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BIOPHOTONICS AND REFLEXOLOGY:  
CONCEPTUALIZATION OF THE ROLE OF BIOPHOTONIC SIGNALING

Relevance. The theoretical research was carried out in order to create a biological medical theory that could conceptually describe 
the substrate and mechanisms of transmission of the therapeutic effect of reflexology through biologically active points and resolve the 
scientific paradox regarding the existence of the primary vascular system. This is an urgent problem for modern fundamental science 
and medicine in order to replenish scientific knowledge, further medical progress and understand the mechanisms of effectiveness 
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of traditional medicine and reflexology according to the resolutions of the Gujarat Declaration of the Traditional Medicine Global 
Summit 2023 meeting report. 

The aim of this study is to conceptualize modern ideas about the role of biophotons/biophoton signaling in the implementation of 
reflex connections between organs through energy channels in the human body, which are defined in traditional medicine as meridians. 

Materials and methods. general scientific and theoretical methods were used during the theoretical research.
Results. A working concept of the participation of biophoton signaling mechanisms in intercellular communication and reflex 

interaction between tissues, organs and segments of the human body was developed.
Conclusions. 1. At the nano-level, biophoton signaling is an important electromagnetic mechanism of intercellular communication, 

which ensures the information transfer of genetic information from DNA molecules to all molecules and cells of the body, participates 
in the creation of biological electromagnetic fields at all hierarchical levels and provides the electromagnetic basis of the phenomenon 
of life. 2. At the level of the organism, biophotonic signaling is an important part of energy exchange in the human body and ensures the 
implementation of reflex connections between organs through myofascial connections and the primary vascular system, which topographically 
correspond to the meridian system of traditional medicine. 3. The primary vascular system is a new anatomical system that is fundamentally 
different from the circulatory system and the lymphatic system of the human body, which is histomorphologically adapted to transmit the 
electromagnetic biophoton signal according to the optical fiber principle at the speed of light and is the morphological substrate of the meridian 
system of traditional medicine. 4. The concept of biophoton signaling complements modern ideas about energy exchange in the human body, does 
not contradict them, logically substantiates the participation in the processes of transmission of electromagnetic energy of the primary vascular 
system and explains the fundamental aspects of the role of electromagnetic processes in the realization of the phenomenon of human life.

Key words: biophotons, biophoton signaling, meridians, primary vascular system, traditional medicine, reflexology, non-
communicable disease.
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БІОФОТОНИ І РЕФЛЕКСОТЕРАПІЯ:  
КОНЦЕПТУАЛІЗАЦІЯ РОЛІ БІОФОТОННОГО СИГНАЛІНГУ

Актуальність. Теоретичне дослідження було виконано задля створення біологічної медичної теорії, яка б могла би кон-
цептуально описати субстрат і механізми передачі терапевтичного впливу рефлексотерапії через біологічно активні точки 
й вирішити науковий парадокс щодо існування первинної судинної системи. Зазначене є актуальною проблемою для сучасної 
фундаментальної науки і медицини задля поповнення наукових знань, подальшого медичного прогресу і розуміння механіз-
мів ефективності традиційної медицини та рефлексотерапії згідно з постановами Гуджаратської декларації Глобального 
саміту традиційної медицини 2023 р.

Мета дослідження – концептуалізувати сучасні уявлення щодо ролі біофотонів/біофотонного сигналінгу у реалізації рефлектор-
них зв’язків між органами через енергетичні канали в організмі людини, які визначаються у традиційній медицині як меридіани. 

Матеріал і методи. Під час виконання теоретичного дослідження використано загальнонаукові і теоретичні методи.
Результати дослідження. Розроблено робочий концепт участі механізмів біофотонного сигналінгу у міжклітинній 

комунікації та у рефлекторній взаємодії між тканинами, органами і сегментами тіла людини.
Висновок. 
1. На нанорівні біофотонний сигналінг є важливим електромагнітним механізмом міжклітинної комунікації, який забезпечує 

інформаційну передачу генетичної інформації від молекул ДНК до всіх молекул і клітин тіла, бере участь у створенні біологічних 
електромагнітних полів на всіх ієрархічних рівнях та забезпечує електромагнітну основу феномену життя. 

2. На рівні організму біофотонний сигналінг є важливою частиною енергетичного обміну в тілі людини і забезпечує реалізацію 
рефлекторних зв’язків між органами через міофасціальні зв’язки та первинну судинну систему, які топографічно відповідають сис-
темі меридіанів традиційної медицини. 

3. Первинна судинна система є новою анатомічною системою, яка принципово відрізняється від кровоносної системи та лімфа-
тичної системи організму людини, яка гістоморфологічно пристосована для передачі електромагнітного біофотонового сигналу за 
оптоволоконним принципом зі швидкістю світла і є морфологічним субстратом системи меридіанів традиційної медицини. 

4. Концепція біофотонного сигналінгу доповнює сучасні уявлення про енергетичний обмін у тілі людини, не суперечить їм, логічно 
обґрунтовує участь у процесах передачі електромагнітної енергії первинної судинної системи та пояснює фундаментальні аспекти 
ролі електромагінтних процесів у реалізації феномену життя людини.

Ключові слова: біофотони, біофотонний сигналінг, меридіани, первинна судинна система, традиційна медицина, рефлек-
сотерапія, неінфекційні захворювання.

Introduction. It is well known that the use of reflex-
ology methods in the complex treatment of chronic 
non-communicable disease (NCDs) significantly 
increases efficiency and brings good results (Whatley et 
al., 2022; Cai et al., 2022; Runge et al., 2022; Zaina et al., 
2023). Therefore, an urgent task for modern medicine is 
to further study the fundamental issues of the mecha-
nisms for realizing the therapeutic effects of reflexology.

However, today in modern medicine a paradox has 
arisen regarding the issue of full recognition of the exist-
ence in the human body of a three-dimensional system 
of “energy channels/meridians” and “biologically active 
points/acupuncture points.” These scientific concepts 
have been used empirically for many hundreds of years 
by Western medicine due to the clinical effectiveness of 
the techniques (Jing & Wen, 1963; Dorfer et al., 1998, pp. 

242–243; Dorfer et al., 1999, pp. 1023–1025; Schnorren-
berger, 1996, 2005, 2008; Potyazhenko, & Nevoit, 2019). 
In 1960, Korean scientist Kim Bong-Han described a new 
anatomical system that corresponded to the ancient acu-
puncture meridians. The results were presented in four 
reports and published as two books in English (Kim, 1962, 
1963, pp. 6-35, pp. 1–41, 1964, 1965, pp. 1–38, pp. 1–6, 
pp. 39–62). Many scientists have shown scientific interest 
in these ideas (Kellner G., 1966; Fujiwara, & Yu, 1967; 
Soh et al., 2011). This was perceived by the scientific 
world community as a hypothesis that does not have suf-
ficient evidence. In 2002, Dr. Kwang-Sup Soh's research 
team carried out a new independent study of the anatom-
ical system that Bong-Han described and confirmed its 
existence (Soh, 2009; Soh et al., 2011; Soh et al., 2013). 
The new anatomical structure is called the Primary Vas-
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cular System (PVS). A new uniform terminology was 
developed. This was approved at the first International 
Symposium on the Primary Vascular System (Jecheon, 
Korea) (Soh et al., 2013). Fundamental research by Dr. 
Kwang-Sup Soh's group was carried out at a high level 
from the standpoint of evidence-based medicine and pub-
lished in specialized scientific journals that publish arti-
cles on acupuncture. All results concerning the PVS have 
been published in international scientific journals such as 
New Journal of Physics; PLoS One; Anatomical Record 
Part B: The New Anatomist; Microscopy Research and 
Technique; Current Applied Physics; Naturwissenschaf-
ten; Lymphatic Research and Biology; Applied Physics 
Letters; Journal of Biomedical Optics; Microcirculation; ; 
Cardiology; Lymphology; Journal of Health Science; Bio-
logia; and Journal of International Society of Life Infor-
mation Science (Vodyanoy et al., 2015). This has revived 
scientific interest in PVS. But full scientific recognition 
of the existence of PVS has not occurred. Today, there 
is proven fundamental knowledge about the anatomy and 
morphology of PVS, the functioning of PVS, and the his-
tochemistry of PVS (Kim, 2022; Kang, 2016, 2022). This 
knowledge remains not integrated into orthodox medi-
cine. Knowledge about PVS is not included in textbooks 
on physiology and anatomy. PVS research is continued 
only by scientists who use the knowledge of traditional 
medicine. This is a paradox in science that we must try to 
overcome (Kang, 2016, 2022; Stefanov, 2022). Perhaps 
data on the existence and functioning of PVS are ignored 
by many scientists because science does not yet have a 
modern, logical biomedical concept to explain the exist-
ence of PVS. Science needs a biological medical theory 
that can describe the substrate and mechanisms of ther-
apeutic transmission through biologically active points/
acupuncture points and PVS. This theory would provide 
the basis for linking the existing scientific paradigm with 
new data on PVS. Then the existence of PVS and its func-
tions in the human body could be included in the scientific 
paradigm of medicine. Therefore, theoretical research to 
achieve this goal is relevant and important for fundamen-
tal science and medicine.

For modern science, understanding the essence and 
meaning of traditional medicine and reflexology is abso-
lutely important. This was reflected in the conclusions of 
the World Health Organization at the “Traditional Medi-
cine Global Summit 2023 meeting report: Gujarat Decla-
ration”. According to paragraph 12 of the Gujarat Declara-
tion, it is necessary to use science, technology, innovation 
and knowledge sharing to confirm and disclose the feasi-
bility of traditional medicine. According to paragraph 14 
of the Gujarat Declaration, it is also necessary to contrib-
ute to the development, implementation, monitoring, and 

transformative impact of the WHO Global Traditional 
Medicine Strategy for the period 2025-2034, and advo-
cate for increased political and financial commitments at 
global, regional, national and community levels to trans-
late that strategy into policies and practices for people's 
health and well-being (WHO, 2023). 

Therefore, it is necessary to develop a biomedical 
theory that can describe the substrate and mechanisms 
of transfer of therapeutic effects through biologically 
active points/acupuncture points and PVS. To achieve 
this, this theoretical study carried out a conceptualiza-
tion of modern ideas about the role of biophotons in the 
implementation of reflex connections between organs 
along energy channels in the human body, called merid-
ians in traditional medicine. 

Materials and methods. This theoretical study 
is part of the educational, research project “Bioelec-
tronic Medicine”. This is a fragment of research work 
of the Department of Internal Medicine and Emer-
gency 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 NCDs 
based on the study of functional status” (state registra-
tion number 0121U108237). The theoretical study was 
carried out by a transdisciplinary team of scientists and 
doctors from Poltava State Medical University, Shupyk 
National Healthcare University of Ukraine and Lithua-
nian University of Health Sciences in accordance with 
concluded memorandums of cooperation. Doctor O. Fil-
yunova took part in the research as an initiative research-
er-applicant. General scientific methods (dismember-
ment and integration of elements of the studied system, 
imaginary experiment, logical, historical research, anal-
ysis, 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.

