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ABSTRACT: The approach described is based on the author's
previously formulated new natural science paradigm of
geobiocentrism (GBC) and the geobiological hypothesis of
carcinogenesis (GHC) — part of GBC. Organisms do not adapt
to their external environment on their own, rather, the external
environment adapts them to its conditions by exerting
energetic pressure on their genome. “...Where physiological
adaptation ceases, genetic adaptation takes effect” (Ervin S.
Bauer). Homo sapiens exhausted its energy resources for
"physiological adaptation" and the environment (the
Biosphere) forced it to transition to the stage of "genetic
adaptation. Cancer is a manifestation of the human body's
"genetic adaptation" to ever-increasing environmental pressure
on its genome. The following classification of cancer causes is
proposed: primary cause, secondary causes, main cause and
direct cause; the mechanisms of action are also considered.
The external environmental pressure factors include the
composition of the atmosphere and the Earth's electromagnetic
field (EEMF) and its component, the Earth's electric field
(EEF). Humans are unable to eliminate these pressure factors,
as they are driving forces of the evolution of living matter of
the Biosphere. The solution to the problem of cancer lies in

mitigating the process of “genetic adaptation” by spreading it
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from a single cell to the entire organism. method of eliminating cancer and the risk of
its occurrence. Examples of “solving the problem of cancer” in nature, based on the
same principle, are given. It is assumed that the method needs to be experimentally

verified.

Keywords: natural science paradigm of geobiocentrism, geobiological hypothesis of
carcinogenesis, primary cause of cancer, main cause of cancer, direct cause of
cancer, solution to the problem of cancer, method of eliminating cancer and the risk

of its occurrence.
1. Introduction

This article is analytical. The study is also based on the author's analytical work, the
results of which are reflected in articles (Shchukin, 2010, 2012, 2021), and book
(Shchukin, 2018).

The problem of cancer requires no special introduction and can be illustrated by the
statistical data presented in Table 1. As shown in Table 1, in the long-term up to
2050, the growth in the annual incidence of cancer (76.5%) and the growth in the
number of deaths from cancer in the same year (90.7%) will outpace both the growth
of the planet’s population (21.3%) and the rate of aging (20.0%), as well as the
increase in life expectancy (6.3%). Additional information confirms these pessimistic
conclusions: "Oncological diseases are today one of the most pressing and
unresolved medical problems facing humanity. Malignant tumors occur in residents
of all continents and countries, in rich and poor populations, and in men and women.
Unfortunately, the outlook is still bleak. If the incidence rate continues to rise, then
by 2030, the number of people newly diagnosed with cancer will reach 27 million, 17
million ordinary citizens will die from cancer (i.e., the mortality rate will be 63% -
V.S.), and 75 million people on the planet will become carriers of this pathology"
(Dumansky & Chekhun, 2022).
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Table 1. Cancer Statistics.

Number of
people Number of ..
A Conditional
World Verage Average diagnosed | deaths from ondt 19na
. age of . . mortality
population, life with cancer | cancer per
Year o Earth's from
billion . . expectancy, | for the first year,
inhabitants, .. - cancer (p.6:
people. cars years time in a million 5)
y year, million people. p-
people
1 2 3 4 5 6 7
2022 8,0! 30,1* 73,6° 20,0! 9,7 48,5%
2050 9,7! 36,1 78,23 35,32 18,5° 52,4%
Increase 21,3% 20,0% 6,3% 76,5% 90,7% 8,0%

!(Bray et al., 2024); %(Bizuayehu et al., 2024); }(Wise, 2024); “(Global Median Age, 2024)

The information presented above leaves little hope that the problem of cancer will be

solved in the coming decades by methods of medicine and biology; therefore, the

author considered it appropriate to present a new vision of the possibilities for

solving this problem from a more general perspective than a medical-biological one,

which he referred to as “geobiological.”

2. Cancer from the standpoint of modern oncology

According to current thinking, the main causes of cancer are the following 10 factors,

which may be listed in different orders and with slightly different wordings

according to different sources but remain fairly consistent overall: age, family

history, smoking status, alcohol consumption, sunlight and ionizing radiation,

organic and inorganic chemicals, viruses and bacteria, hormone therapy, diet and

obesity, and air and water pollution (Parsa, 2012).Thus, the possibility of a single

cause of cancer was not considered: “Since the development of malignancy is a

complex multistep process, many factors may affect the likelihood that cancer will

develop, and it is overly simplistic to speak of single causes of most cancers”

(Cooper, 2000).

The first question that arises when reviewing the list is "How can this list of

presumed causes of cancer be reconciled with the information that cancer affects not

only modern humans but also the pharaohs of ancient Egypt,

hominids
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approximately 1.7 million years ago, dinosaurs approximately 100 million years ago,
fish approximately 300 million years ago, and even plants?” (Cancer..., 2025). In
other words, "What common factor could cause a disease of approximately the same
nature in such different biological objects, and thus far removed from each other in
time?" Perhaps Nobel laureate A. Szent-Gydrgyi was right when he wrote, “Cancer
research was retarded by our looking at cancer as a disease which has to be cured,
instead of looking at it as a fascinating natural phenomenon which has to be
understood. To understand, we have to take it, out of the narrow confines of medicine
and place it into the wide framework of natural philosophy» (Szent-Gyorgyi,1976).
From the perspective of the aforementioned GBC and GHC, such a general
“carcinogenic” factor for the listed organisms could be the planet's atmosphere, or
more precisely, the ratio of the atmospheric gases O2/CO,. This assumption is

substantiated below.

Additionally, according to the author, when reviewing the list of possible causes of
cancer, one cannot help but notice the fact that, while recognizing hypoxia as a factor
that directly contributes to the progression of malignant tumors increases tumor
aggressiveness and hinders modern cancer treatment methods (McKeown, 2014),
modern oncology does not consider hypoxia to be the main cause of malignant cell
transformation (Cooper, 2000). In the author’s opinion, this confirms the assumption
set out below that between hypoxia and its results—the appearance of a malignantly
transformed cell (MTC)—there is a certain “intermediary” factor that has not yet
come to the attention of researchers, and its hidden existence does not allow us to
establish a direct cause-and-effect relationship between local cellular hypoxia (LCH)

and the occurrence of malignantly transformed cells (MTCs).

3. Cancer from the perspective of the geobiocentric paradigm

The presented approach is based on the new natural science paradigm of
geobiocentrism (GBC) (Shchukin, 2021) and the geobiological hypothesis of
carcinogenesis (GHC) (Shchukin, 2018, part 1) — a component of the GBC.
According to the GHC, the following classification of cancer causes is proposed: the

primary cause is the current ratio of the atmospheric gases O2/CO; = 550
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(20.9%/0.038%); secondary causes are all factors of a mechanical, physical,
chemical, or biological nature, which modern oncology classifies as among the main
causes of cancer; the main cause is local cellular hypoxia (LCH); and the direct
cause is generated by the main cause—the occurrence of a negative charge of free
electrons, not accepted by oxygen atoms due to LCH—in the intracellular

environment.
3.1. On the main cause of cancer from the perspective of GBC

Not all researchers share the position of modern oncology regarding the role of
hypoxia in carcinogenesis: “Moreover, despite 50 years of intensive cancer
research... no single unifying cause for cancer has been established. ...Over 70
vears ago, Warburg showed that cells could always be made cancerous by subjecting
them to periods of hypoxia. Moreover, he demonstrated that once cells had converted
to a cancerous state, reversion could not occur. ... It is our hypothesis that long-
term hypoxia of cells in the body, measured in years, is the primary trigger for
cancer. We believe that hypoxia, which must meet the nutritional requirement of a
critical 35% reduction in intracellular oxygen levels to initiate cancer, is linked to
the incorporation of adulterated, no oxygenating, or inappropriate polyunsaturated
fatty acids (PUFAs) into the phospholipids of cells and mitochondrial membranes.
...The exact mechanisms by which a prolonged period of mild to moderate hypoxia
could trigger the typical metabolism of cancer cells are not known...” (Peskin &

Carter, 2008).

According to the author, the “obscurity” of “the exact mechanisms” triggering “the
typical metabolism of cancer cells” (Peskin & Carter, 2008) are the reason why
evidence-based medicine does not point to LCH as the main cause of cancer. Thus,
in the author’s opinion, which completely coincides with this position (Peskin &
Carter, 2008), the mechanism triggering cancer is LCH - long-term, measured in
years, periodic, mild or moderate hypoxia, which, in the author’s opinion, can occur
in almost any person during life. From the described character of hypoxia, it is
logically justified to assume that hypoxia must generate some factor that, unlike
oxygen, HIF factors, and other biochemical compounds associated with the process

of carcinogenesis, changes in the concentrations of which are detected by modern
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biochemical methods, is capable of accumulating in the cell for years and at the
same time not being detected by biochemical control methods during the period
of its accumulation. Obviously, this factor must be no biochemical in nature and
presumably electro physical. This same factor may constitute an “unknown
mechanism” that can trigger the typical metabolism of cancer cells (Peskin & Carter,

2008).
3.2. On the direct cause of cancer from the perspective of GBC and GHC

According to GBC, this factor may be the electric field of free electrons, which are
normally accepted by oxygen, but in the absence of oxygen, i.e., in hypoxia (LCH),
they become an independent source of energy with all the characteristics of an
“unknown mechanism” generated by hypoxia. The following facts support this

assumption.

3.2.1. All types of electrical conductivity, including electronic conductivity, are
established for living matter in the human body. “There has been repeated mention
of complex, multifaceted resistance, requiring consideration of all types of electrical
conductivity in inanimate nature and many specific types of electrical conductivity
that are unique to living organisms” (Manoilov, 1991, p.170). “...There is reason to
believe that many organisms have different electrical conductivities. Apparently, the
most complex structures and important significant systems in organisms possess

electronic and electron—hole conductivities” (Manoilov, 1975, p.44).

