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Abstract. This is a review of the second lecture in the “Bioelectronic Medicine or Look at Medicine Differently” 
series, which presents and substantiates its key concepts, meanings, and relevance. New perspectives on the role of bio-
logical membranes in cells are presented. It is substantiated that the ability to generate electromagnetic fields/currents is 
a key function of membranes and the biophysical basis of the phenomenon of life in vivo. 

Albert Szent-Györgyi (1893-1986, Hungary-USA), a 1937 Nobel laureate for his series of works on biological oxi-
dation, published his fundamental work “Bioelectronics” in 1969. The appearance of this publication can be considered 
the date of the beginning of the study of the role of electromagnetic processes in molecular biology. A. Szent-Györgyi was 
the first to offer calling this branch of knowledge bioelectronics and outlined the tasks and directions for future research

Materials and methods. Biophysical models and scientific data theorized by physicists and published in the spe-
cialized literature were analyzed. General scientific methods (dismemberment and integration of elements of the studied 
system, imaginary experiment, logical and historical research, analysis, induction, deduction, and synthesis of knowl-
edge) and theoretical methods (method of constructing theory, logical methods, and rules of normative nature) were used 
in this theoretical study.

Results. It is important to understand that the emergence of pathology in the functioning of a biological cell/tissue/
organ will be associated with a primary change in the course of electromagnetic processes. This is objectively manifested 
in changes to the parameters of their electromagnetic fields and their frequency-wave characteristics. These are important, 
promising parameters for an objective assessment of the functions of human organs during the development of internal 
diseases. This is a promising direction for further research into the magnetic fields of internal organs in health and disease.

Conclusions.
1. The latest layer of fundamental knowledge in quantum physics, as applied to the quantum role of cellular mem-

branes in the phenomenon of biological life, must be integrated into the educational process of training specialists in the 
biological and medical fields. 

2. This knowledge possesses significant paradigm-transforming potential, significantly deepening and changing sci-
entific understanding of the etiopathogenesis of internal organ diseases. 

G. V. Nevoit, K. Poderiene, M. M. Potyazhenko, O. P. Mintser, G. Jarusevicius, A. Vainoras, 2026
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3. Modern scientists must recognize that the phenomenology of life has a purely electromagnetic basis. However, 
the role of biological membranes is not purely mechanistic. Due to their liquid-crystalline state, biological membranes are 
unique generators and conductors of electromagnetic signals.

Keywords: medicine, bioelectronic medicine, quantum medicine, biological oxidation, magnetoelectrochemical 
theory of metabolism and life, biological membranes, new paradigm, biophysics.

Introduction. Albert Szent-Györgyi (1893-1986, 
Hungary-USA), a 1937 Nobel laureate for his series of 
works on biological oxidation, published his fundamental 
work “Bioelectronics” in 1969 [1]. The appearance of this 
publication can be considered the date of the beginning 
of the study of the role of electromagnetic processes in 
molecular biology. A. Szent-Györgyi was the first to of-
fer calling this branch of knowledge bioelectronics and 
outlined the tasks and directions for future research [1]. 
A. Szent-Györgyi wrote that “without a doubt, molecular 
biology has achieved remarkable successes and created a 
powerful basis for biology. However, there are indications 
that it has left aside the main problems, if not entire layers, 
since some of the basic questions remained undiscovered 
and even unposed. The mechanism of energy conversion, 
chemical energy into mechanical, electrical or osmotic 
work, has also not been explained. “These transformations 
are closely linked to the very basis of life” [1]. Currently, 
the research directions described by A. Szent-Györgyi re-
main highly relevant for two opposing reasons. The first 
reason is that scientific consensus on the mechanisms of 
biological life has not yet been achieved, and the exist-
ing paradigm for describing the bioelectromagnetism of 
life is limited primarily to the chemical aspects of these 
processes. A classic example of this is the description of 