Results. The result of this fragment of theoretical 
research was the creation of a working concept of a bio-
logical medical theory that could describe the substrate 
and mechanisms of transmission of therapeutic effects 
through biologically active points/acupuncture points 
and PVS. The basis for this was the combination of 
existing medical and biophysical knowledge about the 
role of biophotons in the human body with the ideas of 
traditional medicine and reflexology about the existence 
of the meridian/PVS system. Based on the performed 
system analysis of existing scientific knowledge, the 
concept of biophotonic signaling was developed. It can 
be described in a simplified form in such a conceptual 
model (fig. 1).
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Fig. 1. Scheme of energy metabolism in the human 

body showing the participation of biophotonic 
signaling 

Note: E is the incoherent energy of adenosine triphos-
phate (ATP). E' is the coherent energy that is formed 
by the biopolymer. The dotted line on the biopolymer 
indicates the oscillatory processes of the biopolymer. 
Stage A is the entry of energy in the form of food into 
the human body. Stage B is the digestion of food, the 
assimilation of food substrates, their entry into the blood 
and cells of the human body. Stage C corresponds to the 
processes of ultraweak photon emission (UPE) and tis-
sue respiration in the cell, which lead to the formation of 
biophotons and the ATP molecule, respectively. Stage D 
occurs on membrane biopolymers (mainly striated mus-
cles) and ensures the transformation of the biochemical 
energy of the ATP molecule into electromagnetic energy. 
Stage E is the redistribution and transport of electromag-
netic energy from muscles to other parts of the human 
body along myofascial connections (tendon meridians) 
and PVS. 

It should be noted that knowledge about the role of 
biophotons in the human body is the basis of the concept 
of biophoton signaling. Knowledge about biophotons in 
the human body is a fundamentally new milestone in the 
scientific understanding of the mechanisms of energy 
and information interaction between cells of the human 
body at all levels of its structural hierarchical organiza-
tion in vivo (Van Wijk, & Shen, 2005; Cifra et al., 2011; 
Mintser et al., 2021, 2023). Biophotons are a component 
of electromagnetic signaling. Biophotons perform fun-
damentally important functions in the transfer of infor-
mation and energy between tissues, in the processes 
of visual perception and in higher nervous activity as 
well (fig. 2) (Kobayashi & Inaba, 2000; VanWijk, 2001; 
Nevoit et al., 2023, pp. 1–15; Mintser et al., 2020, pp. 
1279–1283). 

 

Fig. 2. Key functions of biophotons

Biophotons and their emission processes have been 
studied in many biological species of living organisms 
(fungi, plants, etc.) (Madl, 2006; Yip, & Madl, 2006) and 
in humans (Popp et al., 1992; Chang et al., 1998.; Van-
Wijk, 2001; Popp, 2005; Yip, & Madl, 2006; Bischof, 
2008; Niggli, 2014). The study of biophotons in normal 
(Cifra et al., 2007; M. Kobayashi et al., 2009; R. Van 
Wijk, 2014; Salari et al., 2015; Tinsley et al., 2016; 
Kobayashi et al., 2016; Van Wijk et al., 2020, p. 770; 
Nevoit, et al., 2020, pp. 107–111) and pathological con-
ditions (Niggli et al., 2008, pp. 358–363; Van Wijk, et al., 
2013, pp. e84579; Kumar et al., 2016, pp. 00134; Usui 
et al., 2019; Zapata et al., 2021; Tsuchida, & Kobayashi, 
2020; Nevoit et al., 2021, pp. 1439–1444; Sun et al., 
2017) in humans is currently ongoing. According to the 
new concept, biophotons are electromagnetic informa-
tion carriers. They carry information from genes about 
how exactly metabolic processes in the cell should pro-
ceed, etc. Biophotons transmit this information at the 
speed of light. Therefore, biophoton signaling mecha-
nisms may explain the rapid simultaneous coordination 
of metabolism throughout the human body.

It has been established that biophotons carry informa-
tion and 75% of biophotons in a cell are generated in DNA 
molecules (Popp et al., 1984, pp. 33–52; VanWijk, 2001; 
Scaletta et al., 2001; Popp, 2006; Levin, 2014, 2021; Nev-
oit et al., 2023, pp. 1–15). Where is DNA found in a cell? 
It is known that DNA is contained in the cell nucleus and 
mitochondria. This is important because mitochondrial 
DNA also emits biophotons and determines the biophoton 
mechanisms of intracellular and intercellular signaling. 
The DNA content in mitochondria is very significant due 
to the fact that normally each cell can contain up to sev-
eral thousand mitochondria. Mitochondria are an impor-
tant organelle for energy production and they make up up 
to 10% of the dry mass of the cell (Malina et al., 2021; 
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Casanova et al., 2023). Thus, it becomes logical and clear 
that it is nuclear DNA and mitochondrial DNA that are the 
main sources of UPE/biophoton signaling (stage C, fig. 
1). It is logical that a somatic cell, depending on the type 
of tissue, contains one nucleus, but may contain a differ-
ent number of mitochondria. Therefore, the quantitative 
contribution of cells of different tissues to biophoton sig-
naling should differ.

What is the further path of emitted biophotons in a 
cell in vivo? Based on a systematic scientific analysis, 
it was found that biopolymers of membrane structures 
are the next stage of biophotonic signaling (stage G, 
fig. 1). Biopolymers receive electromagnetic informa-
tion from the cell nucleus and mitochondria in the form 
of biophotons and, based on it, create the parameters 
of the coherent energy they generate. It is well known 
that cells have electromagnetic fields that are generated 
by the membrane structures of the cells. At the nano-
scale, this process is realized due to the oscillation of 
membrane biopolymers. Biopolymer molecules contain-
ing anhydride radicals oscillate, converting incoherent 
energy obtained from adenosine triphosphate molecules 
into coherent energy (Mintser et al., 2021, 2023). This 
is stage G (fig. 1). It is important to understand that the 
coherent energy formed by biopolymers receives infor-
mation content from the DNA of the cell thanks to bio-
photonic signaling and forms the electromagnetic field 
of the cell (biological morphogenetic field). 

Vibrations of biopolymers create coherent energy. 
This coherent energy has information content from 
DNA. It must be transmitted further in the cell and in the 
tissues of the human body. How does this happen? In the 
course of a systematic scientific analysis, it was found 
that electromagnetic coherent biophonic flux/solitons 
can be transmitted in two main ways.

The first way of transmitting biophoton signaling is 
the transition of the flow of electromagnetic coherent 
biophoton energy/solitons from biopolymers of mem-
brane structures to water molecules. It has been estab-
lished that under the influence of this energy flow, water 
molecules are structured into energy-intensive liquid 
crystals. These crystals have a 31/21 spiral shape (Mint-
ser et al., 2021; Nevoit et al., 2022, pp. 45–57). At the 
same time, water loses its fluidity and acquires special 
properties of electrical conductivity, which explain the 
presence of biological anomalies in water in vivo. This 
makes it possible for coherent energy to be transported 
through the water structures of the cellular and intercel-
lular spaces without loss (Mintser et al., 2021, 2023). 
Thus, the biophysical role of water in the human body 
is explained by its participation in the transmission of 
electromagnetic biophoton signaling as well.

The second way is the possible transfer of energy 
and information by biophotons to the biopolymers of 
the membrane structures of other cells. According to 
modern biophysical concepts, cell membrane lipopro-
teins are found in membranes in a state of liquid crystals 
(Nevoit, 2021; Mintser et al., 2021; Nevoit et al., 2022, 
pp. 22–34). This also creates conditions for the trans-
mission of electromagnetic signals in cell membranes. 
Different tissues/membrane biopolymers of different 
cell types have different quantum mechanical structures. 
Therefore, they can generate and conduct electromag-
netic signals in different ways. Modern biophysical 
knowledge (Huang et al., 2016; Bordoni, & Simonelli, 
2018; Binhi, & Rubin, 2022; Li et al., 2023) allows us to 
consider the connective tissue of the body as a morpho-
logical substrate that can perform adequate translation 
of the electromagnetic signal flow along throughout the 
body. This is justified by the fact that the features of the 
histomorphological structure of connective tissue cells 
allow them to be semiconductors. Under certain condi-
tions, they can effectively transmit an electromagnetic 
signal between cells, between tissues, between organs 
and throughout the body.

What is the contribution of cells of different tissues 
of the human body to biophotonic signaling? It is clear 
that each somatic cell contains one nucleus, but the 
content of mitochondria in cells can vary depending 
on the type of tissue. Therefore, the cell’s contribution 
to biophoton signaling can also be different. The more 
mitochondria there are, the larger it will be. Which tis-
sues of the human body contain the largest number of 
mitochondria? Of course, these are tissues with a high 
metabolic rate. Brain cells and striated muscles contain 
the largest number of mitochondria – 22% (McClave & 
Snider, 2001; Park et al., 2014; Song et al., 2024). In this 
case, the contribution to the general biophoton signaling 
of the human body will be greater from an organ that has 
a large mass, provided that the content and activity of 
mitochondria are the same. The mass of the human brain 
ranges from 1100 g to 1900. The mass of muscle tissue 
in an adult on average should be up to 40% or up to 50% 
of the total body weight, depending on age. The muscle 
mass in the body of a healthy, physically developed per-
son weighing 70 kg should be about 30–35 kg. Thus, it is 
quite logical to believe that the total contribution of mus-
cles to biophotonic signaling should significantly exceed 
the contribution of brain cells. Of course, the qualitative 
contribution of the generation of biophotonic signaling 
from neurons and from striated muscles should be fun-
damentally different. It can be assumed that the informa-
tion that is included in the biophoton signaling coming 
from neurons is qualitatively different and it spreads, 
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most likely, to a greater extent throughout the nervous 
system of the body. How can electromagnetic standing 
waves/solitons of biophotonic signaling propagate from 
muscle cells? And what biological significance does this 
biophoton signaling from muscles have? 

The semiconductor properties of connective tissue fit 
very logically into the presentation of the physical and 
biological description of the mechanisms of transmis-
sion of electromagnetic energy, which is formed during 
the contraction of striated muscles (stage D fig. 1). It 
is important to understand that muscle activity and the 
energy generated in the muscles is intended to provide 
the energy needs of the entire body as a whole. This is 
the biological meaning of physical activity for the func-
tioning of the body. It is well known that regular physi-
cal activity provides an energizing effect on the human 
body (San-Millán, 2023). Physical inactivity and immo-
bility have a negative impact on the metabolism and 
functional state of the human body (Nevoit et al., 2021, 
pp. 132–137). A decrease in the amount of muscle tissue 
leads to a deterioration in the provision of energy metab-
olism processes throughout the body (Chen et al., 2023; 
Always et al., 2023). This is confirmed by the results 
of studies analyzing electrophoton emission in patients 
with NCDs and functionally healthy people (Nevoit et 
al., 2021, pp. 1439–1444).

Regular physical activity increases the overall energy 
requirements of the human body. This leads to the fact 
that the mitochondrial content increases in myocytes 
with regular training and mitochondria can become 
hypertrophied (McTiernan et al., 2019; Gremmingera et 
al., 2021). Thus, it is very important to understand the 
fact that it is in the myocytes of striated muscles that 
the final stage of the body’s energy metabolism occurs: 
energy consumption/utilization. The biological role of 
muscles is to participate in the final stage of metabo-
lism and ensure the processing of the ATP molecule as 
the final chemical carrier of energy into electromagnetic 
energy (stage E, fig. 1). Then, according to the funda-
mental laws of physics, electromagnetic energy is trans-
formed by the cells of the human body into other types 
of energy: mechanical energy (body movement), thermal 
energy (infrared radiation of the body), acoustic energy 
(wave processes in the body in the frequency range that 
is perceived by humans as sound), etc. 