3.2.2. The presence of free electrons in biological structures of the body has been
established: "The thermal energy absorbed by polymers with symmetrical bonds
leads to an increase in the number of electrons detached from the atom and
wandering around the molecule. This causes an increase in the overall conductivity
of the polymers. A similar phenomenon of electron conductivity has been discovered,
for example, in naphthalene. This destroys the old ideas about the absence of
electron conductivity in organic substances. A number of organic biopolymers,
particularly substances in nervous tissue (including the brain), can be classified as
biopolymers with symmetrical bonds, i.e., substances that apparently possess, in

addition to ionic conductivity and electron conductivity. ... At the same time, it is
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hardly permissible to deny the presence of electron—hole conductivity in living tissue,
since it is precisely this that can explain the intercellular migration of energy"

(Manoilov, 1991, p.196).

3.2.3. The electrical conductivity of living tissues can vary widely, depending on the
strength of the electric field in the tissues, reaching the conductivity of metals.
"Some complex organic compounds have a conductivity close to that of metals.
The activation energy, i.e., the energy required to initiate the movement of energy
carriers, is very small. Beginning with certain voltage values, characterized by an
electric field strength of 10°-10° V/em (10°-10” V/m), the current depends on the
voltage, which is close to Ohm's law" (Manoilov, 1975, p.22).

3.2.4. By accepting electrons, oxygen reduces the electrical conductivity of cells and
tissues. An increase in its concentration in the air (or an increase in atmospheric
pressure) reduces the number of electrical charge carriers—free electrons—which
manifests itself in a decrease in the body's sensitivity to electric current. CO> acts in
the opposite direction. “ An increase in the partial oxygen content in the air reduces
the body's sensitivity to electric current, and vice versa, a decrease in the partial
oxygen content increases this sensitivity. ... With an increase in CO; content,

sensitivity to current increases...”’ (Manoilov, 1991, p.264).

3.2.5. The ability to restructure the work of the genetic apparatus of a cell, up to
obtaining a cell of a different type, by exposing the cell to an electric current
(field). "An interesting phenomenon was discovered by I. E. Mikhaltsev: by changing
the frequency of the applied voltage, its amplitude, or phase shift, it is possible to
transform neurons of one type into neurons of another type with different electrical

characteristics and a different response to electric current” (Manoilov,1991, p.270).

3.2.6. “...Life is controlled precisely by electrons, i.e., by the energy that these electrons
give up in individual portions during their descent from the high level to which they
were raised by photons. However, an electron moving along a closed path is a weak
electrical current. Consequently, life is driven by small electrical currents
supported by sunlight. All the complex processes of intermediate metabolism are only

layers on the basic fact.” ( Szent-Gyorgyi, 1964, p.30).
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With the increase in the number of free electrons in the intracellular environment
during LCH, the amount of energy contained in the combined electric field increases.
Humans are not yet able to control changes in the electrical potential of a specific
cell's intracellular environment in vivo, so the accumulation of negative electric field
energy there goes unnoticed. Only the results of this hidden accumulation became
noticeable—biochemical changes in the cell's cytoplasmic or mitochondrial

membranes, as noted in previous work (Peskin & Carter, 2008).

Thus, it seems logical to hypothesize that the long duration, periodicity, and
presence of low- or moderate-intensity hypoxia (Peskin & Carter, 2008), taken
together with the irreversibility of the process of malignant cell transformation
established by Warburg (Peskin & Carter, 2008), indicate the existence and
operation of a positive feedback mechanism within the cell. Such a mechanism
does not allow the electrical potential, once generated, to decrease toward the
specified norm but acts only toward its increase "cumulatively." This means that
the number of new free electrons in the intracellular environment can increase even
as a result of periodic hypoxia (Peskin & Carter, 2008), i.e., hypoxia that disappears
after a certain time, increasing the probability of the appearance of the next free
electron there. Moreover, as the total negative electric field of these electrons
intensifies, the entry of the next oxygen atoms through the inner membrane of the
mitochondria should be increasingly blocked (where the process of electron

acceptance by oxygen occurs).

Electrons that are not accepted by oxygen increase the electrical conductivity of
biological structures and reduce the transmembrane potential of cells, which is a
characteristic feature of MTC (D1 Gregorio, et al., 2022), and a likely cause of “the
incorporation of adulterated, no oxygenating, or unsuitable polyunsaturated fatty
acids (PUFAs) into the phospholipids of cell and mitochondrial membranes» (Peskin
& Carter, 2008).

Furthermore, according to established facts, the free electrons generated by LCH are
capable of breaking the strongest molecular bonds between biochemical compounds
and molecules present in the environment and corresponding to the corresponding

norms (i.e., in the absence of LCH), including CO and CO; molecules, within its
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point electric field. Such breaks in existing bonds, which are not provided for by the
norm, initiate the flow of new biochemical reactions that are not provided for by the
norm and the formation of new biochemical compounds that are also not provided
for by the norm. «Using CO and CO: molecules as examples, the patterns of change
in chemical bond energy depending on the distance to the Coulomb center and the
charge value were studied. In particular, as the charge approaches, the bond energy
(or degree of bond stability) decreases, and at a certain distance from the charge,
the bond breaks; at a constant distance, the probability of bond breaking increases
with increasing charge. In interpreting the behavior of the bonds of various
molecules, we refer to the nature and characteristics of the behavior of the CO
molecule in a charge field mainly for the following reasons: the bond energy of the
CO molecule is one of the strongest, and if any changes occur, then under the
same conditions, similar changes are more likely to occur with any other
molecules. Consequently, the interpretation of the behavior of carbon monoxide in a
charge field may be entirely correct with regard to carbon dioxide as well” (Sobolev,
2010, p.p-88-89). Notably, this work, which is unrelated to carcinogenesis processes,
examined the effect of the electric field of valence electrons, which are part of ions,
on chemical bonds. "In the calculations, point charges are represented by ions of
different valence. The electric field strength of a monovalent ion at room temperature
at a distance of one nanometer is approximately 1.5 + 10° V/m" (Sobolev, 2010,
p-89). However, according to the author, this fact does not change the physics of the
effect of the electric field of a free electron on the molecular bonds of biochemical

compounds in the intracellular environment.

Thus, according to the proposed model, which confirms the authors' hypothesis
(Peskin & Carter, 2008), hypoxia of any intensity, when exposed to a cell for a long
time, generates an excess electrical potential in the intracellular environment in the
form of a charge of free electrons, which can accumulate there over time and not be
detected by biochemical control methods. The accumulation of this electrical
potential is ensured by a positive feedback mechanism, whereby each preceding
stage reinforces the subsequent stage and prevents a return to the previous, normal
energy state of the cell. The "hypoxic" electrical potential, which increases over time,

"dissolves" by small 'portions that are not detected by external control mechanisms
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into the intracellular environment, increasing its electrical conductivity (Laufer et al.,
2010), altering the energy of molecular bonds of biochemical compounds present in
this environment, and reducing transmembrane potentials, thereby promoting
malignant progression (Yang & Brackenbury, 2013). “From an energy point of view,
life is, generally speaking, a process that takes place under very mild conditions.
However, even a small amount of energy appears to undergo transformation into
even smaller portions” (Szent-Gyorgyi, 1964, p.35). As it accumulates, the
“hypoxic” potential acts on the genetic apparatus of the cell through the intracellular
environment with increasing electrical conductivity (see above, paragraph 5.5) and
ensures the “transition” of this apparatus from “physiological adaptation” to “genetic
adaptation": "where “physiological adaptation ceases, genetic adaptation takes

effect” (Bauer, 1935, p.196).

According to Warburg's research (Peskin & Carter, 2008), the “energy trigger” for
such a transition should be a negative electrical potential equivalent to the total
charge of all free electrons that remain unaccepted in the intracellular environment
owing to a 35% reduction in oxygen (hypoxia) from normal levels. The fact that the
tumor acquires an overall excess negative potential is confirmed, in particular, by
information about the possibility of destroying tumor tissues by applying a positive

electric field (Zandi et al., 2023).

According to one of the provisions of GBC, MTC acquires an energy advantage over
normal cells in its environment due to the additional 'hypoxic' electrical potential
accumulated in the intracellular environment. This gradually transforms into changes
in the cell's electrical properties and the formation of biochemical compounds not
provided for by the norm — first in the cell's membranes and then in the intracellular

environment. These compounds are markers of malignant transformation.

The claim of “energy superiority” of MTC has been confirmed, in particular, by the
fact that MTC are capable of “extracting” mitochondria from neurons that penetrate
tumor tissue, which significantly improves tumor energy (Hoover, et al. 2025). In
addition, as practice shows, it is much more difficult to destroy hypoxic MTCs than

normal cells, and this poses a serious problem in cancer treatment. “In conclusion,
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unless an effective method of eradicating hypoxic tumour cells is found, complete

control of many solid tumours is unlikely to be achieved.” (McKeown, 2014, p.8).

The assertion of the energetic superiority of MTC over normal cells also corresponds
to the provisions of the GBC and GHC that carcinogenesis is part of the evolutionary
changes in the mass of living matter in the biosphere aimed at increasing the energy
potential of living cells, which means increasing the amount of energy that cells can
use to sustain their vital functions (Shchukin, 2021, thesis 11.2). Evolution cannot
reverse itself; therefore, despite the efforts of medicine, MTC cannot “descend” to
the energy level of a normal cell, which makes carcinogenesis irreversible under

normal conditions, as noted by Warburg (Peskin & Carter, 2008).
4. Mechanisms of cancer induction by carcinogens of various origins

Above, we considered a model of spontaneous carcinogenesis, which can occur in
the apparent absence of additional carcinogenic factors. Cancer induced by
mutagenic factors of various origins—mechanical, physical, chemical, or
biological—differs from spontaneous cancer only in the way excess energy is
generated, which is the direct cause of cancer according to the proposed
classification. For this reason, these effects could be attributed to the main cause of
cancer, which is on par with LCH. However, since the actions of these factors are
mainly short-term and irregular, they were classified as “secondary causes of

cancer”.
4.1. Mechanical carcinogenesis.

