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ABTOp npegnaraetr runortesy, O0O6bBACHSOWYD MexaHu3M AencTemsa buonormyecku-
akTMBHbIX BelwecTB(BAB) B cBepxManbix Ao3ax(CM/[) yepe3 pe30oHaHCHY akKTMBaALMIO MULLEHW.
CornacHo 3TOM runoTe3e aKTMBHbIA LEHTP MOJIeKY/Sl MULIEHW SBASETCS rapMOHUYECKUM
OCUMINATOPOM, MWMEKLWMNIA CBOM CNEKTP YHUKaNbHbIX KonebaTtenbHbIX ABWMXEHUA U CBOIO
pe30HaHCHylo 4acTtoTy. Monekyna bBAB npeacrasnser cobo  WCTOUYHMK  KonebaHum,
9BOJIIOUMOHHO PE30HAHCHbIX OCUWANATOPY MULLIEHM, a MOJIeKY/ibl pacTBOpPUTENS SABSAIOTCS
nepepatynmkoMm BoO36yxaatowmx konebaHun. KonebaHus monekynbl BAB nepepatoTcs 4epes
konebaHus pacTBOpUTENS NO CETKE BOAOPOAHbIX CBSi3el M Bbi3blBAOT Ppe30HAaHCHble KonebaHns
AKTUBHOIO LIEHTpa MULUEHM, NOpoXAas BHYTPEHHME ABUMXEHWUS B MOJIeKysie MULLEHU KOoTopble
obycnosnuBatoT €€ 6uonorMyeckoe A4encTene.

B pamkax 3Tton Mogenn Haubonbullee 3HA4YeHMe nNOoJlydaeT He CTPYKTypa BOAbl, a
cooTBeTcTBME KonebaHmin monekynbl BAB pe30HaHCHOM 4acToTe aKTMBHOMO LEeHTpa MULLEHWU U
CNOCOBHOCTb Nepeaayn Mofnekynamum BoAbl KonebaHuMi 4yepe3 ceTb BOAOPOAHLIX CBSA3EN.
Monekynbl BOAbl BCTpaMBalTCa B KonebaTenbHblA aHCaMbiib MuUWIEeHW, BAMAS Ha NapaMeTpbl
KonebaHui, 1 BAMSS B TOW MM MHOMN Mepe Ha YyBCTBUTESIbHOCTb FAPMOHUYECKOro ocunnsaTopa
MULLIEHMU.

BblHYy)XaeHHble KkonebaHma CeTKM BOAOPOAHbLIX CBS3€M  MOJieKys  pacrBopuTens,
Bbl3BaHHble KoniebaHMaMn monekyn BAB, MOryT Takxke Kakoe-TO BpeMS COXpPaHSATbCS B pacTBope
M Npu Nocneaynwmx passBegeHusx, Kak u BCaKMe MOHOTOHHO-3aTyxatowme konebaHus. [JaHHoe
06CcTOATENLCTBO MOXET 06BACHATL COXpaHeEHNe BMOOrMYecKnx CBOMCTB CBEXENPUroTOBJIEHHbIX
pactBopoB BAB pgaxe npu pa3BeAeHuUsaXx, Koraa BepOSATHOCTb HaxXxOXAEHUS B pacTBope XoTs Obl
oAHoM Monekynbl BAB kpailHe Mana. BblleykasaHHoe npeactaBneHne  obbsacHsaeT
HEeBOCNPOM3BOAMMOCTb MHOrMx onbiToB ¢ BAB B CM/l, Koraa B NMOCTaHOBKE 3KCMNEpPUMEHTa He
YUYNTbIBASIOCb BPEMS MPUIrOTOB/IEHMUS pacTBOpa M BpeMsi BO3AENCTBUA Ha 6MO06BbEKT C MOMEHTa
npurotoBneHuns pacrteopa 8 CM/.

