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Abstract. In 2018, research was initiated to investigate the role of electromagnetic processes in 
human metabolism. This theoretical research is part of the 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 Non-Communicable Diseases (NCDs) based on the study of 
functional status” (state registration number 0121U108237: UDC 613 616-056-06: 616.1/9-03). 
The results of this work were embodied in the conceptualization of the Magnetoelectrochemical 
Theory of Metabolism and Life. The purpose of this article is to present to the academic 
community brief information about the results of the research work carried out in this direction 
for the further development of these scientific ideas and their integration into the scientific 
paradigm. Conclusions: 1) Magnetoelectrochemical Theory of Metabolism and Life is a new trend 
in Complexity in Health Sciences. 2) The biophysical direction of development of modern 
medicine opens up new ways to solve the problems of diseases of internal organs. 3) Knowledge 
of the fundamental aspects of electromagnetic communication of cells of the human body is a new 
basis for deepening the fundamental knowledge of the pathogenesis of diseases of internal organs, 
and this is a new promising direction for further research. 4) Bioelectronic Medicine, as a new 
component of medical science, is based on and directs therapeutic influence on the quantum levels 
of the structure and functioning of the human body. 5) The initiative educational and scientific 
project “Bioelectronic Medicine or Look at Medicine Differently” is a practical attempt in the 
conditions of the scientific present to find a way to change the scientific paradigm and popularize 
the latest knowledge among the academic community of the biomedical direction. 6) The practical 
application of this knowledge opens up new avenues for the further development of 
Magnetobiology, Internal Medicine, Microbiology, and Traditional Medicine. It can ensure 
progress in the treatment of diseases of internal organs, whether infectious or non-infectious in 
origin. 
Keywords: complexity in health sciences, magnetoelectrochemical theory of metabolism, non-
сommunicable diseases, complex medicine, bioelectronic medicine, quantum pathogenesis, a new 
scientific paradigm. 
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1. Introduction 

The emergence of a significant amount of fundamentally new knowledge in fundamental 
branches of science, the achievement of a technical revolution, and the rapid development of 
information technologies determine the progress of modern science and the transformation of all 
its branches. In particular, significant progress in quantum physics [1-4] provides a substantial 
impetus for the further development of medicine. The latest physical paradigm has transformed 
natural science, leading to the emergence of its quantum branches. For example, quantum biology 
[5, 6] and quantum chemistry [7, 8] have appeared. Further development of fundamental 
knowledge necessitates the implementation of quantum levels in medical fields. What new 
knowledge requires the improvement of the scientific medical paradigm? First of all, this is 
knowledge about the structure of the human body at the micro level. According to the Standard 
Model of the atomic structure [9-11], it is now clear that at the micro level, all substances on Earth 
are organized as electromagnetic field structures. This is also true for the human body. Therefore, 
modern ideas about the structure of the human body must be supplemented by quantum levels 
(Fig. 1). 

 
Fig. 1. Examples of modern models of hierarchical levels of the structure  

of the human body, taking into account quantum levels. Fragment from [12, 13] 

Fundamentally important is the fact that there are no atoms in matter at a depth of more than 
10-19 cm. There is only electromagnetic energy in various qualities of its manifestation. These 
represent the quantum levels of matter’s structure. Their existence necessitates the refinement of 
existing models for describing the human body’s metabolism, transforming and deepening 
scientific understanding of the molecular and submolecular mechanisms underlying the body’s 
interaction and functioning. This is because all metabolic processes that occur at the atomic level 
are a consequence and result of the electromagnetic dynamics of the parameters of the quantum 
levels of the structure [13]. Therefore, modern medicine must delve deeper into studying the 
functioning of the human body, from the molecular level to the quantum level. This necessitates 
the development of new concepts and theories that align with established scientific knowledge 
about the structure and function of the human body. Today, this is a challenge for biomedical 
scientists [14]. 