How can the electromagnetic energy of biophotonic 
signaling be transmitted throughout the body? Carrying 
out its key biological role of providing energy to the 
body, the striated muscles of the human body produce 
electromantic energy. The amount of this generated 
energy exceeds the energy needs of the local muscles 
in which it was produced. It is quite logical that at the 

level of the body there should be systems for transfer-
ring this energy to other parts of the body, to other cells 
and redistributing energy between them. Therefore, the 
fascial system and myofascial synkenesis are ideal can-
didates for this role due to the semiconductor properties 
of connective tissue. The correctness of this concept is 
confirmed by many studies that demonstrate the coin-
cidence of the course of ancient eastern meridians with 
certain muscle chains. These chains have been called 
myofascial synkinesis or “muscle trains” (Myers, 2020; 
Guntinas-Lichius et al., 2022). 

Connective tissue also has a very diverse histomor-
phological presentation in the body and the representa-
tion of mesenchymal cells of different structures in tis-
sues and organs. Therefore, fascial theory alone cannot 
explain all the nuances of the possible transfer of energy 
along the meridian system. In particular, it does not fully 
explain the presence of biologically active points on the 
skin with a direct connection to specific organs (key 
points) (Stefanov, 2022), etc.

As already noted, the existence of energy channels/
meridians is scientifically proven. Energy channels have 
been repeatedly visualized (Stefanov, & Kim, 2015; 
Potyazhenko & Nevoit, 2019; Zhang et al., 2008). The 
discovery and proof of the fact of their existence took 
over half a century. Now in science, the histological 
structures of the energy channels of the human body 
have received the status of a separate system, which was 
called the primary vascular system (PVS) (Stefanov et 
al., 2013). What is the role of PVS in the transmission of 
biophotonic signaling in the human body?

Plants (Okabe, 2024), animals, and humans (Ste-
fanov et al., 2013) have PVS. The mammalian PVS has 
an extensive vascular system that is fundamentally dif-
ferent in structure and function from the circulatory and 
lymphatic vascular systems. Based on existing scientific 
evidence, we have made the following simplified con-
ceptual description of PVS.

PVS is localized throughout the body on the surface 
and inside all organs, blood and lymphatic vessels, in 
the internal and peripheral nervous system, and in the 
skin. Anatomically, the PVS has two main structural ele-
ments: primo-vessels and primo-nodes. A primo vessel is 
a bundle of 1–20 subvessels with a diameter of 3–25 μm,  
which are surrounded by an outer shell. The pri-
mo-nodes are elements of various shapes (round, oval 
or polyhedral) with a diameter of 0.1–1.6 mm. The node 
includes a bundle of incoming (afferent) vessels, which 
branches into additional bundles and fills the inside of 
the node with tightly twisted and folded bundles. The 
subvessels converge and exit the node as efferent pri-
mordial vessels. The expanded subvessels inside the 
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node are the sinuses of the node and they carry microe-
lements – the precursors of multipotent stem cells. Rows 
of primo-nodes and vessels form a system that consists 
of a large number of channels. Each channel is associ-
ated with a separate organ. Moreover, some authorities 
may have connections with a different number of chan-
nels. The channel may start from a superficial node; 
then, after connecting in series with several deep nodes, 
it connects to the intraorgan terminal node and is then 
closed by a channel returning to the superficial node. 
The canals are filled with fluid that transports precursors 
to multipotent stem cells (microcells), hormones, amino 
acids, lipids, sugars, proteins and hyaluronic acid. Pro-
genitor stem cells develop into multipotent stem cells in 
the sinus nodes. After entering an internal organ, they 
differentiate into new organ-specific cells. In turn, aged 
(or damaged) organ cells are converted into microele-
ments. The PVS circulates a fluid that has been called 
«primo fluid». Its flow is slower than blood flow and 
lymphatic flow. The primary fluid flows in one direc-
tion, accompanying the blood flow. Fluid flow depends 
on heart rate and pressure, blood and lymph. PVS fluid 
contains DNA outside the cell nucleus. The biochemical 
components of Primo fluids are DNA, RNA, nitrogen, 
fats, reducing sugars, hyaluronic acid, 19 free amino 
acids and 16 free mononucleotides. The flow routes are 
interconnected but relatively independent. Primo fluid 
circulates only in a specific area, but it can also be trans-
mitted through connections to other routes. Primo ves-
sels consist of endothelial cells with rod-shaped nuclei, 
smooth muscle cells and adventitia. Subvessels contain 
fibrous structures and amorphous substances. The mem-
brane surrounds the entire primo vessel (Kwon et al., 
2012; Lee et al., 2007; Kim et al., 2011; Lee et al., 2004; 
Hossein et al., 2011; Scholkmann et al., 2019).

Of interest to science are the results of a study of the 
role of PVS in the transmission of electromagnetic sig-
nals in the human body (stage E, fig. 1). Stimulation of 
the superficial PVS nodes using acupuncture or osteo-
pathic manipulative techniques has been found to send 
electrical signals, hormones, and multipotent stem cells 
to the associated organ. These mediators support organ 
stimulation and regeneration (Schlebusch et al., 2005). 
The structure of PVS vessels resembles the operating 
principles of optical fiber. The PVS functions as an opti-
cal channel for the emission of biophotons. Free DNA in 
primo liquid can act as both a photon store and a coher-
ent emitter. Bioelectric signals of PVS endothelial cells 
are similar to those of smooth muscle cells (Park, 2009). 
All primo-vessels have a collagen shell, which prevents 
the emission of photons emanating from biomolecu-
lar sources (Stefanov, 2012). This property of collagen 

makes it easier to tune photon emission throughout 
the body (Kim et al., 2007). This confirms the fact that 
metabolism is regulated by the photon field (Soh et al., 
2011). Therefore, it is now generally accepted that PVS 
is a photovoltaic system for the rapid transmission of 
an electromagnetic biophotonic signal, in which biopho-
tonic signaling occurs at the speed of light. This explains 
the immediate effect throughout the human body after 
puncture of acupuncture points (Lee et al., 2006; Kwon 
et al., 2007; Soh et al., 2004, pp. 1196e1198.; Lee et al., 
2011, pp.1e7).

Thus, PVS is the missing link that explains the mech-
anisms of action of reflexology through trigger biologi-
cal active points / “key points to the organ” and the final 
stage of the transfer of electromagnetic energy through-
out the human body. Therefore, in fig, 1, stage E corre-
sponds to the processes of distribution of coherent elec-
tromagnetic biophoton energy in the human body along 
the fascial system and PVS. In our proposed working 
concept of the model, the main source of biophotonic 
signaling is muscle tissue, and it is this tissue that is pre-
sented in this diagram when describing stage E.

Discussion. The concept of biophotonic signaling 
we presented is a significant addition to existing medical 
knowledge. The concept of biophotonic signaling fills a 
theoretical gap in the understanding of many fundamen-
tal issues in the functioning of the human body regarding 
the fact of how exactly information from DNA can be 
conveyed to each molecule in vivo. Biophotonic signal-
ing is a flow of electromagnetic biological signals from 
DNA that shapes and adjusts metabolic processes and 
cell development in various parts of the body. Therefore, 
the concept of biophotonic signaling logically explains 
the mechanism of formation of the biological morpho-
genetic field, thanks to the electromagnetic influence of 
which the processes of differentiation, development and 
completion of the life cycle of cells occur. For example, 
thanks to the biophotonic mechanism of cell communi-
cation, a stem cell or a newly emerged cell during divi-
sion will fall into this local electromagnetic field of cells 
in a region of body tissue, and they will receive infor-
mation from it for their metabolism and development. 
Thus, the molecules of all cells in vivo receive regulatory 
information through electromagnetic biophotonic signa-
ling, which controls their development and metabolism. 
This is the biological significance of biophoton signal-
ing for cell life in vivo. Thanks to biophotonic mecha-
nisms, important information from DNA that determines 
the course of metabolic reactions can reach other cel-
lular structures at the speed of light. For example, into 
cell biopolymers, which are localized in the membrane 
structures of the cell. Therefore, the concept of biopho-



70 Фітотерапія. Часопис                 № 3, 2024

Медицина

tonic signaling explains the mechanisms of simultane-
ous coordination of many biochemical reactions that 
constantly occur in the cells of the human body. At the 
same time, the concept of biophotonic signaling does not 
contradict the existing knowledge of orthodox medicine, 
but it is built on their basis and organically fits into the 
existing scientific paradigm, complementing it. 

Within the framework of the goals of the World 
Health Organization to study the mechanisms of effec-
tiveness of traditional medicine and reflexology, the 
concept of biophotonic signaling is the link that com-
bines the existing knowledge of traditional medicine 
and reflexology about the existence of energy channels 
and the movement of energy throughout the body with 
the ideas of orthodox medicine about metabolism in the 
human body. This concept describes the final stage of 
energy metabolism, which consists in the transformation 
of incoherent energy, the carrier of which is the ATP mol-
ecule, into coherent energy formed by biopolymers of 
the membranes of human body cells. Biophotonic signa-
ling mechanisms from DNA molecules fill the informa-
tion component of this energy formed by biopolymers. 
This energy is then transferred through biopolymers 
and water clusters at the cell level. At the body level, 
the movement of this energy occurs through the fascial 
system of the body and through the channels of the PVS.

Conclusions
1. At the nano-level, biophoton signaling is an 

important electromagnetic mechanism of intercellu-
lar communication, which ensures the information 
transfer of genetic information from DNA molecules 

to all molecules and cells of the body, participates in 
the creation of biological electromagnetic fields at all 
hierarchical levels and provides the electromagnetic 
basis of the phenomenon of life.

2. At the level of the organism, biophotonic signaling 
is an important part of energy exchange in the human 
body and ensures the implementation of reflex connec-
tions between organs through myofascial connections 
and the primary vascular system, which topographically 
correspond to the meridian system of traditional medi-
cine.

3. The primary vascular system is a new anatomical 
system that is fundamentally different from the circu-
latory system and the lymphatic system of the human 
body, which is histomorphologically adapted to trans-
mit the electromagnetic biophoton signal according to 
the optical fiber principle at the speed of light and is the 
morphological substrate of the meridian system of tradi-
tional medicine.

4. The concept of biophoton signaling complements 
modern ideas about energy exchange in the human 
body, does not contradict them, logically substantiates 
the participation in the processes of transmission of elec-
tromagnetic energy of the primary vascular system and 
explains the fundamental aspects of the role of electro-
magnetic processes in the realization of the phenomenon 
of human life.

Biophotonics of the human body and the study of the 
role of biophotons are promising directions for further 
scientific research. Research to further clarify the role 
of the primary vascular system in the functioning of the 
human body and its individual organs should be contin-
ued.

BIBLIOGRAPHY
Abdulla F.A., Alsaadi S., Sadat-Ali M., Alkhamis F., Alkawaja H., Lo, S. Effects of pulsed low-frequency magnetic field therapy on 

pain intensity in patients with musculoskeletal chronic low back pain: study protocol for a randomised double-blind placebo-controlled 
trial. BMJ Open, 2019, 9(6), e024650. https://doi.org/10.1136/bmjopen-2018-024650. 