the mechanism for the generation of action potentials in 
membranes, based primarily on the movement of ions [2]. 
Various scientists have repeatedly pointed out the model’s 
imperfections and shortcomings. One of the most substan-
tiated proofs is Ling’s calculations of the inconsistency 
in the energy supply model for ATPase functioning as a 
pump [3, 4]. According to the calculations presented, the 
functioning of pumps for the transport of ions across bi-
ological membranes requires such a large expenditure of 
energy that does not exist in a biological cell, and so on. 
Therefore, there continues to be a theoretical demand for 
a scientific explanation of this fact and/or for the creation 
of a new, improved model of such concepts. The second 
reason is that the progressive development of fundamen-
tal science has led to the emergence of a large amount of 
fundamentally new knowledge [5-10]. Their accumula-
tion, along with the simultaneous emergence and develop-
ment of quantum physics [11-13], quantum chemistry [14, 
15], and quantum biology [16, 17], requires a rethinking 
of the concepts of the paradigm. These new, fundamen-
tally different approaches and views are already capable 
of partially answering the questions posed in 1969 by A. 
Szent-Györgyi [1] and of explaining the mechanisms un-
derlying the life of the human body (Figure 1).

Figure 1. An example of current biological questions about the mechanisms of life phenomena that, until 
recently, remained unanswered.
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This scientific review is devoted to presenting these 
ideas by describing the quantum role of biological cell 
membranes as the basis for the phenomenon of biological 
life. The scientific goal of the review is to present a mod-
ern concept of scientific views on the functions and role of 
biological cell membranes in vivo from the perspective of 
modern biophysical knowledge and the Magnetoelectro-
chemical Theory of Metabolism and Life [4, 18-28]. 

Materials and methods. This scientific material is a 
fragment of a research paper from the Department of In-
ternal 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 non-
communicable diseases based on the study of functional 
status” (state registration number 0121U108237: UDC 
613 616-056-06: 616.1/9-03; the execution period is from 
2021 to 2025). Now these studies are continuing within the 
framework of the research topic of Poltava State Medical 
University “Clinical and pathogenetic features of cardio-
vascular diseases in conditions of comorbidity, taking into 
account gender and age aspects and ways of correcting 
their disorders” (state registration number 0124U003397; 
the execution period is from 2024 to 2028). It is the result 
of a systematic analysis of literature data.

Biophysical models and scientific data theorized by 
physicists and published in the specialized literature were 
analyzed. General scientific methods (dismemberment 
and integration of elements of the studied system, imagi-
nary experiment, logical and historical research, analysis, 
induction, deduction, and synthesis of knowledge) and 
theoretical methods (method of constructing theory, log-
ical methods, and rules of normative nature) were used 
in this theoretical study. Scientific work is carried out in 
conjunction with the following scientific institutions: 1) 
Lithuanian University of Health Sciences (9, A. Mickev-

ičius St., LT-44307, Kaunas, Lithuania), the cooperation 
coordinator is Prof., DM A. Vainoras; 2) Shupyk Nation-
al Healthcare University of Ukraine (9, Dorogozhytska 
St., 04112, Kiev, Ukraine), the cooperation coordinator is 
Prof., DM O.P.Mintser; 3) Kherson State University (14, 
Shevchenka St, Ivano-Frankivsk, 76000, Ivano-Frankivsk 
region, Ukraine), the cooperation coordinator is As. Prof., 
PhD S. Danylchenko; 4) Lithuanian Sports University In-
stitute of Sports Science and Innovation (6, Sporto St, LT-
44221 Kaunas, Lithuania), the cooperation coordinator is 
As. Prof., PhD K. Poderiene.

The practical application of the obtained results in 
medical science is carried out through a series of lectures 
within the educational-scientific initiative “Bioelectronic 
Medicine or Look at Medicine Differently” [28].

