Aletheia

Manifesto for an Effective Treatment of the Diseases

We are medical doctors who have, over the past decades, grouped together physicists,
biologists, and mathematicians to end the tragedy of cancer and related diseases. We decided
to write this text under a pseudonym, but together with the hope of proposing a reliable
theoretical and practical response. We are convinced that our work will lead to the end of
these scourges of humanity.

Science and of course Medicine have evolved by breakthroughs followed by long periods of
stagnation. It took three hundred years between the discovery of the microscope and the
identification of the bacteria that attack human beings. The ancients did not think that diseases
could be caused by germs. It took sixty more years between the discovery of the tuberculosis
germ and its treatment. However when it became obvious, it took only a few years between
the discovery of the antibiotics and the eradication of numerous diseases (syphilis, septicemia
or meningitis...).

Some of our ancestors did feel that chemistry could help mankind. High blood pressure or
ulcers are now easy to treat with the adapted drugs.

The failure to cure cancer, Alzheimer or any other disease is a sign that time is ripe for a new
breakthrough, a rewriting of what we, human beings, are really made of.

There are two options. Either considering the problem of finding the cure as too complex with
an unreachable solution in our lifetime. Or envisaging the possibility that we are dealing with
a simple problem examined through the wrong lens. We have believed the second option is
the right one. We have borrowed the lens of the physicists.

When somebody tells you that a problem is complex, he is either hiding the truth or (more
often) he has not understood it. In medicine, and in life in general, everything, when
understood, can be explained in simple terms.

Since their separation in the 18th century, medicine and physics have followed divergent
paths. Medicine has expanded into specialties and has gotten lost in details. For example, the
general practitioner discovers the first signs of hepatitis and treats it, the gastroenterologist



treats its consequences such as cirrhosis and finally it's the oncologist who manages the
cancer that may result from hepatitis. Physics has followed the opposite path, toward
unification. There are only four forces in the universe (strong nuclear, weak nuclear,
gravitation and electromagnetism). Every molecule is made of a few building blocks :
protons, neutrons and electrons. The emergence of quantum physics has

transformed physics in the 1920s. Particles could be described as waves as that are
simultaneously here and there. They can be viewed as both matter and energy. Simultaneity
depends on the observer. Our world of biology and medicine, constrained in its dogma, eluded
that revolution. Part of the reason is that physicists have a specific mathematical language.
The challenge is to understand their language and link it to medicine, recognizing that
quantum physics has the potential to transform medicine by studying and manipulating matter
on the small scale.

It follows that the race for unification observed in physics should also apply to medicine. Our
discovery is straightforward. Living things, like everything in the universe, obey to the second
law of thermodynamics. Understanding biology through the lens of physics is the much
awaited breakthrough.

Our belief is the certitude that medicine like physics can be summarized by a few simple
equations. To travel the ocean, we need a map. To draw the map of the diseases, we need to
travel a long detour in the field of physics and mathematics. Then with such a realistic map at
hand, we can triage the multiple therapeutic options offered to the patients and create a
reasonable course of treatment.

Cancer is a straightforward disease. Accordingly, treatment should be simple and non-toxic.
The drugs are here and easily available.



The current hypothesis in cancer

Cancer is not a new disease. It was identified in the bones of prehistoric men and
women or in mummies. Reports of breast cancer could be found in Egyptian
papyrus. Up to the nineteenth century, it was considered a form of slow-growing
torpid infection. Metastasis has been described only in the early 1800s. Cancer
became a research topic at the end of nineteenth century, when it was separated
from chronic infections, since no germs were found in deep-seated cancer.

On the eve of World War I, national rivalries sprung among European scientists.
Pasteur is the symbol of French genius and Koch that of German rigor. They
fought, with vigor, and participated in scientific wars at international meetings.
Perceiving the human body as a battleground allows, on the one hand,
identification of germs as invaders. On the other hand, there was the defensive
immune system to fend off the attacks of the invaders. In other words, there was
the fight of the French against the Germans or the British.

This way of thinking has led to real progress with the discovery of vaccines,
which boost the immune system or the antibiotics, which help fight the invaders.
The immune system with the good and the bad cells is only a way to perceive
reality. The immune cells, whose function is to detect and eliminate foreign
elements, can also attack the joints in rheumatoid arthritis or the lungs in
sarcoidosis. To hide the limitations of this approach, the word “autoimmune
disease” has been created. In this frame of mind, cancer 1s a form of fifth
column, whereby it acts like a clandestine group working within patient’s body
to attack and sabotage the healthy cells. Cancer cells appear clever enough as to
escape attack, to hide from the immune cells that want to protect us. Some cells
that are becoming cancerous prefer to commit suicide (apoptosis) rather than
attack healthy cells of our sacred body.

In the war setting at the dawn of the twentieth century, a dogma arose. Cancer
cells should be killed. The advent of radiation therapy, which kills without
discernment good and bad cells led to the eradication of some of localized
cancers. Treatment with higher energy beams was a consequence of World War
II. Being excluded from the last developments of the Project Manhattan (leading
to the first atomic bomb), the Canadians designed independently the first
radioactive Cobalt 60 device. The photons were powerful enough to reach deep-
seated tumors. The modern linear accelerators, invented in the early 1970’s are a
consequence of the invention of the radars. Progress in the death industry
sometimes leads to pacific, life saving inventions.

The survivors of the gas attacks during World War I, experienced persistent low
white blood cells and platelets counts. This led to the use of chemotherapy just



after World War II. Here again it took time for a good idea to be applied. The
discovery of the modern drugs is a consequence of the military program of
World War II. These drugs are still in use today.

JD is an acronym that has long identified in the medical literature the first
chemotherapy patient. He has no name, no date of birth, or no medical record
number. P. Christakis has recently unearthed JD's history, a man born in Poland
in 1894. He lived in Connecticut and worked in a ball bearing factory until he
became ill at the age of 46 in August 1940. What began as enlargement of the
tonsils and right submandibular (below the jaw) pain rapidly progressed to
multiple enlarging masses that were biopsied and found to be lymphosarcomas,
a rare form of cancer. Before long, they occupied the entire right side of his
neck, and he could barely open his mouth. He was referred to the Yale Medical
Center in February 1941 for X-ray therapy and admitted to what is now Yale-
New Haven Hospital. He underwent external beam radiation for 16 consecutive
days with considerable reduction in tumor size and amelioration of his
symptoms. However, his improvement was short-lived, and by June 1941, he
required additional surgery to remove cervical tumors. He underwent several
more cycles of radiation to reduce the size of the tumors, but by the end of the
year they became unresponsive and had spread to the maxilla. By August 1942,
two years after the initial onset of symptoms, he suffered from respiratory
distress, difficulty and pain in swallowing, and weight loss, and his prognosis
appeared hopeless.

JD’s physicians believed that nitrogen mustard, a related compound of the
poison gases responsible for 1,205,655 non-fatal casualties and 91,198 deaths
during the war, was his only chance of survival

On August 27, 1942, JD received his first dose of chemotherapy recorded as 0.1
mg/kg of synthetic lymphocidal chemical (the first chemotherapy treatment in
the United States and in the world). Toxicology studies performed in rabbits had
suggested such dosage. He received 10 daily intravenous injections, with
symptomatic improvement noted after the fifth treatment. Biopsy following
completion of the treatment course remarkably revealed no tumor tissue, and he
could eat and move his head without difficulty. However, by the following
week, his count of white blood cells and platelets began to decrease. The result
was gingival (gum tissue) bleeding requiring blood transfusions. A week later,
he was noted to have considerable sputum (mucus from the lung) production
with recurrence of petechiae (red, purple and brown spots caused by bleeding
from broken capillary blood vessels), necessitating an additional transfusion. By
day 49, recurrence of his tumors has led to the decision of resuming
chemotherapy. He died shortly afterwards.



Christakis, P. (2011). Bicentennial: The Birth of Chemotherapy at Yale. The Yale journal of biology
and medicine, 84(2), 169.

Since early 1940s, the paradigm has not changed. The cancer cell has to be
killed either by surgery, radiation therapy, chemotherapy and more recently
immunotherapy.

Hundreds of billions of dollars have been invested. Millions of molecules have
been screened for their ability to kill cancer cells. Tens of thousands tested in
mice, thousands in human beings.

Cancer has become the focus of research that cannot find a cure for it. And the
scientific research bubbles followed one another. Hope, hype and failures.
Yesterday personalized chemotherapy, today immunotherapy or precision
medicine. Just because a treatment is expensive and shrouded in hard-to-grasp
science doesn't mean it works. Immunotherapy has been suggested in the
treatment of an aggressive skin cancer, melanoma. Despite everyone's best
efforts, mortality from melanoma continues to increase.

The most effective drugs used today date back from the 1960s and 70s.
Fluorouracil, a cornerstone of the treatment of colon and rectal cancer has been
patented in 1956. Doxorubycin used every day for the treatment of breast cancer
has been approved in 1974. Cisplatin is a treatment for lung and colon cancer
that has been licensed in 1978.

JD's history is thus interesting because it is very recent. Like the derivative from
the gas of World War I, our cytotoxic chemotherapy drugs have major side
effects. They kill white blood cells and platelets. The patients experience nausea
and vomiting. They loose hair.

This apparent success at Yale was a disaster. It froze research. Cancer was to be
killed; there was no other option. As of today, chemotherapy can cure only a few
pediatric cancers, Hodgkin's disease and leukemia. It is of no avail that despite
tremendous efforts, eighty years later, nearly every patient with metastatic
cancer relapses and dies.

Over the western world, for each death, the physician files a certificate and
writes down the cause of death. Statistics can be drawn, comparing the evolution
of the rate of cancer deaths over the years and the countries. The International
Agency on Cancer Research (IARC) based in Lyon (France) is in charge of
filing such statistical data, which can be seen at https://gco.iarc.fr/. The
mathematicians consider the increase in the population and its aging. Overall,
the rate of cancer deaths per 100 000 men or women of a given age has changed
little over the past 60 years. In other words, there is no evidence that the war of
cancer has been won. A few examples:



1) Despite all the campaigns against sun tanning or in favor or early detection or
even the most expensive immunotherapies, the death from melanoma (a deadly
form of skin cancer) has been steadily increasing, whatever the country and the
age bracket.

2) The death rate of prostate cancer has remained stable despite the multiple
innovations (prostatectomy, radiation therapy and new hormonal treatments).

3) The death rate of breast cancer has steadily increased in the 80s and 90s to
slowly decrease since then. Today, the chance of dying of breast cancer at a
given age is the same as 60 years ago. There is no demonstrable impact of early
screening or targeted chemotherapy.

4) The death rate from gastric cancer has been declining since the 1940s. The
very reason is unknown. It may be the better preservation of foods and the
advent of the refrigerator. The food are less likely to be rotten and that is
probably why they are less cancer-prone.

Forty years ago, there was no financial incentive in cancer. The market of
chemotherapy was the same as the one for constipation.

Today, the pharmaceutical industry sees cancer as the last frontier. The other
opportunities are closed. The revenues of drugs targeting ulcer, cholesterol and
high blood pressure appear limited and mature. Research has failed to open the
treatment of neurodegenerative diseases. As a result, the revenues of eight of the
ten most profitable drugs stem either for cancer or for the closely related
autoimmune diseases.

The only hope for increased profit is cancer, where a lot of progress may be
made in future.

During the past few decades, the industry has lobbied for the increased use of
chemotherapy. Forty years ago, palliative care was the treatment for most
advanced cancers. The physician tried to hide the truth to the patient as long as
possible. To conceal the word «cancer», words such as «oncology» and
«neoplasmy have been coined.

Today, you have to warn the patient of his incoming death by providing every
detail on his upcoming suffering. In our opinion, we prefer the humanity of the
forgotten times of the past. Today, the vast majority of the patients take
«benefity from a few courses of chemotherapy before dying either of the
progression of the tumor or of the side effects of the treatment. Instead of
spending their limited time with their loved ones, the patients navigate between
medical appointments and CT scans.



Not every cancer patient dies of this disease. But the ones, who survive, do not
have the most aggressive form of cancer. The proportion of survivors from
breast cancer patient has skyrocketed. The survival rate from early breast cancer
is over 90% at five years. But behind closed doors, the debate rages. Is it worth
treating these patients? Do they really have cancer? Meanwhile, the most
aggressive form of breast cancers is as frequent and as deadly.

The medical community still debates about the utility of screening
mammographies. On the one hand, the patients are grateful for their «curey, the
industry sees an expanding market and the physician are grateful to help the
patients. They also enjoy the financial rewards from prescribing endless
chemotherapy and radiation therapy sessions. On the other hand, the randomized
trials have failed to demonstrate that screening mammographies improve breast
cancer or overall survival rate of the patient, despite a number of needless
surgeries and chemotherapies.

Welch, H. G. (2006). Should I be tested for cancer? Maybe not and here’s why. Univ of California
Press.

It 1s written in the textbooks that breast cancer takes years to develop. The
earlier you catch it, the better the prognosis. That view may not be correct and it
is probable that the aggressive cancers develop within weeks or months not
years. Yearly palpation of the breast and mammography detects more and more
cancers. The vast majority of them are not aggressive. But screenings fail to
detect the most aggressive cancers.

In the group of women screened by mammography, compared to the control
group, there is no difference in the number of lymph node metastasis during
surgery or in the rate of disfiguring mastectomies for aggressive cancer. Hence,
the number of deaths remain unchanged in the women screened for breast
cancer.

Basic research followed the same path of clinical research. Cancer cells are
malignant and deserve death. The cancer cells that refuse to commit suicide
(apoptosis) for the greater good of the patient must be eliminated.

In the 1950s, the emergence and development of computers coincided with the
discovery of DNA and genetic heritage. This led to a great temptation among
biologists to reduce living things to a genetic code, which would provide
explanations for all biological phenomena, including diseases.

Indeed, the color of peas, like that of eyes, is encoded by specific genes. Certain
diseases do indeed originate from an anomaly in the genetic heritage. But the
mistake was to extend these results to all diseases, especially those caused by
aging. Today, there is a consensus that few cancers have a strictly genetic
explanation. If a hereditary abnormality can explain the occurrence of certain
cancers in children or young adults, the genetic factor does not explain the most



frequent cancers that surface in mature or old people. The genetic trail therefore
turned out to be erroneous. The genome is only one piece of the puzzle that we
must unravel.

The discovery of the double helix of DNA and the advent of the computer sealed
the fate of basic research. The DNA is a program, like the one in a computer.
This means that the fate of the cell and the human body is entirely under control
of the DNA. Molecular biology became the key tool in modern biology erasing
other older approaches, resulting in gradual closure of physiology laboratories.
Nowadays, experiments on rodents are banned, under the pretext of animal
welfare. The cells isolated and well fed in Petri dishes became the only tool of
the researchers. These cells could be used for exploration. Details of their
genome and their proteins were the subject of endless publications. But we are
very far from the cancer patient who dies of its metastases.

To look more closely, the assumption of key role of genes, reminds us the belief
in predestination. Those who adhere to it, believe that God writes their destiny in
The Big Book even before their birth. They are convinced to have no other
choice, but to follow it and to undergo it. It would be the same if there were the
intelligence gene or even the crime gene. “Excuse me !”, would say their
carriers, “It's not my fault, it's my genes !”

Every event of life can be explained by the sacred code of life. There are
hundreds of publications explaining that homosexuality should be written
somewhere in the DNA. This is a heated debate. Some agree with this
hypothesis, others don’t.

For many scientists, DNA necessarily encodes Alzheimer, cancer and
intelligence. There is some limited truth to this hypothesis. Genetics is
responsible for only 3% of all breast cancers. This means that most of these
cancers are not hereditary. The cancers among young adults run into families
and can be explained by the transmission of an abnormal gene, an oncogene.
The word «oncogene» was framed in the 1970s to name these genes which can
cause cancer. Today there are no universal cancer genes, but a hundred of
different oncogenes each playing a role in some rare form of hereditary cancers
such as leukemia.

The most common type of breast and colon cancer is not hereditary. The
genome of the patient is completely normal. To the opposite of the normal cells,
the cancer cells have an abnormal genome. There are hundreds of thousands of
mutations in the genome of the cancer cell. There is no universal pattern of
genetic abnormalities. The mutations are different from one cancer cell to the
next. The very reason for the abundance of mutations is unknown.



This gene-centered paradigm has led to disasters. Today, every new chemical
entity has to be screened for its cancer posing risk. To screen for carcinogenicity
of a chemical compounds, the scientist check if the molecule can target the
DNA. It is deemed carcinogenic, if such damage can be demonstrated. Multiple
extracts of the carrot or the potato target the DNA and cause mutations,
but most pesticides target the mitochondria, an organelle of the cell not the
DNA. They probably cause cancer, but not mutations.

The general practitioner had good knowledge of the toxicity of tobacco smoke,
decades before it was demonstrated in laboratories. In fact, it was because the
mice did not develop lung cancer that the tobacco industry could claim its
harmlessness. The rodents breathe only through the nose. They develop nose
cancer, not lung cancer.

It is always very difficult to see the naked truth. The way we perceive cancer
needs to change. Cancer is not the fight of evil against the good. Chemotherapy
does not cure most common cancers. Mutations do not cause most cancer. There
are neither good cells nor bad cells. There are no crazy cells. They do not
commit suicide. Laws of physics are responsible for the apparition of cells, and
they are doomed to obey such laws.

Cancer: a description

Cancer has many meanings. For geographers, it is the tropic of the Northern
Hemisphere. For astrologers, it is a sign of the zodiac. According to statisticians,
it is the leading cause of death. For the financiers it is the hope of a jackpot. For
the doctor, cancer is a frequent disease that preferentially affects the middle-
aged or even elderly man.

The diagnosis is often fortuitous. Cancer does not hurt; it is the palpation of a
lump in the breast or prostate. Cancer can cause symptoms if it grows and
compresses an organ. If the tumor blocks circulation, there will be downstream
edema. When pancreatic cancer compresses the bile ducts, the patient will be
jaundiced. The stools will be clear and the urine foamy. Invasion of the pleura
covering the lung means that the patient will have difficulty breathing. A brain
tumor can cause seizures or neurological deficit. When cancer erodes a blood
vessel, there will be bleeding. For example, stomach cancers cause the patient to
vomit blood and lung cancers to spit it out. A weight loss of several kilograms or
a night fever signifies a diffuse and therefore advanced disease.

The clinician makes his diagnosis by examining the patient. He finds a poorly
defined mass in the shape of a crab (crab = cancer in Greek). The tumor emits
dendrites, which invade the surrounding tissue and make surgery difficult. The



benign tumor is usually well delimited and easy to remove. On one side there is
healthy tissue on the other side the benign tumor. So, the surgeon will pass a
finger and easily remove the benign tumor. On the contrary, the malignant tumor
(also called cancer) is poorly defined. To completely excise it, the surgeon may
have to go far away from the invading dendrites.

The second clinical sign of cancer is hardness. The clinician palpates the
cancerous tumor, which is hard as bone. With a simple examination, the doctor
will understand the cancerous nature of the tumor. The physicist will say the
tumor is under pressure.

A third sign of cancer is when the tumor bleeds easily. Blood vessels drain blood
to the tumor, which bleeds at the slightest touch.

The clinician continues his physical examination for metastases. These are
distant tumors emitted by the primary tumor, which are carried out by lymph
and blood and will colonize the downstream territories. For example, prostate
cancer spread to the lymph nodes and the bones. Melanoma of the eye spreads to
the liver.

Faced with a poorly demarcated, bloody hard mass, the clinician knows he is
dealing with a malignant tumor. When clinical examination is impossible, the
physician performs a radiological examination. This confirms the presence of a
star-shaped mass. The malignant tumor compresses the surrounding tissues that
it invades with its dendrites. The search for metastases needs a radiological
examination of the primary tumor. The radiological examination has its limits. It
is not possible to detect tumors of less than a cubic centimeter. The detection
limit is of the order of one gram of tumor around one billion cells. The
radiologist frequently underestimates tumor involvement because he cannot see
small lesions.

The diagnosis of cancer, even when it is obvious to the physician, has to be
confirmed by the pathologist. The surgeon either removes part of the tumor
(biopsy) or the entire cancerous mass. After extraction, a pathologist examines
the tumor under a microscope. He will confirm the diagnosis by detecting the
dendrites, which lacerate healthy tissues by invading them. It will also rule on
the aggressiveness of the tumor. A low-grade tumor looks like normal cells. It
will be less aggressive than an undifferentiated, high-grade tumor that has lost
all sign of its original site. It is nearly 10% of cancers where the pathologist no
longer finds a point in common between the cancer and the organ that gave rise
to this cancer. The tumor is completely undifferentiated and has a poor
prognosis.



Often the diagnosis of cancer is not obvious. There are no dendrites and the cells
do not multiply at high speed. The pathologist will confirm his suspicion by
analysis of the tumor genome. These tumors are borderline malignant. /n situ
tumors that have not yet invaded the surrounding tissues remain confined to the
epithelium. They are called «cancer» but the prognosis once surgically removed
is excellent. A large proportion of the breast cancers detected by screening are in
situ lesions. Radiologists have reviewed X-rays of screening mammographies.
Some early lesions could easily be missed. Between 14% and 50% develop into
invasive lesions ten years later.

Erbas, B., Provenzano, E., Armes, J., Gertig, D. (2006). The natural history of ductal carcinoma in situ
of the breast: a review. Breast cancer research and treatment, 97(2), 135-144.

We have all experienced the tragedy of Covid-19. One of the discussions
focused on the very notion of “patients”. At the beginning of the epidemic, the
“patients” were limited to the hospitalized men and women treated for Covid-19,
then symptomatic patients and finally asymptomatic cases detected by PCR. The
world of cancer suffers from the same vagueness. One cannot mix in the same
study: an indolent in situ cancer and an aggressive cancer that kills within a year.



