Modern biophysical view of electromagnetic processes of
the phenomenon of life of living biological systems as a
promising basis for the development of complex
medicine: the role of biophotons

Ganna Nevoit!, Inga Arune Bumblyte?, Maksim Potyazhenko3, Ozar Minser?,

Alfonsas Vainoras®

I-2Nephrology Department, Lithuanian University of Health Sciences, Kaunas, Lithuania

1.3 Department of Internal Medicine and Emergency Medicine, Poltava State Medical University,

Poltava, Ukraine

“Department of Informatics, Information Technologies and Transdisciplinary Education, Shupyk National
Healthcare University of Ukraine, Kyiv, Ukraine

SLaboratory of Automation of Cardiology Research, Institute of Cardiology, Lithuanian University of
Health Sciences, Kaunas, Lithuania

!Corresponding author

E-mail: 'anevoit@gmail.com, *ingabumblyte@gmail.com,
Salfavain@gmail.com

Sumsainua@ukr.net, *o.mintser@gmail.com,

Received 6 May 2023, accepted 15 June 2023; published online 25 June 2023 W) Check for updates
DOI https://doi.org/10.21595/chs.2023.23443

Copyright © 2023 Ganna Nevoit, et al. This is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Abstract. The results of a theoretical study of the role of biophotons in electromagnetic process
of realizing the phenomenon of life are presented in the article. This article is a continuation of
the theoretical study of the team of authors, which was published in the Journal of Complexity in
Health Sciences, Vol. 5, Issue 1, 2022, p. 22-34 and Vol. 5, Issue 2, 2022, p. 45-57. The aim of
the theoretical study was to generalize the available scientific physical and biological knowledge
of modern science about the role of biophotons in the electromagnetic processes of the
phenomenon of life at the cellular level in order to deepen the fundamental knowledge of Complex
Medicine. This study is a fragment of research work on “Development of algorithms and
technologies for implementing a Healthy Lifestyle in patients with Noncommunicable Diseases
based on the study of functional status” (state registration number 0121U108237: UDC 613 616-
056-06: 616.1/9-03). General scientific methods and theoretical methods were used in this
theoretical study. Based on the results of this fragment of the theoretical study, twelve conclusions
were formulated. The formulated conclusions conceptualize such basic questions as: all living
cells at the nanoscale consist of electromagnetic fields and generate electromagnetic fields, cell
signaling and all cellular processes are due to electromagnetic interactions, ultra-weak photon
emission is a universal optical phenomenon for all cells and plays an important role in
communication and in cell life throughout the body.

Keywords: magnetoelectrochemical theory of metabolism, biophoton, ultra-weak photon
emission, cell signaling, phenomenon of life, complex medicine.

Daring ideas are like chessmen moved forward. They may be beaten, but they may start a
winning game
Johann Wolfgang von Goethe

1. Introduction

The question of what mechanisms and processes make biological molecules, tissues and
organs alive is one of the most important for systems biology and complex medicine.
Undoubtedly, the electrical activity of membranes and the quantum properties of water [1]-[4]
play an important role, but this does not give a complete answer to this question [5]. The aspect
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of cellular communication is also a topical issue for understanding the phenomenon of biological
life by science as well. Until recently, it was believed that cells interact with each other only due
to the regulatory role of the nervous system and chemical interactions. However, it turned out that
this is not the case and there are other mechanisms of intercellular interaction and cell signaling -
electromagnetic processes of energy and information transfer [5]-[13]. Now science has
accumulated a significant amount of scientific data describing these processes [10], [14-18]. It is
necessary to integrate modern concepts of biophysical ideas about the structure and functioning
of living cells of the human body into orthodox medical knowledge, namely, that all cells at the
micro level of their structure consist of electromagnetic fields. It is categorically important to
understand that all chemical reactions occurring in the cell have an electromagnetic quantum
nature of the basis of the interaction process. The process of functional and morphological
association of cells into tissues in living organisms is also due to electromagnetic interactions
between cells. Significant scientific material has now been accumulated, confirming the presence
and regulatory significance of electromagnetic fields in living biological organisms, including
humans. Understanding by scientists the essence of the processes of quantum interaction between
cells at the nanolevel of cellular organization in a healthy and diseased organism will improve the
understanding of the pathogenesis of diseases, will allow finding new methods for their treatment
and prevention.