Results. 
Biological membranes and electromagnetic energy 

generation
Systematization, analysis of existing fundamental 

knowledge, and its extrapolation to biological concepts 
of human body functioning [4, 21-28] have allowed us to 
draw a basic conclusion about the essence of the mecha-
nisms underlying biological life. It has now been estab-
lished that the life of a biological cell is determined by the 
generation of electromagnetic energy by the molecules of 
the biopolymers of its membrane structures, followed by 
its subsequent transport to other molecules within the cell 
and beyond. This energy serves as a “nutritional” substrate 
for biological molecules, transmitting information and en-
abling the simultaneous, non-chemical coordination of all 
biochemical reactions in vivo. Cessation of electromagnet-
ic energy generation by cell membranes leads to cell death. 
In other words, the life of a biological cell is determined 
by the occurrence of electromagnetic processes in its mol-
ecules (Figure 2). 

Figure 2. The phenomenon of biological life arises from electromagnetic processes that occur at the quantum 
level in vivo.
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It is important to emphasize the fact that the electro-
magnetic processes that support the biological cell’s life 
include all processes of electromagnetic current genera-
tion and circulation, as well as all metabolic biochemical 
reactions within cells. The biochemistry of molecules is 
a secondary derivative of biomagnetism. This is because 
chemical interactions between atoms are based on their 
quantum-mechanical properties and energy states, which 

determine the biochemical reaction [4, 27].
Thus, as established, the fundamental structural com-

ponent supporting the biological life of a cell is its mem-
branes: both external and intracellular. Membranes are the 
main structural elements at the subcellular level, playing a 
key role in the life support of cells by generating the cell’s 
specific electromagnetic energy (Figure 3) [4, 27]. 

 
Figure 3. Biological membranes are the basic structural components of cells, which enable the phenomenon 

of biological life to occur in them.
The functions of biological membranes have been 

studied (Figure 4). However, according to modern views, 
the emphasis should now be shifted when it comes to cell 
life support. The most important function of biological 
membranes was considered to be the barrier function. In 
light of modern concepts regarding the dominant role of 
electromagnetic processes in the emergence of cellular life 
and the fact that biological membranes generate electro-

magnetic energy [29], this issue should be reconsidered. 
If a cell’s biological membrane ceases to generate electro-
magnetic currents, the cell dies, even if the membrane is 
intact and its barrier function is not impaired. The imple-
mentation of the barrier and transport functions of mem-
branes also depends directly on their energy function, that 
is, their ability to generate and conduct electromagnetic 
energy.

Figure 4. Functions of biological membranes according to the existing paradigm.
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General aspects of bioelectromagnetism of biological 
membranes

Why do electromagnetic currents generate specifi-
cally in biological membranes? The answer lies in their 
structural features. 

First, all biological membranes have a liquid-crys-
talline structure in vivo (Figure 5). The bimolecular layer 
of phospholipids that forms biomembranes, under physi-
ological conditions (at body temperature, normal pH, and 
the ionic composition of the interstitium and cytosol), is a 
liquid crystal. The liquid-crystalline state of membranes 
results in a high degree of order and high mobility of 
their molecular components. This ensures the stability of 
the structures they form in an open system under chang-

ing conditions, as evidenced by the significant mobility 
of their molecular components and high recovery rates. 
For example, the half-life of membrane structures in the 
plasma membrane and endoplasmic reticulum membranes 
is 50 hours, in mitochondrial membranes it is 110 hours, 
in the nuclear membrane it is 120 hours, the half-life of 
membrane lipids is 15-80 hours, membrane cholesterol is 
24-140 hours, and so on. Liquid crystals are capable of 
phase transitions, that is, transforming into solid crystals 
and returning to their original state, which in vivo can oc-
cur under physiological conditions in response to several 
agents/stimuli and not in the entire membrane volume, but 
in its individual areas [4, 29].

Figure 5. The main feature of the quantum-mechanical structure of biological membranes.