K pacnpocTpaHeHuto curHana B BOAHOM cpeae MO CeTKe BOAOPOAHbLIX CBSA3EW AOJIXKHbI
NMPUMeEHATbLCS 0oblMe MaTeMaTuyeckuMe BbIPa)KEHMS, OMUCbIBalOWME BOJIHOBblE MpPOLECChl B
konebaTtenbHbIX cCuUCTEMax, NpeacTaBAsdAlOWMX U3 cebsa COBOKYMHOCTb HaXxoAAWMXCS B
onpeneneHHoMm obbeme oCcUUINATOPOB -6MONOrMYECKNX MULLEHEN U NepeaaTynkoB KonebaHuin -
NIMraHaoB, TPaAHCAMPYIOWMX HA  PEe30HaAHCHOM 4YacToTe aKTMBHOrO LEeHTpa MMULLEHMU,
pacnosioXXeHne KOTOPbIX OTHOCMTENIbHO APYT ApYyra NOAYNHAETCS BEPOATHOCTHBbIM 3aKOHaM.

B pactBope C Anana3oHOM 06blYHbIX KOHUeHTpauuii BAB npwm koTopbix cobntogaercs
3aKOH AenCcTBYoWmnX Macc BaHT-Modbda MHorouncneHHole Mosnekysnbl BAB, konebaHus KOTOpbIX
B pacTBOpe paBHbl MO 4YacToTe, U aMnNauUTyAe, HO He coBnagatoT no dase, nHTepdbepmpytoT 1
B3aMMHO MWCKa)kaloT pe3yabTupyluwee konebaHne, nepegatowieecs Ha aKTUBHbIA LEHTpP
MuweHn. [Mo3ToMy npu akKTMBauMM MULLEHW 3HAYEeHWe nonyyaeT Wb HenocpeacCTBEHHOe
B3aMMOAENCTBME MOJMEKYN JIMraHda M MULLEHM, KOorga amnnmtyga konebaHuin ot 6amxanwero
WKW acCoLMMPOBAHHOIO UCTOYHMKA KonebaHuil, BOCMpUHMMaeMash aKTUBHbIM LLEHTPOM MULLEHU,
3HaYUTENbHO MpeBanMpyeT Hah aMnamTyaon konebaHuii ocTasnbHbiX nauraHaos. Mo Mepe
AanbHeNnwero pasBefeHns BEepOSTHOCTb HEenoCcpeACTBEHHOro KOHTaKTa AuraHaa M akKTUBHOIMO
LEeHTpa MWLWIEHW, U BEPOSTHOCTb <YMUCTOrO» rMpueMa CUrHana MULIEHbK OT OGnmxanwen
mMonekynbl BAB yMeHbliaeTcs. B3amMHoe wuCKaxeHue u ypaBHOBelUMBaHWe KonebaHuih oOT
pa3HbIX MOJIEKYST aKTUBaTopa M WX MWHTEpdEpeHUUsi, NpU BEPOATHOCTHO paBHOYyAANEHHOM
pacnosioXXeHUM OT aKTUBHOIO LEeHTpa MULIEHM, B 3SKCMepuMeHTe Mno3BosiseT HabnwgaTtb Tak
Ha3blBAaEMYI0 «MepTBYIO 30HY>» B 3aBUCUMOCTU «A03a—3dhdeKkT>.

OpgHako no Mepe ewe 6onbuwero pasbasneHns pactsopoB BAB po CMJ[ HauuHaeTt
yBeNMYNBaTbCA BEPOSATHOCTb «4YUCTOro» rMpueMa CUrHana aKTUBHbIM LEHTPOM MULUEHUM OT
6nmxanwmx eguHWYHbIX Mosiekyn nuraHgos. B pacteBope BAB B CM/ konebaHua penkmx
MOJIEKYST NUraHAoOB C OAHOM COBCTBEHHOM YacCTOTOM HE MOryT raCuTb ApPYr Apyra, Win nckaxatb
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pesynbTupylowiee kosnebaHme, BOCNPUHUMAEMOE aAKTMBHbIM LIEHTPOM MMULLUEHM, MOTOMY YTO
BEPOSATHOCTb MX PaBHOYAANIEHHOIO MOJIOXEHMS OT MULLEHW KpaliHe Mana.