Adair R.K. Vibrational resonances in biological systems at microwave frequencies. Biophysical. Journal. 2002, 82, 3, 1147–1152. 
https://doi.org/10.1016/S0006-3495(02)75473-8. 

Alzayed K.A., Alsaadi S.M. Efficacy of Pulsed Low-Frequency Magnetic Field Therapy on Patients with Chronic Low Back Pain: 
A Randomized Double-Blind Placebo-Controlled Trial. Asian. Spine J., 2020. 14(1), 33–42. https://doi.org/10.31616/asj.2019.0043. 

Arneja A.S., Kotowich A., Staley D., Summers R., Tappia P.S. Electromagnetic fields in the treatment of chronic lower back pain 
in patients with degenerative disc disease. Future Sci OA. 2016. 2(1), FSO105. https://doi.org/10.4155/fsoa-2015-0019. 

Barassi G., Younes A., Di Iulio A., Guerri S., Guglielmi V., Della Rovere F., Supplizi M., Di Iorio A. Fibromyalgia and therapeutic 
integration: role of quantum medicine. J. Biol. Regul. Homeost. Agents. 2020. 34(3), 1193–1197. https://doi.org/10.23812/20-165-L-31. 

Basar E., Bullock T.H. Induced Rhythms in the Brain. Textbook. Birkhauser Boston INC International Concepts. 2012. 483 pages. 
Binhi V.N., Rubin A.B. Theoretical Concepts in Magnetobiology after 40 Years of Research. Cells, 2022. 11(2), 274.  

https://doi.org/10.3390/cells11020274. 
Birgersson U. Electrical impedance of human skin and tissue alterations: PublMathematical modeling and measurements. Karolin-

ska Institutet. Printed by Universitetsservice-AB, Ulrik Birgerson. 2012.
Bischof M. Biophotonen – Das Licht in unseren Zellen. Zweitausendeins.522 pages. 2008. 
Бойко В.В., Красноголовцев M.A. Квантовобиологическая теория. Харьков : Факт, 2003. 967 с.
Бойко В.В. Відгук на монографію колективу авторів О.П.Мінцер, М.М. Потяженко, Г.В. Невойт «Магнітоелектрохімічна 

теорія обміну речовин» у двох томах. Український медичний часопис, 2022, 4(150), 111. 
Brisinda D., Fenici P., Fenici R. Clinical magnetocardiography: the unshielded bet-past, present, and future. Front Cardiovasc 

Med., 2023. 10, 1232882. https://doi.org/10.3389/fcvm.2023.1232882. 



Фітотерапія. Часопис                 № 3, 2024 71

Медицина

Brugemann H. Bioresonance, Multiresonance Therapy (Brt: New, Forward-Looking Forms of Therapy With Ultrafine Body Ener-
gies & Environmental Signals.) Documentation on Theory and Practice, 1993, Vol. 1, 277 pages.

Buzsáki G., Watson B.O. Brain rhythms and neural syntax: implications for efficient coding of cognitive content and neuropsychi-
atric disease. Dialogues Clin Neurosci. 2012. 14(4). 345–367. https://doi.org/10.31887/DCNS.2012. 14.4/gbuzsaki. 

Buzsaki G. Rhythms of the Brain. Textbook. Oxford University Press. 2011. 404 pages.
Cao Y., Romero J., Olson J.P., Degroote M., Johnson P.D., Kieferová M., Kivlichan I.D., Menke T., Peropadre B., Sawaya N.P.D., 

Sim S., Veis L., Aspuru-Guzik A. Quantum Chemistry in the Age of Quantum Computing. Chem. Rev., 2019. 119(19), 10856-10915. 
https://doi.org/10.1021/acs.chemrev.8b00803. 

Castaldo R., Montesinos L., Melillo P., James C., Pecchia L. Ultra-short term HRV features as surrogates of short term HRV: a case 
study on mental stress detection in real life. BMC Med. Inform. Decis. Mak., 2019. 19, 1–13. https://doi.org/10.1186/s12911-019-0742-y. 

Chauhan B.C., Picariello М., Pulido J., Torrente-Lujan E. Quark–Lepton Complementarity, Neutrino and Standard Model Data 
Predict (θ13PMNS=9+1-2). European Physical Journal, 2007. C50, 3, 573–578.

Чекман І.С. Квантова фармакологія новий напрям у лікуванні. Наука та іновації, 2010, 6, 2, 29–35.
Chen J., McCallum R.W., Richards R. Frequency components of the electrogastrogram and their correlations with gastrointestinal 

contractions in humans. Med. Biol. Eng. Comput., 1993. 31, 60–67. https://doi.org/10.1007/BF02446895. 
Chen W., Zhao H., Li Y. Mitochondrial dynamics in health and disease: mechanisms and potential targets. Sig Transduct Target 

Ther 8, 2023. 333. https://doi.org/10.1038/s41392-023-01547-9. 
Cherkasova O.P., Serdyukov D.S., Nemova E.F., Ratushnyak A.S., Kucheryavenko A.S., Dolganova I.N., Xu, G., Skorobogatiy, 

M., Reshetov I.V., Timashev P.S., Spektor I.E., Zaytsev K.I., Tuchin V.V. Cellular effects of terahertz waves. J. Biomed. Opt., 2021. 
26(9), 090902. https://doi.org/10.1117/1.JBO.26.9.090902. 

Ching S.S., Tan Y.K. Spectral analysis of bowel sounds in intestinal obstruction using an electronic stethoscope. World J. Gastro-
enterol., 2012. 18(33), 4585–4592. https://doi.org/10.3748/wjg.v18.i33.4585. 

Clark H.R. The Cure For All Diseases. United States by New Century Press, 2011, 655рages.
Dartsch P.C., Heimes D. Bioresonance According to Paul Schmidt (BaPS) and its Beneficial Effects on the Integrity of the Intestinal 

Barrier in vitro. Adv. Bioeng Biomed. Sci. Res., 2022, 5(3), 180–185. 
Datta-Chaudhuri T., Zanos T., Chang E.H., Olofsson P.S., Bickel S., Bouton C., Grande D., Rieth L., Aranow C., Bloom O., Mehta 

A.D., Civillico G., Stevens M.M., Głowacki E., Bettinger C., Schüettler M., Puleo C., Rennaker R., Mohanta S., Carnevale D., Conde 
S.V., Bonaz B., Chernoff D., Kapa S., Berggren M., Ludwig K., Zanos S., Miller L., Weber D., Yoshor D., Steinman L., Chavan S.S., 
Pavlov V.A., Al-Abed Y., Tracey K.J. The Fourth Bioelectronic Medicine Summit «Technology Targeting Molecular Mechanisms»: 
current progress, challenges, and charting the future. Bioelectron Med., 2021. 7(1), 7. https://doi.org/10.1186/s42234-021-00068-6. 

Davies P.C.W. Does quantum mechanics play a non-trivial role in life? BioSystems, 2004, 78, 69–79.
Dörfler S. Neue Lebenskraft durch Bioresonanz. Diagnose, Therapie, Lebensweise. SIMONDO Gesundheitsservice. 2002. 110 

pages. (Gem)
Du X., Allwood G., Webberley K.M., Osseiran A., Wan W., Volikova A., Marshall B.J. A mathematical model of bowel sound 

generation. J. Acoust. Soc. Am. Dec., 2018, 144(6), EL485. https://doi.org/10.1121/1.5080528. 
Fang Y, Meng L., Prominski A., Schaumann E.N., Seebald M., Tian B. Recent advances in bioelectronics chemistry. Chem. Soc. 

Rev. 49(22). 2020. 7978–8035. https://doi.org/10.1039/d0cs00333f. 
Filyunova О., Nevoit G., Potyazenko М., Vainoras А. Bioelectronic Medicine for sports: justification of biophysical mechanisms 

and clinical feasibility of use. Fitoterapiia. Chasopys – Phytotherapy, 2023. 3, 63–72. https://doi.org/10.32782/2522-9680-2023-3-63. 
Gadanec L.K., Swiderski J., Apostolopoulos V., Kelaidonis K., Vidali V.P., Canko A., Moore G.J., Matsoukas J.M., Zulli A. Exist-

ence of Quantum Pharmacology in Sartans: Evidence in Isolated Rabbit Iliac Arteries. Int. J. Mol. 2023. Sci., 24, 17559. https://doi.org/ 
10.3390/ijms242417559. 

Gaillard M.K., Grannis P.D., Sciulli F.J. The Standard Model of Particle Physics. Reviews of Modern Physics, 1999, 71(2), S96–
S111.

Galldiks N., Haupt W.F. Diagnostic value of the electromyography of the extraocular muscles. Clin. Neurophysiol. 2008. 119(12), 
2785–2788. https://doi.org/10.1016/j.clinph.2008.08.026. 

Ganzer P.D., Sharma G. Opportunities and challenges for developing closed-loop bioelectronic medicines. Neural. Regen. Res., 
2019. 14(1), 46–50. https://doi.org/10.4103/1673-5374.243697. 

Gibney S., Hicks J.M., Robinson A., Jain A., Sanjuan-Alberte P., Rawson F.J. Toward nanobioelectronic medicine: Unlocking new 
applications using nanotechnology. Wiley Interdiscip. Rev. Nanomed. Nanobiotechnol., 2021. 13(3), e1693, https://doi.org/10.1002/
wnan.1693. 

Gross J. Magnetoencephalography in Cognitive Neuroscience: A Primer. Neuron. 2019. 2(104). 189–204. https://doi.org/10.1016/ 
j.neuron.2019.07.001. 

Гуляр С.О. Відгук на монографію колективу авторів О.П. Мінцера, М.М. Потяженко, Г.В. Невойт «Магнітоєлектрохімічна 
теорія обміну речовин. Концептуалізація». Буковинський медичний вісник, 2022, 3, 103.

Gunalan A., Mattos L.S. Towards OCT-Guided Endoscopic Laser Surgery-A Review. Diagnostics (Basel), 2023, 11, 13(4), 677. 
https://doi.org/10.3390/diagnostics13040677. 

Gupta V.P. Principles and Applications of Quantum Chemistry, V.P. Gupta -Academic Press. 2016.
Hawking S. A Brief History of Time: From the Big Bang to Black Holes. Transworld Pub.; Book Club edition, 1995, 240 pages.
Her A.Y., Dischl D., Kim Y.H., Kim S.W., Shin E.S. Magnetocardiography for the detection of myocardial ischemia. Front Cardi-

ovasc Med., 2023. 10, 1242215. https://doi.org/10.3389/fcvm.2023.1242215. 
Hübsch T. Advanced Concepts in Particle and Field Theory, Cambridge University Press. 2023.



72 Фітотерапія. Часопис                 № 3, 2024

Медицина

Hyatt H.W., Powers S.K. Mitochondrial Dysfunction Is a Common Denominator Linking Skeletal Muscle Wasting Due to Disease, 
Aging, and Prolonged Inactivity. Antioxidants, 2021, 10, 588. https://doi.org/10.3390/antiox10040588. 

Kanashiro A., Shimizu Bassi G., de Queiróz Cunha F., Ulloa L. From neuroimunomodulation to bioelectronic treatment of rheuma-
toid arthritis. Bioelectron. Med. (Lond.), 2018. 1(2), 151–165. https://doi.org/10.2217/bem-2018-0001. 