Other important structural features include asym-
metry in the composition of membrane proteins, carbo-
hydrates, and lipid layers, with these layers being highly 
dynamic. In the plasma membrane of all mammalian cells, 
the outer surface is rich in choline phosphatides (phos-
phatidylcholine, sphingomyelin), while the inner surface 
is rich in aminophosphatides (phosphatidylethanolamine, 
phosphatidylserine). Due to lipid asymmetry, the outer and 
inner surfaces of biological membranes undergo deforma-
tions in response to temperature changes and chemical ex-
posure. Lipid asymmetry can determine the curvature of 
the cell membrane and its semiconductor properties. The 
inner surface of biological membranes is free of carbohy-
drates, whereas glycoproteins are concentrated primarily 
on the outer surface of the plasma membrane and serve as 
receptors. The majority of the plasma membrane enzymes 
in most cells are embedded in the inner half of the lipid 
bilayer. The symmetrical orientation of proteins and lipids 

determines the vectorial properties of a biomembrane, i.e., 
the ability to transport substances unidirectionally across 
it, and also influences the membrane’s semiconducting 
properties. Data on the variability of the physical and 
chemical properties of cell membranes indicate that they 
are highly dynamic structures: biological membranes can 
move, disappear, and reappear. Membrane changes occur 
continuously within the cell. An important aspect is that, 
due to their structural features, biological membranes can 
generate an electric current. They are characterized by 
electrostriction and flexoelectric effects (Figures 6 and 7) 
[4, 29].
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Figure 6. Features of the quantum-mechanical structure and function of biological membranes.

Therefore, all biological membranes are character-
ized by the presence of a surface charge. The polar heads 
of phospholipids create the surface charge, glycoproteins 
(mainly the carboxyl groups of sialic acid and amino acid 
residues), and glycolipids, which generate a negative 
charge on the surface of biological membranes. The pres-
ence of charged groups on biological membranes leads to 
the formation of a diffuse electrical double layer, in which 
the negative charge of the cell surface is fixed and bal-
anced by the positive charge of ions in the interstitial me-
dium. The potential difference between parts of the electri-
cal double layer (the potential difference between the outer 
surface and the interstitium) is the electrokinetic potential/
zeta potential. The zeta potential depends on the electro-
lyte type and ion concentration. With a 200-fold decrease 
in the sodium chloride concentration in the interstitial me-
dium, the double layer thickness increases by a factor of 
5. The zeta potential is related to the bilayer thickness by 
an exponential relationship: at high electrolyte concentra-
tions, the zeta potential decreases to zero. In the presence 
of divalent cations in the intercellular space, the excess 
positive charges can become so significant that the zeta po-
tential changes sign. A decrease in the zeta potential, and 
especially a reversal of its sign, is accompanied by adhe-
sion of the plasma membranes of adjacent cells (for exam-
ple, a change in the zeta potential occurs with excess Ca2+ 
in the intercellular space, as well as with cell membrane 
restructuring). In blood cells (e.g., erythrocytes), the zeta 
potential can decrease due to disturbances in the salt and 
protein composition of the blood plasma, which underlies 
the principle of changes in the erythrocyte sedimentation 
rate. Due to the zeta potential, electrolysis of cells occurs: 
in an electric field, they move toward the anode. The zeta 

potential at the surface of different cell membranes varies 
from -10 to -30 mV [4, 29].

Thus, it is the quantum-mechanical structural fea-
tures of membranes that determine their electrical proper-
ties. Furthermore, the plasma membrane’s surface charge 
plays a significant role in intercellular interactions, con-
tributing to the stability of membrane structures and the 
binding of ions in the intercellular environment. The ion-
ic composition of the perimembrane layers of the inter-
cellular environment depends on the plasma membrane’s 
surface charge, thereby influencing a significant number 
of intracellular metabolic processes. The unique magne-
toelectrochemical properties of biological membranes 
are undoubtedly explained by the fact that, according to 
the quantum-mechanical structural parameters, they are 
semiconductor heterostructures and exhibit semiconductor 
properties (Figure 7) [4].
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Figure 7. Biological membranes are semiconductors.
Therefore, modern membranology should be the re-

