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Abstract

:

Simple Summary


Acupuncture meridians and points are not physiologically detectable as an organic tissue. Brizhik et al. (2009) suggested they are thin hydric channels, sailed by solitons, able to carry information between remote sites of our organism. In the case, the main role of needles should be to replace a channel break thanks to a conductive metal bridge. Such role of meridians should be enhanced in acupoints. There should be detected an enhanced conductivity with respect to around tissue. The aim is to test clinically such enhanced conductivity and to verify that it can be induced also by electromagnetic fields, that can be complementary to needles.




Abstract


In order to test the theory of Brizhik et al. about the dynamic allocation of acupuncture meridians on human body and their role as hydric paths for solitons, we tested the effect of both acupuncture and exposure to extremely low frequencies (ELF) tuned with suitable ion cyclotron frequencies. The similarity of the effects, inducing variations of body impedance measured in well-known acupuncture points, up to the interchangeability and the synergy of the two treatments, the mechanic and the electromagnetic ones, turns to be evidence of the validity of the theory. Resistance and reactance variations have been detected in a group of 31 healthy volunteers before and after stimulation with a standard sequence of cyclotron frequencies, emitted from an innovative electromagnetic therapy (EMT) device. These variations were then compared with the variations produced by the well-known percutaneous stimuli of mechanical and piezoelectric nature, and, in particular in this work, acupuncture. Our results show that the observed variations can be considered as significant in both groups: cyclotron and acupuncture. The greater variations brought about by the cyclotron treatment stand out clearly.
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1. Introduction


1.1. Origin of the Dynamical Allocation of Acupuncture Points


The basic notion of Eastern Medicine and experimental evidence of Western Complementary Medicine are acupuncture points, which in the Western medical literature are often called ‘biologically active points’. Their dissemination in the body appears as a lattice whose branches are named meridians, connected by nodes: the acupuncture points. Acupuncture points and meridians do not have a stable morphological structure and their location undergoes variations, although of a small entity. From a practical point of view, this kind of delocalization is not a serious problem, since practitioners are able to recognize the lattice despite its variability. Moreover, this finite variability of the acupuncture points positions indicates that they are dynamic entities formed in the self-organization of living matter, which depends on its metabolism and physiological conditions, among other factors. Such variability are inconvenient from the point of view of Western Medicine, since physiology is used to examine the subject of its studies as a solid matter-made subject, and therefore, stable. Nevertheless, there is experimental evidence that acupuncture points have distinctive electrical and optical properties [1]; In particular, their electrical conductivity differs from that of surrounding tissues [2,3,4], and their refractive indices are also different. It has been suggested that meridians are “flows of matter, energy, and information, which can be not uniformly spread over the organism due to self-trapping induced by the correlated coherent domains of interfacial water” [5]. In this frame, the disposal of interfacial water “forms the dynamical pathways as wave-guides, along which these flows can take place via soliton mechanisms”. Thus, we can argue that meridians are a sort of continuous “channels” in the body, interconnected by acupuncture points as nodes whose formation is allocated dynamically, depending on the disposal of interfacial water and other physiological conditions (there are experimental evidences that the positions of the relevant acupuncture points change during or after treatment [6]. In other words, one of the physical interpretations of the meridians, as well as their nodes, originate from the spread of interfacial water: a water with a high presence of coherent domains, i.e., clusters of water molecules whose quantum oscillations are tuned with the oscillations of the inner trapped electromagnetic field [7]. Coherent water drives solitons, carriers of information and energy, through the body, which can be stimulated either by endogenous electromagnetic fields, originating from electric currents that are typical for each tissue, or by exogenous stimuli.



The latter are not only electromagnetic stimuli, although every stimulus is able to provide energy to coherent domains, which act as reservoirs of energy captured from the environment and are able to return energy in a unique degree of freedom, i.e., the electromagnetic one, to ion currents needed to perform every electrochemical reaction in living tissues.



While we can recognize that the delocalization of meridians and their nodes is a consequence of the liquid state of water, we can also recognize that the variability of the localization of acupuncture nodes is tight, since endogenous electromagnetic fields, able to stimulate solitons are originated by cells. Their frequency, amplitude, and waveform are typical for each tissue [8,9]. Thus, solitons are forced to follow a unique itinerary, which, even seemingly randomized, is traced by the sequence of tissues underlying derma. This itinerary is the sequence of the pathways as the waveguides of the energy and information flow are formed as a result of the nonlinear processes similar to electromagnetic field self-focusing in the nonlinear optical medium and as the nonlinear entities are dynamically stable.




