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ABSTRACT. Background. Previously, it was found that the drying of salt solutions prepared on water with a negative
charge is accompanied by the arborization of salt crystals, i.e. — the formation of needle- or plant-shaped crystals. It was also
found that low-frequency electromagnetic fields stimulate the regeneration of damaged neurons. Objective. The aim of the
work was to test the hypothesis that negative electrization of the cytoplasm of neurons, as well as their axonal arborization,
can occur under the influence of low-frequency electromagnetic fields. Methods. For the negative electrization of aqueous
solutions of chlorides, various low-frequency (0 + 100 Hz) EMF generators were used. Negative electrization of aqueous
solutions of chlorides was visualized using the method of sensitive crystallization. Results. It is shown that under the action
of low-frequency electromagnetic fields, arborization of chlorides, which are the main salt components of the cytoplasm of
cells, including neurons, occurs. This made it possible to explain the nature of axonal arborization of damaged neurons,
which is observed under the influence of low-frequency electromagnetic fields in vivo. Conclusion. Under the action of low-
frequency electromagnetic fields, negative electrization of aqueous solutions of chlorides occurs. By preliminarily optimizing
the content of chlorides in the body, it is possible to create optimal conditions for the axonal arborization of neurons and the
formation of new capillaries using low-frequency electromagnetic fields.
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Introduction ous hydrogen ions H', and, secondly, it is silica gel
It was previously shown that the shape of the acquiring a negative surface charge due to sorption
crystals formed after evaporation of salt solutions of aqueous hydroxyl ions OH [5].

depends on the sign of the electric potential of the
water used for preparing such solutions. It has been
particularly shown that the evaporation of salt solu-
tions with positive electric potential is accompanied
by the formation of cubic crystals and the evapora-
tion of salt solutions with negative electric potential
is accompanied by the formation of needle-like crys-
tals (fig. 1, 2) [1-4].

It is especially important that the described
regularities are performed for chloride crystals (fig.
3), which are the main salt component of human
cells [1].

A particularly clear confirmation of the validity
of the established dependence, with respect to so- “Fig. 1. Itis the crystals that formed after the drying of
dium chloride, was obtained by using sorbents that Sr;?\l/uz:gpt?a?]f d’i"zi%%o% \?r(erigilgt[j1 ?:].water potentials of +250
acquire opposite surface charges in an aqueous me-
dium. First, it is activated carbon, which acquires a
positive surface charge due to the sorption of aque-

Thus, it was found that numerous cubic crystals
are formed on the surface of the drying activated
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carbon, which was previously moistened with an
aqueous solution of sodium chloride (fig. 4, left);
even more numerous filamentous crystals, the plexus
of which resembles cotton wool, are formed on the
surface of the drying silica gel, which was also pre-
moistened with an aqueous solution of sodium chlo-
ride (fig. 4, right) [1].

Fig. 2. It is the crystals that formed after the drying of
solutions of CuSO, prepared on water potentials of +250
mV (left) and —250 mV (right).

Fig. 3. Crystals formed after drying of the NaCl solu-
tion prepared with water with the potential of =200 mV [1].

Fig. 4. This is how NaCl crystals appear on the positively charged surface of activated carbon (left) and on the negatively

charged surface of silica gel (right) [1].

No less important, in the aspect of the topic of
this article, was the confirmation of the detected
correlation with respect to substances of non-salt
nature (fig. 5) [2, 3].

All these results have led to the conclusion that
in contact with the negatively charged water is the
formation of filamentous or tree-like structures of
substances of different chemical nature. This conclu-
sion stimulated the emergence of interest in the con-
ditions and physical factors causing arborization. To
a large extent, these studies were stimulated by the
ideas of those neurophysiologists and neurologists
who identify the conditions that cause the arboriza-
tion of salt crystals, with the conditions under which
the arborization of neural axons occurs [6]. In this
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aspect, it was impossible not to pay attention to the
successful regeneration of damaged neurons under
the influence of low-frequency EMFs [7-20]. This
suggested that low-frequency EMFs can cause nega-
tive electrization of aqueous solutions, i.e. — to form
the conditions necessary for the arborization of their
contents. Here are the results of experimental verifi-
cation of this assumption.

Aim

The aim of the work was to test the hypothesis
that conditions for the arborization of chlorides arise
in low-frequency electromagnetic fields, and, conse-
quently, for the arborization of neural axons.

Materials and methods

A sensitive crystallization method was used.
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Various low-frequency (0 + 100 Hz) EMF generators
were used for negative electric power of chloride
aqueous solutions. All salts were purchased from
«Ukreachimy» (Ukraine).

Fig. 5. It is a copper powder located near the bound-
ary of waters with positive (above the line) and negative
(below the line) potentials [2, 3].

Results and discussion

Since chlorides are the main salt components of
the neural cytoplasm, the effect of low-frequency
EMFs on the crystallization of various chlorides was
studied in the first place. In the course of numerous
experiments it was found that the tree crystals are
formed by drying different solutions of chlorides,
previously exposed to variable EMFs low frequency
(0 — 100 Hz), including direct (fig. 6,7). Thus, the
assumption made by a priori was confirmed experi-
mentally.