This can occur, for example, in the case of mechanical tissue trauma, at the site
where a malignant tumor may develop over time. In this case, excess energy
potential in the intracellular environment may arise as a result of the piezoelectric
effect—when a cell in damaged tissue is mechanically deformed on its stretched side
(i.e., inside the cell), an excess negative electric charge (charges) arises, followed by
spontaneous carcinogenesis. “It has been established that nucleic acids have
piezoelectric and thermoelectric properties. These properties are largely due to the
presence of water. By changing the amount of water, the piezoelectric properties can
also be changed” (Manoilov, 1975, p.33). Notably, according to GBC, this same

effect may underlie the physiological phenomenon of contact inhibition of cell
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growth under normal conditions, which is disrupted during malignant cell
transformation when the amount of excess electric charge exceeds physiological

levels.

There are known cases of lung cancer in people who work with asbestos. In this case,
the following mechanism of carcinogenesis seems likely. The tiniest asbestos fibers
are “earth objects” (Shchukin, 2018, thesis 3.2.2.), and represent am energy
receiving and transmitting antenna that absorbs resonant flows of free (i.e.,
capable of performing work) energy, corresponding to their size and wavelength of
electromagnetic radiation (EMR), which continuously penetrate the mass of living
matter in the body. The absorbed energy is transformed—due to the polarization of
the dielectric asbestos—into an excess electrical charge that accumulates at the ends
of individual fibers (the tip effect). Once inside the cell, the fiber transfers the
acquired electrical charge to the surrounding cellular structures. In addition, after
transferring their charge to the cell, these fibers continue to act as receiving and
transmitting antennas, increasing the excess energy potential of the surrounding

intracellular molecular structures. What follows is similar to spontaneous cancer.
4.2. Physical carcinogenesis.

It is caused mainly by hard, ionizing radiation, such as X-rays, which breaks
molecular bonds in living tissue and ionizes tissue; i.e., it causes the appearance of
excess electrical charges, including negative charges in the form of free electrons.
Soft, non ionicizing radiation can serve as a source of “physiological” energy, i.e., be

beneficial to the body.
4.3. Chemical carcinogenesis.

These diseases are typically caused by complex high-molecular-weight chemical
compounds, including those of anthropogenic origin. The large number of atoms in
such compounds, united into a single whole by elastic molecular bonds, enables a
wide range of conformational changes in the molecules, which indicates the ability of
these compounds, under certain conditions, to accumulate (like a torsion bar—an
elastic rod twisted along its longitudinal axis) a significant amount of the structural
energy of living matter (SELM) (Shchukin, 2021: defin. 4), in the form of elastic

deformation energy (torsion) of the polarized molecular structures that make up these

Page 12 of 38 https://zenodo.org/records/18756045


https://zenodo.org/records/18756045

compounds. Upon entering the cytoplasmic membrane or intracellular environment,
these carcinogens transfer the SELMs they contain to cellular molecular structures,
creating local excess energy potential, as in spontaneous cancer. It is also possible
that these high-molecular-weight compounds also carry an excess electrical charge
on their molecular structures, which, once inside the intracellular environment,

triggers spontaneous carcinogenesis.
4.4. Biological carcinogenesis.

It is caused by various biological organisms, including protozoa, bacteria, and
viruses. In this type of carcinogenesis, the carriers of excess energy potential in the
form of SELMs are the living organisms themselves or their parts, in particular,
nucleic acids (Gershenzon et al., 1999). In the case of viruses, the integration of the
viral genome with the recipient cell genome occurs, which is a necessary condition
for malignant transformation (Zilber et al., 1975). Having united with the cell
genome, the viral genome gives the latter an increased ability to absorb external
energy from its flows, constantly permeating the mass of living matter. The increase
in the amount of energy absorbed by the DNA molecule occurs due to its physical
enlargement (cell DNA + viral DNA), similar to a receiving and transmitting
antenna. As a result, the frequency-energy range of free energy flows absorbed by
the expanded genome expands, and the amount of energy absorbed per unit of time
also increases. The frequencies of electromagnetic radiation emitted by the altered
DNA molecule also change. These changed frequencies are resonantly absorbed by
biochemical structures of the cell, whose existence is not provided for by the norm.
This ensures the functioning of these biochemical structures, which are not provided
for by the norm. Excess energy potential, compared to normal potential, is emitted by
transformed DNA in the form of electromagnetic and acoustic radiation and flows
into chromatin and then through the nuclear membrane into the cytoplasm, where it
accumulates. "These (basic structural-energetic) systems include the genetic
apparatus—the source of genetic information and, in the author's opinion, also the
source of living energy... Back in 1966, the author proposed a hypothesis according
to which the nucleus of a cell, actively functioning at a "biological" temperature,
was considered not only as a receptacle for genes but also as a complex oscillator,

a generator of electromagnetic and acoustic vibrations in a wide range of
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frequencies. It is these biological systems, nuclear genomes, in the author's opinion,
that are the primary oscillators on whose functions the electrical polarization of cell
nuclei and rhythmic oscillatory processes at higher systemic levels depend"
(Shakhbazov, 2004, p.15). Furthermore, as in spontaneous cancer. We also note that,
according to the laws of electrodynamics, with an increase in the electrical
conductivity of the intracellular environment due to the accumulation of electrical
potential during LCH, this environment increasingly poorly transmits high-frequency
electromagnetic radiation emanating from the nucleus, which can lead to a
misalignment of “rhythmic oscillatory processes at higher systemic levels”
(Shakhbazov,2004, p.15) of the body and result in a loss of control of the body over

its individual parts affected by carcinogenesis.

On the other hand, according to GBC, the EEF, which is localized in the upper layers
of the Earth's crust, exerts its energetic influence on the human body in the extremely
low frequency range from O to approximately 4 Hz (Podoltsev, 2016). These
frequencies must correspond to the electric field created in the intracellular
environment by free electrons. The energy of such an extremely low-frequency
field easily propagates in an environment whose electrical conductivity increases as
hypoxia increases, and ultimately, this energy reaches the cell nucleus and
reorganizes the work of its genetic apparatus (see section 3.2.5 above). The EEF is a
crucial factor in the evolution of living matter in the biosphere (Shchukin, 2010),
and, according to the proposed model, is a factor in the energy pressure of the
external environment on the human genome. “7The evolution of organisms is
nomogenesis, 1.e., development based on regularities. However, the nature of these
laws is obviously not statistical but dynamic, similar to the laws governing
reversible processes, such as gravity, electrical and mechanical oscillations, and

acoustic and electromagnetic waves" (Berg, 1977, p. 310).

5. The proposed method for eliminating cancer and the natural options for '"cancer

solutions"

According to the GBC and GHC, cancer manifests itself as a life-threatening disease
because the inevitable process of "genetic adaptation" to new environmental

conditions does not affect the entire human body simultaneously but rather affects
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individual cells that undergo malignant transformation. As a result of carcinogenesis,
the MTC acquires an energetic advantage over normal cells, preventing the body
from controlling the MTC. The lack of such control renders the process of "genetic

adaptation" uncontrollable, leading to the death of the organism.

Therefore, the main goal of the proposed method for eliminating cancer and the
risk of its occurrence is to deprive the MTC of its energetic advantage over normal
cells, which will allow the body to restore control over the MTC since, according to
the GHC, such control over each cell is exercised through its environment. Since,
according to the GBC, the MTC is at a higher level of evolutionary development than
normal cells are, humans are powerless to change the direction of evolution and
"lower" the MTC to the "energy level" of a normal cell. Therefore, they must "raise"
all the normal cells of the body (i.e., the entire body) to the same level of "energy
supply" at which the MTC already exists. According to the GBC and GHC theories,
this goal can be achieved by applying a method for eliminating cancer and the
risk of its occurrence in the human body affected by carcinogenesis, which consists

of the following steps.

The human body affected by carcinogenesis at any stage must be subjected to
simultaneous, gradually increasing intensity, continuous, and prolonged
exposure to two purposefully modified environmental factors, namely:- a
respiratory atmosphere with altered gas composition (oxygen content 13-15%,
CO2 content approximately 6-8%, other components unchanged);- controlled
exposure to the Earth's electric field by earthing the body. All parameters of the
active factors and the duration of their exposure to the patient's body were selected

depending on the patient's condition.

The proposed method consists of two parts, which we conventionally designate the

"respiratory" and "earthing" parts.

5.1. Effects of the "respiratory" part of the proposed method for eliminating cancer
and the risk of its occurrence.
The main cause of cancer, LCH, is supposed to be eliminated by eliminating its

primary cause—the current O2/COz ratio of atmospheric gases. This should result
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in saturation of the entire human body with additional oxygen. This goal can be
achieved by gradually and continuously reducing the ratio of O, and CO; in the
breathing mixture to O>/CO; = 1.6-2.5, which corresponds to concentrations of O> =
13-15% and CO; = 6-8%, respectively, with the remaining components remaining at

current levels. The following arguments support the effectiveness of this method.

Direct evidence for the claim that reducing the O2/CO; ratio in the breathing
atmosphere to the level indicated above can lead to an increase in oxygen
consumption by the body and thus eliminate LCH was provided by the results of
experiments conducted by different researchers in different countries between 1935
and 1980 (Agadzhanyan & Elfimov, 1986, tab.42). These results are presented in
Table 2. These experiments were not related to oncological treatment and aimed to
determine the effect of a constant gradual increase in the hypoxic-hypercapnic
composition of the respiratory atmosphere on the body. The subjects were placed in
an airtight chamber where they breathed only the air contained in the chamber for a
long period of time—up to 100 hours. As a result of breathing, both the composition
of the air contained in the chamber and the ratio of O> to CO» dissolved in the

subjects' blood gradually change.