1.2. Higher Conductivity in Acupuncture Points


There is another point that must be explained. Why, in acupuncture points, is the electrical conductivity higher than in the surrounding tissues? In the reasonable hypothesis that such an electrical property of acupuncture points is aroused by electromagnetic fields, what is their origin? We argue that the biological environment is the origin of such electromagnetic fields, but they do not belong to the class of exogenous stimuli that recharge coherent domains of interfacial water forming meridians or their nodes. These electromagnetic fields, rather, allow the increase of conductivity of the incoherent fraction of interfacial water, forming meridians or accumulating ions in their nodes, and in such a way, favoring the propagation of solitons. It has been shown that magnetic fields at cyclotron frequency of hydronium ion H3O+ and of its hydrates are able to increase the conductivity of water [10]. Even the optical properties of water, the refraction index included, are altered [11], which indicates the self-consistent nature of meridians and the formation of their nodes. As a matter of fact, the main peaks of Schumann frequencies match the ion cyclotron frequency of Zundel Cation H5O2+ or other hydrates of hydronium, where the geomagnetic field is about 40 μT and the magnetic inclination is about 60°, as in Middle Italy. In other countries, the geomagnetic strength increases with the latitude while magnetic inclination decreases. Moreover, Schumann frequencies vary. Therefore, we can argue that electrical conductivity of acupuncture points can vary depending on the intensity of Schumann frequencies, which are an environmental factor, and thus, highly variable: more intense when a thunderstorm is near us, weaker when far.



Therefore, we shall consider physical properties of meridians and their nodes, both optical and electrical, randomized as randomized is their location on the body, though approximately and dynamically stable.





2. Materials and Methods


2.1. Aim


The aim of this work is to verify the variations of resistance and reactance detected in a group of healthy volunteers before and after stimulation with a standard sequence of cyclotron frequencies, emitted by an innovative electromagnetic therapy (EMT) device. These variations were then compared with the variations produced by the well-known percutaneous stimuli of a mechanical and piezoelectric nature, such as those of acupuncture, well documented in the literature [12,13].



Eventually, under the hypotheses reported in Section 1, we expect that both electromagnetic and acupuncture treatments improve the conductivity and increase the ratio phase angle of impedance in acupuncture points.



In more general terms, the aim is to harvest clinical data highlighting the role of exogenous magnetic fields in human health, in the frame of the previous achievements [14].




2.2. Design


Stimulations and clinical observations were performed from 3 September 2018 until 30 April 2019. Volunteers underwent two sessions, one of abdominal acupuncture and one of exposure to EMT, generating a magnetic field at cyclotron frequencies. The sessions were taken in two different days at an interval of one week, starting either with abdominal acupuncture or with EMT cyclotron frequencies, in intentionally random mode.



The EMT device has been set to emit the following frequencies in succession, for a duration of 15 min each: 1.89 Hz, 7.88 Hz, 30.66 Hz, 50.56 Hz, and 15.72 Hz. Resistance, reactance, phase angle, normalized resistance, and normalized reactance at different time moments, i.e., T0, T1, and T2, were detected with BYODINAMICS, where T0 is before treatment, T1 is immediately after treatment, and T2 is 8 h after the end of the treatment.




2.3. Inclusion/Exclusion Criteria


The sample included 35 healthy volunteers, of normal weight, both genders, ageing 30 to 65, not currently subject to any kind of therapy (antihypertensive therapy, antidiabetic therapy, hormonal therapy, etc.). The volunteers were chosen after urine analysis and standard blood test (CBC and electrolytes, ESR, CRP, glycated HB, glycemia, uricemia, γ GT, protein electrophoresis, TSH, FT3, FT4, creatinine, and BUN), in order to exclude any evidence of one or more of the most frequent metabolic and thyroid diseases, and upon informed written consent [15]. Volunteers that showed even only one blood chemistry value outside usual laboratory standards were excluded. Eventually 31 volunteers were accepted for the trial, as in Table 1.




2.4. Instructions before and after Sessions


Volunteers were recommended to arrive in the morning with an empty stomach. They were required to urinate and empty their bladders immediately before treatment as well as to drink 0.2 L of water right after urination. After treatment, they were asked to have a light breakfast, free of sugar, jam, honey, and fruit, and a lunch limited to 150 g of meat. They were also instructed to limit physical movement during the day and to reduce their usual work and/or occupations to a minimum, since physical efforts and heavy meals are supposed to alter the impedance indices.