The fundamental particle of the electromagnetic field and its quantum is the photon. A photon
has the properties of an electromagnetic wave and a massless particle. Therefore, a photon can
move at the speed of light and carry information [15]-[17], [19]-[20]. After the discovery and
recognition of the fact that the cells of all living organisms and humans are constantly luminous,
that is, they emit photons, the concept of “biophoton” was introduced. This phenomenon is called
“ultra-weak photon emission” (UPE) [12], [21]-[23]. The discovery and study of UPE has become
a new era in fundamental science and has given medicine a new potential for its further
development.

Therefore, the aim of the theoretical study was to generalize the available scientific physical
and biological knowledge of modern science about the role of biophotons in the electromagnetic
processes of the phenomenon of life at the cellular level in order to deepen the fundamental
knowledge of Complex Medicine.

2. Materials and methods

The analysis of the presented data is a fragment of research work of the Department of Internal
Medicine and Emergency Medicine of Poltava State Medical University (23, Shevchenko St.,
36011, Poltava, Ukraine) on “Development of algorithms and technologies for implementing a
Healthy Lifestyle in patients with Noncommunicable Diseases based on the study of functional
status” (state registration number 0121U108237: UDC 613 616-056-06: 616.1 / 9-03).

Scientific work is carried out in conjunction with the following scientific institutions:
1) Lithuanian University of Health Sciences (9, A. MickeviCius St., LT-44307, Kaunas,
Lithuania), the cooperation coordinator is Head of Nephrology Department, prof.,, DM LA.
Bumblyte; 2) Shupyk National Healthcare University of Ukraine (9, Dorogozhytska St., 04112,
Kiev, Ukraine), the cooperation coordinator is the Head of the Department of Informatics,
Information Technologies and Transdisciplinary Education, prof., DM O.P. Mintser.

General scientific methods (dismemberment and integration of elements of the studied system,
imaginary experiment, logical, historical research, analysis, induction, deduction and synthesis of
knowledge) and theoretical methods (method of constructing theory, logical methods and rules of
normative nature) were used in this theoretical study.

3. Results and discussion

When performing a theoretical study, it was found that the development of the idea of
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electromagnetic signaling lasted about 100 years: hypotheses and the first theories were
formulated at the beginning of the twentieth century [24]-[26]. In 1924, for the first time, the fact
of the presence of a distant electromagnetic interaction between cell cultures was experimentally
established [27]. However, such revolutionary ideas could not at that stage be accepted by the
paradigm of science of that time. It took 100 years for scientific truth to triumph in the 21st century
thanks to a significant breakthrough in the fundamental sciences and the globalization of scientific
knowledge. Now a large amount of results of scientific research makes it possible to make logical
systemic generalizations and create on this basis a unified theory of metabolism [3], [4].

When analyzing and systematizing modern scientific knowledge, it was found that the cells of
all living biological organisms at the micro level of their structure consist of electromagnetic fields
[19], [28]-[29]. The vital activity of cells, including the processes of deterministic self-
organization of molecules, functional and morphological association of cells in tissues, cellular
regeneration, cellular activity, cellular metabolism, occurs due to quantum information
electromagnetic interaction [electromagnetic signaling] due to the transport of energy in various
forms and packages (electrons, photons, solitons, etc.) [3]-[5], [7]-[10], [14], [16], [19], [30]-[33].
And this ensures the phenomenon of their collective biological life in the body. It was found that
biophotonic mechanisms are the most important manifestation of electromagnetic signaling. [6,
12]. In the body, it is electromagnetic energy [photons] that is the necessary target final substrate
of biochemical metabolism, which provides all the basic processes of cell vital activity, including
the functioning of the deoxyribonucleic acid (DNA) molecule with the formation of an
electromagnetic coherent cellular biological state [5], [11], [34]-[36].