It was established that, starting from a CO:2 content in the air of = 4.9%, the
oxygen consumption of the subjects increased, which is the goal of the proposed

method. A description of one of the experiments reflected in the table is provided.

"In this study, despite a continuous increase in PCO: in the inhaled air, the
elimination of endogenous CO: through the lungs (VCQO:) remained virtually
unchanged and even tended to increase to 37250 ml STPD/min at PCO»> 38 mm
(4.9%). An increase in CO: elimination occurred against the background of a
continuous increase in its level in alveolar air and capillary blood, as well as an
increase in Oz consumption by the body. The increase in Oz consumption manifested
itself gradually as the concentration of CO: increased, and despite the decrease in
O: in the atmosphere of the pressure chamber, it was maximal (347-461x18 ml
STPD/min) at the end of exposure to hypoxia and hypercapnia when PO: decreased
by 41-49% relative to the normal atmosphere (i.e., to a level of 12.4-10.7% -V.S.)
(Agadzhanyan & Elfimov, 1986, p.89).
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Table 2. O,/CO; and O,+COs ratios in the human body in a sealed facility

Speed, _ )
j Time spent in
mmHg/hour
= the
Estimated Gas composition of the atmosphere of the sealed atmosphere
Authors volume of object at the end of exposure of the
the sealed In- DL_ ) hermetic
object, crease -('ni;lat facility,
m3/person in m R hours.
PCO: PCO,, PO, 0./C | (0
mmHg % | mmHg o5 O C02) %
1 2 3 4 5 6 7 8 9 10 11
A.G. Averyanov 3.1 526 | 6.04 23 | 56| 1o7 | 148 26 204 8
etal. (1935)
W.Consolazio et
4 5 49.7 7 5
al. (1947 14,0 0,95 1,09 497 6.5 1022 13,4 2.1 20,0 52
N.A.
Agadzhanian et
al., (1972,
1976);V.P.
Zagryadsky, Z.K. 4,0 3.0 3.6 54,5 7.2 95 12.5 1.7 19.7 16-18
Sulimo-Samuilo
(1975)¢
1.4 83 9 41,6 5.5 114 15,0 2,7 20,5 5
0,5 30.4 40 60,4 7.9 81 10,7 1,3 18.6 2.1
NA. 0.95 15,2 20 26 | 69| 902 | nef| 17 18.8 3.7
Agadzhanian et 7 57
al. (1977-1980) 1.8 7.6 10 50,7 6,7 93.4 12,3 1.8 19,0 6.9
3.4 ER.3 5 50,5 6.6 94.4 12,4 1.9 19.1 13,1
6.5 1.9 2.5 50,9 6.7 92,2 12,1 1.8 18.8 26.6
123 0,95 1,25 48,5 6.4 96,9 12,8 2.0 19.1 50,2
233 0,47 0,62 48,6 6.4 98.3 12,9 2.0 19,3 1006

Note to Table 2. In addition, columns 6 and 8-10 were added by the author of this article.
5(Consolazio et al., 1947); °(Zagryadskiy & Sulimo-Samuylo, 1975).

As described above, with an increase in CO2 concentration and a decrease in O2
concentration in the atmosphere of the sealed object (and with a decrease in the
02/CO2 ratio), the body's oxygen consumption increased, which began when the

COz concentration in the air reached a PCO> > 38 mm (4.9%).

At the same PCO;, CO: elimination from the body reached its maximum level
(372450 ml STPD/min). The maximum level of oxygen consumption by the body

was recorded when the oxygen content in the atmosphere of the sealed object
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was 10.7-12.4% (average value 11.6%). According to Table 2 (column 10), based
on the results of 11 experiments, the sum (O+CO2) % at the end of all the
experiments ranged from 18.6% to 20.5% (weighted average value 19.4%
considering the duration of the experiments); it seems logical to state that the
maximum level of oxygen consumption by the organism established by this
study was achieved with the following approximate composition of air in the
sealed object: O2 = 11.6%; CO2 = 7.8% (19.4%—-11.6%), i.e., O2/CO; = 1.5, with
oxygen consumption increasing from the moment when the CO2 concentration in the

atmosphere of the airlock reached ~4.9% and O2/CO2 = (19.4-4.9)/4.9 = 3.0.

The current O2/CO; ratio can cause LCH and contribute to carcinogenesis by

disrupting the body's acid—base balance (ABB) via the following mechanism.

In their work (Mintser & Shchukin, 2023) the authors substantiated the assertion
that the existing O2/CO2 = 1 in the internal environment of the human body should be
considered a constant of the body's homeostasis. Consequently, according to the law
of homeostasis of the body, formulated by C. Bernard in 1878, the body has
regulatory systems that monitor its maintenance, and if this ratio is disrupted,

measures should be taken to restore it.

The authors previously showed that the “optimal ratio of atmospheric gases for both
photosynthetic plants, which make up 99.2% of the total mass of living matter in the
biosphere (Bazilevich et al., 1971, p.46), and humans is O>/CO:> = 1+4” (Shchukin,
2021; thesis 17). at the same time, in the planet's atmosphere—the single breathing
environment for the vast majority of living organisms in the biosphere—the ratio of

atmospheric gases 02/CO; is approximately 550 (20.9%/0.038%).

In this regard, according to the author, it is surprising that neither doctors nor
biologists pay attention to the enormous (2.5 orders of magnitude!) differences
between the O2/CO; ratio in the external and internal environments of the human
body. Even if they do pay attention to this, this fact apparently does not raise any
questions. This is likely because the following answer seems obvious: "Humans have
adapted perfectly to such an atmosphere and have existed in it for hundreds of

thousands of years, and there's nothing unusual about this that warrants attention."
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Undoubtedly, the human body has adapted to such an unfavorable breathing
atmosphere, but the following question remains: what is the price of such adaptation?

Let us try to find an answer.

Let us consider the composition of the air inhaled and exhaled by humans (Table 3)

and the O> and CO; contents in their internal environment.

Table 3. O, and CO; content during inhalation, exhalation and in the internal environment of the

human body
Inhale Exhale Il?temal
Gas environment
% mm Hg % mm Hg mm Hg
1 2 3 4 5 6
02 20,967 159,3 16,037 121,8 408
CO2 0,0367 0,27 4,387 33,3 40°
N2 79,007 600,4 79,597 604,9
Water 30-40 80-100
vapor rel. %’ rel.%’

"(Berezovsky, 2012); 8(Bigatello & Pesenti, 2019). °(Mintser & Shchukin, 2023).

First, let us consider oxygen. As shown in Table 3, a person normally inhales a
mixture of gases containing 20.96% O: (159.3 mmHg), and the exhaled mixture
contains 16.03% oxygen (121.8 mmHg). Thus, under normal conditions, humans
consume only 4.93% (37.5 mmHg) of oxygen (20.96-16.03%) from the atmosphere,
returning the rest to the atmosphere. It should also be noted that the oxygen taken
from the atmosphere by the human body is partially returned to it in the form of
exhaled CO2, in which oxygen accounts for 3.16% ( 24.0 mmHg) of the total oxygen
intake (4.38%-0.036%)*(32/44).

Thus, the body uses only 1.77% (4.93-3.16%), or 13.5 mmHg, of the 20.96% of the
atmosphere for its own needs. However, the pO, in the internal environment
remained at 40 mmHg (Table 3, column 6). Simple arithmetic shows that the oxygen
a person takes from the atmosphere during respiration (13.5 mmHg) is

insufficient to ensure a pO:z of 40 mmHg in the body's internal environment.

Thus, the conclusion that the oxygen needed to maintain pO2 = 40 mmHg in the

internal environment enters the body from internal sources seems logically justified.
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Considering that the body has virtually no reserves of free oxygen and that humans
continue to breathe even in the absence of food intake, it seems logical to conclude
that the oxygen needed to maintain the required pO> of 40 mmHg in the body's
internal environment arises from the breakdown of biochemical compounds within
the body. This conclusion is also supported by the slight excess (0.59%) of nitrogen
in exhaled air compared to inhaled air, indicating the partial breakdown of nitrogen-

containing compounds, such as proteins or amino acids.
Based on the above, we formulate conclusion 1.
Conclusion 1.

The O2 and CO:2 gases present in the atmosphere do not allow the human body
to breathe normally without drawing gaseous oxygen and carbon from its own
internal resources. Since the composition of the planet's atmosphere is the same for
all living things and because the volume of oxygen resources that can be utilized for
each organism to ensure the breathing process (see above) is strictly individual and
depends on the physiological characteristics of each organism, constitution, lifestyle,
etc., it seems very likely that at a certain point in time, in a certain organism, at a
certain stage of its life cycle and in a certain physical state, in a certain cell of such
an organism, the internal oxygen resources may not be sufficient to maintain
normal cellular respiration; subsequently, LCH occurs—mild, moderate, periodic
and/or long-term—which, however, as shown in the work (Peskin & Carter, 2008), is
sufficient for the onset of carcinogenesis processes. The additional influx of
oxygen into the body, which can eliminate LCH, is impeded by the presence of a
homeostatic constant of O2/CO; = 1 in the body's internal environment (Mintser
& Shchukin, 2023), and by the action of its regulatory systems to maintain it. If the
body lacks CO; (for the reasons outlined below), these systems will not allow the
oxygen necessary to eliminate LCH into the body's internal environment. The
existence of one of these "limiters" is confirmed by the Verigo—Bohr law, according
to which "without CO;, oxygen cannot be released from its bond with hemoglobin,
which leads to cellular oxygen starvation even at high O: concentrations in the

blood" (Drogovoz et al., 2016, p.112).
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However, the potential carcinogenic effect of an existing gaseous atmosphere on the
human body is not limited to its ability to induce LCH. Let us consider the
"relationship" between the human body and the planet's gaseous atmosphere with

respect to COa.

