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BNMUAHWNE HU3KOUMHTEHCUBHOIO MUIJIMMETPOBOIO U3NYYEHUA HA MAPAMETPbI
MUKPOLIUPKYNALIUK B YCNTIOBUAX ®YHKLIMOHANNIbHOWU HAIPY3KW Y UCTILITYEMbIX C
PA3NIMYHbIMU TUNTAMU MUKPOLIMPKYNALIMA

AHaHyeHko M.H., YysiH E.H.

TaBpuyeCKUn HaLUMoHarnbHbIA yHUBepcuTeT M. B.U. BepHaackoro, Cumdeponorne, YkpaunHa,
e-mail: elena-chuyan@rambler.ru

CeefgeHns 0 BNUSTHUM 3rIEKTPOMArHUTHOro uanyvexdunsa (OMW) Ha npoLecchbl MUKPOLIMPKYNSALMM
[OCTaTO4HO MPOTMBOPEUMBBLI, YTO, BO3MOXHO, CBSI3aHO C Pa3fM4YHbIM WUCXOOHbIM COCTOSIHUEM
PYHKLMOHUPOBAHNSA MUKPOLLMPKYISATOPHOrO pycra, KoTopoe B NPOBOAMMbBIX UCCefoBaHUSX Yalle
BCEro He y4utbiBaeTcs. K TOMy e M3BECTHO, YTO MpUCnocobuTenbHble MEXaHW3Mbl, PeakLmu
aganTauuMm M KOMMeHcauuMum Haubornee OTYETNIMBO  BLISBMNSOTCA  MPU  MOBbILLIEHHOWN
dyHKUMOHanNbHOM Harpyske. Llemblo gaHHOrO uMccrnegoBaHWs SIBUIOCb  M3YYEHUE  BIUSIHWSA
HU3KOMHTEHCMBHOrO 3MW  munnumeTpoBoro (MM) [AuanasoHa Ha napameTpbl  KOXHOW
MUKPOLIMPKYIALUM B YCNOBUSIX (PYHKUMOHANBHOW Harpyskm y WCMLITYEMbIX C  pasfiMyHbIMU
TUMOMNOMNMYECKNMU OCODEHHOCTSAMM.

OkcnepyMeHTanbHOe BO3OEWCTBME MM U3MYyYEHUS OCYLLECTBIANIOCh HA 7-MUKaHarbHOM
annapate «PAME/[. SKCIEPT-04» (A=7,1 mm, 4YactoTa nany4venust 42,4 I'Tu, NNOTHOCTb MOTOKA
moLHocTtn 0,1 MBT/CMZ). VccnenoBaHne MUKPOLIMPKYRSLMA OCYLLECTBNSANOCh, METOAOM fasepHom
JONNNepoBCKON (NnoymeTpum ¢ MOMOLLLI0 NasepHoro aHanusatopa kKpoBoToka «JIAKK-02»
(npoussoagcteo HIIM «Jlasama», Poccust) ¢ npumeHeHneM dyHKLMOHaNbHbIX NPO0: OblXaTerbHON,
NOCTyparibHOW, OKKMIO3MOHHON 1 hapMaKomnormyecKkom.

BbiBNEHO, 4YTO ANA UCMBITYEMbIX C Pa3HbIMU MUKPOLMPKYNSTOPHBIMU TUNAMU XapaKTepHbI
OnpefeneHHble pasnuunst B MEXaHU3Max Perynsuum TKaHEBOTO KPOBOTOKA: HOPMOEMWYECKUIA TUM
XapaKkTepmusyeTcs ONTMMarbHbIM YPOBHEM B3aUMOZEWCTBUSI SHAOTENUN-3aBUCUMOrO, 3HAOTENUN-
HE3aBMCMMOTO  MMOTEHHOrO M HEWPOreHHOr0  KOMMOHEHTOB  perynsumm  MpoLeccoB
MUKPOLIMPKYIALUN; TMMIOEMUYECKUA TUM OTNIMYAETCSH MOBLILLEHHOW aKTUBHOCTLIO CUMMATUYECKMX
afpeHepPrnyecknx BIUSHUN, a T[UNEePEMUYECKUA - CHWKEHHbIMU BITUSIHUSIMU MWUOreHHOro
3HOOTENUN-HE3ABNCMMOrO KOMMOHEHTA. [oka3aHo, YTo Npu OEWCTBUM MM W3MYyYEHUs HanMeHee
BbIPXXEHHbIE W3MEHEHWs1 TMoKas3aTenen OTMEeYeHbl Y UCMbITYEMbIX, WMEKLWMX Hanbornee
cbanaHCcMpoBaHHbIN HOPMOEMUYECKMI TUM MUKPOLIMPKYMSALMMK, NP STOM OCHOBHYKO pOJfib MUrpaeT
SHAOTENUN-3aBUCUMbIA KOMMOHEHT perynsuum TKaHEBOro KpOBOTOKAa. MaKCcManbHO BbIPaXXEHHbIN
Ba30TPOMHbIA, OOHAKO pPa3HOHAMpaBneHHbIA, addeKkT Habnogancs y MUCNbITYEMbIX C MCXOOHO
BbIP2)XXEHHbIMW  OTKIMOHEHUSIMM  MOKasaTener MUKPOreMOAMHAMUKM  (TUMo-, TUMEPEMUYECKUMU
Tvnamu). [py STOM Yy WUCNBITYEMbIX C T[UNOEMUYECKUM TWUMNOM B MeXaHu3max [AencTBuSA
HM3KOMHTEHCMBHOrOo OMW MM guana3oHa Ha MUKPOLMPKYNSITOPHbIE MPOLECCHI BEAYLLYK pPosb
UrpaeT HEWpOreHHbI, @ y WCMbITYEMbIX C TUMEPEMUYECKUM TUMOM - MMWUOFEHHbIN SHOOTENWN-
HE3aBUCUMbIN KOMMOHEHT TKAHEBOrO KPOBOTOKA.

Mm wnanyyeHvne obnagaeT msbupaTternbHbiM OENCTBMEM Ha MokasaTenu MUKPOLMPKYSLUK,
OoKasbiBasd BNUSIHUE MNPEMMYLLECTBEHHO HA WCXOOHO W3MEHEHHble ©e3 BNUSHUSA Ha WCXOLHO
HOpMaribHble, YTO MNPUBOAWUT K HUBEJTMPOBAHMIO MEXIPYMMNOBLIX pPas3fiMyMn 1 NpUONKEeHNIO
3HaYeHWI nokasaTenem MMKPOLMPKYIIALUUN Y UCTBITYEMbIX C TMMNO- U TMIEPEMUYECKM TUNaAMK K
Hambonee cbHanaHcMpoBaHHOMY B (OYHKUMOHANbHOM OTHOLUEHUW HOPMOEMUYECKOMY, 4TO
CBUOETENbCTBYET O FTOMEOCTATUYECKOM AENCTBMM STOrO oU3nNYEeCKoro hakropa.

KnioyeBble cnoBa: HW3KOMHTEHCMBHOE 3NIEKTPOMArHUTHOE W3Ny4YeHWe MUITIMMETPOBOTO
OnanasoHa, MUKPOLUMPKYINAUUSA  KPOBKW, METOA4 Fa3epHoW JOMnnepoBCKOM  NIOyMETpUM,
YHKUMOHanbHbIE NPOObI, TMMNO-, TNEP- 1 HOPMOEMUYECKUIA TUMbI MUKPOLIMPKYITALUNA.
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EFFECT OF LOW-INTENSITY MILLIMETER RADIATION ON THE MICROCIRCULATION
PARAMETERS IN THE CONDITIONS OF FUNCTIONAL POWER IN TEST-PERSONS WITH
DIFFERENT TYPES OF MICROCIRCULATION

Ananchenko M.N., Chuyan E.N.

Taurida National V.l.Vernadsky University, Simferopol, Ukraine,
e-mail: elena-chuyan@rambler.ru

Information about the effects of electromagnetic radiation (EMR) on the processes of the
microcirculation is rather contradictory, which may be associated with a different initial condition of the
functioning of the microvasculature, which is often ignored in the existing studies. In addition, it is known
that adaptive mechanisms, reactions of adaptation and compensation are most clearly revealed by the
increased functional load. The purpose of this study was to examine the influence of low-intensity
electromagnetic radiation of millimeter (mm) range on the parameters of skin microcirculation in
conditions of functional load in test-persons with different typological characteristics.

Experimental influence of mm radiation was carried out on 7-th channel device "RAMED.
EXPERT-04" (A = 7,1 mm, the radiation frequency 42,4 GHz, power density 0,1 mW/cmz). The
study was carried out by microcirculatory laser Doppler flowmetry using a laser analyzer of blood
flow, "LACK-02" (production of SPE "Lazma", Russia)_with the use of functional tests: respiratory,
postural, pharmacological and occlusion.

It is revealed that test-persons with different types of microcirculatory characterized by certain
differences in the mechanisms of regulation of tissue blood flow: normoemical type is characterized
by the optimal level of interaction between endothelium-dependent, endothelium-independent
myogenic and neurogenic components of the microcirculation regulation; hypoemical type has
elevated activity of the sympathetic adrenergic influences, and hyperemic is characterized by the
reduce of the influence of endothelium-independent myogenic component. It is shown that the
action of mm radiation produced less changes in rates in test-persons having the most balanced
normoemical type of microcirculation, and the key role is played by endothelium-dependent
component of the regulation of tissue blood flow. Maximally expressed effect was observed in test-
persons with initially severe disabilities indicators of microhemodynamics (hypo-, hyperemic types).
But hypo- and hyperemic types had the opposite effect. At the same time a major role plays
neurogenic component of tissue blood flow in test-persons with hypoemical type; and myogenic
endothelium-independent component in test-persons with hyperemic type in the mechanisms of
action of EMR mm range on microcirculatory processes

Mwm radiation has a selective effect on the parameters of microcirculation, affecting mainly the
initially modified ones without affecting the original normal ones. The selective effect leads to a
leveling of intergroup differences and equation of values of microcirculation indicators in test-
persons with hypo- and hyperemic types to the most balanced functionally normoemical type. This
indicates the homeostatic effect of this physical factor.

Key words: low-intensity electromagnetic radiation of millimeter range, microcirculation, laser
Doppler flowmetry technique, functional tests, hypoemical, hyperemic, normoemical types of
microcirculation.

COYETAHHOE OEWCTBME MEJIMIONEO®U3NYECKUX ®AKTOPOB
N MUITNMMMETPOBOIO U3NYYEHUA HA KYNIbTYPY SACCHAROMYCES CEREVISIAE

Babaesa M./., Poeayesa C.M., JlabymuHa E.A.
CapaTtoBcKuin rocy4apCTBEHHBIN TexHUYecknii yHusepcutet, Caparos, Poccus
Bce >xuBble OpraHu3aMbl HaxoAMTCA MOA MNOCTOSHHbIM BO3AENCTBMEM renmoreouanyeckmx
dakTopoB, BNNsiHAE KOTOPbIX HE OLLYyTUMO, MOKa MX CuMa He MpeBLICUT onpeaerneHHON NoporoBom

BEIMNYUHbI. Fenvloreocbmvlqecme BO3MYLLEHMA OKa3blBaklOT BIIUAHME Ha BCe dmswonorwqecme
CUCTeMbIl YeloBeKa U yBeIlimimnBaroT PUCK pa3BUTUA cepaeyHHO-CoOCyaANCTbIX 3aboneBaHui.
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B TO e Bpemss W3BECTHO, YTO MWUNIUMETPOBOE nanydyeHne (MM O3MW) Hu3kown
WHTEHCUBHOCTN CMOCOOHO MoAMMUMPOBATL OTKIMK OMONOrMYEcKMX CUCTEM Ha [JencTBue
XUMMYECKMX BELLECTB U omandeckmx aktopos [1, 2]. MonekynapHbI MeXaHN3M JaHHOrO ABfeHUs
ManousyyeH, npegnonaraeTcsd, YTO MWITIMMETPOBbLIE BOJSIHbI PE30HAHCHBbIX YacTOT CMOCOOHbI
U3MEHSATb CTPYKTYpY W CBOWCTBA BOOHOW KOMMOHEHTbl KMETOK, TeM CaMbiM BAUATb Ha
KOHcpopMaLmto Bromornekyn, onpeaensitoLLyio X akTUBHOCTb [2].

UTtobbl Onpemenntb BO3MOXHOCTb MNpuMMeHeHuss MM-BOMH AN MNOBbILEHUS afanTUBHbIX
CBOWCTB OpraHmsaMa Mnpu renmoreoMarHMTHbIX BO3MYLLEHMAX, HaMu NPOBOAUIIUCH MCCNEeAOoBaHMS
COYETaHHOro AencTBust renuoreodmandecknx daktopos n AMU 65 Iy, Ha BrocnucTemy KNeTOYHOro
YPOBHS OpraHv3aumv, B KayecTBe KOTOPOW WCMONb30oBanu Knetkun ppoxcken Saccharomyces
cerevisiae.

Boibop gaHHOM  kynbTypbl  OOycrnoBreH ee  CMOCOOHOCTBIO — pearnpoBaTb  Ha
rennoreouanyeckme  BO3MYLLEHUA  U3MEHEHMeM  LBeTa  CrneumdUuyecknx  CTPYKTYPHO-
Mopdoonornyecknx obpasoBaHMIi MNpoTonnasmMbl - nonmdocdaTHbIX rpaHyn Mpu OKpalMBaHWUK
MeTuneHoBbiM cuHMM [3]. [daHHoe sBneHue (adcpekt YwmkeBkoro-BernbxoBepa) HasbiBatoT
meTaxpomasuen. MN.C. KynaeB u coaB. [4] OOBACHAIOT peakumMio MeTaxpoMasun CrnocCOBHOCTbLIO
MOSEKyn KpacuTens, CBs3blBadACb C Moriekynamu nonudoccaTtoB, npuobpeTtatb YBENTMYEHHYHO
CNOCOBHOCTb K AUMEpPM3aLIMK, YTO N MPUBOLMUT K UBMEHEHMIO CMEKTpa MOrMoLeHns Kpacutens. Otu
B3aMMOENCTBUS 3aBUCAT OT ANWUHbI LENW U KoHbopMauum nonumdoccaTtoB. BoamoxXHO, MarHUTHoe
none BnVSIET HA COCTOSIHNE W CTPYKTYPYy BHYTPMKINETOYHOW BOLHOW KOMMOHEHTbI, HA WOHHbIE
B3aUMOZENCTBUS, YTO NMPUBOANT K U3MEHEHMNIO KOHChopMaLmMn nonndocdatoB 1 Npu OKpaLlMBaHWUK
peanua3yetcs B U3BMEHEHNM OKPaCKW.

OkcnepyMeHT MNpoBOAWMNCA HamMyn B paboyvme OHM B TedeHme mapTta-anpensa 2011 r. ¢
Ncrnonb3oBaHNEM KynbTypbl S. cerevisiae, exepgHeBHO obnydaemon MM BonHamu; KynbTypbl,
0o6ry4yaemor 0OgHOKPAaTHO 3a CYTKM 4O MPUrOTOBIIEHUS Ma3ka; KOHTPOSTbHOro obpasua — OPOoXKen,
He nogeeprwmxca pgencremio OMW. ExegHeBHO NpoOM3BOAMIICS MOCIEOOBaTENbHBIN NEpeces
KynbTyp Ha CcTaHgapTHble cpedbl C MPUrOTOBIIEHMEM MasKoOB, KOTOpble OKpawuvBanuM Mo
CTaHZapTHOW MEeToAMKE METUNEHOBLIM cHUM. OBny4veHne KneTok NnposBoannn B TedeHme 30 MUHyT
B peXumMe HernpepblBHON reHepauun OMW ¢ yactoton 65 MMy 1 NNoTHOCTLIO NoToka 3Heprun 120
MKBT/cM? Ha paccTtosHum 15 cm, ncnonbays reHepatop 4-142. C nomoLbo Myukpockona «brnomea-
6» onpegensanu LUBeT BOSIFOTUHOBBIX FPaHyn («Tun 1» - CUHEro uBeTa; «Tun 2» - CMHe-PUoNeToBOro
useta; «Tun 3» - MOneToBO-KpacHOro uBeTa). MarHWTHYyH BO3MYLLEHHOCTb OLEHMBanu mno
3HauyeHuto Kp-nHgekca.

YCTaHOBMEHO, 4YTO Yy KNEeToK, He noaBepraBwmxca Bosgenctsuo 3OMW, B nepuopa
CnaboBO3MYyLLIEHHON rFeoMarHUTHOW OOCTaHOBKM Habmnwogancs nepBbid MM BTOPOM  Tun
OKpallMBaHuWs; TPeTUA TUM OKpawmBaHWA OUKCMPOBAIICS, Kak MpaBWio, Ha BTOPOM-TPETUMIN OEHb
nocrne nposiBNIEHNST MarHUTHOM BO3MYLLLEHHOCTU UIM MeXAy MMKamMyv MarHUTHOW BO3MYLLEHHOCTM
Mpu KpaTKOCPOYHOM WX 4epepoBaHuun. Knetku, ogHokpaTHO ob6nyyeHHble OMW, okpalumBanucb
TaKKe Kak KOHTPOSbHbIE. Y KIETOK, NOABEPrLUMXCA MHOroKpaTHoOMy Bo3saenctsuio MM unsny4veHus,
TPETM TWN OKpawmBaHuMa BoobLLEe He NposiBNAncs. T.e. OPOXOKM, Ha KOTOpble ANUTENbHO
Bo3gencrteoBanv OMW, He pearmpoBanu Ha MarHUTHbIE Bypu.

Mel npeanonaraem, 4to MM-usnyyeHune, BO34ENCTBYS Ha COCTOSIHNE BHYTPUKITETOMHOM BOAbI,
cTabunuanpyeTt KoHdopmaumio nonudocdatoB, YTO BriedyeT 3a COOOW CHmKeHua addekTa
BO34ENCTBUSA MarHUTHOMO MOJst Ha BUOCTPYKTYpbI. Taknum obpa3om, MOXHO NPeAnonoXuTe, 4To MM
OMW cHmxaeT achdekT BO3OeNCTBUSA renmoreounsanyecknx hakTopoB Ha XKMBble OPraHn3Mbl.
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COMBINED EFFECT OF HELIOGEOPHYSICAL FACTORS AND MICROWAVES
AT THE YEAST SACCHAROMYCES CEREVISIAE

Babaeva M.I., Rogacheva S.M., Labutina E.A.
Saratov State Technical University, Saratov, Russia

All living organisms are under the influence of heliogeophysical factors which effect is not
appreciable while their force will not exceed the certain threshold size. Heliogeophysical
disturbances influence at all physiological systems of human organism and are the risk-factor for
cardiovascular system.

At the same time it is known, that low intensive electromagnetic radiation of millimeter diapason
(MM EMR) is capable to modify biological systems response to the action of chemical substances
and physical factors. The molecular mechanism of the given phenomenon is insufficiently studied, it
is supposed, that MM waves of resonant frequencies are capable to change the structure and
properties of water component of cells, thus to influence at the conformation of biomolecules,
responsible for biochemical reactions.

In order to define the opportunity of MM - waves application for increasing the adaptive
properties of an organism during heliogeophysical disturbances, we investigated the combined
effect of heliogeophysical factors and EMR of 65 GHz at a biosystem of the cell organization level in
particular the yeast Saccharomyces cerevisiae.