The unique physiological role of biophotons in the life processes of living organisms and
humans is due to the quantum mechanical features of the functioning of living cells. To explain
and to further integrate these ideas into integrated medicine, we have conceptualized an adapted
description of a simplified view of this. It is important to understand that the process of functional
and morphological integration of cells into tissues in living organisms, all chemical reactions
occurring in cells and the phenomenon of their biological life are due to electromagnetic
interactions. This is so because if we “immerse ourselves in the Nano world” and reduce the scale
to 10°-10"" cm, then we will not see the cell and matter in the sense familiar to the human
imagination. After reducing the scale to the level of the Nano world, there are no atoms, but only
the energy of the movement of electromagnetic waves of the internal environment. On the
indicated scale, the atomic nucleus is an electromagnetic process, which is conditionally described
as a rotating electromagnetic rod, consisting of protons and neutrons. Protons and neutrons are
magnetic waves moving at the speed of light along a spiral ring path. Further reduction of the scale
to 10-28-10"3% cm corresponds to the description of bosons in the form of rings of wave processes
linked by magnetic and other interactions into ordered structures, with a speed of movement 10°
greater than the speed of light, etc. Thus, modern science has discovered that all atoms and
molecules are an organized form of electromagnetic energy and all interactions between atoms
and molecules in cells occur due to electromagnetic energy as well. It was also discovered that
cells generate biological electromagnetic fields in the ultraviolet and in the visible range of the
spectrum, as well as in the frequency range below the terahertz range [3]-[5], [17], [20], [37]-[43].
If the frequency of the oscillatory charge is high and approaches the optical part of the spectrum
of the electromagnetic field, then the electromagnetic waves generated by cells [or cell organelles]
begin to show their corpuscular properties when interacting with matter - then we can talk about
the generation of light particles or biophotons, which are a scientifically established physical
substrate cellular electromagnetic signaling [34], [44], [45].

In 1976, the term “biophoton” (from the Greek "Biog" — life and "®wc" — light, power) was
introduced into scientific use by the German biophysicist F.-A. Popp [21], [46]. Scientific research
led F.-A. Popp to the understanding that light is produced inside a biological organism, although
this did not fit into the then scientific dogma. F.-A. Popp, as the founder of the International
Institute of Biophysics (Diisseldorf, Germany), organized an international research network of 19
research institutes in 13 countries, which was engaged in biophotonic research. The contribution
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of F.-A. Popp to fundamental science lies in the fact that by his research he formed an adequate
level of scientific evidence for the existence of the phenomenon of “weak photon emission” in all
living cells and created the necessary theoretical basis for further research in this direction
[46]-[51].

As aresult of our theoretical study, we have formulated such concepts for complex medicine:

— biophoton emission or Ultra-weak Photon Emission (UPE) is a scientifically proven optical
phenomenon of electromagnetic radiation in the spectral region from 200 to 800 nm, which really
exists and is universal for most living biological systems, at a constant rate from several photons
per cell per day to several hundred photons per organism per day [22], [23], [44], [47], [52]-[58];

UPE is invisible to the human eye [threshold of human vision ~ 1-E® s ¢cm?], has low
intensity, higher energy compared to thermal or conventional chemical activation [the range of
energy values is 1.67-3.41 eV; in the spectral range < 700 nm UPE is 1-E'® higher than the
statistical Boltzmann distribution, has a value of ~10"!-E* photons per s™!-cm™ and its sources are
non-statistical, thermal equilibrium phenomena] [22], [23], [44], [47]-[51], [56]-[62];

— UPE is involved in the implementation of the process of cell life and is of key importance in
this case, it correlates with indicators of metabolism, hormonal levels, with the chronobiological
rhythms of living organisms, and the activity of electromagnetic fields of the near space [22], [23],
[40], [46]-[48], [52], [54], [55], [57], [61], [62]-[65];

— UPE is the result of the space-time manifestation of the energy of the biological
electromagnetic field of a living cell, the coherent properties of which are electromagnetic
intercellular signaling [22], [23], [35], [45], [47], [52], [57], [59], [62].

