kidney cancer]
®Weight gain after adulthood [breast cancer
(postmenopausal)]
@ Tall [colorectal cancer, breast cancer, ovarian

cancer]
@®@Non-starch vegetables [oral cancer, pharyngeal @®Processed meat [stomach cancer (other than cardia)]
cancer] @Chinese salted fish [nasopharyngeal cancer]
@®Garlic [colorectal cancer] @®Salted food [stomach cancer]
@Fruits [oral cancer, pharyngeal cancer, laryngeal |@Glycemic load (*) [Endometrial cancer]
cancer, lung cancer] @ Arsenic in drinking water [bladder cancer, skin cancer]
@Diet ini ium (milk, sup etc.) @ Mate tea [esophageal cancer]

Probable | [Colorectal cancer] @Drinking [stomach cancer (female), breast cancer
@Coffee [liver cancer, endometrial cancer] @ Obesity [stomach cancer (cardia), gallbladder
@®Medium to high intensity physical activity [breast |cancer(premenopausal), ovarian cancer, prostate

cancer(postm ial cancer] cancer (advanced)]
@High-intensity physical activity [Breast cancer @ Tall [pancreatic cancer, prostate cancer, kidney cancer]
(premenopausal)] @®Heavy birth weight [Breast cancer (premenopausal)]

@ Obesity [Breast cancer (premenopausal)]

@ Obesity with a BMI of 30 or more at the age of 18-30
[breast cancer]

|.Ereastfeeding [Breast cancer]

(*) Glycemic load: An index that simultaneously indicates the quality and quantity of carbohydrates ingested in the diet.

It is high when the intake of foods that raise blood sugar rapidly is high, or when the intake of foods that raise blood
sugar slowly is extremely high.

(Table 3. Japanese carcinogenic risk due to food)

* Reduce salt intake

The Japanese Dietary Intake Standards (“Japanese Dietary Intake Stan-
dards 2015” formulated by the Ministry of Health, Labor and Welfare) recom-
mend that the daily salt intake is less than 8.0 g for men and less than 7.0 g for
women. Try to minimize the intake of salted foods and salt.

The weight of the constituent elements of a person weighing 80 kg is 120
¢ of sodium and 120 g of chlorine, which is less than 14.4 kg of carbon, 8 kg of
hydrogen, 2.4 kg of nitrogen, 1.12 kg of calcium, 880 g of phosphorus, 200 g of
potassium and 200 g of sulfur. It is presumed that excessive salt intake is likely
to occur due to low internal demand.

Salted foods contain not only salt but also carcinogens such as nitrite and

nitroso compound, which are thought to increase the risk of stomach cancer.
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However, it is not necessary to strictly limit the salt content during the
period of heavy sweating in midsummer. Rather, salt intake is necessary to

prevent heat stroke.

* Eat vegetables and fruits

Vegetables and fruits contain various substances such as carotene, folic
acid, vitamins, and isothiocyanates, and it is considered that these components
increase the activity of enzymes that detoxify carcinogens, or eliminate active
oxygen generated in the body. However, no over-expected effects have been
reported. Vegetables and fruits are not effective enough to definitely reduce the
risk of cancer. non-starch vegetables excluding potatoes, are “highly likely” to
reduce the risk of carcinogenesis in the oral cavity, pharynx and larynx, and
fruits to reduce the risk of carcinogenesis in the oral cavity, pharynx, larynx
and lungs. The official report of the International Agency for Research on Can-
cer states, “Although the cancer prevention effect of vegetables and fruits is not
always established, from the viewpoint of prevention of all diseases including
cancer, eating a lot of vegetables and fruits is recommended. ” (Fig. 26).

The effects of food are not only direct effects but also indirect effects via E.
coli. It has been reported that beans such as soybeans and kidney beans, dried
shiitake mushrooms, dried radish strips, burdock roots, seaweeds, and konjac,
which are foods rich in dietary fiber that are kind to Escherichia coli, suppress
the onset of colorectal cancer. Lettuce, cucumber, and tomato, which are stan-
dard vegetable salads, do not contain much dietary fiber.

It seems that the living condition in which vegetables and fruits can be

taken firmly is related to carcinogenesis control.
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(Fig. 26. Spring vegetables recommended to have a carcinogenesis-suppressing effect)

* Nutrition status

Nutritional status and physical status have been reported to be associat-
ed with carcinogenesis. Obesity is associated with cancer of the esophagus,
pancreas, liver, colon, breast (postmenopausal), endometrial body, and kidney.
Post-adult weight gain is associated with postmenopausal breast cancer. Tall is
associated with cancer of the colon, breast, and ovary, so the person in question
should be checked more often than the average person.

The mechanisms by which obesity affects carcinogenesis are diverse,
and the production of estrogen (a type of female hormone) in adipose tissue is
thought to increase the risk of endometrial cancer and postmenopausal breast
cancer. In addition, it is suspected that the persistently high levels of insulin
secretion (hyperinsulinemia) and insulin-like growth factor (promoting cell
proliferation and differentiation) associated with obesity increase the risk of

carcinogenesis in the colon and other organs.
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On the other hand, it has also been observed that excessive thinness in-
creases the risk of cancer. It is presumed that this is due to the decrease in im-

mune function associated with malnutrition, and the lack of antioxidants.

2) Exercise

Exercise has been reported to definitely reduce the risk of colorectal
cancer and may reduce the risk of postmenopausal breast cancer and
endometrial cancer. The reason for this is considered to be the elimination
of obesity, the improvement of the action of insulin, which is a hormone that
lowers blood sugar (improvement of insulin resistance), the enhancement of
immune function, and the good effect on the metabolism of bile acids that
regulate lipid absorption.

Humans are also animals, and animals have created structures in the
history of the species that are suitable for physical activity. It means that if an
animal does not exercise, some of its functions will deteriorate. This is also
true for organizations in human society, where non-functional departments are

subject to shrinkage or disappearance.

4. Infection

Bacterial and viral infections are estimated to account for about 20% of
the causes of cancer in Japan.

Most of the cancers related to infectious diseases in Japanese are liver
cancer caused by hepatitis B and C virus, cervical cancer caused by human
papillomavirus (HPV), and stomach cancer caused by Helicobacter pylori
(H. pylori). Others include malignant lymphoma and nasopharyngeal cancer
caused by Epstein-Barr virus (EBV), and adult T-cell leukemia and lymphoma
caused by human T-cell leukemia virus type I HTLV-1) (Table 4).

The mechanism of carcinogenesis by infection has been reported the
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direct action of carcinogenic proteins produced by infectious agents such as
human papillomavirus, and the indirect action of increasing the number of cell
divisions due to repeated cell necrosis and regeneration associated with chronic
inflammation.

Since various measures are currently being taken for viral hepatitis and
Helicobacter pylori infection, it is estimated that the number of liver cancer and
stomach cancer will decrease dramatically in the future.

With regard to human papillomavirus infection, the less chance of
infection, the lower the chance of infection and the lower the risk of developing
cervical cancer. If you will not vaccinate because of side effects, you should
reduce your chances of getting infected. Just as lifestyle-related improvements

reduce risk, feelings are directly related to the onset of the disease.

Viruses and bacteria

that cause carcinogenesis Types of cancer

Helicobacter pylori Gastric cancer
Hepatitis B/ C virus Liver cancer
Human papillomavirus Cervical cancer, Penile cancer, Vulvar

cancer, Vaginal cancer, Anal cancer,
Oral cancer, Oropharyngeal cancer

Epstein-Barr virus Nasopharyngeal cancer, Burkitt ymphoma
Hodgkin lymphoma
Human T-cell leukemia virus type 1 Adult T-cell leukemia / Lymphoma

(Table 4. Carcinogenesis-related infectious diseases)

5. Chemical substances

Many substances are listed in the list of carcinogenic risks of the
International Agency for Research on Cancer (IARC) (material at the end of
the book). The degree of risk as a carcinogen is classified into 4 levels, and the
ones with certain carcinogenic effects are weakened to groups 1, 2 and 3, and
group 4 is considered to have no carcinogenic effects. It is understandable that

there is a high risk of industrial substances, radiation, radioactive substances,
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pesticides, and pesticides, but it should be noted that some therapeutic drugs
such as anticancer drugs and immunosuppressants also have carcinogenic
effects. It is necessary to be careful when handling such dangerous substances
and to spare no effort in taking safety measures according to the Dangerous
Goods Handling Manual.t the Dangerous Goods Handling Manual.

Sex steroid hormones such as estrogen, progesterone, and androgens,
which are often used as therapeutic agents, are considered to be involved in the
development of cancer in the breast, endometrial body, ovaries, and prostate.

Estrogen preparation (inducing endometrial cancer, ovarian cancer,
and breast cancer after menopause) for the treatment of menopause, and oral
drugs (inducing liver cancer, breast cancer, cervical cancer) for contraceptive
purposes and as a treatment for menstrual pain and irregular menstruation are
widely used, but their easy use is questionable.

Ultraviolet rays have a carcinogenic effect, so be careful about sunburn.

It seems that the general public has very few opportunities to come into
contact with chemical substances that have a strong carcinogenic effect. It is
highly unlikely that a single contact with a carcinogen for a very short period
of time will damage the DNA and exert a carcinogenic initiating effect. Even if
the initiation action works, if the promotion action and the progression action
do not work after that, it is presumed that the cancer will not grow.

The above five health habits are mainly to prevent carcinogenesis by
preventing promotion and progression. However, smoking and drinking also

have an initiation effect.
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Chapter 5. Stage of Cancer

The “stage” is an index to know the degree of cancer progression.

*Make a future outlook and predict the natural course.

* Learn about the effects and achievements of past treatments.

* Predict the effect of treatment.

* It will be a standard for selecting a treatment method.

*One example is the “TNM classification” of the Union for International

Cancer Control. The stage is determined based on the following three factors

1. How big is the cancer (T factor)?
2. Has it metastasized to the surrounding lymph nodes (N factor)?

3. Is there metastasis to another organ (M factor)?
Based on this, the stage is roughly classified into 5 stages from 0 to I'V.

The closer to stage 0, the smaller the cancer remains (early stage), and the

closer it is to stage I'V, the more spread the cancer (advanced cancer).

198



Chapter 6. Treatment for Cancer

The three major treatments for cancer are “surgery (surgical treatment)”,
“radiation therapy”, and “drug treatment”.

The optimal treatment method is selected according to the stage of the cancer.

Multiple treatments are given if needed.

An overview of each treatment is given below.

1. Surgery (surgical treatment)

It removes cancer cells from the body. It may be combined with other
treatments. If it can completely remove the lesion, the rate of complete cure is
high, but in cases where metastasis is widespread, it cannot completely remove

the lesion, so this treatment is not indicated.

2. Radiation therapy

Radiation to the DNA of cancer cells damages them and kills them. It has
a history of more than 100 years as a treatment method. Therapeutic radiation
includes electron beams, proton beams, heavy particle beams, a rays, p rays,
and y rays. Since it is harmful to the surrounding normal tissue, a device has
been developed that can locally irradiate only the affected area as much as
possible. The purpose of this treatment is to eradicate cancer cells (curative
treatment) and to alleviate symptoms such as pain due to bone metastasis even
if it cannot be cured (symptomatic treatment).

Although the degree of side effects is milder than that of anticancer drugs,

all radiations are classified as class 1 or similar carcinogens / environment.

3. Drug treatment (chemotherapy)

It is a treatment method (chemotherapy) that uses drugs (both injection
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and oral) such as anticancer drugs, hormone drugs, and immunostimulants
(drugs that enhance immunity). Since it is mainly administered systemically, it
can be expected to be effective for lymph nodes and metastases that cannot be
completely removed by surgery.

* Anti-cancer drugs are classified into the following two types. These are a
“cytotoxic anticancer drug” that mainly attacks cancer cells but also attacks
normal cells, and “molecular-targeted therapeutic drug” that specifically
attacks only cancer cells and has a minor effect on normal cells.

* “Cytotoxic anticancer drugs” include antimetabolites, alkylating agents,
anticancer antibiotics, microtubule inhibitors, etc. It has the side effect of
damaging and destroying not only cancer cells but also normal cells.

* “Mlecular-targeted therapeutic drug” captures the characteristics of cancer
cells only at the molecular level and target them. It is becoming an effective
treatment for leukemia, breast cancer, lung cancer, etc.

* Past data show that the effects of anticancer drugs differ by organ.

Cancers that may be completely cured: Acute leukemia, malignant
lymphoma, testicular (testicular) tumor, choriocarcinoma, etc.

Cancers that have the effect of slowing the progression of the disease:
breast cancer, ovarian cancer, myeloma, small cell lung cancer, chronic
myelogenous leukemia, low-grade lymphoma, etc.

Cancers that have little effect but alleviate symptoms: prostate cancer,
thyroid cancer, osteosarcoma, head and neck cancer, endometrial cancer, lung
cancer, colon cancer, stomach cancer, biliary tract cancer, etc.

Cancers with little effect: brain tumor, melanoma, kidney cancer,
pancreatic cancer, liver cancer, etc.

* A treatment method that uses hormones is called hormone therapy (endocrine
therapy), which is characterized by blocking the growth of cancer rather
than killing cancer cells, and is a treatment method that requires long-term

continuation. The main cancers to be treated are breast cancer, endometrial
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cancer, prostate cancer, thyroid cancer, kidney cancer, etc.