Conventional cancer treatment

Surgery is the key treatment of cancer. However, there is no point in curative
surgery, if the cancer cannot be removed in its entirety. If the disease diffuses
with multiple and major metastases or if the primary tumor invades vital organs,
surgery no longer makes sense.

Before removing the tumor and the surrounding tissues, the surgeon has to
estimate the potential damages. After a lung resection for lung cancer, the
physician will perform respiratory tests to verify that the patient can survive
with the remaining lung. After surgery, analysis of the surgical specimen allows
verifying that the entire tumor has been excised. Ink allows visualization of the
boundaries of the resection under the microscope after brushing of the surgical
specimen. To be sure the resection is complete, the pathologist will take great
care to check that the surgical limits (which he recognizes because they are
inked) are at a sufficient distance from the edges of the cancer. He will also
check for the presence of invasion of the blood vessels and lymph node. This
will help decide for chemotherapy.

If the cancer can be removed entirety, the patient has a chance of survival. But
the surgeon is never sure that there are no small metastases invisible to the best
radiologist. The patient will therefore be examined regularly to detect the
appearance of metastases or a local relapse.

There are cases where the tumor cannot be excised without major damage. For
example, the tumor compresses an artery that cannot be removed. In such cases,
the oncologist uses radiation therapy. This treatment dates from the end of the
19th century. It consists of irradiating the tissues with a beam of X-rays. The
cancer will respond by reduction in size or it may even disappear. The surgeon
can then operate and remove a smaller area without damaging the artery.

The treatment of breast cancer very often requires radiation therapy. The
surgeon wants to both limit the size of the excision and simultaneously limit the
risk of relapse. He then resorts to lumpectomy (limited surgery). Radiation
therapy will sterilize any remaining tumor cells that may be present in the breast.
Hence, mastectomy will be avoided. As a rough estimation, out of 100 cancer
patients who are cured, surgery is responsible for 90% of success, radiotherapy
for 8% and chemotherapy for the remaining 2%. This shows the importance of
surgery in the treatment of cancer and the low impact of chemotherapy.

Much more complicated is the treatment of metastatic cancer. In majority of
lung or pancreatic cancers, where diagnosis reveals extensive metastases. In



such cases surgery does not make sense, because cancer and its extensions
cannot be removed in their entirety.

Some metastatic cancers grow slowly. Some breast cancers that have spread to
the bone may survive for many years, even without treatment. A minority of
kidney cancers are also indolent in progress. The patient can survive for years
even without treatment. But much more frequently, the prognosis is dire. Today,
the average survival of lung or pancreatic cancer does not exceed six months.

In the above cases, the prognosis of patients is not good, because the disease has
spread. Over 75% of lung cancer or pancreatic cancer are metastatic at time of
diagnosis. Conventional treatment is not very effective. Chemotherapy or even
today immunotherapy can halt the progression of the disease for a limited time.

The response to chemotherapy takes time to be assessed. It is only after a few
weeks, that the clinical examination will visualize a decrease in the diameter of
the mass. This can be confirmed by an X-ray examination or by a scintigraphy
with radioactive glucose (PET scan). The tumor response can also be analyzed
by monitoring tumor markers. Cancer secretes a quantity of proteins that can be
measured in the blood. The best known of these markers is the Prostatic Specific
Antigen (PSA), the elevation of which is a sign of prostate cancer. If the
treatment is effective, the level of markers will decrease rapidly.

But even if there is a transient response to chemotherapy, the tumor masses will
quickly start to grow again. A second line of treatment usually fails. The tumor
grows more aggressively with an acceleration of the doubling rate. In such a
case, the patient quickly dies. Even today, it has not been shown that
chemotherapy has a major impact on life expectancy. However, notable
exceptions are few pediatric cancer, Hodgkin’s disease, and cancer of the testis.
Most trials show, at best, a difference of a few weeks, when chemotherapy is
used.

There is a side effect of chemotherapy that is little talked about. During
treatment, the cancer changes and becomes more and more aggressive. The
tumor regresses for a while, but the recurrence of the tumor is much more
aggressive than the original tumor. The cell mutates and the cancer stops
responding to chemotherapy. In addition, cancer patients will not respond
positively to other drugs of chemotherapy. The tumor may initially respond to
the treatment protocol but after a limited period of time, it will not respond to
the first line of treatment and to any treatment. At this stage, the disease has
turned into a more aggressive form of cancer.



Chemotherapy is a violent treatment. Some tumors respond and the patient feels
better because the cancer has regressed. The problem is that after a sensitivity
phase, the tumor will be much more aggressive.

(Shet, T., Agrawal, A., Chinoy, R., Havaldar, R., Parmar, V., Badwe, R. (2007), Changes in the tumor
grade and biological markers in locally advanced breast cancer after chemotherapy — implications for a

pathologist. The breast journal, 13 (5), 457-464).

Any clinician knows that the likelihood of a response to chemotherapy decreases
over time. The response rate to first-line chemotherapy in lung cancer is about
30%. This means that only a third of the patients treated will see their tumor
regress. And the response to treatment will last for a few weeks or months. But
chemotherapy, gradually, will lose its efficacy and the tumor will start growing
even more quickly. The oncologist will then prescribe another regimen of
chemotherapy consisting of different drugs. This is commonly called the second-
line chemotherapy, but the response rate drops to less than 10%.At this stage,
the tumor becomes more aggressive and will be fatal quickly. Therein lies a key
problem in oncology. The benefit of chemotherapy is only transient.
Transformation of the initial tumor into a more aggressive tumor
compensates most of the initial benefit gained from chemotherapy.

For both to improve patient survival rates and to open up new markets, the
pharmaceutical industry has bet on targeted therapies. Molecular analysis of the
tumor finds an activated metabolic pathway that is responsible for the cell
proliferation. The cancer cell opens its gates to a growth factor. An inhibitor
blocks this pathway. That is the story of the drug called Herceptin. In 1984,
American researchers discovered that some cells of breast cancer express the
“neu” gene that code for the c-erb2 protein. This protein is a receptor for a
growth factor that will stimulate the proliferation of the cancer cell. The first
major American Biotech Company, Genentech, targeted this c-erb2 protein to
slow down cancer growth. Eight years later in 1992, Genentech began the first
clinical trial. Herceptin was fast-tracked by the FDA and gained approval in
September 1998. The drug became a blockbuster earning billions of dollars.

Prescribed alone, Herceptin has no effect on cancer growth. It has to be
combined with chemotherapy or hormone blockers for the treatment of
metastatic breast cancer. Roche, the Swiss pharmaceutical company, who has
since bought Genentech, claims that it increases survival by a few weeks.

Balduzzi, S., Mantarro, S., Guarneri, V., Tagliabue, L., Pistotti, V., Moja, L., D'Amico, R. (2014).
Trastuzumab-containing regimens for metastatic breast cancer. Cochrane Database of Systematic
Reviews, (6).



In these trials, Herceptin also increased the risk of heart problems, including
heart failure and left ventricular ejection fraction decline. The heart cells express
c-erb2 that they need for its good functioning. Despite its widespread
prescription in early stage as well as in advanced cases, the number of deaths of
breast cancer has failed to decline rapidly.

A parallel approach has been anti-cancer immunotherapy. Superficial bladder
cancer has long been treated by intravesical instillation of BCG, the Calmette
and Guérin bacillus, a vaccine against tuberculosis. BCG is an irritant and
instillation is painful. It is the irritation which controls the cancer growth.
Injecting other abrasive agents such as intravesical chemotherapy is also
effective in treating superficial bladder cancer. BCG has no efficacy against
distant metastatic cancer. BCG is only effective because of its irritative action.

Since the 2000’s, new immunotherapies have been developed with a great deal
of publicity. Monoclonal antibodies allow attacking diffuse tumors, through the
stimulation and boosting of patient's white blood cells. These are new molecules
and therefore easily patentable.

Some patients benefit from these treatments. The tumors regress for a time. The
majority of patients suffer from severe side effects because white blood cells
also attack healthy tissues. This promising approach is less revolutionary than it
appears. The response rate appears to be of the same order of magnitude as that
of old cytotoxic chemotherapy. The response to immunotherapy is only partial
and transient.

Today, the work of the oncologist is mostly one of supportive care. The
radiotherapy will calm the pain; the chemotherapy will improve the symptoms
for a while. The morphine will alleviate the stabbing pain.

Unable to cure cancer, researchers have tried to prevent it. Multiple clinical
trials involving hundred of thousands of patients have been performed to check
the value of cancer prevention. They all have failed. Some trials have focused on
physicians. They are well informed and eager to participate in trials. The aim is
to divide volunteers into several completely comparable groups. One example,
among many, concerns 14621 Finnish doctors that have been entered in a trial
that lasted 8 years. These volunteers have been divided into several groups. The
first group received a placebo, the second vitamin E, while the third group
received low doses of vitamin C. After eight years the incidence of cancer is the

same in each group.

Gaziano, JM, Glynn, RJ, Christen, WG, Kurth, T., Belanger, C., MacFadyen, J., Buring, JE (2009).
Vitamins E and C in the prevention of prostate and total cancer in men: the Physicians' Health Study 11
randomized controlled trial. Jama , 301 (1), 52-62.



Other large trials have been carried out on a high-risk population such as
workers exposed to asbestos. Asbestos is a flame retardant mineral that was used
to prevent fire. It has been therefore widely used in the past for automobile
brakes and in construction. Asbestos forms fiber-like particles and when inhaled,
it will lodge in the lungs. The chronic irritation caused by asbestos is
carcinogenic. These workers are therefore at high risk of developing lung cancer
and mesothelioma (cancer of the pleura).

The physicians tested the preventive effect of beta-carotene and vitamin A. Here
again they are comparing two groups of workers. These supplements do not
decrease but, worse, increase the risk of lung cancer.

Omenn, GS, Goodman, GE, Thornquist, MD, Balmes, J., Cullen, MR, Glass, A., Barnhart, S. (1996).
Effects of a combination of beta carotene and vitamin A on lung cancer and cardiovascular disease.

New England journal of medicine , 334 (18), 1150-1155.

Other trials target women at high risk for breast cancer. The risk of breast cancer
increases if there is a family history of breast cancer. A trial has been performed
including 2394 women with one or more family members affected by breast
cancer. They are divided into two groups. The first group of women receives an
anti-estrogen that is supposed to inhibit the carcinogenic action of estrogens.
The second group serves as a control because it received only a placebo. 70
months later, the number of breast cancer is the same in both groups.

Powles, T., Eeles, R., Ashley, S., Easton, D. , Chang, J., Dowsett, M., Davey, J. (1998). Interim
analysis of the incidence of breast cancer in the Royal Marsden Hospital tamoxifen randomized
chemoprevention trial. The lancet, 352 (9122), 98-101.

Today the only action that is effective is the prevention of massive exposure to
tobacco and other carcinogens. The rest is just guesswork.



History of the pharmaceutical industry: from hidden gems to technological
drifts

The modern pharmaceutical industry began with local apothecaries that
expanded from their traditional role distributing botanical drugs such as
morphine and quinine, to wholesale manufacture in the mid-1800s. Drug
discovery from plants began with that of morphine, between 1803 and 1805.
This compound is an analgesic and sleep-inducing agent. The German
apothecary assistant who named this compound after the Greek god of dreams,
Morpheus, extracted it from opium.

The expansion of the pharmaceutical industry is a consequence of the
development of the chemical industry. As early as 1828, Friedrich Wohler
synthesized urea with ammonium cyanate. Urea, a molecule present in the body,
in this case in the urine, can be produced in the laboratory. A chemist can imitate
nature and soon new chemicals get created.

Another breakthrough was the discovery of benzene and especially the
understanding of its structure by Kékulé in 1865. Being a highly unsaturated
cyclic molecule, it is highly reactive against a wide range of substances. At that
time, the German chemical industry was eagerly looking for synthetic dyes.
From the aromatic ring of benzene many tinctures could be readily synthesized,
starting from aniline. During the nineteenth century, aniline was the base
product for the development of a new synthetic dye industry, grouped early as
the Teerfarben (in German “tar dyes*). Aniline is a colorless oily liquid, with an
unpleasant odor, and easily flammable. It oxidizes slowly on contact with air, to
form a resin of red-brown color.

The original commercial interest comes from its ability to dye fabrics with a
good yield. The discovery of Mauveine initiated that of hudrede of other dyes.
From the third quarter of the nineteenth century, the term “aniline dyes” meant
by extension all organic coloring matter and liquid inks derived from benzene
that easily stained any kind of cloth fibers.

This discovery was both a scientific and a financial success. The history of
Badische Anilin und Soda Fabrik (BASF) begins in 1865, with thirty employees,
producing aniline, soda and dyes derived from tar. This was the birth of the
German chemical industry. It is until now the most powerful in the world.

BASF quickly understood that the activity of benzene and aniline derivatives
could be quite useful outside the dye industry. Many drugs were synthesized
starting with Paracetamol (an aniline derivative) that is still used today. But such
compounds also allow to synthesize pesticides and explosives. The common



core between the first drugs, pesticides and explosives is the easily fashionable
benzene aromatic ring.

Methylene Blue is the oldest of the synthetic drugs, even before aspirin.
Heinrich Carro manufactured it in 1876 for the German firm BASF. Methylene
blue is a simple molecule. Fusion of two benzene rings with one nitrogen and
one sulfur atom leads to a tricyclic aromatic compound. Carro named it by
analogy with other dyes of the time such as Prussian blue. This molecule has
nothing to do with the Greek island of Mytilene or with the methyl molecule.
Today, we know that it is methylthioninium chloride, a phenothiazin.

Heinrich Carro was looking for a blue pigment for the textile industry. Even
today, Methylene Blue is a pigment used in the ink of pens. To erase text, the
commercial erasers rely on the application of an acid. By acidifying Methylene
Blue, it changes color to become transparent. This instability of Methylene Blue
prevented any major development as a textile dye. But today this Methylene
Blue remains a dye used in the food industry or in the shops of jokes and tricks.
After ingestion, the urine turns an intense blue color. However, simultaneous
ingestion of Methylene Blue and vitamin C prevents the blue coloring of the
urine.

Simultaneously, BASF diversified into the nascent pharmaceutical industry.
Logically the Methylene Blue has been tested by BASF for his medical activity.
At the National Library of France there are nearly a hundred books written in the
nineteenth and early twentieth centuries by physicians who used Methylene Blue
in treating a wide variety of diseases. These books report its activity in
infections. Before World War I, infectious diseases were the main scourges.
Methylene Blue was used to dye the parasites. In the laboratory, it kills many
bacteria and parasites. Methylene Blue has been successfully tested in
tuberculosis, leprosy and malaria. Codification of the doses relied heavily on
empiricism. In one of the books, a criterion was for instance that the skin of the
leper should not be blue.

During WWII, the United States treated the soldiers larga manu (again, with
highly variable doses) to prevent malaria in the Pacific. The white conjunctiva
turns blue. Even today Methylene Blue is a recognized treatment for these
infections albeit at a lower dose (300 mg to 1000 mg/day for an adult).

Lu, G., Nagbanshi, M., Goldau, N., Jorge, M. M., Meissner, P., Jahn, A., Mueller, O. (2018).
Efficacy and safety of methylene blue in the treatment of malaria: a systematic review. BMC
medicine, 16(1), 59.



At these doses, the conjunctiva do not turn blue anymore. Consequently,
because of its efficacy in malaria, the World Health Organization considers
Methylene Blue as an essential drug.

In the 1930s, several publications showed that Methylene Blue was among the
first antidepressants. Methylene Blue will serve subsequently as a backbone to
the first neuroleptics (major tranquilizers), including the famous Largactil, and
antidepressants drugs such as chloroquine. Methylene Blue is what the
industrialist call «a lead product»; a molecule on which to build new more
effective chemicals, which can be patented.

In 1932, BASF synthesized other dyes including Prontosil, another benzene
derivative developing a Burgundy red color. In mice, Prontosil is effective in the
treatment of infections. Clinical results are positive but the medical community
is unresponsive. The physicians only trust vaccines to prevent infections. In
1936, Franklin Delano Roosevelt Junior, the son of the president of the U.S.A.,
is dying of an ENT infection. Doctors describe him as doomed to die soon. A
Harvard professor tries the Prontosil, he had read about, and as a last resort, and
saves the young man.

BASF patented Prontosil. The French company Rhone Poulenc tried to
circumvent the patent. They understood that Prontosil was a pro-drug (a
biologically inactive compound which can be metabolized in the body to
produce a drug.). The active ingredient of Prontosil was the “Sulfa Drug”, which
is simple derivative from Prontosil. Sulfa Drugs are as effective as Prontosil and
easy to manufacture. These drugs cannot be patented because they were
synthesized a long time ago. Many industrialists understood the vast market of
the antibiotics.

Since the sulfanilamide moiety was also easy to link into other molecules,
chemists soon gave rise to hundreds of second-generation Sulfa Drugs. As a
result, Prontosil failed to generate the profits expected by Bayer. Although
quickly eclipsed by newer Sulfa Drugs and, in the mid-1940s and through the
1950s by penicillin and other antibacterial agents that proved more effective
against more types of bacteria, Prontosil remained on the market until the 1960s.

In 1937, over 100 people died after ingesting "Elixir Sulfanilamide"
manufactured by S.E. Massengill Company of Tennessee. The product was a
combination of Sulfa Drugs and diethylene glycol, a highly toxic solvent that is
now widely used as antifreeze. Under the laws extant at that time, prosecution of
the manufacturer was possible only under the technicality that the product had
been called an “elixir”, which literally implies a solution in ethanol. Responding
to this episode, the U.S. Congress passed the Federal Food, Drug and Cosmetic
Act of 1938, which for the first time required pre-market demonstration of safety



before selling a drug. Another aim was to explicitly prohibit false therapeutic
claims.

Patents have long been one of the key issues in drug development. For a long
time, this was a secondary research problem. In 1921, Banting and Best isolated
insulin from the pancreas. They injected insulin to diabetic patients allowing
them to survive. Banting and Best offered the patent to industrialists they
consider decent, without any compensation. These manufacturers were located
near slaughterhouses to be able to isolate insulin from the pig's pancreas.

Until1980s, manufacturers discovered new molecules. They could patent them
and continue clinical trials with trust in their industrial property and therefore
improve their profit margins. Gradually, they stopped to discover simple non-
toxic molecules (there is a finite number of them). This led to the allocation of
resource to new categories of chemically complex molecules. Since the
therapeutic profile of complex molecules was hard to predict, they were difficult
to produce.

The 1990s saw the explosion of biotechnology. A new class of drugs is opening
up. It is no longer a question of officinal chemistry but of a new way of
conceiving the pharmaceutical industry. These new treatments are difficult and
target specific mechanisms of action. They are much more expensive to design
but may generate huge profits.

In the old times, the pharmaceutical industry was doing research by hiring the
best chemists and biologists. Nowadays, there is a massive use of computers for
in silico prediction of chemical and biological properties. Production costs are
thus dropping down with profits growing up. Hiring of opinion leaders for
speaking in meetings on the behalf of the companies is another systematic trend.
The consequences are financial infiltration of the FDA (Food and Drug
Administration) in the United States and similar entities in other countries, as
well as of influential medical journals by the pharmaceutical industry.

Simple and old molecules do not result in interesting financial gains of the
pharmaceutical industry, except when they are, like Paracetamol, sold in large
quantities. A consequence is the creation of generic industries to take advantage
of these crumbs left by the big industry. The law helps the generic industry to
protect itself. The company must complete and repeatedly file to obtain a
marketing authorization. The cost of the procedure limits the number of
competitors among generic drug manufacturers But the main reason of the
lethargy of the generic industry is that it is a branch of the pharmaceutical
industry. Its leader Teva Pharmaceuticals makes both generics and patented



drugs. We can't ask them to be revolutionaries, to start a price war with the
conventional side of the same pharmaceutical industry.

Lipitor, the best-selling statin, has already earned its manufacturer, Pfizer,
$125 billions. Lipitor or any other statin decreases the level of cholesterol

but fail to change the survival of the patients suffering of heart attacks.
DuBroft, R., & de Lorgeril, M. (2015). Cholesterol confusion and statin controversy. World
Jjournal of cardiology, 7(7), 404.

What does medical inefficiency weigh in the face of such benefits ? A similar
observation can be made about the incessant vaccination campaigns and the
dangerous abuse of aluminum that they entail, or even about the excessive
prescriptions of sedatives and antidepressants. These profits for the
pharmaceutical industry obviously have a high social cost : cancer costs 130
billions dollars to Europe in 2019. In fact, only in countries with ruined
economies the patients have an interest in change.

Every soldier is ready to sacrifice himself; and a fortiori any cancer patient, with
numerous metastases, who knows he is going to die does not have the energy to
deal with it. But neither of them seeks to waste his life in unnecessary fighting,
waiting, expensive and ineffective treatments or empty trials. Today a large
proportion of the trials are “not-inferiority” trials, seeking to demonstrate that a
new drug is not inferior to the standard of care. Why would a well-informed
patients want to participate in these commercial clinical studies ?

Looking into the Mirror

It is always difficult to see the bare reality. Despite wide claims, cancer
research is going nowhere. This lack of discovery has multiple causes. The
first reason is that cancer is felt as an invincible foe. Defeating cancer appears to
be impossible. Cancer should be divided in subgroups are treated one at a time.
The academic tide has turned and is flowing strongly in the direction of
specialization.