OddeKkT «paccnoeHns», UCKaxeHus unm umHeepcum csomcte BAB B CM[, obbsicHsieTcs
OTCYTCTBMEM UHTepdepeHLUNOoHHbIX 3¢hdekToB BO3byxaawwmx konebaHuin, KoTopble MOryT
BINATb Ha paboTy 6MoNOrMyeckor MULLIEHN, a TakXe onpeaeneHHbIM OTNMUYMeM Bo36yxxaatowmx
konebaHnii cBOGOAHLIX MOJSIEKYST aKTMBaTOpoOB B JAo03ax 60/1ee HU3KMX, 4YeM KOHCTaHTbl
auccoumaumm akTMBaToOp-MuLEHb, OT aCCOLMNPOBAHHbIX C MULLEHbIO aKTMBATOPOB.

HayanbHble XapakTepUCTUKU 06BHEKTOB TakXe BAMSIOT Ha Mpouecc BOCMPUATUS CUrHana
6MOMULLIEHbIO, KaK BUSET HaydasibHOE COCTOSIHME rapMOHMYECKOro OCuMnnsTopa Ha npouecc
HacTynneHns pe3oHaHCa npuM BO3AENCTBMM BHelHero Bo3byxaatowero konebaHusa ¢
pPE30HAHCHOW YacTOTOMN.

N3 paHHOM runoTtesbl cneayeT BbiBOA, UTO A1 BO3AENCTBUS Ha BMONOrMYECKY0 MULLEHDb B
pactBope He oba3aTtenbHO BBOAWTbL B pacTtBop BAB - aocTtaTtouyHO creHepupoBaTb B pacTsBope
KonebaHusi, Mo CBOEMY BOJIHOBOMY npoduato umaeHTUUHble KonebaHusaMm pactBopa ¢ BAB.
MNMockonbky konebaHms 6uonorMyecknx Mosekysn nexaT B MH@pakpacHOM U TeparepueBoM
Anana3oHe, TO pe30HaHCHble 4acToTbl 6MOMMULWIEHEN HYXHO MCKaTb B 3Toh obnactn. Hantu
PE30HAHCHY0 4acToTy Nboi 6MONOrMyeckor MULLEHM MOXHO WCMNOMb3ys NpuHUMN paboTbl
reTepoAVHHOIr0 MHAMKATOpa pe30OHaHca, M onpeaenntb eé, nlydasa konebatenbHbll CNekTp
pactBopoB BAB. KonebaHus, coBnagawowme C pe30HAHCHOM 4acTOTOWM aKTUBHOrO LEHTpa
MULLEHM, MOXHO CO34aTb C MOMOLLbK YAaCTOTHOW MOAYMSALUUU KOF€PeHTHOr0 31EeKTPOMArHUTHOrO
M3Ny4YeHUs B YKa3aHHbIX AnanasoHax.

HenocpeactBeHHbIM BAMSHMEM Ha kKonebaHus Mosiekyn pacTtBopuTens u buonornyeckux
MUuLeHen o6bACHATCA 3ddeKTbl AEACTBMSA Ha 6MONOrnyeckme CUcTeMbl HU3KOWMHTEHCUMBHbIX
3NEKTPOMArHUTHbIX U3JTY4YEHUI 1 Nonen.

PesomMupysi, MOXHO BblAENUTb OCHOBHble MOCTyNnaTbl npeasaraemMon  rmnoTesbl
pPEe30HAHCHOM aKTUBaLUMK MULLEHM Yyepe3 KonebaHus MoneKkyn pacTBopuTens:

1. KonebaHma Monekynbl akTMBaTOpa 3BOJSIIOLUMOHHO pPE30HAHCHbl BHYTPEHHEN 4yacTtoTe

aKTUBHOIMO LieHTpa MULLEHWN.