The choice of the culture is caused by its ability to response to the heliogeophysical
disturbances by changing the colour of specific structural-morphological formations of protoplasm -
polyphosphate granules at methylene-blue stain. The phenomenon (the effect of Chizhevsky-
Velkhover) is called methakhromasia. Some authors explain it by the ability of dye molecules to
form dimers when interacting with polyphosphates, as a result the spectrum of absorption of dye is
changed. These interactions depend on polyphosphates chain length and conformation. Probably,
the magnetic field influences at the condition and structure of intracellular water component, at ionic
interactions that leads to polyphosphates conformation changing and results in colour changing.

Our investigations were carried out in working days within March - April, 2011 using three types
of yeast S. cerevisiae: 1) daily irradiated by MM waves; 2) once irradiated a day prior to smear
preparation; 3) not effected by EMR - control sample. Every day we made the yeast inoculation to
the standard media and prepared the smears which were methylene-blue stained. The cells were
irradiated by EMR of 65 GHz, 120 pW/cmz, within 30 minutes, at a distance of 15 cm. With the help
of a microscope with visualization system the colour of polyphosphate granules was determined
("type 1" - dark blue; "type 2" - blue-violet; "type 3" - violet-red). Magnetic disturbance was
estimated using the value of Kp-index.

For the cells not affected by EMR It was established, that during the period of quit geomagnetic
conditions the first or second type of colour was observed; the third type of colour was fixed, as a
rule, for the second - third day after the peak of magnetic disturbance or between the peaks of
magnetic disturbance at their short-term alternation. The cells once affected by EMR were stained
as a control, the cells repeatedly irradiated had no the third type of colour at all. I.e. the yeast many
times affected by EMR, did not react to magnetic storms.

We suppose, that MM - radiation influence at the intracellular water condition, stabilizes
polyphosphates conformation that results in decreasing of magnetic field effect at biostructures.
Thus, it is possible to assume, that MM EMR reduces the heliogeophysical factors effect on living
organisms.

References

1. Beukun O.B., Kucnos B.B., llebegesa H.H. MunnumeTpoBble BOMHbI U XXMBble cUCTEMBbI. — M.:
CanHc-npecc, 2004. — 272 c.

2. PorayeBa C.M., eHucosa C.A., WynermH C.B., Como A.FO., Ky3Heuos lN.E. // PagnaunoHHas
ovonorunsa. Pagmnoakonorus.-2008. —T.48, Ne4d. -C.474-480.

3. [pomososa E.H., Bonuyk C.U., Kauyp T.J1., Jleivak M.M., LWeeyeHko B.H. // Matepuansi VII
MexgyHapogHow KpbiMcKon koHdepeHumn «Kocmoc n buocdepa», 1-6 oktabpsa 2007, Cyaak.
- 2007. -C. 103-104.

4. Kynaes W.C., Barabos B.M., Kynakosckas T.B.. M.: Hay4. mup, 2005. - 216 c.

IX MexxayHapogHas kpbiMckasi koHdepeHuusa “KOCMOC U BUOCDPEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011



YNbTPACTPYKTYPA XPOMATUHA N ANHAMUKA SAOPbILLIKA B KNETOYHOM LIUKIIE Y
3J1AKOB P 3KPAHUPOBAHWU U NP OEUCTBUN NOCTOAHHOIO MArHUTHOI'O NOJA
B CBA3U C TEMIMNEPATYPOU

BapaHoea E.H., bapaHoea I'.B., lNonsikoe B.KO., Xap4yeHko [1.H.

BHWW cenbckoxossictBeHHon buotexHonornm PACXH, Mockea, Poccus
e-mail: greenpro2007@rambler.ru

Ha Tpex kynbTypax (poXb, SMMEHb, MLWEHULUA) MNPOLEMOHCTPMPOBAHO MPUHLMMMANbHOE
pasnuuve B CTPYKTYPHOW OpraHusaumu KOHOEHCMPOBAHHOIO XpoOMaTuHa, SApbillka YU KOMMNNEKCoB
xpomaTtuH-PHIT B aKkcnepumeHTax ¢ ocnabneHvem (cdepuyeckuin OeppOMarHUTHBIA 3KpaH) U
ycuneHvem (MOCTOSIHHBLIA MarHWT) MarHUTHOTO MOMSA  MPU HU3KUX MOMOXWTESNbHbIX a Takke
KOMHaTHO! TemnepaTypax (B uHTepBane +1 - -3 °C u npu 24 °C). B kauecTBe Mogenu
Mcrnonb3oBanu poBbIE N 03MMbIE COPTa 3MaKoB MOMELLEHHbIX Nocne HabyxaHus CeMsiH B YCIOBUSE
akcnepuMeHTa. NpUMEHANN KNacCUYeCKMn pexmnm apoBu3aumm cemsH (12 u 42 gHa B uUHTepBane
TemnepaTyp ot 0 go +4 0C) 0N 03MMbIX 3NaKOB 30H YMEPEHHOro KnumaTa v npopaliumsaHve npu
KOMHaTHOW TemnepaTtype B KOHTPOMbHbIX U SKCMEepUMEHTarnbHbIX YCITOBUSAX.

lMocne aKcnepuMeHTanNbHOrO BO3OEWCTBUS pacTeHWs Bu3yanbHO Habnwoganuch B npolecce
pocta BMMOTb [0 Mepexoda K reHepaTtMBHOMY pasButuio. [lokasaHo, 4Tto pgencreve cnaboro
MOCTOSIHHOTO MAarHUTHOrO MofsA (3KpaHMpOBaHME) MPUBOAUT K M3MEHEHWUIO YNbTPACTPYKTYPHOWM
opraHMsaumMm agep, BblpaxalolWUXcs B [eKoHAeHcauun XpomaTuHa U (opMmrpoBaHun
CNOXHOYCTPOEHHbIX PHIM-xpoMaTUHOBLIX KOMMMNEKCOB. BbISBASAIOTCA TpU TUMNa HEONUCAHHbLIX paHee
cTpykTyp: 1(A) — uYepeaywolimMecs napanmnenbHO pPacnosioKeHHble HUTU  KOHAEHCMPOBAHHOMO
XpoMaTuHa accoummpoBaHHoro ¢ PHI1 nonHocTbio COOTBETCTBYIOWEro nepudepudeckomy
KOMMOHEHTY SApbILKa U pasgeneHHoMy Mexay cobol CBETINON 30HOW, B KOTOPOW MPOCIEXMBaIOTCS
TOHKME HUTEBUOHblE 00pa3oBaHWs, yKasbiBaowme Ha cBaAsb PHIT ¢ KoHOeHCMpOBaHHbLIM
xpomaTtmHoMm; 2(B) — eOuHWYHbIE HUTUM KOHOEHCUPOBAHHOIO XpomaTuHa B komnniekce ¢ PHI u
xapakTepHbiM  pasgeneHuem; 3(C) — HecKkonbkO MapanienbHoO  pacrnofioXeHHblx PHI-
XPOMaTUHOBLIX KOMMNIIEKCOB OTXOAALLMX OT AApbIlLeK B Buae nonycdep.

MomelleHre Habyxwmnx cemsiH B cchepuydecknii 3KpaH, a Takke B YCUIIEHHOE MOCTOSIHHbIM
MarHMTOM mone npuM KOMHATHOW Temnepatype W MpU HUSKUX MONOXUTENbHbLIX TemnepaTypax
NpUBOAMMIO K N3MEHEHUIO OTHOCUTENBHO KOHTPOSS KOMMNapTMeHTanusauum xpomaTunHa, CTPYKTypbl
anpbliwka u PHIMT-XxpoMaTUHOBBIX KOMMEKCOB.

PacnneTtaHue xpomaTtuHa n Hanuune PHIT-xpomMaTUHOBBIX KOMMNNEKCOB B 3KCNEPUMEHTE HOCUT
obpaTMbIN XapakTep.
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CHROMATIN AND NUCLEOLUS DYNAMIC DURING CELL CYCLE IN THE CEREALS AT
SCREENING AND DURING THE ACTION OF A CONSTANT MAGNETIC FIELD DUE TO
TEMPERATURE

Baranova E.N., Baranova G., Polyakov V.Y., Kharchenko P.N.

Research Institute of Agricultural Biotechnology, RAAS, Moscow, Russia
e-mail: greenpro2007@rambler.ru

In three cultures (rye, barley, wheat) demonstrated a fundamental difference in the structural
organization of condensed chromatin, nucleolus and chromatin-RNP complexes in the experiments
with the weakening of (spherical ferromagnetic screen) and galn (permanent magnet) the magnetic
field at low positive and room temperatures ( in the range 1 -3 °C and at 24 °C). As a model using
spring and winter varieties of cereals placed after imbibition in the experimental conditions. We
used the classic mode of seed vernalization (12 and 42 days at temperatures ranging from 0 to 4

C) for winter cereals and temperate climate zones of germination at room temperature in the
control and experimental conditions.

After experimental exposure the plants visually observed during the growth until the transition
to the generative development. It is shown that the effect of a weak constant magnetic field
(screening) leads to a change in the ultrastructural organization of the nuclei, chromatin
decondensation are expressed in the formation and chromatin slozhnoustroennyh RNP complexes.
Identifies three types of previously undescribed structures: 1 (A) - alternate, parallel threads of
condensed chromatin associated with the CHP is fully consistent with the peripheral component of
the nucleolus and then divided between a bright area, which can be traced thin thread-like
formation, indicating a relationship with PPR condensed chromatin, 2 (B) - single strands of
condensed chromatin in conjunction with the CHP and the characteristic separation, and 3 (C) -
some parallel RNP complexes of chromatin extending from the nucleolus in the form of
hemispheres.

The room swelled seeds in a spherical screen, as well as enhanced by a permanent magnet
field at room temperature and at low positive temperatures led to a change of control with respect to
compartmentalization of the chromatin structure of the nucleolus and chromatin RNP complexes.

Unwinding of chromatin and the presence of RNP complexes of chromatin in the experiment is
reversible.
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HWU3KHWE NMONOXWUTENbHbIE N ONTUMAIbHbIE TEMIMEPATYPbI B YCITOBUAX
9KPAHUPOBAHUA MOCTOAHHOIO MArHUTHOIO NONA ANbTEPHATUBHO U
OBPATUMO MOANDULINPYIOT CTPYKTYPHO-®YHKLIMOHAIIbHYIO OPIAHU3ALUIO
FEHOMA O3UMOW NLWEHWULbI (TRITICUM AESTIVUM L.).

BapaHoea E.H., bBapaHoea I'.B., Xap4eHko [I1.H. lNonsikoe B.IO.

Bcepoccuinckmin Hay4YHo-uccneaoBaTenbCkuii MUHCTUTYT CENbCKOX03ANCTBEHHON BMoTexXHONorum
Poccenbxo3akagemun, Mocksa, Poccus
e-mail: greenpro2007@rambler.ru

M3yyeHa peakumsi OCHOBHbIX CybaoMeHOB siapa (xpomaTtuHa, agpbiwka n PHK cogepxalumx
NPOLYKTOB TPAHCKPUMLMOHHON aKTMBHOCTM XPOMOCOM) KITETOK KOPHEBOW MEPUCTEMbI MPOPOCTKOB
MWeHNLbl, Pa3BUBAIOLLNXCA B YCMOBUSIX SKPAHUPOBAHMS MAarHUTHOTO MOMsl, Ha [OEencTBue
noHwxeHHow (0 - 4°C) n onTumanbHOM Ansa pa3suTus (24°C) Temneparypsl.

CemeHa nweHuubl 3amaumBanu B Bode 4 vaca. Halyxwwve cemeHa nomewanu B
chepuHeECKY0 EMKOCTb, U3rOTOBIIEHHYIO M3 (heppOMarHUTHOrO Martepuarna, U BblgepXuBanu npu
pasnuyHbIX TeMnepaTtypHbix pexumax 40 aHen. KoHTponem cnyxwnu npopocTku, pa3BuBatoLLmecs
npu Tex e TemnepaTypax, Ho 6e3 akpaHa.

Mocne WHKyDauumM NPOPOCTKM UCMONb3OBaNU Ans LUTONOMMYECKOro U YNbTPacTPyKTYPHOrO
aHanusa. [lepBu4YHble KOpewkn oTAensanu, GUKCUpoBanu [NyTapoBbiM  anbAerMgoMm C
noctgukcaumen OsO, M NpenapvpoBanu Mo CTaHA4apPTHbIM METoAUKaM, NPUHATHIM B 3NIEKTPOHHOW
MUKPOCKOMUN.

Appa KOHTPOMbBHbLIX KIETOK B 30HE KOPHEBOW MEPUCTEMbI NMPOPOCTKOB COAEPXKAT TUMWYHbIE
AN KPYMHOXPOMOCOMHbBIX 3M1aKOB CyD040MEHbI: YaCTUYHO KOHOEHCUPOBAHHbBIA XPOMATWH, SAPbILLKA
C  (mbpunnsApHbIMM  LUEHTPaMW, MAOTHBIM  (OUOPUNASPHBIM  KOMMOHEHTOM W FPaHYNSPHbIM
KOMMOHEHTOM U1 Komnnekcbl PHI vyacTuu, npeactaBneHHble NoKanbHbIMA CKOMIEHUSMMN KOPOTKMX
Tpybouek TonwmHom okorno 30 — 40 Hm 1 PHI-copepxalummm myukponydgdamu.

B ycnoBusix 9KpaHUMpOBaHWS MarHUTHOTO MOMsi BO BCEX S4pax KNeTok MNpPOPOCTKOB,
noABepraBLUMXCA OEncTBuo Hu3kmx TemnepaTyp (0 - 4°C) HabniogaeTca AekomnakTusauust
XpoMaTtuHa. B 3HauMTenbHOW YacTn sgep NPOUCXOOAT Pe3Kue U3MEHEHUS! CTPYKTYPbl SOPbILLEK,
KOTOpblE BbIP&XAOTCA B COKPALLEHMU [JONU TPaHYNSAPHONO KOMMOHEHTa W MOSBIEHUMU Ha
nepudepnn AapbILLEK XapaKTEePHbIX BbIPOCTOB («NpoTy6epaHLEeB»), COCTOSALUMX U3 MPOTSKEHHbIX
rpaHynsapHbIX PUOPUI, OKPYXKEHHBIX TSKaMyn XpOMaTuHa.

B kneTkax MpopOCTKOB, MHKYOMPOBABLUMXCS B 3KPAHMPYHOLLEW E€MKOCTW Mpu TemnepaTtype
24°C, HabniopgaeTca ToTanbHasi peopraHusauus reHoma BO BCeX KIeTKax, KOTOpyw, Mo
XapakTepHbIM  MOPOMNOrM4Yeckum Mnpu3Hakam, MOXHO OOBACHUTL MOMHBIM  MHIIMBMPOBaHUEM
cvHTesa pubocomMHonm u  matpudHom PHK: xpomaTtuH cynepkomMnakTuayeTtcsi, Kapuonrnasma
ocBoboxpgaetca oT  PHIM-yactvy, AOpbiwKM  TepslT rPaHymnspHbBI  KOMMOOHEHT W pesko
yMeHbLLalTCHA B obbeme.

KoHTponbHbIE 3KCNEpUMEHTbI MokKasanu, YTo BCe OnucaHHble Moaudukauum reHoma nocne
CHATUS 3KpaHa SABMNATCA 00paTMMbIMK, @ pPacTEHUsl, BbICAKEHHblIE B TPYHT, COXPaHSIOT
)KN3HECNOCOBHOCTb M NepexoasnT K reHepaTMBHOM dhase pocTa.
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LOW POSITIVE AND THE OPTIMAL TEMPERATURE IN A CONSTANT MAGNETIC FIELD
SHIELDING ALTERNATIVELY AND REVERSIBLY MODIFY THE STRUCTURAL AND
FUNCTIONAL ORGANIZATION OF THE WHEAT GENOME (TRITICUM AESTIVUM L.).

Baranova E.N., Baranova G.B., Kharchenko P.N., Polyakov V.Y.

All-Russian Research Institute of Agricultural Biotechnology, Russian Academy of Agricultural Sciences,
Moscow, Russia.
e-mail: greenpro2007@rambler.ru

Effect of normal (24°C) and low (0-4°C) temperature on structure of chromatin, nucleolus and
RNA-containing nucleoplasmic components were studied in root meristem cells of winter wheat
acrospires germinated in magnetically shielded environment.

Seeds were soaked in water unti the emergence of primary rootlets. Acrospires were then
transferred into spherical container made of ferromagnetic material. Acrospires were incubated for
40 days under various temperature conditions. Control acrospires were germinated under same
conditions and in the absence of magnetic shielding.

After experiment roots were dissected and prepared for light and electron microscopy using
routine glutaraldehyd fixation protocol with OsO, postfixation.

Root meristem cells in control acrospires displayed partially decondenced chromatin, nucleoli
with well defined fibrillar centers, dence fibrillar component and granular component. RNP-
containing complexes in forms of short tubules 30-40 nm in diameter and micropuffs were also
present.

Under low temperature conditions and magnetic shielding chromatin in the root root meristem
cells was in diffuse state compared to control. Nucleoli were also affected. Amount of granular
component was reduced and multiple nucleolar protrusions were formed into nucleoplasm. Each
protrusion was composed of tightly-packed electron-dence granules and surrounded by chromatin
fibres.

Under normal temperature conditions all nuclei in meristem cells displayed drastic
morphological alteration. Chromatin was collapsed, karioplasm was devoid of RNP-particles and
nucleoli lost its granular component and were significantly smaller than thosevin control cells. In
summary these changes are similiar to those observed after complete inhibition of r- and mRNA
synthesis.

All detected alterations were reversible and nuclear morphology returned to normal after
removal of the magnetic shielding. The seedling were completely viable and capable for proceeding
into reproductive stage after being planted out.

BAPUABEJIbHOCTb CEPOAEYHOIO PUTMA Y UCTMITYEMbIX N0 BINIUAHUEM
YMNPABJNAEMOIO AbIXAHUA C UHOMBUAOYAINIbHO NOAOBEPAHHOU YACTOTOMU

Buprokoea E.A., Yysin E.H., 3asiuHukosa T.B.

TaBpuyeckMn HauMoHanbHbIN yHUBepeuTeT M. B.N.BepHaackoro
e-mail: biotema@mail.ru

WccnegosaHa BapuabenbHocTb cepgedHoro putma (BCP) umcnbiTyeMbiX € pasHbiM TUMOM
BEreTaTMBHOW perynauum nog BhvsiHMEM ynpaensiemoro abixauusa (Y[) ¢ wvHAmBMayaneHo
nogobpanHon vyactoton (UMY).

[NokasaHo, 4TO u3MeHeHuss nokasatenen BCP nog sBnusHnem YOUIMY 3aBucat ot Tuna
BEreTaTMBHOM  perynsummM  WCMbITYEMbIX: Y  BOJSIOHTEPOB, WCXOOHO  XapaKTepu3yHLLUXCs
CMMMATUYECKMM  TUMOM  BEreTaTMBHOW  perynsummM  M3MEHEHUs U3YYeHHbIX MokasaTenew
npoucxogunu B Hambonee paHHME CPOKU; Y UCTIBITYEMBIX-HOPMOTOHNKOB JOCTOBEPHbIE U3MEHEHNS
M3y4YeHHbIX MoKa3aTeriel B OCHOBHOM PErMcTpMpoBasnu, HayumHas ¢ 5-6-x CyTOK BO3OEWCTBUS; Y
UCMbITYEMbIX C MapacMMnaTtUYecKumM TUMOM BEreTaTUBHOM PEerynsuum OOCTOBEPHbLIX WU3MEHEHWN
N3y4YeHHbIX NokasaTtenen npakTuieckn He Habnwganochk.