sult of the convergence of biology and electronics. Alle-
gorically speaking, biomembranes are essentially similar 
to capacitors (Figure 8): 1) they are semiconductor het-
erostructures; 2) they have a three-layer structure (a bi-
molecular liquid crystal layer of lipids is at the edges and 
a protein layer is in the middle) with an asymmetry of 

the three-layer organization depending on the type of cell 
and membrane; 3) they have an external positive charge 
formed by the heads of phospholipids; 4) they have an 
electric surface potential of 75-200 mV; 5) they have an in-
creased concentration of Na+ ions outside the membrane, 
K+ – inside the cell (the property of selective permeability 
for Na+ and K+ ions) [4].

Figure 8. Biological membranes are capacitors.
Biological membranes, like technical capacitors, 

can accumulate electrical charge. When a capacitor is 
connected to a power source, an electric current begins 

to flow through it. At the beginning of the current’s pas-
sage through the capacitor, its strength is maximum, and 
its voltage is minimum. As the device accumulates charge, 
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the current decreases until it vanishes, and the voltage in-
creases. During charge accumulation, electrons accumu-
late on one plate, and positive ions on the other. No charge 
flows between the plates due to the presence of a dielectric. 
This is how the device accumulates charge. This is called 
electrical charge accumulation, and the capacitor is called 
an electric field accumulator. Similar processes occur in 
biological cell membranes [4].

Moreover, the membranes of all cells in the human 
body [including tissue, bone, fat, liquids, and the like] 
are semiconductors of varying types. Depending on their 
structure and corresponding quantum-mechanical char-
acteristics, membranes can be classified as [4]: 1) nar-
row-band semiconductors, which conduct current well like 
semimetals (for example, these are biological membranes 
of nerve and muscle cells); 2) wide-band semiconductors 
and insulators, including those with ionic (usually proton) 
conductivity (for example, these are membranes of cells of 
adipose and bone tissue); 3) semiconductors with mixed 
conductivity (for example, different aqueous environments 
of the body have such parameters).

A biological representation of the biophysical mech-
anism of the occurrence of electromagnetic currents in 
biological membranes

The biophysical mechanism underlying the genera-
tion of electromagnetic currents in biological membranes 
is that membrane biopolymers convert the chemical energy 
of adenosine triphosphate (ATP) molecules into their own 
specific electromagnetic energy, which is coherent and in 
the form of a standing wave—a soliton. When phosphate 
residues are cleaved from an ATP molecule, the energy of 
these chemical bonds is released. This energy enters the 
biopolymer molecules and is transformed, during their 
movements/oscillations, into cell-specific coherent elec-

tromagnetic energy. This energy transformation occurs due 
to the quantum-mechanical properties of the structure of 
their primary molecular chains with amide groups, which 
formed during the stage of chemical evolution [4]. This 
is essentially the key biological moment in the generation 
of electromagnetic energy in the membrane. Questions re-
garding the generation and movement of energy along bio-
polymer chains were theorized by the Soviet biophysicist 
A.S. Davydov [30-32]. He found a solution to the nonlin-
ear problem of energy conversion and its movement along 
biopolymer chains, as one of the most important stages of 
self-organization in a living system [30-32]. This resolved 
the crisis of biophysics of the 1970s [4]: at that time, ex-
periments established the fact that the movement of energy 
along a biopolymer chain occurs at such a high speed that 
this effect could not be explained by the generally accepted 
model of energy transfer by π-electrons, which passed to 
biopolymers from ATP [33-38]. 

A significant contribution to the understanding of the 
biophysical processes of electromagnetic energy propaga-
tion through biological membranes and in the cytoplasm 
of cells was made by the work of the Soviet biophysicist 
N. Gall [4] on collective processes in biopolymers. She 
also made a significant contribution to the generalization 
and extrapolation of biophysical concepts of these mecha-
nisms to biological models of processes [39,40]. Thanks to 
the generalization of these scientific concepts with the re-
sults of studies of the properties of water in vivo [41-43], it 
became possible to understand that electromagnetic ener-
gy is formed in membrane biopolymers, circulates through 
them, is transferred from one biopolymer to another, and 
is transferred without loss to liquid crystals of structured 
water (Figure 9).