We decided to shift ground and go back to the drawing board with the
hypothesis that cancer is a simple disease. The second hypothesis was that older
scientists had approached the truth. The academic environment was less
constrained by the need to be politically and financially correct.

We are trained as scientists not historians. Part of the solution came directly
from old texts. Before being perceived as a disease of the genome, cancer was a
disease of the metabolism. That was written in old books, resting in libraries, not
in modern papers from reputable journals.



Louis Pasteur (1822-1895) studied, in 1857, the yeast of beer. He worked in
Lille and was awarded a contract to improve the quality of the local beer. Yeasts
are needed to ferment sugar into alcohol. Louis Pasteur noticed that the yeasts
multiplied when the air was poor in oxygen. Upon addition of oxygen, the yeasts
stop dividing. Otto Warburg (1883-1970) read Louis Pasteur's papers. Warburg
was a law-abiding German. During WWI, he served in the cavalry as an Uhlan
and was awarded the iron cross for bravery. Albert Einstein advised him not to
risk his life during the war, to leave the army and return to academia, because
Warburg’s life was too precious and was needed in science.

At the beginning of the twentieth century, the German research was leading
science. The chemists deciphered the cellular respiration, the different enzymes

at stake. Warburg understood the key role of the mitochondria, the horsepower
of the cell.

In 1920, Otto Warburg made his most famous discovery. Working on cell
respiration and identifying the different enzymes, he studied the respiration of
cancer cells.

Normal cells oxydize sugar when there is enough oxygen. Warburg
demonstrated that cancer cells, opposite of normal cells, could not burn glucose
(sugar) even in the presence of oxygen. The cancer cells break down the
molecule of glucose into two molecules of lactic acid. This phenomenon
corresponds to anaerobic glycolysis and makes two molecules of adenosine
triphosphate (ATP). The normal cell can burn the glucose in the mitochondria
into water and carbonic gas (CO,) and yield 36 molecules of ATP. One
molecule of glucose yields 36 molecules of ATP in the normal cell but only 2
ATP in the cancer cell. To survive the decreased yield of the reaction and to get
enough ATP, the cancer cell has to swallow increased concentration of glucose.
This is called the Warburg’s effect.

To quote Otto Warburg in 1956:

« Cancer, above all other diseases, has countless secondary causes. But, even
for cancer, there is only one prime cause. Summarized in a few words, the prime
cause of cancer is the replacement of the respiration of oxygen in normal body
cells by a fermentation of sugar. All normal body cells meet their energy needs
by respiration of oxygen, whereas cancer cells meet their energy needs in great

part by fermentation”.
Warburg O., «On the Origin of Cancer Cells», Science, 123(3191), 1956, pp.309-14.

Ten years later, he took the plunge when, in his last conference on the “First
cause and prevention of cancer”, on June 30, 1966 in Lindau, Germany, the
German biochemist declared, according to E. Racker: “Oxygen gas, the donor of



energy in plants and animals, is dethroned in the cancer cells and replaced by
an energy yielding reaction of the lowest living forms, namely, a fermentation of
glucose.” And when he ended his lecture with emotion: "But nobody today can
say that one does not know what cancer and its prime cause is. On the contrary,
there is no disease whose prime cause is better known, so that today ignorance
is no longer an excuse that one cannot do more about prevention. That the
prevention of cancer will come there is no doubt, for man wishes to survive. But
how long prevention will be avoided depends on how long the prophets of
agnosticism will succeed in inhibiting the application of scientific knowledge in
the cancer field. In the meantime, millions of men must die of cancer

unnecessarily”.
Racker Efraim, “Otto Warburg at a Turning Point in 1932”, Trends in Biochemical Sciences, 7(12),
1982, pp.448—49.

At the time of his discovery, Warburg gained wide acclaim. The Warburg’s
effect was a breakthrough in the fight against cancer. But this hypothesis quickly
disappeared from the scientific literature. In early 1980s, Warburg’s work was
still present in the textbooks to fade away progressively. The paradigm has
changed. This change of paradigm was not based on science. There were no
experiments which disproved the key role of metabolism. In 1988, Jerry Shay
demonstrated that restoring the metabolism of cancer cells did prevent tumor
proliferation

Shay, J. W., & Werbin, H. (1988). Cytoplasmic suppression of tumorigenicity in
reconstructed mouse cells. Cancer research, 48(4), 830-833.

In the textbooks of the 1980°s to 2010’s, cancer is no longer considered a
disease of metabolism, but a genetic disease becoming astray. That change came
progressively with no decisive experiment.

A change of mind is not a proof that the previous paradigm was wrong and
needed a thorough revolution.

The reason is both history and science. Warburg, contrary to many German
scientists, did not immigrate to the United States. He remained in Germany and
found an arrangement with the Nazi regime.

When the Nazis came to power, they forced-out people of Jewish descent from
their professional positions. But there were a few exceptions. Warburg had a
Protestant mother and a father with Jewish heritage (who had converted to
Protestantism). Although banned from teaching, he was allowed to carry on his
research. According to the Reichsbiirgergesetz from 1935 (cf. Nuremberg laws)
the Nazis considered Warburg as a half-Jew (Halbjude). In 1941, Warburg lost
his post briefly when he made critical remarks about the regime, but a few
weeks later a personal order from Hitler's Chancellery ordered him to resume



work on his cancer research. Goring also arranged for him to be classified as
one-quarter Jewish. In September 1942, the Nazis issued an official request for
equal status ("Gleichstellung") with Germans, which was granted.

Hitler developed a vocal cord polyp (a premalignant lesion) in 1935 and 1944.
Hitler has a phobic attitude about cancer, and he drafted the first laws against
smoking and asbestos.

Warburg was so totally dedicated to his work that he was prepared not only to
stay in Germany, but also to accept the Nazi treatment of his Jewish colleagues
and his Jewish relatives. This was despite his having received an offer from the
Rockefeller Foundation in the United States of America to continue to fund his
work, if he emigrated. After the end of the WWII, he made inquiries about
moving to the United States of America, but he was unsuccessful. Frustrated by
the lack of acceptance of his ideas, Warburg was known to quote an aphorism he
attributed to Max Planck: “Science advances one funeral at a time”.

Part of the stigma on Warburg’s work is the fact that the same group of scientists
who understood the cellular respiration worked on the poisons that could block
it. The poisonous gas of WW-I and the Zyklon-B were discovered in Germany
in the same institutions, but not by Warburg himself.

One of the fiercest opponents of Warburg, Sidney Weinhouse, said in the 1970s:

“A balanced judgment would, I believe, credit the Warburg hypothesis with
stimulating two generations of study and discussion of some of the most
fundamental mechanisms of cellular regulation; and by provoking ideas and
controversial issues, contributing significantly to our knowledge of the
metabolism of cancer cells. On the negative side, however, it has led far too
many researchers into dead-end avenues of fruitless, ill-conceived attempts at
the understanding or treatment of the neoplastic process. As an expression,
however incidental, of some fundamental abnormality of gene expression, the
high glycolysis may yet help to uncover the mystery of cancer. It is conceivable
that the passage of time and new insights might bring glycolysis back to its
original prominence. At present, the whole conception of cancer initiation or
survival by “faulty” respiration and high glycolysis seems too simplistic for
serious consideration. If there is anything that we have learned from modern cell
biology it is that the regulation of cellular activity and proliferation is
exceedingly complex”.

(Weinhouse, «The Warburg hypothesis fifty years later», Zeitschrift Fiir Krebsforschung Und
Klinische Onkologie, Vol. 87 Issue 2, 1976, pl 15-126).



In other words, Warburg's admittedly elegant solution seems to be as far too
simplistic.

Warburg’s work is nowadays one hundred years old. Warburg using only
conventional microscopy could not detect the mitochondria. Today, we analyze
them using electron microscopes. Warburg’s also made his work before the
discovery of the structure of the genes. However, the main problem with
Warburg’s work is the exact meaning of the concept of Warburg’s effect.
For numerous scientists in cancer research, the Warburg’s effect means that the
mitochondria are not functioning. That does not appear to be a correct statement.
In cancer cells, mitochondria are nevertheless performing some oxidative
metabolism albeit at a lower rate than normal cells. The major difference is that
cancer cells cannot oxydize glucose completely (as Warburg demonstrated in
1920). Instead, cancer cells can burn proteins and ketone bodies. The ketone
bodies are breakdown molecules from lipids. There are three related compounds
ketone bodies: acetone, acetoacetic acid, beta-hydroxybutyric acid produced
during the metabolism of fats.

To the opposite of lot of literature on the internet, cancer cells can feed on

ketone bodies. Israél, M., & Schwartz, L. (2020). The metabolic rewiring observed in
cancer renders tumor cells dependent of ketone bodies and vulnerable to SCOT inhibition.
Endocrinology Diabetes and Metabolism Journal, 4, 1-13.

The burning of ketone bodies in cancer cells is only possible because of the
residual activity of the mitochondria. In fact, Warburg had never supported that
the mitochondria was idle in cancer cells. Pedersen speaks in a 2007 text of
“misconceptions about the “Warburg Effect”.

(Pedersen P, « Warburg, me and Hexokinase 2 : Multiple discoveries of key molecular events
underlying one of cancers’ most common phenotypes, the “Warburg Effect”, i.¢., elevated glycolysis

in the presence of oxygen », Journal of Bioenergetics and Biomembranes, 39(3), 2007, pp.21 1-222).

Part of the revival of Warburg’s work stem from the use of fluoro-deoxy-
glucose (18F-FDG), since the mid-1980s, in positron emission tomography
(PET scan) to identify cancers. The physician injects radiolabeled glucose in the
vein of the patient. This radioactive tracer detects precisely the extension of the
cancer and its metastases. The first use of the PET scan technique dates from
1982 after its first description by Michael E. Phelps and colleagues. Its wide
acceptance predates the revival of Otto Warburg’s work. It took twenty years
between the first clinical imaging using PET Scan and the rise in citation of
Warburg’s work (Figure 1).

On the other hand, several discoveries in the field of biology have had a decisive
influence in the revival of Warburg's publications on cancer. First, there is the
discovery of the pathways explaining the Warburg’s effect (PI3K / AKT /
mTOR). The simultaneous discovery of the HIF factor (hypoxia inducible



factor) must also have had an impact on awakening. While work on this protein
began in the early 1990s, the number of publications on HIF has grown
significantly since 2000. Scientometric analysis further reveals that the number
of publications on HIF citing Warburg has increased significantly since 2005-
2006. Modern molecular biology has put new names and concepts behind the
Warburg’s effect. Today like one hundred years ago, cancer cells ferment; a
long detour.

There is a consensus that every tumor cell ferments glucose and secretes lactic
acid, but the meaning of the Warburg’s effect has evolved. Cancer cells breathe
and burn lipids and amino acids such as glutamine. Mitochondria are
functioning, but the metabolic fluxes have been rewired.



Cancer is the Warburg’s Effect

It is a longstanding debate whether cancer is one disease or a set of very diverse
diseases. For most researchers, a wide variety of diseases with different
prognoses, sites of origin, patterns of spread, and kinetics seem to be linked with
cancer. But despite this apparent complexity, there is underlying unity. Cancer
1S a simple disease. (Hanahan, D.; Weinberg, R. A. “The Hallmarks of Cancer”. Cell 2000, 100,
57-70). The authors of believe that the complexity of cancer can be reduced to a
few underlying principles. The paper argues that all cancers share six common
traits (“hallmarks”) that govern the transformation of normal cells to cancer
cells.

These hallmarks stipulate that cancer cells:

1-Stimulate their growth.

2-Resist inhibitory signals that might otherwise stop their growth.
3-Resist their own programmed cell death.

4-Stimulate the growth of blood vessels to supply nutrients to tumors.
5-Can multiply forever.

6-Invade local tissue and spread to distant sites.

In an update (Hanahan, D.; Weinberg, R. A. Hallmarks of cancer: the next generation. Cell 2011,
144, 646-74) Hanahan and Weinberg proposed two new hallmarks:

7-Abnormal metabolic pathways.
8-Evading the immune system.

All these eight hallmarks are a direct consequence of the Warburg’s effect,
described one hundred years ago. The Warburg’s effect is a bottleneck. The
cells cannot burn the glucose because the pyruvate cannot reach the
mitochondria. For the specialist, the pyruvate dehydrogenase is turned off.
Consequently, pyruvate cannot be transformed into acetyl-CoA. The cellular
machinery is deficient and the energy yield is less than 5% of the normal cell.
To survive, the cancer cell will open its gates to increased concentration of
glucose. Part of the pyruvate that cannot be burned will be transformed into
lactic acid excreted by the cell; the rest will be converted into biomass. In other
words, if you eat more and burn less, you gain weight.



In the laboratory, evidence of the central role of the Warburg’s effect comes
when the researcher inject normal mitochondria into cancer cells, with a
micropipette. The cancer cell will be able to burn pyruvate and the growth will
stop. These cells have become benign. This proves that the genes are not usually
the key of cancer. The injection of the nuclei of cancer cells into normal cells
does not increase growth. These cells can still burn glucose because the
mitochondria are normal and do not form tumors.

(Seyfried T. (2014). “Cancer as a metabolic disease: implications for novel therapeutics”,
Carcinogenesis).

Cell proliferation is a direct consequence of the Warburg’s effect. As the cell
cannot burn its combustible completely, the cell uses the glucose to the synthesis
of lipids, proteins and nucleic acid.

Cell division and proliferation are a consequence of the impaired metabolism of
the cancer cell. In the limited space of the affected organ cell, proliferation
results in increased pressure. Unlike benign tumors, cancer has irregular edges.
It has a stellar, fractal shape and the cancer cells invade the surrounding tissue.
Normal epithelial cells look like the cobblestones on the streets of Paris. They
are arranged to one side of the other and lining the epithelium. Cancer is a
barricade. Under the effect of the pressure from cancerous fermentation, cells
change plan, jump on top of each other. This is the explanation of the star shape
so typical of cancer.

Every doctor has been taught, during medical school, that the palpation of a
cancer nodule is harder than the surrounding tissue. Under pressure some cells
escape from these barricades, fuse into the surrounding tissues and penetrate the
blood stream to form distant colonies or metastasis.

The bottleneck, at the level of the mitochondria, has another consequence. The
cancer cell is alkaline (i.e., basic). The intracellular pH of the normal cell
oscillates between 6.8 and 7.2. The intracellular pH of the cancer cells oscillates
between 7.2 and 7.5. The mitochondria, which are defective, synthesize less
carbon dioxide. Carbon dioxide combines with water to form carbonic acid. Less
combustion means less carbonic acid and thus increases the pH.

The deoxyribonucleic acid (DNA) is an acid. In the alkaline pH of the
cancer cells, DNA is open to transcription and multiplication. In the acidic
pH of the normal cell, the DNA remains folded and thus inactive. There is
no transcription or replication. The cell cannot divide. There is no cell
division at a pH < 7.2.

(Pouyssegur, J., Franchi, A., L'allemain, G., Paris, S. (1985). Cytoplasmic pH, a key determinant of
growth factor-induced DNA synthesis in quiescent fibroblasts. FEBS letters, 190(1), 115-1 19).



The cancer cell has an alkaline intracellular pH and an acidic extracellular pH,
owing to the secretion of lactic acid outside the cancer cell. In the cancer cell,
the lactic acid cannot be burnt by its defective mitochondria. It is a waste for the
cancer cell, explaining its preferential localization outside the cell. But for the
surrounding cells lactic acid is valuable food. The immune cells need to eat, and
they will travel long distance to reach this environment rich in valuable

nutrient. These immune cells can burn this lactic acid that cancer cell cannot
digest. Here is the very reason of the activation of the immune system. Eating
wastes is the very reason for the presence by immune cells around cancer cells.
It is like dogs or rats that travel long distance to feed in the trash of the human.

When Peyton Rous discovered, in 1910, that a virus could transmit cancer, one
may have thought that cancer was a viral disease. The fact that the captured gene
could, like many other oncogenes, cause cancer, one may have thought that
cancer was a genetic disease, linked to the oncogenic cellular concept. However,
as Warburg wrote in 1956, “The chicken Rous sarcoma, which is labeled today
as a virus tumor, ferments glucose, and lives as a partial anaerobe like all
tumors.”

Carcinogenesis, whether arising from viral infection, oncogene activation or
chemical agent, produces similar impairment in the cellular respiration. Infection
by an oncogenic virus or exposure to a carcinogen inhibits the mitochondria and
causes the Warburg effect. As stated by Thomas Seyfried : “Any unspecific
condition that damages a cell’s respiratory capacity but is not severe enough to
kill the cell can potentially initiate the path to cancer. Some of the many
unspecific conditions that can diminish a cell’s respiratory capacity thus
initiating carcinogenesis include inflammation, carcinogens, radiation,
intermittent hypoxia, rare germ line mutations, viral infections, and age”.

The papillomavirus is responsible for cervical cancer. They are carried by semen
and lodge in the cells of the cervical epithelium at the point of impact. Vaccines
like Gardasil target these human papillomaviruses.

These papillomaviruses infect the cell of the uterine cervix, enter the cellular
machinery and divert metabolic flows to their sole benefit. Infection with the
papillomavirus causes the Warburg effect and therefore cancer of the cervix.
The infected cell can no longer burn sugar into carbon dioxide and water. It cuts
the glucose that has six carbons in two pyruvate ions bearing each three carbon
atoms. This delivers some energy but much less than if it could burn glucose
into carbon dioxide and water. In normal cells, digestion of glucose into
pyruvate usually yields carbon dioxide and water after combustion in the
mitochondria.



The cancer cell cannot use this pyruvate; it is thus excreted as lactic acid in the
extracellular space.

There is an endless list of carcinogens. Ultraviolet rays are responsible for
certain skin cancers. X-rays penetrate deeply and will also be carcinogenic.

When financial interests are at stake, recognition of the carcinogenicity has been
more difficult. We all remember the asbestos scandal or, more recently, the
Diesel scandal where the industry put its weight to delay the recognition of the
obvious.

We need to see what these oncogenic viruses , asbestos, ultraviolet rays, X-rays
and all these carcinogens have in common. The answer comes from toxicology
labs. To sell a new chemical entity, the industry has to prove that it is not
carcinogenic. This is a slow process. Biologists know that the analyses of the
mutation of isolated cells grown in Petri dishes are unreliable. The only way to
know if a compound is carcinogenic is to test it in animals. The animal's skin
(usually a rodent) is shaved and then rubbed with the product to be analyzed
repeatedly for days to cause cancer. Testing the toxicity of new products
requires the sacrifice of millions of mice. The protocols all say the same thing. If
the product causes skin inflammation, it must be considered carcinogenic. But
not all mice are born equal. Some of them are more prone to inflammation and
cancer; others are less prone to it. The breed of mice is a subject of heated
debate among toxicologists. One may choose a mouse, which is less susceptible
to cancer to get better results.

What these carcinogens, viruses, X-rays or ultraviolet rays or chemicals have in
common is that they all cause inflammation. An infection with a papillomavirus
causes inflammation of the cervix and then cancer. Ultraviolet rays cause
sunburns (erythema). Tobacco causes chronic bronchitis, excessive consumption
of alcohol leads to hepatitis.

Both the doctor and the toxicologist see that inflammation is the most potent
carcinogen.

The Warburg Effect

The Warburg effect is present in every disease. Otto Warburg worked on cancer
cells. From the beginning of the twentieth century, researchers knew how to
grow cells in Petri dishes. The precursor was Robert Koch (1843-1910). He was
the great German scientific rival of the French Louis Pasteur. To isolate the
bacillus responsible for tuberculosis, he had the idea to grow it on agar-agar.
Agar-agar was a sugar used by his wife for making Jello. Its utilization to grow



and isolate pure cultures, stems from its ability of remaining transparent and
“solid” at 37 °C. Moreover, most bacteria do not degrade it, meaning that
colonies of germs can be seen and isolated.

The necessity for growing cancer cells was responsible for the improvement of
such a culture medium. These cells are grown in a medium rich in fetal calf
serum at 37 °C with 5% CO; and 20% Oxygen. The very reason of the use of
fetal calf serum and very high concentration of CO2 is not explained and
appears to result more of a tradition dating from the early times of cell culture;

Warburg had invented a device with which he could measure cell respiration.
The only cells available, at his time, were cancer cells. As he could not study
human cells extracted from inflammation of Alzheimer, Otto Warburg did not
study, if fermentation was present in other diseases than cancer.

Even today, normal cells barely grow in Petri dishes. What most researchers call
normal cells, are not really normal. They have been modified to grow in the
laboratories by the admonition of genes or transformed by a long chemical
process. There are no inflammatory cells or cells from Alzheimer or autistic
patient to study the Warburg effect in the laboratory.

Inflammation is a common feature. Galen described it in the Roman times as the
association of tumor, pain, and increased temperature.

Multiple chemical molecules, trauma, heat or freezing, infection, pollution or
allergy or even mosquito bite can cause inflammation. Inflammation has many
names. Crohn’s disease i1s inflammation of the colon, while ulcerative colitis is
inflammation of the rectum. Pneumonitis corresponds to inflammation of the
lungs.

When a foreign body, such as a splinter, is inserted into the superficial
epidermis, there is no inflammation. When the splinter reaches the underlying
dermis where the capillaries lie, there is inflammation. The splinter has damaged
the blood vessels.

Vascular leakage is a constant feature of inflammation. It is caused by direct
damage, resulting from a foreign body, burn or necrosis. The leakage results in
the extrusion of proteins from the blood to the surrounding tissues. There is no
protein outside the blood vessels in the normal extracellular space. In
inflammation, because of the vascular damage, these proteins flowing from the
damaged vessel will reach the extracellular space to be broken down into
smaller peptides. This increased concentration of proteins is a signature of
inflammation. In the pleural effusion when the cause is inflammation, there is an



increased concentration of proteins or in the feces of a patient suffering from
ulcerative colitis.