IX MexxayHapogHas kpbiMckasi koHdepeHuusa “KOCMOC U BUOCDPEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011


mailto:biotema@mail.ru

KypcoBoe Bosgenctaue YOWIMY namenset BCP ncnbiTyembix BolgeneHHbIX rpynm, YTo CBSA3aHO
c ycunennem 6apopedniekTOpHbIX MEXaHW3MOB, MOBbLILLEHNEM aKTUBHOCTU aBTOHOMHOIO KOHTypa
perynauum 1 aktMealuen napacumnaTMyeckoro oTaena BeretTaTMBHOM HEPBHOW CUCTEMbI, a Takke
NPUBOAMUT YMEHBLUEHNIO WUCXOOHbLIX MEXIPYMNMOBbIX PasnuyuuMri y WUCMbITYEMbIX C Pa3HbIM TUMOM
BEreTaTUBHOM perynsaumMm u npubnmxkeHnto 3HaveHuh nokasatenen BCP y Hopmo- u
CMMNATOTOHMKOB K Hauboree onTUmanbHOMY B OYHKLMOHANbHOM OTHOLLUEHUW BarOTOHWYECKOMY
TUNY, YTO yKa3blBaeT Ha roMeocTaTu4eckoe AenCTBue 3Toro hakropa.

MameHeHus nokasatenent BCP ucnbiTyeMbix pasHbiX Fpynn 3aBUCAT OT NMPOAOIHKUTENBHOCTH
Kypca YOUIMY: gocTtoBepHble U3MEHEHNS M3ydYaeMbIX NMapaMeTPOB 3aperncTpMpoBaHbl yXXe nocne
nepBbiX CeaHCoB, a MakcumarnbHble 3ddekTol — nocne 9-10-TMKpaTHOro BO3OEUCTBUA; Ha
NPOTSDKEHUU MNOCHEeAYIoWNX 7-MU  CYTOK MOCMe OKOHYaHMS Kypca YnpasrsieMoro AblXaHus
rnokasatenu BapuabenbHOCTN CepaevyHOro puTtMa AOCTOBEPHO OTAMYanMCb OT WMCXOAHbIX, 4YTO
yKasblBaeT Ha Bblpa)KeHHOe rnocneaencrane AaHHOro cakropa.

MNpeBeHTMBHOE Bo3aencTane YOUMNY npnBoanT K NOBLILLEHUIO CKOPOCTU BOCCTAHOBUTENbHbIX
MpOLECCOoB, YBEITMYEHUIO BaryCHbIX BO3AENCTBMIN U ONTUMMU3aLmMn 6apopednekTopHOM perynauum,
Oonbluer  aKkTMBauMM  BEretaTtMBHOTO  KOHTypa  perynauum CepaedyHoro putMa  nocne
cybmakcMmanbHOM — (OU3NYECKOW  Harpysku, 4YTO  CBUAETENbCTBYeT 00  onTumwmsauum
PYHKUNOHANBHOIO COCTOSAHUS, YBENUYEHUN afanTMUBHbBIX BO3MOXHOCTEN OpraHn3ma v yBenuieHuu
TONEepPaHTHOCTM K PU3MYECKOW Harpyske opraHuama MCMbITyeMblX, Of4HAKo B OOnbLUen CTeneHu
BOCCTaHOBIIEHUNE U3YyYeHHbIX NMokasaTenen BCP npoMcxoanno y ncnbiTyeMbix, XapakTepuayroLLUXcs
CMMMATUYECKMM TUMOM BEreTaTUBHON perynsumm.

MHorokpaTtHoe Bo3gencTBue Y[, yactoTa KOTOPOro COOTBETCTBYET 4acTOTe JloKanusaumu
MaKCMMarnbHOro Mnuka MOLLHOCTM B HM3KOYAaCTOTHOM AuanasoHe cnektpa CP, npuBoauT K
YBEJTMYEHUIO CUMHXPOHM3aUMM KonebaTenbHbIX MPOLECCOB B KapAMOPECTMPATOPHOM CcuUcTeme
NCMbITYEMbIX, OOHAKO CTEMNEHb CUHXPOHM3AUMWM CEPAEYHOrO U ObIXaTeNbHOro pUTMOB 3aBUCUT OT
TUNa BEreTaTUBHOW PerynsaumMm UCMbITyeMbIX: B OONbLUEN CTENEHW yBenuyeHue koadpdumumneHTa
KPOCC-KOPPENSLMN NMPOU3OLLINIO Y UCNbITYEMbIX-CUMMATOTOHUKOB C MCXOOHO HU3KMMMW 3HAYEHUSIMU
3TOr0 nokasaTensd, a B MEHbLUEN CTENEHVW— Yy BarOTOHMKOB, XapPaKTEpPU3YIOLLMXCSA WCXO4HO
BbICOKMMM 3HAYEHUSAMM AAHHOIO Ko3hdurumeHTa.

CnepoBaTtenbHo  Y[l, 4yacToTa KOTOPOrO  COOTBETCTBYET 4acToTe  JioKanusauuu
MaKCMManbHOro Nuka MOLLHOCTU B HM3KOYaCTOTHOM AuanasoHe cnektpa CP, siBnsieTcs MOLLHbIM
cpenctBoM ynpaeneHusa CP n dyHKUMOHaNbHBIM COCTOSIHUEM KapAWOPECNUPaTOPHON CUCTEMBI
UCMbITYEMbIX C pa3HbIM TUMOM BEreTaTUBHOW perynsumm, 0 Yem CBUAETENbCTBYET ONTUMU3aALUS
nokaszatenen BCP, yBenuyeHne TONMEPaHTHOCTM  CEPAEYHO-COCYOANCTOM  CUCTEMbI K
cybmakcMmanbHOn  (puanYeckor Harpyske W yBENWYEHWE CUHXPOHM3AUUM CEePOEYHOro U
ObIXaTenbHOro PUTMOB.

HEART RATE VARIABILITY OF SUBJECTS UNDER THE INFLUENCE OF CONTROLLED
BREATHING WITH INDIVIDUALLY CHOSEN FREQUENCY

Birukova E.A., Chujan E.N., Zajachnikova T.V.

Taurida National V.l. Vernadsky University
e-mail: biotema@mail.ru

The heart rate variability (HRV) of subjects with different types of vegetative regulation under
the controlled breathing (CB) influence with individually fitted frequency (IFF) is researched.

The changes of indicators HRV under the CBIFF influence depend on type of vegetative
regulation are demonstrated.

Volunteers, who possessed sympathetic type of vegetative regulation demonstrated the
change of investigated indicators occurred at the earliest stages Subjects with regular vegetative
tone demonstrated the changes of the investigated indicators occurs in 5-6 days of CB. Subjects
with vagal predominance demonstrated the changes of the researched indicators practically were
not registrate.

The course of CBIFF change HRV of different groups of examinees. This result in increase of
baroreflex mechanisms, activity of an independent vegetative regulation contour and activate the
parasympathetic part of vegetative nervous system. It leads to reduction of initial intergroup
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distinctions at examinees with different type of vegetative regulation and to approach the HRV-
indicators at subjects with regular vegetative tone and sympathetic predominance to the optimal in
the functional relation vagal type. This indicates an homeostatic action of this factor.

The changes of HRV-indicators of different groups of examinees depend on duration of a
course of CBIFF. Valid the researched changes of parameters, were registered after the first
sessions. The maximum effects - after 9-10 sessions of influences. Throughout the subsequent 7
days after the termination of a course of CB indicators of variability of a HR authentically differed
from initial. This testifies on expressed after-action of CB.

The preventive influence of CBIFF leads to increase of speed of regenerative processes,
increase vagal influences and optimization baroreflex to regulation, more activation of a vegetative
HR regulation contour after the submaximal physical activity. This testifies about volunteers
functional state optimization, increasing in organism adaptive possibilities and tolerance it to
physical activity. However, in more degrees restoration of the studied indicators of variability of a
HR occurred at the examinees characterized by sympathetic type of vegetative regulation.

The repeated influence of the CB leads to increase in synchronization of oscillatory processes
in cardiovascular system of examinees. However degree of synchronization of heart and respiratory
rhythms depends on examinees type of vegetative regulation. The increase in factor of cross-
correlation has at more extant at examinees with sympathetic predominance to initially low values of
this indicator, and at lesser degree — the subjects with vagal predominance, characterized by
initially high values of the given factor.

Hence, the CB, which frequency corresponds to frequency of localization of the maximum peak
of capacity in a low-frequency range of a spectrum of a HR, is a management powerful tool a HR
and a functional condition cardiovascular systems of examinees with different type of vegetative
regulation. The optimization of HRV-indicators, increase in cardiovascular system tolerance to the
submaximal physical activity and increase in synchronization of heart and respiratory rhythms
testifies about it.

BITMAHUE MATHUTHOI'O NOJiA HA NOKA3ATEJIN KPOBU
BoHOapsw I'.B., LlleeyeHko B.B., Nonsikoe I'l.M.’, Promwuna T.A."

JoHeukunn 0bnacTHOM NPOTUBOOMNYXOSEBLIV LIEHTP
1,£|,0Heu,|<vu7| PU3nKo-TexHNnYecknin MHCTUTYT HAHY
e-mail: r-tatyana@ukr.net

M3BeCcTHO, 4YTO SMnEeKTPOMArHUTHOE W3My4YEeHWEe OKa3biBaeT BIIMSIHAE Ha MPOLLECCHI,
NMPOUCXOAALLME HA MHOMUX MEPapXMYECKUX YPOBHSX OpraHvMama: HaumHasi OT HaHOYPOBHS (aTOMbl,
monekynbl [1]), MUKpOypoBHSA (kneTku) [2, 3], 40 MaKpOypPOBHSI - CUCTEM YENTOBEYECKOTO OpraHM3ma
[4,5] n Bcero opraHmama B uenom [6, 7]. OuyeBMAHO, 4YTO XapakTep 3TOr0 BO3OAEWCTBUS -
MO3UTMBHOE, CTUMYNUPYIOLLEE WM HeraTMBHOE, MOAaBnsfloLlee, 3aBUCUT OT MapamMeTpoB 3TOro
BO3ENCTBUA.

OpgHon mn3 Hamboree 4yBCTBUTESbHBIX CUCTEM YENTOBEYECKOrO OpraHvama K MarHUTHOMY
BO3OENCTBUIO SABMSIETCA CUCTEMa KpoBW. bBbiNo ycTaHOBNEHO, peakuus opraHu3ama Ha
3MNEKTPOMarHMTHoOEe BO34encTBne NogobHa paguaunoHHOMY oBydeHUto, a COCTOSIHNE 0By4YeHHOro
opraHuama MpUHSTO OLEeHUBaTb MO U3MEHEHNsIM B KpoBu [8, 9]. MHOroYMcreHHble KNMMHUYECKne u
Ouodmanyeckne wuccrnegoBaHUsa MNokasanu, 4YTO BO3OENCTBME MArHUTHOTO MOMS  CHUMXKaeT
peonornyeckne ceomnctea kposu [10, 11], cnocobcTByeT rmnokoarynauum aspuTtpoumnToB [12],
yckopseT CO3 [13, 14], u3ameHseT npoBOAMMOCTb KIETOYHbIX MeMbpaH [15], yBenuumBaeT
31EKTPUYECKOE COMNPOTUBIIEHNE U EMKOCTb 3pUTpOoLMTOB [16].

Bbbino nokasaHo [17], YTO NepemMeHHOe MarHUTHOe Morie OkasbiBaeT bonee 3addeKTUBHOE
BO3OENCTBME HA OPraHu3Mm Mo CPaBHEHWMIO C MOCTOSHHBIM MarHWTHbIM nonem. OTMeveHa ocobas
YyBCTBUTENBHOCTbL OpraHmnama [9], B obnactu Hmskmx yactot 50 ry v amnnmtyg H = 200-400 a.
Cnenyetr OTMETUTb, YTO OO HaCTOSILLEro BPEMEHM €ELLe He CyLlecTBYeT [OCTaTtodHoro Habopa
OaHHbIX, MO3BOMAKOWMX BbiAennTb Haubornee adEKTUBHbIE NapaMeTpbl BO3AENCTBUSA
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(amnnuMTyga, YactoTa MarHMTHOrO Monsl, Bpemsa OENCTBUS M Op.), NO3TOMY BCE WUCCNEOOoBaHWs B
aTOM obnacTn ABMSOTCA aKTyanbHbIMU.

HacTtoswan paboTa nocBsiLeHa W3YYEHWIO BNUSHUS KOMOWHMPOBAHHOIO MarHWTHOrO Mons
(KMTT) (mnocTosiHHOTO + NEepeMeHHOro) Ha nokasaTtenu opakLmin KpoBM B MPaKTUKE NTy4eBON Tepanmu
OHKOMornyecknx OonbHbIX. [Ons  co3gaHnst KOMOMHMPOBAHHOrO  MarHWTHOrO nons  Obinu
pa3paboTaHbl cneunanbHble MarHeTPOHbl OPUIMHANbHOW KOHCTPYKLUUW, KOTOpble MO3BONUMU
peanu3oBaTb NOCTOsIHHOE norie BenunynHon 500 3 1 nepemeHHoe mMarHuTHoe none amnnutygon 80
O vactoton 50 'y B obnactu pasmepom 40 cm B gumeTtpe. BosagencTeBrne nons ocyLecTBASANOCh Ha
MOBEpPXHOCTM Tena B obnactu TasobeppeHHoro cyctaBa B TevyeHue 20 MUH nepeq KaxabiM
ceaHcom 0bnyyeHust BO Bpemsi Kypca nedenus B Tedenve 30 gHen. Bpemsi mexagy MarHUTHbIM U
nyyesbIiM Bosgenctanem coctasnano 20-30 MuH.

Onsa vccnegoBaHmn otobpaHa rpynna B konudectse 33 OonbHbIX. B kavyecTtBe KOHTPOMbHOWM
rpynnbl Ucrnonb3oBaHa rpynna 6GonbHbIX B kKonudectBe 34, KoTopble Mnonydanu TpaguuuoHHOe
ny4yeBoe neveHue. [IpoBOOMNMCL MW3MEPEHUSA TakUMX MapamMeTpoB KPOBM Kak: KONMUYECTBO
3pUTPOLIMTOB, JNTEMKOLMUTOB, CKOPOCTb ocefanust aputpouutoB (COJ), konmyecTBo remornobuHa
(HB), B TeYeHMe BCero Kypca feyeHuns ¢ MHTepBanom 4-6 CyToK.

PesynbTtatbl. ccnegoBaHusa nokasanu, 4to Bosgenctsne MIT nonoxutensHO BAWsieT Ha
nokasaTtenu KpacHon kpoBu. KonuuecTtBo apuTpouuToB Obina He Huxe 3,010", umes YeTKyto
TEHOEHUMIO K CTabUNbHOCTU Ha MPOTSKEHUMM BCEro Kypca IeveHus. KonmvdecTtBo remornobuHa
TaKKe COXpaHAno guMHammyeckyto ctabunbHocTb B npegenax 100 -140 r/n. B HekoTopbIX cny4dasx
Bo3gencteue KMI 3HauuTenbHO yny4llano HadanbHble nokasaTenu KpoBu 6e3 CTUMYNSTOpPOB U
remoTpaHdy3un. [uHamuka ckopocTn ocefanust aputpoumTtoB (CODJ) y GONbHbLIX, MOMYyYUBLUNX
KOMOVHMpOBaHHOe nevenne, coeMectHo ¢ KMI, ymeHbLluanack, HaumHas ¢ 3-5 cyTok, a HaumHas ¢
9-11x CyTOK, NPaKTUYeCKN HopManuaoBanachk. Y 60mbHbIX, MOMyYaBLUMX TOSMBKO Jy4EBYIO TEpanuio,
Kakon-nnbo 3akOHOMeEPHOCTU He npocnexuBanock, COJ nameHsnacb XaoTU4ECKN.

[daHHble [guHammyeckoro HabmnwaeHus 3a  KONMMYECTBOM  JIEMKOLUTOB MoOKasanu, 4To
Bo3gencteue KMIT NpMBOAWUT K CHKEHWIO UX KOMMYECTBA MO CPaBHEHWIO C pe3ynbTaTtamn B
KOHTPOJbHOM rpynne. 3TO CHWXKEHNE OTMEYanoch Ha NPOTSPKEHUM BCErO Kypca NeYeHunst, N K KOHLY
pocturano 70% B uccriegyemon rpynne, a B KoHTpornibHon 50%. B 34 cny4asx B KOHTPOSbHOM
rPynnbl U TONbKO B 6 N3 OCHOBHOW OTMEYEHa JENKO- N TPOMOOLNTONEHUS, YTO CBUAETENBCTBYET O
npoTtekTnsHoMm aencteum KMI Ha KpoBETBOPHYO TKaHb.

MexaHuam genctBua KMIN. [Jo HacToslllero BpeMeHM OO0 KOHLA HE BbIICHEH MEXaHWU3M
BMUSIHUSE MarHUTHOMO Mnorns. B HacTosiwee Bpems cuntaeTcsa (CM. Hanp. [5]), YTO OCHOBHasi peakuus
B OpraHu3aMe u4enoBeka B OTBET Ha [ENCTBME MArHWTHOrO MOMs MNPOVMCXOAWUT Ha YpPOBHE
Buonormyecknx MemopaH. VIMEHHO M3MEHeHVEe WX MPOHMLAEMOCTU U TpaHcrnopTa MoHoB K n Na
BreyeT 3a cobov M3MEHEHUS B CKOPOCTN OMOXMMUYECKUX peaKUUi U T. 4, .

PasymeeTtcs, uTo peakuusi Ha Bo3gencrtaue MIT cylecTByeT Ha BCEX MEPapPXMYECKUX YPOBHSIX
opraHuama. Ho npuyuHHas, camas rnybokas OTBETHAs peakuusi HaxoguTCs Ha MOMNEKYNAPHOM
ypoBHe. [lockonbKy Morekyna remornobvHa cogepXuT atom XKenesa, uMerwmi 60onbLion
MarHWTHbBI MOMEHT, COOTBETCTBEHHO M MoOriekyra remornobuHa nmeetr cobCTBEHHbIN MarHUTHbIN
MomeHT. Cobupasicb B 3puTpoumUTE, MarHUTHbIE MOMEHTbI YNOPSAOYMBAOTCH, MOACTPaMBAOTCH
Apyr nog gpyra, obpasysi MarHWTHbBI MOMEHT aputpouuta Ppn. ABTOpbl paboTtel [17] coenanu
OLEHKY BEnWYuHbl MarHWUTHOrO  MOMEHTa  3puTpouuTa, OMNpPEeaenvMB  ero  MarHWUTHYH
BOCMPUMMYMBOCTL X = -411:0.736-10°. MNpn pencTBMn BHELWLHEro MarHuTHoro nona B, Ha
apuUTpoOLMTLI AencTByeT MarHuTHas cuna F = P, x B, ynopsaouvBag nx sgons nons. NpunoxeHHoe
marHuTHoe none 500 + 80 O mHoro 6Gonbwe marHuTHoro nonst 3emnu (0,53), mostomy u
JencTByollas cura [JocTuraeT 3HauuTernbHOW BenuuuHbl. [encTByrowlas MarHUTHas cuna
ocumnnupyet ¢ yactoton 50 U, U «BCTPSAXUBAET» JPUTPOLMTLI, YTO MO3BONSET NPeoaorieTb
TEHOEHUMIO 3pUTPOLNTOB K CRMMAHMIO U paspyLUnTb UX CLEMNKW, Takum obpasom, yBenuuuBas mx
«paboyyo» NOBEPXHOCTHYIO SHEPIMIO.

