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MpupoaHble BOAbl, BKMHOYasi BOAHYKD OCHOBY XXMBbLIX OPraHW3MOB, MnpeacTaBnsioT coboin
kapboHaTHble BOAHble CUCTEMbl. B HMX B TOM WRAM WMHOM COOTHOLUEHUM MPUCYTCTBYIOT
npeacTtaBuTENN CEMENCTBa  YIMEKUCNOThI: COzééHZCOSGQHCOS_GQCOSZ_. Yrnekucnota
urpaeT BaXHEWMWY pofb B MNpoLEeccax >XWU3HELEATENbHOCTU Y JKMBbIX OpPraHusMoB M B
pa3Hoobpa3sHbIX 3KoMorMyeckux npoueccax. pu CHUXKEHUM B KPOBM KOHLIEHTpaLMMK YrNEeKUCnoThl
HXE ONpPeaeneHHOro YPOBHS HapyllaeTcsl KNeTodHOe AblXaHue, YTO MNPUMBOOMUT K PasBUTUIO
naTonorvid. lMoBblleHWE B 3TUX CUTyauMsiX COAepXaHWs B KpoBWM OukapbGoHaToB oOkasblBaeT
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BblpaXXeHHOe TepaneBTudeckoe [JencTBue. HopmanbHble U nevebHble nNUTbeBble  BOAbI
npeacrtaBnsioT cobon OukapboHaTHble BOAHblE cucTeMbl. MHOrMe CyllecTBeHHble CBOWCTBA
NPUPOOHbIX BOAHbIX CUCTEM, B YaCTHOCTM, CMOCOOHOCTb BOAbl K camMoo4vucTke obecrneyvBaeTcs
NpuUCyTCTBMEM B HMX KapboHaToB. CumMTaeTcs, 4To AEWCTBME YIMEKUCNOoTbl Ha BOAHbIE CUCTEMbI
00yCnoBMEHO WX BIIMSIHUEM Ha KWUCMOTHO-LLENOYHOM OanaHc, HO BLIACHSIETCS, YTO MEXaHW3M
OencTBust KapboHaToOB MOXET ObITb CBSI3aH C MX HEMOCPEACTBEHHbLIM Yy4acTUEM B MPOTEKAIOLLMX B
BOLHbIX CMCTEMAX (PEPMEHTATUBHBIX U HEDEPMEHTATUBHBIX peakunsix akTUBHbIX hopM kucropoaa
(ADK).

Mbl  OBGHapyXunn, 4YTO B BOAHbLIX pacTBopax OukapboOHATOB CMOHTAHHO MPOUCXOOMUT
obpa3zoBaHue CynepokCUaHbIX pagukanoB. NHTEHCMBHOCTb Mpouecca 3aBUMCUMT OT KOHLEHTpauuu
GukapboHaTa, pH pacTBopa 1 pe3ko Bo3pacTaeT Npu ocBeleHnn. BHeceHne B BOgHbIE pacTBOpbI
OukapboHaToB comnen Fe(ll) B MWKPOMOMSPHBLIX KOHLEHTPaUMUsIX COMPOBOXOAETCHA BCIbILLKON
n3ny4yeHnss B BMOMMOWM oOGnactu crektpa, Onarogapsi MPUCYTCTBUIO B HUX aKTUMBHBIX (OOPM
kucnopoga v kapboHaTHbIX papgukanoB. [obaerneHne k OukapboHaTHbIM pacTBopam H,O, B
CYOMUNNUMONSIPHBIX  KOHLEHTPAUUSAX MHULMMPYET B HUX MNPOLIECC, COMPOBOXAALWMNCA B
NpUCYTCTBUMN (pryOPECLIEHTHOIO 30HA4A JIOMMHONA CBepx-cnabbiM uanyyeHnvem. WanyyeHue wus
N30MMPOBAHHbLIX OT KOHTaKTa C BO34YXOM W 3alUMLLIEHHBIX OT BHELUHEro ocBellieHus obpasuoBs
ONNTCS B TEYEHUE MHOIMX MECsAUEB M Aaxe neT. Ha xapakrtep Bcex 3TUX MpOLLeCcCOB, CMOHTaHHO
npoTekaLwwmx B OrkapOOHATHbIX pacTBOpax, OKa3blBalOT BUSHME KOCMOMU3MYECKME SBMNEHMS,
TaKue Kak HOBOJyHWe, NoMnHoe 3atMeHue JlyHbl, nonHoe 3atmeHne ConHua.