When there is suspicion of meningitis, caused either by bacteria or viruses, the
physician does a spinal puncture. Insertion of a needle into the spinal canal,
allows collecting cerebrospinal fluid for diagnostic testing. Normally, there is
little spinal fluid that extrudes and no protein in the liquid. If there is
inflammation such as meningitis, there is increased pressure and proteins are
present in the spinal liquid. Similarly, after a long exercise, the walker has
blisters. The liquid is yellow because it is rich in proteins.

In every kind of inflammation, an extracellular liquid that is rich in proteins
surrounds the cell. Such proteins will impact the diet of the surrounding cells.
Some cells will die while others will proliferate. In the words of the physicists,
the increased concentration of proteins increases the osmotic pressure. The Dead
Sea contains water saturated with salts. Here, the osmotic pressure is high
because of the high concentration of salts. If you take a bath in the Dead Sea,
you can be hurt because of this increased pressure : if you have even a small
blister or wound, you will get out of the salty water quickly.

Inflammation is a clinical notion. Increased osmotic pressure is a physical
notion. They are synonymous. In every inflammation, you have increased
concentration of proteins. The osmotic pressure normally at 300 mOsm jumps at
500 to 600 mOsm. If a high osmotic solution is injected under skin of the mice,
there will be inflammation.

Here is a clinical demonstration concerning the treatment of constipation. The
patient takes an enema rich in Sorbitol, a chemically inert molecule. Sorbitol is a
solution having high osmolarity. The osmotic pressure results in increased
pressure inside the rectum with water flowing in to decrease the osmotic
pressure created by the Sorbitol. Diarrhea follows relieving the constipation of
the patient.

Clinicians had suspected for a long time, the role of the Warburg effect in the
inflammation. Here again, the evidence comes from the PET scan. When the
physician looks for a deep-seated inflammation, he injects the same radioactive
labeled glucose in the vein of the patient. The increased uptake is less than the
one in a malignant tumor but it is enough to localize the inflammation.

Increased blood concentrations of glucose such as seen in untreated diabetes or
obesity are a well-known risk factor of inflammation. To prevent death of the

diabetic patients, because of torpid inflammation such as ulcers of the legs, the
physicians had to amputate them. In animals a regime rich in sugar increase the



risk of inflammation. Conversely, a regime low in sugar (low-carb or ketogenic)
decreases the risks of inflammation.

The increased osmotic pressure in the extracellular space will divert the
metabolic fluxes and cause the Warburg effect. M. Hamraz has grown cells in a
Petri dish. Addition of mannitol in the culture medium increases the osmotic
pressure around the exposed cells. Mannitol, like Sorbitol is chemically inert,
but it increases the osmolarity. Within seconds, the cell opens its gates to
glucose, shuts down its mitochondria and secretes lactic acid even in the
presence of oxygen. This is the Warburg effect.

The cells under physical pressure from Mannitol express the Warburg effect.
Hamraz, M., Abolhassani, R., Andriamihaja, M., Ransy, C., Lenoir, V., Schwartz, L., Bouillaud, F.
(2020). Hypertonic external medium represses cellular respiration and promotes Warburg/Crabtree

effect. The FASEB Journal, 34(1), 222-236.

The role of inflammation is central to a wide variety of diseases. At the
beginning of the twentieth century researchers wanted to induce cancer in the
animals. They did not know that chemical or virus could induce cancer. They
thus resorted to chronic inflammation. Their idea was to burn repeatedly the skin
of the animals to finally cause cancer. The other option was to use what was
called, the long forgotten, physical carcinogenesis. These researchers would thus
implant silicone under the skin of the animal. If the implant was smooth, there
was neither inflammation nor cancer. However, using harsh implant, the rat

suffered from inflammation and later of cancer.
James, S. J., Pogribna, M., Miller, B. J., Bolon, B., Muskhelishvili, L. (1997). Characterization of
cellular response to silicone implants in rats: implications for foreign-body carcinogenesis.

Biomaterials, 18(9), 667-675.

What the clinician knows is that chronic inflammation paves the way for cancer.
Lung cancer 1s a consequence of chronic bronchitis; liver cancer of cirrhosis and
hepatitis. Chronic inflammation like Crohn’s disease or ulcerative colitis is a
risk factors for colorectal cancer. Whatever the organ at stake, chronic
inflammation always increases the risk for cancer.

Alzheimer’s disease was first described by the German neurologist Alois
Alzheimer (1864-1915). Alzheimer was a decent physician fighting against
implementing inhuman policies at the asylum. He required that his staff treat
patients humanely, interact and frequently talk with them, and provide
therapeutic baths for them. Previously, patients in an asylum received little care,
leading to the frequent use of the isolation room.

He studied the case of a woman named Augusta Deter. This 51-year old patient
had strange behavioral symptoms, including a loss of short-term memory.
Augusta Deter was a victim of the politics of the time in the psychiatric



community; the Frankfurt asylum was too expensive for her husband. Herr Deter
made several requests to have his wife moved to a less expensive facility, but
Alzheimer intervened in these requests. Augusta Deter remained at the Frankfurt
asylum, where Alzheimer had made a deal to receive her records and brain upon
her death.

On April 8, 1906, Augusta Deter died, and Alzheimer had her medical records
and brain brought to Munich where he was working in Kraepelin's laboratory.
With two Italian physicians, he used Bielschowsky's staining techniques to
identify amyloid plaques and neurofibrillary tangles. These brain anomalies
would become identifiers of what later became known as Alzheimer’s disease.
Alois Alzheimer discussed his findings on the brain pathology and symptoms of
presenile dementia publicly on 3 November 1906, at the Tilibingen meeting of
the Southwest German Psychiatrists. The attendees at this lecture seemed
uninterested in what he had to say. The lecturer that followed Alzheimer was to
speak on the topic of “compulsive masturbation”. The audience was so eagerly
waiting this conference that they sent Alzheimer away without any questions or
comments on his discovery of the pathology of a type of senile dementia.

Following the lecture, Alzheimer published a short paper summarizing his
lecture; in 1907 he wrote a more substantive paper detailing the disease and his
findings. The disease would not become known as Alzheimer's disease until
1910, when Kraepelin named it so in the chapter on “Presenile and Senile
Dementia” in the 8th edition of his Handbook of Psychiatry.

Today, there is no treatment for Alzheimer’s disease nor is there any real hope in
the foreseeable future. The best we have to offer is supportive care and
psychological counsel for the patient and his family. The industry tried to
develop antibodies targeting the amyloid plaques, but without any positive
result. Having failed, they now try to market the same drugs in the patients at
high risk of developing dementia. This is a marketing effort for financial
gains for pharmaceutical industry, not medicine.

The lack of a reliable animal model has limited much needed research to find a
cure for Alzheimer’s disease. Instead of waiting months for mice to age and
become senile to test treatments being carried out, the researchers have tried to
insert genes into the genome of mice. The mice are transgenic.

There are rare cases of hereditary Alzheimer’s disease. The patient like Augusta
Deter suffered from Alzheimer’s disease before the age of 60. The researcher
insert the defective gene, which cause this variant of Alzheimer’s disease into
the genome of a mouse. Like Augusta Deter, the transgenic mouse becomes
senile when a few weeks old.



For the most common form of Alzheimer’s disease which arise almost at
random among the elderly, no gene has been demonstrated to be the culprit. We
do not have any animal model for the most common Alzheimer’s disease. These
transgenic and expensive mice (each transgenic mouse costs around $300) allow
testing of drugs. Treatment may work in transgenic mice, but it always fails in
human. Today, the treatment of Alzheimer’s disease is similar to the one at the
epoch of Alois Alzheimer. No real progress has been made in a century.

It has been known for years that trauma is a risk factor for Alzheimer’s disease.
Mortimer, J. A., Van Duijn, C. M., Chandra, V., Fratiglioni, L., Graves, A. B., Heyman, A.,
Shalat, S. L. (1991). Head trauma as a risk factor for Alzheimer's disease: a collaborative re-

analysis of case-control studies. International journal of epidemiology, 20(Supplement 2),
S28-S35.

Head trauma causes inflammation of the brain which paves the way to
Alzheimer’s disease. Veterans having experienced the blast of an explosion or
American football players are at risk of senility in middle age. To confirm the
link between inflammation and Alzheimer’s disease, we subjected mice to
repetitive trauma. Several times a day, the head of the mouse receives a drop of
small lead ball. The mouse that experienced the most frequent trauma developed
both Alzheimer and Parkinson. It may seem barbaric but it is the only way to get
Alzheimer’s disease in mice. Treatment can be tested on animals who have

Alzheimer’s disease.
Nogueira, M. L., Hamraz, M., Abolhassani, M., Bigan, E., Lafitte, O., Schwartz, L. (2018).

Mechanical stress increases brain amyloid B, tau, and a-synuclein concentrations in wild-type mice.
Alzheimer's & Dementia, 14(4), 444-453.

Restriction of the food intake of adults, i.e., caloric restriction, seems to decrease
the incidence of Alzheimer’s disease. For a 30% decrease in the amount of
calories over a long period of time, the risk of inflammation, cancer and

Alzheimer drops significantly.

Van Cauwenberghe, C., Vandendriessche, C., Libert, C., Vandenbroucke, R. E. (2016). Caloric
restriction: beneficial effects on brain aging and Alzheimer’s disease. Mammalian genome, 27(7-8),
300-319.

Like in cancer or in inflammation, the patient is more frequently obese and
diabetic. Low-carb diet decreases the risk of senility. In Alzheimer, like in
cancer and inflammation, there is a rewiring of the metabolic fluxes. But the
major fuel is different. For cancer cells it is glucose, whereas for neurons, it is
lactic acid. The difference in fuel explains the biology. In cancer there is cell
proliferation, while in Alzheimer’s disease there is cell death.

The brain has the highest energy consumption of the body (around 20% of the
body oxygen and 25% of the glucose) while representing only 3% of our body’s
mass. Neurons feed on lactate released by the glial cells. When you have
inflammation of the brain, the glial cells are under pressure. They express the



Warburg phenotype and secrete more lactic acid that is taken up by neurons.
This increase uptake of lactic acid results in intracellular acidosis of the neurons.

To perform their normal physiological functions, cells must maintain the
intracellular pH (pH;) within the physiological range. The value of the pHi; is
closely associated with intracellular enzyme activity, cytoskeleton component
integration, and cellular growth and differentiation rates. Acidic intracellular pH;
of the neuron is a consequence of the excessive secretion of lactic acid by the
surrounding glial cells and results in cell death. In cancer, the alkaline pH results
in cell proliferation. In neurodegenerative diseases, the acidic pH results in cell

death. They are both a consequence of the Warburg’s effect.
Schwartz, L., Peres, S., Jolicoeur, M., da Veiga Moreira, J. (2020). Cancer and Alzheimer’s disease:
intracellular pH scales the metabolic disorders. Biogerontology, 1-12.



Psychiatry and Modern Medicine

Psychiatry is another great failure of modern medicine. New drugs such as
Prozac, to the difference of the older antidepressant, have been widely marketed.
Prozac is among the first “blockbusters” and delivered huge profits for the
shareholder of Eli Lilly. For the patients, these new and expensive drugs have
not changed the course of the disease. Psychoanalysis can help adapt to the
difficulties of life. It is of limited efficacy in the treatment of psychosis. In
psychiatry, there is also a need for a radical change.

The cause of psychosis remains elusive. We are still to blame the unfortunate
parents for the dreadful diseases of their children.

Like cancer and Alzheimer’s disease, analysis of the brain at the time of autopsy
reveals extensive brain inflammation. For Anorexia Nervosa, Autism,
Schizophrenia, there is an infiltrate of the brain by immune cells with an
inflammatory reaction (Table 2). The presence of inflammation has led many
physicians to believe, rightly or not, in the presence of an infectious agent.

In fact, inflammation always results in the Warburg effect. One cannot test such
Warburg effect in the laboratory because we do not have cells, which present the
stigma of Schizophrenia or Autism. But we can measure the concentration of
lactic acid in the spinal fluid. In every psychiatric disease, there is an increase
concentration of lactic acid in the spinal fluid. This lactic acid can also be
seen in MRI.

Anxiety is very common. It can be overwhelming and impairs the daily life.
During the anxiety crises, there is increased concentration of lactic acid, a
stigma of the Warburg effect. To prove that lactic acid is the key to anxiety,
researchers in the 1960s injected that molecule in the blood of mice. The mice

showed the signs of anxiety.
Pitts Jr, F. N., McClure Jr, J. N. (1967). Lactate metabolism in anxiety neurosis. New England Journal

of Medicine, 277(25), 1329-1336.

This is in line with the fact that a decreased oxygenation of the blood (hypoxia)
causes anxiety.

A crisis of anxiety can be stated when the respiration is superficial, leading to a
marked increase in the breathing rate. The respiration is ineffective and the
oxygen does not reach the brain in sufficient concentration. The physician asks
the patient to calm down. The breathing rate drops and sufficient concentration
of oxygen reaches the brain and the anxiety crisis fades away.



Table 2

Organ

Disease

Inflammation
mitochondrial impairment
Lactic acid concentration

Autism
Yes

Yes
Increased

Schizophrenia
Yes

Yes

Increased
Brain
Meningitis
Yes

Yes

Increased

Encephalitis
Yes

Yes
Increased

Alzheimer
Yes

Yes
Increased

Parkinson
Yes

Yes
Stable under treatment

Huntington

Yes

Yes

Increased
Cardio-vascular



Cardiac infract
Yes: scarring

Yes
Increased

Cardiac failure
Yes

Yes
Increased

Stroke

Yes: scarring
Yes

Increased
Bronchia alveolar
Infection

Yes

Yes

Not available

Fibrosis
Yes

Yes
Increased

Emphysema
Yes

Yes
Increased

Cancer

Yes

Yes

Increased

Joint and muscular
Arthritis

Yes

Yes

Increased

Myositis
Yes
Yes



Not available

Sarcoma
Yes

Yes
Increased
GI tract
Hepatitis
Yes

Yes
Increased

Cirrhosis
Yes

Yes
Increased

Ulcerative colitis
Yes

Yes

Increased
Urinary tract
Cystitis

Yes

Yes

Increased

Cancer

Yes

Yes

Increased

Auto immune disease
Scleroderma

Yes

Yes

Not available

Lupus
Yes

Yes
Increased

Sarcoidosis



Yes

Yes

Increased
Down’s syndrom
Diffuse

Yes

Yes

Increased

Cystic fibrosis
Lung and GI tract
Yes

Yes

Increased
Ageing

Diffuse

Yes

Yes

Increased

Legend: Every disease has an inflammatory component associated with
malfunctioning mitochondria and increased secretion of lactic acid resulting

from metabolic rewiring (from Schwartz, L., Devin, A., Bouillaud, F., & Henry, M.
(2020). Entropy as the Driving Force of Pathogenesis: an Attempt of Diseases Classification
Based on the Laws of Physics. Substantia, 4(2)).

An Incomplete View of the Warburg Effect

A few decades ago, researchers did not know how to grow cells in Petri dishes,
and mice were the main model for biological research. The researcher had an
intuition and confirmed, or denied it by testing it on mice. Since then, science
has shifted from mice to cells grown in culture and more recently to computer
programming. The key reactions are written in a code and analyzed with the
help of artificial intelligence.

Computer programs have replaced rodents and research has ceased to find
effective drugs.

The researchers need to target the key chemical reactions in order to find
effective drugs. There are thousands of computer programs of metabolic flows
in normal and cancer cells. To use these programs, the scientist has to write long
lines of code, by entering the data from the literature, for example the speed and



efficacy of the chemical reactions. Such an approach is problematic, since it
narrowly focuses on how chemical reactions are encoded by the genome.

A human cell has around 30,000 genes, some of which code for proteins which
play a role in the metabolism. The computer scientist finds these proteins and
enters them into his program. The results will guide him to decide which
molecule is a reasonable target for the specific drug development being pursued.

Cellular metabolism may seem simple. Partial digestion of glucose (sugar) leads
to the formation of two pyruvate ions yielding, in the mitochondria, to the
formation of carbon dioxide and water. A computer program can therefore be
written, considering the glycolysis step (degradation of sugar into pyruvate)
followed by the combustion of the latter in the mitochondria.

These models are wrong, because several key reactions are missing. Our cells
live in an atmosphere rich in oxygen. Cellular machinery uses this gas for
combustion. The programs only take into account the reactions involving
oxygen. They do not pay attention to the reaction caused by the free radicals.
Life appeared at a time when there was hardly any oxygen in the air.
Accumulation of the dioxygen gas in the atmosphere had to wait for about two
billion years, the time necessary for the algae to release sufficient quantities in
the atmosphere.

Life started long before our sophisticated genome and these primitive
chemical reactions still exist. Experts claim that among the first reactions,
was the transformation of water into hydrogen peroxide (H:0: , the active
component of oxygenated water) on the surface of pyrite crystals exposed to
sunrays. Pyrite rock (or Sulphur, iron, FeS) is rich in divalent iron, an
active reducing agent making that reaction possible. Oxygenated water is
highly reactive and it will react with simple molecules such as glyoxylate (an
oxidized form of acetic acid) or pyruvate to form more complex ones.

These elementary chemical reactions are spontaneous. They predate the
appearance of life and do not need genes or enzymes to occur. They are not
described in the textbooks and are not considered by modern computer scientists

and could explain why their predictions could be dead wrong.

Orgel, L. E. (2008). The implausibility of metabolic cycles on the prebiotic Earth. PLoS Biol, 6(1),
el8.

Springsteen, G., Yerabolu, J. R., Nelson, J., Rhea, C. J., Krishnamurthy, R. (2018). Linked cycles of
oxidative decarboxylation of glyoxylate as protometabolic analogs of the citric acid cycle. Nature
communications, 9(1), 1-8.

The normal cell breaks down hydrogen peroxide into water through a
specialized enzyme, named catalase. In a normal cell, electrons bind to oxygen



and hydrogen to form water. Impairment of such a reaction in cancer cells leads
to the creation of reactive oxygen species (ROS) such as hydrogen peroxide.
These reactions, which predate life, will thus take place. As biologists usually do
not have the notion of these spontaneous cycles, they devote special properties
to hydrogen peroxide. They therefore speak of signal and growth factor.
However, that's just chemistry, free energy transduction and entropy variation.
To decrease the concentration of H>O, is one more argument for restoring
mitochondrial function.

But cancer cells are deficient in catalase. Consequently, there is a lot of

hydrogen peroxide in cancer cells.
Hachiya, M., Akashi, M. (2005). Catalase regulates cell growth in HL60 human promyelocytic cells:
evidence for growth regulation by H202. Radiation research, 163(3), 271-282.



Aging

With the notable exception of childhood cancer, cancer is a disease of mature or
even elderly men and women. Diagnosis of two-thirds of cancers usually occurs
after age 70. In this sense, cancer, Parkinson and Alzheimer’s diseases are the
plagues of the elderly. The strong association exists between cancerous
processes (the spread of cancerous cells) and old age seems to be a major point
that is often eluded. Accordingly, with age our tissues change their structure.
They dehydrate, lose elasticity and stiffen. The tissues become fibrotic. The old
man's parchment skin testifies to this.

It's an old saying in medicine: “Old age is not a disease, but a normal, inevitable
consequence of life”. We are born, then we grow up and later on we grow old
inexorably. The final stage before the death that awaits us all. And as old age is
not a disease, there is no need to resort to a doctor or pharmacopoeia (drugs).

The doctor usually treats the consequences of old age such as Parkinson's or
cancer, not the cause of these plagues, i.e., old age. This is a dogma. And as with
all dogma, there are many who seek to contend with it. Our pharmacies are full
of more or less effective treatments against wrinkles, varicose veins and other
heavy legs. Many are trying today to find an alternative to inexorable
decrepitude.

Old age, like cancer and Alzheimer's disease, are science puzzles. Our goal is
not to preach for an unreasonable lengthening of the lifespan, but to put in
common place research hypotheses.

Old age like cancer has a simple explanation. And there will be, one day, an
effective treatment. This is an opportunity but also a challenge to which society
must respond intelligently.

On the corner of the streets of Paris, is written the name of those who gave their
name to the street. Usually there is the date of birth and date of death. Few have
lived over sixty years. But at all times, there have always been old people, but
they were much less abundant than today. Fontenelle (1657-1757) lived almost
100 years. In other words, life expectancy (average length of life) has clearly
increased. But the maximum duration of life remained stable.

By the middle of the 18th century, half of all children died before the age of 10,
and life expectancy did not exceed 25 years. This increase in longevity has
continued at a slow pace during the 19th century, reaching 45 years in 1900. In
2020, life expectancy in most western countries has reached 80 years for men
and 86 years for women.



There are many explanations for this gain in longevity. Vaccination against

smallpox in the early nineteenth century allowed a gain of nearly seven years
(https://www.ined.fr/fr/tout-savoir-population/graphiques-cartes/graphiques-interpretes/esperance-vie-

france /).

Today, childhood deaths are becoming increasingly rare: 15% of children born
in 1900 die before one year, 5% of those born in 1950 and 0.4% of those born in
2015. This drop in infant mortality is the consequence of not only the discovery
of antibiotics and vaccines, but also the end of promiscuity. Because of the
poverty and promiscuity, the infant slept in the same room that his parents and
grandparents. Today the children have their own room and are less likely to be
dying of tuberculosis. More complicated is the reason for the recent and
persistent increase in life expectancy. From the 1950s to the early 1980s,
effective treatments have been invented for patients struggling with high blood
pressure, diabetes and ulcers. However, since this prosperous period, discoveries
have stalled.