2. Magnetoelectrochemical theory of metabolism and life 

In 2018, an interdisciplinary, fundamentally new theoretical scientific study for clinical 
medicine was launched to determine the conceptual system of views on the role of internal 
electromagnetic fields in the human body, to solve this problem. The study was carried out in an 
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interdisciplinary consolidation of medical and technical specialists from the teams of two higher 
educational institutions: the P.L. Shupyk National University of Health Care of Ukraine (Ukraine, 
04112, Kyiv, 9 Dorogozhytska Street; coordinator is the Head of the Department of Medical 
Informatics, Professor, Doctor of Medical Sciences, Dr Ozar Mintser) and Poltava State Medical 
University (Ukraine, 36011, Poltava, 23 Shevchenko Street; coordinator is the Head of the 
Department of Internal Medicine and Emergency Medicine, Professor, Doctor of Medical 
Sciences, Dr Maksym Potyazhenko, sub-coordinator is Associate Professor, Candidate of Medical 
Sciences, Dr Ganna Nevoit). The results of the study were summarized in the 
Magnetoelectrochemical Theory of Metabolism and Life [15,16]. In 2021, the first volume of the 
monograph [17] was published, which conceptualized the role of electromagnetic processes at the 
subatomic, atomic, molecular, subcellular, and cellular levels. This scientific work received 
positive feedback from leading scientists in Ukraine [18-20] (Fig. 2).  

 
Fig. 2. Reviews of famous Ukrainian scientists in the monograph  

“Magnetoelectrochemical Theory of Metabolism. Conceptualization” [14] 

Since 2022, this theoretical study has been continued jointly with scientists from the 
Lithuanian University of Health Sciences. The coordinators of the study were the Head of the 
Department of Nephrology of the Faculty of Medicine, Professor, Doctor of Medical Sciences, Dr 
Inga Arune Bumblite, and Senior Researcher of the Laboratory of Automated Heart Research of 
the Institute of Cardiology, Professor, Doctor of Medical Sciences, Dr Alfonsas Vainoras 
(Lithuania, 44307, Kaunas, Michkavicius Street, 9). Since 2024, scientists from the Kherson State 
Medical University have joined the study. The coordinators of the study are Associate Professor, 
Candidate of Medical Sciences, Dr Svetlana Danylchenko, and Associate Professor, Candidate of 
Biological Sciences Igor Golovchenko, (Ukraine, 77311, Ivano-Frankivsk region, Ivano-
Frankivsk, Shevchenko Street, 14). Since 2025, scientists from the Institute of Sports Science and 
Innovation of the Lithuanian Sports University have joined the study. The coordinator of the study 
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is Associate Professor, Candidate of Biological Sciences Kristina Poderiene (Lithuania, 44221, 
Kaunas, Sportu Street, 6) [14]. 

The scientific significance of the Magnetoelectrochemical Theory of Metabolism and Life lies 
in its being the first time, from the standpoint of systems medicine, that it extrapolated modern 
biophysical knowledge regarding quantum-level phenomena to the processes of human bodily 
function. Thanks to this, at the modern scientific level, the participation of the phenomenon of life 
in quantum magnetoelectrochemical processes of water [21] and cell membranes [22] was 
conceptualized, and a generalization was made regarding the essence of the mechanisms of 
biological life [15-17]. The conceptualization of the role of electromagnetic processes at the tissue, 
organ, and organism levels continues. The role of biophotons in the human body was 
conceptualized [23]. A new, promising working concept of biophoton signaling has been 
developed, which, within the framework of modern biological ideas, presents and justifies the 
participation of electromagnetic processes in intercellular and interorgan interactions [24, 25]. 
Biophoton signaling is a promising working biophysical model for describing the processes of 
formation and propagation of electromagnetic energy in the human body in vivo. This model 
complements the fundamental scientific understanding of the role and mechanisms of 
implementing electromagnetic communicative signals in the form of biophotons within cells and 
beyond. This concept serves as a working model for describing and further studying the 
electromagnetic processes involved in the functioning of the human brain and the formation of 
quantum fields by it. These ideas must elevate the knowledge of modern biological science to a 
qualitatively higher level, enabling us to comprehend the pivotal role of electromagnetic processes 
in the functioning of the human body. This is the latest trend in Complexity in Health Sciences. 