2.5. Resistance and Reactance Measurements: Byodinamics Device and Its Use with Probes


BYODINAMICS is an impedance analyzer (providing resistance and reactance), through direct measurements on the body surface. It is usually used for an analysis of body composition such as fat mass, lean mass, and intra- and extracellular body water. The test was made by using self-adhesive patch electrodes. Two rectangle-shaped patch electrodes, sized (23 × 34) mm2, were placed transversely on the back of the right hand, the first one between half the length of the metacarpals on the back of the right hand and the 4th and 5th metacarpophalangeal joints, transversely to the 5–4° and 4–3° metacarpal interspaces, and the second one at the level of the wrist 5 cm away from the first electrode. Likewise, two other electrodes of equal shape and size were placed transversely on the back of the right foot, one proximal to the metatarsal-phalangeal joint, transversely to the 5–4° and 4–3° metatarsal interspaces, and the other one near the ankle 5 cm away from the first patch.



The main parameters detected in this test are the following:




	
Resistance (Rz, Ω): resistance is a bioelectric parameter in inverse proportion to the amount of extracellular body fluid present in the body: the more water, the lower the resistance [16,17,18].



	
Reactance (Xc, Ω): reactance is a bioelectrical parameter in direct proportion to the density of cells in the tissues: with equal body fluids, the more reactance, the more cells or intracellular water [19,20].



	
Phase angle (Xc/Rz × 180/π): the phase angle is a linear method to measure the ratio between reactance (Xc) and resistance (Rz) detected by the current bioimpedance analysis and is a numerical value that expresses the ratio between intra- and extracellular water volumes [21,22,23,24]. The impedance measurements and the EMT and abdominal acupuncture sessions were carried out in a room at a constant temperature of 26 °C.









2.6. Ion Cyclotron Resonance Frequency


Ion Cyclotron Resonance (ICR) is a phenomenon associated with the movement of ions, which form a circular motion pass to a spiral movement when subjected to a cyclotron-tuned magnetic field (with amplitude in the same order as the one present on the Earth surface).



In the present experiment, the cyclotron frequency f was calculated according to the formula:


f = B0//q/(2πm)



(1)




where q and m are, respectively, the charge and the mass of the involved ion and B0// is the component of the geomagnetic induction B0, parallel to the Earth surface, i.e., B0// = B0cosI0, where I0 is the geomagnetic inclination.




2.7. The MED CRI Device for Electromagnetic Cyclotron Treatment: Exposure System to Magnetostatic and Alternated Magnetic Fields


This study adopts an innovative EMT device, capable of being adjusted to emit surface electromagnetic waves at frequencies up to 24 Megahertz. The output power from the generator is 20–25 W. The magnetic induction of the emitters is 3 to 15 μT.



This innovative apparatus has been equipped with special devices in order to avoid geomagnetic interference in the treatment area. These devices are capable of zeroing the vertical component (z) of the Earth magnetic field. The alignment of the device to the south–north direction allows to maximize the superficial geomagnetic flux (Figure 1).



In the adopted procedure, the values of the three components of the geomagnetic field (x, y, z) in the bed zone of treatment were checked with suitable probes before starting each session of therapy.



To eliminate the interference given by the Earth magnetic field, the bed was aligned in a position where the value of the Earth magnetic component y (at EST) was equal to zero. In order to zero the vector component z, a pair of vertical axis Helmholtz coils was powered up to create a magnetic flux in the direction opposite to that of z.



These two emitters, both of suitable dimensions, have been placed above and below the bed, in a horizontal position and parallel to each other. The three vertical coils provide the alternating magnetic field parallel to the superficial Earth magnetic field, artificially produced.




2.8. Selection of Frequencies and Timing of Administration


The MED CRI device has been set to emit the following frequencies in succession, for a duration of 15 min each:




	
Estimated resonance frequency of the water coherent domains: 1.89 (1.87) Hz;



	
Schumann main peak frequency (ion resonance frequency of hydroxonium tetrahydrate): 7.88 (7.83) Hz;



	
Resonant frequency of the divalent calcium ion: 30.66 (30.44) Hz;



	
Resonant frequency of the divalent magnesium ion: 50.56 (50.19) Hz;



	
Resonant frequency of the monovalent potassium ion: 15.72 (15.60) Hz.








Numbers in brackets are the nominal cyclotron frequencies of the corresponding cations, which in the experiment were increased by 0.7% to take into account the quasi-static field self-induced by the ionic currents aroused in the cells of the organism under exposure.