Despite the lack of real medical progress, life expectancy is increasing by almost
4 months each year. The statistical study of death certificates provides clues to
this puzzle. In every developed country, upon death and before proceeding with
the burial, the cause of death should be entered on the death certificate.
Collecting and tabulating these data is the prerogative of governments in many
countries. This allows cross-referencing of the age with the cause of death, but
also with the profession and the sex of the deceased. We can also make
comparisons from country to country and see the evolution of mortality from a
particular disease.

The advances of the twentieth century have extended the lifespan. The dashing
old men have multiplied. But the maximum duration of life has remained stable.
Jeanne Calment reached the age of 122 years. We can hope to live even up to
hundred and twenty years, but not two hundred years. This limit may be
insurmountable.

Various studies carried out by statisticians indicate that it is always better to be a
manager than a blue-collar worker. If one wants to live to be old, it is always
better to be a woman than a man; to be well-off than to be poor, to be educated
than without any training.

While the increase in lifespan has affected all segments of the population, a
worker lives on average five years less than an executive and a man on average
six years less than a woman. These differences are present in every country.

The explanation for this recent increased lifespan has little to do with the
progress of medicine. There are fewer and fewer blue-collar workers. We have



grown rich and burn fewer calories than our ancestors. Most of us spend our
days in front of a computer. Our ancestors plowed the earth or broke pebbles,
come rain or shine. Of course, workers have long been smoking more, or
exposed to a larger variety of chemicals than executives. But that explains only a
small part of these glaring differences.

The statistics indicates that the difference between the rich and the poor is
mostly due to the number of calories consumed. When the work is strenuous,
mortality increases, due to heart attack, cancer and Alzheimer’s disease.

In terms of life expectancy, it is better to be a schoolmaster than a Breton
fisherman. The worker always ages faster than the executive. This is reminiscent
of a physical phenomenon: the fatigue of materials. If a metal is subjected to
repeated blows, it will eventually break. Some metals, like cast iron, are more
brittle than others like steel. But by repetitious hard physical work that causes
trauma, all are at risk of rupture.

When on vacation in Indonesia, one of us visited a sulfur mine on the side of one
of the countless volcanoes on the island of Java, where we witnessed the
proletarians, bound to the factory, carrying blocks of several tens of kilograms
of sulfur on the hillsides. Deformation of their bodies was the consequence of
carrying such heavy loads. They looked twenty years older than their
chronological age.

Another statistical difference, just as glaring, is that women live longer than
men, regardless of the country. An American, a Japanese or a Russian woman
will usually outlive her husband. The difference between man and woman

begins long before birth.
Byrne, J. Warburton , D. Opitz, JM, Reynolds, JF (1987). Male excess among anatomically normal
fetuses in spontaneous abortions. American Journal of Medical Genetics , 26 (3), 605-611.)

From the days after fertilization, the risk of a miscarriage is almost 25% higher
for a male fetus. The risk of death during childbirth is also higher for male

infants.

Ulizzi, L., Zonta , LA (2002). Sex differential patterns in perinatal deaths in Italy. Human biology , 74
(6), 879- 888.

For every disease, the chance of surviving is higher for women than for men.
For all types of cancer, women are, on average, affected later in their lives than
men. During diagnosis, tumors are less invasive for women. The risk of
metastasis is lower among women, resulting in lower mortality.

Y oung men are more likely to develop Alzheimer's or Parkinson's disease than
women.

Worldwide statistics show that though women may be sick, they will suffer from
cancer and Alzheimer's on average six years later than men. For a long time the



popular explanation has been: exposure to female hormones. Hormones explain
the physical and sexual difference between man and woman. But hormones do
not explain the difference in life expectancy. There is no data to support that
estrogen may prevent Alzheimer's, heart attack or cancer. On the contrary, large

doses of hormones seem to promote both cancer and cerebral degeneration.
Kaufman, MJ, Kanayama , G., Hudson, JI, Pope, HG (2019). Supraphysiologic -dose anabolic-
androgenic steroid use: a risk factor for dementia ? Neuroscience & Biobehavioral Reviews .

And yet this hormonal logic has long been in fashion. At menopause, many
women have been prescribed hormone substitutes by their gynecologist. These
hormones may have a stimulating effect on vaginal lubrication and libido. On
the other hand, we have known since the eighteenth century that hormones are
carcinogenic. Castrated women or men do not develop breast cancer or prostate
cancer. The daily doses of hormones promote them.

Exit the widespread prescription of estrogen during menopause. But myths die
hard. Many women believe that they can slow down old age by taking soy-based
phyto-estrogens. They believe that these estrogens are more environmentally
friendly and less dangerous. It is only a matter of time for their toxicity to be
proven, too.

Age spares no organ and all organs age at the same rate. For the heart we speak
of infarct or angina pectoris. For the brain, we have senility or Alzheimer's
disease or even Parkinson's. For the lung, we speak of emphysema and
bronchitis, while for the liver, it is cirrhosis.

As all organs age at the same rate, scientists have sought a genetic explanation.
Only four letters (adenine, guanine, thymine and cytosine) are necessary for
encoding a genome. Every cell has the same patrimony, which comes half from
the father and half from the mother. The genome is therefore identical in a
muscle or a brain cell.

For geneticists, only a genetic anomaly could explain aging. At first glance,
everything seemed to prove them right. Some animals live longer than others.
Most importantly, there are genetic diseases that result in earlier aging. The best
known is a rare syndrome (a few dozen people in the world): the Progeria. These
children die at the end of adolescence from cardiac infarction, Alzheimer's or
diffuse degeneration. These children also have an abnormal face. The head is
unusually large. Children with Progeria do not have hair.

This is a genetic disease and an abnormal gene has been cloned. This gene codes
for a protein in the cell nucleus. The structure of the cell nucleus is therefore
abnormal. But, it is not just the nuclear structure that is changed. The supporting



tissue (collagen) is also abnormal. This explains the multiple malformations

including the so recognizable facies.
Lewis, M. (2003). PRELP, collagen , and a theory of Hutchinson— Gilford progeria . Aging research

reviews , 2 (1), 95-105).

Likewise, the metabolism of children with Progeria is abnormal.
Rivera-Torres, J., Acin -Perez, R., Cabezas-Sanchez , P., Osorio , FG, Gonzalez-Gémez, C., Megias ,
D., Andrés, V. (2013). Identification of mitochondrial dysfunction in Hutchinson— Gilford progeria

syndrome through use of stable isotope labeling with amino acids in cell culture. Journal of proteomics
,91,466-477.

The progeria syndrome clearly has a genetic explanation. A mutation in a gene
causes the disease. But the biochemical reading is much more complicated. This
mutation has many consequences. Some of them are at the level of tissue
architecture and metabolism.

It was the discovery of telomeres that put forward the genetic hypothesis. In the
1960s, Leonard Hayflick an American scientist cultivated fibroblasts, cells from
the connective

tissue extracted from human embryos. He analyzed their proliferation and
showed that these cells can divide between 50 and 70 times. Having reached
their limits the fibroblasts stop dividing and die. Scientists talk about the
Hayflick limit. All cells have a limited lifespan and age before they die. Hayflick
is continuing his research by analyzing fibroblasts from elderly subjects. The
older the age, the lower the number of divisions. Grown on a Petri dish, cells
from older patients divide less frequently. For Hayflick, the explanation lies in
molecular biology. Our genes put a limit beyond which the cell can no longer
divide. Old age is only the consequence of the degeneration of our genome.

Since the discovery of this apparent limit, this phenomenon has been called into
question. Hayflick analyzed supporting cells, fibroblasts, but neglected stem
cells. In a Petri dish, these stem cells can divide a much higher number of times.
Other scientists are more critical. They think that the Hayflick limit is just a
laboratory artifact. The cells proliferate in a Petri dish. When there are too many
of them, the laboratory technician detaches the cells from the plastic support,
separates them from one another and then transfers a few of them to a new Petri
dish. For some, Hayflick's limit would only reflect resistance to these
manipulations. After several attacks, the fragile cells would eventually die.

But what reinforced the genetic hypothesis was the discovery of telomeres.
Telomeres are located at the end of chromosomes, i.e., at the end of DNA
strands. They do not code for a gene and are not expressed. In our language, we
say telomeres are non-coding DNA. Their function appears to be to protect the



ends of chromosomes and therefore to preserve their integrity. A loss of
telomeres would make the chromosomes more fragile and more susceptible to
becoming cancerous.

A Soviet scientist, Alexis Olovnikov, in 1971, put forward a new hypothesis: the
Hayflick limit would be the consequence of the reduction in the length of
protective telomeres of chromosomes. Olovnikov suggested that telomeres
shorten until the cell dies. So cell death linked to old age would only be the
consequence of telomere shortening. But such a view only remains a hypothesis.
What is certain today is that telomeres shorten with age, inflammation and

stress. They shorten faster in men than in women.
Aubert, G., Lansdorp , PM (2008). Telomeres and aging . Physiological reviews , 88 (2), 557-579.

There is a fierce debate in biology concerning the role of the telomeres in aging.
Large sums of money have been invested up in this research. Many start-ups
have tried to lengthen telomeres and thereby block aging. It is a huge failure.
Today, there is no evidence that telomere length is no more than a marker of the

true cause of aging.

Passos , JF, Saretzki , G., Ahmed, S., Nelson, G., Richter, T., Peters, H., Birch -Machin, MA (2007).
Mitochondrial dysfunction accounts for the stochastic heterogeneity in telomere-dependent
senescence. PLoS biology , 5 (5), e110.

Since there are genome abnormalities that cause accelerated aging, there are also
chemicals that accelerate aging. Carcinogen is the other name of these
chemicals. The tobacco user does not only suffer from lung cancer. Carbon
dioxide and other toxic substances, once inhaled, are carried in the blood and
cause multiple pathologies. Tobacco users die as much from cardiovascular
disease as from lung cancer. Smoking is the leading cause of the myocardial
infarction but also of cerebrovascular accidents atherosclerosis of the thighs and
legs .

Other diseases of aging are present in smokers, such as Alzheimer's disease or
various other cancers (head and neck, bladder or esophagus).

Arthritis or lung cancers are frequent diseases in the elderly. The smoker ages
early. It seems older than his nominal status. He dies earlier.

Alcohol is another well-known carcinogen. It is responsible for head and neck
cancer and of tumors of the liver and the esophagus. The alcoholic also ages
prematurely. His liver hardens like that of the old man and the neurological
disorders caused by alcohol resemble senility.

Life expectancy depends on the species. Some butterflies live only for a few
hours. They do not even have a stomach because there is no point in eating when



in the evening, the butterfly will be dead, just after having reproduced. On the
other hand, some turtles can live for two hundred years.

For horses as for men, there are registers. All births must be declared. This dates
from the time of the cavalry. The military wanted to know who owns a horse, so
they could requisition in wartime. Even today, recording is necessary for the
cause and date of the horse's death. This allows knowing the age of the animal at
death with certainty. The aging horse, that is to say between twenty-five and
thirty years old, suffers from diseases identical to humans. He loses his teeth,
bleeds easily, becomes senile and develops cancer. An English horse aged 62
years died of old age.

Life expectancy depends on the size of the animal. The little mouse lives on
average two years, the rat four years, the dog a dozen years, the horse 25 to
30 years and the big whale almost 40 years.

The number of heartbeats varies little from one species to another. For
mammals, the heart can beat between 100 millions and 1 billion times. The heart
rate varies. The heart of a mouse, at rest, beats 600 to 700 times per minute,
while that of a whale beats 15 times. The smaller the animal, the greater is its
heart rate and the shorter is its lifespan. The life expectancy increases as the

heart rate slows.

Zhang, GQ, Zhang, W. (2009). Heart rate, lifespan , and mortality risk. Aging research reviews, 8 (1),
52-60.

A link also exists between heart rate, weight and metabolism. The heavier the
animal, the slower the heart rate and the lower the metabolism and the longer is
the life expectancy. A mouse burns intensely. She has little fat. If she is not fed
for two days, the mouse will die. As for the whale, it can make long trips
without feeding. Its body is rich in fat. Kleiber's law establishes a link between
metabolism and body weight. It was discovered over 80 years ago now. Life
expectancy will be longer as the heart rate is slow or the energy expenditure per
unit of weight is low.

The study of animals gives us further information. There are animals that do not
age. They can even rejuvenate. Turritopsis nutricula (Crnidaria Hydrozoa) is a
jellyfish. Like any animal, birth of this jellyfish occurs from the union of sperm
and ovum. It grows in the form of an asexual polyp that is attached to a rock at
the bottom of the sea. At puberty, this polyp transforms into an adult jellyfish
detaches from the rock and will be carried by the current. If the environment
lacks food, the jellyfish can regress into a polyp, lose its sexual characteristics
and “rejuvenate”.



Piraino, S., Boero , F., Aeschbach , B., & Schmid, V. (1996). Reversing the life cycle: medusae
transforming into polyps and cell transdifferentiation in Turritopsis nutricula ( Cnidaria , Hydrozoa ).
The Biological Bulletin, 190 (3), 302-312

This jellyfish is not eternal because in real life predators eat it, but it
nevertheless does not age. Like the prokaryote that divides into two identical
bacteria and does not age, there are potentially immortal beings.

The reason behind the immortality of this jellyfish remains a deep mystery.
Geneticists praise, without proof, the exceptional genome of the jellyfish. We
would tend to make a completely different hypothesis. The jellyfish flask has no
skeleton. The vast majority of the molecules that compose it are water
molecules. As proof, when it runs to the beach, the jellyfish will dry up and

almost disappear in the sun. It cannot stiffen and therefore cannot grow old.
Marc Henry, "The state of water in living systems: From the liquid to the jellyfish", Cellular and
Molecular Biology (2005), 51: 677-702.

Aging is after all a very predictable phenomenon. Pregnancy lasts nine months,
the child walks at one year and can read at six. White hair appears around 35,
presbyopia at 50 and menopause around 55.

Age 1s visible. The toddler's skin is plump and hydrated. Over the years, the skin
dries up. The old man's skin is hard, parchment covered with superficial vessels,
which bleed at the slightest trauma. Drying is not a process specific to the skin.
Internal organs loose flexibility and become hard. This loss of flexibility is not
specific to human and veal is more tender than the old meat.

Often in biology, the definition varies according to the expert. For the geneticist,
old age is an anomaly of the genome. The Progeria, a genetic disease where the
patient age quickly is an example. These adolescents die of cancer or of
Alzheimer’s disease. For ecologists, aging is the consequence of the poisoning
of the environment. For cosmetic surgeons, it is the tissue structure that
collapses. It is thus necessary to tighten the tissues that are loose. These experts
all see a facet of the truth.

We will have to reconcile the different perspectives. The clinician and the
biologist do not see the picture from the same angle. The former examines the
patient and the latter deals with patient’s cells.

Cells are the building units of any tissue. This is the central dogma of biology.
Juxtaposition of cells leads to the tissues.

These epithelial cells are fed by the underlying blood vessel present in the
dermis. Between the blood vessels and the epithelium lies the most common
protein in the body: collagen. Its name reflects history. The ancients extracted



collagen from tendons to make wood glue. The fibers bind together to support
the overlying epithelium.

Among young people, the hydrated collagen strands slide with each other. ,
since the tissue is supple. When collagen ages, there is formation of fixed
bridges between the different strands, which can no longer slide. The fabric
therefore loses its elasticity and becomes rigid. The glue freezes.

The gerontologist observes that the old man has lost his elasticity. The collagen
can no longer slide and therefore breaks. This is an explanation for development
of wrinkles, but also hernias and other aneurysms. The tissue breaks. The skin
becomes like parchment paper and the tissues stiffen. This loss of flexibility
affects all tissues. The wrinkles which make the fortune of cosmetic surgeons
are a direct consequence the decrease elasticity of the skin.

Tissues lose their elasticity because the collagen has become clogged with sugar.
Maillard's reaction has been described in the nineteenth century. If you cook
meat over high heat, the meat becomes dehydrated. There will be black deposits
on the frying pan. They are an assembly of proteins and carbohydrates denatured
by heat. In our body, proteins and carbohydrates have cooked at 37 degrees
for a long time. Chemists speak of Maillard's reaction, biologists of glycation
products and women are concerned by their age spots . Sugars build bridges
between proteins changing the conformation of collagen and make it brittle. This
is a key point in cellular aging.

The doctor also knows that old age is the link between all pathologies. The older
the patient appears, the more at risk he is. Anyone who looks much older than
the age written on his identification card will sooner have a heart attack, cancer
or Alzheimer's disease. He will quickly draw one of these pathologies at a fatal
lottery.

The biologist takes tissue samples from a young animal and compares it to that
of older animals. He will confirm what the clinician has observed. The
architecture and composition of the tissues has changed. This biologist can color
the collagen fibers and see the breaks in these filaments. He will also see that
inflammatory cells have infiltrated the tissue drying it out. The muscle will be
depleted. There will be fewer muscle cells. The tissues will be infiltrated by
lymphocytes, white blood cells. The liver will be lacerated with collagen fibers
that did not exist there in the young. The arteries will be clotted with deposits of
cholesterol laid on an underlying inflammation. This diffuse inflammation
results in an increase in C Reactive Protein (CRP) and Sedimentation Rate
(ESR).

Sang, Y., Fung, E., Xu, A., Lan, HY (2017). C - reactive protein and aging . Clinical and Experimental
Pharmacology and Physiology , 44 , 9-14.



In aging like in inflammation, cancer and Alzheimer there is a Warburg effect.
Wallace, D. C. (2005, January). Mitochondria and cancer: Warburg addressed. In Cold Spring Harbor

symposia on quantitative biology (Vol. 70, pp. 363-374). Cold Spring Harbor Laboratory Press.

Biochemical analyzes show that old mitochondria are less efficient. The

membranes of the mitochondria have stiffened and energetic efficiency drops.
Navarro, A., Boveris , A. (2007). The mitochondrial energy transduction system and the aging process
. American Journal of Physiology-Cell Physiology , 292 (2), C670-C686.

The reason of this facet of the Warburg effect may be simple. Oxygen diffuses
poorly in the human body. We are made up of 70% water and the oxygen
concentration is almost zero within a millimeter of the capillaries. The presence
of these bridges between the collagen fibers reduces the diffusion of oxygen,
which play the same role as a plastic bag that blocks breathing.

Aging tissues therefore have not enough oxygen. The mitochondria are
malfunctioning. The tissues will therefore switch to the Warburg effect and
ferment.

As the mitochondria works at low efficiency, the cell will open the floodgates.
The aging cell will not burn efficiently. It will release its waste, like lactic acid
in the blood stream. This is the reason for the inflammatory syndrome.

Other molecules that cannot be burnt will be released into the cellular
environment and will accumulate around the aging cells; these are the amyloid
plaques of Alzheimer's disease or the Lewy bodies of Parkinson's disease.

Still others will stay in the cell and allow it to divide. It will be the tumors.

We are gradually seeing the commonalities between cancer, Alzheimer's and
simple aging. Cancer and Alzheimer's are usually diseases of old humans or
animals. The faster the animal ages, the sooner it will develop tumors and
senility. These are the same chemicals that induce both early aging and cancer
and Alzheimer's disease. During old age, but also in cancer or Alzheimer's
disease the tissue is hard and inflamed.

History has divided medicine into specialties. The gerontologist treats the old
man, the oncologist: the cancer patient, the neurologist: the Alzheimer patient.

But everything suggests that it is a continuum. Aging is a decrease in energy
yield. This decrease is increased in cancer and Alzheimer’s disease. Cancer
disease is a consequence of aging and Alzheimer's disease too.

During old age, the energy yield decreases; to judge only by the physical
performances. In old age, reduced energy yield causes this diffuse inflammatory



syndrome. The skin becomes dehydrated and hardens. As in cancer, new vessels
appear and bleed easily.

We have a complicated puzzle to dissect to understand it. The aging body
dries up, hardens, and energy efficiency drops. Back to our jellyfish, it does
not age because it is full of water. Collagen fibers are in this case rare and
distant.

In mammals, collagen fibers are much denser. Debris from the sugar sticks
between the collagen strands that can no longer slide with each other. These
fibers are at risk of breaking. But these bridges between collagen fibers have
another consequence. They prevent the diffusion of oxygen. The cell breathes
badly. The cell burns less efficiently and goes into synthesis cause inflammation
and its consequences: cancer and Alzheimer.

To proceed further, let’s now revisit an ancient concept: the second principle of
thermodynamics.

A Long List of Synonyms or the Quest for Simplification

Hyper-specialization is a characteristic feature of modern medicine with the
consequence of classifying the various diseases of the body into unrelated
categories. For instance, the general practitioner takes care of the alcoholism; the
gastroenterologist takes care of the liver cirrhosis while the oncologist takes care
of its final complication, the cancer of the liver. The oncologist talks about cell
proliferation, the farmer of fermentation, the biologist of redox state, the mother
of her son’s growth, the physicist of increased entropy. To treat better our
patients, we need to do translational research, unify these diverse concepts and
speak a common language.

One of the most problematic errors in biology has been to put forward the notion
of energy not that of entropy. This stems from the fact that energy was the first
notion to emerge in mechanics, chemistry and thermodynamics. The French
chemist Lavoisier (1743-1794) was first a lawyer who worked as a senior tax
officer. Lavoisier is also the pupil of Condillac, a grammarian. For Condillac
and therefore for Lavoisier, life and chemistry must be written in simple and
intelligible terms. This led him to discard old alchemist expressions like
phlogiston and minium. Lavoisier named hydrogen (“gas which gives water”, in
greek), oxygen (“gas which gives acidity”) and writes chemistry in words of
simple and logical reactions. Lavoisier was also a follower of the Swedish
chemist Torbern Olof Bergman who was the first to use very precise scales in
chemistry (https://wiki.scd.unistra.fr/collections/valorisation/auteurs/bergman_torbern_info).