According to biophysicists, light and living matter are closely related. Indeed, light and living
matter have such a special relationship that is now being advanced to the most advanced frontiers
of modern research in the field of quantum computing, optics and other nonlinear optical
phenomena in condensed matter physics [14].

Biophotons are connected with the energy-matter interaction: the absorbed electromagnetic
radiation leads to the excitation of the state of the atom (quantum jumps) and vice versa. To
establish a transmolecular bond, the molecules involved must be in some kind of excited state
[14]. Classical observations in solid-state systems suggest that relaxation can occur in certain
quantum steps, i.e. an electron can go to a lower but still excited state without emitting visible
light, or can start to move, thus becoming an electric current, and in in other cases, it may be
involved in a chemical reaction. Complete relaxation to the ground state is recombination with the
remaining positively charged hole behind and this will result in the emission of electromagnetic
energy. It is known from quantum electrodynamics that orbiting electrons and the nucleus
constantly exchange virtual (not quite real) photons. However, in biotic systems, an excited
electron-hole pair, or exciton, can travel long distances within the system before releasing energy
by emitting a photon. It is believed that the formation of excitons and their distribution is involved
in the main energy conversions and in biocommunications. In fact, the DNA molecule itself is
considered to be an excited duplex or exciplex system in which photons are effectively stored
between two DNA strands. Therefore, living systems emit light from processes occurring in all
cells [40], [46], [52], [56], [57].

The correctness of this is confirmed by such an interesting fact for complex medicine that in
situ at least 75 % of biophoton activity comes from cell DNA.

This phenomenon was tried to be studied, but biophoton DNA was inactive during isolation
and purification. This was found such a scientific explanation: in DNA, photons are in a state of
Bose-Einstein condensate. DNA has an information density that is 1-10° higher than any known
technical solution to date [66], [78]. This high density of information leads to a phenomenon
known in physics as a Bose-Einstein condensate: in this phenomenon, photons are captured in a
“cryotrap”, compacted and “frozen” in time. The stored light constitutes the elemental stability of
the DNA molecule. It is assumed that 97.98 % of inactive human DNA together with “frozen”
energy plays an essential role in the organization of 2.02 % of genetically expressed DNA.
Consequently, an electromagnetic coherent cellular biological state is established in the form of a
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Bose-Einstein condensate, in which photons of the same frequency and phase are aligned with
each other. Thus, the range of interaction is increased from microscopic to including macroscopic
entities such as cells, organs, whole organisms, and even more [52], [66]. This confirmed
H. Frohlich’s assumption about the biophotonic mechanism of DNA action, which he made back
in the 50s of the twentieth century [41], [46], [47], [50].

The second fundamental biological role of biophotons is the implementation of the processes
of morphogenesis. UPE is involved in the formation of the morphogenetic field. This is a
chemical-mechanical-electromagnetic process that has a holistic effect on DNA, and this controls
the growth, differentiation and coordination of molecules in cells. The morphogenetic field can
deform larger molecules by changing electric fields, changing chemical potentials, and controlling
molecular behavior. The weakening of the morphogenetic field causes chaotic morphogenesis.
This was confirmed in experiments carried out with Drosophila embryos exposed to weak electric
and magnetic fields, which weakened the morphogenetic field, which caused malformations [14],
[66]. A detailed observation of mitosis showed that there is a correspondence between the
structural pattern of the mitotic apparatus and the lines of the electric field. At any moment of this
process, a spatial distribution of energy is detected inside the cell, which controls the flow of
chemical reactions in a well-coordinated functional sequence. As a result, it has been proposed to
compare mitosis with a technical resonator. Evidence has been obtained that mitotic patterns are
excellent examples of long-lived photonic storage units in biological systems [12], [52], [65], [66].