The frequencies range between 1.87 Hz and 50.56 Hz; altogether, the selected frequencies require a treatment time of 1 h and 15 min for each session.



The ion resonance frequency of the coherence domains was selected in view of the formation of the mixed coherence domains, a prerequisite of the Liboff-Zhadin effect releasing the required energy for the ionic currents [25,26], promoters of the cellular and enzymatic metabolism, which was the goal of the present research. The Schumann frequency was selected to enhance water conductivity through the ion cyclotron resonance of the eigen cation (hydronium tetramer) [17]. The Ca and K ion cyclotron frequencies were selected to enhance the calcium and potassium ion pumps [27,28].




2.9. Abdominal Acupuncture


Abdominal acupuncture, namely one of the microsystems of traditional Chinese acupuncture, is a technique that allows standardization of the acupuncture treatment and has an effect on the main functional components of the human body (rebalancing cenesthesia and the functions of internal organs). The selected acupoints were CV12 and CV10, located on the anterior midline between the sternum ensiform apophysis and the navel; CV6 and CV4, located on the anterior midline between the navel and the pubis; and St25 and Sp15, located on both sides of the navel. The disposable needles were selected with a diameter of 0.22 mm and a length of either 40 mm or 50 mm, according to the body build of the subject. The needles were retained for 20 min. This treatment method does not involve any kind of manipulation of the needle, which makes treatment homogeneous.




2.10. Data Detection


Resistance, reactance, phase angle, normalized resistance, and normalized reactance at different time moments, i.e., T0, T1, and T2, were detected with BYODINAMICS, where T0 is before treatment, after emptying the bladder and taking 0.2 L of water, T1 is immediately after treatment, and T2 is 8 h after the end of the treatment.




2.11. Statistical Surveys


Average, SD, and 95% confidence intervals (CI) of the parameters relative to the resistance, reactance, and phase angle were calculated at T0, T1, and T2. The Student’s T test on the average values was processed to give just an approximate indication, due to the limited number of subjects submitted to analysis.




2.12. Ethics Committee


The design, study methods, and the research informed consent form were reviewed by the Ethics Committee of the Interuniversity Commission for Research on Acupuncture, an organism composed of University Professors established by AIAM (Italian Association of Acupuncture-Moxibustion and Traditional Chinese Medicine) and its approval data is 20 July 2018.





3. Protocol


In total, 56 of the initial 91 volunteers willing to participate in the study were excluded, either because their standard blood tests showed altered values or because they occasionally resorted to one or more drug therapies. Out of the 35 remaining subjects, another 4 were further excluded, 3 for health problems and 1 that moved to another city for family needs; for these reasons, they were unable to go through the second treatment cycle. Therefore, 31 subjects completed the two planned treatments at an interval of one week.



At inclusion, one month before the trial, the 31 subjects, 20 females and 11 males, had an average age of 54.32 ± 5.40, mean weight of 65 ± 7.62 kg, and mean height of 172.10 ± 4.56 cm.



The calculation of the average values of resistance, reactance, and phase angle and the relative variations at T0, T1, and T2 showed results that can be considered as significant. The changes of the average values both in the case of cyclotron treatment and in the case of acupuncture treatment are shown in the respective diagrams (Figures 2–10).



In the diagrams, showing the variation of the average phase angle (reactance/resistance × 180/3.14, a parameter that represents the ratio between intra- and extracellular water volumes), the greater variation brought about by the cyclotron treatment stands out clearly (Figures 4 and 7, and especially Figure 10).



In addition to the graphic expression of the average values of the three electromagnetic parameters, the observed variations were statistically processed. The T test was applied for purely indicative purposes, being aware that, due to the limited size of the sample and the characteristics of the sample curves, this value is not specific. The T test is reported under each diagram.




4. Results


4.1. Cyclotron


4.1.1. About Resistance


For the cyclotron frequencies group, the average resistance (Ω) is:




	
575.48 at T0;



	
580.03 at T1;



	
562.29 at T2.








A clear decrease in resistance is detectable between T0 and T2. These data encourage further research, based on larger numerical samples.



The T test shows no significant increase between T0 and T1, p > 0.05 (p = 0.15), while it is significant between T0 and T2, p < 0.05 (p = 0.0038) (Figure 2).



Table 2 shows the lower and upper values of the resistance for the 95% confidence interval and the deltas (not SD) of the averages recorded between T0 and T1 and T0 and T2.