The Magnetoelectrochemical Theory of Metabolism and Life formulated and substantiated the 
quantum concept of the phenomenon of biological life at the micro level of the human body’s 
structure. The biological life of the human body is determined by electromagnetic processes that 
occur at the quantum level within the microstructure of the human body. At the same time, with 
the participation of biophoton signaling processes, magnetoelectric activation of biomolecules of 
membrane structures of cells occurs [24, 25]. Therefore, in vivo, the life of biopolymers and other 
molecules is possible only under the condition of generation by biopolymers and the transportation 
of coherent electromagnetic energy in the form of solitons along the molecular structures of 
cellular chains. The cessation of generation and transportation of electromagnetic energy along 
biopolymers in cells leads to the biological death of these biopolymers and the entire organism as 
a whole. This is because the biological life of a biopolymer molecule depends on and is determined 
by the generation, constant receipt, and circulation of coherent electromagnetic energy in it. This 
determines its biochemical activity, structural integrity, and coordinated collective interaction in 
the body with other biomolecules. The biological death of a molecule is the cessation of its 
functioning due to the lack of energy circulation within it, resulting in subsequent chemical 
decomposition. This deepens and changes the medical understanding of the biophysical 
mechanisms that underlie the biological life of the human body [15-17]. 

Thanks to an understanding of the above mechanisms, the essence of the phenomenon of 
biological life has been revealed, allowing Health Sciences to deepen and transform the 
biophysical basis of health and disease phenomena. According to the concepts of the 
Magnetoelectrochemical Theory of Metabolism and Life, health is a state of adequate (which ones 
should be specified in the future) levels of the flow of magnetoelectric energy processes between 
biomolecules, which is objectively manifested at the macro level by the normal level of 
metabolism, the functioning of tissues and organs of the human body. Accordingly, disease is a 
disorder of the magnetoelectric state of biomolecular structures [15-17]. Thus, it is clear that the 
adequacy of the exchange of electromagnetic energy quanta in its various states (electrons, 
photons, solitons, etc.) between molecular structures in the human body is the basis of its clinical 
and morphological structure and health. Therefore, the processes of energy exchange at the 
quantum level represent the next pathogenetic level of understanding for medicine in the 
pathogenesis of diseases of internal organs. They are also a therapeutic target. Based on this, it is 
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clear that the general practical significance of the Magnetoelectrochemical Theory of Metabolism 
and Life lies in the formation of a new scientific direction, Bioelectronic Medicine [26]. 

3. Bioelectronic medicine or look at medicine differently 

The Magnetoelectrochemical Theory of Metabolism and Life is a new trend in Complexity in 
Health Sciences and a scientifically sound basis for deepening the medical paradigm. Thanks to 
this, a scientific transition is now underway from the molecular level to understanding the quantum 
levels of the human body’s functioning. That is why, in order to disseminate this knowledge 
among the academic community, the educational and scientific project “Bioelectronic Medicine 
or Look at Medicine Differently” was activated in 2023 [14]. This initiative project aims to 
develop the direction of quantum medicine by combining existing medical knowledge with 
modern biophysical knowledge about the functioning of the human body at the nanoscale and 
beyond. Its tasks are to promote the further development of the field of “Therapy” and other 
medical areas, deepen fundamental knowledge, and form the latest scientific views on key aspects 
of the functioning of the human body. Accordingly, on this basis, the project should contribute to 
the further development of comprehensive treatment of diseases of the human body and more 
effective implementation of health preservation measures. Within the framework of this project, 
our scientific team is currently conducting theoretical research on the concepts of 
magnetoelectrochemical theory of metabolism and life at the tissue, organ, and organism levels. 
This project aims to popularize and further disseminate the ideas of the Magnetoelectrochemical 
Theory of Metabolism among the academic community in the biomedical field. Work continues 
on popularizing and introducing computerized methods of examining patients into the work of 
family doctors and other specialists of the therapeutic profile [27, 28]. Approaches to assessing 
the functional state of patients, based on the analysis of short-term heart rate variability indicators 
[29-35], electrophoton emission analysis [33, 36-39], body composition bioimpedance 
measurement [40], and vegetative resonance testing [41], have been tested. 