To date, a mechanism for the participation of UPE in the implementation of genetic
information has been developed and there is a model for regulating life through UPE in living
organisms [8], [9], [47], [49], [65]. It can be simplified as follows: in the nucleus there is a spiral-
shaped genetic material that functions like a biological laser, receiving energy in the cell from
nutrients in the form of photons [49], [67]. The same studies indicate that normal human cells
have the ability to accumulate the ultra-weak light energy transmitted to them and use it for their
complex biochemical processes. For example, dying cells lost this storage capacity and showed a
significant increase in UPE before death. This is called the “death flash™ [68]. It has now been
established that a similar state is gradually formed in the cells in the process of aging of the
organism. Moreover, in the case of cancer cells, cellular toxins accumulate over many years and
often lead to the deposition of cellular debris in the tissues (for example, vascular atherosclerosis),
which also disrupts the accumulation and causes changes in UPE [69], [70].

Contrary to the common assumption that molecular reactivity is determined by the chaotic
stimulation of thermal energy, it is now becoming clear that UPE is the result of the spatiotemporal
manifestation of electromagnetic field energy.

Due to the coherence property of this biophoton field, cells manifest the ability to use this
energy as a communication tool, without which a single cell, both in simple and complex
multicellular organisms, could not communicate with others. In this sense, UPE coherence also
includes communication processes that involve the whole organism. Because living systems are
mutually related entities embedded in their respective environments, this process of conjugation
results in a coherent interaction with all the cells that make up an organism. Thus, biophotons are
a key tool in the processes of intercellular and transcellular communication [12], [52], [54].

The purpose and function of biophotons are also associated with the superposition of various
cells inside the organ, since they form an information field that is transmitted through the
connective tissue according to the fiber optic principle. Cell membranes are located in the nodal
planes of the interference pattern. As can be seen from the cell cycle, the energy distribution of
the extracellular space serves as a means of communication and interaction in regulatory processes
with neighboring cell units. In this regard, the connective tissue with its network of collagen fibers
plays a fundamental role in the transport of electromagnetic energy. Traditional classical concepts
of connective tissue assign it only a binding role that connects tissues together and maintains the
flexibility of a body part. However, connective tissue has a more fundamental role to play in
biophotonics, as it is a “fiber optic” network that transmits optical messages throughout the body
[14], [66]. The main generators of UPE are myocytes. The functioning of muscle cells is another
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example of how biophotonics is built into the whole human body. The molecules of myosin and
actin are packed and arranged very precisely, approaching the regularity of piezocrystals. This
creates the conditions for significant generation of biophotons by the muscles. The moment of
muscle contraction involves electron tunneling (passing under an energy barrier that occurs within
a nanosecond) with coordinated fluctuations. Muscle cell contraction occurs in definite and
synchronous quantum steps, and this is a fluctuation-free chain process of sliding of actin-myosin
filaments — this is essentially a characteristic of a coherent quantum field. At the same time, a very
large number of cells involved in a typical muscle contraction perform the same milling of
molecular filaments in a consistent manner on a scale of distances spanning nine orders of
magnitude. In addition, the contraction of the muscles of the body occurs almost constantly, which
converts energy to the level of biophotons. At the same time, electromagnetic energy in the
muscles can be produced in the amount necessary for the body with almost 100 % efficiency [14],
[66]. The important point is that the muscles produce biophotons for the entire human body. The
connective tissue framework is in the muscle fibers, which in the body form a single myofascial
system, and therefore biophotons can be redistributed throughout the body to the “fiber optic
channel” of the connective tissue. This connective tissue system is called the “primary vascular
system”. Its main function is considered to be the transport of biophotons [71]-[75]. This is another
new promising direction for research in complex medicine.

Biophotons are a regulatory mechanism common to all processes due to the fact that they are
involved in signal transmission and are used to amplify very weak stimuli. The nervous system of
the retina, for example, has time constants of the order of 10-10? s — this is too slow, given the
actual speed of visual perception, to activate a single phosphodiesterase molecule after absorbing
a photon. Most of the amplification is actually at the initial stage, when single-photon excited
rhodopsin passes to excitation of at least 500 transducin molecules within 1 ms. While the
underlying mechanism is still the subject of current research, it is hypothesized that biophotonic
processes are involved [14], [52], [55], [66].

