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Abstract

This paper will propose a method and means of amplypon-thermal radio-frequency waves to the
human body via the skin. The author proposes thgore for this would be to improve cell health agd b
dendrite growth and synaptic boutons which sugtestmultiplicity of connections between an axion
and its synapse and other neurons. These improveédraultiplied connections serve in recovery of
patients with neurodegenerative diseases and daosmged by strokes by helping the neural system
reroute connections, due to the presence of a disteand high-quotient energy allowing replicatioi
cells and growth of new pathways.

1 I ntroduction

Three significant papers [1, 2, 3] have descrileduse of magnetic resonance emissive technologies,
at a level below 0.5 T, which have demonstratethiigdves to have very substantive effects upon
human neuronal cultures. One of the most notablheo&ffects was, after fifteen minutes of exposure
to a static 0.2 T magnetic resonance tomograpmatia changes of morphology marked by the
formation of vortexes of cells and exposed branamedrites featuring synaptic boutons appeared.
Even a brief exposure to magnetic fields signifitaraffects the neuroendocrine features of
mammalian neurons, where, such an exposure is mooéved with differentiation and senescence
rather than with apoptosis or necrosis. Second engges formations, the authors argued, alters the
cell response to environmental stimuli [1].

The authors’ point [1] is to demonstrate that, whduch magnetic field densities are listed in
regulatory specifications as being not harmful tomans, perhaps this is not necessarily the case.
Although further studies do not indicate this [2pre so because of the lack of understanding of non
thermal effects of radio-frequency waves [3], theyertheless support the hypothesis that a properly
controlled application of magnetic energy can dizcally affect human neuronal tissues. So, the
guestion is: what if we purposefully try to applyagi-dynamic, non-thermal electromagnetic waves?
What would be its benefit and what are the risks?

This paper will propose a hypothesis for a methad aneans to consider the possibilities of
purposefully constructed devices, which are compack that can readily transfer currents via low-
induction fields to the electrical system of tharfain body without damage creating the conditions to
imbue the body with the ability to increase thesignof intra-cell connections. The reason for sach
technology would be the ability to treat neurodemggative disorders, which are manifest by weakly-
interacting or electrically-starved cells wherdirit connections between have degraded [26, 28, 32]
for example, damage to electrical tapestries fronwkes, amyotrophic lateral sclerosis, and a wide
swath of other neurological disorders.

The postulate described in this paper is a novplageh to treatment of a class of degenerative
disorders by the method of providing electricallydarnourished cells with energy at a characteristic
frequency and power ratio so that they can recamdrbuild a richer set of connections becauseeof th
influence upon them by the presence of the curtbetsselves.



2 Quasi-dynamic non-thermal magnetic fields

Low-frequency wireless power transfer in human pnity has demonstrated itself to be a viable
means to transmit cold electrical currents effitiefd-14]. A loop antenna at a very-specifically
designed oscillator emitting a radio-frequency neigaresonant wave, in general, does not strongly
couple to non-magnetized objects, rather, interiacésnon-thermal manner when its incidence angle
is shifted perpendicular to the azimuthal axis.

As described by J. Clerk Maxwell in his eponymdusatise on Electricity and Magnetisgreating a
magnetic stress in the medium leads to an incrieabe inductance potential between projected field
surfaces from an external source and any eledyrisakceptible circuital surfaces in the region][15
differing from other interpretations such as beamimodes to receiver circuits [6, 9, 14, 16], oreoth
simplistic models of resonance-character phenomghoi23]. In Maxwell’s interpretation, magnetic
stresses yield energy transfer by absorptive iotienas via the field itself and its displacementhe
medium, rather than the concept that the presehttee@nergy in the region jumps from transmitter
to receiver and is somehow forced upon it.

Apart from modern interpretations of how the medsmnof non-thermal radio-frequency waves are
transmitted and received, magnetic stress is aepvehere the forces present in a changing magnetic
field cause a strain in the medium in which it reqent [57]. In terms of free-space, stress in the
medium is so small that it only influences ordinapjutions when the circuit becomes sufficiently
small [17]. However, in terms of the human bodg étectrical tissues encompassed by the field will
respond more dramatically to the phenomenon of eiagstress, which is facilitated by the presence
of a metallic disc placed between the antenna hedtirface of the skin, as illustrated in Fig.1, B.
Otherwise, without the use of the metallic diske thagnetic field will pass through the electrical
tissues with very little interaction, as illustrdtie Fig.1, A.