HoctatoyHo 6onbwoe MI1 He TONMBKO OPUEHTMPYET 3pPUTPOLMTBI BAOMb MOMS, HO U MOXET
NMPVMBECTM K MarHUTHOMY YMOPSAOYEHUIO BHYTPU 3pUTPOLMTA, YBENUYMBAs €ro COOCTBEHHbIN
MarHWTHbIN MOMEHT, T.€. HamarHu4MBasi 3puTpoumuT. OTO HaMarHMYMBaHWE MPUBOAUT K
YBEITMYEHUIO €ro BHYTPEHHEW 3SHEprnu, Kak Obl «noasapshkKaeT» 3pUTPOUUT, YBENWYMBas €ro
XN3HECTOMKOCTb.

Mockonbky COJ3 onpeaensieTca aMNekTpUYecKMM COCTOSIHUEM MOBEPXHOCTU 3pUTPOUMTOB [3],
Habnogaemoe B pabote wu3ameHeHne COD, ckopee Bcero, 0OYCNOBMEHO W3MEHEHUEM
3ANEKTPUYECKNX CBONCTB MNOBEPXHOCTN nog BrivsHuem KMI1.
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M3yyeHrne BNUSHMS MarHUTHbIX Mnofen Ha 6uodusmyeckme npouecchl, npoucxogdauime B
opraHuMame, MO3BOSIAT MNPOACHUTbL MexaHuam gencteus KMIT n BHegpuTb 3TOT PU3NYECKUN
hakTop B MEOMLIMHCKYIO NPaKTUKy Kak nevyebHoe cpeacTBo.
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INFLUENCE OF MAGNETIC FIELD TO THE INDICES OF THE BLOOD
Bondar G.V., Shevchenko V.V., Poljakov P.L.", Ryumshyna T.A’.

Donetsk regional antitumoral center
Donetsk physical-technical institute of NAS of Ukraine
e-mail: r-tatyana@ukr.net

It is known that the electromagnetic radiation influents on the processes of many hierarchical
levels of the organism: beginning from the nanolevel (atoms, molecule [1]), microlevel (cell) [2, 3], to
the macrolevel - systems of the human organism [4, 5] and the entire organism [6, 7]. The nature of
this action - positive, that stimulates or negative, that suppresses, depends on the parameters of
this action.
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The system of the blood is one of the most sensitive systems of human organism to the
magnetic action. It was established, the reaction of organism to the electromagnetic field was
similar to radiation irradiation, and the state of the irradiated organism is accepted to evaluate
according to changes in the blood [8,9]. Numerous clinical and biophysical studies showed that the
action of magnetic field decreases the rheological properties of the blood [of 10, 11], leads to the
hypocoagulation of erythrocytes [12], accelerates erythrocyte sedimentation rate [13, 14], changes
the conductivity of cellular membranes [15], increases electrical resistance and capacity of
erythrocytes [16].

In the reference [17] was shown, that the alternating magnetic field exerts more effective
influence on the organism in comparison with the magnetostatic field. The special sensitivity of
organism in the region of the low frequencies of 50 Hz and amplitudes N = 200-400 8e was noted In
[9]. Up to date there are not sufficient set of data about most effective parameters of magnetic field
(amplitude, the frequency of magnetic field, action time and other); therefore all studies in this
region are immediate.

The present article dedicated to the study of the influence of the combined magnetic field
(CMF) (constant + variable) on the indices of the blood in the practice of the radiation therapy for
oncologic patients. For creating the combined magnetic field were developed the special
magnetrons of the original construction, which made it possible to realize stationary field by value
500 Be and alternating magnetic field (amplitude is 80 Be) with frequency of 50 Hz in the region with
the size of 40 cm in diameter. The action of field was achieved on the body surface in the region of
hip joint during 20 min before each session of irradiation during the course of treatment during 30
days. Time between the magnetic and y-beam action was 20-30 min.

The group in a quantity of 33 patients is selected for studies. The group of the patients in
quantity 34 is used as the control group, who obtained traditional beam treatment. The
measurements of parameters of the blood were made as: a quantity of erythrocytes, leukocytes,
ESR, a quantity of hemoglobin, during entire course of treatment with the interval of 4-6 days.

Results. Studies showed that the combined magnetic field improves the indices of the red
blood. A quantity of erythrocytes there was not below 3,0110", having clear tendency toward the
stability during the entire course of treatment. A quantity of hemoglobin also preserved dynamic
stability in the limits of 100 -140 g/l. In certain cases CMF action considerably improved the initial
indices of the blood without the stimulators and gemotranfuziy. The erythrocyte sedimentation rate
was decreased beginning from 3-5 days, and was normalized practically from 9-11 days at patients,
who received the combined treatment together with CMF. The ESR changed chaotically at patients,
who obtained only radiation therapy, and no regularity was outlined.

Observations showed that the action CMF leads to decrease a quantity of leukocytes in
comparison with the results in the control group. This decrease was noted for the entire courses of
treatment, and reached 70% toward the end in the investigated group, and reached 50%in the
control group. The leucopenia and thrombocytopenia were noted in 34 cases for control group and
only into 6 cases of the basic group that indicate protective action of CMP on the blood.

Mechanism of CMP action. The mechanism of the influence of magnetic field Is not explained
up to now. It is at present supposed [5] that the main reaction of the human organism on the
magnetic field occurs at the level of biological membranes. It is assumed that a change in their
permeability and transport of ions K and Na leads to changes in the speed of biochemical reactions.

It is clear that the reaction on the magnetic field exists at all hierarchical levels of organism. But
the causal, deepest response reaction is located on the molecular level. Since the molecule of
hemoglobin contains iron atom, which has large magnetic moment, respectively the hemoglobin
molecule has own magnetic moment. Magnetic moments of hemoglobin in the erythrocyte are
ordered, are adjusted slightly under each other, forming the magnetic moment of erythrocyte Py,.
The authors of ref. [17] estimated the magnitude of the magnetic moment of erythrocyte, after
determining his magnetic susceptibility X = -41-0.736:10°°. Under the external magnetic
field B, on the erythrocytes acts the magnetic force F = P, x B, ordering them along the field. The
applied magnetic field 500 + 80 e is much more than earth's magnetic field (0,56e); therefore the
acting force reaches the significant magnitude. The acting magnetic force oscillates with a
frequency of 50 Hz, and it " shakes” erythrocytes, which makes it possible to overcome the
tendency of erythrocytes toward the adhesion and to destroy their couplings, thus, increasing their
“working” surface energy.

Sufficiently large MF not only orients erythrocytes along the field, but also leads to the
magnetic ordering inside the erythrocyte, increasing its internal magnetic moment, i.e., magnetizing
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erythrocyte. This magnetization leads to an increase in its internal energy, as “recharges”
erythrocyte, increasing its viability.

Since erythrocyte sedimentation rate, ESR is determined by the electrical surface condition of
erythrocytes [3], the observed change of ESR, it is most likely, caused by a change in the electrical
properties of surface under the effect of CMF.

The study of the influence of magnetic to the biophysical processes in the organism permits to
explain the mechanism of action CMF and to introduce this physical factor in the medical practice
as therapeutic means.
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®UN3N0NOormna TPEBOXHOINO PEArMPOBAHUA MITEKOMUTAIOLLUX HA
ANEKTPOMAIHUTHBIE Nons
B LIUKIE COH-BOIPCTBOBAHUE

Bepb6uukuti E.B.

YupexaeHue Poccuiicko akagemmm Hayk IHCTUTYT apuaHbix 3oH KOHoro HayyHoro ueHTpa PAH, PocToB Ha
OoHy, Poccug,
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TpeBoXXHOE pearnpoBaHune b6oapcTBoBaHUS 0bycnoBneHo NMHAMBUOYANbHOCTBIO
aKTMBALMOHHBLIX W  CUHXPOHU3MPYHOLLMX MPOLECCOB NMMOMYECKON CUCTEMBbI, @ TaKkKe Kopbl
FOMIOBHOrO MO3ra M XapaKTepusyeTcsl YPOBHEM TPEBOXHOCTU. 10 COOTHOLLEHMIO MOBEAEHYECKMX
NPOSIBITEHUI TPEBOXHOCTU C MHULUMPOBAHHBLIMW W CMOHTAHHBIMU U3MEHEHUAMU 3IIEKTPUHECKON
aKTMBHOCTM 0DOpa30BaHU FONIOBHOMO MO3ra MOXHO CyAWUTb O B3auMoZencTBum LepebpanbHbiX
perynsaumMn numbukn, Kopbl U Tanamyca B Uukre coH-6ogpctBoBaHue. O6o6uieHve cBegeHnii ob
3TUX B3aUMOOEWNCTBUSAX Yy MIIEKONUTAKLWMNX B pasHoobpasum M3MEHEHUN, OBYCNOBIEHHbLIX
3MNEKTPOMArHUTHLIMU MOMNSAMKU, MO3BONSAET MOHATE (PM3NOMOTUI0 MHOMBUAYANBHOCTM TPEBOXHOMO
pearMpoBaHMsi B UMKNE COH - OogpcTBoBaHMe. MHOroCyTOYHOE OUEHMBAHME YKa3aHHbIX
B3aMMOOEWNCTBMIA OTKPLIBAET HOBbIE BO3MOXHOCTU U3YYeHUst HU3NONOTMYECKO aganTaumm
MIekonuTarLWmx k cpege obutaHms. Ocobyto LEHHOCTb NPEACTaBnseT coveTaHne uccnenoBaHui
CHa W 06oApPCTBOBaHUSI C M3Yy4YEeHMEM MNoKasaTerneil pearvpoBaHUsi HEPBHOW CUCTEMbl Ha
pasapaxXuTenu, OpraHn3oBaHHbIX C YY4ETOM WHAMBMOYANbHOCTU TPEBOXHOIO pearMpoBaHust U
AVNHaMUKN LiMKNa CoH-60apCTBOBaHME.

B akcnepumeHTax Ha XMBOTHbIX (FPbl3yHaX U XULLHWKaX), AnddepeHUMpOBaHHbIX MO YPOBHHO
6a3oBOV TPEBOXHOCTM MOKa3aHO BMUSIHUE TECHOTbl TanamMo-KOPTMKanbHbIX U KOPTUKO-
NMMOMYECKMX B3aMMOLEWCTBUIA Ha WHAMBUAYaANbHOCTb TPEBOXHOTO pearMpoBaHUs BO CHe W
6oapcTBoBaHMM. [lokazaHo, YTO yBENUYEHME TECHOTHI Tanamo-KOPTMKamnbHbIX CBA3EN NOCPEACTBOM
MUKPOCTUMYIISILMW 1 NOMEBLIX BAMSIHWIA NPONOHMMPYET MEANEHHOBOITHOBBIN COH, YTO CNOCOBCTBYET
CHWXEHUIO TPEBOXHOINO pearnpoBaHus B nocriegytowem 6oapcTtBoBaHUW. BbisicHUnocb, 4To
yKasaHHble NpOosiBreHns1 Hambornee CBOMCTBEHHbI MIIEKOMUTAIOLLMM C BbICOKMM YPOBHEM 6a3oBoi
TPEBOXHOCTMU.

O6GocHoBLIBaeTCA npeacTaBfeHMe O Mofb3e peanusauMu  ykasaHHOro nogxoga B
MHOTOCYTOUYHbIX HabnogeHusix Ans  BbISIBMEHWMSI  CBSI3e  WHAOMBMAYANbHOCTM  TPEBOXHOMO
pearmpoBaHusi, a Takke B3auMoencTBUii obpasoBaHUii FONIOBHOMO MO3ra C 3NeKTpoOMarHUTHbIMU U
OPYrUMU BISIHUSIMW Ha adanTauuoOHHbIE BO3MOXHOCTWM opraHuama. [lony4veHHble 0606LeHns
NUMEIOT 3HaYeHMe ANs BbISCHEHUS CYLLECTBA aganTaumMn MIekonuTaoLwmux K cpeae obutaHusl, B TOM
ymcne K BNUSHUIO SMNEKTPOMAarHUTHbIX MOMen, YTO BaXXHO AN MOHUMAaHUS 3aKOHOMEPHOCTEeWN
XKN3HEOEATEeNbHOCTU OpraHn3Ma MIEeKONUTaLIMX B LUKIe COH - GoapcTBoBaHMe. OHU Takke
nonesHbl Ans BbISCHEHUS 3TMOMOMMKM PacCTPOMCTB CHa M 6GoApPCTBOBaHWUS, OOYCNOBMEHHBLIX
NPOAOSHKUTENBHLIM BIIUSHUEM BbICOKOTO YPOBHSI TPEBOXHOCTM B YCINOBUSIX 3MEKTPOMArHUTHBLIX
noneun.

PHYSIOLOGY OF ANXIETY REACTION OF MAMMALS ON ELECTROMAGNETIC FIELDS IN
CYCLE SLEEP-WAKEFULNESS

Verbitsky E.V.

Institute of Arid Zones of the Southern Scientific Centre RAS, Institution of the Russian Academy of Sciences,
Rostov on Don, Russia
e-mail: e_verbitsky@ssc-ras.ru

Anxiety reaction of wakefulness is caused by individuality of activation and synchronizing
processes limbic system, cerebral cortex and is characterized by anxiety level. On a parity of
behavioral displays of uneasiness with the initiated and spontaneous changes of electric activity of
formations of a brain it is possible to judge interaction cerebral regulation limbic, cortex and
thalamus in a cycle sleep-wakefulness. Generalization of data on these interactions at mammails in
a variety of the changes caused by electromagnetic fields, allows understanding physiology of
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individuality of disturbing reaction in a cycle sleep - wakefulness. Supervision lasting many days
estimation of the specified interactions opens new possibilities of studying of physiological
adaptation of mammals to inhabitancy. Special value the combination of researches of a sleep and
wakefulness to studying of indicators of reaction of nervous system on the irritants, organized taking
into account individuality of disturbing reaction and dynamics of a cycle represents sleep-
wakefulness.

In experiments on animals (rodents and predators), differentiated on level of base anxiety
narrowness influence thalamocortical and corticallimbic interactions on individuality of disturbing
reaction in the sleep and wakefulness is shown. It is proved that the narrowness increase
thalamocortical communications by means of microstimulation and field influences prolongs slow-
wave sleep that promotes decrease in anxiety reaction in the subsequent wakefulness. It was found
out that the specified displays are most peculiar to mammals with high level of base anxiety.

Representation about advantage of realization of the specified approach in Supervision lasting
many days supervision for revealing of communications of individuality of disturbing reaction, and
also interactions of formations of brain with electromagnetic and other influences on adaptable
possibilities of an organism is proved. The received generalizations matter for finding-out of a being
of adaptation of mammals to inhabitancy, including influencing of electromagnetic fields that is
important for understanding of laws of ability to live of an organism of mammals in cycle a sleep-
wakefulness. They also are useful to finding-out of an etiology of frustration sleep and wakefulness,
caused by long influence of high level of anxiety in the conditions of electromagnetic fields.

BITUAHMUE YCNOBUN KYNIbTUBUPOBAHUA APOXOKEN SACCHAROMYCES CEREVISIAE
HA PE3YNbTATbI PEAKLIUN METAXPOMA3UM BONMIOTUHOBbIX FPAHYN

I'pomo3zoea E.H., Bou4yk C.UA., Kauyp T.J1.

UHcTutyT Mukpobuonorum n supyconorumn um.[.K.3a6onotHoro HAH YkpauHel, Knes
e-mail: gren@voliacable.com

OOHMM 13 BO3MOXHbIX BapUaHTOB M3y4YeHUS MeXaHu3Ma BO3OEWNCTBUS KOCMO-(U3NYECKNX
¢akTopoB Ha peakuuto metaxpomasum (MTX) BOMOTMHOBLIX rpaHyn (6rMo-aCTPOHOMUYECKMN
acbdekT YmkeBckoro-BenbxoBepa) sBMSEeTCA MOOENMPOBaHWE 3TOTO SABIIEHWUS] B MCKYCCTBEHHbIX
YCITOBUSIX.

BbINo nokasaHo, YTO M3MEHeHVe TemnepaTypbl OT ONTUMAarbHOW ANs pocTa 28-25°C go 18-
16°C He oKasbiBano BRMSIHUS Ha pesynbTaTthl peakumm. MTX Obina oguHakoBa Mpu OKpalUnMBaHUK
KNeToK B Mpouecce UX OfMTENbHOrO KynbTUBMPOBAHUS M Tex npob, KoTopble dhrkcupoBanuch B
CTaHZApTHbIX YCMOBUSX MpU exeaHeBHOM nepeceBe. CriegyeT OTMETUTb, YTO B MONynsLMu
OPOXCKEN MpU  ONUTENBbHOM  KyNbTUBMPOBAHUM YMEHbLUANOCh KOMMYECTBO METaXpoMaTUYECKM
OKpaLUEeHHbIX KNeTok (4epe3 Hepemo Ha 50%, yvepe3 mecay Ha 80-90%). OTto moxeT ObITb
pe3ynbTaToOM OECTPYKTUBHbBIX MPOLECcCOB B cTapetowen nonynauumn. ObpaboTka KNeToK ApoXoKen
ynbTpasBykoMm (22 kl'y 1-5MuH.), anekTpoMarHuTHeIM nsnydennem (YBY 40, 68mIy, 15, 30 BT, 5-
60muH; KBY 46,76, 46, 75 T, 5 mB, 10mnH; CBY 1800MI 1, 50-1000 MKBT/CMz, 5 -60 muH.), Takke
Kak un obnyyeHve ynbTpaduonetom (namna bYB-15, A-254HM, 1M OT obbekTa ) He NMPMBOAWIIO K
BMOVMMOMY U3MEHEHMIO OKPACKM.

Takum obpasom, NonbITKM NOBAMATE Ha peakumto MTX B nabopaTopHbIX YCroBMSAX Ha AAaHHOM
aTane He yBEHYanuCb YCMEXOM, YTO He WCKMYaeT MNPOAOIHKEHUS WCCNEAOoBaHWA B 3TOM
HanpaBneHuun.
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EFFECT OF CULTIVATION CONDITIONS OF THE YEAST SACCHAROMYCES CEREVISIAE
RESULTS METACHROMASIA REACTION VOLUTIN'S GRANULES

Gromozova E.N. Voychuk S.I, Kachur T.L.

Institute of Microbiology and Virology NAS of Ukraine, Kiev
e-mail: gren@voliacable.com

One option for studying the mechanism of action of cosmo-physical factors on the reaction of
metachromasia (MTC) of volutin granuls (bio-astronomical effect Chizhevskogo-Velhovera) is a
simulation of this phenomenon in vitro.

It was shown that the change in temperature from the optimum for growth of 28-25°C up to 18-
16° C had no effect on the results of the reaction. MTC was similar staining of cells during their
long-term cultivation, and those samples that were recorded under standard conditions, with daily
subculture. It should be noted that the number of metachromatic-stained cells in population of yeast
during long-term cultivation reduced (in a week by 50%, a month by 80-90%). This may be the
result of destructive processes in the aging population. Treatment of yeast cells by ultrasound (22
kHz, 1-5min.), electromagnetic radiation (UHF 40, 68 mHz, 15, 30 W, 5-60min; EHF 46.76, 46, 75
GHz, 5 mW, 10 min, microwave 1800 MHz, 50 - 1000 mkVt/sm 2, 5 - 60 min.), as well as irradiation
with ultraviolet (BUV-15 lamp, A-254nm, 1m from the object) does not lead to a visible color change.

