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Biophysical mechanisms of the therapeutic action of bioresonance therapy.
Analysis and criticism of existing concepts
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In modern medicine, a physical method of treatment using natural electrical
oscillations, electromagnetic fields and human radiation, which is known as
bioresonance therapy, has become widespread.

Bioresonance therapy is based on empirical concepts, which were first
expressed by the doctor F. Morell in 1977, and then, in the process of his joint work
with the engineer Erich Rasche, were introduced into practical medicine as a
method of treatment originally called MORA-therapy, derived from Morell-Rasche
[1-3]. Subsequently, other terms began to be used: bioresonance therapy (BRT),
bioresonance MORA therapy, biophysical information therapy (BIT), bioinformation
therapy [4-6], including low-frequency electromagnetic stimulation [7]. At present,
practically all of the above terms are used, despite the fact that they are based on
the same hypothesis of F. Morel.

F. Morel considered the entire spectrum of electromagnetic fields and
radiation, including the optical range, as a carrier of biologically significant
information that can be used in treatment. In the BRT system developed by F.
Morel, along with the patient's own electrical oscillations (endogenous BRT),
treatment with external electromagnetic fields and radiation (exogenous BRT) was
also used.

In 1992, on the basis of F. Morel's ideas, Brugemann GmbH (Germany)
developed the BRT apparatus BICOM®, (derivative - from Biocommunication), and
then - for multi-resonance therapy MULTICOM® [8, 9]. Currently, various versions and
modifications of BICOM devices® manufactured by REGUMED Regulative
Medizintechnik GmbH (Germany). The created equipment and method of treatment,
based on the methodology postulated by F. Morel, have become very popular and
have been successfully used in many countries for over 30 years.

In our country, the BRT method has become widespread and popular thanks
to research and development carried out by the team of the Center for Intelligent
Medical Systems "IMEDIS" under the leadership of Yu.V. Gotovsky. Formulated and
developed by Yu.V. Gotovsky, the concept of endogenous adaptive BRT, which is
based on a meridian, systemic approach to the treatment of various diseases, was
implemented in the diagnostic and therapeutic equipment produced by the
IMEDIS Center [10-12]. The mechanisms of the therapeutic action of BRT as a
physical method of treatment using
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electrical oscillations, electromagnetic fields and radiation of a certain frequency
range can be considered from the standpoint of structural resonance therapy [13].
Together with the creation of diagnostic and therapeutic equipment by the team of
the IMEDIS Center under the leadership of Yu.V. Gotovsky developed
fundamentally new methodological approaches to the use of BRT in the treatment
of various nosologies, including natural focal infections, in restorative medicine, as
well as in l[aboratory studies aimed at experimental substantiation of the BRT
method [14-16].

Currently, both in domestic and world literature, there are many published
results on the successful use of BRT in the treatment of various diseases - from
psychosomatic disorders to joint damage. There are also publications that reflect
the results of laboratory, experimental and clinical and physiological studies of BRT
performed under conditions using control groups.

However, since it is difficult to carry out control experiments, especially in a
clinical setting, it is not surprising that there are a large number of publications in
this area, the results of which are subject to well-founded criticism. At the same
time, despite 30 years of experience of using in the world medical practice, the BRT
method still does not have a fundamental scientific justification. This was the
reason why critical articles began to appear recently, in which the BRT method is
considered as pseudoscientific and suggestive and therefore not inherently
therapeutic [17, 18]. At the same time, it should be noted that despite the long-
term and effective use, many physical methods of treatment, which include BRT,

In this regard, it must be admitted that there is an urgent need to formulate
and outline those probabilistic models and biophysical mechanisms of the
therapeutic action of BRT, which, according to the authors, are currently the most
acceptable and do not contradict the initial hypothesis, but are being actively
discussed. [19, 20].

The BRT method is based on the concept of the human body as a source of
electrical oscillations that exist on the surface of the body and in the surrounding
space [1-4, 8, 9]. On the surface of the body, such vibrations (signals) are recorded
in the form of electric potentials or currents, and at a certain distance - in the form
of electromagnetic fields and radiation.