* An immunostimulant is created with the purpose of activating the immune system
that attacks cancer cells and not attacking normal cells. Recently, it became famous
for being the first clinical application in the world by Japanese researchers (Tasuku
Honjo: 2018 Nobel Prize in Medical Physiology). The immune response is one of the
normal actions, and its greatest advantage is that it has a light burden on normal cells.
However, according to the current reports, the effect is not universal but limited, and
it also has side effects. There are many mechanisms by which the immune response
works, and research in this field is expected to continue to develop.

* Various drugs, analgesics, antiemetics, etc. for symptomatic treatment to

relieve symptoms are also one of the drug therapies.

Among cancers, there are large differences in treatment results for each
organ (Table 5). Whether early detection is possible (surgical treatment is
possible) or whether chemotherapy or radiation therapy is effective is a factor that
makes this difference. The statistical data on cancer mortality by site in Chapter
2 showed an increase in pancreatic cancer in both men and women (Fig. 8). It is
speculated that this is because pancreatic cancer is rarely detected at the early
stage of cancer, and the effects of chemotherapy and radiation therapy are weak
at the stage of advanced cancer. Therefore, if there is even a slight suspicion of

pancreatic cancer, scrutiny by CT or MRI should be considered.

I Survival rate after treatment(%) |
3 years 5years

Overall 71.3 65.8

Prostate cancer 99 98.4

Breast cancer 95.2] 92.7

Endometrial cancer 85.5 82.5

Cervical cancer 78.8 75.6

Colorectal cancer 78.1 72.9

Gastric cancer 74.3] 71.1

Bladder cancer 73.5 70.9

:Is‘;eprhca:;ecran o 535'2 Zg:g (Table 5. Survival rates 3 and 5 years
Lung cancer 49.4) 20| after cancer treatment in Japan.
Pancreas cancer 151 1] National Cancer Center, Japan 2018)
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Part 2. A Story of Cancer



Cancer is a disease that is especially closely related to DNA
abnormalities. Therefore, I briefly look back on the long history of DNA,
and discuss the significance of the existence of human beings, which is one
species of organisms created using DNA as a blue print, and the significance
of the existence of cancer and diseases. I would like to sometimes go beyond
historical facts by referring to various documents such as the history of the

universe, the history of the earth, the birth and history of living things.

1. The beginning of the universe

According to the latest theory, the beginning of our universe is explained
as follows.

From the fluctuation of “nothing” where there is no space or time, a
universe much smaller than the atomic nucleus was born. The small universe,
which has neither matter nor light, caused inflation at the same time as it was
born. At the same time as the end of inflation, matter and light were born, and
it became a universe like a sun ball (Big Bang universe).

This theory is ambiguous as if it were a myth, so if I describe it a little
more concretely, it will be as follows, but it is still quite difficult.

About 13.8 billion years ago, our universe began, and the first 10™seconds
(Planck time) is unknown because it was in Planck epoch.

After 10™ seconds to 10™ seconds, it was an inflationary period, and in an
instant the size of the universe became huge from 10™ meters to 100 meters at
a speed exceeding the speed of light.

The big bang started 107 seconds later, and the elementary particles that
make up the substance were born explosively. The universe became a burning
state (10” ° C) because the elementary particles flew violently. The size of the
universe was about 100 meters.

After 10 seconds, the elementary particles gained mass.

By 10" seconds, there were only slightly fewer antiparticles than particles.
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After 10” seconds, the universe was at an ultra-high temperature of
several trillion degrees Celsius, and electrons, quarks, and these antiparticles
were flying apart and violently. The size of the universe is one trillionth of the
current universe.

About 10° seconds later, the temperature of the universe dropped to about
1 trillion degrees Celsius, and three quarks produced protons and neutrons.
The size of the universe is one trillionth of the current universe.

Only protons, neutrons, electrons, and positrons were in the universe one
second later. The size of the universe is one ten billionth of the current universe.

After 4 seconds, all antiparticles disappeared, leaving only particles. It
was speculated that galaxies, stars, and our bodies were created from these
surviving particles. The positron has also disappeared.

Three minutes later, neutrons were taken up by protons and a helium
nucleus was formed. Protons become hydrogen nuclei as they are. The
temperature of the universe was 1 billion degrees Celsius.

380,000 years later, electrons were captured in the atomic nucleus, hydrogen
atoms and helium atoms were formed, and “the clearing of the universe”
occurred, allowing light to travel straight. The temperature of the universe was
around 2700 ° C. The size of the universe is 1/1000 of the current universe. The
light (electromagnetic waves) generated at this time has reached the earth as
“the oldest observable light in the universe” after 13.8 billion years. This light
(electromagnetic wave) is called cosmic background radiation. The existence of
this light (electromagnetic wave) proves the existence of the “Big Bang”. The
WMAP (WMAP) satellite in Fig. 23 is an artificial satellite that observes the
cosmic background radiation launched by NASA (National Aeronautics and
Space Administration). From the observation results, it was discovered that the
temperature of the cosmic background radiation in the entire sky is slightly
uneven (about 1 / 105). This unevenness means quantum fluctuations when the

universe is still very small, and supports inflationary cosmology (Fig. 27).
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(Fig. 27. The Beginning of the Universe-Inflation-Big Bang-Present)

It seems that the theory of the formation of the universe from the Big
Bang to the present after the inflation period is generally accepted, but the
period before the inflation period and the future after the present are uncertain.
This exists as a major theme in the brains of the researchers.

From the probably deterministic inflationary cosmology, the mechanism
that gives birth to the child universe and grandchild universe is derived, and it
is said that there are innumerable universes.

In order to explain the astronomical observation that the universe we are
in is still expanding at an accelerating rate, the concept of dark matter and dark
energy that there are no corresponding particles or waves in the universe came
out in the late 1990s.

It looks like a cat-and-mouse game of observations and theories that never
ends. In addition, some theories are unobservable, so it is difficult to prove
even if a new theory comes out.

Aside from everyday life like cosmology, we behave and act as we know,

even the smallest things around us, which seem to be well understood but not
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so much. Isn’t it unexpectedly large?

What kind of world is the familiar world in which we exist and think that
it exists, why there is such a world, and what it means to live and exist in such
a world. We have never seen or heard a clear explanation. It is possible to think
about such things seriously because it is a time when we have to think about
your own life and death due to illness.

Perhaps the significance of the existence of the universe and the
significance of our existence should be on the same line. We shouldn’t happen
to be in an incomprehensible world. There must be an inevitable reason for it
to exist. It is common sense that our existence is considered to be a temporary
and accidental thing, at most 100 years at the longest, only when we have a
physical body, but is it true? If that is true, it is too ephemeral compared to the
eternal universe, and it seems empty no matter what you do or think about.
And common sense in the world narrows our hearts and minds.

Such questions have been asked by many people since ancient times.
Reincarnation is described as a religious doctrine, but it is not mentioned as a
common sense in the world, it is not described in school textbooks, etc., and it
is still pushed to the corner as a special opinion.

However, it does not mean that everything is understood because the
laws of nature such as cosmology are understood. The laws of nature are the
promises of nature, not the essence of our existence. The truth may not be in
the laws or mathematical formulas.

With this in mind, I would like to look back on past history, look for clues
to answer this question, and rethink the significance of cancer and illness from

a perspective that is as close to the truth as possible.
2. The beginning of the Earth

After the birth of “The Universe in which we exist” in the Big Bang 13.8

billion years ago, the Milky Way galaxy containing the solar system was born
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8 billion years ago, and the Sun was born 4.6 billion years ago (there is also a
theory that the current Sun is the second or third generation, and the current
earth is also the second generation), and about 65% of the earth was assembled
4.55 million years ago. The hazy substances (hydrogen gas and helium gas,
a small amount of dust) floating in the universe gathered to form a fixed star.
That is the Sun. The hazy substances that was not absorbed by the sun began to
rotate around the sun like a disk (protoplanetary disk), and the dust aggregated
and collided, gradually becoming larger and becoming a planetesimal. When a
planetesimal grew to a diameter of about 1 km, its gravity attracted surrounding
substances (including other planetesimals), and it grew at an accelerating rate
to form a real planet. This process depends on the distance between the planet
and the sun. Due to the ultra-high temperature of the innermost part of the
protoplanetary disk, only metals and minerals with high melting points could
exist as solids on the spot. Therefore, only the planetesimals around that area
could have grown significantly. The result is four small rocky planets inside the
solar system: Mercury, Venus, Earth, and Mars.

Planets outside these planets have “frost lines” that freeze methane and
water and turn into solids, so they collect gases such as hydrogen and grow
very large, and giant gas planets such as Jupiter and Saturn. (Fig. 28).

The earth did not exist yet 4,567 million years ago, and in the 17 million
years since then, about 65%
Protoplanetary disk | of the earth has been created.
At that time, the earth was

extremely hot, and it was a

Planetesimal

“magma world” with only

o o melted rocks. About 20 million

Protoplanet

years later, it gradually cooled

"I and solidified and settled in an

DL PLLEEE  orbit around the sun.
(Fig. 28. Birth of solar system planets)
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4.4 billion years ago, a celestial body about the size of Mars suddenly
collided with the Earth. A part of the earth that jumped out due to this impact
became the moon and began to orbit around the earth (the birth of the moon)
(Fig.29). The energy of the collision generated a huge amount of heat, and the
earth melted again. The melting reached the center of the earth, and the magma
sea reappeared. However, after that, the moon contributed to the stabilization
of the global environment by stabilizing the rotation speed of the earth,
stabilizing the earth’s axis, and acting as a shield to block flying objects from
space such as meteorites, and became an irreplaceable existence for the earth.

Furthermore, about 4.1 billion years ago, the “late heavy bombardment
period” began. The orbit of the giant gas planet was rearranged, meteorites fell
from the asteroid belt onto the Earth, and the surface of the Earth was partially
melted again.

Due to the effects of subsequent plate movements and weathering on these
cataclysms, the early 500 million years of the Earth (Hadean) is a blank period
with no records left on rocks on the earth. It is speculated that about 4 billion
years ago, the earth was finally stable after the Hadean era, the land, the sea,
and the plate structure were established, and probably there were living things.

There are 92 kinds of elements in nature, and the breakdown (number of
atoms) is about 92.4% hydrogen (atomic number 1) and about 7.5% helium (atomic
number 2). The total of the
remaining elements is about
0.1%. Hydrogen, helium and
lithium were made during the
Big Bang. Other elements were
created by the nuclear fusion
reaction of fixed stars such as

the Sun.

) ; @ The human body is
(Fig. 29. The event that triggered the birth of the moon)
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composed of about 20 kinds of elements. The weight of the atoms that make up
the human body is 99% of the total with four elements (hydrogen, oxygen, carbon,
nitrogen). These are the main components of the earth and air, and the human
body is also formed from the constituent elements of the earth. The earth and air
around us circulate around us to become our blood and muscles. And if we die, the
components of the body will return to the earth and air.

A person weighing 80 kg weighs 52 kg of Oxygen (about half the weight, but
about 25% in number) and 14.4 kg of Carbon (the most important element that makes
up the human body, 12 of the elements in the body. %), Hydrogen 8 kg (the largest
number, most of which are water molecules), Nitrogen 2.4 kg (a constituent element
of amino acids), Calcium 1.12 kg (essential for bone, muscle, and nerve tissue),
Phosphorus 880 g (essential for adenosine triphosphate, the only energy source
common to all living things on earth), Potassium 200 g (major element of intracellular
fluid), sulfur 200 g, Sodium 120 g (major element of extracellular fluid), Chlorine 120
g, Magnesium 40 g, iron 4.8 g (essential for red blood cell hemoglobin), Fluorine 3.0 g
(hardens teeth but not essential for life), Zinc 2.6 g (even a small amount is essential),
Silicon 1.6 g (details of action unknown), strontium 0.37 g (found in bone), Copper
0.08g (small amount but essential, there is excess disease), Manganese 0.136g, iodine
0.0128g (essential component of thyroid hormone and the heaviest element that the
human body needs), Molybdenum 0.0104g.

It’s surprising that sodium is less than phosphorus, sulfur and potassium. Since
there is little demand in the body, even a small amount is likely to cause excessive salt

intake, which is presumed to induce the onset of hypertension, cancer, etc.
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3. The beginning and evolution of living things (Fig. 30)

History of the earth and life
Appearanceof Landplants —
Birth of the earth  Oldestlife The oldest multicellular  (500milon  Dinosaur extinction
(4.6 billion yearsago) Fossil and blue-greenalgae  eukaryote of Yearsago) (85 million years ago)

rganisms
(3.5 billion years ago) (21 billion yearsago) (1 billion years ago) Landanimals
J l l 1 / The emergence of
- ; T Y humans

1 Py
4billionyears ago 3 billionyears ago 2 billionyears ago 1 billionyears ago Present L‘g“‘;""’"y“”

Birth of life ) Land creatures
(500 million years ago~)

Birth of photosynthetic Precambrian era BEFR £

organisms S (6EFRI~)
(3.5 billion years ago~)

(Fig. 30. History of the earth and living things)

1) The beginning of living things

Four billion years ago, the earth began to cool, but meteorites fell,
volcanoes erupted, and toxic gases overflowed.