Thus, attempts to influence the response of MTX in the laboratory at this stage were not
successful, that does not preclude further research in this direction.

HATUBHASA ArPErAUUA TEMOIMOBUHA U EIF0 ®YHKUMOHAIBHAA AKTUBHOCTD B
NPOLIECCE AENCTBUA HU3KOYACTOTHOU BUBPALIMN HA SPUTPOLIUTDI

HoueHko O.U.

[oHeLKknin HaunoHanbHbIN YyHUBepcuTeT, [oHeuk, YkpauHa
e-mail: dots_don@ukr.net

KntoueBasi ponb B (OYHKLUMOHMPOBAHMM OpraHM3MOB OTBOAUTCA OuononvMepam B Cuny
pasHooOpasnst (PyHKUWUWA, BBIMOMHAEMbIX VMW, M Ha YPOBHE KOTOpbIX peanu3yeTcsa ntboe
BO3OENCTBME Ha OpraHMaM WnM oTAenbHble cuctembl. CrnegoBaTenbHO, AN O0ObACHEHUS
MakpoadhpekToB, Habngaembix MNpyM OEVWCTBUM pasnuyHbIX (PakToOpoB cpedbl Ha OpraHvam,
HeobOXoAMMO paccMaTpuBaTb WX BAUSIHUE Ha MOJIEKYNSAPHbIA YPOBEHb OpraHM3auunn XMBOW
mMatepum, 1, npexae Bcero, Ha 6enkoBble CTPYKTYpPbI.

Ha ocHoBaHum nccnegoBaHui HaydHbix wkon O.H. HacoHoBa (HacoHnoB, 1962) u I. JluHra
(Ling, 1992, 2006, 2008) n u3y4eHWss CBOWCTB rnobynspHbix OenkoB Obina cgopmMynmMpoBaHa
rmnotesa HatuMBHou arperaumm (MatBeeB, 2010), cormacHO KOTOPOW NEPBOMPUYMHON JHOObIX
YHKUMOHANbHbIX U3MEHEHWUI B KIETKE SBMSIETCA MOSIBIEHNE BPEMEHHbIX CTPYKTYP, HEMPEepbIBHO
BO3HMKAKOLLMX W pacnafjarolimxca B Mpouecce ee >xusHegesaTtenbHocTu. WMHayumpoBaHHble
BTOPWYHbIE CTPYKTYpbl 00ECneynmBalOT BbICOKO CNeuMdUyHbIE BHYTPU- U MexDbenkoBble
B3aumogencTBusl. B pesynbtaTe Takoro B3auMOOEWNCTBUS MOSBMASKOTCA BpPEMEHHbIE CTPYKTYpbI,
BbINOMHAWLWME pyHKUUN, Heobxogumble Anst obecneyeHms PyHKUNMOHANBHON aKTUBHOCTU KITETKM.
B ocHOBe maTonormyecknx COCTOSHUIN NEXUT HECTIOCOOHOCTL KNETKN BEPHYTLCSA B COCTOSIHUE MOKOSI
N oWwunbKM B (POPMMPOBAHUM CUrHamNbHbIX CTPYKTYp. OnuromepaHasi opraHusauusi MOJSeKynbl
remMorrniobuHa gaeT BO3MOXHOCTb OLEHUTb POSib CyOBEAMHUYHBbIX KOHTAKTOB B MPOSIBIIEHUU
YHKUMOHANbHOM akTMBHOCTM M B OTBETHOW peakLuMn MakpOMOJIEKYSbl Ha BO3AENCTBME BHELLHMX
dakTopoB. B cBsi3n ¢ aTMM BbINO MCCnegoBaHO BINSHUE HU3KOYACTOTHOW BUBpaLmm Ha NpoLecchl
arperauun, KOHOPMALUMOHHBIN CTaTyCc U (PyHKUMOHANbHbIE CBONCTBA Pa3fUYHbIX CTPYKTYPHbIX
dopm remorriobuHa 3puTPOLIMTOB.

CycneHausa aspuTpouMTOB MofBepranacb Bubpauunm B wuHTepBane yactotr 8 — 32 u c
amnnutygamu 0,5 + 0,04 n 0,9 + 0,08 MM B TeueHue 3-x 4acoB. B xoge akcnepumeHTa, 4vepes
onpefeneHHble BpEMEHHbIE NMPOMEXYTKU PEMMCTPUPOBANKN CNEKTPbl MNOrnoLweHns B obnactm 240 —
660 HM Ond cycneHsaum 3pUTPOLIMTOB, MX FEMONM3aToB M MeMOpaHOCBA3aHHOrO remorrnobuHa.
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M3yyeHa p[OuHaMyka OCHOBHbIX NuUraHgHbix ¢opm remornobvHa B COCTaBe SpPUTPOLMTOB.
VMiccnenooBaHO M3MEHEHME KaTanasHOM U NepoKCUAa3HOW aKTMBHOCTU remMornobuHa 3puTpoLmTOoB.
lMokasaHa B3aMMOCBA3b MeXOy CTPYKTYPHbIMU  U3MEHEHWsIMM  remornobuvHa u ero
PYHKUNOHANbHOMW  aKTMBHOCTBbIO.  YCTaHOBMEH  XapakTep  OKUCIIUTENbHOW  Moaudukaumm
remorrnobuHa B 3aBUCUMOCTM OT YaCTOThbl U aMMNUTyAbl BUOPaLMOHHOIO BO3AENCTBUS.

MokaszaHo, 4YTO B npouecce OEWCTBUS BMOpauUMM XMMMUYECKoW Moamdukauum nogseprarTcst
bYHKLUMOHaNbHO BaXKHble rpynnbl Genka, TakMe Kak aMWHOTPYMMbl U TUOSbHbIE, KapOOKCUIbHbIE.
YMeHbLueHVe yncna SH-rpynn cBA3aHO C HapyLleHWeM TPETUYHOW CTPYKTYpbl OKCUreMornobuHa,
YTO Bne4yeT 3a CoOOM M3MEHEHWE COOTHOLLUEHUSI MONIOXKUTENbHO W OTpMUATENbHO 3apsiKEHHbIX
rpynn Ha MOBEPXHOCTW remMornobuHa u ero HeobOpaTumon arperauun. [MokasaHo, YTO YPOBEHb
NposiBIieHns1  remMornobnHoMm CcOOCTBEHHOM  AHTMOKCMAOAHTHOM  aKTMBHOCTW  OnpeaensieTcs
ONMUrOMEPHON OpraHusauuert ero MakpoOMOSEKyrbl: CTENeHb AuccouuauMm TeTpamepa remberka
MOXET CINYXWTb OAHMM M3 BaXHbIX afanTauUOHHbIX MEXaHU3MOB pPErynupoBaHust  ero
PYHKLMOHANbLHOM aKTUBHOCTU NpY AeNCTBUM U3yYaeMoro dpakTopa.

NATIVE AGGREGATION OF HEMOGLOBIN AND ITS FUNCTIONAL ACTIVITY AT THE
INFLUENCE OF LOW-FREQUENCY VIBRATION ON ERYTHROCYTES

Dotsenko O.l.

Donetsk national university, Donetsk, Ukraine
e-mail: dots_don@ukr.net

The key role in organism functioning assign to biopolymers owing to a variety of the functions
which are carried out and levels of any influence realisation at organisms or separate systems.
Hence, for the macroeffects explanation observed at various environmental factors influences to the
organism, it is necessary to consider their influence on molecular level of the live matter
organization, and, first of all, on proteins structures.

On the basis of scientific schools researches of D. Nasonov (Nasonov, 1962) and G. Ling
(Ling, 1992, 2006, 2008) and studying of properties of globular proteins the native aggregations
hypothesis has been formulated (Matveev, 2010), according to which the primary cause of any
functional changes in cell is the appearance of temporary structures, as a result of native
aggregation, continually appearing and disintegrating during the life. These temporary secondary
structures provide a means for highly specific interactions between proteins. As a result, native
aggregation creates temporary structures necessary for cell activity. The basis of pathological
states is the cells inability to return to the resting state and errors in the formation of signal
structures. The oligomeric organization of the haemoglobin molecule gives the chance to estimate a
role subunits contacts in demonstration of functional activity and in response of a macromolecule to
influence of external factors. In this connection influence of low-frequency vibration to aggregation
processes, the conformational status and functional properties of various structural forms of
hemoglobin have been investigated.

Erythrocytes suspension was exposed to vibration in the range of frequencies 8 — 32 Hz with
amplitudes 0,5 £ 0,04 and 0,9 £ 0,08 mm within 3 hours. During experiment, through certain time
intervals registered absorption spectrum in the field of 240 — 660 nm for erythrocytes suspension,
their hemolysates and membrane-binding haemoglobin. Dynamics of the basic ligands haemoglobin
forms in erythrocytes structure was studied. Change erythrocytes hemoglobin catalase and
peroxidase activity was investigated. Character of oxidizing modification of hemoglobin depending
on frequency and amplitude of vibrating influence was established.

It is shown that in the course of action of vibration of chemical functionally important groups of
protein, such as amino, thiols and carboxyl groups was exposed to modification. Decreasing
number of SH-groups is connected with infringement of tertiary structure oxyhemoglobin that
involves parity change positively and negatively charged groups on a surface of haemoglobin and
its irreversible aggregation. It is shown that level of demonstration own antioxidant activity is defined
by haemoglobin oligomeric organization its macromolecules: degree dissociation hemprotein
tetramer can serve of important adaptable mechanisms of regulation of its functional activity at
action of the studied factor.
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AKTUBHOCTb UHTEP®EPOH-MHOYLIUPYEMOIO ®EPMEHTA 2',5'-OJIMTOAOEHUIIAT -
CUHTETA3bI B NIMM®OUNAHbBLIX KITETKAX CENE3EHKU KPbIC NMPU OENCTBUM
NOHU3UPYIOLLEIrO U3NTYYEHUA N MUKPOIPABUTALIUU

Komnaney U.B., Yalika B.A. Jlaspoea K.B., Ocman4eHko J1.U.

KuneBckuin HaunoHanbHbIN yHUBEPCUTET MMeHU Tapaca LLieB4eHko, Y4eOHOo-Hay4HbIN LLeHTP «IHCTUTYT
6uonoruny», Knes,YkpanHa

MMMyHHas cuctema sBnsieTcs ogHoW M3 Haubornee 4yBCTBUTENbHBLIX K LENCTBMIO PasHbIX
XUMMYecKnx u pmaundeckux cpakropos [1]. OcobeHHbIV HTEPEC NPeaCcTaBnseT U3y4YeHne BIUAHUS
Ha KroYeBble MokasaTenn MMMyHUTeTa akTopoB TpaHCOPMUPOBAHHOW Cpeabl, Takmx Kak
MUKpOrpaBuUTaLusa W MWOHU3Mpylolee wusnydeHne. CyllecTBylOT [aHHble 006 aktvBaumm T-
KNeTo4YHOro MMMYHOro OTBETa B YCMOBUSIX KOCMmYeckoro noreta [2]. B obecneyeHnn MMMYHHOMO
OTBETA OAHO M3 KIHYEBbIX MECT 3aHUMAOT MHTEP(EPOHBI - LIMTOKMHBI, KOTOPbIE MPOAYLMPYTCS
numcongHbIMM  KNeTkamMn U BbIMOMHSIOT  Uenbii - psa  yHKUMA  (NPOTUBOBMPYCHas U
aHTUnNponudepaTMBHas 3almTa, UMMyHHas akTMBaums, 3anyck anonTto3a v ap.) [3]. NHTepdepoHsl
| TMNa MHOYUUPYIOT CUHTE3 B KNeTKax bepmeHTa 2',5'-onnroageHmnaT-cMHTeTasbl, KOTopasa B CBOO
odepeab CUHTE3WPYET OOWH M3 BTOPWUYHBIX MOCPEAHMKOB CUCTEMbI MHTepdepoHa - 2',5'-
onuroageHunat.  AKTMBHOCTb  2',5'-onuroageHunar-cuHTeTasbl  SBMSIETCA  MnokasaTenem
YHKUMOHANBHOIO COCTOSIHMSA NMMAOUOHBIX KNeToK. lMokasaHo, 4YTo 3TOT hepMEHT MpUHMMaeT
yyacTme B TaKMX Mpoueccax, Kak peakuus KIeTOK Ha BUPYCHYI WHAEKUUIO, WU3MEHeHWe
rOpMOHanbHOro cTaTtyca, onyxornesbi pocT [4]. He n3y4deHo, kaknm obpasom OyaoeT pearvpoBaTb
cuctema WHTepdpepoHa Ha AenctBre (PaAKTOPOB KocMuyeckoro noneTa. Llenbto gaHHon paboTbl
ObINO M3y4nTb aKTUBHOCTL 2',5'-onuroageHunar-cuHteTasbl (2',5-OAC) B numdoumTax ceneseHku
KpbIC NpY OENCTBMU MOAENMPOBAHHOW MUKPOTrpaBuTaLmMm, a Takke NOHN3MPYIOLLLETO U3MYyYEHNS.

Kpbic obnyyann Ha yctaHoBke PYM-17 B posax 0,5 i 1 'p, yepe3 12 4yacoB npoBogumnu
AekanuTaumio, BbiAenanu cnneHouutel. [Ons co3gaHus MOAENMPOBAHHOW  MUKpOrpaBUTaLMK
XMBOTHBIX KIMHOCTaTMpoBanu Ha knuvHocTate “Lukn-2” B TeyeHve 60 MWH, OCyLLecTBNANM
9BTAHa3n0 U BbLIGENANU ChneHounTbl. V3onupoBaHHbIE CMAEHOUMUTbI WMHKYOMpoBanu in vitro ¢
iHOyKTOpamun uHTepdepoHa: uuknodgepoHom, nonu(l)-nonn(C) n TUNopoHOoM B KOHuUeHTpauum 20
Mkr Ha 10° kneTok / Mn B Tedenve 17 4. B 3KCTpaKTe CMNSIEHOUUTOB Onpeaensnn akTMBHOCTb 2',5'-
OAC.

[Moka3aHO yMeHLLEHME KONMYECTBA XKMBbIX CMIIEHOLMUTOB Kak Mpu AEeNCTBUM MUKPOrpaBuTaLLum,
Tak M npu obnyyeHun. AktuBHocTb 2',5-OAC B cnneHouuTax KpbiC, KOTOpbIX MOABepranu
KNUHOCTaATMPOBaHMIo, yBenuumeanack Ha 40 %. WHkyGaumst kKneTok ¢ MHAYKTOpaMu MHTepdgepoHa
npvBOAMNA K BO3pacTaHWIO aKTUBHOCTU hePMEHTa OTHOCUTENBHO KIETOK, KOTOPbIE MHOYKTOpaM He
obpabatbiBanuck. Cnegyet OTMETUTL, YTO NMPUPOCT aKTMBHOCTU ObiN Hanbornee BbipaXXeHHbIM A5
WHTaKTHbIX  >KUBOTHbIX CPaBHUTENbHO C MOABEPrUMMUCS  KNMHOCTaTupoBaHuiwo. Cpegm
NCCreaoBaHHbIX MHAYKTOPOB Hanbonee adeKTNBHBIM ObifT TUONTOPOH.

Mpn un3yyeHMn [OENCTBUSI PEHTIEHOBCKOrO M3My4YeHMs Ha KpbIC ObIIO YCTAHOBIEHO, 4TO
aktmBHocTb 2',5-OAC B cnneHouutax nosbiwaetca Ha 80 % npu obnyyeHun B ose 0,5 p u
HaxoOUTCs Ha YPOBHE KOHTpons npu obnydeHun B go3e 1 p. MHkyGaumsi cnneHoumToB C
WMHOYKTOpPaMn UHTEpEepoHa MPUBOAUT K YCUIIEHWIO CTUMYNSAUMM (DEPMEHTATMBHOM aKTMBHOCTMW.
HelictBne uWHOYKTOPOB Hambornee addeKkTMBHO npu 0Ony4YeHMM XUBOTHbIX B Jose 0,5 Ip.
MakncmanbHbI - NPUPOCT  MCCriedyemoro nokasatens HabmwpgaeTca npyu uHkybauum
umkrodepoHom ans 0box 403 0bnyyeHus.

Takum o6pa3om, MokasaHO, 4YTO MPU BO3AEWCTBAM MMUKPOTPaBUTALUM U PEHTEHOBCKOTO
obnyyeHnsa B posax 0,5 m 1 p B nNMAONOHBIX KNEeTKax CeneseHKU KpbiC CTUMYIUpyeTcs
aKTMBHOCTb OAHOIO M3 KINOYEBbIX (DEPMEHTOB CUCTEMbI MHTEpdepoHa - 2',5-OAC. Bo3MOXHO, 3TO
NPOVCXOAWT B pe3ynbTaTe akTMBauUMM KITETOYHbIX MPOLECCOB CUTHANbHOW TPaHCAYKUWMU, KOTOpble
WHULMUPYIOTCA MHTEpdEpOoHOM. BeposaTHO, B AaHHbIX YCIOBUSX WHAYLUPYETCS CUHTE3 3TOro
uutoknHa. Cnegyet npeanonoXuTb, YTO BbISIBIEHHOE HaMMK MOBbLILLEHWE aKTMBHOCTM dhepMeHTa
ABNAETCA KOMMEHCATOPHOW peakumMen numgOouMTOB Ha [EeNCTBUME CTPECcCOBbIX (haKTOpOB
TpaHchopMNpOBaHHOM cpeabl.
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I/IsyquVle BITNAHNA (bl/l3|/|‘-IeCKI/IX (baKTopOB Ha nokasarternenn UMMyHUTeTa, B TOM 4YUucrne n Ha
cucremy I/IHTepCbepOHa, NO3BOJIUT BbIACHUTb MEXaHW3Mbl, NO KOTOPbIM peanu3dyeTtcd peaxkuud
I/IMMyHHOIZ CUCTEMbI YerioBeKa Ha AencTeune yCJ'IOBMIZ KOCMM4YeCKOoro noneta.
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THE ACTIVITY OF INTERFERON-INDUCED ENZYME 2',5'-OLIGOADENYLATE-
SYNTHETASE IN RAT SPLEEN LYMPHOID CELLS ANDER THE ACTION OF IONIZING
IRRADIATION AND MICROGRAVITY

Kompanets IL.V., Chaika V.O., Lavrova K.V., Ostapchenko L.I.
Taras Shevchenko Kyiv University, Educational and Scientific Centre "Institute of Biology", Kiev, Ukraine

The immune system is one of the most sensitive to the action of different chemical and physical
factors [1]. The study of the influence of transformed environment factors on the key parameters of
immunity (microgravity and ionizing irradiation) is of a great interest today. It was shown that the T-
cell immune response is activated in conditions of space flight [2]. The intererons play the key role
in immune response realization. They are cytokines produced by lymphoid cells and accomplish
quite a number of functions: antiviral and antiproliferative defence, immune activation, apoptosis
initiation, etc. [3]. Type | interferons induces the synthesis in the cells of the enzyme 2',5'-
oligoadenylate-synthetase. It synthesizes 2',5'-oligoadenylate - one of the second messengers of
the interferon system. 2',5-Oligoadenylate-synthetase activity is the index of lymphoid cells
functional state. This enzymes was shown to take part in such processes as cells reaction on viral
infection, the change of hormonal state, tumor grouth [4]. The response of interferon system on
space flight factors action isn’t studied yet. The aim of this work was to investigate the 2',5'-
oligoadenylate-synthetase activity (2',5-OAS) in rat spleen lymphocytes under the action of model
microgravitation as well as ionizing irradiation.