Lavoisier performed a crucial experiment, by separating water into oxygen and
hydrogen gases using hot iron. The recombination of these two gases to form
water simultaneously in France (Monge, Lavoisier) and in England (Cavendish,
Priestley, Watt) was the definitive proof that water could no more be considered,
as previously thought, as an element. Lavoisier is also responsible for adding to
Anaxagoras' apothegm: “Nothing is created, nothing disappears”, the sentence
“Everything is transformation”.

Lavoisier was partially right: the mass of water is the sum of the mass of oxygen
and hydrogen. However, separation of oxygen from hydrogen is not
spontaneous. Separating the two gases requires a certain amount of heat that is
absorbed by the decomposition process. This notion escapes his scales.

The notion of energy is omnipresent in biology today. However, the key notion
is not energy that never changes but rather entropy, more difficult to grasp and
that could be created at will.

Mathematics is the common language of science. To elucidate biology, we need
going back to the laws of physics. In the early 1830s, the French Sadi Carnot
and his German counterpart Rudolf Clausius coined the word «entropy» which
means «within the transformation». Sadi Carnot was working on the steam
engine, and he realized that there is always dissipation of work. If you burn 1000
calories in the boiler of the engine on the locomotive, the engine will move by
the equivalent of 300 calories. 700 calories will be lost in the air and will travel
as heat, towards the outer space in the form of infrared photons. There is
production of entropy. Entropy is a measure of energy dispersal. In other words,
it is a measure of a system’s energy that is unavailable for doing useful work.

All spontaneous processes dissipate energy as heat or entropy. Such is life. Of
all the relationships in physics given the title of “law”, the second law is the one
for which there appears to be no exception in the whole universe. The second
law requires that the entropy of any isolated system always increase. In other
words, the amount of heat released by a machine can be reduced but it can never
be eliminated. The notion of entropy is fundamental for informatics and for
basic physics as well. For the physicists, the notions of order and of time are the
consequences of the second law of thermodynamics.

If you were ever baffled by entropy, do not be disheartened. Ilya Prigogine
explicitly stated “entropy is a very strange concept”.
(Prigogine 1. What is entropy? Naturwissenschaften 76 (1989), 1-8).

Like any machine, life also obeys to the second law of thermodynamics. There is
production of entropy in every engine including you and me. Our temperature is



about constant at 37° C. We produce heat, that is to say photons which will be
released in the air and will travel in the outer space. Similarly, a computer needs
to release entropy in the form of heat, which will also travel to the cosmos.
Nowadays, the localization of most data center is close to the North Pole in
distant northern Sweden, for example. Why? Just because, here, the outside
temperature is cold enough to absorb, without any temperature change, the
considerable amount of heat generated by any kind of computation.

Universal physical laws connect life and the universe. This means that life is
simultaneously fragile and robust. In the past, violent events have extinguished
complex life many times in Earth's history. Nevertheless, life on Earth persisted
for almost four billion years, that is, for about one-quarter of the universe age.
After each near extinction, the spreading of life was just unstoppable.

The cell, as a material system, has to release entropy to comply with the second
law. As explained above, it can release entropy in the form of heat. But, another
possibility is creation of biomass because any molecule stores a certain amount
of entropy. The release of entropy in the form of heat has multiple synonyms. It
can be called catabolism (“destruction”, in Greek). To burn the molecules, the
cell uses the oxygen and the oxidative phosphorylation located in the
mitochondria.

Turning off the mitochondria have the direct consequence that entropy can no
more be released as heat. Hence, the creation of a large amount of biomass for
absorbing any excess of entropy. For the cell, dividing into two daughter cells is
a way of doubling the entropy in full compliance with the second law.
Anabolism is the scientific term used upon releasing entropy in the form of
molecules. This corresponds to cell proliferation for the biologist, to
fermentation in a brewery, or to growth for each mother's child. For chemists,
anabolism is a reductive process, while catabolism is an oxidative one (Table 3).

Medicine shows us that our cells oscillate between two behaviors. They can burn
a substrate and emit entropy in the form of heat. But they can also synthesize
molecules and emit entropy in the form of chemicals that will allow cell division
and production of wastes such as proteins during inflammation.

This oscillation between biomass and heat production explains the circadian
cycle, the biological cycle of day and night. During the day, man works and
releases his entropy in the form of heat. The temperature rises from 36.5 °C in
the morning to 37.5 °C in the evening. At night, the temperature is dropping,
entropy release occurs mainly in the form of biomass. The hair of the beard
grows. Night is the time of secretion for many hormones. The morning erection
testifies to this hormonal secretion. The cells divide at night. A dosage of lactic



acid during sleep, at night, confirms the switch to the Warburg effect. Likewise,
an increase in temperature at ovulation proves the link existing between entropy
and women's menstrual cycle.

Heat is the main form of entropy release by mitochondria. Proliferative cells
release their entropy not in the form of heat but in the form of biomass. Let us
take mitochondria extracted from differentiated cells, therefore engaged in a
phase of intense combustion. Let us insert them into cells which are on the
contrary engaged in a phase of synthesis, in other words of multiplication. They
immediately stop multiplying, switch to a combustion mode and express genes

that have remained silent until then.
Elliott, R. L., Jiang, X. P., & Head, J. F. (2012). Mitochondria organelle transplantation: introduction
of normal epithelial mitochondria into human cancer cells inhibits proliferation and increases drug

sensitivity. Breast cancer research and treatment, 136(2), 347-354.

Understanding cancer cannot be done on isolated systems. As these Russian
dolls, the Matryoshka, which you open only to find a new doll, the question of
cancer lead to other fundamental questions. These questions are all related and
are linked one to the other.

To find the cure for cancer, you have to understand the very notion of disease.
You cannot understand cancer without understanding the other diseases. To
understand these diseases, we have to reconsider biological thinking. This leads
us to a more fundamental issue: what is life, how does it function? Finally, the
last question is the oldest. How was life created on Earth? All these linked
questions call for a unifying answer.

Our common thread will be physics and in particular the concept of entropy.

We are all made of star dust. The birth of our universe was the consequence of a
terrible explosion named the “Big Bang” by astronomers. The sun burns
hydrogen to form helium and heavier atoms. These atoms aggregated to form the
planets like the Earth. The first chemical reactions will take place in any watery
medium omnipresent on the surface of the earth. A very primitive reaction was
water dissociation into hydroxyl radicals on the surface of pyrite-bearing
minerals, thanks to the abundant UV-photons created in permanence by the sun.
Recombination of such radicals adsorbed on hydrated surface leads to the
formation of hydrogen peroxide, H,O,. This process corresponds to very
primitive kind of photosynthesis driven by minerals instead of enzymes. This
simply stems from the fact that pyrite has a higher entropy content than redox
centers buried in sophisticated metallo-enzymes.



This also means that free radicals predate life. Using hydrogen peroxyde as a
fuel, primitive cycles will be set in motion, will in turn react and form complex

molecules.

Springsteen, G., Yerabolu, J. R., Nelson, J., Rhea, C. J., Krishnamurthy, R. (2018). Linked cycles of
oxidative decarboxylation of glyoxylate as protometabolic analogs of the citric acid cycle. Nature
communications, 9(1), 1-8.

Metabolism predates DNA and proteins. The first requirement allowing
spontaneous life apparition on Earth is the existence of a metabolism. It takes
the form of thermodynamic cycles able to generate a large output of entropy by
degrading low entropy molecular systems (food) into high entropy molecular
compounds (waste). Low-entropy molecular systems thus benefit from the large
entropy flux generated by such processes. This allows apparition of reduced
carbon species such as glucose and soluble phosphates that are observed in any
living cell. Life is thus a consequence of the export of entropy. Diseases occur as
soon as entropy export mechanisms become impaired.

Henry, M., Schwartz, L. (2019). Entropy export as the driving force of evolution. Substantia, 29-56.

Life on Earth seems to originate with the availability of liquid water adsorbed
on mineral surfaces, about 4 billion years ago. The first forms of life, the
bacteria or prokaryotes appeared about 3,8 billion years ago. Life has known
few changes since the beginning. Around two billion years ago, the increasing
concentration of oxygen harassed the prokaryotes. They combined with
primitive bacteria to form the eukaryotes, the modern cells. The mitochondria is
the descendant of these bacteria which entered the primitive eukaryotes. The
mitochondria would feed from the eukaryotes. In exchange, they would use the
oxygen to burn glucose and get more adenosine triphosphate (ATP). The
mitochondria would use oxygen and the cells could breathe. The second
revolution took place around 543 million years ago. Collagen appeared probably

because of a further rise in the concentration of oxygen.
Saul, J. M., Schwartz, L. (2007). Cancer as a consequence of the rising level of oxygen in the Late

Precambrian. Lethaia, 40(3), 211-220.

Owing to collagen deposition between the cells, such cells became stuck
together. More complex forms of life and animals could form. Within a short
period of time, complex life emerged with the «discovery» of the hand, leg, eye
and brain. The Burgess Shale is a fossil-bearing deposit exposed in the Canadian
Rockies of British Columbia, Canada. It is famous for the exceptional
preservation of the soft parts of its fossils. 508 million years old (middle
Cambrian), it is one of the earliest fossil beds containing soft-part imprints. A
first thought was that anoxic conditions were responsible for the deposition of
the Burgess Shale. The anoxic setting not only protects the newly dead
organisms from decay, but it also created chemical conditions allowing the
preservation of the soft parts of the organisms.



Life is a robust phenomenon with similar concentrations of sodium, potassium
and chloride in every living cell from the primitive bacteria to you and me.
Moreover, similar lipoproteins constitute the membranes. The same bases
constitute the nucleic acids from the very beginning. Every cell consumes low
entropy food and releases entropy either in the form of heat or in the form of
high entropy molecules.

The second law drives the emergence of life and the evolution from the simple
to the complex. Henry, M., Schwartz, L. (2019). Entropy export as the driving force of evolution.
Substantia, 29-56.



Table 3:lists of synonyms

Entropy released as biomass
Entropy released as heat
Anabolism

Catabolism

Fermentation

Respiration

Anaerobic glycolysis
Oxidative phosphorylation
Proliferation

Cell differentiation
Reduction

Oxidation

Low ATP synthesis

High ATP synthesis

High water activity

Low water activity

Legend: These concepts were developed by different disciplines but have similar

meanings from Schwartz, L., Devin, A., Bouillaud, F., & Henry, M. (2020). Entropy as the

Driving Force of Pathogenesis: an Attempt of Diseases Classification Based on the Laws of
Physics. Substantia, 4(2).

Every disease is a consequence of the second principle of thermodynamics.

Cells have to release entropy in order to keep their structural integrity. They can
export entropy either in the form of heat (catabolism) or in the form of biomass
(anabolism). Biomass can be exported outside the cell in the form of the
extracellular secretion of molecules. The secreted molecules can be released in
the blood and absorbed by other cells. Some of these molecules have special
signaling properties and modify the activity of the cell which ingest it. For
example estrogens are secreted by the ovaries and transported by the blood
stream. These hormones bind to specific receptors in the breast and induce the
growth of the gland at puberty. Similarly, brain glial cells release lactate as a
byproduct of glucose they can not burn completely. There is an uptake of lactate
by adjacent neurons which burn it and release entropy outside the body in the
form of heat.



Biomass can also stay inside the cell. Stem cells release their entropy in the form
of a daughter cell. The division of the cell in two different entities increases the
entropy of the tissue.



Table 4: Entropy release by the affected cell

HEAT
INTRACELLULAR BIOMASS
EXTRACELLULAR BIOMASS
Circadian rythm : day

Night
yes

no
no

yes
No

Yes

Growth

No

Yes

No

Glands

No

No

Hormones

Infection

yes

No

pro-inflammatory cytokines
Cell death (infarct)
yes

No

yes (troponin)
Benign tumors

No

yes

PSA/ hormones
Degenerative diseases
No

yes (inflammation)
yes (amyloid plaques)
Cancer



No

cell multiplication
yes (tumor markers)
Inflammation

yes

immune system activation
yes (CRP)

Ageing

No

yes (inflammation)
yes (CRP)

Legend: There is a decrease in entropy release in every disease from Schwartz, L.,
Devin, A., Bouillaud, F., & Henry, M. (2020). Entropy as the Driving Force of Pathogenesis:
an Attempt of Diseases Classification Based on the Laws of Physics. Substantia, 4(2).

Most common diseases (if not all) and conditions can be understood by the
modulation of entropy secreted by the cell. As of today, symptoms and affected
sites allow classification of diseases. We will try to classify the pathologies by
the typologies of entropy.

Diseases with change in global entropy production

In a few rare diseases, the total amount of entropy can be increased or lowered.
During hyperthyroidism there is increased heart rate, weight loss, diarrhea,
nervousness, irritability, perspiration and hand tremors. There is an increased
metabolism and enhanced mitochondrial activity resulting in enhanced
production of entropy. Similar symptoms occur during substance abuse. Cocaine
or heroin increase the heart rate, respiration and result in euphoria. Entropy is

increased.

Carhart-Harris, R. L., Leech, R., Hellyer, P. J., Shanahan, M., Feilding, A., Tagliazucchi, E.,
Nutt, D. (2014). The entropic brain: a theory of conscious states informed by neuroimaging
research with psychedelic drugs. Frontiers in human neuroscience, 8, 20.

To the opposite, during hypothyroidism, there is decreased rate of entropy
production. The patients suffer from tiredness, depression and slow heart rate.
Abuse of sedative may result in somnolence, amnesia and possibly dementia.

Diseases with increased synthesis of intracellular and extracellular biomass

Some benign tumors secrete proteins that are excreted in the blood stream.
Benign prostatic adenoma secretes a protein: Protein Specific Antigen (PSA)
that can be measured in the blood stream and used as a diagnostic tool. When



present in the blood, this PSA has no known biological function. Other benign
tumors can secrete hormones, which can be toxic. Best-known examples are the
thyroid adenoma. Some of these benign tumors secrete thyroid hormones that
can, in turn, be toxic to the heart or the brain.

Diseases with increased secretion of extracellular biomass and increased
temperature

Hyperthermia is present in most acute infections, but also during tissue necrosis
(like cardiac infarct). During infection or cell death there is an increased
secretion of pro-inflammatory proteins or CRP. During cardiac infarct, release in
the blood stream of multiple proteins present in the myocardial cells, such as
troponin, occurs. The cardiologist will know the diagnosis of cardiac infarct by

measuring the level of troponin in the blood. If it is increased, heart cells have
died.



Diseases with Increased Heat and Intracellular and Extracellular Biomass

Increased heat and synthesis of biomass are always present in inflammatory
diseases.
The following are common types of inflammatory diseases.

Acute Inflammation

Often the inflammatory disease is limited to a specific organ. Arthritis affects
the joints, bronchitis the lung. More rarely the inflammation is diffuse and
affects different organs. So rheumatoid arthritis can be limited to the joints. But
there are more severe forms with pulmonary or cardiac involvement. Among
any inflammation, no matter what its extent and gravity is, you have a
concomitant release of entropy in the form of secretion of molecules. In other
words, there is release of proteins in the blood stream, such as the C-Reactive
Proteins (CRP) as well as numerous cytokines and lymphokines. The secretion
of these proteins such as lymphokine and cytokine will result in the activation of
the immune system. The immune cells will proliferate thus releasing their
entropy in the form of new cells. These immune cells will invade diseased tissue
and aid in recovery.



Table 5: link between diseases

ORGAN
INFLAMATORY DISEASE
SCLEROSIS
DISEASES RESULTING FROM CHRONIC INFLAMMATION
CNS
Encephalitis, Meningitis
Multiple sclerosis
Lateral amyotrophic sclerosis, Shizophrenia
Glioma, neuroblastoma, Alzheimer, Parkinson, Huntington’s disease
Ccv
Myocarditis
Pericarditis
Atherosclerosis
Heart failure
GI
Crohn’s disease, Ulcerative colitis
Dysfunctional colonic syndrome
Adenocarcinoma, Squamous cell carcinoma
Reproductive Organs
Salpingitis, Orchitis, Endometriosis
Infertility
Seminoma, Adenocarcinoma
Liver
Hepatitis
Cirrhosis
Heart failure, hepatocarcinoma
Breast
Mastitis
Adenoma, Fibroma
Adenocarcinoma
Skin
Erysepelas, sun burn
Lupus, Psoriasis, sclerodermia
Basal cell carcinoma, melanoma
Lung
Influenza, bronchitis
Chronic bronchitis, Emphysema Pulmonary fibrosis
Squamous cell carcinoma, respiratory failure
Joints and Bone
Arthritis
Arthrosis, Osteopenia
Sarcoma
Muscle
Myositis
Sclerosis
Sarcopenia, Sarcoma



Eye
Inflammation
Glaucoma, Cataract, Near sightedness
Macular degeneration
Immune system
Infection
Cytopenia, Myelofibrosis
Lymphoma, Leukaemia
General
Inflammation
Aging
Aging

From Schwartz, L., Devin, A., Bouillaud, F., & Henry, M. (2020). Entropy as the Driving
Force of Pathogenesis: an Attempt of Diseases Classification Based on the Laws of Physics.
Substantia, 4(2).



b) Chronic Inflammation and its Consequence: Fibrosis

Inflammation may resolve by itself and most bronchitis, burns, or hepatitis do
not result in long term consequences.

Chronic inflammation is secondary to the persistence of the inflammatory agent
and leads to fibrosis. For example, hepatitis resulting from persistent alcohol
consumption, or unrelenting autoimmune disease will result into fibrosis of the
liver. It is most commonly called cirrhosis, which means in Greek that the liver
has become hard and fibrotic. Persistent bronchitis caused by excessive smoking
may result in change in the lung architecture with lung fibrosis and emphysema
(Table 5).

Another consequence of chronic inflammation is the occurrence of cancer and
neurodegenerative diseases, which needs to be further researched. In cancer, the
release of entropy is in the form of biomass, cell proliferation and tumor growth.
In neurodegenerative diseases the production of entropy (in the form of
disordered biomass) increases. The secretion of the proteins outside the neuron
results in the formation amyloid plaques in Alzheimer’s disease. In Parkinson’s

disease, the proteins stay inside the cells as intracellular deposits (Lewy’s
bodies).



Cancer Treatment

Every disease, including cancer, has to comply to the Second Law of
Thermodynamics. Efforts should be made to decrease the entropy, which
stays inside the patients and makes him sick.

We will take the example of cancer to analyze whether this innovative approach
can lead to an effective treatment. The physician should aim at reducing the
amount of entropy that remains in the cancer cell. This entropy is the reason for
cell proliferation. To decrease the cellular proliferation, there are only two
solutions (Table 6). The first option is to decrease the production of entropy. In
order to do so, the amount of food ingested by the cancer cell should decrease.
The second option is to increase the export of entropy outside of the body.
Entropy should be exported outside the cancer cell in the form of heat and
proliferation will cease.

Table 6: Principles of Cancer Treatment

Decrease entropy production
Increase entropy export
Caloric restriction/fasting

Exercise
Ketogenic diet
Metabolic rewiring
SCOT inhibition
Cancer cell death

SCOT is Succinyl Co-A Transferase and will be discussed later in the text.



Decrease Entropy Synthesis

The oldest way to reduce the synthesis of biomass is to starve the cancer cell.
From the nineteenth century, fasting was a possible option proposed to cancer
patients. Strict fasting will lower blood sugar to fall by 20%. The body will
compensate and draw on the protein stores to make glucose. The faster will no

longer secrete insulin that stimulates tumor growth.
Nencioni, A., Caffa, 1., Cortellino, S.,Longo, V. D. (2018). Fasting and cancer: molecular
mechanisms and clinical application. Nature Reviews Cancer, 18(11), 707-719.

To make an overweight cancer patient lose weight makes perfect sense. Obesity
is one of the bedrocks of cancer. This is true regardless of the origin of the
cancer, whether it is a man or a woman. In animals, caloric restriction slows the

onset and rate of growth of cancers.

Lv, M., Zhu, X., Wang, H., Wang, F., Guan, W. (2014).Roles of caloric restriction, ketogenic diet and
intermittent fasting during initiation, progression and metastasis of cancer in animal models: a
systematic review and meta-analysis.PloS one, 9(12), e115147.

The role of fasting is supported by multiple testimonials of patients but has not
been explored by conventional trials. As of today, there are no therapeutic trials
testing the value of fasting in cancer patients. Fasting cannot be patented. There
is little money to be made. In addition, it is notoriously difficult to check what
the patient really eats.

The world of fasting gradually formed into rival chapels. Some “experts” advise
fasting over long periods, others over short but repeated periods. The six-week
fasts are very popular. Others advise fasting every day for 12 hours; others do
not eat three days a week. This is not real science. The clinical outcomes need to
be scientifically documented.

While the duration and frequency of the fast may seem arbitrary, the nature of
the diet advised to the cancer patient is also a subject of endless discussions. We
do not wish in this book to enter into these controversies. Here again what is the
real value of cabbage, green tea, curcumin, or other food supplements.

Many hospitals have rushed into the vein and are recommending in Switzerland,
Germany or Mexico food based on wheat grass or other alternative treatment.

Fasting and diet are a difficult practice and must be done under the supervision
of a specialist, dietitian or even better doctor.