All of the above indicates the participation of UPE in the processes of cellular regeneration,
cellular activity, cellular metabolism, viability and replication [45], [55], [65], [70], [76], [77].
Biophotonic activity of cells controls chemical reactions in the cytoplasm, provides resonant
signaling between cells and cell regeneration processes. As in solid-state systems, the
superposition of different modes in the optical range of electromagnetic radiation gives an accurate
spatial resolution of the picture of the intensity of “standing waves” - solitons. A spatially
distributed electric field guides molecules and accurately drives over 100-103 chemical reactions
per second [12]. The cytoplasm provides only a part of the biophoton activity due to the activity
of microtubules involved in the multiplication of biophoton radiation coming from the cell
nucleus. Microtubules, along with contact communication junctions, conduct biophoton impulses
to neighboring cells and to the extracellular matrix. Adhesive forces between cells connect them
to functional blocks and thus make it possible to form a resonator system also for long-wavelength
photons. When a cell of such a unit dies, the resonant frequency is disturbed and some photons
are emitted, thereby initiating the process of cellular regeneration [52], [66], [78]. The existence
of a relationship between UPE levels and reactive oxygen species in the tissues of living biological
systems has been proven [66], [69]. UPE are involved in the photochemical processes of the
human eye [79], [80]. There are theoretical prerequisites to believe that it is UPE that allows you
to create internal biophysical pictures with visual perception and imagination in humans [22], [23],
[47], [50], [66], [81], [82].

It has been established that healthy tissues and organisms have stronger and more stable UPE
radiation than damaged and diseased ones. This became the basis for studying the role of UPE as
another functional parameter for assessing the vital activity of a living biological system, including
humans [36], [60], [62], [83]-[89].

Biophoton emission and UPE studied in many tissues [24], [60], [61], [70], [76], [90]-[93] and
in some human diseases [55], [64], [80], [83], [84], [87], [94]-[99].

Our own studies in patients with chronic non-communicable diseases using the electrophoton
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emission analysis established significant differences (p < 0.0001) in the intensity and area of
luminescence parameters between groups of patients and healthy respondents [97]-[98],
[100]-[101]. This once again confirms the fact that metabolic electromagnetic processes in the
human body during pathology change significantly at the quantum level and methods for clinical
assessment of biophoton levels can be used as a promising new clinical indicator.

Studies carried out on representatives of the plant, fungal, and animal kingdoms have also
confirmed the fact that UPE changes in normal and pathological conditions in living organisms.
Thus, in a significant number of studies, it was found that in plants, healthy leaves radiated UPE
much more strongly and more slowly at any given time than wilted and diseased leaves [22], [62],
[102].

It was found that UPE values changed in protozoa, plants, lichens and fungi after stress
(chemical) [22], [62], [66]. Similar results were obtained in studies of representatives of the animal
kingdom [81], [82], [103]-[107].

There is a relationship between UPE parameters and exposure of living biological systems to
natural sunlight and active movement. The positive energizing effect of natural sunlight under the
conditions of living organisms in the natural environment has been established [66], [108].

The UPE study of organic food showed that this parameter reflects their quality/freshness and
biological differences of food as a conditionally living system. The phenomenon of freshness of
the product is due to the presence in it of the basic electromagnetic processes of the phenomenon
of biological life - electromagnetic fields of cells that have not yet undergone chemical decay and
decomposition by microorganisms/decay, maintain integrity, organoleptic properties [51],
[109]-[112]. By investigating UPE, science now has the opportunity to judge the biological quality
of food products from the position of basic electromagnetic processes associated with the very
essence of the phenomenon of life of biological molecules. In the future, UPE may become a new
objective criterion for the quality and biological freshness of food products, based on the flow of
energy processes at their micro level.

Biophotons and UPE as an existing phenomenon deepen the scientific understanding of the
phenomenon of biological life and their role in this phenomenon of life, being not only a product
and result of metabolic processes at the micro level of metabolism, but also performing an
energizing and regulatory role as a component of the electromagnetic signaling mechanism.

4. Conclusions

The following conclusions can be drawn on the basis of the results of the theoretical study:

1) All cells and all cell-forming organelles are composed of electromagnetic fields at the micro
level of their structure.