4.1.2. About Reactance


For the cyclotron frequencies group, the average reactance (Ω) is:




	
51.03 at T0



	
53.77 at T1



	
54.32 at T2








The increase of reactance between T0 and T2 is clearly detectable.



The T test shows a significant increase between T0 and T1, p < 0.05 (p = 0.005), and between T0 and T2 p < 0.001 (p < 10−8) (Figure 3).



Table 3 shows the lower and upper values of reactance for the 95% confidence interval and the deltas (not SD) of the averages recorded between T0 and T1, and T0 and T2:




4.1.3. About the Phase Angle


Cyclotron frequencies group, the average phase angle (Xc/Rz × 180/π) is:




	
5.15 at T0;



	
5.24 at T1;



	
5.56 at T2.








The increase of the phase angle between T0 and T2 is clearly detectable.



The T test shows a not significant variation between T0 and T1, p > 0.05 (p = 0.22), and a very significant variation between T0 and T2, p < 0.001 (p < 10−7) (Figure 4).



Table 4 shows the lower and upper values of phase angle for the 95% confidence interval and the difference (not SD) of the average values recorded between T0 and T1 and between T0 and T2.





4.2. Acupuncture


4.2.1. About Resistance


For the abdominal acupuncture group, the average resistance (Ω) is:




	
572.55 at T0;



	
576.13 at T1;



	
570.35 at T2.








A clear decrease in resistance is observable between T0 and T2. These data encourage further research based on larger numerical samples.



The T test shows a significant variation between T0 and T1, p < 0.001 (p = 0.0004). The variation is significant also between T0 and T2, p < 0.05 (p = 0.047) (Figure 5).



Table 5 shows the lower and upper values of the resistance for a 95% confidence interval and the deltas (not SD) of the averages recorded between T0 and T1 and T0 and T2.




4.2.2. About Reactance


Abdominal acupuncture group, the average reactance (Ω) is:




	
52.55 at T0;



	
54.19 at T1;



	
53.39 at T2.








The increase of reactance between T0 and T2 is clearly visible.



The T test shows a significant increase between T0 and T1, p < 0.05 (p = 0.011), and between T0 and T2, p < 0.05 (p = 0.045) (Figure 6).



Table 6 shows the lower and upper values of reactance for the 95% confidence interval and the deltas (not SD) of the averages recorded between T0 and T1, and T0 and T2.




4.2.3. About the Phase Angle


Abdominal acupuncture group, the average phase angle (°) is:




	
5.29 at T0;



	
5.41 at T1;



	
5.39 at T2.








The increase of the phase angle between T0 and T2 is clearly visible.



The T test shows a significant variation between T0 and T1, p < 0.05 (p = 0.038) and a significant variation also between T0 and T2, p < 0.05 (p = 0.02) (Figure 7).



Table 7 shows the lower and upper values of the phase angle for a 95% confidence interval and the difference (not SD) of the average values recorded between T0 and T1 and between T0 and T2.



	
5.29 at T0;



	
5.41 at T1;



	
5.39 at T2.






The increase of the phase angle between T0 and T2 is clearly visible.



The T test shows a significant variation between T0 and T1, p < 0.05 (p = 0.038) and a significant variation also between T0 and T2, p < 0.05 (p = 0.02) (Figure 7)





4.3. Cyclotron vs. Acupuncture


Figure 8, Figure 9 and Figure 10 compare the variations of the resistance, reactance, and phase angle in the cyclotron group vs. the acupuncture group.



In the following Table 8, we compare the deltas between average values of resistance, reactance and phase angle at T0 and T2 for each group of treatments, by means of ion cyclotron exposures end acupuncture.



The comparison of cyclotron vs. acupuncture shows that the cyclotron variations of the three parameters (resistance, reactance, and phase angle) at T2 are higher, indicating a greater effect of cyclotron treatment, albeit within the limits of the limited size of the sample. The T-test, in Table 9., shows that the variations are statistically meaningful.





5. Theoretical Background: Role of the Nonlinear Dynamics of Self-Organization in Alive


As expected from the consolidated theory on the function of acupuncture, after acupuncture on acupoints with proved effect, 8 h later, the electrical resistance decreases while the reactance and phase angle increase. This is in accordance with what happens when the amount of intracellular water is greater than extracellular water. The same happens even more markedly with exposure to the cyclotron frequencies.