Kane N.M., Oware A. Nerve conduction and electromyography studies. J Neurol., 2012. 259(7), 1502–1508. https://doi.org/10.1007/
s00415-012-6497-3. 

Kenneth M.M. Jr. Using Quantum Mechanical Approaches to Study Biological Systems. Acc. Chem. Res., 2014. 47(9), 2804-–2811. 
Keynes R. Patterning spinal nerves and vertebral bones. J. Anat., 2018. 232(4), 534–539. https://doi.org/10.1111/joa.12714. 
Kinder M.V., van Waalwijk van Doorn E.S., Gommer E.D., Janknegt R.A. A non-invasive method for bladder electromyography in 

humans. Arch Physiol Biochem., 1998, 106(1), 2–11. https://doi.org/10.1076/apab.106.1.2.4393. 
Kirsever E., Kiziltan H.S., Yilmaz R. Palliative effects of bioresonance therapy with or without radiotherapy or chemotherapy on 

cancer patients. International Journal of Radiation Research. 2022. 20(1), 43–48. https://doi.org/10.52547/ijrr.20.1.7. 
Колбун М.Д. Відгук на монографію колективу авторів О.П. Мінцер, М.М. Потяженко, Г.В. Невойт «Магнітоєлектрохімічна 

теорія обміну речовин. Концептуалізація», том 1. Актуальні проблеми сучасної медицини: Бюлетень Української медичної 
стоматологічної академії, 2022, 2(22), 134–135.

Kooloos J.G., Vorstenbosch M.A. A tool for teaching three-dimensional dermatomes combined with distribution of cutaneous 
nerves on the limbs. Anat. Sci. Educ., 2013. 6(4), 277–280. https://doi.org/10.1002/ase.1354. 

Levin M. Endogenous bioelectrical networks store non-genetic patterning information during development and regeneration. 
J. Physiol., 2014. 592(11), 2295–2305. https://doi.org/10.1113/jphysiol.2014.271940. 

Levin M. Bioelectric signaling: Reprogrammable circuits underlying embryogenesis, regeneration, and cancer. Cell. 2021. 184(8), 
1971–1989. https://doi.org/10.1016/j.cell.2021.02.034. 

Luis A.V., Marimán A., Ramos B. Silva M.J., Del Campo A. Standpoints in mitochondrial dysfunction: Underlying mechanisms in 
search of therapeutic strategies. Mitochondrion., 2022, 63, 9–22. https://doi.org/10.1016/j.mito.2021.12.006. 

Malmivuo J., Plonsey R. Bioelectromagnetism: Principles and Applications of Bioelectric and Biomagnetic Fields. NY: Oxford 
University Press. 1995. 641 pages.

Marais A., Adams B., Ringsmuth A.K. Ferretti M., Gruber J.M., Hendrikx R., Schuld M., Smith S.L., Sinayskiy I., Krüger T.P.J., 
Petruccione F., van Grondelle R. The future of quantum biology. J. R. Soc. Interface, 2018, 15(148), 20180640. https://doi.org/10.1098/
rsif.2018.0640. 

Marcia S., Saba L. Radiofrequency Treatments on the Spine. Springer International Publishing. 2017. https://doi.org/10.1007/978-3-
319-41462-1. 

Mehra J. Quantum Mechanics and the Explanation of Life: The inclusion of human consciousness in quantum physics recognizes 
mind as the primary reality: Will a new science arise that can harmonize quantum physics and biology? American Scientist, 2021, 
61(6), 722–728. 

Mintser O., Potyazhenko M., Vainoras А., Bumblyte I.A., Nevoit G. Informational analytical representations of the Magnetoelec-
trochemical Theory of metabolism, life and health. Ukrainian Journal of Medicine, Biology and Sports, 2022, 7, 6, 232–246. https://
doi.org/10.26693/jmbs07.05.232. 

Mintser O.P., Potiazhenko M.M., Nevoit G.V. Evaluation of the human bioelectromagnetic field in medicine: the development of 
methodology and prospects are at the present scientific stage. Wiadomości Lekarskie, 2019, 5(II), 1117–1121. https://doi.org/10.36740/
WLEK201905231. 

Мінцер О.П., Потяженко М.М., Невойт Г.В. Магнітоелектрохімічна теорія метаболізму. Концептуалізація. Том 1 : 
монографія : у 2-х т. Київ – Полтава: Інтермедсервіс, 2021. 351 с.

Mintser O., Potiazhenko M., Nevoit G. Informational analytical representations of the magneto-electrochemical theory of life and 
health. Journal of Applied Interdisciplinary Research. 2023. 2. 91–98.

Мінцер О.П., Невойт Г.В., Потяженко М.М. Мітохондріальна дисфункція у загальному континуумі неінфекційних 
захворювань із позиції системної медицини. Частина І. Огляд літератури і результати теоретичного дослідження. Український 
медичний часопис, 2022. 1, 67–74. https://doi.org/10.32471/umj.1680-3051.147.227281. 

Mintser O.P., Semenets V.V., Potiazhenko M.М., Рodpruzhnykov P.М., Nevoit G.V. The study of the electromagnetic component 
of the human body as a diagnostic indicator in the examination of patients with Non-Communicable diseases: problem statement. 
Wiadomości Lekarskie. 2020. 6(73), 1279–1283. https://doi.org/10.36740/WLek202006139. 

Muresan D., Salcudean A., Sabau D.C., Bodo C.R., Gabos Grecu I. Bioresonance therapy may treat depression. J. Med. Life. 2021. 
14(2), 238–242. https://doi.org/10.25122/jml-2021-0008. 

Muresan D., Voidăzan S., Salcudean A., Bodo C.R., Grecu I.G. Bioresonance, an alternative therapy for mild and moderate depres-
sion. Exp. Ther. Med., 2022, 23(4), 264. https://doi.org/10.3892/etm.2022.11190. 

Nevoit G., Filiunova O., Potyazhenko M., Mintser O., Bumblyte I.A., Vainoras A. 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: 
towards the concept of Bioelectronic Medicine. Journal of Complexity in Health Sciences, 2023, 6, 2, 49–66. https://doi.org/10.21595/
chs.2023.23867. 

Nevoit G., Bumblyte I.A., Potyazhenko M., Mintser O., Vainoras A. 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. 
Journal of Complexity in Health Sciences, 2023, 1(6), 1–15. https://doi.org/10.21595/chs.2023.23443. 

Nevoit G., Bumblyte I.A., Potyazhenko M., Mintser O. 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 water. Journal of Com-
plexity in Health Sciences. 2022, 2(5), 45–57. https://doi.org/10.21595/chs.2022.23089. 



Фітотерапія. Часопис                 № 3, 2024 73

Медицина

Nevoit G., Bumblyte I.A., Potyazhenko M., Mintser O. 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 cell membranes. Journal 
of Complexity in Health Sciences, 2022, 1(5), 22–34. https://doi.org/10.21595/chs.2022.22787. 

Nevoit G., Filiunova O., Potyazhenko M., Mintser O., Bumblyte I.A., Vainoras A. 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: 
towards the concept of Bioelectronic Medicine. Journal of Complexity in Health Sciences, 2023, 6(2), 49–66. https://doi.org/10.21595/
chs.2023.23867. 

Невойт Г.В. Магнітоелектрохімічна концепція обміну речовин: постулати і основні висновки. Частина 1. Актуальні 
проблеми сучасної медицини: Бюлетень Української медичної стоматологічної академії, 2021. 1(21), 203–209. https://doi.org/
10.31718/2077-1096.21.1.203. 

Невойт Г.В. Магнітоелектрохімічна концепція обміну речовин: постулати і основні висновки. Частина 2. Актуальні 
проблеми сучасної медицини: Бюлетень Української медичної стоматологічної академії, 2021. 2(21), 229–233. https://doi.org/
10.31718/2077-1096.21.1.203.

Nevoit G.V., Рotiazhenko М.М., Mintser O.P., Babintseva L.Yu. Electro-photonic Emission Analysis and Hardware-software 
Recording of Heart Rate Variability during an Objective Structured Clinical Examination. World of Medicine and Biology, 2020, 74(4), 
107–111. https://doi.org/10.26724/2079-8334-2020-4-74-107-111. 

Niggli H.J. Biophotons: Ultraweak Light Impulses Regulate Life Processes in Aging., J. Gerontol. Geriat. Res., 2014, 3, 2. https://
doi.org/10.4172/2167-7182.1000143. 

Nowak R. Theoretical Concepts of Quantum Mechanics, Scitus Academics. 2017.
Olofsson P.S., Tracey K.J. Bioelectronic medicine: technology targeting molecular mechanisms for therapy. J. Intern. Med. 2017, 

282(1), 3–4. https://doi.org/10.1111/joim.12624. 
Paganini P. Fundamentals of Particle Physics: Understanding the Standard Model, Cambridge University Press. 2023.
Peacock K.A. The Quantum Revolution, Greenwood: Publishing Group. 2008.
Popp F.A. Die Botschaft der Nahrung. Zweitausendeins, 181 pages. 2005.
Popp F.-A., Li K.H., Gu Q. Recent Advances in Biophoton Research and its Applications, World Scientific Publishing – Singapore. 1992.
Потяженко М.М., Невойт А.В. Енергетична система людини у світлі сучасних фізикобіологічних знань, концепцій і гіпотез. 

Український медичний часопис, 2019. 4(ІІ), 24–29. https://doi.org/10.32471/umj.1680-3051.132.161372.
Rackaityte E., Lynch S.V. The human microbiome in the 21st century. Nat. Commun., 2020, 1, 5256. https://doi.org/10.1038/

s41467-020-18983-8. 
Rayi A., Murr N.I. Electroencephalogram. In: StatPearls [Internet]. Treasure Island (FL): StatPearls Publishing. 2022.
Rüschenschmidt H., Volk G.F., Anders C., Guntinas-Lichius O. Electromyography of Extrinsic and Intrinsic Ear Muscles in Healthy 

Probands and Patients with Unilateral Postparalytic Facial Synkinesis. Diagnostics (Basel), 2022, 12(1), 121. https://doi.org/10.3390/
diagnostics12010121. 

San-Millán I. The Key Role of Mitochondrial Function in Health and Disease. Antioxidants, 2023, 12, 782. https://doi.org/10.3390/
antiox12040782. 

Sevcencu C. Single-interface bioelectronic medicines-concept, clinical applications and preclinical data. J. Neural. Eng. 2022. 
19(3). https://doi.org/10.1088/1741-2552/ac6e08. 

Shimura M., Mizumoto A., Xia Y. Multipoint surface electromyography measurement using bull’s-eye electrodes for wide-area 
topographic analysis. J. Physiol. Anthropol. 2023. 42, 24. https://doi.org/10.1186/s40101-023-00342-3. 

Sikdar S., Srbely J., Shah J., Assefa Y., Stecco A., DeStefano S., Imamura M., Gerber L.H. A model for personalized diagnostics 
for non-specific low back pain: the role of the myofascial unit. Front. Pain. Res. (Lausanne). 2023, 4, 1237802. https://doi.org/10.3389/
fpain.2023.1237802. 