Fig. 6. Crystals formed after drying of an aqueous so-
lution of CuCl2, previously exposed to low-frequency
(0+100 Hz) EMFs. For contrast, the crystals formed were
treated with ammonia vapors.

Fig. 7. Crystals formed after drying of an aqueous so-
lution of CuCl2, in which was previously a direct current.

The results obtained allow us to offer a clear
explanation of how low-frequency EMFs can cause
negative electrization in the cytoplasm of neurons.
This explanation is convenient to present in the form
of a chain of facts:

1) Under the influence of low-frequency
EMFs in the cytoplasm of neurons there are electric
currents.

2) When electric currents flow in solutions
containing chloride anions, at least two chemical
reactions occur [5]:

1. H,O — H, + O* (in fact, the electrolysis of
water);

2.0*+ClI' —» ClO.

These reactions show how the concentration of
dissolved hydrogen gas can increase in the cells of
intact nerve fibers under the action of low-frequency
EMFs. As at contact with gaseous hydrogen water
and water solutions receive a negative charge [5],
there will be a negative electrization of intact nerve
fibers. Therefore, under the influence of low-
frequency EMFs can be created conditions that con-
tribute to the arborization of the contents of the cy-
toplasm of neurons, and as a consequence-the for-
mation of new dendroid residues of neurons.

Thus, due to the obtained results and clear ex-
planation, the described cases of restoration of in-
nervation of the affected tissues under the action of
low-frequency EMFs [7-20], received a clear phys-
ico-chemical justification. It should be noted that the
proposed explanation of the mechanism of restora-
tion of neurons under the action of low-frequency
EMFs is not consistent with the previously proposed
explanations of other authors, who, however, did not
explain the nature of arborization [19, 20].

It seems appropriate to make two relevant addi-
tions. Given that sodium chloride is the most com-
mon salt component of blood plasma, it can be as-
sumed that the capillaries are also able to be updated
and under the influence of low-frequency EMFs.

Also, given that the heart is the most powerful
source of low-frequency EMFs in the human body, it
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can be assumed that the activity of the heart deter-
mines the ability of neurons and capillaries to regen-
erate. Agree, this assumption allows you to expand
existing ideas about the functions of the heart. It is
advisable, for example, to consider the possible ef-
fect of cardiac EMFs on the formation of both the
nervous and circulatory systems of the developing
fetus.

Conclusion

The low-frequency EMFs can cause negative
electrization of aqueous solutions, i.e. — to form the
conditions necessary for the arborization of their
contents. For this reason, low-frequency EMFs can
stimulate the arborization of both neural axons and
blood capillaries, stimulating their regeneration.

Feather research perspectives

To demonstrate that low-frequency EMFs
stimulate arborization axons and capillaries in vivo.
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IInsoBapenko 10.B. [Ipupona akconanbHoi ap0opu3anii, o Big0yBaeTbes 3a Ail HU3BKOYACTOTHUX

€JIeKTPOMATHITHHUX MOJIIB.

PE®EPAT. AkTyanabHicTb. PaHime Oyno BCTaHOBJICHO, III0 BICUXAHHS COJBOBUX PO3YHHIB, IPUTOTOBA-
HUX Ha BOJIi 3 HETAaTUBHHUM 3apsJIOM, CYNPOBOKYETHCS apOOPU3aIII€I0 COILOBUX KPUCTaiB, TOOTO — yTBOPEH-
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HSIM KPHUCTAJIIB TOJIKO- 200 pocnuHHOT popmu. Takoxk OyJI0 BCTAHOBJIEHO, 1110 HU3bKOYACTOTHI €JIeKTPOMArHITHI
TMOJIsI CTUMYJTIOIOTh pEreHepaliifo yIuikomKkeHnx Heiiponi. Mera. Meroto po6oTu OyJsia nepeBipka rinoresu mpo
Te, 110 3a Jii HU3bKOYACTOTHHUX €JIEKTPOMAarHiTHUX II0JIiB MOXKYTh BiZlOyBaTHCsl HEraTHBHA €JIEKTPHU3allis LUTO-
IUIa3MU HEHPOHIB Ta iX akcoHanbHas apOopusarus. Meromam. [[iis HEraTUBHOI eeKTpH3allii BOAHUX PO3UUHIB
XJIOPHUIB 3acTOBYBaIM pi3HI HU3bKkouacToTHi (0 + 100 I'n) reneparopu EMII. HeraruBHy enekTpu3alio BOIHHX
PO3UMHIB XJIOPHUIIB Bi3yalizyBaJii 3a JOIIOMOTOI0 METOAY 4yTiIHMBOi Kpuctamizauii. PesyasTaTn. Ilokasano, mo
3a i1 HU3bKOYaCTOTHHUX €JIEKTPOMArHiTHUX MOJIB BiOyBaeThcs apOOpi3alisi XJIOpUAIB, SIKi € OCHOBHHMH COJIbO-
BUMH KOMIIOHEHTAMH LIUTOIUIa3MH KJIITHH, B TOMY YMCIIi HEHpoHiB. Lle 103BONMIIO MOSICHUTH NPUPOY aKCOHA-
JTBHOH apOopi3allii MOMKOIKEHIX HEHPOHIB, KA CIIOCTEPIraeThCs il BILIMBOM HHU3BKOYACTOTHUX EIIEKTPOMATr-
HITHEX ToJiB in vivo. Ilimeymok. 3a il HI3BPKOYACTOTHHX ENEKTPOMATHITHUX TIOJIB BiOYyBAa€ThCS HETAaTHBHA
eJIeKTPH3allis BOJHUX PO3UYMHIB XJIOpHUAiB. [lonepenHpo ONTHUMI3yBaBIIM BMICT XJIOPH/IIB B OpraHi3Mi, 3a IOIO-
MOTOI0 HU3BKOYACTOTHUX €JIEKTPOMArHiTHUX OB MOJKHA CTBOPUTH ONTHUMANbHI YMOBH ISl aKCOHAIBHOI ap-
Oopwu3allii HelipOHIB Ta YTBOPEHHS! HOBHUX KaIllIsIpiB.
Kurouogi ciioBa: ap6opu3aliii, HeHpOH, pereHepallis, akCoH, eJIeKTPOMarHiTHe IoJie.