The above results suggest the following explanation of the phenomenon: the intracellular water notoriously has greater conductivity and lower viscosity than ordinary bulk water, which justifies the decrease in resistance and the increase in inductive reactance by the treatment. The latter, in fact, opposes the passage of current and increases in relation to the increase in current. Once we consider the cell, in particular the cytoplasm, as an aqueous solution of ions and amino acids [23,24], the cyclotron frequency has the effect of producing ionic currents in cells. These results are compatible with the two-phase water model that arises from the quantum molecular physics of liquid water. According to this model, liquid water consists of a fraction of coherent water, where the water molecules are organized in clusters or coherent domains, which are formed by molecules whose quantum oscillations are in phase, and of an incoherent fraction, formed by molecules isolated unbound or linked by the weak hydrogen bonds. As indicated by this model, intracellular water has a greater fraction of coherence domains than extracellular water and the results of this experiment appear consistent with this hypothesis, indeed providing a therapy to increase intracellular water through acupuncture or exposure to cyclotron frequency.



The results reported here clearly indicate significant, experimentally measurable effects of the acupuncture treatment and cyclotron resonance exposure on electrical properties of acupuncture points and relation of these effects with the intra- and extracellular water in the nearby tissues. From a physical point of view, living matter is a highly nonlinear and anisotropic matter, which to a large extent can be compared to meso-phase liquid crystals with nonlinear electric and optical properties [5,29,30]. It is necessary to emphasize that, in general, in biological tissues and especially in the connective tissues, collagen fibers play a very important role. These fibers are quasi-one-dimensional macromolecules, which form liquid crystalline structures [31], whose electric and optical properties significantly depend on the amount and properties of water [32].



Along these elongated macromolecules made up of electric dipoles, water molecules align [33] and can oscillate in the direction parallel to macromolecules, forming a quasi-one-dimensional system. Thus, they form a coherent structure bound with the macromolecular chains, and form a new phase of water and coherence domains, able to trap and self-focus the electromagnetic field. Such coherence domains possess extra electrons, resulting in highly effective electron transport observed in aqueous systems. The existence of a charge separation between two aqueous phases, coherent and non-coherent, coexisting in water, has been experimentally demonstrated in [34,35], where it has been shown that an electric current flows in a conductor connecting two electrodes, one of which is placed in the interfacial water (called also as exclusion zone water, EZ-water), and the other in bulk (non-coherent) water.



The highly anisotropic properties of living tissues create conditions for energy, matter, and information flows which are non-uniformly distributed in the organism. It has been suggested in [5] that these flows of matter, energy, and information in such nonlinear systems can lead to the emergence of the dynamical order through self-trapping of the endogenous electromagnetic field in the form of the waveguides, which is dynamical and not connected directly with the morphological structures. The flows of energy and self-trapped electromagnetic field along these dynamical pathways as waveguides can occur via soliton mechanism [5]. This can be compared with self-focusing of electromagnetic field in nonlinear media, for instance, in nonlinear optical crystals, in liquid crystals, etc., and its propagation in the form of solitons [36].



The complex pattern of such waveguides in the living matter is formed as the result of the interplay of (i) complex distribution of the electrical and optical properties and (ii) boundary conditions, including the shape of tissues, organs, and body. In view of such complex and dynamic geometry (partly because of bending role of joints), at some points, the waveguides approach the skin, where they form the nodes (again, this can be compared with the nodes as the connecting joints of the waveguides). Thus, it is quite natural that the electrical and optical properties of these nodes are very different from the nearby areas. Indeed, this has been confirmed experimentally [37,38,39,40,41,42,43] (see also references therein). In particular, it has been shown that acupuncture points have higher electric conductivity, increased conductance and capacitance, reduced impedance, and elevated electrical potential compared to adjacent non-acupuncture points. For instance, the refractive index in the acupuncture points varies from 1.36 to 1.40: in the range 1.41 to 1.49 in epidermal tissues and 1.36 to 1.41 in dermal tissues over the wavelength range [42,44]. This can be compared with the refractive index 1.373 (1.380 and 1.401) of the human cornea and 1.386–1.406 of the human lens [45], which are significantly higher than the refractive index of 1.33 for bulk water.



Moreover, it has been shown experimentally that there might be some changes in the electrical properties of acupuncture points and that these changes are correlated to certain clinical conditions. Moreover, investigations, reported in [46], have demonstrated that electrodermal measurements of acupuncture points may be used as a diagnostic tool for respiratory conditions. These conditions depend essentially on the efficiency of the charge transport in redox processes, in which the essential role belongs to solitons [47] (recall, solitons are special types of nonlinear localized solitary waves which can propagate in the system without energy dissipation). The elongated structures of water molecules surrounding macromolecules, such as collagen fibers, are connected by hydrogen bonds and form dynamical ice-like structures, which support the existence of solitons [48], whose dynamics can also be affected by external stimuli.