The environment in which the first organisms lived was almost oxygen-free,
rich in carbon dioxide and sulfur dioxide, warm temperatures, and high pressure,
which was completely different from the current state of the earth’s surface.
Molecules with self-renewal ability were born in such a harsh environment, and
soon the first unicellular organisms appeared. It was the beginning of living
things. It is extremely difficult to determine exactly when, where, and how it was
born. However, Darwin’s theory that living things started from the warm sea is
now completely abolished. The most popular theory today is that it was born 3.8
billion years ago in an alkaline hydrothermal vent on the seafloor (different from
a volcanic hydrothermal vent). Alkaline hydrothermal vents can also be found on
Earth today, but there were more on Earth at that time, and it is speculated that
their activity was much milder than it is now. A lukewarm alkaline liquid was
seeping out of the crevice on the seabed.

Hydrothermal vents are created by the infiltration of seawater into the
seabed and contact with a mineral called “olivine” to cause a chemical reaction.
This chemical reaction raises the hydrogen concentration in the water and

generates heat, and the heated water again passes through the soil and blows up
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to the surface of the seabed. When this hot water and cold seawater come into
contact with each other near the seabed, inorganic substances are deposited.
Eventually, a chimney-like structure (chimney) made of fragile rock was
gradually formed, and it is said that some of them reached 60 m. This structure

provided everything needed to grow an organism (Fig. 31).

(Fig. 31. Organisms were born in the alkaline hydrothermal vents on the seabed)

It is speculated that the minerals in the chimney wall acted as a catalyst,
and carbon dioxide, which was abundantly dissolved in water, and hydrogen,
which was also dissolved, reacted there to form complex organic compounds. It
is speculated that amino acids, sugars, and ribonucleic acid (RNA), which are
the constituent materials of cells, were naturally produced.

It is speculated that the first organism did not have deoxyribonucleic acid
(DNA), was composed of ribonucleic acid (RNA), and maintained the organism
by replicating it. It is speculated that the alkaline hydrothermal vent was an ideal
environment for the emergence of this RNA world. The inside of the vents was

porous, and each vent was connected, so it looked like a connected test tube. It is
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speculated that the energy source required for the chemical reaction was brought
about by the contact between hot water and cold water. Since seawater is acidic (rich
in hydrogen ions) and hot water in hydrothermal vents is alkaline (poor in hydrogen
ions), it is speculated that the meeting of the two created a large gradient in the
hydrogen ion concentration, creating an electric potential. This electrical energy
enables the formation of complex molecular groups and long RNAs, and primitive
cells have devised ways to utilize this electrical energy. Even today, living cells
obtain energy from the difference in hydrogen ion concentration on both the inside
and outside of the cell membrane. In addition, it is a proof of living things that the
environment inside the cell membrane is kept constant regardless of changes in the
environment outside the cell membrane, and energy is consumed to maintain the
difference. The reason organisms are said to maintain order is that they maintain a
constant intracellular environment.

There are still many unclear points about the evolution of living things
after that. However, it is speculated that the appearance of living things is
not a mystery, but an almost inevitable consequence for a planetary system
with three basic components: rocks, seawater, and carbon dioxide.

There is also a theory that living things can be born on non-Earth, so they
were carried to Earth by comets or meteorites from other planets in the galaxy. In
August 1996, Mr. Clinton, then President of the United States, said on television
news that evidence of the existence of organisms on Mars may be hidden in an old

meteorite. It was announced on the program and had a great impact on the world.

2) The beginning and transition of the atmosphere

The Earth’s atmosphere is said to be one of the miracles not found on any
other planet in the solar system. In the current atmosphere of the earth, 78% is
nitrogen, 21% is oxygen, 1% is argon, and other trace amounts of carbon dioxide
(sulfur dioxide gas), carbon monoxide, methane, helium, neon, krypton, and even

trace amounts of ozone, hydrogen, xenone, radon, various nitrogen compounds,
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and the artificial industrial pollutant chlorofluorocarbon (freon gas). This was not
the case from the beginning. The very early Earth was surrounded by a thin air
“primitive atmosphere” consisting mostly of hydrogen gas, but it did not last long
because it was blown into space by the strong solar wind.

Next came the second-generation atmosphere, the source of which was an
active volcano. It consisted mostly of water vapor, carbon dioxide and sulfur dioxide,
contained almost no oxygen, and had a completely different composition from the
current atmosphere. It is estimated that the atmospheric pressure at that time was
about 10 times higher than it is now, which is the reason why the atmosphere did
not scatter into space even when the early sea boiled due to heat. After that, there
were two causes for this mixture of carbon dioxide and sulfur dioxide to change to
the current air of oxygen and nitrogen. One is that a large amount of carbon dioxide
dissolved in seawater and eventually formed and deposited limestone, which reduced
it from the atmosphere. The other is the birth of organisms that consume carbon
dioxide. A unicellular organism that synthesizes energy and methane from hydrogen
and carbon dioxide was born, and by emitting methane and accumulating a large
amount of methane and blocking sunlight, the “methane crisis” was born 3.7 billion
years ago. There was a time when the unicellular organisms were driven to the
point of eradication. About 3.3 billion years ago, cells that perform photosynthesis
appeared and began to obtain energy from sunlight and carbon dioxide and emit
oxygen. Early oxygen was safely contained in the form of iron oxide rather than
gas, but gradually began to emit oxygen gas. Oxygen, which was very scarce in
the Earth’s atmosphere until then, was highly toxic to living things at that time and
caused a dramatic chemical reaction called oxidation. Oxygen catastrophe, which is
a catastrophe that increases oxygen from only about 1% of the atmosphere to about
10% 2.3 billion years ago, has emerged as a crisis on the verge of extinction due to
the toxicity of oxygen. However, by evolving (adapting), organisms have acquired a
method of utilizing this oxygen called “breathing”, and this crisis has been overcome.

This hyperoxygenation incident reduced carbon dioxide, which is also a greenhouse
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gas, and reduced methane by reacting with oxygen, plunging the entire planet into the
era of ice. This era was called “Snowball Earth” and lasted about 400 million years
until the atmosphere was refilled with greenhouse gases due to the resumption of
active volcanic activity. During this Snowball Earth period, oxygen levels were again
very low, probably due to little photosynthesis. However, as the ice melted and the
organisms recovered, the hyperoxygenation incident recurred. Approximately one
billion years ago, oxygenation progressed, and a protective ozone layer was formed,
gradually making it possible to maintain the habitat of living organisms.

Following this process, inert nitrogen continued to erupt from the volcano
and gradually accumulated. Nitrogen has not had a significant impact on
living organisms and the environment of the earth, and has become the most
abundant in the atmosphere.

600 million years ago, the atmosphere was almost the same as it is today.

It is reasonable to speculate that the environment was not prepared so that
it was easy for organisms to be born and survived, but that organisms were born
to suit the environment at that time even if it was harsh, and then adapted and

survived. Evolution means adaptation.

3) The evolution of living things

The environment in which the first organisms lived was almost oxygen-free,
rich in carbon dioxide and sulfur, and was completely different from the current
state of the earth’s surface under lukewarm temperatures and high pressures. Even
today, there are many unicellular organisms that live deep in the earth even in harsh
environments with high temperatures of 100 degrees or higher and high pressure. It
is speculated that even if a huge meteorite collides with the earth, the earth becomes
a fireball, and the creatures on the surface are wiped out, there are creatures that sur-
vive deep underground. It is also predicted that they will take a step-by-step path one

day and will return to their current state in billions of years.
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(Fig. 32. Phylogenetic tree on Earth. For eukaryotes Eubacteria
and archaea are classified as prokaryotes)

Rather than simple cells gradually becoming complex cells, there was no
change or evolution during the first half of the 4 billion years since the birth of life,
about 2 billion years. At that time, the only organisms that lived on Earth were
primitive ones, bacteria and archaea that closely resembled them (Fig. 32). There
were no plants or animals. The turning point came about 2 billion years ago, when
archaea separated a large, complex type of unicellular eukaryote. The trigger for
this event is that one cell (archaeal anaerobic bacteria) swallowed another cell
(eubacterial aerobic bacterium), creating a kind of parasitic relationship called
endosymbiosis. The theory is influential (Fig. 33). It is speculated that this internal
symbiote became an organelle called mitochondria during generations of gen-
erations. In mitochondria, new organisms can synthesize a large amount of ATP
(adenosine triphosphate), which is a common energy source for all organisms on
the earth, rather than cell membranes, so new organisms have become possible to
obtain much more energy compared with previous organisms (archaea). This made
it possible to store large genes and evolve into even more complex organisms. In

addition to this mechanism of internal symbiosis, cells that obtain cell organs with
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chlorophyll and produce sugar and oxygen from sunlight and carbon dioxide (pho-
tosynthesis) were born, and plants and algae were born. It is speculated that the cell
nucleus (saves DNA) also appeared probably due to virus or endosymbiosis of cells.
It is speculateded that the endoplasmic reticulum (synthesizing proteins) and Golgi
apparatus (moving synthesized proteins) possessed by eukaryotes were created by
folding back the cell membrane.

With the advent of this phenomenon of endosymbiosis, the dramatic evo-
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(Fig. 33: Birth of eukaryotic cells by endosymbiosis theory)

Gender appeared in the early stages of eukaryotic strains (about 2 billion
years ago). Until then, it was asexually reproduced, allowing the regeneration of
cloned cells, gene exchange between cells, and sometimes some mutations in genes
during cell division, and inheriting genetic information that adapts to the environ-
ment by creating new cells. In sexually reproducing organisms, genetic informa-
tion has come to be inherited by carrying half of the genes with each generation
change. It is speculated that having mitochondria favored sexual reproduction and

was more adaptable to environmental changes than asexual reproduction.

217



Half of the DNA of the cell nucleus is inherited by the offspring, but the
DNA of the mitochondria is inherited by only the mother.

This sexual reproduction, coupled with the mechanism of cell death (apopto-
sis) that eliminates old and deteriorated DNA, eliminates and renews cells that are
prone to cancer or that have deteriorated over time and are unable to respond to en-
vironmental changes. This has made it possible for sexual reproduction to be much
more responsive to environmental changes than asexual reproduction.

The evolution of these cells laid the groundwork for the birth of complex
organisms, the birth of multicellular organisms about 1 billion years ago, and
the emergence of marine organisms called the Ediacaran biota, which are
large multicellular organisms, about 700 million years ago. About 540 million
years ago, suddenly, the “Cambrian Explosion”, a phenomenon in which the
system of living things that can be observed today appears, but at this time the
Ediacaran biota disappeared.

It is estimated that there were no major changes in life on Earth during the
1 billion years from 1.7 billion to 700 million years ago. It is presumed that this
was due to the “peaceful era” in which there were no major changes such as
crustal extension, volcanic activity, mountain formation, and continental drift.
It is proof that harsh habitat changes that seem to be adversity for living things
have promoted evolution.

It is estimated that there were five mass extinctions (late Ordovician, late
Devonian, late Permian, late Triassic, late Cretaceous) and several smaller
extinctions after the Cambrian explosion. There are various causes of mass
extinction, and it is speculated that it was the impact theory of celestial bodies
such as meteorites and comets (late Cretaceous) and environmental changes
due to large-scale volcanic activity accompanying the formation and division
of the supercontinent (end of Permian). Immediately after the mass extinction,
there was a rapid adaptive dispersal by surviving organisms. For example, due

to the extinction of dinosaurs, mammals, which were mainly small animals
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before the Cretaceous, rapidly diversified and enlarged, and have enjoyed
prosperity as a higher existence in the group of living things. The ancestors of
mankind appeared about 4 million years ago (Neogene). Before the emergence
of modern humans (Homo sapiens), there was also a Neanderthal species that
appeared about 400,000 years ago and became extinct about 20,000 years ago,
but part of its DNA is also left in the DNA of modern humans.

New species of the genus Homo were always born on the African continent
and spread to other continents by sea or by land via the Sinai Peninsula. The
continent of Africa is the mother land of the genus Homo. The reason why new
human beings were born one after another on the African continent is presumed
as follows. First of all, humans cannot survive naked unless they are in warm
lands because they are not covered with hair (reasons for clothing and housing).
Secondly, it had a natural environment where food could be easily obtained at any
time of the year compared to other continents (reason for food). It is presumed that
the reason for the spread from the African continent to other continents is probably
that the increase in population on the African continent caused a tribal conflict to
break out and the losers were pushed out of the region. This continues as a tradition
to this day. Inferring from the evolutionary process of living organisms in the past
(adversity brought about evolution), it is speculated that the origin and development
of civilization on continents other than the African continent was brought about
as the result of the efforts of losers in this tribal conflict to overcome the crisis of
survival. This may come from a strong desire to maintain DNA. Tribal conflict is
a manifestation of a narrow-minded belief that only kinship, that is, similar DNA
holders, can build trust. Therefore, if this kin group survives in a long and isolated
state, inbreeding will progress and the hidden abnormal genes in the DNA will
become apparent, and eventually this group will weaken and it will be difficult to
maintain the DNA continuously. It may represent the relationship between thought
and DNA that even if the power is weak, a gentle, broad and unwavering mind

will eventually increase the likelihood that DNA will remain healthy and alive.
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This event of winners and losers is still observed in human societies not only on
the African continent but throughout the globe, so it is routinely seen as if it were
programmed into the DNA of the genus Homo (Table 6).