Figure 9. The principle of generation and transmission of electromagnetic energy in the membranes of 
biological cells.
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Thus, the liquid crystal structures of membranes, 
formed by biopolymers, and the liquid crystal structures 
of water in the cell cytoplasm and intercellular fluid are 

components in the formation of a single circuit for trans-
mitting the flow of electromagnetic energy/current inside 
biological cells and beyond them (Figure 10).

Figure 10. The principle of generation and transmission of electromagnetic energy in the membranes of 
biological cells (continued).

Due to the constant circulation of electromagnetic en-
ergy along this electromagnetic communication chain, all 
molecules of biological cells/tissues are non-chemically 
unified into a single functional whole. As a result, each bi-
ological molecule receives an instantaneous coordinating 
electromagnetic signal that controls its biochemical be-

havior. In vitro, biological molecules/biopolymers cease to 
receive this electromagnetic energy and information from 
other biopolymers in the cell. For this reason, they cease 
to coordinate their metabolism outside the biological cell 
(Figure 11) [4, 44].

Model of a membrane magnetoelectrochemical cir-
cuit for generating biocurrents 

Figure 11. The principle of generation and transmission of electromagnetic energy in the membranes of 
biological cells (continued).
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The evolution of knowledge in the physicochemical 
approach has generated criticism of the classical mem-
brane theory of cell structure. A weakness of the mem-
brane theory has proven to be the calculated energy con-
sumption of membrane ion pumps, which is incompatible 
with common sense: it has been calculated that maintain-
ing Na+ and K+ gradients through the membrane’s Na+/
K+-ATPase requires 3600 times more energy than the cell 
can actually store [3,4], and so on. The electrochemical 
paradigm of metabolism cannot adequately describe the 
mechanism by which cells generate alternating current 
using environmental resources, cannot definitively ex-
plain how rhythmicity and an adaptive energy response to 
stimuli are ensured, and cannot explain how, and by what 
mechanisms, cells are organized into a single morphoen-
ergetic structure. This information has prompted consider-
ation of the existence of as-yet-undiscovered methods of 
regulating and supplying energy to cellular metabolism, 
as well as the need to continue the search for truth. The 
membrane magnetoelectrochemical biocurrent generation 
circuit model addresses a problematic issue. It describes 
a universal mechanism for explaining the phenomenon of 
electromagnetism in living biological systems as a conse-
quence of the generation and flow of alternating current 
within their membranes. This model is simple and univer-
sal. Its creation resulted from a combination of knowledge 
from modern electrochemistry and cybernetics. The mem-
brane magnetoelectrochemical biocurrent generation cir-
cuit model (authored by Soviet physicist Oshe) represents 
a universal algorithm for explaining the mechanism for the 
emergence of electromagnetism in living biological sys-
tems as a result of the generation and flow of alternating 
current within their membranes [4].

The essence of the idea [4]: the energy supply of liv-
ing biological systems is provided by electrochemical pro-
cesses on their membranes through reactions of anodic ox-
idation of digestive products (fuel) and cathodic reduction 
of oxygen (oxidizer). These reactions occur specifically on 
biological membranes due to the membranes’ semiconduc-
tor properties. Magnetoelectrochemical reactions occur di-
rectly in cell membranes because the phosphate portion of 
the membrane mediates all electronic processes, while the 
lipid portion delivers the protons that control them. The 
processes of anodic oxidation and cathodic reduction are 
interconnected through their reaction products—the ac-
id-base balance, which is controlled in a living organism 
by the laws of cybernetics. The design principle of the bi-
ological circuit for membrane magnetoelectric generation 
is similar to that of the technical one. The only fundamen-
tal difference between the biological circuit for magne-
toelectrochemical biocurrent generation and its technical 
counterparts is that in technical equipment, the anodic and 
cathodic reactions occur on different electrodes separated 
by an electrolyte. In the membranes of living biological 
systems, both processes occur on a common membrane 
through a single electron and ion-conductivity channel. 
Since biological membranes are semiconductors, they 
typically exhibit a nonspecific electrochemical response 
to any actions that alter the electronic conductivity of liv-