2. KonebaHus Monekysnbl MUWEHN NepenatoTcss aKTUBHOMY LEHTPY MULUEHM 4Yepe3 CeTKy
BOAOPOAHbIX CBA3el pacTBOpUTENS.

3. Monekynbl pacTBOpUTENS BCTpauMBaloTca B KonebaTenbHblit aHcambib  Monekyn
MULLIEHN N aKTUBATOpa, BAMSAS Ha YYBCTBUTEIbHOCTb FApPMOHMYECKOro OCuMANaTopa
MULLEHWN.

4. lMepepava BO3bGYyXAawLWMX KonebaHMN N B3aMMOAEUCTBME KONebaHUM OT MOJIeKyn
aKTMBaATOpPOB JApPYyr C APYroM nNOAYMHAKTCS O6LWMM BOSIHOBbLIM 3aKOHaM, KOTOpble
obycnosnueatoT addekTol BAB B CM/.

5. AKTMBMpPOBATb MWULUEHb MOXHO CreHepuMpoBaB MOAYIMPOBAHHbLIM 3NE€KTPOMarHUTHbIM
n3ny4yeHMeM B pacTBope kKosebaHma Mosiekysl pacTBOpUTENs aHasaornyHble no
npodunio KonebaHmMsaM, KOTOpble BO3HMKAIOT OT KonebaHui Monekyn aktueatopa.

HYPOTHESIS ON THE MECHANISM OF ACTION
OF ULTRA-LOW DOSES OF BIOLOGICALLY ACTIVE SUBSTANCES
ON BIOSYSTEMS
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Russia, Kursk. Kursk State Medical University
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Author of this paper has suggested his own hypothesis that provides clarification of
interaction between molecules of biologically active substance (BAS) in ultra-low doses and
molecules of the corresponding targets, being the hypothesis of resonance activation of the
target. According to this hypothesis, the active center of the target’s molecules stands for a
harmonic oscillator with a spectrum of unique oscillatory movements and own resonance
frequency. A molecule of BAS is a vibration source being evolutionarily resonant to the target’s
oscillator, while molecules of the solvent perform the role of exciting oscillations transmitters.
Vibrations of BAS molecule are transmitted via oscillations of the solvent along the grid of
Hydrogen bonds and result in induction of resonance vibrations of the target’s active center,
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thus generating intrinsic motions in the molecule of the target that stipulate for expected
biological action.

In the framework of this model, structure of water, as well as structure of any solvent in
general case, is not dominating in the process of information transfer to the target, disclosing
the presence of biologically active substance in the solution; the capacity of water molecules to
transmit oscillations via Hydrogen bonds grid along with compliance of BAS molecule vibrations
with resonance frequency of the target’s active center are the only issues that count. The
structure of water bound with the target can affect the process of such information reception,
considering that water molecules in the given situation get integrated to the oscillatory
ensemble of the target, producing certain influence on the vibratory parameters, which finally
impacts sensitivity level of the harmonic oscillator of the target.

Forced oscillations of water network, induced by vibrations of BAS molecules could stay
for some time in the solution, also resulting from following dilutions and lowering of
concentration of the molecules of biologically active substance, similarly to any other type of
monotonically decaying oscillations. This particular circumstance may explain maintenance of
biological properties of BAS freshly prepared solutions even at concentrations when the
presence of at least one molecule of biologically active substance is unlikely. Besides, this
specific phenomenon could be treated as the reason of non-repeatability of many experiments
conducted with BAS used in ultra-low doses, when in the course of trials no account has been
given to the time of solution preparation and actual time passed since ultra-low dose solution
preparation to the moment of biological object exposure has been neglected.

Propagation of signal in aqueous medium along the grid of Hydrogen bonds should be
described by means of generalized mathematical expressions used to deal with wave
processes. Mathematical formulation of suggested target activation mechanism should be
brought to description of the resonance process, emerging in oscillating systems - meaning
biological targets confined in certain volume that contains ligands that stand for vibrations
transmitters, able to propagate at resonance frequency of the target’s active center. In the
scope of such mathematical model, disposition arrangement of oscillators - biological targets
and vibrations transmitters - ligands, relative to each other, abides by probability laws.