It is unclear what happens in the wild animal world, but in the dog and
cat pet world, those with pedigree are said to be prone to congenital anomalies
due to the accumulation of inbreeding. It seems that pets themselves are not
conscious of endemic species, so in the case of pets, the desire of people to look
good and sell at a high price has a bad influence on the DNA of pets. It may be
said that greed makes DNA unhealthy.
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(Table 6. Phylogenetic tree leading to modern humans of the genus Homo)

Living things that have appeared on the earth in this way have survived
the crisis of critically endangered many times, changed and adapted, and
survived, leaving records in DNA and inherited to the present.

A wide variety of species remain at the end of the phylogenetic tree,
but some species (so-called living fossils) have survived by retaining the
old DNA that has remained unchanged since the dinosaur era. It may have

been a coincidence that they escaped extinction before the cosmic or global
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catastrophe, but as a result of their survival, DNA has been recorded.

Much of the history of human society is not known exactly, and it seems
that many history books have been remade by posterity to suit them. However,
DNA accurately and faithfully conveys the truth of the history of living things.
There is no falsehood, imaginary number, or imaginary time.

Insects are the most abundant species and population on the planet, making
up about half of all living things (Fig. 34). It is speculated that insects laid the
foundation for prosperity as a result of reducing dangerous events such as natural
disasters and predation by natural enemies by performing metamorphosis at
the stage of growth. If an organism succeeds in surviving, it does not need to
significantly update its DNA. If humanity has the most complex DNA, it may tell
the history of having the most difficulty in surviving. The movement of insects
is as elaborate and error-free as a mechanical device. On the other hand, humans
are said to be animals that make mistakes. It is speculated that human beings are
trying to survive by having many choices and sometimes taking actions that violate
the rules, rather than taking routine actions. Such human behavior often leads to
mistakes. The smaller the DNA, the more accurate the simple movements will
be, but the less adaptable they are to changes in the environment. It is speculated
that the organism did not enlarge its DNA to survive, but as a result of its survival.
During the Mesozoic era (dinosaur era), dinosaurs stood at the top of the food
chain on Earth with their strength and seemed to reign like kings, but encountered
a sudden catastrophe (probably a giant meteorite collision with the Earth). They
disappeared because they could not cope with this natural disaster. Insects are
much more modest than that, do not aim at the top of the food chain, and exist
quietly without boasting as the most successful creatures on Earth today.

Human beings may be creatures that try to survive with intelligence (including
negative aspects such as plots) rather than strength and metamorphosis. And
humanity now seems to behave like a former dinosaur, a ruler who reigns at the top

of life on Earth. Therefore, there is a concern that it will become the second dance
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of the former dinosaurs. For humankind, who considers it to be the most successful
species in Earth’s history to date, there is no guarantee that difficult situations
will never occur in which the knowledge generated by the good brains that have

brought about its success is completely useless.

(Fig. 34. Insects make up almost half of all living things on earth)

If you think of DNA as a computer program, it may be that humans are
most likely to develop cancer in living things because the more complex and
long the DNA is, the more likely the errors (bugs) will occur in it.

In general, even if you add only one line of programming language to
your program to add one new feature to your computer, you may need to add
many new lines of programming language to eliminate the bug.

Also, even if it is a bad program, is it really perfect when considering the
whole program even if only that part is corrected locally? Can you say that it has no
effect on the entire rest of the huge program? It is speculated that the entire program
needs to be debagged like a computer program, but is that possible with the DNA
of living things? This may be manifested in nature in the form that programs with

anomalies are naturally selected and do not remain.
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Number of genes Genome size

(number of base pairs
Human 20,000 3.2x10°
Mouse 22,000 2.6x10°
White catfish 26,500 1.2x10°
Nematode 20,000 1.0x10°
Drosophila 14,700 1.8x10°
Saccharomyces cerevis| 5,800 1.2x107
E. coli 4,400 4.64x10°
Rice 45,000 4.3x10°
Corn >45,000 2.2x10°
Human mitochondria 37 1.2x10*

(Table 7. Comparison of gene number and genome size by species.)

The size of DNA and the number of genes are not always proportional
(Table 7). This is related to the fact that bases that do not work as genes, such
as telomeres, are repetitively sequenced and therefore lengthened (Fig. 22). It
is presumed that it was infected with a retrovirus in the process of evolution,
the base of the virus was added to human DNA, and the base of other parts
of human DNA was copied and pasted by the action, and it became longer.
This part does not work as a gene, but it really does not work at all, is it just a
lengthening and can be said to be a useless long product?

DNA replication errors are more likely to occur as the DNA is larger and
the number of replications is greater (the longer one lives), so it is speculateded

that humans are prone to cancer in this respect as well.

The biggest difference between humans and other living things is that
they are complex and annoying creatures that need to “own” many things (for
example clothes, food) and sometimes spaces (for example housing) to live.
Money is equivalent to a virtual “ownership”. Without the event of “ownership,”
human society would be brighter and more livable, albeit inconvenient. Many

troubles in human society are caused by this event.
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In addition to this, there are major differences between humans and other
living things, such as names, languages, borders, religions, etc. that do not exist
in nature but are made by humans. On the contrary, they are one of the causes
of human suffering.

These troubles are peculiar to humans and may cause stress, induce
abnormalities in mind, and make it easier for humans to develop illness and

carcinogenesis.

After preparing a real drug (active drug) and a placebo (lactose, starch,
etc.) that have exactly the same shape and color, the patient takes either drug in
the situation which both the prescribing doctor and the patient taking the drug
do not know whether the drug is a real drug or a placebo, and the frequency
and degree of effect of the drug are compared (double-blind). This method is
mainly used to judge the effect of new drugs. At this time, it is said that the
same effect as the active drug appears with a frequency of about 10% even with
a placebo, and this is called the placebo effect.

The reverse phenomenon, in which side effects appear with placebo, is
called the nocebo effect. The active drug may also have a nocebo effect, which
means that it is genuine but has no effect or has side effects.

The placebo effect is best seen when people trust the information and
mood that their doctor, pharmacist, or advertising medium tells them, “This
medicine is a good medicine,” and take it with confidence. On the contrary, the
nocebo effect may appear when they have a feeling of distrust or fear toward
doctors, nurses, pharmacists, drug makers, etc. and think that “this kind of
drug does not work” or “the treatment is scary”.

The placebo effect is often observed in chronic pain-related diseases, heart
diseases, gastrointestinal diseases, hypertension diseases, and other chronic diseases,
and is found only in diseases that can be judged to have medicinal effects by feeling

that the symptoms have eased. On the other hand, the placebo effect is not seen
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in cancer treatment. The placebo effect cannot be expected from DNA for which
cancer has been established. However, at the stage of whether normal cells become
cancerous, the placebo effect may have the effect of suppressing carcinogenesis, and
the nocebo effect may have the effect of promoting carcinogenesis.

It seems that the psychiatric field has been studying how the effects of the mind,
such as trust and security, actually act on physical cells in recent years, but no clear
answer has been given. It is said that the psychological effects of trust and security
will be indirectly effective by improving people’s daily lives. Is it possible that the
movement of the mind of trust and security acts directly on the body cells? If your
mind acts directly on the DNA of physical cells, what kind of action is working?

Most people are familiar with the fact that smoking, excessive drinking,
overeating, lack of exercise, and lack of sleep are not good for maintaining
good health. Doing something knowing that something is unhealthy may
lead to the promotion of carcinogenesis due to the nocebo effect. Unhealthy
behavior not only has a direct negative effect on physical cells, but also seems

to have a negative psychological effect.

4) A Story of cancer

Since the time of ancient Greece, astronomical observations have
shown a new view of the world and the universe every time there is a new
discovery. Historically famous scientists such as Aristotelis (Geocentric
theory), Putremaios (Geocentric theory), Copernicus (Heliocentric theory),
Kepler (Heliocentric theory + planetary elliptical orbit theory), Newton (law of
universal gravitation), Einstein (relativity theory), etc. emerged and renewed
the world view. In medieval Europe, the view of the world of “God” set by
the Christian church was absolute. Therefore, those who advocate a theory
contrary to that doctrine were executed as heretics who destroyed the world of
“God”, even if they told the truth that is now common sense

Physics has contributed to bring the worldview and the universe view
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closer to the truth by pursuing the existence of matter in our universe. By
showing the truth, science has become a way of exploring the true way of life
of human beings by sending false worldviews artificially created in the past
to museums as unfounded historical relics. Science has one aspect that has
contributed to humankind in this way.

However, as the latest theory that fundamentally explains our universe,
to unify the classical theory (relativity) that deals with large-scale matter
and velocity and the quantum theory that deals with extremely small areas
such as atoms and electrons, “Quantum gravity theory” is studied, but it has
only been partially integrated. Superstring theory (theory that considers the
underlying elementary particles as a string of 10-35 meters in size) and loop
quantum gravity theory have been studied to enable this unification, but they
are incomplete. In other words, it is still far from the truth. From the history of
physics in the past, something may be missing at such times.

The wisdom and knowledge of people who started and developed as one
of the measures to survive may be powerless in areas not related to survival.

The beginning and end of this universe, which we believe it does exist, is
not yet well understood. The predominant theory is that it starts with “nothing”
and eventually returns to “nothing” after a long time. Is the world we are in,
which seems to exist firmly, actually a temporary “virtual reality” like a heat
haze if we shorten the time extremely?

“Our universe started from imaginary time”, “The universe seems to be
empty and there are actually minute waves”, “The universe was inevitably born
from the fluctuation of nothing”, “It occurs from nothing” Of course, the total
energy of the universe must be zero (there is enough negative energy to offset
the positive energy required to produce matter), “a theory like Zen Q & A is
accepted as a powerful theory.

What is the reason for such a phenomenon of the universe? Is it true that even if

it starts with nothing in the first place and it seems that something exists, in the end
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it actually does not exist (the total energy of the universe is zero)? If so, even if we
feel that it does exist with our five senses (sight, hearing, touch, taste, and smell), the
universe we are in is actually a temporary “virtual reality.” The five senses work only
in the virtual reality of our four-dimensional space-time (three-dimensional space +
time), and may be powerless and useless to feel any more dimensional space-time. It
is said that living things do not know if there is anything other than what is necessary
to survive. Until now, it was not necessary to recognize space-time beyond the four-
dimensional space-time in order for human DNA to survive. However, there may be
things in our universe that cannot be recognized by the five senses of human beings,

who are considered to be intelligent creatures.
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(Fig. 35. Examples of time scale and spatial scale in the universe. DNA spiral diameter 2 x107,
hydrogen atom radius 25 x 10", Planck length 1.65 x 10™*: In current physics theory, Nothing
shorter than this is known to have physical significance. Planck time 5.391 x 10™* seconds:
The time it takes for a photon to move the Planck length at light speed, which has some
physical meaning. The smallest time unit that can be held. The size of the string in the super
string theory is 10™° to 10™ large. The number of cells in the human body is 3.7 x 10"%)
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The 13.8 billion years that have passed since the birth of the universe in
which we exist is a tremendously long time that seems to be daunting compared
to the length of life of one person. However, it is not so long compared to the

history of RNA and DNA (about 3.8 billion years), and both are finite.

Figure 35 shows a comparison of the time scale and spatial scale of
classical theory, which deals with large-scale matter and velocity, and quantum
theory, which deals with extremely small regions such as atoms and electrons,
in the theory of physics. As you can see, the size and life of a person seems to
be closer to the scale of the universe.

Both of these theories pursue the law of matter and phenomenon in this
universe, and the calculated values based on the theory are in good agreement
with the observed values in each region. Eventually, a theory that fully
integrates the two will be completed, but new questions will arise.

Also, physics, which is originally a discipline aimed at exploring the truth in our
universe, and the mathematics that explains it are very difficult, and can only those

who can understand them touch the truth? Isn’t it true that everyone can understand?

No matter how much we pursue the events in the virtual reality we are in
from the perspective of matter alone, we may not reach the truth of why we exist.

The world of the mind is kept away from physics and mathematics theory
as it is not objective. However, unless the viewpoint of the existence and action
of energy in the world of the mind is added, the significance of the existence of
the world we are in may not be understood.

In the past, the philosopher Descartes (Rene Descartes, March 31,
1596-February 11, 1650, France) left the concept of “I think, therefore I
am.”(Even if everything in the world, including myself, is false, if there
is certainly a consciousness that doubts that, then my consciousness that

recognizes it does exist. I cannot deny the existence of myself who is
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suspicious that “Isn’t I really there?” -Thinking “Why am I here?” is a proof of
my existence). He showed that consciousness (soul) is the only real reality, even
if the reality we are in is a “virtual reality.”

Why and for what reason does consciousness (soul) exist?

From ancient times, when things that could not be explained by all means,
such as the mind and the beginning of the universe, appeared, people “created”
God and created and explained myths. Because something created the universe,
people have personalized, worshiped, and worshiped that something as a god.
The so-called god was created by humans. Because there is no so-called god
in the world of animals and plants other than the world of humans. They don’t
need it. Why? Is it because they are inferior in intelligence?

The true God has equal feelings for everything. It has no intention of
discriminating against people, plants, animals, stars, etc. In the human world,
he has no intention of discriminating against men and women of all ages,
healthy or sick people, races, etc.

Not only matter but also consciousness (soul) was not created by “so-
called God”.