ing tissue. The well-known magnetoelectric patterns of 
receiving and transmitting nerve impulses from receptors 
to target tissues can also be explained by the mechanism 
of biocurrent generation, as described by the model of a 
biological magnetoelectrochemical membrane generator. 
The difference is that neurons produce a greater quantity 
of biocurrent under the same qualitative conditions as a re-
sult of a different biological purpose of cells, respectively, 
(the ability to collect and transmit information in the form 
of high-frequency electrical impulses over a distance and, 
accordingly, an elongated shape with dendrites at the end, 
strengthening of protective lipid electrical insulation with 
nodes of Ranvier for feeding the energy of the signal trans-
mitted over a distance and transmitting data on its strength 
via the frequency in the pulse packet/solitons). The bio-
logical magnetoelectrochemical membrane generator has 
energetic advantages over an artificial technical generator: 
- in a normally functioning cell, all the necessary reaction 
components are always available in sufficient quantities; 
their delivery to the “electrodes” (specific sections of the 
membrane) and the removal of products occur alternate-
ly and involuntarily. Technical generators for all these 
processes use additional “devices”, which reduce their 
efficiency. The stability of the rhythms of the biological 
magnetoelectrochemical membrane generator serves as an 
indicator of the performance (resistance and adaptability) 
of the living cell to external influences, since it depends 
not so much on the power of the electrochemical reactions 
occurring on the membranes, but on the action of low-en-
ergy factors connecting these processes - catalytic; this is 
integrally reflected by the generated frequency of alternat-
ing current (for example, from the effect of homeopathic 
doses of electroactive substances on the catalytic action 
and proton transfer in the biomembrane and on any other 
external influences, and the like). The processes of biolog-
ical current generation by membranes can be accelerated 
or decelerated within the limits of homeostasis: theoret-
ically, if the biological membrane of a cell is exposed to 
a factor requiring a change in energy conditions, then the 
magnetoelectrochemical membrane generator, being es-
sentially a complex of reaction flows in certain areas of 
the membrane, can be reconstructed. Self-organized, sta-
ble, and compliant with new conditions, the model of a 
biological magnetoelectrochemical membrane generator 
adequately explains the mechanism of energy supply for 
cellular metabolism. The membrane magnetoelectrochem-
ical biocurrent generation circuit model is a solution to a 
problematic issue. The model describes a universal mech-
anism for explaining the emergence of electromagnetic 
phenomena in living biological systems as a result of the 
generation and flow of alternating current in their mem-
branes. This model is simple and universal. It was creat-
ed by combining knowledge of the modern laws of elec-
trochemistry and cybernetics. The model of a membrane 
magnetoelectrochemical biocurrent generation circuit (the 
author is the Soviet physicist Oshe) represents a universal 
algorithm for explaining the mechanism of the emergence 
of electromagnetism in living biological systems as a re-
sult of the generation and flow of alternating current in 
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their membranes [4].
Frequency-wave model of the human body structure
According to universal physical laws, the electromag-

netic energy generated by biological membranes merges 
into a single entity, forming the electromagnetic field of 
a cell. Tissue cells form organs, and the electromagnetic 
fields of these cells form the electromagnetic fields of the 
corresponding organs. Therefore, the human body can also 
be represented using a frequency-wave model (Figure 12). 
For each tissue and organ, there are objective parameters 
of their electromagnetic fields and a frequency in Hertz for 
normal functioning [25, 45-48].