Solitons in the pathways can be stimulated either by intrinsic dynamics or by external stimuli, which, applied to the acupuncture points, can induce changes of the ratio intra- and extracellular water, induce changes in the interfacial water, and thus, affect the electrical and optical properties of the corresponding points: it has been shown that aqueous systems are very sensitive to ultra-weak external factors [49]. These changes can improve or even create conditions necessary for existence and launching of solitons, thus resulting in the enhancement of the efficiency of the corresponding channels.



It is also worth stressing that in our opinion, the finite variability of the acupuncture points positions indicates that they are dynamical entities formed in the self-organization of the living matter, which depend on its metabolism and physiological conditions, among other factors. This conclusion naturally follows from the theoretical model discussed here.



Since according to this model, the coherence domains are free energy sources, which allow the ionic currents to overcome the thermal noise caused by the Brownian motion of the bulk molecules [25], a higher coherent fraction of the cytoplasmic water means a greater chemical activity of the cell, greater trophism, greater cell tone, and ultimately, greater viability.




6. Conclusions


Both acupuncture and exposure to the alternating magnetic field, tuned with the geomagnetic field to generate ion-resonant cyclotron frequencies, result in a decrease in resistance and an increase in reactance and phase angle of impedance at the points of application. This effect leads to an increase of intracellular water, which in turn indicates a greater level of coherence, a greater quantity of free energy, available for chemical activity, higher efficiency of charge transport processes, and thus, higher efficiency of the metabolism, and ultimately higher cell viability.



Indeed, the experimental results demonstrate not simply supplementary effects of weak external stimuli, but a qualitatively different effect, i.e., synergy, in particular, between ELF and acupuncture. This is another indication of the nonlinear character of the processes in living matter/biological systems.



Further research is needed to consolidate the results of this experiment as well as to highlight the opposite effect: induction of the efflux of intracellular water into the volume of extracellular water through the use of cyclotron resonance suitable to modulate the ion-gated membrane channels.
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Figure 1. MED CRI device for cyclotron electromagnetic treatment. The value of the vector component south–north of the geomagnetic field, parallel to the powered alternating magnetic field, was increased by creating a stronger static magnetic field (40 μT), in the same direction of the alternating field. The selected ion cyclotron frequencies for tests were computed as in Equation (1). 
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[image: Radiation 02 00027 g001]







[image: Radiation 02 00027 g002 550] 





Figure 2. After exposure to ion-cyclotron emission, average resistance statistically significantly decreases at T2 in selected acupuncture points. 
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Figure 3. After exposure to ion-cyclotron emission, average reactance statistically significantly increases at T1 and further at T2, in selected acupuncture points. 
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Figure 4. After exposure to ion-cyclotron emission, average phase angle statistically significantly increases at T2, in selected acupuncture points. 
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Figure 5. After acupuncture, averaged resistance increases at T1 and decreases at T2 with respect to T0 and T1, in the same selected points (both variations are statistically significant). 
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Figure 6. After acupuncture, average reactance increases more at T1 and less at T2, in the same selected points (both variations are statistically significant). 
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Figure 7. After acupuncture, average phase angle increases more at T1 and less at T2, in the same selected points (both variations are statistically significant). For the abdominal acupuncture group, the average phase angle is (Xc/Rz × 180/π). 
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Figure 8. Trends of the average resistance are the same after acupuncture and after exposures to ion cyclotron emission, compared at the same acupuncture points. 
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Figure 9. Average reactance increases more at T1 and less at T2, after acupuncture, and increases more after exposure to ion cyclotron emission, at the same acupuncture points. 
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Figure 10. Average phase angle increases at T1 and increases further at T2 after exposure to ion cyclotron emission, while it increases at T1 and decreases at T2 after acupuncture at the same acupuncture points. It increases more after exposure to ion cyclotron emission than after acupuncture. 
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Table 1. Healthy volunteers’ data (sex, age, weight, height).
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	M/F
	Age (y)
	Weight (Kg)
	Height (cm)