Isn’t the essence of our consciousness (soul) a part of the true God? The
universe probably started with the energy of consciousness. That energy has
become the form of the universe, the material world we are in. The energy
generated by human consciousness will eventually take shape and appear in
front of us over time.

It is impossible to know the whole picture of the thoughts that led our
universe, but anyone should be able to know a part of it. We should be able to
know even if we don’t understand esoteric mathematical formulas and physics.
That is the heart of true God. It’s kind, warm, and sympathetic to everyone,
just like a mother puts on her child. The same thoughts as our mother’s heart
have accepted and warmly watched over all beings. That heart is still watching.

And it is also in everyone’s heart. Everyone was born out of his mother’s belly.
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There are no exceptions.

Oviparous organisms, such as fish, birds, and amphibians, will feel more
strongly about the earth, water, grass, rocks, and air than mammals. Living
things have been nurtured in a gentle way.

The natural world is said to be a harsh environment, but our earth is full of
warm and kind feelings everywhere. The natural world is sometimes described
as a world where the weak are victims of the strong, but it presents an efficient
cycle that never collapses just by removing waste and unreasonableness to
the utmost limit. The environment is set up so that they can understand the
thoughts of their kind mother.

Everything in our universe is nothing wasteful, nothing coincidental, and
the inevitable world is expanding.

We were not born by chance on Earth in the solar system, in Japan, to our
parents as humans. Everything was inevitable. The birth of the universe, the
birth of living things, and other events in virtual reality were not accidental,
but inevitable.

The existence of consciousness, which is one of the true existences in
virtual reality, is inevitable. It’s not a coincidence. And isn’t its survival as
eternal as the universe?

The concept of reincarnation, in which consciousness (soul) reincarnates
even after the death of one body and continues forever, is clearly stated in
Indian philosophy and Eastern thought such as Hinduism and Buddhism. And
in ancient Egypt, Greece (Orphism, Pythagoreanism, Plato), and some parts of
Islam (Alawites, Druzes, etc.), this concept was also a doctrine.

The mind and thought are the energies of consciousness. Consciousness
lasts forever, and the human body exists to confirm the light and darkness of
the energy (mind and thought) that consciousness produces. Isn’t that the case?
The existence of consciousness, unlike life, is eternal, not one-time.

If you think so, wouldn’t it be possible to answer all the questions? You
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don’t have to be small just because you have only one life. However, there is a
strictness that the irresponsibility of not dragging even after death, even if you
do whatever you want while you are alive, does not work.

It is estimated that our universe started 13.8 billion years ago, but even
before that, another universe would have expanded from the far past.

Our human consciousness may have existed even before the birth of
humankind on the earth. The beginning and end of consciousness are as
unknown as those of the universe. What kind of energy does the desire to

understand give off?

Physics explores the laws of matter in the universe by expressing them in
mathematical formulas.

The world of consciousness has no shape and cannot be expressed by
mathematical formulas or the five senses, but there may be a law in the way
that energy exists. Isn’t the energy of the world of thought only two simple
properties, a bright and gentle positive energy (0) and a dark and cold negative
energy (1) other than the above?

Positive energy (0) is the mind and thought in the same direction as
the thought that led our universe. All thoughts other than this direction are
stressful with negative energy (1). This negative energy (1) did not originally
exist, but it was created by human consciousness, and eventually it will be
completely canceled by some events. And only the positive energy (0) remains,
and one day it will return to the state where only the original true thoughts
of the universe exist. Negative energy (1) can be said to be temporary and
artificial energy that will eventually disappear.

The energy of thought affects not only people but also organizations,
society, the earth, and the physical universe.

The energy that tries to cancel the negative energy (1) may cause illness,

deterioration of interpersonal relationships, social unrest, and other inconvenient
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events such as abnormal weather on the earth and abnormal events in the universe.
The consciousness of all people who existed from the past to the present may have
darker feeling after encountering such an inconvenient event. Then you cannot
get out of the vicious circle. Other living things other than human beings are
not in such a vicious circle. A dark and seemingly inconvenient event is a great
opportunity to check and correct the energy of your mind. This is an opportunity
to correct the negative energy in your consciousness to the original positive energy
by yourself. This is an opportunity for a thousand times to release (liberate) from
the vicious circle. Shouldn’t it be taken as pessimistic, but rather the opposite?

Having illness or cancer is an opportunity to get out of the vicious circle
of consciousness. If the recovery and correction of negative energy (1) can be
realized, you should brightly accept that you could play the role that existed
(gained life) in virtual reality, no matter how the result evolved.

There is a question as to whether such a law of mind is as certain as a
law. There is no mathematical formula, and it seems that there is no objective
evidence. However, problems in each person’s mind can only be confirmed in
each person’s mind. And, whether or not this law is correct can be determined
only by confirming the events and things that the energy of the mind formed
and represented. Only that person can confirm that. Even if others can’t notice
the darkness they put out, they can do.

The expression “objective” means that the judgment was made through
the eyes of another person, the third person, but all mental problems are those
of the subjective world that we confirm with our own mind.

Also, this law does not bring any disadvantage to anyone. If you feel that
it is a disadvantage, it will be another opportunity for you to make corrections
by confirming the cause in your own mind. It is not a religious doctrine.

Isn’t this the reason for the existence of virtual reality? Perhaps there is a
four-dimensional space-time world to correct the dark and cold negative energy

by looking into one’s own mind.
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* Relationship between DNA and mind or thought

At least it is certain that our universe was not created to destroy it. The
universe was not created with negative thoughts such as complaints, dissatis-
faction, anxiety, fear, anger, impatience, superiority complex, and inferiority
complex. The thoughts that lead us to the universe are the same as the thoughts
of the mother who gave birth to and raised us. If you can realize the truth in
this dimension, the gentle and warm feeling that there is no problem no matter
what happens is the beginning of everything, and “nature” is the warm feeling
that leads to this feeling. It is because this feeling exists why everything is
possible to exist. Without this feeling, the “virtual reality” universe would not
have existed from the beginning. The universe does not have to be created.

Since its birth 3.8 billion years ago, living things on Earth have survived
numerous cosmic and global catastrophes to this day.

Living things have come to this day, leaving records in DNA, which is a
blueprint for organisms that started from primitive organisms. As a result of
this, our consciousness may have a feeling that we have had a hard time sur-
viving as a living thing, and that we have finally survived. The anxiety and fear
of the future that we feel somehow may tell the difficult history of surviving as
a living thing. We may also be attracted to new things that have never existed
before because of the desire to find options for survival. Such thoughts are
thoughts as an organism whose primary purpose is the survival of DNA.

Living things have been born and evolved with the primary purpose of
survival of DNA. The human species seems to be trying to achieve this goal,
especially by using the means of wisdom and knowledge. It seems that the idea
that the primary purpose is the survival of DNA does not always match the ori-
gin of our consciousness. Therefore, wisdom and knowledge may not be able to
explain the truth of our world (the world of consciousness and mind).

The instinct is probably the thought and action that faithfully expresses
the “thought” of DNA whose primary purpose is the survival of DNA. It may
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not match the origin of our consciousness.

The five senses of human beings have developed in cooperation with wis-
dom and knowledge to be advantageous for survival on the earth, which is a
“virtual reality”. In other words, human beings were able to escape from pred-
ators and obtain convenient information for procuring food. However, even if
human beings make full use of these methods, it is impossible to understand
everything (truth). Rather, it may be difficult for human beings to reach the
truth by relying solely on the five senses-that is, what is valid only in this mate-
rial universe in which we exist.

The place beyond the five senses is not limited to human beings, but is
found in all things such as animals and plants. Even if we don’t bother to go to
other planets and celestial bodies, isn’t there the truth in this earth and around
us closer to us? I think there are common hints not only in humans and living
things, but also in rocks, water, and air, which are considered to be non-living
things. It seems that there is everything in this earth that is necessary to obtain
the truth. In the same way, we have everything we need in ourselves. It’s not
outside of us. With the five senses, we can only recognize four-dimensional
space-time. Even if space-time of 5 dimensions or more exists, it cannot be
recognized by our current sense. It probably wasn’t necessary to take over the

DNA. But can we assert that we will never need it forever?

The basic program of DNA that prioritizes survival prioritizes the survival of
DNA over the survival of one body. It seems that DNA is also aiming for eternity.
On the other hand, if the soul (heart or thought) is reincarnated and lasts forever,

the survival of DNA cannot be underestimated, but it is not the highest priority event.
According to Paul Davies’ theory mentioned above, the mechanism of

carcinogenesis is similar to the state of restarting with the most primitive and

simple program when an abnormality occurs in computer software.
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Computer malfunctions that are commonly encountered include “freezes,”
“crashes,” and “runaways” (Fig. 36). “Freeze” is a state in which processing work
is stopped in the middle, and the causes include function stop due to abnormal
memory consumption, software malfunction, and bugs caused by operations that
the software did not anticipate. “Crash” means that the data or equipment being re-
paired is damaged and processing stops, and it is possible that the entire hard disk
has been lost. “Runaway” refers to the case where the system goes out of control
and begins to operate abnormally.

If we compare these three abnormal behaviors with the mental state and behav-
ior of humans from the viewpoint of carcinogenesis, the following can be assumed.

Abnormal memory consumption that causes “freeze” may be abnormal
mental and physical exhaustion or lack of room due to lack of sleep or malnutrition,
decreased reserve capacity, or decreased immunity. It may be caused by a decrease
in mental reserve due to chronic sleep deprivation or harassment, or a state of
lethargy, unwillingness, or inactivity due to mental atrophy. Software malfunctions
may correspond to false beliefs and the wrong actions they lead to, and a bug
caused by an operation that the software did not anticipate may correspond to
the fact that an excessive mental or physical load due to excessive stress induces
abnormal thoughts and behaviors that are not normally seen.

The most common situation where we usually encounter a computer “freeze”
is when we start two softwares at the same time, that is, when we make an
irrelevant input when the “hourglass” is displayed. We are overwhelmed by time,
and thinking about multiple things at the same time may confuse our thoughts and
indirectly confuse our DNA.

Does “crash” correspond to the initiation action in which a part of DNA is
damaged by a carcinogen or the like? Mentally, it would be a big trauma.

“Runaway” would correspond to unstoppable emotional and explosive
abnormal behavior in a state of mentally abnormal excitement, such as anger,

anxiety, or fear triggered by some substance or environment.
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It may also be related to being swayed by various desires such as
excessive appetite, libido, money, and honor without moderation. Extraordinary
preferences such as alcohol and psychotropic drug addiction, or gambling
addiction may also be included in this cause.

Even if such an abnormal state occurs in DNA, the original program of DNA
that tries to survive works, the operating system is initialized, and the most robust
primitive system at the time of primitive cells (Gene) works. Carcinogenesis may
suggest this. The strongest system is used for the purpose of survival, and if this

doesn’t start, it won’t survive, that is, the cells will collapse and die.

Domestic and foreign
sources show that lifestyle-related
abnormalities are statistically the
most common cause of DNA
abnormalities and carcinogenesis.
Lifestyle abnormalities are, in

other words, abnormalities in the

(Fig. 36. Computer malfunction-freeze, energy (mind or thought) produced
crash, runaway) by consciousness.

From the above, it can be
concluded that the biggest cause of carcinogenesis is an abnormality in the mind.

In other words, the abnormal energy of mind and thought may stress DNA
in various aspects, making it feel like a crisis of survival.

In particular, it is highly possible that the cause of carcinogenesis in the
absence of obvious contact with carcinogens is an abnormality in the mind.

So what exactly is this mind and thought abnormal?

It will be a thought (1) other than the bright and warm thought (0)

mentioned earlier. It’s a kind heart that has forgotten the warm feelings of one’s

mother. The heart that forgets and ignores the warm feelings that lead to the
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eternal and infinite universe induces a movement in the direction of canceling
one’s dark heart and regaining the warm feelings (0). It’s not a coincidence,
it’s a necessity. The action of counteracting the dark mind will bring about
phenomenally negative events in various aspects.

If a person encounters adversity and the effort to survive becomes
overstressed, it may act as a negative energy.

On the contrary, a comfortable environment without any stress may work
negatively as a wasteful space-time in a “blank state” that does not encourage
living things to make adaptation efforts.

As mentioned above, if a person is born to change his or her negative
energy (1) into a plus (0), whether a person takes the event in front of him or her
as excessive stress or as a teaching material depends on his or her standards,
that is, the state of mind. Listening to one’s own voice is the first step, and there
is little to be gained compared to others.

Even if you can confirm the abnormalities of your mind, it does not
mean that you will be normal immediately. Even if you worship or cling to
something, no one else will change your mind. Active and voluntary work
is required. It is necessary to work to regain the original gentle and warm
feelings. It seems easy, it’s not easy. Virtual reality is a world in which the
energy of the mind bears fruit, so it is the best place to make this correction. I
think the significance of the existence of virtual reality is limited to this point.

Our soul has been given a place to do this work many times from the past,
but it is incomplete, so it may have been reincarnated many times. However,

there is no guarantee that such opportunities will continue forever.

+Living things and their death
The differences between living things and inorganic substances are dis-
cussed in various ways. One of them is that, physically, inorganic substances

lose their order in the natural process (entropy increases), whereas living things
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maintain order (entropy does not increase).