F. Morel postulated that in the recorded electrical oscillations, fields and
radiation there are "physiological" (harmonious) and
"pathological" (disharmonious) components. Physiological components have a
sinusoidal or similar nature of the signal, while pathological ones differ from
sinusoidal ones and therefore contain many harmonic components.
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The processing of electrical vibrations entering the BRT apparatus can be
carried out by inverting the pathological components and returning them to the
patient. At the same time, the incoming electrical oscillations are filtered.
Moreover, the process is continuous throughout the entire treatment period.

The episodic appearance in the scientific literature of critical remarks
guestioning the reality of the therapeutic effect of BRT is due to the lack of a
scientifically substantiated and clinically acceptable concept of the mechanism of
the therapeutic effect of BRT. The main provisions of this criticism, mainly from
representatives of physical disciplines, boil down to the following: “bioresonance”
does not exist in biological objects, it is a pseudoscientific term, the method itself is
paramedical, and BRT is based on the placebo effect [17, 18, 21, 22 ]. In principle,
such criticism is not something fundamentally new - in the collection published in
1971, Medical Occultism. Paramedicine "ed. O. Prokop, along with really
antiscientific ones, were not always subject to well-grounded criticism and such
currently recognized directions as homeopathy, iridology, the existence of
anomalous zones on the surface of the Earth was denied, etc. [23].

At the same time, one cannot but admit that in the criticism of BRT, some
provisions are very fair and appropriate, although some of them are essentially
speculative and are expressed from a clearly non-constructive position.

First of all, this refers to the very term "biological resonance" or simply
"bioresonance". In the classical physical sense, resonance (French resonance, from
Latin resono - I sound in response, I respond) is a phenomenon of a sharp increase
in the amplitude of forced oscillations in an oscillatory system, when the frequency
of periodic influences on the system approaches its natural, resonant frequency
[24]. Resonance is a well-known effect, and many physics textbooks give a classic
example: the soldiers walked along the bridge "in step", and when the mechanical
vibrations they created coincided in frequency with the natural vibrations of the
bridge, it collapsed.

The resonance effect depends on the value of the fundamental (natural)
frequency, the process of damping of oscillations and on the intensity of external
influence. Natural (resonant) frequencies for the whole human body and its
individual organs are established only for mechanical vibrations in the infrasonic
and low-frequency sound region - from 2 to 400 Hz [25]. So, for example, for a
seated person, the resonant frequency of mechanical vibrations is 4-6 Hz, in the
abdominal cavity - 4-12 Hz, in the head - 8-27 Hz, eyes - 12-27 Hz, etc. In principle,
mechanical resonance also exists for individual cells, for example, bacterial ones,
which can be observed under conditionsin vitro [26].

Finding similar resonance frequencies for biological objects in the region of
low-frequency alternating electrical oscillations, both experimentally and
theoretically, is not only difficult, but also problematic. This is due to the large
attenuation of electrical oscillations in biological media due to their high electrical
conductivity. As a mechanical analogue, one can compare the oscillations of a
pendulum in a viscous
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(water) and free (air) environments - in the first case, its oscillations will be
significantly weakened (damped) than in the second. The value inverse to the
attenuation is the Q-factor, which must have a value of at least 100 to obtain a
biologically significant resonance effect. Such a Q-factor in biological media cannot
be observed due to purely physical limitations [28]. Since most devices for BRT, for
example, BICOM®, operate in the range 10 Hz - 150 kHz [7], even with the
presence of higher-frequency harmonics, at these frequencies the presence of
such Q-factors in biological objects becomes unrealistic.

At the same time, the term "resonance" in the biophysics of electromagnetic
fields and radiation at the macroscopic (organismic) level has long been used not
in the classical physical sense - in this case, it means the maximum absorption of
field energy at a certain frequency or in the frequency range [29]. This is due to the
fact that the linear dimensions of the human body are comparable to the length of
the incident electromagnetic wave with a frequency of the order of tens of MHz. In
addition, there are maxima of absorption of the energy of the electromagnetic
field both in individual parts of the human body (head, neck, arm, upper, lower
limbs), and local areas inside them, for example, the head, which also have a
resonant character.