In the solution with regular range of BAS concentrations providing for Vant Hoff law of
mass action, multiple molecules of biologically active substance, showing oscillations in the
solution identical frequency- and amplitude-wise, but different from the viewpoint of the
phase, mutually distort resultant oscillation transmitted to the active center of the target.
Therefore, upon activation of the target, the only matter of the essence is direct interaction
between molecules of the ligand and the target, when the power of oscillations generated by
the nearest vibration source and received by the active center of the target begins to
considerably prevail over the power of oscillations produced by other ligands and remains
undistorted by their respective vibrations. As available concentration is further reduced,
probability of direct contact between the ligand and the target’s active center, as well as the
chance of ‘clear’ reception of the signal by the target from the nearest BAS molecule
decreases. The principle described herein, covering reciprocal distortion and equilibration of
oscillations emerging from different molecules of the activator along with their interference, at
probably equidistant position relative to the center of the target, provides for the opportunity
to experimentally observe the so-called ‘dead zone’ identified in the scope of ‘dose-effect’
relation.

However, proportionally to the dilution of the solutions containing biologically active
substance to the level defined as ultra-low dose, another process starts to gain momentum,
raising the chance of such ‘clear’ reception of the signal by the target’s active center, which
signal comes from isolated molecules of the ligands. In the solution containing BAS in ultra-low
dose, oscillations of sparse molecules of ligands with single own frequency cannot damp each
other or distort resultant oscillation received by the target’s active center, as the probability of
their equidistant position relative to the target is extremely low.

The phenomenon of ‘cleavage’, distortion or inversion of basic properties of BAS when
used in ultra-low dose could be explained on account of the lack of interference effects of
inducing oscillations that potentially can influence on given biological target operation, as well
as in view of certain difference of such exciting oscillations generated by free molecules of
activators available in concentrations lower that ligand-receptor complex dissociation constants
from activators associated with the target concerned.

Initial characteristics of objects also affect the process of signal reception on the side of
biological target, similarly to the pattern of initial status of harmonic oscillator impact on the
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process of resonance emergence under the influence of external inducing oscillation with
resonance frequency.

The hypothesis presented provides grounds to conclude that to ensure desired effect on a
biological target contained in the solution, it would not be necessary to introduce BAS; suffice
it to generate oscillations in the solution, manifesting wave profile identical to the oscillations
available in the solution containing biologically active substance. Considering that oscillations
of biological molecules fall to infrared and terahertz range, one should search for resonance
frequencies of biological targets in the area specified. Basing on the principle of operation of
resonance heterodyne indicator, it is possible to empirically find resonance frequency of any
given biological target or to establish it in the scope of studying the vibration spectra of BAS
solutions. Oscillations concerned can be produced with the aid of frequency modulation
coherent electromagnetic radiation to secure radiation with resonance frequency of the target’s
active center.

Effects produced over biosystems by low-intensity electromagnetic radiations and fields
should be reasoned through direct influence on oscillations generated by molecules of solvent
and biological targets.

To sum it all up, we could emphasize main postulates of proposed hypothesis of
resonance activation of the given target through oscillations generated by molecules of the
solvent:

1. Oscillations of the activator's molecule are evolutionarily resonant to the intrinsic

frequency of the target’s active center;

2. Oscillations of the target’s molecule are transmitted to the target’'s active center
along the grid of Hydrogen bonds of the given solvent;

3. Molecules of the solvent get integrated to the oscillatory ensemble of molecules of the
target and of the activator, producing certain influence on the vibratory parameters,
which finally impacts sensitivity level of the harmonic oscillator of the target;

4. Transmission of inducing vibrations from molecules of the activators and interaction
between oscillations so transmitted follow general laws, applicable to the waves that
stipulate for development of the effects of BAS used in ultra-low doses;

5. A target can be activated by means of modulated electromagnetic radiation applied to
generate oscillations of the solvent’s molecules, manifesting wave profile similar to
the oscillations produced by molecules of the activator.
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