In the body, CO; reserves are mainly concentrated in the body's bicarbonate buffer
system (BBS), whose main purpose is to maintain the body's acid—base balance
(ABB) within the range of pH = 7.35 +7.45 (Guideline..., 2025). However, some
established facts give reason to believe that the BBS has another natural function that
has not been noted by physiological science, which in terms of its significance may
be equal to or even exceed the importance of maintaining the ABB. Let us consider

this virtual function of the human body's BBS.

A person exhales 4.38% of the CO., although they inhale only 0.036% (Table 3).
Where does the CO; for exhalation come from? The most reasonable answer is from
the body's bicarbonate buffer system since the atmosphere does not contain CO2 in
the same quantities as it is found in exhaled air. "The body obtains CO: not from the
atmosphere, but from the oxidation of fats during metabolism" (Drogovoz et al.,
2016, p.112). CO2 can only enter BBS from food and is subsequently transformed
into fat since there is no other way for carbon to enter the human body.
Consequently, carbon is partially returned to the atmosphere as CO?2, after
biochemical transformation from food occurs in the digestive system, BBS and

the body's respiratory system.

Thus, under normal conditions, the body's BBC constantly releases another portion
of CO; into the atmosphere through the lungs after each exhalation, and the body's
internal reserves are continuously replenished with carbon dioxide. Given the
obvious consistency and continuity of the processes of CO: expenditure and
replenishment, it seems logical to assume that under normal conditions, the rate of
COs replenishment in the BBS is approximately equal to the rate of CO2 expenditure
during exhalation. If these rates were not equal, this inequality would be reflected in
the variability of the CO> concentration in exhaled air (naturally, with a constant
level of physical activity), which would fluctuate depending on which of the two

rates is greater and which is less. However, human physiology does not support this
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fact. In other words, under normal conditions, the BBS is in a state of dynamic
equilibrium in terms of CO> expenditure and replenishment. From the assumed
equality of these rates of expenditure and replenishment of CO, reserves under

normal conditions, the following conclusion 2 logically follows.
Conclusion 2.

The bicarbonate buffer system (BBS) of the human body is, to a large extent,
not a buffer for storing CO: reserves and for the possibility of its rapid
consumption in case of need but an airlock, the main purpose of which is to
reduce the significant gradient of partial CO: pressures in the external and
internal environments of the body, equal to 148 (40:0.27; Table 3), thereby
preventing the external atmosphere from “pulling” CO:2 out of the body, which
needs to meet its internal needs, particularly to maintain the body's acid—base
balance. “The main factor in the movement of gases through the liquid environments
of the body is the pressure gradient of these gases, which depends on their diffusion
abilities” (Sverchkova, 1988, p.84). The diffusion capacity (alveolar-capillary) of
carbon dioxide is 25-30 times greater than that of oxygen” (Drogovoz et al., 2016,
p.112).

Thus, the size of the body's available (airlock) reserve of CO> is determined
primarily not by the body's internal needs for CO», which periodically change in
magnitude but by the constantly acting and very significant gradient of partial
pressures of CO2 in the external and internal environment of the body and by the
need for the body to counteract the attempts of the external atmosphere to "pull" vital
CO: from it, associated with the existence of such a gradient. "Carbon dioxide is no
less necessary for the body than oxygen ..." (Kban, 2010). “Only in pairs do CO:
and oxygen function effectively in our body... Excessive removal of carbon dioxide
from the body causes the occurrence of approximately 150 diseases ("diseases of
civilization"”) (Moiseev V.S. (2013)" (Drogovoz et al.,, 2016, p.113). The
effectiveness of such a counteraction is determined by the individual ability of the

organism to replenish its BBS with food decomposition products.

Conclusion 3 logically follows from conclusion 2.
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Conclusion 3.

The “airlock” nature of the body's BBS indicates that the BBS functions at the
limit of its physiological capabilities to maintain the body's acid-base balance
since it has no “physiological” reserves for CO:2. The available reserves are largely
“technical” in nature since their purpose is to prevent CO> from escaping into the
atmosphere as much as possible rather than to maintain the optimal physiological
level of CO; for the functioning of the body, for which the body lacks the necessary
resources, both material and energetic. Proof of the validity of the latter statement is
the existence of long-lived animals that practically do not develop cancer (see

below), in which, unlike humans, the “O,/CO; problem” has been solved.

To confirm conclusion 3, let us analyze the above information contained in the
description of one of the experiments concerning changes in the composition of air
inhaled and exhaled by humans in a sealed environment (Agadzhanyan & Elfimov,

1986, p.189).

As the concentration of CO> in the atmosphere increased, its elimination from the
body did not change to a certain limit (PCO, = 38 mmHg, or 4.9%). The
concentrations of CO: in the alveolar air and capillary blood also did not change and
then began to increase together (“against the background”) with an increase in the

volume of exhaled CO».

The body's CO2 saturation occurred in the following order. As the concentration of
CO2 in the atmosphere increased, the body's bicarbonate buffer system was the first
to become saturated with carbon dioxide. Complete saturation of the buffer occurred
at PCO2 = 38 mmHg or 4.9%. Then, after the buffer was saturated, the alveolar air
and capillary blood in the body began to become saturated with carbon dioxide,
which led to a simultaneous increase in the volume of excess CO2 removed from the

body.

Therefore, according to the information (Agadzhanyan & Elfimov, 1986, p.189),
saturation (restoration to normal) of the body's bicarbonate buffer system

occurred at a CO:2 concentration in the inhaled air of = 4.9%.
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The following information also supports the assertion that the modern bicarbonate
buffer system of the human body has no physiological “safety margin” and
immediately uses CO> “reserves” from internal resources (fat oxidation coming, see
above) to ensure the breathing process. «Vco: (producing CO> by cellular
metabolism) may also change abruptly under nonsteady-state conditions due to
changes in body carbon dioxide stores (bicarbonate and carbonic acid) or
exogenous infusion. For example, the rapid administration of sodium bicarbonate
with the aim of neutralizing metabolic acidaemia (i.e., converting bicarbonate to
carbon dioxide and water) results in a stoichiometric increase in carbon dioxide
production: 100 mEq of sodium bicarbonate for more than 20 min may cause up to a
50% increase in Vco: of the same duration (5 mEq/min)» (Bigatello & Pesenti, 2019,

p.1070). Let us analyze the information contained in the above excerpt.

If the body's bicarbonate buffer system had at least some reserve of CO> that was not
used by the body when this non-stationary event occurred, then at least some of the
introduced sodium bicarbonate would have replenished this reserve, and the other
part of it, after filling the buffer system, would have been transformed into CO> and
water. However, as follows from the above quote, this did not happen, and all the
administered bicarbonate was immediately and completely utilized by the body,
enhancing metabolism and ensuring a “stoichiometric increase in CO; production,”
that is, the release of all possible CO:2 that could be obtained from a given amount
of sodium bicarbonate, without preserving any reserve for the BBS, which turned
out to be completely emptied, both at the onset of this non-stationary case and after

the introduction of additional sodium bicarbonate.

Thus, in the author's opinion, based on the presented scientific facts, conclusion 4

appears logically justified.
Conclusion 4.

Another vital function of the BBS in the human body, along with its "buffer"
function for maintaining the acid-base balance within a pH range of 7.35-7.45,
is its "airlock" function, which reduces the partial pressure gradient of CO:2

between the external and internal environments of the body and thus reduces
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the force of CO:2 "extraction" from the body. This ‘airlock’ function essentially
protects the body from internal destruction, which inevitably occurs if CO: is

allowed to leave the body unimpeded.

Additionally, a somewhat unexpected finding related to the topic of carcinogenesis

was reached (Conclusion 5).
Conclusion 5.

By changing the 02/CO: ratio, humans can save food since, instead of
consuming their own body fat (Drogovoz et al., 2016, p.112), they can use
atmospheric CO: for breathing. This result can be seen as one of the steps in
solving humanity's food problem. In addition, changing the composition of the

atmosphere could help combat obesity, for example.

Thus, the answer to the initial question about the cost of adapting the human body to
the planet's unfavorable breathing atmosphere can be formulated as follows

(Conclusion 6):
Conclusion 6.

In the current atmosphere of the planet, there is a catastrophic shortage of CO2
and approximately double the excess oxygen O:. An excessively high 02/CO:
ratio leads to a profound decrease in the physiological reserves of one of the
main homeostasis systems of the human body—the bicarbonate buffer system—
which maintains the body's acid—base balance. The consequence of such
depletion is the high vulnerability of the Homo sapiens organism to adverse
external and internal effects that entail a change in this balance, including the
processes of carcinogenesis. In addition, as shown above, the human body's use of
food products instead of atmospheric gases for respiration contributes to the

worsening of humanity's food problems. Such is the “price of adaptation.”
5.2. Natural options for "cancer solutions"

There are cases in nature where mammals permanently live in conditions virtually

identical to those proposed for cancer patients by the proposed method for
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eliminating cancer and the risk of its occurrence. Of particular interest in this
regard are the naked mole rat (NMR) (Heterocephalus glaber) and the bowhead
whale (Balaena mysticetus). Let us first consider the living conditions of the naked

mole rat.

The NMR, which lives in northeast Africa, is the most characteristic (basal)
representative of African mole rats (Kim et al., 2011). African mole rats (order
Bathyergidae) are long-lived, strictly subterranean rodents that feed on
underground roots and tubers. They are able to thrive in habitats that are low in
oxygen and rich in carbon dioxide and ammonia, conditions that are lethal to mice
and rats (Bennett & Faulkes, 2000). The naked mole-rat (Heterocephalus glaber) is
the longest-lived rodent, with a maximal reported lifespan of 37 years. In addition to
their long lifespan, which is much greater than predicted based on their small body
size (longevity quotient of ~4.2), naked mole-rats are also remarkably healthy well
into old age. This is reflected in a striking resistance to tumorigenesis and minimal
declines in cardiovascular, neurological and reproductive function in older
animals” (Narayan et al., 2021). “Cancer Resistance. Studies of the NMR (Liang et
al., 2010; Manov, et al., 2013; Seluanov, et al., 2008; Seluanov, et al., 2009) and the
distantly (~ 70 million years) related blind mole rat (Gorbunova, et al., 2012; Nasser,
et al., 2012; Manov, et al., 2013) suggest that many species of long-lived mole rats
are resistant to cancer, and even if they do develop pathology, they will present a
milder phenotype in comparison with short-lived rodents (e.g., mouse) (Azpurua &
Seluanov, 2012; de Magalhaes, 2013)» (Fang, et al..2014). «The air in naked mole
rat burrows is usually low in O2 (approximately 8%) and high in CO: (approximately
10%)» (Zhao et al., 2014), i.e.02/C0O2~0,8.