The central idea of the project is the concept of Bioelectronic Medicine. The main concepts of 
bioelectronic medicine have been formulated and substantiated [13]. Bioelectronic medicine, as a 
scientific concept, is the result of combining molecular medicine with neurobiology, engineering, 
and computer science. It includes the development and use of hardware and software devices with 
various effects and mechanisms of action for diagnostic and therapeutic purposes. The essence of 
the therapeutic component of Bioelectronic Medicine lies in the conscious direction of treatment 
to the quantum levels of the human body, which serves as the primary therapeutic target. It is 
essential to recognize that all therapeutic methods employed by orthodox medicine, including 
pharmacotherapy, also impact the quantum levels of the human body. However, the mechanisms 
of these effects remain unexplored. For example, pharmacological agents at the micro level of 
their structure are also field structures that have specific frequency-wave energy parameters. 
Therefore, at the micro level of the human body's structure, according to the principles of 
bioelectronic interaction, they interact with the field components of the corresponding molecules 
within the human body. Thus, Bioelectronic Medicine does not contradict the paradigm of 
orthodox medical science but instead takes it to a qualitatively new promising level of research. 
That is why, according to many scientists, Bioelectronic Medicine is at the forefront of a potential 
revolution in the treatment of diseases of internal organs and is a promising direction for further 
scientific research [42-48].  

4. Practical application of the concepts of the magnetoelectrochemical theory of metabolism 
and life  

Several clinical and theoretical studies were conducted in this direction. The 
Magnetoelectrochemical Theory of Metabolism and Life has made a significant contribution and 
serves as a basis for the further development of Magnetobiology. In 2022, within the framework 
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of scientific research, the search for potential mechanisms linking the human body’s functioning 
to the Earth’s electromagnetic field continued. For the first time, an exploratory study was 
conducted to investigate the connections between cases of chronic kidney disease and the annual 
dynamics of changes in Schumann resonances [49], as well as to explore the latest electromagnetic 
mechanisms underlying the pathogenesis of cardiorenal syndrome [50]. The above has been 
generalized in the modern coverage of the problems related to the interaction of the human body 
with the Earth’s electromagnetic field within the frequency spectrum of Schumann resonances 
[12]. This research work is continuing, and it is planned to study the further influence of Schumann 
resonances on renal function. A theoretical study of the role of the kidneys in regulating 
electromagnetic processes in the human body is also being conducted. 

The development of aspects of studying the quantum pathogenesis of chronic 
non-communicable diseases from the standpoint of the Magnetoelectrochemical Theory of 
Metabolism and Life has provided a basis for deepening our understanding of the key role of 
mitochondrial dysfunction in these processes. The participation of mitochondria was 
conceptualized in the stages of chronic non-communicable disease development, and the concept 
of a general continuum of chronic non-communicable diseases was proposed [51-55]. It has been 
concluded that mitochondria play a key role in the mechanisms underlying the quantum 
pathogenesis of internal organ diseases. This research work is also ongoing. At the same time, 
further knowledge about the key role of mitochondria in cellular metabolism has become an 
impetus for conceptualizing the quantum role of muscles [25, 56]. This forms a fundamentally 
new perspective on the algorithms for introducing a healthy lifestyle and highlights the 
fundamental importance of kinesiotherapy in comprehensive patient treatment. 

The Magnetoelectrochemical Theory of Metabolism and Life, particularly its concept of 
Biophoton Signaling [24, 25], is a significant contribution to the development of the fundamental 
mechanisms underlying the clinical effectiveness of reflexotherapy methods. Currently, this area 
of research, according to the conclusions of the World Health Organization in the “Report of the 
Global Summit of Traditional Medicine 2023: Gujarat Declaration” (August 17-18, 2023), is 
recognized as important and relevant [57]. Biophoton Signaling is essentially a biological theory 
that, from the standpoint of modern biophysical and medical knowledge, explains the emergence 
and transmission of energy and its informational component at all hierarchical levels of the human 
body structure. The concepts underlying this idea provide the scientific basis for the further 
integration of a significant number of Traditional Medicine methods into orthodox medical 
science, as well as for further study of the quantum mechanisms governing the human brain's 
functioning [58]. 