Sindhwani S., Chan W.C.W. Nanotechnology for modern medicine: next step towards clinical translation. J. Intern. Med., 2021, 
290(3), 486–498. https://doi.org/10.1111/joim.13254. 

Singh A.K., Awasthi R., Malviya R. Bioelectronic medicines: Therapeutic potential and advancements in next-generation cancer 
therapy. Biochim. Biophys. Acta Rev. Cancer. 2022. 1877(6), 188808. https://doi.org/10.1016/j.bbcan.2022.188808. 

Soufineyestani M., Dowling D., Khan A. Electroencephalography (EEG) Technology Applications and Available Devices. Appl. 
Sci., 2020, 10, 7453. https://doi.org/10.3390/app10217453. 

Stefanov M. Primo Vascular System: Before the Past, Bizarre Present and Peek After the Future. J Acupunct Meridian Stud. 2022. 
15(1), 61–73. https://doi.org/10.51507/j.jams.2022.15.1.61. 

Suissa J.S., Friedman W.E. From cells to stems: the effects of primary vascular construction on drought-induced embolism in fern 
rhizomes. New Phytol., 2021, 232, 2238–2253. https://doi.org/10.1111/nph.17629. 

Sylver N. The Rife Handbook of Frequency Therapy and Holistic Health Hardcover, Desert Gate. 2011. 768 pages. 
Szilard L. On the decrease of entropy in thermodynamic system by intervention of intelligent beings. Zeitschrift fu¨r Physik, 1929, 

53, 840e856. 
Toybe S., Sagava T., Ueda M., Mueyuki E., Sano M. Experimental demonstration of information-to-energy conversion and valida-

tion of the generalized Jarzynski equality. Nature Physics, 2010, 6, 988e992.
Trofè A., Piras A., Muehsam D., Meoni A., Campa F., Toselli S., Raffi M. Effect of Pulsed Electromagnetic Fields (PEMFs) on Mus-

cular Activation during Cycling: A Single-Blind Controlled Pilot Study. Healthcare (Basel). 2023. 11(6). 922. https://doi.org/10.3390/
healthcare11060922. 

Ursell L.K., Metcalf J.L., Parfrey L.W., Knight R. Defining the human microbiome. Nutr. Rev., 2012. 70, 1, S38–44.  
https://doi.org/10.1111/j.1753-4887.2012.00493.x. 

VanWijk R. Bio-photons and Bio-communication. Journal of Scientific Exploration, 2001. 15, 2, 183–197.



74 Фітотерапія. Часопис                 № 3, 2024

Медицина

Vértesi C. Infectious Disease Treatment with Radio Frequency Resonance. Washington: Alterra. 2004. 316 рages. 
Vertesi C. The Use of Radiofrequency in the Medicine. Revised by Dr. K Eszto. Budapest. 2010. 655 pages. URL: 
Vodyanoy V, Pustovyy O., Globa L., Sorokulova I. Primo-Vascular System as Presented by Bong Han Kim. Evid. Based Comple-

ment Alternat. Med., 2015, 361974. https://doi.org/10.1155/2015/361974. 
Wells J.D. Discovery Beyond the Standard Model of Elementary Particle Physics, In Springerbriefs in Physics Ser.; Springer: 

Nature Switzerland AG. 2020.
Whitman P.A., Launico M.V., Adigun O.O. Anatomy, Skin, Dermatomes. [Updated 2023 Oct 24]. In: StatPearls [Internet]. Treasure 

Island (FL): StatPearls. 2024. URL: https://www.ncbi.nlm.nih.gov/books/NBK535401/.
Wild C. Bioresonance therapy for allergies, atopic dermatitis, non-organic gastrointestinalcomplaints, pain and rheumatic diseases: 

Systematic Review. Ludwig Boltzmann Gesellschaft GmbH, Vienna. 2009. 26 Pages.
Will R.D. Terapia de biorresonancia. La medicina del siglo XXI Ediciones Obelisco S.L. 2003.
Won S.M., Song E., Reeder J.T., Rogers J.A. Emerging Modalities and Implantable Technologies for Neuromodulation. Cell, 2020, 

181(1), 115–135. https://doi.org/10.1016/j.cell.2020.02.054. 
Wu M., Luan L., Pranata A., Witchalls J., Adams R., Bousie J., Han J. Is high intensity laser therapy more effective than other 

physical therapy modalities for treating knee osteoarthritis? A systematic review and network meta-analysis. Front. Med. (Lausanne), 
2022, 9, 956188. https://doi.org/10.3389/fmed.2022.956188. 

Yamanouchi K. Quantum Mechanics of Molecular Structures, Berlin Heidelberg: Springer-Verlag. 2016.
Yang Y., Cui T., Li D., Ji S., Chen Z., Shao W., Liu H., Ren T.-L. Breathable Electronic Skins for Daily Physiological Signal Mon-

itoring. Nano-Micro Lett., 2022. 14, 161. https://doi.org/10.1007/s40820-022-00911-8. 
Yip M., Madl P. The Light of Life – Biophotonics. 2006. 6, 303-311. URL: biophysics.sbg.ac.at/home.htm.
Zhang S., Chhetry A., Abu Z.Md., Sharma S., Park C., Yoon S., Park J.Y. On-skin ultrathin and stretchable multifunctional sensor 

for smart healthcare wearables. npj Flex Electron, 2022, 6, 11. https://doi.org/10.1038/s41528-022-00140-4. 
Ждан В.М., Кайдашев І.П., Невойт Г.В. Психосоматичні розлади в практиці лікаря-інтерніста : навчально-методичний 

посібник. Полтава : Вікпринт, 2011. 344 с.

REFERENCES
Alway, S.E., Paez, H.G., & Pitzer, C.R. (2023). The Role of Mitochondria in Mediation of Skeletal Muscle Repair. Muscles. 2, 

119–163. Doi:10.3390/muscles2020011.
Binhi, V.N., & Rubin, A.B. (2022). Theoretical Concepts in Magnetobiology after 40 Years of Research. Cells. 11(2), 274. Doi: 

10.3390/cells11020274. 
Bischof, M. (2008). Biophotonen – Das Licht in unseren Zellen. Zweitausendeins.522 pages [in German]. 
Bordoni, B., & Simonelli, M. (2018). The Awareness of the Fascial System. Cureus. 10, 10, e3397. Doi: 10.7759/cureus.3397. 
Cai, D.C., Chen, C.Y., & Lo, T.Y. (2022). Foot Reflexology: Recent Research Trends and Prospects. Healthcare (Basel). 11(1), 9. 

Doi: 10.3390/healthcare11010009. 
Casanova, A., Wevers, A., Navarro-Ledesma, S., Pruimboom, L. (2023). Mitochondria: It is all about energy. Front Physiol. 14, 

1114231. Doi: 10.3389/fphys.2023.1114231.
Chang, J., Fisch, J., & Popp, F.A. (1998). Biophotons. Springer Science & Business Media, 414 pages.
Chen, X., Ji, Y., Liu, R., Xucheng Zhu, X., Wang, K., Yang, X., Liu, B., Gao, Z., Huang, Y., Shen, Y., Liu, H. & Sun, H. (2023). 

Mitochondrial dysfunction: roles in skeletal muscle atrophy. J. Transl. Med. 21, 503. Doi:10.1186/s12967-023-04369-z.
Cifra, M., Fields, J.Z., & Farhadi, A. (2011). Electromagnetic cellular interactions. Prog. Biophys. Mol. Biol. 105, 3, 223–246. 

Doi:10.1016/j.pbiomolbio.2010.07.003.
Cifra, M., Van Wijk, E., Koch, H., Bosman, S., & Van Wijk, R. (2007). Spontaneous ultraweak photon emission from human hands 

is time dependent. Radioengineering. 16, 2, 15e19. 
Dorfer, L., Moser, M., Bahr, F., Spindler, K., Egarter-Vigl, E., Giullén, S., Dohr, G., & Kenner, T. (1999). A medical report from the 

stone age? The Lancet. 354, 9183, 1023–1025. Doi: 10.1016/S0140-6736(98)12242-0.
Dorfer, L., Moser, M., Spindler, K., Bahr, F., Egarter-Vigl, E., & Dohr, G. (1998). 5200-Year-old acupuncture in central Europe? 

Science. 282, 5387, 242–243. 
Fujiwara, S., & Yu, S.B. (1967). Bonghan theory’morphological studies. Igaku noAyumi. 60, 567–577.
Gremmingera, V.L., Harrelsona, E.N., Crawforda, T.K., Adrienne Ohler, A., Schulz, L.C., Rector, R.S., & Phillips, C.L. (2021). 

Skeletal muscle specific mitochondrial dysfunction and altered energy metabolism in a murine model (oim/oim) of severe osteogenesis 
imperfecta. Mol. Genet. Metabol. 4(132), 244–253. Doi:10.1016/j.ymgme.2021.02.004.

Guntinas-Lichius, O., Prengel, J., Cohen, O., Mäkitie, A.A., Vander Poorten, V., Ronen, O., Shaha, A., & Ferlito, A. (2022). Patho-
genesis, diagnosis and therapy of facial synkinesis: A systematic review and clinical practice recommendations by the international 
head and neck scientific group. Front. Neurol. 13, 1019554. Doi: 10.3389/fneur.2022.1019554.

Hossein, M.A., Tian, Y.Y., Huang, T., Zhang, Y.Q., Che, Y.Z., & Zhang, W.B. (2011). Finding a novel threadlike structure on the 
intra-abdominal organ surface of small pigs by using in vivo trypan blue staining. In: Soh KS, Kang KA, Harrison D, editors. The Primo 
Vascular System. New York, NY, USA: Springer, pp. 63–70.

Huang, X., Du, C., Zhou, Y., Jiang, C., Pu, X., Liu, W., Hu, W., Chen, H., & Wang, Z.L. (2016). Piezo-Phototronic Effect in a 
Quantum Well Structure. ACS Nano. 10, 5, 5145–52. Doi: 10.1021/acsnano.6b00417.

Jing, H.D.N., & Wen, S. (1963). Simple Questions of the Inner Classic of the Yellow Emperor, Publishing House of the People’s 
Hygiene,Beijing, China. University of California Press, 1560 pages.



Фітотерапія. Часопис                 № 3, 2024 75

Медицина

Kang, K.A. (2016). Chronological Review on Scientific Findings of Bonghan System and Primo Vascular System. Adv. Exp. Med. 
Biol. 923, 301–309, Doi: 10.1007/978-3-319-38810-6_40.

Kang, K.A. (2022). Bonghan (primo vascular) system, elucidated by Bong Han Kim: Kim’s findings, later verifications, new find-
ings, and prospective. Precision and Future Medicine. 6(2), 117–137. Doi: 10.23838/pfm.2022.00030. 