Rats were irradiated the instrumentality of X-ray equipment “RUM-17" at doses 0,5 and 1 Gy.
Animals were decapitated in 12 hours and spleenocytes were than isolated. For the purpose of
model microgravity generation animals were clinostated by the clinostat “Cycle-2” during 60
minutes, than euthanasia was carried out and spleenocytes were than isolated. The isolated
spleenocytes were incubated with interferon inducers: cycloferone, poly(l)-poly(C) and tilorone in a
concentration of 20 micrograms per 10° cells per milliliter during 17 hours. The 2',5'-OAS activity
were determined in the extract of spleenocytes.

The decrease of living spleenocytes quantity was shown both under the action of microgravity
as well as irradiation. The 2',5'-OAS activity in spleenocytes of clinostated rats increased on 40 %.
The incubation of cells with interferon inducers caused to the rise of enzyme activity relative to the
cells that weren't treat with inducers. It should be noted that the augmentation of the activity was the
most expressed in the cells of intact animals comparative to those which were clinostated. Tilorone
was the most effective among all investigated inducers.

The action of X-ray irradiation on 2',5-OAS activity in spleenocytes was studied. It was
established that it increases on 80 % at a dose of 0,5 Gy and turns up the control level at a dose of
1 Gy. The incubation of spleenocytes with interferon inducers causes the intensification of enzyme
activity stimulation. The inducers action was more effective in conditions of irradiation at a dose of
0,5 Gy. The maximal acceleration of the investigated parameter was observed at incubation of cells
with cycloferone for both doses of irradiation.
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Thereby, it was shown that the activity of 2',5'-OAS (that is the one of the key enzymes of
interferon system) is stimulated under the action of microgravity and X-ray irradiation. It may occur
consequently to intracellular signaling activation, initiated by interferon. Probably, the synthesis of
this cytokine is induced in such conditions. It may be assumed that the revealed increase of enzyme
activity is the compensatory reaction of lymphocytes on the action of transformed environment
action.

The study of the influence of physical factors on immunity parameters particularly the
interferon system will allow to clarify the mechanisms of the reaction of immune system on space
flight conditions.
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NOBbILWEHME YCTONYMBOCTU CEMSAH BbICLUNX PACTEHUIA K BO3AEUCTBUIO
BbICOKUX TEMIMEPATYP MNOCJIE TAMMA - OBJTY4YEHUA

Hegpbedoea E.J1., JleeuHckux M.A., LlemnuH B.B.
Yupexgenune PAH — UHcTuTyT Meguko-6uonornyeckmx npobnem PAH, Mockea, Poccusi

MoBbILWEHNE YCTOMYMBOCTM MOKOSILLUUXCS CTaAuM  pPasnuyHbIX Ouonormyeckux o6beKToB,
BKITHOYAIOLLMX BO3AYLLIHO CyXME CEMEHa BbICLUMX PacTEHWN, K BO3OENCTBUSIM (DAKTOPOB OTKPLITOro
KOCMOCa SIBNSAETCA OOHOW W3 akTyamnbHbIX MpobnemM COBPEMEHHOW KOCMWYEecKon Ouonormu.
MpoBeneHHbIN 3KCNepuUMeHT «Bnopuck-MCHy, npegycmaTpuBaroLLuii anuTensHoe
akcnoHupoBaHue — 13, 18, n 31 mecsL B yCrnoBUAX OTKPLITOrO KOCMOCa, Nokasari, YTo OTAernbHble
Ouonorndyeckme OOBLEKTbI YCTOMYMBLI K KOMMMEKCY HeraTuBHbIX (PakTOpOB KOCMUYECKOTO
NPOCTPAHCTBA, TakNM Kak 3Ha4uTenbHble KonebaHust TemnepaTtypbl, KOCMUYecKas paguauus v ap.

PaHee, npu conocTtaBneHMn pesynbTaToB MO BCXOXKECTU CEMSIH U3 IKCMEPUMEHTOB «Bropurcky
C pesynbTaTaMm W3 MOLENbHbIX HA3EMHbIX 3JKCMEPUMEHTAX HamMu ObINO YCTaHOBMEHO, 4TO
OCHOBHbIM (DAKTOPOM, BNUSIOWNM Ha U3MONOTMYECKME XapPaKTEPUCTUKN CEMSIH, SIBNSIETCS
TemnepaTypa B AnanasoHe oT +85°C o +90°C. OTpuLaTensHOE BNUSIHUE BbICOKMX Temnepatyp Ha
npopacTaHue CEMSH BbICLUMX PACTEHUA BbIPAXaNoOCb B CHVXKEHUWN MPOLLEHTA BCXOXECTU CEMSH U
yBENUYEHUN [OnuTenbHocTM wux npopactaHusa (JleenHcknux w  gp., 2010). B TOoxe Bpems
npopaLiMBaHMue CEMSsIH BbICLLUMX PACTEHUA B BoAe, OOMy4YeHHbIX raMMa-dyactuuamu, npuBOAUIO K
MOBbIWEHMIO MX BCxoXecTn Ha 40%. BelpalivBaHue pacTteHun ropoxa W MeHWLbl B YCIOBUSIX
XPOHUYECKOrO raMma-obnydeHuss yBenuuMBaro CEeMEHHYK NpoaykTuBHoctTn Ha 50%, a
YMCINEHHOCTU BOAHBIX BECMO3BOHOYHbLIX — AapHWUI N aKBapUyMHbIX YIIMTOK — Bo3pacTana B 4 u 10
pa3 COOTBETCTBEHHO MO CpaBHEHUIO C KOHTponem (Hedenosa u ap.,2009).

[aHHas paboTa BbINOMHEHa C LEeNbl NCCNEAOBaHMS BO3MOXHOCTU MOBbLILLEHNUST YCTOWYNBOCTH
CEMSIH BbICLUMX pacTeHWn, 0bny4YeHHbIX ramMa-yacTiuamm, K BO34ENCTBUIO BbICOKUX TEMNepaTyp.

WccnegoBanu BCXOXECTb CEMSH MaXWTHMKA, ropyMubl KpacHOW, peamca M OBYX COPTOB
NweHnLUbl, NpeaBapuTernbHO 0bSTyYEeHHbIX raMMa-MCTOYHMKOM (HakommeHHasi fo3a coctaBngana 75,
150, 250, 500 n 1000 pag), nocne 3-x CYTOK 3KCMOHMPOBaHMA B TepmocTaTte npu TemnepaTtype
+85°C u +90°C. B KOHTpOMe ucnonb3oBanu HeobnyyeHHble cemeHa. Bo Bcex akcnepumeHTax
npopaLLMBaHue CEMSAH OCYLLECTBIAOCh NO CTaHAAPTHON METOAMKE.

MokasaHo, 4YTO BronorMyeckne xapakTepucTuKM CeMsH, 00MyYeHHbIX B AuanasoHe oT 75 go
1000 pag, He oTnNMYanuCb OT KOHTPOIbHLIX MoKasaTerier, YTo Mo3BOMSAEeT roBOPUTH O BbICOKOW
YCTOMYMBOCTM CEMSAH 3TUX PaCTEHUA K BO3AEWCTBUIO rFaMMa-4yactuy. YCTaHOBMEHO, YTO
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npegsapuTenbHoe ob6fny4yeHue CyxuMx CeMsiH raMMa-MCTOYHMKOM MPUBOAMIIO K MOBBILEHUIO WX
YCTOMYMBOCTM K BO3OEWNCTBMIO BbICOKUX Temneparyp.

Mony4eHHble pe3ynbTaTbl MOTyT OblTb MCNOMBL30BaHbI NpU pa3paboTke CNocoboB MOBbILLEHWS
XKM3HECNOCOBHOCTU CEMSIH, 9KCMOHMPYEMbIX B YCIIOBMSAX OTKPLITOrO KOCMOCa B pamkax npoBeaeHus
Hay4HbIX akcnepmmeHToB «bropunck-MHC», «3kcnoy3» n «doboc-AHabro3s».

BINUAHUE CNABOI0 NOCTOAHHOIO MArHUTHOI'O Nnons
HA COCTAB 1 COOEPXXAHUE NUNNAOB B MPOPOCTKAX, NIUCTbAX B3POC/IbIX
PACTEHUU U CEMEHAX PEOUCA

Hoeuukas I'.B., MonokaHoe [.P., Hoeuukuti FO./.

UHcTuTyT dhmsmonorn pacteHui um. KA. Tumupasesa PAH; Mocksa, Poccusi
e-mail: yinov@ippras.ru

MameHeHne MarHutocdepbl 3eMnu B MOCNEAHWE CTONETUMS XapakTepu3yeTcs NafeHUeMm
HanpshkeHHOCTN reomarHuTHoro nonst (FMI1), cmelleHnem ero NomCoB U M3MEHEHMEM CMeKTpa
3MeKTpoMarHUTHoro manyyexHuss (3MW) n notoka ero mowHocTn B o6beme Guocdepbl 1 3a ee
npegenamun. MNameHeHunss HanpskeHHocTn MIT npakTMy4eckn LUEenMKOM OTHOCSTCA K SIBNEHUAM
€CTECTBEHHOIO Xxofa reoduanyeckMx MNpoLEeccoB, B TO BpeMsl kak Bo3pacTaHme 3MU noutu
LEenuKoM crieqyeT OTHECTU Ha AOM aHTponoreHHoro gpaktopa. CyllecTBYHOT pasnnyHble MHEHUS
Mo MoBoAdy 3HA4YMMOCTU BO3LAENCTBUA M3MeHsiowmuxca napameTtpoB MM, OMWU 1 nepemeHHoro
mMarHuTHoro nons (MeMI1) NpOMbILMEHHBIX YacTOT Ha OMOTY W, B YaCTHOCTW, HA pacTeHUsa U Tem
Gonee Ha cNOCOOHOCTM NMOCNEQHUX HakannMBaTb BO3MOXHblE M3MEHEHUSA B OOMeEHe BEeLLEeCTB NMof,
BNUsiHNEM cnaboro MOCTOSAHHOINO MarHUTHOTO MONISt B XOAE OHTOreHesa Ha (PU3MONIOrMYECKOM,
BUOXMMUNYECKOM U FTEHETUHECKOM YPOBHSIX.

Nayyann BnusHMe cnaboro ropu3oHTanbHOrO MOCTOSIHHOrO MarHutHoro nons  (MMIT)
HanpsbkeHHocTblo ~ 400 A/m (~53) Ha cocTaB u cogepaHue nNUNMOoB B 5-AHEBHbLIX MPOPOCTKaXx,
NNCTBSAX B3POCTIbIX PACTEHUIA MarHUToopueHTaumMoHHbix TunoB (MOT) peauca (Raphanus sativus L.
var. radicula D.C.) copTa "P030B0O-KpacHbI ¢ 6enbiM koH4Ynkom" cesepo-toxHoro (CHO) n 3anagHo-
BocTO4HOro (3B), y KOTOpbIX MfOCKOCTM OpUMEHTaUMU KOpHEBbLIX 00po3g Ha kopHennoge
pacnonoXeHbl BAOMb M MONEPEK MarHUTHOTO MepuaunaHa, a Takke B CEMEHax MepBOro MOKONEHUS
peauca, Bbipocwero B MM n MMIT.

5-AHeBHbIE NPOPOCTKM BbIpalLMBanNu Ha BOAONPOBOAHON BoAe B Yawwkax [MeTpu B opaHxepee
NP Ha ecTtecTBeHHOM CBeTy. B3pocnbie pacTeHnsi Takke BbipallvBanu B OpaHXepee B No4Be B
BMHUMMACTOBbLIX SLMKAX Ha €eCTEeCTBEHHO BO3pacTalollerd [OfMHe [OHS, OCBELLEHHOCTU W
TemnepaTypbl 00 39-OHEBHOro Bo3pacTta U B TedeHune 3.5 mecaueB Ans nonydeHus cemsH. Ons
aHanus3oB MCMONb30oBanu 4-bii IUCT pacTeHun pepuca 6e3 ABHbIX Mpu3HakoB cTapeHus. OTbop
pacteHnin CHO u 3B MOT npousBoguMnuM C MOMOLLLI CEKTOPHOW paMKW, OPWEHTUPOBAHHOM
OTHOCUTENBHO CTPENKM KoMnaca.

Cnaboe ropusoHTansHoe [MMI1 cosgaBanv ¢ nomowbio konew [enbmronbua, nUTaembix
MOCTOSIHHBIM TOKOM. KOHTpONbHblIE pacTeHMsl BbipalliMBanyM B TakMX >Xe KombLax, TOK 4vepes
KOTopble He nponyckanu. KoHTponbHble pacteHus Boipawmeany B TMI1, HanpsiKEHHOCTb KOTOPOro
coctaBngna ~ 31A/m, BEKTOp ee HanpasneH noa yrinom 73° K rOpU3oHTy.

MonsapHele (M) wn HentpanbHele (HI1) nunmgbl onpegensny ¢ NOMOWBKD  MeToda
TOHKOCITOMHOM Xxpomatorpaduu. Bomblwyto yvacte nunmugosB npopoctkoB (90%) B koHTpone
coctaenanm HJ1. OcHoBHasa macca HJ1 (80%) npuxogmnace Ha TpuauunrmuuepuHbl (TAI), 6-9% -
Ha gomnto acumpoB cTepuHoB (3C) n 2-5% - Ha gomnto cBoboaHbix ctepuHoB (CC). Ha pgonto
nonsapHbIX nMnuaoB npuxogunoce 10% ot obuwero cogepxanua nunugos (OCH). Cpegu T
obHapyxeHbl rmukonunugbl (M) — 4.4% n docdonunugpl (P1) — 6%.

Cpeoyn rmukonunuaoB NPOPOCTKOB UOEHTUMULMPOBAHLI MOHOranakTo3ungmaunnrinuepuHsbl
(Mrgr), puranakrosunguauunrmuuepvdsl (OFAN), cynbgaxmHoBoannguaumnmuuepuHsl (CXODN).
®J1 6binn npegctaBneHbl — docatugunxonuHamm (PX), dochatngunataHonamumHamm (O3),
docdhaTngunrnmuepuHamm (o), docdhatngmnmHoanTamm (oN),
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andochotnaungnaumnmuuepuHamn - (OPM), a Takke dochatnauncepmHamm  (PC) u
doccaTngHom kucroton (PK).

Mog BnusHvem cnaboro TMI1 B npopocTkax peguca Ha 18% ymeHblumnocb obuiee
copepxarve nunugos (OCJT), B Tom yucne HIT ~20% no cpaBHeHMIO ¢ KOHTponem. B To xe Bpems
cogepxanue MM ysenuunnocb Ha 11%, a konnyectso PJ1 ymeHbmnocs Ha 10%. HecmoTpsa Ha
ymeHblieHne copgepxaHusa PJ1 u CT, ux otHoweHne PJI/CT — nokasatenb XMOKOCTHOCTM
nunugHoro 6ucnoa membpaH - nog gevictenem [MIT yBenmumnocb. 3TO TUMMYHBIA 3aLLMTHBIN
OTBET pacTeEHUI Ha OENCTBME HebnaronpusTHOro chaktopa BHELUHEW cpedbl, KakuMm siBNsieTcs B
OaHHOM criyqae cnaboe mMarHMTHOe nore.

M3yyeHne cocTaBa u cogepaHus nunuaoB NUCTLEB B3POCHbIX pacTEHUI peguca nokasarno,
yto MJ1 n HIT B HMX npeacTaBneHbl TEMU Xe Kfaccamu, YTO U nunuabl 5-OHEBHbLIX NPOPOCTKOB. B
koHTporne B nuctbsix CKO MOT cogepxanue [MJ1 6bino B 4.5 pasa Hwke, yem HI1. Cpegn M1
konun4yecTBo [J1 okazanock B 3.7 pasa 6onbLue Yem, OJ1.

B koHTpone OCIJI B nuctbsix 3B MOT B 1.7 pa3a Huxe, yeM B nncTbsix CHO MOT, B Tom unucne
MeHbLUe coaepxxaHue HJ1 u MJ1. Takum obpasom, Npu ANUTENbHOM BblpalimBaHum peguca B T'MI1
NMpou3oLWSIo BO3pacTaHMe pasNuYMin B COAEPXKAHWM NUMNMAOB pPasHbiX (pakumMi y pacTeHun
pa3nuyHbix MOT.

Moa BnusHmem T[IMI OCIH, a Takke cogepxanve HJT u 1 B nucteax CHO MOT
YMEHbLUWIIOChb, @ CoAepxaHue Tex xe dpakuun B nmctbsix 3B MOT yBenuuunocb, B TOM 4ucre
TAI'. Cogepxanue ®J1y CHO MOT yBenuuunock, a y 3B MOT He uamenunocs. OtHoweHune OJI/CT
y CKO MOT yBennuunoce, a y 3B MOT — ymeHbLUMNOCh. Hanvuo pasnunyHas peakums B USMEHEHWU
cogepxarust nunmuaos pacteHun CHO 1 3B MOT Ha noBblweHne HanpspkeHHocTu MNMMI. i3ameHeHus
B COCTaBe W cogepXaHum nunugoB y pasnuyHbix MOT KOCHynuMcb U ceMsiH peguca NepBoro
MOKONieHMs1 peguca, COPMUPOBABLUMXCA B MarHUTHOM none. B cemeHax peguca nunuabl
npenctaBrneHbl TEMU XKe Kraccamu, KOTOopble OOHapyXXeHbl B NUCTbsIX B3POCMbIX pacTeHun. B
cemeHax 3B MOT B koHTporie obuiee cogepaHme NUNnaoB 1 CoaepXaHne HeUTparbHbIX TIMNUOO0B
6bino B 1.5 pasa Hmxe, yeM B cemeHax CHO MOT, kak B nunugax NMCTbEB B3POCIbIX pacTeHWM
peauca, a konudectso [J1 B 1.2 pasa Bbille No cpaBHeHUO ¢ nunuaamm cemsiH CHO MOT. lMog
BnnsHnem MMM OCJ1 B cemeHax CHO MOT ymeHbLUMNOCh FMaBHbIM 0Opa3oM 3a CHET CHWXKEHMS
konvdecTtBa HJ1, a umeHHo TAT; cogepxanue )1, Ha06OPOT, yBENNYNNOCH 3a CHET 3HAYUTESTBHOIO
noBbilleHnst coaepxaHusa 1, a nmenHo MIAI. OCJ1, a takke cogepxanue 1, HI1, TTT n &X
cemsiH peguca 3B MOT nog enusihuem MMM Takke ymeHbwmnocb. OgHako nog srivsiHiem MM
OCIl n cogepxanne HJ1 B cemeHax y 3B MOT cHuaunocb 3HauutenbHo 6onblue, yem y CHO MOT,
a u3meHeHue cogepxaHus [MJ1 okasanocb pasHoHanpasreHHbiM: yBenuuunocb y CHO MOT wu
ymeHbLumnocs y 3B MOT.

OTtHoweHne OJI/CT noa snuanuem MM octanock 6e3 nameHeHus B nunugax cemsaH CHO
MOT 1 3Ha4MTEnNbHO NOHU3MMNOCL B Nunuaax cemsaH 3B MOT.

HesaBucumo OT npuvHAONEXHOCTM pacTeHun peguca K onpegeneHHomy MOT, TIMI
ymeHblimno copgepxanve TAI B cemeHax obovx MOT n yBenmMuMno KOnMU4ecTBO CBOOOOHbIX
crtepuHoB y 3B MOT.