3 Hypothesis of the application of non-thermal RF to the human body

Consider a human multipolar neuron in a very gdneey as having two planes,andy, which
bisect it forming a contour$, of its surface extending in thedirection, which is the same as the
field emitted by the antenna. Planes tangentiah& contour are more susceptible to an external
magnetic force since the electrical capacity ofrtharon’s ion channels are also alongziairection.
The magnetic field is at right angles to it. Fosteess in a region due to the presence of a magneti
field, let B, represent the stress whédreindicates that the normal to the surface wherestress is
impacting is parallel to the axis tf andk indicates the direction the positive side is agtim the
negative side parallel to the axis kof The condition that the stress will not producenange in the
angular momentum in elementary regions of the neig®,, = R,

Consider the region encompassed by the fi@denclosing the contour as indicative of the forcive
effect on the cell body by the field @ dydz with the origin at its center of mass. On the posi

face, dxdy, for which the value ofk =%dx, the forcive expression of motion is,
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as a mapping of the contour in the presence of mentum withZ as its axis. Forces acting on the
opposite side;-X_,,-Y_,,—Z ,, are found by changing the sign @t For any neuron in the field,

the entire forcive expressioX dxdy dz is simultaneous with the momentum of the eddy,
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force of rotation around the cell bodl.dxdydz is the moment of forces about the axis of the
contourS,, ,, along thez-direction, so that the tension on the surface abas the field rotates about
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Quantitatively, the contour experiences the fietddgaiantities of magnetic fordd and magnetic
induction B with the angle2¢, between their motions, as,
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The energy presented to the neuron is describedy use Hodgkin-Huxley model [24], where the
neuron, an excitable cell, is treated as an etadt@Gircuit. The lipid bilayer is represented as a



capacitanceC,,, and the voltage-gated ion channels contain batbraluctance, whose maximum
V;, for potassium, sodium, and leak, respectively,yetr

a’

value isg,, 0y., G, and a potentiaV,,V,
area. Over a single area, the total membrane durrenis

dv.
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wheren, m are dimensionless quantities between zero anasseciated with channel activation and
sodium channel deactivation. The average currépt, moving into the region,Q, with a
permeability, 4z, is

Q dt oy’

where w, is the angular momentum of the eddy figlg. The energy stored in the region between
the field and the surfacé,, of the contour is
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The neuronal somata will experience the energy peessure equal in all directio%%—Hz. It will
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only absorb energy in quantities sufficient to aetevpower level to its steady state, and will fesdtb
along P, to satisfyP, =P, attaining a new equilibrium. A very detailed acebof this theory is

provided by Tucker [57].

4 Discussion of the potential benefit and risks

The scheme outlined in the previous sections aadhypothesis which supports it can be centered on
the idea of a compact device wherein to test totion. The methodology proposed in this paper is a
direct application of magnetic resonant fields tdaitaneous neural tissues by mathematically
describing the phenomenon as the creation of abethveen potential of the coil and that of the
neural tissues, or more generally, a potential, hmkich is the locus of a magnetic stress. A swsfoés
link is observed to be the field affecting neurosamata resulting in an increased output of action
potential signals consequential to the absorpticglaxtrical energy [33, 34, 41, 42]. While thisnko

is examining the problem in a very general wayisifin important first step to establish whether
energy can be absorbed by neurons and neurogtadrtificial sources.

Some questions to answer are as follows. Can theygrbe used by the composition of nerves and
ganglia create chemical reactions due to the idtieraof induced electrical currents and stimutage
production of neurotransmitters? Can the absorptiensuggestive of new neural pathways, and
perhaps even new neurons using this method in tarndteh other treatment regimens? The detection
and mapping of new pathways is outside the scopki®fvork but is the most important question to
answer in future research. If it could be answexgztinctly, it would imply a novel method to aid in
the treatment of very serious neurodegenerativeraiss.



Treatment of disorders in the somatic nervous syslae to progressive neurodegeneration, while
dependent upon a clear aetiology, can be addreyseptomatically [25, 26, 27] while in search of
possible treatments [28, 29, 30, 31, 32, 41]. Wiiile work does suggest a pathway to treatment of
such severe debilitation disorders [36, 37, 38pnily does so by its approach to the problem from a
mechanistic interpretation of the clinical eviderm@&rounding the epidemiology of fundamental
degradation characteristics surrounding such déserf89, 40]. While this is a very critical problem
at this point in the research, it is also cleamhsapplications indicate an underlying set of candg
that can be altered reversing the causality of sgmp of the disorder. A set of experiments is
proposed to test the hypothesis proposed in thpempahere an application of energy is presented to
electrically capable tissues and its reaction ® glhesence of the field measured by an EEG. It is
postulated that the neurons subjected to the miagetesses in the region would respond with
spiking behavior, the observation being they hasbdied the energy in the manner described by [24]
and such behavior is indicative of feedback.

Much more specifically, such an observation woulggest that the neurons responding to such
energy transfer by the appearance of stress aréoging it to remedy damage having occurred
sometime in the past, the length of storage intheatf their capacity. One difficulty is distinghisig
healthy from damaged tissues as the model sugthedtaearly any neuron with ion channels would
not only absorb energy but once converted, wouttlegse ionic activity across the network. The
increase in activity implies a measure of feedbadkich reduces the absorption by the network by
changing the cell’s inductance potential.