Kellner, G. (1966). Bau und Funktion der Haut. Dtsch Zschr Akup. 15, 1–31 [in Germany].
Kim, B.H. (1962). Study on the reality of acupuncture meridians. Journal of Jo Sun Medicine. 9, 5–13.
Kim, B.H. (1963). On the acupuncture meridian system. Journal of Jo Sun Medicine. 90, 6–35.
Kim, B.H. (1963). On the Kyungrak System. Journal of the Academy of Medical Science of the Democratic People'S Republic of 

Korea. 90, 1–41.
Kim, B.H. (1964). On the Kyungrak System, Forein Language Publishing House, Pyongyang, North Korea, 41 pages. 
Kim, B.H. (1965). Kyungrak System and Sanal Theory, Medical Literature, Medical Science Press, Pyongyang, North Korea. 
Kim, B.H. (1965). Sanal and hematopoiesis. Journal of Jo Sun Medicine. 108, 1–6.
Kim, B.H. (1965). Sanal theory. Journal of Jo Sun Medicine. 108, 39–62.
Kim, B.H. (1965). The Kyungrak system. Journal of Jo Sun Medicine. 108. 1–38.
Kim, J., Kim, Y., Lee, Y.J., Kobayashi, M., Tsutsumi, Y., Kondo, R., Seung, K.L., & Soh, K.S. (2007). Spontaneous ultraweak 

photon emission during the cell population of culture HeLa cell line. J. Health. Sci. 53, 4, 481e485.
Kim, H.G. (2022). Achievements of PVS (Primo Vascular System) Research from a Historical Perspective. J. Acupunct. Meridian 

Stud. 15(1), 50–60. Doi: 10.51507/j.jams.2022.15.1.50. 
Kim, J., Jung, J., & Potroz, M. (2011). Summary of Bong-Han Kim’s publications. In: Soh KS, Kang KA, Harrison D, editors. The 

Primo Vascular System. New York, NY, USA: Springer; 2011. pp. 7–17.
Kobayashi, M. Kikuchi, D., & Okamura, H. (2009). Imaging of ultraweak spontaneous photon emission from human body display-

ing diurnal rhythm. PLoS ONE. 4, 7, e6256. Doi: 10.1371/journal.pone.0006256.
Kobayashi, M., & Inaba, H. (2000). Photon statistics and correlation analysis of ultraweak light originating from living organisms 

for extraction of biological information. Appl. Opt. 39, 183–192. Doi:10.1364/AO.39.000183. 
Kobayashi, M., Iwasa, T., & Tada, M. (2016). Polychromatic spectral pattern analysis of ultra-weak photon emissions from a 

human body. J. Photochem. Photobiol. B. 159, 186–190. Doi:10.1016/j.jphotobiol.2016.03.037. 
Kumar, S.K., Srinivasan, T.M., Nagendra, H.R., & Marimuthu, P. (2016). Electrophotonic Imaging Based Analysis of Diabetes. Int. 

J. Complement. Alt. Med., 4, 5, 00134. Doi:10.15406/ijcam.2016.04.00134. 
Kwon, J.H., Baik, K.Y., Lee, B.C., Soh, K.S., Lee, N.J., & Kang, C.J. (2007). Scanning probe microscopy study of microcells from 

the organ surface Bonghan corpuscle. Appl. Phys. Lett. 90, 173903, 1e3. 
Kwon, B.S., Chang, M.H., Yu, S.S., Lee, B.C., Ro, J.Y., & Hwang, S. (2012). Microscopic nodes and ducts inside lymphat-

ics and on the surfaces of internal organs are rich in granulocytes and secretory granules. Cytokine. 60, 2, 587–592. Doi: 10.1016/ 
j.cyto.2012.07.016.

Lee, B.C., Kim, H.B., Sung, B., Kim, K.W., Sohn, J., Son, B., Chang, B.-J., & Soh, K.-S. (2011). Network of endocardial vessels. 
Cardiology. 118, 1e7. Doi:10.1159/000323844.

Lee, B.-C., Yoo, J.S., Ogay, V., Kim, K.W., Dobberstein, H., Soh, K.-S., & Chang, B.-S. (2007). Electron microscopic study of 
novel threadlike structures on the surfaces of mammalian organs. Microscopy Research and Technique. 70, 1, 34–43. Doi:10.1002/
jemt.20383.

Lee, C., Seol, S.K., Lee, B.C., Hong, Y.K., Je, J.H., & Soh, K.S. Alcian blue staining method tovisualize Bonghan threads inside 
large caliber lymphatic vessels and X-ray microtomography to reveal their microchannels. Lymphat. Res. Biol. 2006;4:181e190.

Lee, B.-C., Baik, K.Y., Johng, H.-M., Nam, T.J., Lee, J., Sung, B., Choi, C., Park, W.-H., Park, E.-S., Park, D.-H., Yoon, Y.-S., & 
Soh, K.-S. (2004). Acridine orange staining method to reveal the characteristic features of an intravascular threadlike structure. Ana-
tomical Record. B. 2004;278(1):27–30. Doi:10.1002/ar.b.20018.

Levin, M. (2014). Endogenous bioelectrical networks store non-genetic patterning information during development and regenera-
tion. J. Physiol. 592(11), 2295–2305. Doi: 10.1113/jphysiol.2014.271940. 

Levin, M. (2021). Bioelectric signaling: Reprogrammable circuits underlying embryogenesis, regeneration, and cancer. Cell. 
184(8), 1971–1989. Doi: 10.1016/j.cell.2021.02.034. 

Li, Y., Li, N., Liu, W., Prominski, A., Kang, S., Dai, Y., Liu, Y., Hu, H., Wai, S., Dai, S., Cheng, Z., Su, Q., Cheng, P., Wei, C., Jin, L.,  
Hubbell, J.A., Tian B., & Wang, S. (2023). Achieving tissue-level softness on stretchable electronics through a generalizable soft inter-
layer design. Nat. Commun. 14, 4488. Doi:10.1038/s41467-023-40191-3.

Madl, P. (2006). Biophotonics or the light of life. Lecture Series: Block I/IV – Biophysics in Life Sciences. Of Physics & Biophys-
ics. University of Salzburg Dep. 

Malina, C., Di Bartolomeo, F., Kerkhoven, E.J., & Nielsen, J. (2021). Constraint-based modeling of yeast mitochondria reveals the 
dynamics of protein import and iron-sulfur cluster biogenesis. iScience. 24(11), 103294. Doi: 10.1016/j.isci.2021.103294. 

McClave, S.A., & Snider, H.L. (2001). Dissecting the energy needs of the body. Curr. Opin Clin. Nutr. Metab. Care. 4, 2, 143–147. 
Doi: 10.1097/00075197-200103000-00011. 

McTiernan, A., Friedenreich, C.M., Katzmarzyk, P.T., Powell, K.E., Macko, R., Buchner, D., Pescatello, L.S., Bloodgood, B., Ten-
nant, B., & Vaux–Bjerke, A. (2019). Physical activity in cancer prevention and survival: A systematic review. Med. Sci. Sport. Exerc. 51,  
1252. Doi: 10.1249/MSS.0000000000001937.

Mintser, O., Potyazhenko, M., & Nevoit, G. (2023). Informational analytical representations of the magneto-electrochemical theory 
of life and health. Journal of Applied Interdisciplinary Research. 2, 91–98. Doi: https://doi.org/10.25929/38d5-p759.



76 Фітотерапія. Часопис                 № 3, 2024

Медицина

Mintser, O.P., Potyazhenko, M.M. & Nevoit, G.V. (2021). Magnetoelectrochemical Theory of Metabolism. Volume 1 Conceptual-
ization, monograph. in 2 volumes, Kyiv-Poltava: Interservice, 351 pages [in Ukrainian].

Mintser, O.P., Semenets, V.V., Potyazhenko, M.М., Рodpruzhnykov, P.М., & Nevoit G.V. (2020). The study of the electromagnetic 
component of the human body as a diagnostic indicator in the examination of patients with Non-Communicable diseases: problem 
statement. Wiadomości Lekarskie. 6(73), 1279–1283. Doi: 10.36740/WLek202006139.

Myers, T.W. (2020). Anatomy Trains. Myofascial Meridians for Manual Therapists and Movement Professionals. 4th edition, 
Elsevier, 378 pages. 

Nevoit, G., Bumblyte, I.A., Potyazhenko M. & Mintser, O. (2022). 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 water. 
Journal of Complexity in Health Sciences. 2(5), 45–57. Doi: org/10.21595/chs.2022.23089.

Nevoit, G., Bumblyte, I.A., Potyazhenko, M. & Mintser, O. (2022). 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 cell mem-
branes. Journal of Complexity in Health Sciences. 1(5), 22–34. Doi: org/10.21595/chs.2022.22787.

Nevoit, G., Bumblyte, I.A., Potyazhenko, M., Mintser, O., & Vainoras, A. (2023). 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. Journal of Complexity in Health Sciences. 1(6), 1–15. Doi:10.21595/chs.2023.23443.

Nevoit, G.V. (2021). Magnitoelektrohimichna kontseptsiya obminu rechovin: postulate i osnovni visnovki. Chastina 2. [Magne-
toelectrochemical concept of metabolism: postulates and main conclusions. Part 2.] Actual Problems of the Modern Medicine: Bulletin 
of Ukrainian Medical Stomatological Academy. 2(21), 229–233. Doi: 10.31718/2077-1096.21.1.203 [in Ukrainian]. 

Nevoit, G.V., Potyazhenko, М., & Mintser, О. (2021). Systemic dependences of changes in body composition with the progression 
of non-communicable diseases. The world of medicine and biology. 3, 77, 132–137. Doi:10.26724/2079-8334-2021-3-77-132-137.

Nevoit, G.V., Мintser, O.P., Potyazhenko, M.M., & Babintseva, L.Yu. (2021). Electro-photonic emission analysis in function-
ally health respondents and patients with non-communicable diseases. Wiadomości Lekarskie. 6, 74, 1439–1444. Doi: 10.36740/
WLek202106128. 

Nevoit, G.V., Рotyazhenko, М.М., Mintser, O.P., & Babintseva, L.Yu. (2020). Electro-photonic Emission Analysis and Hard-
ware-software Recording of Heart Rate Variability during an Objective Structured Clinical Examination. World of Medicine and Biol-
ogy. 74, 4, 107–111. Doi:10.26724/2079-8334-2020-4-74-107-111.

Niggli, H.J. (2014). Biophotons: Ultraweak Light Impulses Regulate Life Processes in Aging., J. Gerontol. Geriat. Res., 3, 2. 
Doi:10.4172/2167-7182.1000143.

Niggli, H.J., Tudisco, S., Lanzanò, L., Applegate, L.A., Scordino, A., & Musumeci, F. (2008). Laser-ultraviolet-A-induced 
ultraweak photon emission in human skin cells: A biophotonic comparision between keratinocytes and fibroblasts. Indian J. Exp. Biol. 
46, 358–363.

Okabe, T. (2024). Evolutionary origins of Fibonacci phyllotaxis in land plants. Heliyon. 10(6), e27812. Doi: 10.1016/j.heli-
yon.2024.e27812. 

Park, S.Y., Gifford, J.R., Andtbacka, R.H., Trinity, J.D., Hyngstrom, J.R., Garten, R.S., Diakos, N.A., Ives, S.J., Dela, F., Larsen, 
S., Drakos, S., & Richardson, R.S. (2014). Cardiac, skeletal, and smooth muscle mitochondrial respiration: are all mitochondria created 
equal? Am. J. Physiol. Heart Circ. Physiol. 307, 3, H346-52. Doi: 10.1152/ajpheart.00227.2014. 