HenpepbiBHas reHepaumnsa APK n akTmBHbIX ¢opM KapOOHaAaTOB B WX BOAHbLIX pacTBopax,
Heyracawllee B TeYeHVe ANUTENbHOMO0 BPEMEHWU U3nyvyeHne )OTOHOB U3 HUX, CBUOETENbCTBYET,
4YTO BOOHbIE pacTBOpbl BrkapOoHaTOB NpebbiBalOT B YCTOMYMBO HEPABHOBECHOM COCTOSIHUM. Takoe
COCTOSIHME MOApa3yMEeBaeT, YTO 3TU CUCTEMbI MMEKT CIOXHYK OUHAMUYECKYKD CTPYKTYpYy, YTO
obecneunBaeT Nx YyBCTBUTENBHOCTb K CBEPX-CMabbiM BHELLHUM BO30ENCTBUSAM MPU YCIOBUK, ECINU
BO3OENCTBUSA Takke MMEKT KonebaTernbHbI XapakTep U BCTYMalT B Pe30HaHC C konebaHusmu,
Xapaktepamm Ons NpoLeccoB, MNPOTEKalWMX B [AaHHbIX BOAHbIX cucTemax. BoamoxHOCTb
CYLLLECTBOBAHMS BOAHbLIX CUCTEM C TaKMMW CBOMCTBaMM CriedyeT U3 TEOPUUN KOrepeHTHbIX JOMEHOB,
passuBaemonn G. Preparata n E. Del Giudice. lNogaepxaHne yCTOMYMBO HEPaBHOBECHOIO
COCTOSIHNA  OMKapOOHaTHbIX BOAHbIX CUCTEM B TeYEeHWe ANIUTENbHOrO BpeMeHn TpebyeT
MOCTOSIHHOTO MPUTOKA SHEpPrMM M3 OKpyxatwllen cpedbl. HegaBHO oOGHapyKeHHble CBOWCTBA
BogHbIx cuctem (G.H. Pollack), rmaBHbIM 13 KOTOpbIX ABNSAETCA HAnNU4uMe B HWX MO MEHbLUEN Mepe
OBYX BOAHbIX (has, obecrnedvmBalowmnx pasgeneHne 3apsaoB Mexay HUMKU, CBUAETENbCTBYIOT O TOM,
YTO BOAOHbIE CUCTEMbI CMOCOOHBI MOTPEDNATE M3 OKpyXalLwen cpedbl Marno OpraHM3oBaHHYHO
9HEPINI0  HU3KOYACTOTHBIX  3NIEKTPOMArHUTHbIX ~ MOMeW, B  4YaCTHOCTM  TEMnnoBblX, W
TpaHcdopmMupoBatb ee B 0Oonee OpraHvM3oBaHHYH) SHEPrM0  BbICOKOW MAOTHOCTW, JErko
npeobpasyemMyo B CBOOOAHYI 3HEPruio, CMOCOOHYH coBepluaTb MonesHy paboty. BoaHble
CUCTEMbI, TakMum 006pas3oM, BbICTYNalOT B POSIM  «OPraHM3aTOPOB 3HEPreTUYECKUX MOTOKOB,
KHErsHTPOMNUIHLIX TPaHCOpPMaTOPOB».

Ha paHHOM aTane wccrnegoBaHuy OeTanbHbid MEXaHM3M BIMSIHUST COMHEYHBbIX W JTYHHbIX
3aTMEHUMN W JOPYrMX KOCMOMM3NYecknx akTopoB Ha BOAHbIE CUCTEMbI OCTAETCA HEACHBIM.
OyeBuOHO, OOHAKO, YTO 3TU SABMEHUS MPELCTaBNSAT cobor ocobble crnyyan rpaBUTALUOHHOMO
BO30ENCTBUSA Ha 3eMITto, KaK Ha LIeNOCTHYH0 cucTemy. Takoe BO34ENCTBME HAa HAWy NAaHeTy MOXeT
MPVBECTM K BapmnaLmsam pasHoobpasHbIX prU3n4ecknx nomnen, acCoLUmMpPOBaHHbBIX C 3T MacCUBHbBIM
TENIOM, W yXe 3TV Bapvauuym MOIyT PE30HAHCHbIM MNyTeM W3MEHWTb MapaMeTpbl KparHe
HEepaBHOBECHbIX MPOLLECCOB, MPOTEKAaWMX B BOAHbIX cucTtemax. CnegyeTr OTMETUTb, 4TO
KoCcModu3nyeckme akTopbl MOryT BRMATb Ha MPAKTUYECKM BCE 3EMHblE BOAHbIE CUCTEMBI,
BKIHOYAas BOOHbIE CUCTEMbI >XKUBbIX OPraHM3MOB, KOTOpble, MO CyLlecTBy, Bcerga SBhslTCH
KapboHaTHBIMM BOAHLIMU CUCTEMAMMW.
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BICARBONATE AQUEOQOUS SYSTEMS EXHIBIT SUSTAINED NON-EQUILIBRIUM STATE AND
DISPLAY SENSITIVITY TO COSMIC EVENTS