One conclusion to be drawn from the experimentisas spiking behaviour and energy distribution of
the magnetic potential [32, 33, 46] form a corgllar the effectiveness of energy transfer betwaen t
external device and neural tissues similar to diedectrical probe stimulation without surgical
invasion. Given the indication of an ability of thmdy to grow neuronal tissues under special
circumstances [25, 35, 42, 44, 45], it is importemtunderstand not only how to apply energy to
damaged or atrophied neural tissues [43, 47],dattempt to stimulate neurogenesis [1, 48, 56] for
exposure times and subsequent cognitive trainingd@ents who have lost neurons due to health or
accident. A successful conceptual model for suehtitnents would imply the following assumptions
to be true:

1 The level of energy within the tissues affectedtly disorder, including those atrophying,
reflects a lack of self-repair. For example, certaatalytic drugs are administered which
excite the chemical structures of the neural tisswgh either an increase of sodium for
enhanced firing and linking or an increase of paitam for enhanced suppression [49].

2 The amount of neural activity in tissue is indicht®yy the degree of neuronal firing and that
which occurs between neurons. It illustrates wreciergy has been absorbed individually
verses one that has been transferred intra-caB. ififplies the connectedness between pools
of neurons, arbitrarily bounded over a given ared demonstrates the transfer of energy
from one set to the next and the degree of mebit [5

3 The number of pooled neurons is represented bwitiaunt of spiking relative to the field
potential, defined by the magnetic stress, andtr@tat current passing through the ion
conductance. At the limit of conductance, new ewoas linking by dendrite growth includes
not only new links but also new neurons.

While the benefit is rather easy to predict usihg tnethods outlined herein, there is also the
probability of grave risks in energy transfer tadasirable tissues. Outside of those target neurons
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the body, what about electrical tissues of micraargms which are also within the exposed area?
One observation is in the case of a bacterial tideclf an infection is present in the subjectrthis a
chance that the bacterial colony can become exptséite energy yielded by the magnetic stress
which, like neurons, will be expected to grow angand. Increases in the presence of energy
increases the possibility for them to signal thifotige ion channels in the cell [51], due to thehkig
potential. While there are sources in the litemttivat discuss the link between bacterial and the
creation of brain cells [52], it would be an intgieg aspect of expansive research if neural dendri
and soma proliferation in terms of bacteria in st following exposure were causal. Cancer may or
may not be treatable by the same means as it @ggized that the resonance frequency of renegade
cells are different from the healthy ones.

One idea to reduce high-level effects of expossite iapply energy to a dielectric element, such as
lemon. Since the lemon is subject to a complex fivity, dependent upon the resonance frequency
[53], it was interesting to discover if it could lised to store charge—say, in terms of its energy
signature—and then applied to the subject by ptaitim their hand, rather than direct application.

Regarding the more complex forms of necrosis, $hepsoms of amyotrophic lateral sclerosis are
caused by degeneration of motor neurons in theabpiord, brainstem, and motor cortex. Median
survival from first symptoms is a little more thtwo years. The exact cause of this degeneration is
not known presently but thought to be consequergnvironmental exposures and genetic factors
playing a role in the susceptibility of the diseaBee hallmark of this disease is the selectivaldet
motor neurons in the brain and spinal cord, leadiingaralysis of voluntary muscles. The paralysis
begins focally and disseminates in a pattern thiggests that degeneration is spreading among
contiguous pools of motor neurons. If the mechanibat causes ALS can be disturbed by the
contribution of replenished neural energy diretthnsferred to the nerve cells and glial tissuess, i
proposed that it could arrest the progress of AbSmerely affecting the spread of the disorder [42,
54]. Nevertheless, one must be very consideratlkeofesonance frequency, potential, and magnitude
of stress exhibited by the oscillator in conjunieti@ith tissues [13, 55].

The hypothetical implication presented in this paptthe causality of energy transfer by non-
thermal, magnetic-resonant, radio-frequency wasa@s agreement with the results posited by Pacini,
et. al, albeit with smaller machines. No tomograglagyipment was used, only small-scale devices.
The expectation is that a healthy neuron cell dfifeeen minutes exposure exhibits changes of
morphology: a formation of vortexes of cells ang@sed branched neurite featuring a synaptic
bouton. Simultaneously, there is a reduction inmitgyne incorporation and inositol lipid signaling.
Pacini, et. al stipulates there is no synthesisneither DNA proteins or transmission of the
transformation to other cells, that each cell rezpiithe same external influence. Vortexes imply a
clustering of neurons, which are electrically cleginn response to the presence of the energy,
provided the creation of the magnetic stress.

Weighing the benefit and risks, if a carefully cofied experiment were conducted in tandem with a
substantive pathology, this method could contritatitengly to a regimen of treatment. Additionally,
in cases where the patient has not been diagnasied weurodegenerative disorder, there is an equal
probability that neuron counts could be doubled syrhpses expanded in an exponential manner—
insuring the proper pathology is equally appliedisTimplies the possibility of the enhancement of
human performance by artificial means; howeverséhchanges would affect the subject in a holistic
manner. Moreover, perhaps this is a point to bertakhere nature has provided us a means to
overcome our shortcomings as well as our maladies.
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Figure

Fig.1. Depiction of interaction of a non-thermalgnatic-resonant field against a cross-section afdmskin.
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