It is not a coincidence that a living thing was born based on a non-living
thing, but it is inevitable. The animals and plants that currently exist on Earth
have survived numerous survival crises. However, their survival is not guaran-
teed in the future, and it is unknown at this time whether they will survive in
the future. Many species will be on the path of extinction. Even if it becomes
extinct, its existence will remain in the DNA of the surviving species. DNA ex-
ists in virtual reality as a record of real time, with no room for imaginary time
or imaginary numbers.

In the unlikely event that a serious event such as the collision of a huge
meteorite with the earth, which is a common event in the history of the uni-
verse, causes all living things on the surface to become extinct due to high heat
etc. If so, all of the DNA that has been accumulated so far may be lost. Even if
that happens, living things will start from scratch again, and after billions of
years, they may have a different morphology than they do today, but they will

come back. It will come back inevitably, not by chance.

Lining things have created and inherited DNA based on elements made
by the Big Bang and stars.

Mammals grow in the womb after fertilization, and in humans, after be-
ing in the womb for 10 months and 10 days, they are born and appear in this
world. The space-time in this womb is the most peaceful, stress-free, joyful
and bright space-time. It is the happiest space-time that people can feel as a
reality. What people saw and heard shortly after their birth was a nostalgic and
kind hometown.

Fish are fertilized in water, and after being in eggs for a while, they hatch
and become free to swim around. Even if the born fish does not touch their par-
ents, they will feel their hometown in water, rocks, aquatic plants and seaweed.

They can also be kind to non-living things. When they grow up, they will re-
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turn to their hometown where they were born and raised and pass on their lives
to the next generation. Nostalgic and happy feelings drive their motivation to “go
home” no matter how long the distance.

Natural phenomena progress in the direction of collapse, dispersion, and
homogenization, while living things (especially cells) proceed in the direction
of maintenance, accumulation, and differentiation. It looks like a completely
different direction. However, both are still in virtual reality. They are created
from the thought that is the origin of the universe.

Individual living things have a limited lifespan, and when they die they
become non-living and return to the earth and atmosphere. The DNA is the
same. What will happen to our minds and thoughts? Since ancient times, some
have been called to heaven and others have fallen into hell. Where are heaven
and hell? It is self-evident that living things always die, but the world after
death is still as chaotic as cosmology. It is not necessary for the survival of
DNA, so it may not be necessary for knowledge.

Isn’t our consciousness, like the universe, an eternal and infinite space-
time? Even if the body disappears, the consciousness will remain the same as
when it was alive forever and infinitely. If a soul still exists after death while
emitting negative energy, it means that the soul is in the middle of the nega-
tive world. If the soul is left as it is, it cannot exist in peace. The soul may be
reincarnated if some correction is needed. The reason for the existence of the
four-dimensional space-time in which we are is to confirm the world (life) cre-
ated by the fruition of the energy of thought generated by consciousness and to
correct the energy of black in the positive direction. Consciousness that emits
only positive energy does not need to be reincarnated. Therefore, the con-
sciousness of the reincarnated person will all emit negative energy.

If all the DNA is lost due to the cosmic natural disaster that the earth has
experienced many times in the past and all the past history of living things is

lost, there will be no place to check the mind and thoughts. There is no place
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for existence in four-dimensional space-time. But consciousness is eternal.
Also, the confirmation work will be done in a new space-time.

If people’s consciousness is dark, a dark world will be created. This speed
is very slow in this four-dimensional space-time, but in other space-time there
will be a world that develops faster. What happens to the dark negative energy
in a world where thoughts take shape momentarily?

What exactly is true kindness? Is it a social service activity for the sake of
the world and for others? Is it kind to the outside other than yourself?

The true kindness is to face one’s heart honestly and confirm and correct
the dark and cold feelings. If you keep your dark heart, you will not emit gentle
energy.

No matter what time and space we are in, the eternal and infinite kind-
ness, warm heart and thoughts that are the origin of the universe will be com-
mon keywords.

Isn’t it the greatest purpose of life to know this and to restore true kind-
ness?

Can we not take that getting cancer or illness is a valuable opportunity to
give us the opportunity to face our own hearts seriously?

Ultimately it’s all up to our own mind. That decision will be at our own
risk. It’s not the fault of anyone else. Everything you need and important is in

your heart.
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Conclusion

The causes of many diseases, not just cancer, are still not completely
understood scientifically.

The existence of diseases including cancer is just a mechanical failure
for living things and humans, so if we replace it with a new one that works
normally, it will end, and if we improve it with medicine, it will end, so it is
useless to think further, so we don’t need to think about it more. Do you think
so? Or does illness have any special meaning? It’s not a waste to have the
opportunity to wonder why there are cancers and diseases that are inconvenient
to work with, before deciding that they are entirely bad or unnecessary.

Even if a wild animal is slightly injured or sick, if it cannot run or move,
it cannot prey and will die immediately. They have very little time to suffer
from illness. On the other hand, human beings receive generous treatment and
nursing, so they have very long time to suffer from illness.

The time to suffer from illness is also a life for humans. What a sick
person should do to lead a better life is not only to cure the illness and shorten
the period of illness, but also to work to make the period of illness as useful as
when there is no illness.

Compared to the United Kingdom and the United States, lifestyle
influences in Japan are currently small, but they are the largest cause of
carcinogenesis. This fact indicates that the way of thinking and attitude in daily
life is the cause of carcinogenesis. Even if the daily effect is small, if the burden
continues every day, the effect will increase and it will appear as a disease in
the body cells.

So where and how does the mind work? Abnormalities in how you hold
your mind appear as ups and downs in your mood, which not only induces

lifestyle abnormalities, but may also affect the endocrine system of brain
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hormones, thyroid hormones, and corticosteroids. This means that the way you
move your mind indirectly acts on your DNA. On the other hand, it is unclear

yet whether the abnormal energy of the mind acts directly on DNA.

If your doctor tells you that you have cancer now, what kind of feelings do
you have?

“ Oh! After all it was cancer. I wonder if this was bad. I wonder if that
was bad. If I hadn’t done something unreasonable, I might not have had cancer.
If I had a detailed examination at that time when I felt a little abnormal, I could
have found it early and it might have been completely cured. It was a great pity.
“Do you think?

Or you might think, “Really? It’s a lie. Why do I have to get cancer now
when I'm not doing anything wrong! My future life schedule goes crazy. This
result may be something wrong.”

“Why doesn’t this life go as planned? Even though I always intended to
live regularly, there are always things that I can’t handle with my own hands.

Cancer is one of the typical things in life that doesn’t go the way we want.
If something doesn’t go the way people want, they will cling to something and
pray that they will go the way they want.

Cancer shakes people’s thoughts.

However, in the first place, cancer can be caused by changing and
adapting to overcome the danger of survival of only one normal cell. It may
be a carcinogen, but it means that they were in an environment or state of
consciousness that induces carcinogenesis.

Many people may feel some kind of fear or anxiety when they think of
tomorrow quietly. They feel anxious about the barriers to maintaining and
sustaining their bodies. Some people say that today’s vitality is born because
of that anxiety. However, our existence and the fact that we received this

body from our mother are not the objects of fear, but must be absolute joy and
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happiness. Isn’t it the reason why all the gears are out of mesh because we
disregard this joy as a matter of course? And fear gave birth to religion.

Our universe is not a virtual reality created to make us feel scared. It
should have been created so that we can truly feel the joy and happiness of
being in it. It is possible for anyone to believe that, instead of believing in fear
and anxiety, everyone originally has the same bright, warm and gentle heart as
the heart of the universe and the thoughts of his mother.

People live by making full use of their bodies and brains, claiming to win
the competition for survival, and choosing what they think is advantageous
to their bodies, names, organizations, and regions. This time they are able to
get the true purpose of life, believing that this is the truth of life, acting and
making efforts, and spending a lot of time.

However, even if they try their best to live like that, when they reach the
end of their lives, they will not be able to make such efforts and activities, and
they will lose sight of their purposes in life. This means that the purpose of life
above is not really true.

The truth should be true for men and women of all ages. The truth should
be the same for both healthy and sick people.

When you get cancer or illness and feel close to death, you have a great
opportunity to get closer to the truth. It means that it’s the time to think seri-
ously about what the truth is. And that is one of the reasons for the existence of
virtual reality. To darken your hearts when you unexpectedly get sick is to go
the same way as before.

If you are not prepared from the time you are healthy, even if you are di-
agnosed with cancer and suddenly realize that the time has come, you will not
soon be on the path to the truth.

In order to prevent carcinogenesis, it is important to acquire and carry out
the knowledge such as quitting smoking, saving alcohol, and exercising moder-

ately. But what you really need to do is make sure that the truth is also standing
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in your heart. If you can recover true part in your heart, you will be less likely
to develop cancer, and if you do, you will be less afraid. You can accept car-
cinogenesis as a page of life and a hint to correct your mind.

You don’t need a lot of knowledge to do that, you just have to correct your
negative mental habits in your daily life. In some cases, knowledge can be a barrier.

It is possible for anyone to face one’s mind firmly in a moderate living situation.

The world of mind is the world of self-selection and self-responsibility.

It is possible to turn the mind toward the truth, but reaching the truth is
never complete. The truth is always ahead of the reached point.

The energy of our thoughts never completes. It never ends. It’s always

working. It keeps moving forever. Just like the eternal universe.
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* Pathology

It is a field of medicine that elucidates the cause and mechanism of illness
and confirms the diagnosis of illness. This department examines cell, tissue,
and organ specimens with the naked eye or with a microscope, and conducts

research for the purpose of elucidating the pathophysiology.

* Ischemic heart disease

It is a heart disease such as chest pain attack, heart failure, or arrhythmia
that occurs when the coronary arteries that feed the heart are narrowed or oc-
cluded due to arteriosclerosis, spasm, or blood clots, and blood flow is reduced
or interrupted. There are various types of diseases, from sudden onset such as

acute myocardial infarction to chronic one such as chronic heart failure.

* Reincarnation

The concept of reincarnation, in which the soul reincarnates even after
the death of one physical body and continues forever, is clearly stated in Indian
philosophy and oriental thought such as Hinduism and Buddhism, and ancient
Egypt and Greece (Orphism, Pythagorean sect, Plato), and some parts of Islam

(Alawites, Druzes, etc.) also made it a doctrine.

* Fibroblasts

It is one of the cells that make up connective tissue and produces dermis
components such as collagen, elastin, and hyaluronic acid. Since fibroblasts
have a relatively fast division cycle, they proliferate in larger quantities than
other cells when cultured with multiple cells in the same container for a long

period of time without special treatment.

- Cell division

It is a life phenomenon in which one cell divides into two or more daughter
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cells. Research is progressing separately on nuclear division and subsequent cy-
tokinesis. In single-cell organisms, cell division is the growth of an individual.
In multicellular organisms, the number of cells increases due to cell division that
accompanies development after the fertilized egg. They progress under strict

control, but their abnormalities cause carcinogenesis.

+ Cell cycle

Based on observation with an optical microscope, it is divided into interphase
and M phase. Interphase is further divided into G1 phase, S phase, and G2 phase. The
M phase is composed of mitosis and cytokinesis. In mitosis, sister chromatids divide
into two poles of the cell, and in subsequent cytokinesis, the cytoplasm breaks up to
produce two cells. Cells that have temporarily or reversibly stopped dividing are said

to have entered a quiescent phase called the GO phase. (See Figures 19 and 20)

*DNA

DeoxyriboNucleotic Acid is a type of nucleic acid. It is a high molecular
weight biomaterial responsible for the inheritance and expression of genetic
information in many organisms on the earth. There are four types of bases: the
purine bases adenine (A) and guanine (G), and the pyrimidine bases cytosine
(C) and thymine (T). A base bound to the 1-position of 2-deoxyribose is called
a deoxynucleoside, and a phosphate bound to the 5-position of deoxyribose of

this nucleoside is called a deoxynucleotide.

DNA

Cell nucleus ~ Chromosomes .
Base pair
Thereare 23 DNAIs finely
pairs (46) of  folded into DNA Humans have 3.2
phromosomes chromosomes billion base pairs and
in the nucleus have a vast amount of

of human cells genetic information.
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*RNA

RiboNucleotic Acid. A nucleic acid in which ribonucleotides are linked by
phosphodiester bonds. RNA nucleotides are composed of ribose, phosphoric acid,
and bases. Basically, it has adenine (A), guanine (G), cytosine (C), and uracil (U)
as nucleobases. It is transcribed (synthesized) using DNA as a template by RNA
polymerase. Each base corresponds to that of DNA, while uracil corresponds to
thymine. RNA constitutes the active center site of the ribosome, which is nec-
essary for protein synthesis in vivo. Depending on the behavior and structure in
vivo, messenger RNA (messenger RNA, mRNA), transfer RNA (transfer RNA,
tRNA), ribosomal RNA (rRNA), non-coding RNA (ncRNA), ribosomal RNA,
double-stranded RNA (dsRNA), etc. There are various classifications.

* Nucleic acid
Nucleic acid is a general term for ribonucleic acid (RNA) and deoxyri-
bonucleic acid (DNA), and is a biopolymer in which nucleotides consisting of

bases, sugars, and phosphates are linked by phosphodiester bonds.

* Nucleotide
A substance in which a phosphate group is bound to a nucleoside. Nucle-
oside is a glycosidic bond of a purine base or pyrimidine base to the 1-position

of a 5-monosaccharide.