Voeikov V.L., Ha Do Minh, Vilenskaya N.D., Malishenko S.I., Timofeev K.N., Bouravleva E.V.

Lomonosov Moscow State University, Faculty of Biology, Moscow, Russia
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Representatives of “carbonates”: bicarbonate, carbonic acid and CO, — are present in different
and dynamically changing ratios in natural waters including all biological liquids. It turns out that
carbonates play essential regulatory and bioenergetic roles in major vital processes in living
organisms as well as in various ecological processes. In particular reduction of carbonates contents
in internal milieu of an organism below a certain threshold results in violation of cellular respiration
leading to the appearance of different pathologies including malignancies. Elevation of bicarbonate
contents in blood under these conditions results in pronounced therapeutic action. Normal drinking
and healing waters represent usually bicarbonate aqueous systems. Many significant properties of
natural aqueous systems, in particular, their self-clarifying property are related to the presence of
carbonates in them. Generally it is considered that effects of carbonates mentioned above are
caused by their action on acid-base balance in water, however it turns out that their mechanism of
action may be much more specific. It may be related to their participation in free radical and other
reactions going on in aqueous systems in which reactive oxygen species (ROS) take part.

Indeed we discovered that superoxide radicals are spontaneously generated in aqueous
bicarbonate solutions. Intensity of their generation depends upon bicarbonate concentration, pH
and is significantly increased when solutions are illuminated. Addition of Fe(ll) salts in micromolar
concentration into bicarbonate solutions is accompanied with the development of a photon emission
wave indicating of the presence of ROS and carbonate free radicals in bicarbonate solutions.
Addition of H,O, in submillimolar concentration to bicarbonate solutions results in the appearance of
stable luminescence of solution in the presence of luminol. Photon emission from activated in such
a way hermetically closed and kept in darkness bicarbonate solutions may last for many months
and even years. Cosmo-physical factors such as Moon and Sun eclipses, change of Moon phases
dramatically affect patterns of the processes in which energy of electronic excitation is generated in
aqueous bicarbonate solutions.

Incessant generation of ROS and carbonate radicals in bicarbonate aqueous systems,
extremely long photon emission from such systems activated with H,O,, indicate that carbonate
waters reside in the stable non-equilibrium state. This state implies that such aqueous systems are
spatially and dynamically structured. This property of bicarbonate aqueous systems provides for
their high sensitivity to the action of external ultra-weak factors if such factors are of oscillatory
nature and may influence oscillatory physical-chemical processes going on in bicarbonate aqueous
systems through the principle of resonance. The behavior of these systems agrees with the theory
of coherent domains developed by G. Preparata and E. Del Giudice. Support of stable non-
equilibrium state of aqueous systems for extremely prolonged periods of time needs continuous
supply of energy from the environment. Recently important new properties of aqueous systems
were discovered by G.H. Pollack et al., in particular the coexistence of at least two aqueous phases
in agueous systems providing for the separation of charges in them. Phase and charge separation
in aqueous systems is related to their ability to suck low density and high entropy energy from the
environment, in particular heat energy and transform it into high density and high quality low entropy
energy. According to our observations in aqueous bicarbonate solutions this energy may be
converted into free energy of electronic excitations that may pump chemical reactions in them. Thus
aqueous systems in particular carbonate aqueous systems exhibit the properties of step-up energy
transformers, energy fluxes organizers, and in a certain sense “negentropy transformers”.

The mechanism of long-lasting effects of Sun and Moon eclipses on photon emission from
aqueous systems at this point can be considered only hypothetically. Both events represent special
cases of gravitational influence upon the Earth. It is clear that the direct effect of variations of the
gravitation upon water samples is practically negligible. However the effect on such a massive body
as he Earth may result in the changes of the parameters of manifold physical fields associated with
this body and these variations may trigger changes in the behavior of non-equilibrium aqueous
systems. It should be noted that the cosmic events may influence the behavior of practically all non-
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