The second species, similar to the NMR, which is also an African blind mole rat, is
the Damaraland mole rat (DMR) (Fukomys damarensis), found in the arid regions of
southwestern Africa. Unlike NMR, which weighs 35 g and has no wool covering its
skin, DMR weighs 160 g and is covered with wool, which is a dielectric. Both
animals lead the same strictly underground lifestyle and breathe the same
atmosphere, but the DMR lives 10 years less (Fang et al., 2014). From the

perspective of GBC, NMRs do not have electrical insulation in the form of a wool
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coat, as does DMRs; for this reason, NMRs experience a direct and therefore more
intense effect of the Earth's electric field (EEF) on the body, which can explain the

10-year difference.
Let us look at information about the bowhead whale.

“It is remarkable that a warm-blooded species such as the bowhead whale (Balaena
mysticetus) has not only been estimated to live over 200 years (estimated age of one
specimen 211 SE 35 years), suggesting that it is the longest-lived mammal but also
exhibits very low disease incidence until an advanced age compared to humans
(George et al., 1999; Philo et al., 1993)” (Keane et al., 2015). Throughout its life, the
Greenland whale has been in constant contact with the Earth's electric field (EEF),
whose energy flows are localized in the waters of the World Ocean. Given the high
electrical conductivity of seawater, it seems obvious that the distribution of EEF
energy in the mass of the World Ocean is much more uniform than that in the upper
layers of the lithosphere, where areas with both normal and abnormally high or low
conductivity can be found. From the point of view of GBC, the limited distributions
of NMR and DMR in northeast and southwest Africa, respectively, may indicate that
the upper soil layers in these regions have high electrical conductivity characteristics
that facilitate the penetration of EEF energy into animal organisms, to a greater
extent in NMR and to a lesser extent in DMR, due to the presence of a dielectric

wool coat.

In addition to the effects of the Earth's electric field, the body of the bowhead whale
is also constantly exposed to the same hypoxic-hypercapnic respiratory mixture
factor as NMR and DMR. “Thus, in long-lived cetaceans and freshwater turtles, in
the process of phylogenetic development, the organism has adapted to prolonged
stays underwater accompanied by respiratory arrest, in which a state of oxygen
deficiency and carbon dioxide excess is formed in the body (Yépez et al., 2024,
p-4).» (Tregub et al., 2024).

Thus, according to the GBC and the facts presented above, both the naked mole rat

and the bowhead whale owe their phenomenal longevity and resistance to
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cancer to precisely those environmental conditions that are modeled by the

proposed method for eliminating cancer and risk of its occurrence.

5.3. Effects of the "earthing" component of the proposed method for eliminating

cancer and the risk of its occurrence.

When identifying the reasons for the longevity and cancer resistance of, in particular,
the naked mole rat and the bowhead whale, the following circumstance, important
for solving the cancer problem, should be noted. None of the studies devoted to the
phenomena of these animals have addressed the fact that both of these organisms are
in constant contact with the energy flows of the Earth's electric field (EEF)

throughout their lives, a fact that deserves more detailed consideration.

According to the author, modern natural science, particularly medicine and biology,
critically underestimates the importance of the Earth's electromagnetic field (EEMF)
and its main component, the Earth's electric field (EEF), as a crucial factor not only
in the origin of life on Earth but also as a factor in the ongoing evolution of living
matter in all organisms, including humans (all long-lived organisms, both animals
and plants, obviously exist in constant electrical contact with the EEF). Therefore,
the literature contains virtually no scientific data regarding the effects of specific
frequency-energy parameters on the human body on EEF energy flows when earthed.
At the same time, there are a significant number of publications in popular and
scientific medical literature in English concerning the positive effect of the very fact
of earthing the body on both physiological and pathological processes (Ober et al.,
2012; Chevalier, 2014; Chevalier & Mori, 2007; Chevalier et al., 2012; Oschman,
2008; Oschman, 2007), including attempts to use earthing as an adjunct in the fight
against COVID-19 (Ober & Oschman, 2020). In all of the above works, earthing is
considered a secondary factor that can have some, usually positive, effect on the
human body but not an evolutionary factor whose application can rebuild the body at
the genetic level in the direction in which the entire evolution of living matter in the

biosphere is progressing. This underestimation can be explained simply as follows.

The Oparin (1924) - Haldane (1929) theory about the origin of life on the planet in

the primordial ocean continues to invisibly dominate modern biological science. It is
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obvious that this theory does not take into account either the Earth's electromagnetic

or gravitational fields as important factors in the origin and evolution of life on Earth.

However, numerous facts, as well as the opinions of authoritative scientists in this
field (Soviet academician L.S. Berg, British biochemist and crystallographer D.
Bernal), refute this theory and indicate that life on Earth originated on land, in river
floodplains or estuaries, on the periodically moistened border with sea or continental
water bodies, and then spread, on the one hand, deep into continents and, on the other
hand, into the depths of the world ocean and continental water bodies. According to
established facts, life on Earth arose in the form of thin films condensed on primary
clay, first non-living inorganic, then non-living organic, and finally living organic
matter (Shchukin, 2010, p.35-41). Modern biology does not define the concept of
“living matter”; such a definition is given in GBC (Shchukin, 2021, defin.3,4).

Thus, according to the GBC, living matter is the product of the interaction of
nonliving matter condensed on clay with the energy flows of solar radiation and
the Earth's gravitational and electromagnetic fields (EEMFs), part of which is its
quasi-static  ultralow-frequency electric  field (EEF) (Podoltsev, 2016).
Consequently, the EEMF is an important factor in the evolution of living matter
in the biosphere. “The evolution of organisms is nomogenesis, i.e., development
based on regularities. However, the nature of these regularities is obviously not
statistical but dynamic, like the laws governing reversible processes, such as
gravity, electrical and mechanical oscillations, and acoustic and electromagnetic
waves" (Berg, 1977, p. 310). By using a modified Earth's electric field factor, in
combination with the effect of a hypoxic-hypercapnic breathing mixture on one's
body, within the framework of the proposed method for eliminating cancer and the
risk of its occurrence, a person is able to solve, in particular, both the problem of
cancer and the problem of extending one's own life beyond its current species limit

(Shchukin, 2021).

Earthing the body has an effect on it that is, to a certain extent, similar to the effect
that a cell undergoes during its malignant transformation. Thus, as a result of
earthing the body, the electrical conductivity of all of its tissues increases, including

brain tissue, which abruptly transitions from a dielectric state to a conductive state;
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(Shchukin, 2010, p.120; Oro et al., 2008, p.397) additionally, its resonance
frequencies decrease by approximately 1.6 times (Kudryashov, 2008, p.76); Khvan,
1980); and the need for oxygen decreases: “Running in bare feet reduces oxygen
consumption by a few percent” (Warburton, 2001). By ensuring the regulation of
geoelectric energy flows entering the human body when it is earthed, as well as a
gradual change in the composition of the respiratory mixture in the proposed
direction, people will be able to rid their body of carcinogenesis processes and
extend their life beyond their current species limit, as evidenced by the existence of

the naked mole rat and the Greenland whale.
6. Conclusion

From the perspective of GBC, cancer is a generalizing marker of aging in Homo
sapiens species. This organism has exhausted its energy potential for “physiological
adaptation” to the constant growth of energy pressure from the external
environment—the Biosphere—on its own genome and has entered the stage of
“genetic adaptation,” manifested in the form of cancer. Thus, cancer is a
manifestation of the process through which Homo sapiens organism transitions to the
next stage of evolutionary development. "... Homo sapiens is not a finished creation;
it does not possess a perfect thinking apparatus. It serves as an intermediate link in
a long chain of creatures that have a past and will undoubtedly have a future. Its
ancestors had a less perfect thinking apparatus, and its descendants will have a more

perfect one than it has" (Academician Vernadsky V.1.).

Therefore, the primary significance of cancer for humans, according to GBC
(Shchukin, 2018), is that it serves as an indicator of the direction in which further
evolution of both H. sapiens and the entire biosphere will proceed. By moving in the
direction "indicated by cancer," humans will not only eliminate themselves from the
cancer problem itself but also solve other vital problems—the problem of extending
their own lifespan beyond its current species limit—while simultaneously
eliminating many diseases currently considered incurable, the problem of nutrition
on a human scale, and the problem of controlling the global climate, including global
warming (Shchukin, 2021). In this case, the “Archimedean fulcrum”, on which a

human being will be able to transform both himself and the entire biosphere, is
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the ratio of atmospheric gases O2/COz, which must be reduced from the current
=~ 550 to the optimal values for all living matter in the biosphere, equal to 1+4,
which corresponds to an oxygen content of Oz = 13-15%, and carbon dioxide

CO2 = 6-8%, with the remaining components remaining unchanged.

This scientific prediction can be confirmed (or refuted) only by the expected positive
results of the above-described evidence-based biomedical experiment to test the
effectiveness of the method for eliminating cancer and the risk of its occurrence. The
author is willing to cooperate with any interested party in setting up such an

experiment.