Nutrition has taken a 180-degree turn in recent years. In the 1970s, there was
major danger associated with consumption of saturated fat and high cholesterol.
A common belief was that accumulation of cholesterol in the arteries could
block the blood flow. Sparing the scourge of cardiovascular disease was the
privilege of populations with low cholesterol levels. Consequently, the diet had



to be low in cholesterol and therefore high in sugar. It was nonsense, based on
truncated science and funded by an industry that profited from fear. Like the
tobacco industry, the sugar industry has funded biased studies and subsidized

unscrupulous researchers.
Kearns, CE, Schmidt, LA,Glantz, SA (2016). Sugar industry and coronary heart disease research: a

historical analysis of internal industry documents. JAMA internal medicine, 176 (11), 1680-1685.

Everything was wrong, the data had been tampered with, and the cholesterol was
innocent. To fight cholesterol, the health authorities had recommended a change
in diet. Sugar had replaced fat. And sugar was the real culprit in the epidemic of
cardiovascular disease and cancer. It was wrong from the very beginning, and
we replaced innocent cholesterol with killer sugar.

In old cookbooks, meats roasted in fat and cheeses galore. There are few
desserts and especially no soda. One hundred years ago, the consumption of
sugar was a few kilos per adult per year. Today, it is over 40 kg.

But it is not only consumption that has increased; the nature of sugar has
changed. We went from glucose to fructose. And then again, fructose is worse
than glucose.

In the early 1960s, the industry discovered fructose. This sugar is present in
large quantities in corn. Like glucose, fructose is a sugar. But there are
fundamental differences. Unlike glucose, fructose will not make you feel full.
Consuming a high fructose soda does not cut the hunger; on the contrary it
stimulates it.

There is preferential uptake of glucose by the liver and the brain. The liver can
only digest fructose. This means that sodas will target the hepatic metabolism.
As fructose does not target the brain, the eater will not have the feeling of
having fed.

In the liver, the fructose will turn into fat. This is the reason for obesity in
American adolescents and livers weighed down with fat (nonalcoholic
steatohepatitis (NASH) also called fatty liver).

Fructose, like alcohol, is a drug. But it does not encourage violence. The scourge
of fructose resembles that of tobacco in the 1950s. Science knows. The
institutions are silent. The industry purrs and subsidizes biased studies that
unscrupulous journalists carry.

Today, carbohydrates represent 60% of calorie intake. We must return to more
balanced diets. To reduce glucose intake, we must return to the diet of our



grandparents. We have to compensate in fat and therefore increase our
consumption of oil, butter, cheese and eggs ...

There are many variations. The aim of some diets is simply at lowering sugar
intake. We then speak of a diet depleted in carbohydrates. These are the “low -
carb” diets. Other diets are more drastic. This is the case with the ketogenic diet.
For the ketogenic diet, the share of carbohydrates in the diet is less than 10%.
This causes the capture of lipids by the liver where they are broken down into
smaller molecules called ketone bodies. These ketones give the high fat diet its
name — the ketogenic diet. Ketone bodies have similar entropy content relative
to glucose or fructose, but associated to a reduced number of carbon atoms (3-4
instead of 6). As they produce less entropy upon burning than sugars they
constitute food of choice for the brain.

The undisputed success of the ketogenic diet has been demonstrated in the sports
world. In 2020,the winner of the Tour de France is on a ketogenic diet.
Likewise, US Army combat swimmers have banned sugar from combat rations
and replaced it with fat. A 180-degree turn ...

The fat-rich ketogenic diet has a long history in medicine. Hippocrates, the
famous physician of Ancient Greece, cites its effectiveness in the treatment of
epilepsy. There are serious forms of epilepsy that drugs cannot control.

In modern departments devoted to the treatment of epilepsy, there is a dietitian
specializing in the high fat diet. There is a more than 50% chance that a

ketogenic diet will space out, or even control, these attacks.
Neal, EG, Chaffe, H., Schwartz, RH, Lawson, MS, Edwards, N., Fitzsimmons, G., Cross, JH (2008).
The ketogenic diet for the treatment of childhood epilepsy: a randomized controlled trial. The Lancet

Neurology , 7 (6), 500-506.

The neurons involved in epileptic seizures are under control of other neurons,
which inhibit them. The cause of epilepsy is a malfunction of these inhibitory
neurons that cannot block the anarchic activity. During seizure, the inhibitory
neurons are malfunctioning, the movements become uncontrollable. The
ketogenic diet would allow these inhibitory neurons to burn ketone bodies
instead of glucose, function normally again and block epileptic seizures.

The ketogenic diet has been proposed in Alzheimer's disease. The Internet world
is buzzing with testimonials suggesting the effectiveness of this diet. Videos are
circulating showing patients with Alzheimer and Parkinson diseases before and
after the ketogenic diet. The patients show themselves transformed. These
amazing results are confirmed in mice with a decrease in the stigma of the
disease.

Van der Auwera, 1., Wera, S., Van Leuven, F., Henderson, ST (2005).



A ketogenic diet reduces amyloid beta 40 and 42 in a mouse model of
Alzheimer's disease.
Nutrition & metabolism , 2 (1), 28.

But here again there is a complete lack of human clinical trials. The same
applies to cancer and Alzheimer’s disease : testimonies by the hundreds and
animal data suggesting the effectiveness but no clinical trials testing these

therapeutic options.
Seyfried, B. T . N., Kiebish, M., Marsh, J., Mukherjee, P. (2009). Targeting energy metabolism in
brain cancer through calorie restriction and the ketogenic diet. Journal of cancer research and

therapeutics, 5 (9), 7.

Opponents of this medical approach retort the lack of randomized trials testing
this regimen in cancer. They are right. These tests should still be organized.
Institutions are notoriously cautious about change. Patients, on the other hand,
encouraged by «hearsay», are simply struggling to survive.

What the oncologists observed on cancer patients, when they go on the
ketogenic diet, is that they feel better. They increase their physical activity and
seem to rejuvenate. Other physicians treat other conditions, such as epilepsy or
Alzheimer's with the same ketogenic diet. Their opinions are unanimous. The
diet appears to improve the quality of life. The patients are more dynamic and
certainly happier despite their sickness. Everything happens as if they have
regained energy.

Thousands of cancer patients have chosen the ketogenic diet. This diet appears
to slow the progression of cancer. However, it does not heal it.

The cancer cell is a diseased cell. It cannot fully digest sugar because of the
blockage of two enzymes: pyruvate kinase and pyruvate dehydrogenase. The
cell captures glucose that it cannot digest, leading to a gigantic metabolic traffic
jam. The residues of glucose that are not burned out will feed both the lactic acid
secretion and the proliferation of the cells.

The cancer cell is fragile. It can't burn sugar. It needs proteins and ketone bodies
to survive. Like all living things, the tumor cell produces entropy. Let's go back
to the history of the ketogenic diet.

Klement, RJ (2019). Wilhelm Briinings' forgotten contribution to the metabolic treatment of cancer
utilizing hypoglycemia and a very low carbohydrate (ketogenic) diet. Journal of traditional and

complementary medicine , 9 (3), 192-200.

In 1942, In Nazi Germany, Dr Wilhelm Briining will be the first to introduce the
ketogenic diet for cancer. It combines three daily insulin injections with a diet
low in sugar but enriched in fat. At first, the tumors respond and decrease in



size, but a few weeks later, tumor growth resumes. Insulin combined with
decreased sugar intake had the consequence of dropping the synthesis of ketone
bodies. The tumor regresses. However, this decreased synthesis in ketone bodies
is short-lived, the concentration will increase and stimulate tumor growth.

A Canadian team is currently working on ketone bodies. They have a cyclotron
that can synthesize radioactive ketone bodies. They inject cancerous mice with
radioactive and therefore traceable ketone bodies. SCOT inhibition tumors
ingest the ketone bodies, again confirming that ketones are food of choice for

cancer.
Authier, S., Tremblay, S., Dumulon, V., Dubuc, C., Ouellet, R., Lecomte, R., Bénard, F. (2008). [11
C] Acetoacetate Utilization by Breast and Prostate Tumors: a PET and Biodistribution Study in Mice.

Molecular Imaging and Biology , 10 (4), 217-223.

Like glucose, glutamate or amino acids, ketone bodies are a fuel for the cancer
cell.

Patients are left on their own. The patients listen to the various testimonials on
the Internet and navigate between books of dubious reliability. It is a long time
since health authorities should have conducted rigorous testing. Patients pay the
price.

Let’s go back to entropy. Carbohydrates, proteins, ketones and lipids converge
in the cell to form a key molecule, Acetyl-CoA. This nutrient is at the center of
all metabolic pathways. It will be degraded to release entropy either in the form
of heat or for cancer in the form of cell proliferation. It will be necessary to
block the metabolic pathways that converge on this central molecule, Acetyl-
CoA.

In the tumor cell, degradation of glucose to Acetyl-CoA is impossible due to the
Warburg effect. Lipoic acid and hydroxycitrate inhibit the passage of citrate into
Acetyl-CoA through the inhibition of an enzyme called citrate lyase. Allicin is a
substance that inhibits the transformation of acetate into Acetyl-CoA.

Maurice Israél, a famous French Biochemist, analyzed the different metabolic
pathways of the normal and the cancer cell. The normal cell can burn sugar or
fatty acids. To the opposite of normal cells, the cancer cells cannot burn glucose
or lipids completely. The cancer cells survive burning ketone bodies. Ketone
bodies are digested into Acetyl-CoA because of the presence of a protein:
Succinyl CoA Transferase (SCOT). Inhibiting SCOT, will prevent the use of
ketone bodies by the tumor. Tumor will be deficient in Acetyl-CoA. As the
tumor cell cannot burn glucose and lipids, it should die.There are old molecules,
such as Pimozide and Lithostat, which can block that pathway.



Al Batran, R., Gopal, K., Capozzi, M. E., Chahade, J. J., Saleme, B., Tabatabaei-Dakhili, S.
A.,Masson, G. (2020). Pimozide Alleviates Hyperglycemia in Diet-Induced Obesity by Inhibiting

Skeletal Muscle Ketone Oxidation. Cell Metabolism.
Isra€l, M., Schwartz, L. SCOT is a vital enzyme for tumors: With reference to Carney Triad Cancers
and the ketogenic diet.

Lithostat is a drug prescribed for the prevention of kidney stones, which may
block the flow of urine. Since then, the urologists can destroy these stones by
ultrasound. The prescription of the Lithostat has almost disappeared. Pimozide,
also an old molecule, has been prescribed in psychiatry. In contrast with
Lithostat, Pimozide is still in use today. Lithostat or Pimozide have an inhibitory
action on SCOT and should prevent the tumor from burning ketones and amino
acids. There are no data on the efficacy of Lithostat on cancer cells but multiple
papers on the efficacy of Pimozide on cancer cells are available. Furthermore, it
appears that patient treated by Pimozide for psychiatric illnesses are less likely

to develop cancer.
Elmaci, I., Altinoz, M. A. (2018). Targeting the cellular schizophrenia. Likely employment of the
antipsychotic agent pimozide in treatment of refractory cancers and glioblastoma. Critical reviews in

oncology/hematology, 128, 96-109.
Table 7: Metabolic Rewiring and Drugs to Correct It

Enzyme
Drug
Citrate Lyase
Lipoic acid
Citrate Lyase
Hydroxyecitrate
SCOT
Pimozide/Lithostat
Acetyl-CoA synthase
Allicin

From Israél, M., Schwartz, L. (2020). The metabolic rewiring observed in cancer renders tumor cells
dependent of ketone bodies and vulnerable to SCOT inhibition. Endocrinology Diabetes and
Metabolism Journal, 4, 1-13.

A lot of patients with gliobastoma (an aggressive form of brain cancer) testify of
the efficacy of ketogenic diet. These glioblastoma are peculiar. There is a
modification of the genome of these tumors with mutations in the gene that
codes for the SCOT. These glioblastomas cannot burn ketone bodies and in
these cases, it is a clear indication for a ketogenic diet.



Maurer, G. D., Brucker, D. P., Bihr, O., Harter, P. N., Hattingen, E., Walenta, S., Rieger, J. (2011).
Differential utilization of ketone bodies by neurons and glioma cell lines: a rationale for ketogenic diet
as experimental glioma therapy. BMC cancer, 11(1), 315.

Inhibition of SCOT is a major therapeutic target. We hope that the
pharmaceutical industry will take an interest in it and develop effective drugs.

Release of Entropy in the Form of Heat

The goal of the treatment is to decrease the amount of entropy released by the
cell in the form of biomass. The first approach is to reduce the amount of food
which can be digested by the cancer cell. A complementary approach consists of
increasing the release of entropy in the form of heat, which will prevent the cell
from synthesizing biomass, hence preventing cell growth. This will allow the
cell to be able to breathe and the mitochondria will continue to burn food and
release entropy.

When Winston Churchill was questioned about his being in good health late in
life, he answered smoking his famous cigar: “No sport”. He was wrong. Sports
has multiple beneficial effects. It increases the feeling of wellbeing, prevents the
person from becoming overweight and slows the progression of cancers. There
are multiple randomized trials, whereby cancer patients with and without
exercise regimens are monitored to observe the progression of cancer.

Several years later, the impact on survival is major. Practicing sports after
excision of breast cancer seems to increase survival much more than adjuvant

chemotherapy.
Daley, A. J., Crank, H., Saxton, J. M., Mutrie, N., Coleman, R., Roalfe, A. (2007). Randomized trial of
exercise therapy in women treated for breast cancer. Journal of Clinical Oncology, 25(13), 1713-1721.

Not all sports are the same. When the energy need is immediate, humans or
animals do not use the mitochondria. So, the runner who sets off for a 100-meter
track has an intense, but short-lived need for his strength. He will resort to
anaerobic glycolysis. The sugar will be broken down in a few hundredths of a
second into lactic acid. The amount of energy released is limited but is very
quick

Y ou cannot ask the sprinter to run a marathon, because of the depletion of its
reserves. Similarly, a cheetah can run at nearly 100 km/h, but it will stop
exhausted after a few hundred meters, having produced too much lactic acid.

Endurance sports stimulate mitochondrial activity. For cancer patients, regular
walking or even running is a good way to increase the release of entropy in the
form of heat. Sport stimulates the formation of mitochondria and allows the

tumor to burn, which then prevents the tumor from further dividing.
Eynon, N., Ruiz, J. R., Meckel, Y., Moran, M., Lucia, A. (2011). Mitochondrial biogenesis related
endurance genotype score and sports performance in athletes. Mitochondrion, 11(1), 64-69.



Restarting Mitochondria of the Cancer Cell

There are several ways to jumpstart mitochondrial activity. The first is to correct
this gigantic metabolic traffic jam which characterizes the cancer cell. The
mitochondria cannot burn and release entropy in the form of heat because the
nutrient does not reach the mitochondria. There is a protein, called pyruvate
dehydrogenase (PDH). It allows the passage of pyruvate, the main breaking
down product of glucose, to the mitochondria to be transformed into Acetyl-
CoA. If PDH is blocked, pyruvate cannot be burnt by the mitochondria. This
provokes an accumulation of pyruvate that will take another path and will be
excreted in the form of lactic acid. This is the Warburg effect. Another
metabolic pathway will also open up, called the pentose phosphate pathway by
specialists. It will lead to the synthesis of building blocks (DNA, proteins, etc.)
that makes growth possible. The disconnection of the mitochondria due to
inactivated PDH results in tumor growth.

PDH is not a simple protein, it is a complex of multiple subunits. In other words,
a nightmare for a biochemist! One of the 12 cofactors of this complex is a drug
frequently prescribed in Northern Europe: a-lipoic acid. The addition of a-lipoic
acid stimulates PDH leading to the degradation of the pyruvate by the
mitochondria that was simply “disconnected”. Dozens of scientific publications
describe the anti-tumor efficacy of this drug. If the mitochondria start
functioning again, it will generate heat as entropy by burning pyruvate. As a
direct consequence, growth will slow down.

In cancer, the mitochondria cannot burn glucose. In addition, it leaks citrate
which will be exported to make cell membranes. Citrate, an acid substance
present, in large quantities, in citrus fruits, especially in lemon, leaves the
mitochondria to go into the surrounding cytoplasm. To counteract this leak of
citrate, another key enzyme, citrate lyase, must be blocked with hydroxycitrate.

If the non-scientific reader ignores the technical terms, the demonstration may
seem elementary. However, it took more than ten years to develop it and several
more years of experimentation, not to mention the sacrifice of nearly 20,000
mice! We would like to point out to sensitive people that medical research
unfortunately does not yet make it possible to do without animal
experimentation. But researchers limit the use of mice as much as possible,
which constitute 4/5 of the animals used in the research.

Injecting tumor cells into the flank of mice turns into a palpable tumor within
days, and the mouse dies within weeks. Treatment with a-lipoic acid or
hydroxycitrate, taken alone, had little effect. On the other hand, the combination



of the two products is extremely effective in slowing the growth of cancers of all
types (bladder, colon, lung, cutaneous melanoma, etc.).

Like any other citizen, the doctor must respect the law. He can only conduct
therapeutic trials within the regulated framework of institutions. However,
another law in some countries and a few of the states in the United States, and
not the least, stipulates “assistance to person in danger”. When a physician
knows his patient has a short life expectancy, but thinks that treatment can
extend his life under the right conditions, he wants to do the impossible.
Unfortunately, oncologists, are caught between two fires, the upcoming death of
the patient and the absence of effective treatment.

Legally, a-lipoic acid is both a drug (there is an intravenous form) and a dietary
supplement in oral form. The hydroxycitrate is sold as a dietary supplement.
These two molecules have already been prescribed separately to hundreds of
thousands of patients.

Lipoic acid is over sixty years old. It is an effective treatment for complications
of diabetes with effects confirmed by multiple clinical trials. It is manufactured
by well-established manufacturers, and can be obtained without a prescription in
pharmacies in Germany, Austria or Andorra where it is prescribed larga manu.
On the other hand, it cannot be found in France. No longer benefiting from the
protection proper to patents, no French industrialist wants to pay registration
fees to produce it if it is not assured of a “legal monopoly™.

Contrary to popular belief, hydroxycitrate does help with weight loss, though it
is still sold as an appetite suppressant. We advised patients the same prescribed
doses to treat other illnesses.

It is not science, but caution. Italian colleagues had done the same and observed
both an absence of toxicity and unexpected results, which they had also
published in a peer-reviewed journal.

Baronzio, G., Schwartz, L., Crespi, E., Guais, A., Sanders, E., Delépine, N., & Fiorentini, G.
(2012). Early clinical and toxicological results of a combination of natural glycolysis
inhibitors (METABLOC™) on cancer patients. Biomedical Research, 23,219-222.

In these preliminary studies, the treatment is as follows:
* Lipoic acid: 800 mg in tablets morning and evening

» Hydroxycitrate: 500 mg in tablets, morning, noon and evening



Lipoic (or a-lipoic) acid and hydroxycitrate can be found in pharmacies or
online. Hydroxycitrate is extracted from an exotic fruit, Garcinia cambodgia or
the Malabar tamarind tree. It looks like a pumpkin and is high in hydroxycitrate.
Hoffmann-la Roche, a large Swiss pharmaceutical company, proposed it to treat
obesity fifty years ago, but due to lack of efficacy for obesity treatment had to
stop its marketing. Pure hydroxycitrate is not commercially available. This has
forced patients to take a dietary supplement rich in 60% hydroxycitrate, the
remaining 40% consisted of salt and excipient (other inactive ingredients).

This treatment has no major side effect. Some patients have complained of
fleeting discomfort. Contrary to the usual history of cancer patients, the addition
of low doses of oral chemotherapy has enabled them to pass the milestone and
survive in acceptable conditions. It may not be a panacea, but it is already a huge

step forward.
Schwartz, L., Buhler, L., Icard, P., Lincet, H., Summa, G. M., Steyaert, J. M. (2014). Metabolic cancer
treatment: Intermediate results of a clinical study. Cancer Ther, 10, 13-19.

The patients reported testimonies in numerous books, diaries or now Internet
posts. Often they try different treatments on their own. Most are not effective.
Others suggest efficiency.

A man in his early sixties asked for advice about his inoperable pancreatic
cancer. Any doctor knows the deplorable prognosis. He was advised to take a-
lipoic acid hydroxycitrate, a low-sugar diet and chemotherapy with 5-Fluoro-
uracil. The patient refused chemotherapy and instead obtained chlorine dioxide.
A real network of patients has been set up on the Internet. Through another
survivor of pancreatic cancer, this patient obtains chlorine dioxide. He will
survive almost three years without chemotherapy. He later died from weight loss
possibly the consequence of too much fasting.

Chlorine dioxide is an effective, but a difficult treatment. It should be taken ten
times a day, because its half-life is short. It should be taken specially during the
night, because cancer grows fastest at night. For those doctors who have been on
night-shift, cancer patients often scream because of pain and die in the early
morning.

We need a drug that is easier to use. It is Methylene Blue. This old molecule,
dates from 1876. Methylene Blue has many effects; among others is the revival
of the mitochondria.

Montégut, L., Martinez-Basilio, P. C., da Veiga Moreira, J., Schwartz, L., Jolicoeur, M. (2020).

Combining lipoic acid to methylene blue reduces the Warburg effect in CHO cells: From TCA cycle
activation to enhancing monoclonal antibody production. Plos one, 15(4), €0231770.



In Europe, a physician can prescribe Methylene Blue. The pharmacist will have
to put the drug into pills to be taken by patients. No pharmaceutical company
sells ready to use capsules. There is also over-the-counter Methylene Blue on the
Internet. It is mainly used in aquaculture to limit fish infections.

Methylene blue is a synthetic chemical compound. Like all drugs, it has side
effects. It is excreted intact by the kidney and stains the urine dark blue.
Methylene Blue can also cause a feeling of intense need to urinate, despite an
almost empty bladder. Its main side effect is cerebral. Patients portray a well-
being feeling. Most antidepressants are chemically derivatives of Methylene
Blue. It should therefore not be combined with another antidepressant. Stopping
must be gradual.