MMuBoBapenko F0.B. IIpupona akcoHabHON apOopu3aluu, MPOUCXOANIIEH MOA JAelicTBUEM HU3KO-
YaCTOTHBIX 31eKTPOMATHUTHBIX MOJIeid.

PE®EPAT. AKkTyaabHOCTh. PaHee OBUIO YCTaHOBIICHO, YTO BBICHIXAHHE COJICBBIX PACTBOPOB, IPUTOTOB-
JICHHBIX Ha BOJE C OTPUIATEIBHBIM 3apsIOM, CONPOBOXKAAETCS apOOpH3aIlel COIEeBBIX KPUCTAIIIOB, T.€. — 00-
pa30oBaHHEM KPHCTAIIOB UIJIO- WIIK pacTeHHEeBUIAHOHN (opMmbl. Taroke OBIIO YCTaHOBIIEHO, YTO HU3KOYACTOTHBIE
AJIEKTPOMATrHUTHEIE TTOJI CTUMYJIAPYIOT PEreHEPaInio TOBPEKICHHBIX HeHpOoHOB. Lle1bio paboTh! ObLTa IIpoBe-
pKa TUOOTE3BI O TOM, YTO IO IEHCTBHEM HHU3KOYACTOTHBIX 3JEKTPOMArHUTHBIX IOJIEH MOTYT MPOUCXOIUTH
OTpHIIATENIbHAS AIIEKTPHU3ALNS [TUTOILUIa3Mbl HEMPOHOB M MX aKCOHaJbHAsA apOopuzanusa. Meroabl. st oTpura-
TEJIHHON JJIEKTPU3AIMHA BOJHBIX PACTBOPOB XJIOPUAOB HCIIOJIB30BAIMCH pa3audHble HU3KkodacToTHBIE (0 + 100
I'n) renepatopsr OMII. OTpunarenbHyr0 JMEKTPU3ALUIO BOJHBIX PACTBOPOB XJIOPHUIOB BU3YATU3UPOBAIH C I1O-
MOIIbI0 METO/Ia YyBCTBUTENBHOMN KpHucTau3anuy. PesyabTarsl. [Tokasano, uTo nmox aeiicTBueM HU3KOYACTOT-
HBIX 3JICKTPOMArHUTHBIX noJjeun MponucCxoauT ap60p1/13au1/1;1 XJIOPHUAOB, ABJIAIOMIMUXCA OCHOBHBIMH COJICBBIMU
KOMIIOHEHTAaMH [IATOILIa3Mbl KJIETOK, B TOM YHCIIe HEHPOHOB. JTO MO3BOIIIIO OOBSICHUTH MPUPOTY aKCOHATBHOMN
apOopH3aIMK TTOBPEKICHHBIX HEHPOHOB, KOTOPas HAONIOAeTCs O BO3ACHCTBUEM HU3KOYACTOTHBIX AIIEKTPO-
MarHUTHBIX TOJeH in vivo. 3akirouenne. [Ton neiicTBHeM HU3KOYACTOTHBIX 3JICKTPOMATHUTHBIX MOJIECH IPOWC-
XOIUT HETaTUBHAS AIIEKTPU3AIN BOTHBIX PACTBOPOB XJIOPUAOB. [IpeaBapuTeTIbHO ONTHMU3NPOBAB COIECpPIKaHUE
XJIOPUAOB B OPTaHU3ME C ITOMOIIBI0 HU3KOYACTOTHBIX AIIEKTPOMATHUTHBIX TMOJICH, MOXKHO CO31aBaTh ONITUMAIIb-
HBIE YCJIOBUS /7Sl aKCOHAIBHOM apOopur3aiuu HeipOHOB 1 00pa30BaHMS HOBBIX KaIIFJUISIPOB.

KuroueBble cjioBa: apOopu3saiiy, HEUPOH, pereHepanys, akCoH, MIEKTPOMarHUTHOE TIOJIE.
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