B uenowm, B M1 coctae u cogepxaHne NMNngoB B NIMCTbSIX B3POCHbIX PACTEHWI U B CEMEHAX
CHO n 3B MOT uM3MeHMocb HE OAMHAKOBO, YacTO MPOTUBOMONOXHO, YTO, NO-BUAMMOMY, BbI3BaHO
X PasfiMYHOM YyBCTBUTENMBHOCTHLIO K [EWNCTBMIO MOMS, CBA3aHHOW C OCOBOEHHOCTAMMU  MX
dun3nonornyeckoro crartyca.

M3 nprBedeHHbIX OaHHbLIX crieqyeT, YTto Bo3gencteme criabbiv MMM B ycrnoBusix opaHxepen
oKasasno BUSHME YXXe Ha NUNUAHbLIA COCTaB 5-OHEBHbIX MPOPOCTKOB, HO HaMOMbLLEE BIIMSIHME OHO
oKasaro Ha coaep)kaHue NMMNMAOB NUCTbEB B3POCIbIX PacTEHUIN peaunca, Koraa rnose AencTBoBarno
Ha pacTeHusi BNOTb A0 obpa3oBaHust KOpHensoaa, a Takke ceMsH. ObwHocTb B genctaum NMI
Ha copepXXaHue NUNUOOB B S5-AHEBHbIX MPOPOCTKAX, JNUCTbSAX B3POCHbIX PACTEHUA U CeMeHax
cocTosifia B TOM, YTO OHO yMeHbliano cogepxanne ®J1 n CT, HO yBenuuuBarno noyTn BO BCEX
cny4vasax oTHoweHne OJI/CT, KOCBEHHO yKa3blBad Ha YBENWYEHWE XMOKOCTHOCTU NUNUOHOro
6ucrnoss membpaH, 4TO CBMAETENbCTBYET O MOBLILEHWM YCTOMYMBOCTM K HEOBNaronpusaTHbIM
dakTopam BHelwHen cpedbl. B 4acTHocTW, y pacTeHuMn peguca OHO MOXeT yKasblBaTb Ha
MOBUNN3ALMOHHYIO peakuuio B OTBET Ha HebnaronpusaTHble U3MEHEHWS MarHWTHOW OOCTaHOBKM,
Kakow, No-BUOANMOMY SABIISIETCS BO3PACTaHUE HAMNPSPKEHHOCTM MAarHUTHOIO MOMS.
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EFFECT OF WEAK PERMANENT MAGNETIC FIELD ON THE COMPOSITION AND CONTENT
OF LIPIDS IN THE SEEDLINGS, LEAVES AND SEEDS OF RADISH PLANTS.

Novitskaya G.V., Molokanov D.R., Novitskiy Yu.l.

Timiryazev Institute of Plant Physiology, Russian Academy of Sciences, Moscow, Russia
e-mail: yinov@ippras.ru

The effect of permanent horisontal magnetic field (PMF) with intensity of ~ 403 A/m on the
composition and content of polar and neutral lipids was investigated in the seedlings, leaves and
seeds of radish plants (Raphanus sativus L. var. radicula D.C.) cv. Rozovo-krasnyi s belym
konchikom, with belong to two major types of magnetic orientation (TMO) North-South (NS) and
West-East (WE), with the plants of the root groves oriented along and across the magnetic meridian
respectively (by leaves and seeds).

PMF has induced dissimilar response of lipid content and composition in leaves and seeds of
plants NS and WE orientation often in opposite ways. These changes appear to be caused by their
different sensitivity to PMF due to the specific features of their physiological status.

The effect of weak PMF on lipid composition in plants grown in greenhouse was evident on
seedlings, but the strongest effect it exerted on mature radish leaves as well on the produced
seeds. The common effect of PMF on seedlings, leaves and seeds was the following: it decreased
the contents of phospholipids and sterols, but increased the ratio of phospholipids to sterols. The
latter indicates higher fluidity of lipid membrane bilayer related to plant tolerance to external factors.

BINUAHUE CNABOIO NOCTOAHHOIO MArHATHOIO NonA HA NEPEKUCHOE
OKUCINEHUE NUNUAOOB B NPOPOCTKAX PEOUCA

Hoeuukuti FO.U., Hosuukas I".B., Cepdrokoe F0.A., Kouewkoea T.K., Jo6poeonsckuii M.B.,
Monokaros /[.P.

UHcTuTyT dhmsmonorn pacteHuni um. KA. Tumupsasesa PAH; Mocksa, Poccus
e-mail: yinov@ippras.ru

NameHeHusa reomarHnTHoro nons (FMI1) B uctopmu 3emnum BNnotb 40 BO3MOXXHOIO MOJTHOMO €ro
NCYE3HOBEHMS, obpalleHns U BO3pacTaHusl He pa3 MpUBMEKann BHUMaHWE UCCredoBaTenen us-3a
BMNUSHWS 3TOrO (pakTopa Ha XM3HELEeATENbHOCTb OPraHM3MoB. B HacTosiLee BpeMsi HAaNPsPKEHHOCTb
Ml cHoBa MagaeT U HEeU3BECTHO, KakMM 0Opa3oM M HACKOMBbKO CYLUECTBEHHO CKaXKeTCH 3TO
nageHue H Ha aponouumn Gruocdepsl 3emnu.

MexaHn3ambl BO34eNCTBUSE cnaboro NoCcTosHHOro MarHnTHoro nons (MMI) Ha 6uoTy 4o cux nop
OKOHYaTEeNbHO He BbISICHEHbI. Hactoswasi pabota Obina npeanpuHATa B CBA3WM C MMMNOTE30M O
aevictBum cnaboro MNMMIT Ha BbIXO4 KOHEYHbIX MPOAYKTOB B peakumsix MEepPeKMCHOro OKUCIEHWS
HEHACbILL,EHHBIX XXMPHbBIX KUCIOT hocdhonunmuaoB membpaH ¢ y4acTneM cBOOOAHbBIX pagvKkanoB Ha
npvMepe NMNOCOM KypyHOro enTka [1]. B ocHOBe ee TeopeTU4eCKNX MOSTIOXKEHUI NEXNUT MEXaHU3M
BMUAHUS MarHWTHOIO MOJMIS HA CKOPOCTb PEKOMOMHALMK paguKanbHbIX Nap Mpu MHOYLMPOBAHWM
CUHIMET-TPUNNETHbLIX NMEPEXOAOB 3a BPEMS XMU3HU 3TMX nap. [Npu aTomM npegnonaraeTcs Hanmume
HECKOJSTbKUX MAarHUTOYYBCTBUTENbHbIX CTaAni B MEPEKNUCHOM okucnennn nunugos (MOJ), Bnusiiowmnx
Ha GanaHc nMNMZoB M mMx meTabonuam. B aTom cnyvae Bbixog KOHeyHoro npogykta MMOJT —
mManoHoBoro ananegernga (MOA) oka3biBaeTCs 3aBMCMMbIM OT HanpsPKEHHOCTM MarHUTHOMO Mons w
TemnepaTypbl.

B rpynne wmardmtobmnonormm WHcTuTyTa wuccrnegoBanu BAWsiHME criaboro MOCTOSHHOMO
ropuaoHTansHoro marHntHoro nons (MMI1) HanpskeHHocTbio ~ 400 A/m Ha cogep)kaHne MarioHOBroO
ananegervnga (MOA) B 5-gHeBHbIX npopocTkax peguca (Raphanus sativus L. var. radicula D.C.)
copTa Po30Bo-KpacHbIii ¢ GenbiM KOHYMKOM, BblpalleHHBIX B kKamepe hUTOTPOHA Npu Temneparype
18-20°C Ha 14- yacoBOM CBETOBOM [HE N B TEMHOTE.

OnbiTbl No Bo3aenicteuio MNMMI1 Ha copepxaHne MOA B npopocTkax Npy HU3KOW OCBELLLEHHOCTU
(1000 nk) npoBoannn B oceHHe-3umHee Bpems 2005r. B mapte-anpene 2007 n 2008r. npoBoaunnu 2-
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yio 1 3-yl0 ceputo ONbITOB AN BbisiBneHus BnusHua MIT Ha 3aBucumocTb Bbixoga MOA ot
pasnUYHON WHTEHCMBHOCTU ocBelleHus B auanasoHe 2000-6000 nk B8 MM u MMI1. B 2011 roay
n3yvdanu OuMHaMUKy U3MEHEHUs1 COAepXaHus ManoHoBoro Avansaervga Ha 1,2,3,4 un 5-ble cyTkn
npopacTtaHus cemsiH peguca B cnabom MMM n T'MI. CemeHa ans onbiTOB OTOMpanu no macce B
npegenax 9-13mr, 4yto cooTBeTcTBOBaNo 95% [OBepUTENBHOMY WHTEpPBany penpe3eHTaTUBHOM
Bblbopku. B vawwky MNetpu gunametpom 10 cm nomewann 100 cemsiH Ha punbTpoBanbHy0 bymary,
CMOYEHHYI0 BOOOMNPOBOAHOW BOAOW.

B onbitTax 2005-08rr ana aHanusa MOA ucnonb3oBanu pasBepHyTble CEMAOONMU 5-OHEBHbIX
NMPOPOCTKOB, KOMMYECTBO KOTOPLIX K 3TOMYy AHK coctaBnsno 6onee 70% oT ux obuiero yucna B
Ka)kQ,OM BapuaHTe: KOHTPOSb-CBET, KOHTpOsb-TeMHoTa, INMI1-ceeT, MNMI1- TemHoTa. B onbitax 2011r.
NPOPOCTKN UCMOSb30Barv LIEMMKOM.

Cnaboe ropusoHTanbHoe [MMI1 co3gaBann ¢ nomollblo Konew [enbmronbua, NUTaeMbIX
MOCTOSIHHLIM TOKOM. KOHTpOMbHbIE pacTeHWs BbipallMBanu B Takon xe ycTaHoBke B MI1, Tok yepes
KOTOpPYKO He Mpomnyckanu, HamnpshKeHHOCTb Mons B 3TOM cnydae coctaensna ~ 31A/M n Obina
HanpasneHa noa yrnom 73° K ropusoHTY.

MokaszaHo, 4Tto noa pewnctBuem [IMIT HaumbGonbliee cogepxaHne MIOA Habnoganu npu
BblpalliuBaHUN MNPOPOCTKOB npu ocBeweHHocTn 2000-4000 nk. OgHako SIBHOWM 3aBMCUMOCTU B
HakornneHun MOA OT OCBELLEHHOCTM B MCCedyemMoMm AuanasoHe He obHapyxeHo. Pesynbrarhbl
pencteus Ml Ha cogepxanne MOA B npouecce npopactaHna ceMsaH peamnca B AMHaMuke ¢ 1-bix
no 5-ble cyTku npu oceeleHHocTn 1000 Nk nokasanu ymeHblueHne cogepxaHna MOA B none Ha 1-
ble, 3-bW N MakcumanbHO 5-ble CyTkM B bas3e pas3BepHyThiX cemsgonen B npegenax 17-25% no
cpasHeHuo ¢ TMI1. B TemHOTe AocTOBepHble pasnuuusa B cogepxaHun MOA mMexay KoHTponem u
MMM otcytctBoBanu. MMIT M3MEHUNO COOTHOLLEHWE MexOy CBETOBbIMM U TemHoBbiMKu (C/T)
peakumamm MOJI, cHuame ero B marHutHOM none. MM ymeHbwuno cogepxaHne MOA B npouecce
npopactaHus cemsaH npu oceeleHHocTr 1000 Nk, BbICTyNas B KAYeCTBE KOppurmpyoLlero gpakropa.

CpaBHUTENDBHLINM aHanNM3 cocTaBa U COAEPXKaHUs NUNMAOB B 5-OHEBHbLIX NMPOPOCTKax peawuca
nokasan [2], 4to nog AewcrtBuem [MMI1 Ha cBeTy HaubonbluMe WM3MEHEHMSI MPOMCXOOUNN B
codepXXaHuM XJOpOMnMacTHbIX NUMMOOB — [NMKONUNMAOB, HO He dochonunmaoBs, a MMEHHO B
coepxaHuy MoHoranakrosunguauunrnvuepmHos — MIAr. MNo-sugumomy, € OencTBueM cBeTa
CBSI3aHHO yBEeNnMYeHWe pas3Hoobpasus OUOXMMMYECKUX peakuum C  ydacTmem cBOGOgHO-
pagvKarnbHbIX NPOLIECCOB, HA KOTOPbIE MOXET Bo3aencTBoBaTb cnaboe MMI.

INutepatypa

1. Mupysan JI.A., ApuctapxoB B.M. CnuHoBble M mMarHuTHble 3addekTbl B Buocmuctemax — 3To
npusunerus gpocdonunmaoos 6uomembpaH. doknagbl PAH. 2004. T. 401. C. 560-562.

2. HoBuukass I.B., MonokaHoB [.P., Kovewkosa T.K., Hosuukun HO.NA. BnusiHne cnaboro
MOCTOSIHHOrO MArHWTHOFO MOJIS HA COCTaB M COAEPXaHWe NUMMAOB B MPOPOCTKax peguca npuv
pasnnyHbIX TemnepaTtypax. duaunonorusa pactenni. 2010. T.57. C.57-67.

EFFECT OF WEAK PERMANENT MAGNETIC FIELD ON THE LIPID PEROXIDATION IN RADISH
SEEDLINGS

Novitskii Yu.l., Novitskaya G.V., Serdyukov Yu. A., Kocheshkova T.K., Dobrovolskii M.V.,
Molokanov D.R.

Timiryazev Institute of Plant Physiology Russian Academy of Science, Moscow, Russia
e-mail: yinov@ippras.ru

The effect of weak permanent horizontal magnetic field (PMF) with the strength of ~ 400A/m
on the lipid peroxidation was investigated in the radish (Raphanus sativus L. var. radicula D.C., c.v.
Rosovo-krasnyi s belym konchikom) seedlings. The seedlings were grown in the phytotron chamber
at 18-20°C under a 14-h photoperiod at an illuminance of 1000-6000 Ix and in the darkness. Control
seedlings were grown in geomagnetic field GMF). Under the influence of weak PMF, the greatest
content of final POL product — malonic dialdehide (MDA) was observed in the seedlings at an
illuminance of 2000-4000 Ix. However, no clear dependence of MDA accumulation on the
illuminance within the range, applied was shown. PMF changed the ratio of dark to light POL
responses and decreased it in PMF. PMF decreased MDA content during seeds germination at an
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illuminance of 1000 Ix acting as a correction. However, no clear dependence of MDA accumulation
on the illuminance within the range applied was shown.

BIMUAHUE SNEKTPOMAIHUTHOIO N3NYYEHUA MUNNMMETPOBOIO OUATNA30OHA
HA CUCTEMY CUHTE3A OKCUOA A30TA

Pasaesa M.IO., YysiH E.H.

TaBpuyeCKUn HaLUMOHanbHbIA YyHUBepcuTeT M. B.W. BepHaackoro, Cumdeponons, YkpauHa
e-mail: mravaeva@ukr.net

B nocnegHee Bpemsi LUMpOKo obCyxgaeTca BONPOC O NOCPELHUYECKOW PO SHAOTENNANbHbIX
Ba30aKTMBHbIX MeTabonuToB NpuM BO3OEWCTBUM  pasfnMYHbIX OManas3oHoOB MONel U Ux
NHTEeHcuBHOCTeN. Cpean MeTabonuTos, BbipabaTbiBa€MbIX MUKPOCOCYOUCTBIM 3HAOTENMEM, OQHUM
13 Hanbornee 4yBCTBUTENbHBIX K OEWCTBUIO 3MNEKTPOMArHUTHbIX uanydyeHuni (OMW) B HacToswee
Bpemsi paccmatpmBatoT okcng asota (NO). Tak, CyLecTBYOT HEMHOIOYUCIIEHHbIE NUTEpPATypHbIE
OaHHble, B KOTOpPbIX MpeanonaraeTcsi, 4YTo B peanu3auum Ouonormyecknx 3ddeKToB
HM3KOMHTEHCcMBHOro 3MW kpaviHe Bbicokon YacToThbl (KBY) NO mMoXeT urpaTe onpegerneHHyto posb.

OpHako 3TV faHHble BeCbMa HEMHOIOYUCIIEHHBI U MPOTUBOPEYUBLI, B CBA3N C YeM TPYOHO
coenatb kakvme-Hnbyab onpeferneHHble BbIBoAbl MO 3Tow npobneme. oatomy Bonpoc 06 yyactun
NO B MexaHu3amax OuonorM4yeckoro AewcTBUS HU3KOMHTEHCMBHOIO MWUMAIMMETPOBOrO (MM)
N3MNy4YeHUs1 OCTAETCH OTKPLITLIM U SIBNSIETCA LENbo HAaCTOALLETO NCCNEeaO0BaHNS.

B nccnepoBaHum npuHMManu yydactve 28 CTygeHTOB-BOMIOHTEPOB XKEHCKOro nosfa B BO3pacTe
21-23 ropa, YycnosHo 340poBbiXx. KBY-BosgencTBMe — OCyWeCTBNANOCL € MOMOLbLIO
TepaneBTudeckoro reHepatopa «KBY. PAMEO. O3KCIMEPT-01» (Npon3BOACTBO  Hay4HO-
nccriegoBartensckon nabopatopum «Pamen», r. [JHeNponeTpoBcK). TeXHWYECKUE XapaKTEPUCTUKU
reHepartopa: paboyas gnvHa BonHblI 7,1 MM, 4acTtoTa uanydenus 42,4 [Ty, NAOTHOCTbL MOTOKa
moLHocTn obnyyenns 0,1 mBT/cm2. Bosgencteme ocyuwectBnanoce no 30 MuvHYT Ha obnactu
BGuonormdeckn akTMBHbIX Tovek: GI15 npaBoro nneyeBoro cycraBa u Ha cMMmeTpudHble E-34, RP-
6, Gl-4 . Beibop 3Tnx To4ek 0OYCMOBIEH NX OBLLEYKPENNALWUM U CTUMYMPYOLLIEM AEACTBUEM Ha
opraHumam.

B npouecce wnccrnemoBaHus B Nfasme KPOBM Onpeaensnun 6Guoxmmudeckme nokasartenu,
XapakTepuaylLlne WHTEHCMBHOCTb OOMeHa L-aprMHvMHa no [ByM anbTepHaTMBHBIM - MyTSM
mMeTabonmama (HEOKUCTTUTENBHOMY aprMHasHoMy 1 okucnmuTensHomy NO-crHTasHoMYy).

MHTEHCMBHOCTb HEOKUCNUTENbHOrO  MeTabonmMama OueHMBanu, Onpeaenss akTUBHOCTb
aprnHasel (HMonb / MMH Mr 6enka) u cogepxaHne mMoyeBuHbl (HMonb/Mr 6ernka), obpasytoLerocs
npu paboTe aToro pepmeHTa. IH-TEHCUBHOCTbL OKUCITUTENBHOW Aerpagaunm aprmHnHa, npu KOTOPO
CUHTE3MpyeTCcs OKcuA, asoTa de Nnovo OUeHMBanm Mo akTUBHOCTU pasnunyHbix nsocgepmeHtoB NO-
CYHTasbl — KanbLUN3aBUCUMOW KOHCTUTYTMBHOM CNOS (nMonb / MuH Mr  Genka) wu
KanbuunHesasucumon mHayumdenbHon (iNOS, nmonb / MuH Mr 6enka ), a Takke Mo YpPOBHIO
OKUCMEHHbIX CTabunbHbIX MeTabonutoB okcnaga asota: Hutput- (NO, -, nmonb / Mr Genka) u
HutpaT (NO3-, HMonb / Mr 6enka)-aHMoHOB.