However, all these processes of resonant absorption (in this sense) of the energy of
the electromagnetic field occur at even higher frequencies - from hundreds of MHz to a
few GHz. For example, resonant absorption of the electromagnetic field in the human
head is observed at a frequency of 2.1 GHz [30].

Fundamentally different effects are observed at the (micrescopiaplecal §B1].
In any biological object, there are free and bound charges that can move or orient
themselves under the action of an external alternating electric field. In this case,
two types of currents will flow in a biological object - conductivity and
displacement. Conduction currents arise due to the movement of free charges in
cells and tissues in the form of ions with a charge of macromolecules, etc. The
emergence of displacement currents is due to the orientation of bound charges in
the form of dipoles under the action of an external electric field. These processes
of changing the position of charges in an electric field represent the polarization of
a biological object.

No polarization is observed in the absence of an external electric field, since
free molecules with a dipole moment are isotropically distributed in the medium.
In all biological objects that are considered as dielectrics with losses, in general,
there are two fundamentally different types of polarization: relaxation and
resonance.

Relaxation polarization is determined by the inertia of the movement of
charges in an alternating electric field and the time during which polarization
occurs, i.e. moving a free charge or dipole from one position to another, which is
the relaxation time. Relaxation polarization in biological media includes two main
types - structural (macrostructural) and dipole polarizations.
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Emergence structural polarization  connected ~ Withlimitation
movement of charges, as a result of inhomogeneities in the structures of biological
objects within the same area. This restriction of the movement of, for example,
extra- and intracellular ions due to the presence of membranes, is structural or
macrostructural polarization.

Since the process of accumulation of charges itself is inertial, it is
characterized by a certain relaxation time. If the relaxation time is close to or
coincides with the frequency of the change in the external electric field, then the
absorption of the field energy occurs, as a result of which a response occurs in the
biological object.

Orientational polarization occurs as a result of the presence of molecules
with a dipole moment in a biological object. Dipole moments are possessed by
many molecules, including water molecules and, due to the dissociation of
ionogenic groups and adsorption of ions, biological macromolecules, for example,
protein molecules. Such molecules are rigid, i.e. a fixed dipole that also exists in
the absence of an external electric field. The molecules possessing a dipole
moment in the absence of an electric field are arranged randomly, and the
magnitude of their oscillations is determined by the temperature of the medium.
However, in an alternating electric field, a dipole molecule begins to vibrate around
its axis and, as its frequency approaches the orientation (relaxation) time, it
transforms into directional vibrational motion. The degree of orientation of the
polar molecule decreases again with a further increase in the frequency of the
electric field, and then a stage is reached when the molecule is no longer capable
of orientation. In the region of those frequencies of the external electric field,
when the forced vibrations of the dipole molecules are maximum, there is an
absorption of the field energy and, as a consequence, a biological effect.

It should be especially noted that there are dipole moments that arise under
the action of an external electric field and disappear in its absence. Such dipole
moments are induced and determine the electronic and atomic polarization of
molecules, which do not have a constant dipole moment [31]. Electronic
polarization in molecules or ions occurs as a result of the displacement of
electronic orbits relative to charged nuclei. Atomic polarization is mainly observed
in crystals with an ionic bond between atoms, when ions are displaced in an
external electric field in the crystal lattice. With these types of polarization,
molecules, ions or atoms become dipoles only in an electric field, and in its
absence they are not. This polarization is characterized by resonance interactions,

Thus, there are several types of polarization: structural (macrostructural),
dipole (orientational), electronic and atomic (ionic displacement), which are based
on different mechanisms. So, the electronic and atomic are related to the
resonance, and the structural and dipole surface - to the relaxation form of
polarization.