A separate aspect of the practical application of the Magnetoelectrochemical Theory of 
Metabolism and Life, as well as Bioelectronic Medicine, is the further theoretical substantiation 
and clinical development of diagnostic and therapeutic methods that utilize the frequency-wave 
parameters of the human body. These methods combine a significant number of instrumental 
hardware methods, which, due to the action of electromagnetic fields, can influence the functional 
state of the human body. The study of the potential applications of vegeto-resonance testing in 
clinical practice continues, with a focus on its use by doctors during objective patient 
examinations. The theoretical substantiation of this method’s mechanisms has been carried out 
from the standpoint of modern biophysical knowledge [41]. An educational and methodological 
manual, “Vegeto-resonance test in clinical examination of patients”, is currently being prepared 
for publication. 

The creation of quantum sections in many branches of medicine is of great practical 
importance. The sections of quantum pharmacology and quantum microbiology are the most 
promising for creation shortly. This is so for the following reasons. Pharmacological agents at the 
nanolevel and deeper in their structure also do not have atoms; instead, they are electromagnetic 
field structures. Therefore, at the micro level, their pharmacokinetic effects are realized through 
electromagnetic interaction with the field components of the atoms of the human body. This is 
logical, but these moments have not been thoroughly studied, and this presents a practical prospect 



MAGNETOELECTROCHEMICAL THEORY OF METABOLISM AND LIFE IS A NEW TREND IN COMPLEXITY IN HEALTH SCIENCES.  
GANNA NEVOIT, KRISTINA PODERIENE, SVETLANA DANYLCHENKO, OKSANA KITURA, NADIIA LIULKA, IGOR GOLOVCHENKO, ET AL. 

48 ISSN PRINT 2538-7995, ISSN ONLINE 2538-8002  

for the future in creating sections of quantum pharmacology. Quantum Microbiology should be 
developed soon because it offers a promising approach to a practical solution to the problem of 
antibiotic resistance in microorganisms. All microorganisms are composed of atoms and exhibit 
specific frequency-wave spectra of their vital activity. The study of these spectra, on the one hand, 
will deepen the fundamental knowledge of science. On the other hand, this will enable the justified 
application of the influence of resonant frequencies to these spectra, making it a real possibility to 
quantumly destroy the necessary pathogenic microorganisms in vivo in the human body and 
beyond. This will usher in a new era of conscious, practical application of Bioelectronic Medicine 
in Microbiology and the complex treatment of human infectious diseases. 

The presented interdisciplinary theoretical concepts complement the existing scientific 
paradigm. They are based on modern scientific knowledge and are essentially a product of their 
integral system analysis. Therefore, the presented concepts are consistent with established 
biomedical and physiological models and are their continuation and description of the principles 
of their electromagnetic device. 

5. Conclusions 

1) Magnetoelectrochemical Theory of Metabolism and Life is a new trend in Complexity in 
Health Sciences.  

2) The biophysical direction of development of modern medicine opens up new ways to solve 
the problems of diseases of internal organs.  

3) Knowledge of the fundamental aspects of electromagnetic communication of cells of the 
human body is a new basis for deepening the fundamental knowledge of the pathogenesis of 
diseases of internal organs, and this is a new promising direction for further research.  

4) Bioelectronic Medicine, as a new component of medical science, is based on and directs 
therapeutic influence on the quantum levels of the structure and functioning of the human body.  

5) The initiative educational and scientific project “Bioelectronic Medicine or Look at 
Medicine Differently” is a practical attempt in the conditions of the scientific present to find a way 
to change the scientific paradigm and popularize the latest knowledge among the academic 
community of the biomedical direction.  

6) The practical application of this knowledge opens up new avenues for the further 
development of Magnetobiology, Internal Medicine, Microbiology, and Traditional Medicine. It 
can ensure progress in the treatment of diseases of internal organs, whether infectious or non-
infectious in origin. 

7) The study of electromagnetic parameters of the human body (electrography, 
magnetography, studies of frequency components of tissue activity, analysis of biophoton 
emission by human body tissues) is the scientific basis for the development and evaluation of the 
promising parameter “quantum balance”. 
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