	(1)
	M
	38
	70
	170



	(2)
	M
	20
	60
	175



	(3)
	F
	15
	51
	174



	(4)
	F
	53
	64
	168



	(5)
	F
	50
	61
	178



	(6)
	F
	51
	63
	175



	(7)
	F
	52
	53
	180



	(8)
	M
	51
	76
	178



	(9)
	M
	50
	66
	165



	(10)
	F
	52
	68
	168



	(11)
	F
	19
	53
	161



	(12)
	F
	53
	62
	174



	(13)
	M
	51
	61
	176



	(14)
	M
	17
	53
	172



	(15)
	M
	16
	51
	178



	(16)
	F
	53
	58
	174



	(17)
	F
	52
	63
	172



	(18)
	F
	17
	54
	176



	(19)
	F
	51
	70
	174



	(20)
	M
	49
	69
	168



	(21)
	F
	51
	81
	172



	(22)
	M
	49
	62
	174



	(23)
	F
	52
	57
	172



	(24)
	F
	19
	55
	171



	(25)
	F
	52
	64
	170



	(26)
	M
	19
	53
	167



	(27)
	F
	14
	49
	170



	(28)
	F
	17
	54
	168



	(29)
	M
	17
	55
	169



	(30)
	F
	16
	49
	155



	(31)
	F
	13
	48
	160



	average
	0.355 *
	36.42 ± 3.226
	59.77 ± 2.839
	171.09 ± 1.290



	std. dev.
	* M/F ratio
	17.67
	±15.55
	±7.07







* M/F ratio is the ratio of Male to Female patients.
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Table 2. Cyclotron—lower and upper values of resistance (Ω). The delta of average resistance values (Ω) is included.
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Resistance at:

	
95% Confidence Interval for the Difference

	
ΔTo




	
Lower

	
Upper

	






	
T0

	
557

	
590

	




	
T1

	
560

	
594

	
+4.6




	
T2

	
554

	
586

	
−13.2
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Table 3. Cyclotron—lower and upper values of reactance (Ω). The delta of the average reactance values (ΔTo) are included.
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Reactance at:

	
95% Confidence Interval for the Difference

	
ΔTo




	
Lower

	
Upper

	






	
T0

	
50

	
55

	




	
T1

	
52

	
57

	
+2.7




	
T2

	
51

	
56

	
+3.3
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Table 4. Cyclotron—lower and upper values of phase angle (Xc/Rz × 180/π). The delta of the average phase angle values (°) are included.
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Phase Angle (°) at:

	
95% Confidence Interval for the Difference

	
ΔTo




	
Lower

	
Upper

	






	
T0

	
4.99

	
5.61

	




	
T1

	
5.14

	
5.70

	
0.1




	
T2

	
5.12

	
5.67

	
0.4
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Table 5. Acupuncture—lower and upper values of resistance (Ω). The deltas of the average resistance values (ΔTo) are included.
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Resistance at:

	
95% Confidence Interval for the

Difference

	
ΔTo




	
Lower

	
Upper

	






	
T0

	
555

	
590

	




	
T1

	
558

	
594

	
+3.6




	
T2

	
552

	
589

	
−2.2
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Table 6. Acupuncture—lower and upper values of reactance (Ω). The deltas of the average reactance values (ΔTo) are included.
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Reactance at:

	
95% Confidence Interval for

the Difference

	
ΔTo




	
Lower

	
Upper

	






	
T0

	
50

	
55

	




	
T1

	
51

	
57

	
+1.7




	
T2

	
51

	
56

	
+0.8
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Table 7. Acupuncture—lower and upper values of the phase angle (Xc/Rz × 180/π). The deltas of the average phase angle values (°) are included.
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Phase Angle at:

	
95% Confidence Interval for the Difference

	
ΔTo




	
Lower

	
Upper

	






	
T0

	
4.97

	
5.61

	




	
T1

	
5.13

	
5.70

	
+0.1




	
T2

	
5.10

	
5.67

	
+0.1
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Table 8. Cyclotron vs. acupuncture—comparison of deltas of the T0 and T2 average values of resistance, reactance, and phase angle.
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	Cyclotronic
	Acupuncture





	T0–T2 resistance −13.2
	T0–T2 resistance −2.2



	T0–T2 reactance +3.3
	T0–T2 reactance +0.8



	T0–T2 phase angle +0.4
	T0–T2 phase angle +0.1
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Table 9. T test significance values for cyclotron vs. acupuncture at T2.
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	T Test Resistance Comparison at T2
	p = 0.0062
	p < 0.05



	T test reactance comparison at T2
	p = 0.0001
	p < 0.001



	T test phase angle comparison at T2
	p = 1.581 × 10−5
	p < 0.0001
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