* Gene
It is the genetic information encoded by the base sequence of DNA as a

carrier in most organisms.
* Chromosomes

It is a biological substance responsible for the expression and transmission

of genetic information. Human has 46 chromosomes, and Fig. 11 shows the re-
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lationship between chromosomes, DNA, and genes.

* Gene mutation

A gene mutation is a change in its base sequence from the original one. As a
result, proteins that should be originally produced from genetic information are not
produced, or proteins that are different from normal are produced, and the human

body shows symptoms as a disease. Every human has several gene mutations.

‘Helicobacter pylori

Helicobacter pylori is a spiral-type gram-negative microaerobic bacterium
that lives in the stomach of humans and the like. This was discovered in 1983 by
Robin Warren and Barry Marshall of Australia. Since the inside of the stomach is
strongly acidic due to the hydrochloric acid contained in gastric juice, it was con-
ventionally considered to be an environment where bacteria cannot live. However,
Helicobacter pylori produces an enzyme called urease, which decomposes urea in
the gastric mucosa into ammonia and carbon dioxide, and the generated ammonia
locally neutralizes gastric acid and colonizes (infects) the stomach. The discovery
of this bacterium has revealed for the first time that there are bacteria that adapt
to the stomach of animals. Helicobacter pylori infection has been reported to lead
to the development of not only chronic gastritis, gastric ulcer and duodenal ulcer,
but also gastric cancer, MALT lymphoma and diffuse large B-cell lymphoma. In
addition, this bacterium has been shown to cause extragastric diseases such as idio-
pathic thrombocytopenic purpura, iron deficiency anemia in children, and chronic
urticaria. This bacterium is one of the pathogens that have been shown to be the

cause of human malignancies among bacteria.
-Passive smoking

Exposure to or inhaling environmental tobacco smoke containing harmful

substances, which originates from second-hand smoke (smoke from the tip of
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cigarettes) and exhaled smoke (smoke exhaled by smokers) generated by smok-

ing. This is also known as indirect smoking or secondary smoking.

« Fatty liver

The liver usually has about 2 to 3% of its weight of fat, but when this is
about 10% or more, it is called “fatty liver”. As the name implies, “fatty liver”
is a condition in which fat, especially triglyceride, is accumulated in the liver.

It can be caused by overeating, obesity, or overdose of alcohol.

* Epidemiology

It is a discipline that studies the causes and prevention of diseases, not
for individuals but for groups. Originally, the research target was infectious
diseases, but since then, the research subjects have diversified, such as man-
made disasters such as pollution diseases and accidents, natural disasters such

as earthquakes, traffic accidents, cancer, and lifestyle-related diseases.

* Base

A substance that works in pairs with an acid.

* Base pair

Two polynucleotide molecules of deoxyribonucleic acid (DNA) are linked
by hydrogen bonds in a fixed combination of adenine (A) and thymine (T) (or
uracil (U)), guanine (G) and cytosine (C).

» Apoptosis (cell death)
This is one of the ways in which cells of multicellular organisms die,
which is controlled and regulated cell suicide, that is, programmed cell death,

which is actively caused to keep an individual in a better condition.
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* Polycyclic aromatic hydrocarbons

There are more than 100 chemical substances in polycyclic aromatic hydrocar-
bons. It is found in oil and coal, tar deposits, combustion by-products of fossil and
biomass fuels, and heat-treated foods such as roasted meat. Some of the polycyclic ar-
omatic hydrocarbons have been identified as carcinogens, mutagens and teratogenic
substances. It is also found in interstellar media, comets, and meteorites, so it is listed

as a candidate for the molecule that was the basis of the spontaneous theory.

* Nitrosamines
Among amine derivatives, it is a group of compounds that have a structure
in which hydrogen on amine nitrogen is replaced with a nitroso group. Some sub-

stances are known to have physiological activities such as carcinogenicity.

+ Epigenetics, DNA methylation, histone modification

Although every cell in our body
basically has the same genetic infor-
mation, it becomes a cell of a different
organ because it marks the genes that
are used and the genes that are not used.
Epigenetics is the discipline that eluci-
dates these landmarks. DNA in cells
is made up of a protein called histone.
There are two known epigenetic mark-
er abnormalities: DNA markers (DNA

D < methylation) abnormalities and histone

Histone

markers (histone modifications).
Histones are the major proteins that make up eukaryotic chromosomes.
Histones are responsible for folding long DNA molecules and storing them in

the nucleus. The structure of a series of nucleosomes, which is a complex of
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DNA and histones, is called a chromosome.

* Telomere, telomerase, primer RNA

Telomeres are thousands of base

l pairs that make up a set of 6 base pairs
 ShortRNAprimer  at both ends of a chromosome. It serves

/\/ (Okazaki fragments)
5" Z 3

(4 -
¥ . z

as a marker for primer RNA that fixes

N e” ¢
the starting point during DNA replica-
) l \ tion. Therefore, this part is not dupli-
; . cated. Telomeres will shorten with each
l cell division. Telomerase is an enzyme

that has the effect of prolonging short-

ened telomeres.

This part cannot be completely duplicated

+ Antimetabolite

It is a substance that inhibits the use of metabolites produced in the pro-
cess of metabolism. Such substances are often structurally similar to metabo-
lites, such as antifolates that block the use of folic acid. It exerts an anticancer

effect by inhibiting cell growth and cell division.

+ Alkylating agent

Alkylating agents have the function of directly attacking DNA and
cross-linking double-stranded guanine bases to stop tumor growth. Cross-link-
ing prevents DNA from becoming single-strand or separated. Cells can no lon-
ger divide because double strand unraveling is essential for DNA replication.

There are two strains, nitrogen mustards and nitrosoureas.
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* Anti-cancer antibiotics

There are various types, but it mainly acts on cancer cells by blocking cell
division by the following two methods. 1. They bind to DNA so that DNA can-
not be separated. 2. They suppress enzymes and inhibits RNA synthesis.

* Microtubule inhibitors

Microtubules are tubular structures (stars, mitotic spindles, chromosomes)
with a diameter of about 25 nm found in cells, and are a type of cytoskeleton
mainly composed of proteins called tubulin. It is the main body of the division

device formed during cell division.

* Molecular targeted therapy

In order to suppress serious side effects, an anticancer drug that does not
act on normal cells but acts only on cancer cells is ideal. It has been found that
a substance made from an abnormal gene is involved in promoting the growth
and metastasis of cancer cells, and it is a drug that aims to suppress the growth

and metastasis of cancer cells by suppressing the action of this substance.

* Elementary particles

Elementary particles are the smallest things in the world and things that
cannot be subdivided (at present). All matter consists of molecules and atoms,
and atoms are composed of nuclei and the electrons that surround them. The
nucleus is also a combination of protons and neutrons, and it is known that
protons and neutrons are composed of three more quarks. Three species of ele-
mentary particles today are considered quarks, leptons, and gauge bosons that

mediate the forces acting between these elementary particles.

* Antiparticle

Compared to a certain elementary particle (or composite particle), it is a
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particle that has the same mass and spin, and has opposite positive and negative

attributes such as electric charge.

* Quark

It is one of the group of elementary particles.

* Proton
Among the particles that make up the atomic nucleus, it is a particle with

a positive charge.

‘Neutron
Of the particles that make up the atomic nucleus, it is an uncharged par-
ticle. Atomic nuclei are composed of two types of particles, protons and neu-

trons, so these two are collectively called nucleons.

* Electron
It is a stable particle that is a component of all substances and has a nega-
tive charge. It is commonly known as a component of an atom, and the antipar-

ticle of an electron is called a positron.

* Clearing of the universe

It refers to the time when photons began to travel long distances for the
first time since the beginning of the universe. This is said to be about 380,000
years after the Big Bang, and the era before this is sometimes called the “dark
ages of the universe.” The term “clearing of the universe” was proposed by

Fumitaka Sato, and there is no English translation for this term.

* Nuclear fusion reaction

This is a phenomenon in which two light nuclei combine to form a heavi-
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er nuclei. This reaction is an exothermic reaction and releases a large amount
of energy to the outside. The hydrogen bomb uses this energy, and the energy

source of the fixed star is also due to the nuclear fusion reaction.

* Olivine

It is silicate mineral containing iron and magnesium. It is yellowish green
and usually forms short columnar crystals. It belongs to the orthorhombic sys-
tem. It is major rock-forming minerals of basic and ultramafic rocks. Especially

high quality gems are called peridot.

* Prokaryotes

Prokaryotes are eukaryotes, that is, organisms consisting of cells that do
not have a nuclear envelope that shows clear boundaries, and are all unicellular
organisms. It is classified as a pair of eukaryotes and contains two organisms,

eubacteria (bacteria) and archaea (archaea), which have different properties.

*Archaea

Although the morphology and name are similar to bacteria, bacteria and
archaea belong to different strains, and their ecological mechanisms and genes
are completely different. It is known to include a great variety of organisms,
many of which prefer extreme environments. For example, there are halophilic
bacteria that grow in an environment with a high salt concentration, thermo-
philes that prefer a high temperature environment, and methanogens that pro-

duce methane from organic matter to obtain energy.
* True bacteria

It is a general bacterium (bacteria) such as Escherichia coli and blue-

green algae.
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+ Eukaryotes (cells)

Eukaryotic cells are usually nearly 1000 times larger in volume than pro-
karyotic cells, and the greatest feature is that the protoplasm is divided into
nucleoplasm surrounded by a bilayer membrane and other cytoplasms. Chro-
mosomes are localized in the nucleoplasm. The cytoplasm contains organelles
such as mitochondria, Golgi apparatus, and chloroplasts, which are widely
supported by Anne Margris’s endosymbiosis theory, which states that several
prokaryotes coexist in primordial eukaryotic cells. Bacteria, archaea, and eu-

karyotes divide the entire living world into three parts.

* Anaerobic bacteria, aerobic bacteria

Anaerobic bacteria are bacteria that grow in the absence of oxygen. There
are obligate anaerobes that cannot grow at all in the presence of oxygen and
facultative anaerobes that can grow in the presence or absence of oxygen.

Aerobic bacteria are bacteria that require the presence of oxygen to grow.
Bacteria that absolutely require the presence of acid are obligate aerobic bac-
teria, to which many species such as mold, Acetobacter, and Pseudomonas
belong. Microaerophiles can grow and proliferate even when the oxygen partial

pressure is low, or they prefer that condition, including lactic acid bacteria.

* Organelles

Generally, it refers to structures surrounded by biological membranes
such as nuclei, endoplasmic reticulum, Golgi apparatus, endosomes, lysosomes,
mitochondria, chloroplasts, and peroxisomes. Cytosols, excluding organelles,
also have new structures and functions, so it is becoming less important today
to classify and discuss organelles.

However, the highly developed organelles are one of the characteristics

that distinguish eukaryotic cells from prokaryotic cells.
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* Ediacaran biota

It is also called the Ediacaran fossil group, and refers to the fossil group of
organisms found in large numbers in the hills of Ediacaran north of Adelaide,
Australia. Similar fossils have been found on Newfoundland, Canada and the
White Sea coast of Russia. There are many biological fossils that are consid-

ered to be animals, but all of them have no shell or skeleton and are made of

only soft tissue.

* History of the earth Geological age classification outline

Phanerozoic

Eon Era Period Epoch
million years ago
Quaternary 2.58
Cenozoic Neogene 23.03
Paleogene 66

Mesozoic

Palezoic

Cretaceous 145

Jurassic
Triassic
Permian

Devonian

Silurian

Ordovician

4854

Cambrian 541

Ediacaran 635

Neoproterozonic |Cryogenian 720

Tonian 1000

Protorozoic Stenian 1200
Mesoproterozoic |Ectacian 1400

Calymmian 1600

Statherian 1800

Paleoproterozoic|Orosirian 2050

Rhyacian 2300

Siderian 2500

Neoarchean 2800

Archean Mesoarchean 3200
Paleoarchean 3600

Eoarchean 4030

Hadean 4567

The inverted part of the character is the mass extinction period of the organism

2

57



‘Bug
In English, it means “insect”, which in turn represents an error or defect

in a computer program.

* Debug

It is the work to find and fix bugs and defects in computer programs and
electrical equipment, and to make the operation as specified. If the subsystems
are tightly coupled, it will be more difficult to fix the bug, as changes in one

place will create bugs in another.

* Retrovirus

It is a general term for the types of RNA viruses that have reverse transcriptase.
Reverse transcriptase synthesizes (reverse transcriptase) DNA using single-strand
RNA as a template, and was discovered as an essential factor for the growth of ret-
roviruses. Until then, it was thought that DNA was synthesized only by replication
of the DNA itself, and genetic information was transmitted in only one direction by
transcription from DNA to RNA. However, the discovery of this enzyme has re-

vealed that genetic information can also be transmitted from RNA to DNA.

* Operating system (OS)

It is system software that is positioned as the basic and core of software
for computer operation (manipulation, operation, drive).

Usually, it is created and provided as a set of computer programs assem-

bled by an OS maker (Windows, etc.).
- Black Hole

It is an extremely dense and massive celestial body, and due to its strong

gravity, not only matter but even light cannot escape from it.

258



* Dark Matter

It is a hypothetical substance that is said to have mass but cannot be ob-
served directly optically, which was devised to explain astronomical phenom-
ena. It is assumed that “it is ubiquitous in the galaxy” and “it hardly interacts
with matter”, and although the number of observations that indirectly suggest

its existence is increasing, its identity is still unknown.