Within the narrow framework of the legislation, we could not make the
therapeutic tests that must be carried out. Despite hundreds of corroborating
publications, the absence of toxicity and the low cost of the molecules, we have
not yet been able to convince the decision makers. The recent creation of the
Foundation “Guérir du Cancer” under the aegis of the Fondation de France may
allow this clinical work to begin.

First, this treatment is not sufficient for the most aggressive cancers, such as
those, which no longer respond to different lines of chemotherapy. For example,
this treatment is not effective for pancreatic cancers, which are even
unresponsive to several cycles of chemotherapy. For these patients, we need a
more powerful treatment to be developed in future.

For less aggressive cancers, this treatment seems to delay death. Glioblastomas
are tumors that are usually fatal within a year. A metabolic treatment slows the

evolution to the point where some have recommended it from start.

Seyfried, T. N., Shelton, L., Arismendi-Morillo, G., Kalamian, M., Elsakka, A., Maroon, J.,
Mukherjee, P. (2019). Provocative question: should ketogenic metabolic therapy become the standard
of care for glioblastoma? Neurochemical research, 44(10), 2392-2404.

As an adjunct to conventional treatment, the patient may consider taking:
* Lipoic acid

* Hydroxycitrate

* Methylene blue

* Low-carb diet under medical supervision



Conventional Treatment with Singlet Oxygen

To move forward on innovative treatments, we now need to understand the
mechanism of action of conventional treatments such as chemotherapy and
radiotherapy.

Cytotoxic chemotherapy is effective in the treatment of Hodgkin's disease
(cancer of the lymph nodes) or cancer of the testis and the tumors of the
children.

These anticancer drugs are extremely reactive. They cannot be injected into the
thin peripheral veins, but must be infused slowly into reservoirs implanted under
the skin and connected to the deep veins. From there, infusion of chemotherapy
into the large central veins allows diluting these highly toxic molecules in a
large flow of blood. Chemotherapy will reach the DNA of the tumor cell and
inactivate it by breaking it into pieces. The DNA will be irreparable and the cell

will die. This is what is written in the textbooks.
Govindan, R., DeVita, V. T. (Eds.). (2009). DeVita, Hellman, and Rosenberg's Cancer: Principles &

Practice of Oncology Review. Lippincott Williams & Wilkins.

In fact, these molecules do not target only DNA, but also react with every
cellular component and in particular proteins. If chemotherapy did simply kill
the cells, the doctor should promptly measure the impact.

There 1s no detectable residue of these tumor cells which died, because of the
injection of the chemotherapy, in the blood or in the urine of the patient. The
oncologist is not capable of assessing within minutes or hours the efficacy of his
chemotherapy. He has no way of knowing if he is injecting the right treatment.
It is usually easy to detect residues of dead cells in the blood, just as, following a
heart attack, the cardiologist finds specific enzymes, such as troponin, normally
present exclusively in the heart cells or in the blood. If the blood level of
troponin is increased, heart cells have died and released troponin in the blood
stream. The physician knows that he is dealing with a cardiac infarct.

During treatment of cancer by chemotherapy, the oncologist does not find any
traces of cell death. He/she has to wait for weeks to assess the efficacy of
treatment.

During treatment of cancer by chemotherapy, when the oncologist does not find
any traces of cell death, a waiting period of weeks is needed to assess the
efficacy of treatment.

At the beginning of the twentieth century, a new approach lead to a revolution in
physics. Until then, we were in a simple world. On one side, the corpuscles and
therefore the mass, on the other side the waves such as the light. Each physicist
had his specialty, and there was no passage between these two worlds. In 1905,
Albert Einstein introduced the idea that light could have a corpuscular nature,
then that matter and energy were one; by stating his famous equation: E = mc>.



In the years that followed, quantum physics emerged. Here is one example
among many others. Protons and neutrons are the building blocks of all atomic
nuclei and are each composed of three quarks. In physics, each particle of matter
has a characteristic mass. One of us estimated the mass of all the quarks that
constitutes a human body. The rest mass of these quarks is only 600 gr for
somebody who weights 85 kg. The rest, 84.4 kg, is energy coming from the
confinement of quarks within a tiny nucleus. This means that particles are not at
rest and are strongly attracted to each other. In relativistic quantum physics,
having energy means having mass according to Einstein's formula.

The world of quantum physics is strange. The particles can be simultaneously in
different places. Time and space no longer exist. Particles spin (turn on
themselves) around an axis that could only point in a few directions in an
external magnetic field. Electrons, protons and neutrons (particles of spin one-
half) have thus only two directions of spinning, in one direction or in the
opposite direction. A crucial point is that the chemical reactivity of atoms is
radically different depending on the overall spin of the outer electrons.

Spin explains why oxygen gas exists in two very different states: singlet
dioxygen and triplet dioxygen. The most stable form is triplet oxygen that is
rather inert. This is in deep contrast with singlet oxygen that is highly reactive
with a very short lifetime in a condensed medium.

We are writing this text on a wooden table. It bathes in the atmosphere rich in
triplet dioxygen and yet it does not burn. In order for the wood to burn, oxygen
must not be in its triplet form but in its singlet form. The firing of the match
heats oxygen and change its quantum structure so that from triplet it becomes
singlet oxygen. Singlet oxygen and the carbon of the wood will react to form
carbon dioxide, releasing a large amount of entropy in the form of heat.

Singlet and triplet dioxygen have the same physical formula written as [O;]. The
only difference is the spin of the electron. In the singlet form ['O,], there is
pairing of the two electrons of the highest energy. One electron spin around a
direction, while the second one spin in the opposite direction. By contrast, in
triplet state [°O,], both electrons spin in the same direction. The singlet form of
dioxygen is higher in energy and much more reactive than the triplet form.
Various methods for the production of singlet oxygen exist. We can light a
match or create a sparkle to change triplet into singlet dioxygen. In the
laboratory, irradiation of oxygen gas by infrared in the presence of an organic
dye as a sensitizer, such as Rose Bengal, Methylene Blue, or porphyrin results in
its production.



When in excess, singlet oxygen will react with water to form ozone or O3 and
hydrogen peroxide (H>O,). Ozone is a mighty oxidant. Exposure to ozone results
in the oxidation and the destruction of the molecules of life such as DNA or the
proteins to form carbon dioxide and nitrogen gas. For this reason, burning
organic matter with ozone is clean and leaves no residues. This could explain the
absence of corpses when ozone kills cells. They have been completely burnt into
volatile gas and minerals.

Radiation therapy is together with surgery the most effective treatment for early
stage cancer. When the tumor has not spread and is localized to its tumor bed,
the treatment of choice is often a combination of limited surgery and irradiation
of surrounding tissue.

Today, treatment of most early stage breast cancers involves limited surgery
followed by radiation therapy to the entire breast and draining lymph nodes. The
surgery allows removal of the bulk of the cancer, while radiation kills the few
remaining cells.

The radiotherapist uses several beams of photons that converge on the diseased
breast. The radiationtherapist disperse the dose to the healthy lungs ( to be below
the threshold of toxicity) to focus radiation on the diseased breast. To sterilize
cancer without causing insurmountable side effects, the radiotherapist has two
tools at his disposal, the energy of the beam and the dose that he can deliver to
the patient.

Modern linear accelerators deliver beams of over one million electron volts (1
MeV) penetrating into the patient to target deep-seated lesions. Textbooks teach
us that the effect of X-rays has the consequence of DNA damage. Like cytotoxic
chemotherapy, X-rays will cause DNA breaks, which will lead to irremediable
damage and cell death.

Since the 1930s, radiotherapists have known that tumors where the oxygen
supply is important are more sensitive to radiotherapy.

The oxygen effect has particular importance in external beam radiation therapy.
Here, the killing of tumor cells with radiation therapy in well oxygenated
regions can be up to three times greater than in a poorly vascularized portion of
the tumor. It 1s why radiation is more effective in treating the well-oxygenated
periphery of the cancer than the anoxic center. Such sensitivity to oxygen is not
specific to cancer cells. Normal cells are also more sensitive to radiation in the
presence of oxygen. As of today, the reason of this oxygen effect remains
unknown.



In the laboratory, X-rays kill cells. In the patient, there is no sign of cell death
after radiation therapy. The corpses of cells have disappeared !

Phototherapy uses much less penetrating rays : visible photons or even infrared.
In one centimeter over 90% of the dose has been absorbed. To treat deep-seated
lesions, the physicians have to insert a light source into the patient close to the
tumor.

To treat a bladder cancer, the physician prescribes a molecule, such as
Methylene Blue, which is activated by the light. Insertion of a catheter into the
bladder will guide the light toward the tumor. Methylene Blue reacts with light
photons and produces singlet oxygen. This singlet oxygen will react with the

cancer and hopefully cure it.
Khan, A. U., Kasha, M. (1979). Direct spectroscopic observation of singlet oxygen emission at 1268
nm excited by sensitizing dyes of biological interest in liquid solution. Proceedings of the National

Academy of Sciences, 76(12), 6047-6049.

Like linear accelerators used for radiation therapy, stars emit high-energy X-
rays. Astronomers are thus specialists of the interaction of X-rays with water,
the most abundant molecule in the universe. They note the synthesis of large
amounts of a short-lived molecule such as singlet oxygen. Singlet oxygen will in
turn damage proteins and DNA but above all synthesize ozone, presented earlier.

If the concentration of singlet oxygen is high enough, the quantity of ozone will
be sufficient to destroy DNA, protein and membranes. There will be no cell
corpse left. Several weeks later, the oncologist will palpate an increasingly soft
tumor, which may melt away. Singlet oxygen has another effect. It will allow
the mitochondria to breathe. The tumor will excrete its entropy in the form of
heat and stop growing. But the efficacy of treatment does not lead to healing. At
some point the cancer will start to grow again.



New Ways of Delivering Singlet Oxygen

Today, new immunotherapies bring hope to patients. Oncologists report that
some patients with once uniformly fatal metastatic melanoma (skin cancer)
survive for a long period. This is unexpected and real progress. It is not
understood why melanomas respond better. Similar trials in pancreatic cancer or
glioblastoma were utter failures. This treatment aims to stimulate the immune
system to attack new preys such as the cancer cells. Most of these
immunotherapies are antibodies that allow white blood cells to attack kill and
eat melanoma cells. These treatments are not better tolerated than the old
chemotherapies because these activated white blood cells may attack and devour
the lungs, the joints or even the patient's brain.

Kroschinsky, F., Stdlzel, F., von Bonin, S., Beutel, G., Kochanek, M., Kiehl, M., &
Schellongowski, P. (2017). New drugs, new toxicities: severe side effects of modern targeted
and immunotherapy of cancer and their management. Critical Care, 21(1), 809.

White blood cells activated by immunotherapy will attack cancer cells. They
will attach themselves to the target cell and kill it. But there is again no cell
carcass. The crime scene is empty. The tumor cell has evaporated, its organic
matter disappearing in the form of carbon dioxide, nitrogen gas and water. The
white blood cell will use its chlorine molecules to synthesize chlorine dioxide. It
is the same chlorine dioxide that was taken by the patients we talked about

earlier, but the local concentrations are much higher.

C. S. Foote, T E. Goyne, R. 1. Lehrer, "Assessment of chlorination by human neutrophils", Nature
(1983), 301(5902): 715.

Wang, L., Bassiri, M., Najafi, R., Najafi, K., Yang, J., Khosrovi, B., Robson, M. C. (2007).
Hypochlorous acid as a potential wound care agent: part 1. Stabilized hypochlorous acid: a component
of the inorganic armamentarium of innate immunity. Journal of burns and wounds, 6.

Immunotherapy is a way of delivering singlet dioxygen and chlorine dioxide
to burn the tumor. We can possibly be more effective, less toxic and also
much cheaper.

There again, the progress will come from the network of patients. A lady from
the south of France suffers from metastatic colon cancer in the liver. She can't
stand chemotherapy anymore. She travels abroad to benefit from a therapy
frequently prescribed in German clinics. Here, she receives a combination of 50
grams every day of intravenous vitamin C and infrared hyperthermia. Returning
to France after a long time of unemployment, she does not have the money to
make another trip. She will therefore buy a portable sauna on the Internet (for
around €150) that emits infrared rays. She also obtains vitamin C, which is
administered through the rectum.



Vitamin C plays a key role in many chemical reactions that mediate a variety of
essential biological functions, including wound healing and collagen synthesis.
In humans, vitamin C deficiency leads to impaired collagen synthesis,
contributing to scurvy. The supporting tissue disintegrates. Teeth fall out,
patients bleed and may die.

Vitamin C is generally well tolerated. Large doses may cause gastrointestinal
discomfort, headache, sleep troubles, and flushing of the skin. The food additive
E300 is ascorbic acid, also called Vitamin C, proof of its low toxicity.

Vitamin C is poorly absorbed by the oral route, only a small percentage passes
into the bloodstream. Some disguise Vitamin C in liposomes to improve
absorption. Others use the rectal route. As vitamin C is diluted in an enema and
injected through the anus, the absorption rate is better.

Simpler is the intravenous route. The doses vary from one practitioner to the
other. Usually, the dose ranges from 35 to 50 grams per day. A physician told us
that he prescribes 100 g per day.

The role of vitamin C in the treatment of cancer has been the subject of endless
controversy. It has been prescribed since the 1940s. Its main proponent has been
the double Nobel Prize winner Linus Pauling (1901-1994). Sixty years later the
controversy is still raging. Numerous publications show antitumor activity in

animals but also anti-inflammatory and anti-neurodegenerative.
Ohno, S., Ohno, Y., Suzuki, N., Soma, G. 1., Inoue, M. (2009). High-dose vitamin C (ascorbic acid)
therapy in the treatment of patients with advanced cancer. Anticancer research, 29(3), 809-815.

Block, G. (1991). Vitamin C and cancer prevention: the epidemiologic evidence. The American
journal of clinical nutrition, 53(1), 270S-282S.

The fight against vitamin C appears irrational. A few clinical trials were

negative but shortsighted and the dose of vitamin C was too low.

Moertel, C. G., Fleming, T. R., Creagan, E. T., Rubin, J., O'Connell, M. J., Ames, M. M. (1985).
High-dose vitamin C versus placebo in the treatment of patients with advanced cancer who have had
no prior chemotherapy: a randomized double-blind comparison. New England Journal of Medicine,

312(3), 137-141.

Part of the controversy upon its use originates from the fact that the mechanism
of action of these high dose are poorly understood. Vitamin C is a food additive,
it prevents the degradation of food. Vitamin C binds to the free radicals that are

secreted by the cancer cell and promote its growth.
Louise, 1., Marc, S., Devin, A., Stéphane, R., Jens, L., & Marteyn, B. S. (2020). Ascorbate maintains a low
plasma oxygen level. Scientific Reports (Nature Publisher Group), 10(1).

There are numerous ways to produce singlet dioxygen



* Radiation therapy

* Cytotoxic chemotherapy

* Immunotherapy

* Chlorine dioxide

* Methylene Blue + Infrared
* Artemisinin

* Intravenous vitamin C



Will the treatment be similar for cancer and Alzheimer’s disease?

Cancer, Alzheimer's and Parkinson's diseases, even simple old age, have a
common cause, the inability of the cell to export entropy outside the body in the
harmless form of heat. It is possible that one day the treatment of these clinically
so different diseases will be the same. The development of infrared chambers
was not for healing cancer but for reducing the stigmata of aging. Preliminary
studies suggest that infrared light is effective in the treatment of dementia,

Alzheimer’s disease or Parkinson.

Berman, M. H., Halper, J. P., Nichols, T. W., Jarrett, H., Lundy, A., & Huang, J. H. (2017).
Photobiomodulation with near infrared light helmet in a pilot, placebo controlled clinical trial
in dementia patients testing memory and cognition. Journal of neurology

Johnstone, D. M., Moro, C., Stone, J., Benabid, A. L., & Mitrofanis, J. (2016). Turning on
lights to stop neurodegeneration: the potential of near infrared light therapy in Alzheimer's
and Parkinson's disease. Frontiers in neuroscience, 9, 500.

and neuroscience, 8(1).

The history of a-lipoic dates back to the 1950s. German industry was
responsible for the development of this drug. The first use of a-lipoic acid was
for peripheral neuropathy. Usually as a result of diabetes, peripheral nerves
loose energy. The patient gradually looses peripheral sensitivity. In our medical
jargon, we say that he has the sensation of having cotton legs. Neuropathy can
have other causes besides diabetes. Multiple randomized clinical trials

demonstrate its efficacy.

Mijnhout, G. S., Kollen, B. J., Alkhalaf, A., Kleefstra, N., & Bilo, H. J. (2012). Alpha lipoic
acid for symptomatic peripheral neuropathy in patients with diabetes: a meta-analysis of
randomized controlled trials. International Journal of Endocrinology, 2012.

Lipoic acid stimulates energy efficiency. We have a colleague and friend being
for a long time referring doctor for a cycling team of the famous “Tour de
France”. Many athletes take a-lipoic acid on their own to improve their results.

Lipoic acid has been tested in diseases related to aging. A dose of 600 mg twice

a day appears to slow the progression of the disease.

Hager, K., Kenklies, M., McAfoose, J., Engel, J., Miinch, G. (2007). a-lipoic acid as a new treatment
option for Alzheimer's disease — A 48 months follow-up analysis. In Neuropsychiatric Disorders An
Integrative Approach (pp. 189-193). Springer, Vienna.

Another randomized trial compares taking a-lipoic acid and fatty acids to a
placebo. Despite a rather small number of people, this clinical trial was positive.
Shinto, L., Quinn, J., Montine, T., Dodge, HH, Woodwar d, W., Baldauf-Wagner, S., Kaye, J. (2014).
A randomized placebo-controlled pilot trial of omega-3 fatty acids and alpha lipoic acid in Alzheimer's
disease. Journal of Alzheimer's disease , 38 (1), 111-120.



High dose intravenous Vitamin C is frequently prescribed in health centers for
the treatment of inflammation. This treatment appears effective at decreasing
inflammation.

Mikirova, N., Casciari, J., Rogers, A., & Taylor, P. (2012). Effect of high-dose intravenous
vitamin C on inflammation in cancer patients. Journal of translational medicine, 10(1), 189.

There is also substantial evidence that Vitamin C may prevent
neurodegenerative diseases.

Harrison, F. E. (2012). A critical review of vitamin C for the prevention of age-related
cognitive decline and Alzheimer's disease. Journal of Alzheimer's Disease, 29(4), 711-726.

Methylene Blue is another drug, which, by stimulating the mitochondria,

appears to be effective in many diseases. Methylene Blue improves memory.
Rodriguez, P., Zhou, W., Barrett, DW, Altmeyer, W., Gutierrez, JE, Li, J., Duong, TQ (2016).
Multimodal randomized functional MR imaging of the effects of methylene blue in the human brain.
Radiology , 281 (2), 516-526.

It also calms fears following a trauma and PTSD.

Zoellner, LA, Telch, M., Foa, EB, Farach, FJ, McLean, CP, Gallop, R., Gonzalez-Lima, F. (2017).
Enhancing extinction learning in posttraumatic stress disorder with brief daily imaginal exposure and
methylene blue: a randomized controlled trial. The Journal of clinical psychiatry , 78 (7), €782-e¢789.

It is also active in the treatment of depressive episodes.

Alda, M., McKinnon, M., Blagdon, R., Garnham, J., MacLellan, S., O'Donovan, C., MacQueen, G.
(2017). Methylene blue treatment for residual symptoms of bipolar disorder: randomized crossover
study. The British Journal of Psychiatry, 210 (1), 54-60.

The story of this drug does not end there. In the 1990s, more than a hundred
years after its discovery, there was proof of the efficacy of Methylene Blue in

the treatment of neurodegenerative diseases.
Schirmer, RH, Adler, H., Pickhardt, M., Mandelkow, E. (2011). Lest we forget you — methylene

blue.... Neurobiology of aging , 32 (12), 2325-¢7.

Methylene Blue reduces the importance of ischemic strokes.
Shen, Q., Du, F., Huang, S., Rodriguez, P., Watts, LT, Duong, TQ (2013). Neuroprotective efficacy of
methylene blue in ischemic stroke: an MRI study. PLoS One , 8 (11), €79833.

Methylene Blue's biochemistry has been known since the 1930s, it stimulates
cellular respiration. Even today in case of cyanide poisoning, the doctor uses
Methylene Blue. Cyanide is a poison for the mitochondria; Methylene Blue
injected quickly can save the poisoned.

We do not understand why these clinical trials on Methylene Blue or a-lipoic
acid did not have more echo. The main reason may be financial. These
molecules have long since fallen into the public domain and are no longer



covered by a patent. It would be up to the public authorities to push this
alternative there.



Conclusion

The purpose of this manifesto is to warn about the upcoming revolution. Cancer
and related diseases are on the way to being understood. Efficient molecules
exist and are available at low cost. These treatments obviously need to be
validated and improved, but seeing these scourges disappear is a real possibility.
The consequence of a dramatic increase of life expectancy should be discussed
and anticipated.

This work has only been possible through a new framework, placing medicine in
its rightful place, that is to say as an art responding to universal laws. To grasp
the disease is also to understand the living. Life is both marvelous and the fruit
of the simple laws of physics. We, human beings, are the consequences of these
simple equations.

We have made the choice of honesty and transparency as the stakes are high. No
one can alone answer these questions. It is only time for others, scientists and
non-scientists to join us and take up the torch, the stain is so big, the challenges
major, the hope overwhelming.