"If the possibility arises (and it undoubtedly will) of externally influencing and
controlling the electrical conductivity of cells and the living organism as a whole,
truly inexhaustible avenues will open up in the fight against human diseases and the
prolongation of life" (Manoilov, 1975, p.44). According to the author, the proposed
method for eliminating cancer and the risk of its occurrence offers such an

opportunity.
References

1.  Agadzhanyan N. A., Elfimov, A. 1. (1986). Functions of the Body Under
Conditions of Hypoxia and Hypercapnia. (Moscow: Medicine). (in Russian).

2. Azpurua, J., Seluanov, A. (2012). Long-lived cancer-resistant rodents as new

model species for cancer research. Front. Genet. 3, 319.

3. Bauer, E. S. (1935). Theoretical Biology. 196, (Leningrad University Press). (in

Russian).

4.  Bazilevich, N. 1., Rodin, L. E., Rozov, N. N. (1971). How much does the

planet’s living matter weigh? Priroda 1, 46-53. (in Russian).

5. Bennett, N. C., Faulkes, C. G. (2000). African Mole-Rats: Ecology and
Eusociality. (Cambridge University Press), Cambridge, UK.

6. Berezovsky V.A. (2012). Flower of Gilgamesh. Natural and Instrumental
Orotherapy, 84. (Donetsk, Publisher Zaslavsky A.Yu., Ukraine. (in Russian).

Page 31 of 38 https://zenodo.org/records/18756045


https://zenodo.org/records/18756045
https://pubmed.ncbi.nlm.nih.gov/?term=Azpurua+J&cauthor_id=23316215
https://pubmed.ncbi.nlm.nih.gov/?term=Seluanov+A&cauthor_id=23316215

7. Berg L. S. (1977). Works on the Theory of Evolution 1922-1930. (L., Nauka,
LO). (in Russian).

8.  Bigatello, L., Pesenti, A. (2019). Respiratory physiology for the
anesthesiologist. Anesthesiology 130, 1064—77.

9.  Bizuayehu, H.M. et al. (2024). Global disparities of cancer and its projected
burden in 2050. JAMA Network Open 7(11):e2443198.

10. Bray, F. et al. (2024). Global cancer statistics 2022: GLOBOCAN estimates of
incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer

J Clin. 74, 3,229-263.

11.  Cancer myths and questions (2025).
https://www.worldwidecancerresearch.org/cancer-and-cancer-research-

explained/cancer-myths-and-questions/how-long-has-cancer-been-around.

12.  Chevalier, G. (2014). Grounding the human body improves facial blood flow
regulation: results of a randomized, placebo controlled pilot study. Journal of

Cosmetics Dermatological Sciences and Applications 4, 293-308.

13.  Chevalier, G., Mori, K. (2007).The effect of earthing on human physiology
Part 2: Electrodermal measurements. Subtle Energies & Energy Medicine,

18(3), 11-34.

14.  Chevalier, G., Sinatra, S. T., Oschman, J. L., Sokal K., Sokal, P. (2012).
Earthing: health implications of reconnecting the human body to the Earth's

surface electrons. Journal of Environmental and Public Health 3, 1-8.

15. Consolazio, W. V. et al. (1947). Effects on man of high concentrations of
carbon dioxide in relation to various oxygen pressures during exposures as

long as 72 hours. American Journal of Physiology-Legacy Content 151, 2.

Page 32 of 38 https://zenodo.org/records/18756045


https://zenodo.org/records/18756045
https://pubmed.ncbi.nlm.nih.gov/?term=Bizuayehu+HM&cauthor_id=39499513
https://www.worldwidecancerresearch.org/cancer-and-cancer-research-explained/cancer-myths-and-questions/how-long-has-cancer-been-around
https://www.worldwidecancerresearch.org/cancer-and-cancer-research-explained/cancer-myths-and-questions/how-long-has-cancer-been-around
https://pubmed.ncbi.nlm.nih.gov/?term=Chevalier+G&cauthor_id=22291721
https://pubmed.ncbi.nlm.nih.gov/?term=Sinatra+ST&cauthor_id=22291721
https://pubmed.ncbi.nlm.nih.gov/?term=Oschman+JL&cauthor_id=22291721
https://pubmed.ncbi.nlm.nih.gov/?term=Sokal+K&cauthor_id=22291721
https://pubmed.ncbi.nlm.nih.gov/?term=Sokal+P&cauthor_id=22291721
https://journals.physiology.org/doi/abs/10.1152/ajplegacy.1947.151.2.479#con1

16. Cooper, G. M. (2000). The Cell: A Molecular Approach. 2nd edition. The

Development and Causes of Cancer. Sunderland (MA): Sinauer Associates.

17. de Magalhdes, J.P. (2013). How aging processes influence cancer. Nat. Rev.
Cancer 13, 357-365.

18. de Xammar Oro, J. R., Ruderman, G., Grigera, J. R. (2008). Electrodynamics
of interactions in electrolyte solutions and their biological significance.

Biophysics 53, 3, 397-401. (in Russian).

19. Di Gregorio, E. et al. (2022).The distinguishing electrical properties of cancer
cells. Physics of Life Reviews 43, 139-188.

20. Drogovoz, S. M., Shtrygol, S. Yu., Kononenko, A. V., Zupanets, M. V.,
Levinskaya E. V. (2016). Physiological properties of CO; — justification for the
uniqueness of carboxytherapy. Medical and Clinical Chemistry 18, 1, 112. (in

Russian).

21. Dumansky Yu.V., Chekhun V. F. (2022). Oncology in Ukraine: State of the
problem and paths of development. Oncology 24, 3, (in Ukranian).

22. Fang, X. et al. (2014). Adaptations to a Subterranean Environment and
Longevity Revealed by the Analysis of Mole Rat Genomes, Cell Reports 8, 5,
1354-1364.

23. George J.C. et al. (1999). Age and growth estimates of bowhead whales
(Balaena mysticetus) via aspartic acid racemization. Can. J. Zool., 77, 4, 571-

580.

24. Gershenzon, S. M. et al. (1999). Mutagenic Effect of Nucleic Acids and

Viruses. (Kiev, Znannya, (in Ukranian).
25. Global Median Age (2024). https://database.earth/population/median-age

26. Gorbunova, V. et al. (2012).Cancer resistance in the blind mole rat is mediated
by concerted necrotic cell death mechanism. Proc. Natl. Acad. Sci. USA 109
(47), 19392-19396.

Page 33 of 38 https://zenodo.org/records/18756045


https://zenodo.org/records/18756045
https://pubmed.ncbi.nlm.nih.gov/?term=de+Xammar+Oro+JR&cauthor_id=18634310
https://pubmed.ncbi.nlm.nih.gov/?term=Ruderman+G&cauthor_id=18634310
https://pubmed.ncbi.nlm.nih.gov/?term=Grigera+JR&cauthor_id=18634310
https://www.sciencedirect.com/journal/physics-of-life-reviews
file:///C:/Users/Администратор/Downloads/43
https://www.oncology.kiev.ua/article/10652/onkologiya-v-ukraini-stan-problemi-ta-shlyaxi-rozvitku.(in
https://www.cell.com/cell-reports/fulltext/S2211-1247(14)00614-7?_returnURL=https%3A%2F%2Flinkinghub.elsevier.com%2Fretrieve%2Fpii%2FS2211124714006147%3Fshowall%3Dtrue
https://database.earth/population/median-age

27.  Guideline... (2025).What is the role of the bicarbonate (HCOs-) buffer system in
maintaining acid-base balance in the blood? Guideline Directed Topic Overview

Dr.Oracle Medical Advisory Board & Editors.

28. Hoover, G. et al. (2025). Nerve-to-cancer transfer of mitochondria during

cancer metastasis. Nature 644, 252-262.

29. Kban, G. (2010). Carboxytherapy. Journal of American Academy Dermatology
13, 79-92.

30. Keane M. et al. (2015). Insights into the evolution of longevity from the
bowhead whale genome. Cell Rep. 10(1), 112—-122.

31. Khvan Sh. P. (1980). The impact of high-frequency fields on biological
systems: electrical properties and biophysical mechanisms. T/EE 68, 1, 46. (in

Russian).

32. Kim, E. B.et al. (2011).Genome sequencing reveals insights into physiology
and longevity of the naked mole rat. Nature 479, 223-227.

33. Kudryashov Yu. B. (2008). Radiation Biophysics. (Moscow, Fizmatlit). (in

Russian).

34. Laufer, S., Ivorra, A., Reuter, V. E, Rubinsky, B., Solomon S. B. (2010).
Electrical impedance characterization of normal and cancerous human hepatic

tissue. Physiological Measurement 31(7), 995-1009.

35. Liang, S., Mele,J., Wu, Yu.,, Buffenstein, R., Hornsby, P. J. (2010).
Resistance to experimental tumorigenesis in cells of a long-lived mammal, the

naked mole-rat (Heterocephalus glaber). Aging Cell 9, 626—635.
36. Manoilov V.E., (1975). Electricity and Man. (Leningrad). (in Russian).

37. Manoilov V.E. (1991). Fundamentals of Electrical Safety. (Moscow), (in

Russian).

38.  Manov, I, et al. (2013). Pronounced cancer resistance in a subterranean rodent,

the blind mole-rat, Spalax: in vivo and in vitro evidence BMC Biol. 11, 91.

Page 34 of 38 https://zenodo.org/records/18756045


https://zenodo.org/records/18756045
https://www.droracle.ai/guidelines/undefined?z=641b408dfac979b0bc48fbd79662ce11
https://pubmed.ncbi.nlm.nih.gov/?term=Laufer+S&cauthor_id=20577035
https://pubmed.ncbi.nlm.nih.gov/?term=Ivorra+A&cauthor_id=20577035
https://pubmed.ncbi.nlm.nih.gov/?term=Reuter+VE&cauthor_id=20577035
https://pubmed.ncbi.nlm.nih.gov/?term=Rubinsky+B&cauthor_id=20577035
https://pubmed.ncbi.nlm.nih.gov/?term=Solomon+SB&cauthor_id=20577035
https://pubmed.ncbi.nlm.nih.gov/?term=Liang+S&cauthor_id=20550519
https://pubmed.ncbi.nlm.nih.gov/?term=Mele+J&cauthor_id=20550519
https://pubmed.ncbi.nlm.nih.gov/?term=Wu+Y&cauthor_id=20550519
https://pubmed.ncbi.nlm.nih.gov/?term=Buffenstein+R&cauthor_id=20550519
https://pubmed.ncbi.nlm.nih.gov/?term=Hornsby+PJ&cauthor_id=20550519

39. McKeown, S. R. (2014). Defining normoxia, physoxia and hypoxia in tumors

— implications for treatment response. British Journal of Radiology 87, 1035.