It is important to understand that the emergence of 
pathology in the functioning of a biological cell/tissue/or-
gan will be associated with a primary change in the course 
of electromagnetic processes. This is objectively manifest-
ed in changes to the parameters of their electromagnetic 
fields and their frequency-wave characteristics. These are 
important, promising parameters for an objective assess-
ment of the functions of human organs during the develop-
ment of internal diseases. This is a promising direction for 
further research into the magnetic fields of internal organs 
in health and disease [28, 44].

Conclusions.
1. The latest layer of fundamental knowledge in 

quantum physics, as applied to the quantum role of cellular 

membranes in the phenomenon of biological life, must be 
integrated into the educational process of training special-
ists in the biological and medical fields. 

2. This knowledge possesses significant para-
digm-transforming potential, significantly deepening and 
changing scientific understanding of the etiopathogenesis 
of internal organ diseases. 

3. Modern scientists must recognize that the phe-
nomenology of life has a purely electromagnetic basis. 
However, the role of biological membranes is not purely 
mechanistic. Due to their liquid-crystalline state, biolog-
ical membranes are unique generators and conductors of 
electromagnetic signals.
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Figure 12. Frequency-wave model of the human body structure.
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Резюме. У науковому дослідженні представлено матеріалами другої лекції з циклу «Біоелектро-
нна-медицина або поглянь на медицину інакше», яка презентує огляд новітніх поглядів на роль біо-
логічних мембран у клітинах. Обґрунтовується той факт, що здатність до генерації електромагнітного 
поля/струмів є ключовою функцією мембран та біофізичною основою феномена життя in vivo. 

Альберт Сент-Дьордьі (1893-1986, Угорщина-США) — лауреат Нобелівської премії 1937 року за серію робіт 
з біологічного окислення, також відомий своєю фундаментальною працею «Біоелектроніка», яку опублікував у 
1969 році. Появу цієї публікації можна вважати датою початку вивчення ролі електромагнітних процесів у моле-
кулярній біології. А. Сент-Дьордьі першим запропонував назвати цю галузь знань біоелектронікою та окреслив 
завдання і напрямки майбутніх досліджень

Матеріали і методи. Було проаналізовано біофізичні моделі та наукові дані, теоретизовані фізиками та 
опубліковані у спеціальній літературі. У цьому теоретичному дослідженні використовувалися загальнонаукові 
методи (розчленування та інтеграція елементів досліджуваної системи, уявний експеримент, логіко-історичне 
дослідження, аналіз, індукція, дедукція та синтез знань) та теоретичні (метод побудови теорії, логічні методи та 
правила нормативного характеру).

Результат. Важливо розуміти, що виникнення патології у функціонуванні біологічної клітини/тканини/ор-
гану буде пов’язане з первинною зміною перебігу електромагнітних процесів. Це об’єктивно проявляється у змі-
нах параметрів їхніх електромагнітних полів та частотно-хвильових характеристик. Такі параметри відіграють 
важливу роль для об’єктивної оцінки функцій органів людини під час розвитку внутрішніх захворювань, що є 
перспективним напрямком подальших досліджень магнітних полів внутрішніх органів у нормі та при захворю-
ваннях.
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Висновки.
1. Новий пласт фундаментальних знань з квантової фізики щодо квантової ролі клітинних мембран у фено-

мені біологічного життя необхідно інтегрувати в освітній процес підготовки фахівців біологічного та медичного 
напрямів. 

2. Ці знання мають істотний парадигмально трансформуючий потенціал, істотно поглиблюють і змінюють 
наукове уявлення про етіопатогенез захворювань внутрішніх органів. 

3. Вчені сучасності мають усвідомити, що феноменологія життя має тільки електромагнітну основу. При цьо-
му роль біологічних мембран не є суто механістичною. Завдяки рідкокристалічному стану біологічні мембрани є 
унікальним генератором і провідником електромагнітного сигналу.

Ключові слова: медицина, біоелектронна медицина, біологічне окислення, квантова медицина, магнітоелек-
трохімічна теорія метаболізму та життя, біологічні мембрани, нова парадигма, біофізика.
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