2) In cells, the processes of deterministic self-organization of molecules are realized due to
quantum informational electromagnetic interaction due to the transport of energy in various forms
and packages (electrons, photons, solitons, etc.), which ensures the phenomenon of its biological
life.

3) The process of functional and morphological association of cells into tissues in living
organisms, all chemical reactions occurring in cells and the phenomenon of their biological life
are due to electromagnetic interactions.

4) Cells generate biological electromagnetic fields in the ultraviolet and visible range of the
spectrum, as well as in the frequency range below the terahertz range. If the frequency of the
oscillatory charge is high and approaches the optical part of the spectrum of the electromagnetic
field, then the electromagnetic waves generated by cells [or cell organelles] begin to show their
corpuscular properties when interacting with matter - then we can talk about particles of light or
biophotons, which are a scientifically established physical substrate of cellular electromagnetic
signaling.

5) Emission of biophotons or UPE is a universal optical phenomenon for most living biological
systems, including humans, consisting of electromagnetic radiation in the spectral region from
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200 to 800 nm, with a constant rate from several photons per cell per day to several hundred
photons per organism per day. UPE accompanies the process of life, is of key importance for the
life of cells, correlates with indicators of metabolism, hormonal levels and chrono biological
rhythms of living organisms. UPE is the result of the spatio-temporal manifestation of the energy
of the biological electromagnetic field of a living cell, the coherent properties of which are
electromagnetic intercellular signaling.

6) In situ, at least 75 % of biophoton activity comes from DNA. In the nucleus is a
spiral-shaped genetic material that functions like a biological laser, receiving energy in the cell
from nutrients in the form of photons.

Photons stored in DNA in the form of a Bose-Einstein condensate constitute the elementary
stability of the DNA molecule, establish an electromagnetic coherent cellular biological state in
which photons of the same frequency and phase are aligned with each other. This allows us to
assert that those 98 % of DNA that were considered "junk" are responsible for the implementation
of complex electromagnetic processes inside the cell through the biophoton mechanism.

7) Normally, human cells are characterized by the ability to accumulate the ultra-weak light
energy transmitted to them [biophotons] and use it for biochemical processes. The ability to
accumulate photon energy decreases under pathological conditions and aging, which is objectively
manifested by a change in the processes of emission of biophotons during registration.

8) Biophoton emission or UPE provides resonant signaling between cells, processes of cellular
regeneration, cellular activity, cellular metabolism, viability and replication.

9) The emission of biophotons or UPE [cell signaling and cellular biochemical processes,
respectively] strongly correlates with the cell cycle and other functional states of cells and
organisms, and manifests itself as a response to many external stress stimuli, depends on the
influence of external natural electromagnetic fields (chrono biological rhythms, geomagnetic
influences, influences of near space).

10) The emission of biophotons or UPE can play an important potential role in specialized
cells of the nervous system in the transmission and processing of nerve signals, being one of the
mechanisms of the higher functions of the nervous system of complex living biological organisms,
including humans, and presumably can make it possible to create internal biophysical pictures
during visual perception and imagination in a human.

11) The emission of biophotons or UPEs are involved in tissue morphogenesis, providing a
superposition of various cells inside the organ, since they form an information field that is
transmitted through the connective tissue according to the fiber optic principle.

12) The emission of biophotons or UPE is a manifestation of the final link of metabolism and
is an energy and information carrier that is transmitted through the connective tissue of the whole
organism according to the fiber optic principle.

This fundamentally deepens the scientific understanding of the mechanisms of the cellular
level of organization and functioning of the human body, forms a new view on the description of
biological processes that occur in the human body in normal and pathological conditions, expands
the possibilities of in-depth study, description of the pathogenesis of human diseases and
demonstrates the feasibility of a paradigm transition from electrochemical concept of metabolism
to magnetoelectrochemical. Estimation of photon emission parameters can be of great practical
importance for use in biomedical research and in the food industry to determine the quality of a
biological substrate [if we are talking about food, etc.].
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