40. Mintser, O. P., Shchukin,V. S. (2023). Informational assessment of the
significance of the O,/CO; ratio in respiratory physiology. Medical Informatics
and Engineering 0 (1-2), 44-56. (in Ukrainian).

41. Moiseev, V. S., Martynov, A. 1., Mukhin, N. A. (2012). Internal Diseases:
Textbook: in 2 Volumes, 2. (GEOTAR-Media, Moscow). (in Russian).

42. Narayan, V., McMahon, M., O'Brien, J. J., McAllister, F., Buffenstein, R.
(2021). Insights into the molecular basis of genome stability and pristine

proteostasis in naked mole-rats. Adv Exp Med Biol. 1319, 287-314.

43. Nasser, N. J. et al. (2012). Alternatively, spliced Spalax heparanase inhibits
extracellular matrix degradation, tumor growth, and metastasis. Proc. Natl.

Acad. Sci. USA 106 (7), 2253-2258.

44.  Ober C., Oschman, J. L. (2020). Prevention and/or recovery from corona virus

infections. Int J Clin Endocrinol Metab. 6(1), 022-024.

45. Ober, C., Sinatra, S.T., Zuker M. (2012). Earthing. The Most Important Health

Discovery Ever? (Moscow, Publishing House Sofia. (in Russian).

46. Oschman, J. L. (2008). Perspective: assume a spherical cow: the role of free or
mobile electrons in bodywork, energetic and movement therapies. Journal of

Bodywork and Movement Therapies 12(1), 40-57.

47. Oschman J.L. (2007). Can electrons act as antioxidants? A review and
commentary. The Journal of Alternative and Complementary Medicine 13(9),
955-967.

48. Parsa N. (2012). National Institutes of Health, Bethesda, MD, USA.

Environmental Fact Inducing Human Cancers. Iran J Public Health . 41, 1-9.

49. Peskin B. S., Carter M. J. (2008). Chronic cellular hypoxia as the prime cause

of cancer: what is the deoxygenating role of adulterated and improper ratios of

Page 35 of 38 https://zenodo.org/records/18756045


https://zenodo.org/records/18756045
https://journals.indexcopernicus.com/article/search?authors=O.%20P.%20%20Mintser
https://journals.indexcopernicus.com/article/search?authors=V.%20S.%20%20Shchukin
https://pubmed.ncbi.nlm.nih.gov/?term=Narayan+V&cauthor_id=34424521
https://pubmed.ncbi.nlm.nih.gov/?term=McMahon+M&cauthor_id=34424521
https://pubmed.ncbi.nlm.nih.gov/?term=O%27Brien+JJ&cauthor_id=34424521
https://pubmed.ncbi.nlm.nih.gov/?term=McAllister+F&cauthor_id=34424521
https://pubmed.ncbi.nlm.nih.gov/?term=Buffenstein+R&cauthor_id=34424521
https://pubmed.ncbi.nlm.nih.gov/?term=%22Parsa%20N%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Peskin+BS&cauthor_id=17656037
https://pubmed.ncbi.nlm.nih.gov/?term=Carter+MJ&cauthor_id=17656037

polyunsaturated fatty acids when incorporated into cell membranes? Med

Hypotheses. 70, 298-304.

50. Philo, L.M., Shotts, E.B., Jr., & George, J.C. (1993). Morbidity and mortality,
275-307. In J.J. Burns, J.J. Montague & C.J. Cowles (Eds.). The Bowhead
Whale. (Allen Press. Lawrence. Kans.).

51.  Podoltsev A.D. (2016). Global electric RLC-circuit of the system "Earth's crust
- atmosphere - ionosphere" and its resonant properties. Tekhn. electrodynamics.

2, 3-10. (in Russian).

52. Seluanov, A. et al. (2008).Distinct tumor suppressor mechanisms evolve in

rodent species that differ in size and lifespan. Aging Cell 7(6), 813—823.

53. Seluanov, A. et al. (2009). Hypersensitivity to contact inhibition provides a
clue to cancer resistance of naked mole-rat. Proc. Natl. Acad. Sci. USA 106

(46), 19352-19357.

54. Shakhbazov V. G. (2004). Aging — the result of a decrease in the potentials and
frequencies of primary oscillators//Biological mechanisms of aging. Kyiv (in

Russian).

55.  Shchukin, V.S. (2021). The scientific hypothesis of an inevitable and uniform
solution of the major problems of modern mankind. Advances in Biology &

Earth Sciences 6, 1, 74-87 (in Russian).

56. Shchukin, V.S. (2012). What is life from a geophysical point of view? Physics
of consciousness and life, cosmology and astrophysics 12, 2, 51-63. (in

Russian).

57.  Shchukin, V.S. (2010). The energy theory of the origin and development of life
on Earth, aging and death of the human organism as a result of aging, and the
evolutionary prospects of humanity. Kyiv, (in Russian). Electronic resource:
https://drive.google.com/file/d/1P4tmBJ9BFX1a0gqUIF W-
TV3IBI19IgiU_/view

Page 36 of 38 https://zenodo.org/records/18756045


https://zenodo.org/records/18756045
https://drive.google.com/file/d/1P4tmBJ9BFX1a0gqU9FW-TV3JB19IgiU_/view
https://drive.google.com/file/d/1P4tmBJ9BFX1a0gqU9FW-TV3JB19IgiU_/view

58. Shchukin V.S. (2018). From Homo sapiens to Homo diuviventium - Through
Malignant Cell Transformation. Theoretical Substantiation of the Alleged
Natural Science Discovery of Evolutionary Significance. (Kiev, Inform. analyt.

agency). (in Russian).

59.  Shchukin V.S. (2018). From Wise Man (Homo Sapiens) To Long Living Man
(Homo Diuviventium) Through Cell Malignant Transformation. Demo-book.
(in English). Electronic resource:
https://drive.google.com/file/d/14GGRIJPCCeCWIIBQZbPXMICYDcMsJgb
2/view?usp=sharing

60. Sobolev, V.V. (2010). Patterns of change in chemical bond energy in the field
of a point charge. Proceedings of the National Academy of Sciences of Ukraine
4, 88-96. (in Russian).

61. Sverchkova V.S. (1988). Hypoxia-Hypercapnia and Functional Capabilities of
the Organism, 84. (Alma-Ata, Publishing house "Nauka" of the Academy of
Sciences of the Kazakh SSR. (in Russian).

62. Szent-Gyorgyi, A. (1976). The electronic theory of cancer. International
Journal of Quantum Chemistry 10, S3, 12/14, 45-50.

63. Szent-Gyorgyi, A. (1964). Introduction to a Submolecular Biology. (Moscow,

Nauka). (in Russian).

64. Tregub P. P. et al. (2024). Relationship between hypoxia and hypercapnia
tolerance and life expectancy. Int J Mol Sci. 25(12), 6512.

65. Warburton M. (2001). Barefoot running. Gateway Physiotherapy, Capalaba,
Queensland, Australia 4157. Sportscience 5(3).

66. Wise J. (2024). Global life expectancy to increase by almost five years by
2050, study predicts. BMJ 385:q1126.

67. Yang, M., Brackenbury, W. J. (2013). Membrane potential and cancer
progression. Front Physiol.4, 185.

Page 37 of 38 https://zenodo.org/records/18756045


https://zenodo.org/records/18756045
https://drive.google.com/file/d/14GGRJPCCeCWJ9BQZbPXM9nCYDcMsJgb2/view?usp=sharing
https://drive.google.com/file/d/14GGRJPCCeCWJ9BQZbPXM9nCYDcMsJgb2/view?usp=sharing
https://pubmed.ncbi.nlm.nih.gov/?term=%22Tregub%20PP%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=Yang+M&cauthor_id=23882223
https://pubmed.ncbi.nlm.nih.gov/?term=Brackenbury+WJ&cauthor_id=23882223

68.  Yépez, Yu., Marcano-Ruiz, M., Bortolin, M. C. (2024). Adaptive strategies of
aquatic mammals: exploring the role of the HIF pathway and hypoxia

tolerance. Genet. Mol. Biol. 46(3):€20230140.

69. Zagryadskiy, V. P., Sulimo-Samuylo, Z. K. (1975). Gas exchange during
hypercapnia under conditions of different oxygen content — Cosm. biol. and

aerospace. Med. 9, 5, 61-65. (in Russian).

70. Zandi et al. (2023).A human pilot study on positive electrostatic charge effects
in solid tumors of the late-stage metastatic patients. Front. Med. (Lausanne)

10.

71. Zhao S. et al. (2014). High autophagy in the naked mole rat may play a
significant role in maintaining good health. Cellular Physiology and

Biochemistry 33(2), 321-332.

72. Zilberg, L. A., I. S. Irlin, I. S., F. L. Kiselev, F. L. (1975). Evolution of the
Viral-Genetic Theory of Tumor Origin. (Moscow: Nauka). (in Russian).

Page 38 of 38 https://zenodo.org/records/18756045


https://zenodo.org/records/18756045
https://pubmed.ncbi.nlm.nih.gov/?term=%22Y%C3%A9pez%20Y%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Marcano-Ruiz%20M%22%5BAuthor%5D
https://pubmed.ncbi.nlm.nih.gov/?term=%22Bortolini%20MC%22%5BAuthor%5D