In this regard, the nature of the frequency dependences for the listed species
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polarizations (structural, orientational, atomic and electronic) are significantly
different. Relaxation-type interactions are observed in low-frequency regions of the
electromagnetic spectrum, while resonance interactions occurring at electronic
polarization are characterized by maxima in the IR, visible, and UV regions, i.e.
where the resonant frequencies are. A similar resonance mechanism for BRT,
based on the biophotonic concept of F.A. Pop (FA Popp) [32], was proposed by M.
Galle [33], however, this type of interaction is more typical for methods of color
light therapy and light puncture, where radiation is used, the frequencies of which
are located in these regions of the electromagnetic spectrum [34 ].

However, in physiotherapy, the method of microwave resonance (MRI therapy)
or extremely high-frequency (EHF-therapy) therapy is widely used, including with local
exposure to points and areas of the skin (EHF-puncture), in which treatment is carried
out by exposure in the millimeter range electromagnetic wavelengths - from 10 to 1
mm (30-300 GHz) [35, 36]. When substantiating this method, as a rule, one proceeds
from the curves of the dependences of the detected reactions of a biological object on
the frequency, which, on the basis of their shape, are interpreted as resonant. It
should be noted that most of these "resonance" dependences were obtained under
the conditionsin vitro, on individual cells or cellularcultures [37, 38].

Transferring the mechanisms of such effects from conditions in vitro onthe
organismic level has always been and is a source of serious errors. In the context
of all of the above, the following very indicative quote should be cited: “The
interaction of radiation with biological objects is usually frequency-dependent, and
these dependencies are well reproduced. The frequency dependence of the
interaction effect resembles the resonancecharacteristic of the oscillating circuit.
By analogy with this, one usually speaks of resonant interaction effects "[39, p. 5]. If
we follow this principle, then we can quite rightly consider mono and polymodal
dependences obtained for the intensity-effect or dose-effect dependences under
the influence of physical factors of low and ultra-low intensities or for substances
whose action is manifested in concentrations of similar orders [40 ]. It is
noteworthy that W.R. Ady (WR Adey), who discovered and confirmed in his further
studies the presence of frequency and energy "windows" in the biological action of
low-frequency electric and electromagnetic fields in the range from 0.5 to 25 Hz
with a maximum at 16 Hz, has never considered the results obtained. from
resonant positions, knowing full well that in this frequency range they are simply
not feasible [41]. On the other side,in vitro, when the frequency of the external
electromagnetic field coincides oris close to the natural vibrations of a molecule or
to the collective vibrations of its individual subunits, domains, etc. [42]. However, at
the organismal level, such interactions as biological effects are difficult, if not
impossible, to trace and identify.
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A completely different meaning is put into the concept of coincidence of the
frequencies of the bioelectric activity of certain organs or tissues (heart, brain,
nervous or muscle tissue) with the frequency of the acting external low-frequency
electric or magnetic fields, such as the spectrum of natural Schumann frequencies
with the spectral composition of the EEG [43 ]. It is quite possible that such a
frequency or frequencies, determined experimentally or obtained by calculations,
have any effect when exposed to the human body, and not necessarily only
positive (therapeutic). Such frequencies can be biologically effective and, when
exposed, cause a response from both the whole organism and its individual
functional systems, but this is not directly related to resonance phenomena [44].
Thus, It can be summarized that all the above-described processes associated with
resonances are such by the nature of the recorded biological reaction, and not by
the mechanism of interaction. So, in this case, the remarks about the illegality of
the applicability of the term "bioresonance" to the above-described processes and
phenomena should be recognized as fair, including a certain physical incorrectness
in the use of the term itself.

The current situation, apparently, should be considered as a discrepancy in
the terminology used, since the phenomenon of resonance in the classical physical
understanding with BRT is not observed, however, it would be wrong to
unequivocally reject the term “bioresonance” that has been formed and used for a
long time. Moreover, as will be shown in the following publications, the application
of the principles of nonlinear dynamics to the analysis of the mechanisms of the
therapeutic action of BRT allows considering biological resonance from completely
different, clearly substantiated biophysical positions.
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