Park, S.H. (2009). Bioelectrical Study of Bonghan System. In: Ph.D.dissertation. Seoul: Seoul National University.
Popp, F.A. (2005). Die Botschaft der Nahrung. Zweitausendeins, 181 pages [in German]. 
Popp, F.A. (2006). Coupling of Fröhlich-modes as a basis for biological regulation. In: Hyland, G.J., Rowlands, P. (Eds.), Herbert 

Fröhlich, FRS, a Physicist Ahead of His Time: a Centennial Celebration of His Life and Work. University of Liverpool.
Popp, F.-A., Li, K.H., & Gu Q. (1992). Recent Advances in Biophoton Research and its Applications, World Scientific Publishing – 

Singapore.
Popp, F.A., Nagl, W., Li, K.H., Scholz, W., Weingärtner, O., & Wolf, R. (1984). Biophoton emission. New evidence for coherence 

and DNA as source. Cell Biophys. 6, 33–52. 
Potyazhenko, М.М. & Nevoit, G.V. (2019). Energeticheskaya sistema cheloveka v svete sovremennyih fiziko-biologicheskih 

znaniy, kontseptsiy, gipotez [The energy system of humans in the world contains current physical and biological knowledge, concepts, 
hypotheses]. Ukrainian medical journal, 4(ІІ), 24–29. Doi. 10.32471/umj.1680-3051.132.161372 [in Ukrainian].

Runge, N., Aina, A., & May, S. (2022). The Benefits of Adding Manual Therapy to Exercise Therapy for Improving Pain and 
Function in Patients With Knee or Hip Osteoarthritis: A Systematic Review With Meta-analysis. J. Orthop. Sports Phys. Ther. 52(10), 
675–A13. Doi: 10.2519/jospt.2022.11062.

Salari, V., Valian, H., Bassereh H., Bókkon, I., & Barkhordari, A. (2015). Ultraweak Photon Emission in the Brain. J. Integr. Neu-
rosci. 14, 419–429. Doi.org/10.1142/S0219635215300012.

San-Millán, I. (2023). The Key Role of Mitochondrial Function in Health and Disease. Antioxidants. 12, 782. Doi: 10.3390/
antiox12040782.

Scaletta, C., Popp, F.A., Niggli, H.J., Applegate, L.A., & Yan, Yu. (2001). UV-induced DNA damage and ultraweak photon emis-
sion in human fibroblastic skin cells: parameters to trigger intra– and extra-cellular photobiostimulation. Trends in Photochemistry & 
Photobiology. 8, 53–65.

Schlebusch, K.-P., Maric-Oehler W., & Popp F.-A. (2005). Biophotonics in the infrared spectral range reveal acupuncture meridian 
structure of the body. The Journal of Alternative and Complementary Medicine. 11, 1, 171–173. Doi: 10.1089/acm.2005.11.171.



Фітотерапія. Часопис                 № 3, 2024 77

Медицина

Schnorrenberger, C. (1996). Morphological foundations of acupuncture: an anatomical nomenclature of acupuncture structures. 
Acupuncture in Medicine. 14, 2, 89–103. 

Schnorrenberger, C. (2005). An interpretation of fundamental ideographs of Chinese medicine. Erroneous Western translations of 
basic Chinese medical characters reduce the significance of the German Gerac-studies (‘Modellvorhaben’). Chweizerische Zeitschrift 
fur Ganzheitsmedizin. 17, 3, 150–156. 

Schnorrenberger, C. (2008). Anatomical roots of Chinese medicine and acupuncture. Anatomie-Eine Historische Grundlage der 
Chinesischen Medizin und Akupunktur. 20, 3, 163–171. 

Scholkmann, F., Shen, Y., & Ryu, P.D. (2019). Microscopic detection of a red thread-like structure inside primo vessels and primo 
nodes from the intestine surface of rats. Matters (Zur). Available from: https://doi.org/10.5167/uzh-177094.

Soh K.-S., Kang K.A., & Ryu Y.H. (2013). 50 years of Bong-Han theory and 10 years of primo vascular system. Evidence-Based 
Complementary and Alternative Medicine. 2013, ID 587827. Doi: 10.1155/2013/587827.

Soh, K.S. (2004). Bonghan duct and acupuncture meridian as optical channel of biophoton. Journal of the Korean Physical Society. 
45, 1196e1198. 

Soh, K.-S. (2009). Bonghan circulatory system as an extension of acupuncture meridians. Journal of Acupuncture and Meridian 
Studies. 2(2), 93–106. Doi: 10.1016/S2005-2901(09)60041-8.

Soh, K.-S., Kang K.A., & Harrison, D.K. (2011). The Primo Vascular System: Its Role in Cancer and Regeneration. New York, NY, 
USA: Springer, 338 pages.

Song, N., Mei, S., Wang, X., Hu, G., & Lu, M. (2024). Focusing on mitochondria in the brain: from biology to therapeutics. Transl 
Neurodegener. 13, 23. Doi:10.1186/s40035-024-00409-w. 

Stefanov, M. (2012). Critical review and comments on BH Kim’s work on the primo vascular system. J. Acupunc. Meridian. Stud. 
5, 241e247. Doi:10.1016/j.jams.2012.07.008.

Stefanov, M. (2022). Primo Vascular System: Before the Past, Bizarre Present and Peek After the Future. J Acupunctю Meridian 
Stud. 2022 Feb 28;15(1):61–73. Doi: 10.51507/j.jams.2022.15.1.61. 

Stefanov, M., Potroz, M., & Kim, J. (2013). The Primo Vascular System as a new anatomic system. J. Acupunct. Meridian Stud. 6, 
6, 331–338. Doi:10.1016/j.jams.2013.10.001.

Stefanov, М., & Kim, J. (2015). Visualizing the peripheral Primo Vascular System in mice skin by using the polymer. Mercox. 
J. Pharmacopuncture. 18, 3, 75–79. Doi: 10.3831/KPI.2015.18.028.

Sun, M., Van Wijk, E., Koval, S., Van Wijk, R., He, M., Wang, M., Hankemeier, T., & Van der Greef, J. (2017). Measuring ultra-
weak photon emission as a non-invasive diagnostic tool for detecting early-stage type 2 diabetes: a step toward personalized medicine. 
J. Photochem. Photobiol. B. 166, 86–93. Doi:org/10.1016/j.jphotobiol.2016.11.013.

Tinsley, J.N., Molodtsov, M.I., & Prevedel, R. (2016). Direct Detection of a Single Photon by Humans. Nat. Commun. 7, 12–17. 
Doi:10.1038/ncomms12172.

Tsuchida, K., & Kobayashi, M. (2020). Oxidative stress in human facial skin observed by ultraweak photon emission imaging and 
its correlation with biophysical properties of skin. Sci. Rep. 10, 9626. Doi:10.1038/s41598-020-66723-1.

Usui, S., Tada, M., & Kobayashi, M. (2019). Non-invasive visualization of physiological changes of insects during metamorphosis 
based on biophoton emission imaging. Sci. Rep. 9, 1, pp. 8576. Doi:org/10.1038/s41598-019-45007-3. 

Van Wijk, E., Kobayashi, M., Van Wijk, R., & van der Greef, J. (2013). Imaging of Ultra-Weak Photon Emission in a Rheumatoid 
Arthritis Mouse Model. PLoS ONE. 8, 12, e84579. Doi: 10.1371/journal.pone.0084579.

Van Wijk, R. (2014). Light in shaping life – Biophotons in biology and medicine. Geldermalsen: Meluna Research, 419 pages.
Van Wijk, R., & Shen, X. (2005). Biophotonics: Optical Science and Engineering for the 21st Century. Springer New York, NY, 

222 pages. Doi:10.1007/b106475. 
Van Wijk, R., Van Wijk, E.P.A., Pang, J., Yang, M., Yan, Y., & Han, J. (2020). Integrating Ultra-Weak Photon Emission Analysis in 

Mitochondrial Research. Front. Physiol. 11, 717. Doi.org/10.3389/fphys.2020.00717. 
VanWijk, R. (2001). Bio-photons and Bio-communication. Journal of Scientific Exploration. 15, 2, 183–197. 
Vodyanoy, V., Pustovyy, O., Globa, L., & Sorokulova, I. (2015). Primo-Vascular System as Presented by Bong Han Kim. Evid. 

Based. Complement Alternat. Med. 2015, 361974. Doi: 10.1155/2015/361974. 
Whatley, J., Perkins, J., & Samuel, C. (2022). Reflexology: Exploring the mechanism of action. Complement Ther. Clin Pract. 48, 

101606. Doi: 10.1016/j.ctcp.2022.101606. 
WHO. Traditional Medicine Global Summit 2023 meeting report: Gujarat Declaration. Available from: https://cdn.who.int/media/

docs/default-source/traditional-medicine/who_tm_summit_meeting_report_gujarat_ declaration. pdf?sfvrsn=4a816abb_1&down-
load=true

Wijk, E., Groeneveld, M., Greef, J., & Wijk, R. (2011). Unusual optical properties of collagen and implication for the primo-vas-
cular system. In: Soh K.S., Kang K.A., Harrison D., eds. The primo vascular system, its role in cancer and regeneration. New York: 
Springer, p. 235e241.

Yip, M., & Madl P. (2006). The Light of Life. Biophotonics. 6, 303–311.
Zaina, F., Côtéб P., Cancelliereб C., Di Felice, F., Donzelli, S., Rauch, A., Verville, L., Negrini, S., & Nordin M. (2023). A System-

atic Review of Clinical Practice Guidelines for Persons With Non-specific Low Back Pain With and Without Radiculopathy: Identifica-
tion of Best Evidence for Rehabilitation to Develop the WHO's Package of Interventions for Rehabilitation. Arch. Phys. Med. Rehabil. 
104(11), 1913–1927. Doi: 10.1016/j.apmr.2023.02.022.



78 Фітотерапія. Часопис                 № 3, 2024

Медицина

Zapata, F., Pastor-Ruiz, V., Ortega-Ojeda, F., Montalvo, G., Ruiz-Zolle, A.V., & García-Ruiz, C. (2021). Human ultra-weak photon 
emission as non-invasive spectroscopic tool for diagnosis of internal states – A review. Journal of Photochemistry and Photobiology B: 
Biology. 216, 1011–1344. Doi: org/10.1016/j.jphotobiol.2021.112141.

Zhang, W.-B., Tian, Y.-Y., Li, H., Tian, J.-H., Luo, M.-F., Xu, F.-L., Wang, G.-J., Huang, T., Xu, Y.-H., & Wang, R.-H. (2008). A discov-
ery of low hydraulic resistance channel along meridians. JAMS Journal of Acupuncture and Meridian Studies. 1, 1, 20–28. Doi: 10.1016/
S2005-2901(09)60003-0.

Стаття надійшла до редакції 05.06.2024.
Стаття прийнята до друку 01.08.2024.

The authors declare no conflict of interest.
Author contributions:
Nevoit G. – conceptualization, investigation, methodology, visualization, writing – original draft, writing – review & editing;
Filynova O. – conceptualization, investigation, writing – review & editing;
Кіtura O. – investigation; 
Mintser O. – conceptualization, formal analysis, methodology, validation, writing – review & editing;
Potyazhenko M. – conceptualization, methodology, project administration, validation, writing – review & editing;
Bumblyte I.A. – conceptualization, data curation, supervision, validation, writing – review & editing;
Vainoras A. – conceptualization, data curation, formal analysis, methodology, project administration, validation, writing – review & editing.

Email address for correspondence with the authors: 
anevoiyt@gmail.com