*Dark Energy
In modern cosmology and astronomy, it is a hypothetical energy that perme-

ates the entire universe and is thought to accelerate the expansion of the universe.

* Quantum gravity theory

It is expected as a theory that unifies both the general theory of relativity
and quantum mechanics. It is the key to a unified understanding of time, space,
matter, and force, which are the basic concepts of physics, and is said to be
one of the most important issues in physics. Quantum gravity theory is an un-
known theory that is completely unfinished at this time. The biggest problem in
thinking about quantum gravity is that the basic principles that should be used

as guidelines are not well understood.

* Superstring theory

It is one of the theories and hypotheses of physics. This is an extension of
the string theory, which considers the basic unit of matter to be a string with a
one-dimensional spread, rather than a zero-dimensional point particle with an
infinitely small size, by adding the idea of supersymmetry. It is a theory that
is being actively studied in the world’s advanced physics as a candidate for a
theory that elucidates the appearance of the universe and the mechanism of its
birth, and at the same time explains the world beyond minute objects such as

atoms, elementary particles, and quarks. Although this theory has now suc-
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ceeded in eliminating theoretical contradictions, some experts still point out
imperfections and it is considered difficult to experimentally verify. Therefore,

it has not reached the established theory of physics.

* Loop quantum gravity

It is one theory of quantum gravity, and it is a theory that describes that
there is a minimum unit that cannot be divided any more in space-time (time
and space). Superstring theory defines space-time as a background field that
exists there from the beginning, and is not determined by the dynamics of the
theory itself. On the other hand, the loop quantum gravity theory states that the
theory itself determines the space-time itself as in the general theory of relativ-

ity (background independence).

* Entropy

It is an extensive state quantity defined in thermodynamics and statistical
mechanics. Introduced in thermodynamics as an index of irreversibility under adi-
abatic conditions, it was given the meaning of a physical quantity representing the
microscopic “randomness” of a system in statistical mechanics. From the results of
statistical mechanics, it was pointed out that it is related to the information obtained

from the system, and it has come to be applied to information theory.
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<Material: Carcinogens>

Details can be found on the homepage (https:/www.iarc.fc/) of the In-
ternational Agency for Research on Cancer (IARC), a department within the
World Health Organization (WHO).

I will write out almost everything in group 1.

Two typical ones are explained.

-Aflatoxin: A poison produced by Aspergillus, a type of mold that exists
in the tropics and subtropics, and is a powerful inducer of liver cancer.

-Asbestos: Due to its excellent heat resistance and electrical insulation,
it was used in large quantities in building materials and various parts. Even a

small amount is reported to cause lung cancer and malignant mesothelioma.

1. As a chemical substance
* Mainly industrial substances

Cadmium, benzene, benzidine, bis (chloromethyl) ether (industrial re-
agent), beryllium and beryllium compounds (including jewelry), formaldehyde,
ethylene oxide, erionite (building material), hexavalent chromium, gallium
arsenide (semiconductor), Arsenic and arsenic compounds, nickel compounds,
mustard gas (poisonous gas), polychlorinated biphenyls, trichloroethylene,
2,3,7,8-dibenzo tetrachloride-para-dioxins (dioxins), vinyl chloride monomers,

2-naphthylamine, 1 , 2 dichloropropane

* Anti-cancer agents and immunosuppressants (trade names in parentheses)
When azathiopurine (imran, azanin), etoposide (lastet, pepsid, VP-16) +
cisplatin (bribratin, landa) + bleomycin (bleo) are used together, chlornafazine
(discontinued with nitrogen mustard itself), chlorambucil (leukelan), Cyclospo-
rin (Sandimune, Neoral), Cyclophosphamide (Endoxan), Busulfan (Busulfex,
Mabrin powder), Methyl-CCNU (Semstin, currently discontinued), MOPP {M:

Mechloretamine (Mastergen), O: Vincristine (Oncobin) ), P: Procarbazine, P:
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Prednison (predonin)} in combination with other alkylated antitumor agents,
Tamoxiphen (Nolvadex), Thiotepa (Tespamin, discontinued), Treosa

Rufan, Methoxsalen (Angstrom) and UV A irradiation

*Sex hormones (mainly cause breast cancer, uterine cancer, and ovari-
an cancer)

Diethylstilbestrol (synthetic female sex hormone), postmenopausal estrogen

therapy, non-steroidal estrogen-like substances, steroidal estrogen-like substanc-

es, oral contraceptive combinations and regular use of oral contraceptives

» Radiation or radioactive material
X-ray irradiation, y-ray irradiation, neutron-ray irradiation, aerosol of plu-
tonium 239 and radiation decays, radiation iodine exposure, internal exposure
of a-ray radiation nuclei, internal exposure of -ray radiation nuclei, radiation
decay with radium 224, 226, 228 Things, radon 222 and radioactive debris, sun

exposure (ultraviolet), phosphorus-32 labeled phosphoric acid (research marker)

» Asbestos

Quartz and cristobalite powder, talc containing asbestos-like fibers

* Therapeutic drug

Herbal remedies containing plants of the genus Acanthopanax

2. Mixture
Alcoholic beverages
Processed meat (processed meat such as salt, salted, fermented, smoked)
Painkillers containing phenacetin (currently not sold)

Areca nut (areca nut: a plant of the palm family found in parts of Pacific
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Asia and East Africa)
Pin Rouge chewing with tobacco, Pin Rouge chewing without tobacco
Coal tar, coal tar residue
Untreated or rough-treated mineral oil
Chinese salted fish
Shale oil
Soot
Smokeless tobacco products

Woodworking dust

3. Environment

Aluminum refining

Arsenic-containing environment in drinking water

Engaged in the production of auramine (pigment)

Engaged in shoe manufacturing or repair

Engaged in coal gas production

Engaged in coke manufacturing

Furniture manufacturing environment

Radon exposure environment in hematite underground mining

Passive smoking environment

Iron casting environment

Engaged in propanol production by strong acid process

Engaged in magenta dye manufacturing

Painting dedicated environment

Engaged in the rubber industry

Environment that is constantly exposed to strong inorganic acid mist
containing sulfuric acid

Cigarette smoking

Tanning machine that emits ultraviolet rays
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Group 2A: Write down only some of the representative ones (which are not

as obvious as Group 1 but are probably carcinogenic to humans).

1. Chemical substances
* Mainly industrial substances (partially omitted)
Exposure to acrylamide, benzidine-based dyes, benzapyrene, benzan-
thracene, butadiene, chloral, a-chlorotoluenes and benzoyl chloride mixture,
dichloromethane, diethyl sulfate, dimethyl sulfate, epichlorohydrin, ethylene

dibromide, inorganic lead compound, Vinyl bromide, vinyl fluoride, glycidol

+ Anti-cancer agent
Adriamycin or doxorubicin (adriacin, doxil), lomustine (brain tumor), car-
mustine (alkylating agent), chlorozotocin, cisplatin (bribratin, landa), etoposide

(lastet, pepsid, VP-16), phenacetin

* Therapeutic drug
Anabolic steroids (anabolic hormones), chloral hydrates (sedatives), chlor-

amphenicol (antibiotics)

* Infection with pathogens
Clonorchis sinensis, human-papillomavirus types 31, 33, Kaposi’s sarco-

ma herpesvirus,

*Food
Red meat {In nutrition and epidemiology, red meat is the meat of mam-
mals, the meat of cows, pigs, sheep, horses and goats. It’s just meat. Does not

include poultry (birds) or fish}
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* Radiation

Ultraviolet rays A, B, C

2, Mixture
Bitumen
Creosote oil
Exhaust gas from diesel engine
Hot mate tea
Non-arsenic insecticide

Hot drinks over 65 °©

3. Environment
Engaged in craft glass manufacturing
Engaged in the adjustment of metallic cobalt (including tungsten carbide)
Engaged in beauty and barber
Engaged in oil refining
Irradiation of tan lamp

Shift work

Group 2B: (May be carcinogenic to humans but appears weaker than

Group 2A) Chemicals, mixtures, environment

1. Chemical substances
* Mainly industrial substances (partially omitted)
Acetaldehyde, acetamide, acrylonitrile, auramine, carbon black, carbon tet-
rachloride, chloroform, cobalt, orthotrizine, ethylbenzene, hexachloroethane, lead,
magenta, methylmercury compounds, naphthalin, nitromethane, propylene oxide,

fire-resistant ceramic fibers, redeliin, saflor, Trypan blue, urethane, vinyl acetate
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- Anti-cancer agent
Azaseline (also antibacterial), bleomycin (bleomycin), melphalan (alkeran),
mitomycin C (mitomycin), mitoxantrone (novantron), streptozotocin (zanosa),

urasyl mustard (uramstin), daunorubicin (daunomycin), dacarbazine

* Therapeutic agents / substances
Glyceofrubin (antifungal drug, discontinued), metronidazole (Frazil),
estrogen-progesterone therapy, phenobarbital (hypnotic), phenytoin (aleviatin,
hydantol), propylthiouracil (antithyroid drug), thiouracil (antithyroid drug) ,
Didobudin, oxazepam (antithyroid drug), phenoxybenzamine hydrochloride

(sympathetic a action blocker), progesterone-only contraceptive

* Foreign body in the body
Foreign substances embedded in the tissue (film-like polymers other than
polyglycolic acid, film-like metals, metallic cobalt, metallic nickel, and nickel

(66-67%), chromium ((13-16%), iron (7) %)) Alloy powder)

* Plants and food
Bracken fern, caffeic acid, fumonosin Bl, cycasin (poison contained in

cycad), N-nitrosonornicotine (tobacco)

* Insecticides and pesticides
Chlordane, chlordecon, DDT, dichlorvos, heptachlor, hexachlorobenzene,

orthophenylphenol, Mirex (discontinued)
Pathogen

HIV-2 virus infection, human papillomavirus infection (other than types

16, 18, 31, and 33), Schistosoma japonicum
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Magnetic lines

Low frequency magnetic field

2. Mixture

Bitumen extracted by steam refining and air refining

Reduced carrageenan

Chlorinated paraffin with average carbon chain length C12 and average
chlorination rate of about 60%

Diesel engine for ships

Exhaust gas from a gasoline engine

Heavy oil, gasoline

Asian pickles of vegetables

Polybrominated biphenyl

Fusarium

Welding fume

3. Environment
Engaged in carpentry and joinery work
Metallic cobalt
Engaged in dry cleaning
Engaged in printing work

Engaged in the clothing manufacturing industry
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Group 3

1. Chemical substances

Industrial substances (partially omitted)

Achlorine, acrylic acid, acrylic fiber, ABS resin, aniline, benzoyl perox-
ide, benzyl acetate, chlorodifluoromethane, chloroethane, chlorofluoromethane
(Freon 31), coal dust, glass filament, orthodichlorobenzene, ethylene, iron
oxide ( III), mercury, nylon 6, hydrogen peroxide solution, phenol, phenylbu-
tazone, polyurethane, polyvinyl chloride, teflon, rock wool, sepiolite, silicon
dioxide (silica), Sudan I, II, III, Sudan Brown RR, Sudan Red 7B, sulfite, sulfur
dioxide, sunset yellow FCF, talc, polyvinyl chloride, ashstone, xylene, zeolite,

yellow AB, OB

+ Anti-cancer agent

5-Fluoruracil, vinblastine sulfate,

* Therapeutic drug or treatment method

Acyclovir, Actinomycin D, Paraaminobenzoic acid, Ampicillin, Volatile
anesthetics, Chlorokin, Cimetidine, Tabson, Diazepam, Disulfiram (Antabuse),
Foreign substances embedded in living tissues, Nitrofural (Nitroflazone), Acet-
amino Fen, placepam, prednison, reserpin, rifampicin, spironolactone, sulfame-
thoxazole, surgical implants and other foreign bodies (organic polymer materi-
als, composite orthopedic implants, cardiac pacemakers, breast augmentation
silicones, metallic chromium , Metallic titanium, cobalt alloy, chromium alloy,
titanium alloy, stainless steel, and foreign matter made of deteriorated uranium,

dental materials, ceramic implants), tannic acid, theophylline, vitamin K

+ Insecticide, pesticide, hair dye
Aldicarb, Aldrin, Allyl Chloride, Carbaryl, 2.5-Diaminitoluene, Dulcin,
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Simazine, Trichlorfon, Zekraton, Zinc

* Food
Allyl isothiocyanate, cholesterol, trivalent chromium, metallic chromium,
citrinin, coumarin, cyclamate (cyclamate), fast green FCF, inorganic fluoride in

drinking water, chlorinated drinking water, saccharin, theopromin

* Plant

Toxins from amaranth, angelicin and fusarium

+ Radiation / magnetic field
Dimethylangelicin (4,4- and 4,5-) and UV A irradiation, low frequency

electric field, electrostatic field

* Pathogen

Schistosoma mansoni, hepatitis D virus infection,

2. Mixture
Steam smelting, cracking residues and air smelted bitumen
Coffee
Crude oil, refined mineral oil, heavy oil, light oil, jet fuel, petroleum solvent
Tea, mate tea

Printing ink

3. Environment
Engaged in the manufacture of flat glass and special glass
Hair dye products

Engaged in leather product manufacturing
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Engaged in leather tanning
Engaged in the lumber industry
Engaged in the paper industry

Group 4

+ Caprolactam only
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