OueHnBanu Takke MHTEHCUBHOCTb PEYTUIM3aLUMN HUTPAT-aHNOHOB AN HEOKUCHOMO pecuHTe3a
okcuaa asota, onpegenss HAL®-3aBucumyto HATpaTpeayKTasHyr akTUBHOCTb (HUTpaTpeaykrasa,
HMOINb / MVH Mr 6enka).

Cratnctnyeckas obpaboTka pesynbTaTOB WMCCIEeQOBaHWs NpoBoAuNnach C MCMONb30BaHUEM
cratuctmyeckoro naketa Microsoft Excel m nporpammHoro naketa «STATISTICA — 8.0».
[ocToBepHOCTb pasnunyun onpeaensnack no t-kputeputo CtotogeHTa npu p<0,05.

Kak nokasanu pesynbTatel uccregosaHus, nocne 10-tukpatHoro KBY-Bo3gencTsus
Habnoganock CHWKEHWE COAepXaHus HuTpuT-aHuoHa Ha 53,8 % (p<0,05), ymeHblueHune
oTHoweHuss aprmHa3a/NOS Ha 73,1 % (p<0,05), 3HauuTEnbHOE MOBbLILIEHNE AKTUBHOCTU
KOHCTUTYUMoHHOro de novo cuHteda NO (cNOS) Ha 426 % (p<0,05) 1 noBbileHWe aKTUBHOCTM
cymmapHor NOS Ha 356 % (p<0,05). T[lokazaHHOe HamMu yMEHbLUEHME BENUYUHbI OTHOLLEHUS
aprnHa3a/NOS ykasbiBaeT Ha TO, 4yTo OMW KBY 3HauMTenbHO M [JOCTOBEPHO MOBLIWAET
OKUCIUTESbHBIN MeTabonmMam aprHnHa, NpuBoasawmni kK cuHtedy NO 3a CHET CHUXXEHWNS] aKTUBHOCTU
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€ro HEeOKUCITUTENBHOIO apruHasHoro metabonuama. B Toxe BpeMs, nockonbky nosbiweHne cNOS
COMpoBOXJaeTcs [OOCTOBEPHbLIM CHWXKEHUEM LUPKYNUPYIOWNX MNYFIOB HUTPUT-aHUOHA MOXHO
3aknounTb, yto KBY-BO3OencTBME CTUMYNMPYET HUTPUTPEAYKTa3HbI NyTb (peyTunv3aunoHHbIN)
obpa3oBaHust okcyaa a3oTa (BOoCcCTaHOBreHne HUTput-aHuoHa B NO) ogHOBpeMEHHO C akTuBaumen
KOHCTUTYLIMOHHOTO de novo cuHTesa NO.

Takum oOpasom, pesynbTaTbl HACTOSILLEr0 WUCCreAoBaHWsl CBUOETENbCTBYKOT, 4YTO B
peanu3aumm adpdektoB MW KBY HenocpeactBeHHO y4actByeT cuctema cuHTesa NO.
Bospgenctene OMU KBY-gmnanasoHa, BO3MOXHO, SIBMSIETCSI  €CTECTBEHHbIM (U3NONOrMHYECKNM
perynsitopoM akTMBHOCTM 3aHgoreHHoro NO B pmaMonorndeckux cucTeMax OpraHusma mnyTem
yBenu4eHusl ero npoaykumm scneacrame aktneauum NOS.

INFLUENCE OF MILLIMETRIC RANGE ELECTROMAGNETIC RADIATION ON SYSTEM OF
OXIDE NITROGEN SYNTHESIS

Ravaeva M.Yu., Chuyan E.N.

National Tavrida Vernadsky University, Simferopol, Ukraine
e-mail: mravaeva@ukr.net

The question about intermediate role of endothelial vasoactive metabolite under influence
electromagnetic fields (EMF) of different ranges and intensities is discussed widely last time.

Oxide of nitrogen (NO) is one of the most sensitive metabolite for the action of electromagnetic
radiations is produced by microvascular endothelium.

There are few statements, whereas it s suggested, that oxide of nitrogen can play some role in
realization of biological effectiveness by the action of electromagnetic radiations of extremely high
frequency (EHF).

But, this statements are not numerous and contradictory, and thus, there is no any determined
conclusions about this problem.

The goal of this study were researches of the NO involvement in the mechanisms of the
biological action of electromagnetic fields of a millimetric range.

To reach the goal in the present study researches on 28 student volunteers (females, 21-23,
health) were conducted. The millimeter radiation leaven was performed by therapy generator, "EHF.
RAMED. EXPERT-01» (A - 7,1 mm), exposure — 30 minutes, localization - the area of symmetric
biologically active spots Gl-4, E-34, RP-6 and GI-15 of right brachium joint in a 10-day daily. This
spots are selected in the investigation because there is stimulate and health-improvement actions in
the organisms.

Biochemical data were determined in the plasma of blood during the process of research.
These data characterize intensity of exchange of L-arginine on two alternative ways of metabolism
(nonoxidizing arginine and oxidizing NO-synthase). Intensity of nonoxidizing metabolism was
estimated by activity of arginase (nmole/mines of mg of albumen) and content of urea (nmole /mg
of albumen), appearing during work of this enzyme.

Intensity of oxidative degradation of arginine was estimated by activity of different isoenzymes
NO-synthase — calcium-dependent constitutive cNOS (pmole /min mg of albumen) and calcium-
independent constitutive iINOS (pmole /min mg of albumen), in addition by the level of oxidized
stable metabolite NO: of nitrite- (NO2 -, pmole /mg of albumen) and nitrate (NO3 -, nitrate-
reductase)-anions.

The reutilization intensity of nitrate-anions for unoxydic resynthesis of oxide nitrogen was
estimated. This allows to estimate NADP-dependent nitrate-reductase activity (nitrate-reductase,
pmole /min mg of albumen).

Statistical data processing was carried out using statistical package Microsoft Excel and
program package of "STATISTICA - 8.0". Distinction authenticity was determined by t-testing
Student's at p<0,05.

The results of the research state that multiple (10 daily) EHF-influence lead to decline of
maintenance of nitrite- anions by 53,8 % (p<0,05), decline of relation arginase/NOS by 73,1%
(p=0,05), significant increase of constitutional de novo synthesis NO (cNOS) activity by to 426 %
(p<0,05) and increase of total activity of NOS by 356 % (p<0,05). Decrease of relation
arginase/NOS indicate that EMR EHF leads to significant increase oxidizing metabolism of arginine,
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resulting to the synthesis of NO due to the decline of activity of it's nonoxidizing arginase
metabolism.

In this time, increase of cNOS is accompanied by with the decrease of activity of circulatory
pools of nitrate-anions. This fact allowed to make a conclusion, that EMR-influence has stimulate
action on the nitrate-reductase way (reutilization) of oxide nitrogen formation (renewal of nitrate-
anions to NO) simultaneously with activating of constitutional de novo synthesis of NO.

Therefore, system of synthesis of NO directly participates in realization of EMR EHF effects.
EHF- influence is the physiological regulator of endogenous NO activity in the physiological systems
of organism by the increase of his products by way of activating of NOS.

OLIEHKA 9®®EKTOB BO3AENCTBMA MOHOB CBUHLIA B COYETAHUU C MU KBY
HA LEHTPAIIbHYIO HEPBHYIO CUCTEMY JTABOPATOPHbIX 2KUBOTHbIX

Pozayesa C.M., Kapazativeea FO.B., KpatiHoea O.C.
CapaTtoBcKuin rocy4apCTBEHHBIN TexHUYecknii yHuBepcutet, Caparos, Poccus

M3BecTHO, 4YTO KpalHe BbICOKOYACTOTHOE 3reKTpoMarHuTHoe usnyyexme (KBY 3SMW) Huskon
WHTEHCMBHOCTU CMOCOBOHO MoAuMUMpoBaTh peakuuio XUBLIX OpPraHM3MOB Ha BO3OEWCTBUE
XMMKU4Yecknx Betuects [1].

PaHee B XpOHMYECKOM 3KCMEPUMEHTE Ha NabopaTopHbIX Mbiax HaMu ObINO YCTaHOBMEHO,
YTO NpY COYETaHWMM OENCTBUS aueTaTa cBuHUa B go3ax 0,24 wmr/kr, 2,4 mr/kr ¢ OMW (65 My, M3
120 MKBT/CMZ) NMPOUCXOOUT YMEHbLUEHME paboTOCNOCOOHOCTM  KUBOTHBIX  OTHOCUTESTbHO
N30MPOBAHHOIO BO34ENCTBMSA cBUHUA [2]. PedynbTaThl OMOXMMUYECKUX MCCEAOBaHMI NO3BONUMN
npegnonoXnTb, YTO [AaHHbIA 3ddeKkT obycnoBreH KoppurMpylowum aenctesuem 3OMU  Ha
LeHTparnbHy HEPBHYIO CUCTEMY XUBOTHBIX [3].

Llenbto gaHHOM paboThbl ABMIOCH U3y4eHWe MokasaTernen 3MOoLMOHaNbHO-PYHKLMOHANBHON U
noBedeHYECKON aKTMBHOCTU IlabopaTopHbLIX XXMBOTHLIX MPU  W30NIMPOBAHHOM W COYETaHHOM
Jencteum ceuHua 1 MU KBY.

Wccneposanmsa npoBogunuck B TedeHne 10 cytok Ha 30 Genbix 6ecnopogHbIX Kpbicax camuax
maccorn 180-230 r. ExxeQHEBHO >XMBOTHbIM MepopanbHO BBOAWMMW BOAHbIE pPacTBOpbLI aueTaTta
CBUWHLA B 03e, cogepxaluen Pb 24 mr/kr. B kauyectBe ncrouHnka OMU ncnonb3oBancs reHepatop
4-142. [TabopaTopHbIX KMBOTHBLIX 0Bry4anu npu koMHaTHoW Temnepatype (21+1,0)°C B TeueHue
30 MUHYT B pexxume HenpepbiBHON reHepaunn AMU ¢ yactoton 65 My, MNMN3 = 120 MKBT/MUH-CM.
Mpu 06ny4YeHUn XMBOTHBIX HE chUKCMpOBanNu.

Mocne npeaBapuUTENbLHOrO B3BELLMBAHWS XXUBOTHbIE ObINKW pa3gerneHsl Ha 5 rpynn no 6 ocoben
B kaxkgow. [NepBasi rpynna — KOHTPONbHasA (MHTaKTHbIE XMBOTHbIE). KUBOTHBIM BTOPOM U TPETLEN
rpynn BBOOWNWM pacTBOp aueTaTa CBMHLA, XMBOTHbIM YETBEPTOM U MATOW FPynn - aHarnoruyHbIv
00beM ANCTUINIMPOBAHHON BOAbl. TpeTbs M NATas rpynnbl XXUBOTHbBIX MOCINEe BBEOEHUS BELLECTB
noggepranucb Bosgencteuio OMU. MameHeHne obuieir hmnsmyeckor BbIHOCIIMBOCTU XXMBOTHbLIX
onpenenanocb N0 MoaMdUUMPOBaHHOW MeToauKe «NpUHyauUTenbHoro nnasaHusa» B 1 1 10 geHb
aKkcnepumMeHTa. 1o OKOHYaHMM 3KCNepUMeEHTa MPOBOAUITMCL MCCNeaoBaHMs NOBEAEHUST KUBOTHbLIX
B TECTaxX «OTKPbITOE NONe» U «KNPUMOLHATLIN KpeCcTooOpasHbIN NabUPUHT».

YCTaHOBMEHO, YTO B TECTax «BbIHY>XAEHHOMO NriaBaHUsi» N KOTKPLITOrO NONSA» XUBOTHbIE 2-0M
n 3-enm rpynn, T.e. MOOBEPrIMECH W30NMPOBAHHOMY BO3OENCTBMIO CBMHLA W COYETAHHOMY
aevctBunio ceuHua n MU, BegyT cebs MeHee aKTUBHO, YEM XKMBOTHbIE U3 OPYrUX Fpynn, 4To
cBuaeTenbCcTByeT 06 MHTOKCUKaLUMM CBUHLOM. [JOCTOBEPHOIO OTNNYUS B MOBEAEHYECKMX peakumusix
MexXay YKasaHHbIMM OBYMsl rpynnamMu  He OOHapyXeHo, B OTNuuMe OT pesynbTaTtos,
npeacTaeneHHbix B pabdote [2] . Bo3amoxHO, Yem Bbille g03a TOKCUMKAHTa, YeM MeHee 3aMeTHO
moaudpmumpytouee gencresme MU KBY.

B TecTe «nNpunoaHsTLIN KpecToobpasHbI NabUPUHT» HaMK BbISIBIIEHO JOCTOBEPHOE CHIDKEHNE
NMpakTUYeCKM BCEX MoKasaTerel OpPUEeHTUPOBOYHO-UCCINENOBATENbCKON U 3MOLIMOHANbHON
aKTUBHOCTU Y >XMBOTHbIX 2-OM M 3-e/ rpynn OTHOCUTENbHO KOHTPOMbHLIX rpynn. Kpome TOro,
0BHapy)XeHO JOCTOBEPHOE YBENMMNYEHME HEKOTOPLIX NoKasaTenen (Bpemsi NpedbiBaHUS B OTKPbITLIX,
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3aKPbITbIX pyKaBax, KONMMYECTBO BbIMMSAAbIBAHWUIA) Y XXUBOTHbIX 3-el rpynnbl, OTHOCUTENBHO KpbIC 2-
OW rpynnbl.

Taknm obpa3om, HaMu NOATBEPXKAEHO HErAaTUBHOE BIMSIHUE CBUHLA Ha AedatenbHocTb LIHC, a
Takke nokasaHo, 4Yto OMWN KBY ynyywaer nCuxo-aMOLMOHANbHOE COCTOSIHME >KMBOTHBLIX MpU
XPOHMYECKOM OTPaBfIEHNUN CBMHLIOM.
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ESTIMATION OF THE EFFECT OF LEAD IONS IN COMBINATION WITH EMR OF EXTREMELY
HIGH FREQUENCIES AT THE CENTRAL NERVOUS SYSTEM OF LABORATORY ANIMALS

Rogacheva S.M., Karagajcheva J.V., Krajnova J.S.

Saratov State Technical University, Saratov, Ukraine

Weak electromagnetic radiation of extremely high frequencies (EMR EHF) is known to modify
the response of living organisms to the effect of chemical substances [1].

Earlier it was shown in chronic experiment with laboratory mice, that combination of the action
of lead acetate in dozes of 0,24 mg/kg, 2,4 mg/kg with EMR (65 GHz, 120 pW/cm?) promoted the
reduction of mice physical endurance, in comparison with isolated influence of lead [2]. Results of
biochemical researches have allowed to assume that the given effect is caused by the corrective
action of EMR on the central nervous system of animals [3].

The purpose of the given work was to study parameters of emotional - functional and
behavioural activity of laboratory animals under isolated and combined action of lead and EMR
EHF.

Researches were carried out within 10 days using 30 white inbred rats-males with weight of
180-230 g. Every day the animals were orally introduced water solutions of lead acetate in a doze
containing 24 mg of Pb per kg. As a source of EMR generator G4-142 was used. Laboratory
animals were irradiated without fixing at a room temperature (21+1,0)°C within 30 minutes in
continuous oscillating mode. EMR frequency was of 65 GHz, energy-flux density - 120 uW/cm?.

Animals were divided into 5 groups for 6 rats in each one. The first group was control (intact
animals). The animals of the second and the third groups were watered a solution of lead acetate,
the animals of the fourth and the fifth groups - similar volume of distilled water. The animals of the
3-d and the 5-th groups after having been watered were exposed to EMR. On the 1-st and the 10-th
days of the experiment animals’ general physical endurance was tested using modified technique of
«forced swimming». On the last day of the experiment the animals were tested in the «open field»
and «elevated plus maze».

In the tests «forced swimming» and «open field» it was established that animals of the 2-nd
and 3-d groups are less active than those of the other groups. It testifies to animal’s intoxication by
lead. Reliable difference in behavioral reactions between the two pointed groups was not revealed
in contrast to the data obtained in the previous investigation [2]. Probably, the more there is the
toxicant doze the less there will be the modificating effect of EMR.

In the test «elevated plus maze» it was revealed that practically all parameters of position-
finding, research and emotional activity of the animals of the 2-nd and 3-d groups were less than
the same of the control groups. Besides we found out reliable increase of some parameters (time of
stay in the open and closed branches, quantity of looking out) of the animals affected by lead and
EMR in comparison with the rats of the 2-nd group.
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Thus, negative effect of lead at the central nervous system of animals was confirmed. It was
shown also, that weak electromagnetic radiation of extremely high frequencies improves mental-
emotional condition of lead-poisoned animals.
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OTBETHbIE PEAKLMM TMOPOBEUOHTOB HA OEUCTBUE MOHU3UPYIOLLIEN PAOVALIUU
Pydnesa U.N., Lllaiida B.T".

UHcTutyT Gronornm toxxHbix Mopert HAH YkpawnHbl, CeBactononb, YkpauHa
e-mail: svg-41@mail.ru

VoHnsmpyowass paguaums B3avMOLEWCTBYET C XKMBbIMU CUCTEMaMM Ha BCEX YPOBHSAX WX
OMoNorMyeckon opraHmMsauunm — OT  MOJEKYNIAPHOrO [0 9KOCUCTEMHOrO UK BGuocdepHoro.
VoHnsmpytowlass paguaumsi CyleCTBEHHO BNusieT Ha Mopdo-hbusmornorndyeckne um  usmko-
XUMMYECKNE OCHOBbI XM3HeaesiTenbHocTU. OkasbiBasi oOllee, paBHOMEPHO pacnpenerieHHoe Wt
O[HOBPEMEHHOE [ENCTBME Ha BECb OpraHuM3M, VOHWU3MPYIOLLEE MW3NyYeHME MOXET CIyXUTb
yHMBEpPCAIbHbIM METOAOM ANSA UCCeoBaHWst MPOLECCOB (hOPMUPOBAHMA B XO4E 3BOMKOLMKN U
OHTOreHesa aganTtaumi, obecneunBaroLLmnx obLLy0 HeCMeUNMUYECKYO PE3UCTEHTHOCTb MPUPOLHbIX
nonynauun Mopckux opraHmamoB [1, 2]. Llenbto HacTosiwen paboTbl SIBUNOCH UCCriegoBaHue
OEVCTBUS pasnUyHbIX 403 MOHU3MPYHOLLEN paguaumm UUCTbI U JIMYMHOK apTeMumn Artemia sp.

N3yyeHve genctBus eamM m a-0 6 71y 4 € H U S Ha apTEMUIO NMPOBOAMM HA raMMa-yCTaHOBKe
"Uccneposatens" (Cs 137, mowHocTe o3kl 0.04 'p/cek). MNokosAwmecs LmMcTbl apTeMun obnyyanm
posammn 1, 4.2, 9, 20, 193, 385 n 3457 [p, 3atem rugpatupoBanu, nonyyanu Haynnuves u
nogpawimeanu 0o B3pochbiX 0cober. AHANM3MpoBanu MPOLUEHT BbIfyMNieHUs LUCT, COOTHOLUEHME
MOSOB M BbPKMBAEMOCTb B TPEX MOBTOPHOCTSX. B nepuon akcnepvmeHTa HayniveB U B3pOCHbIX
ocobewn cogepkanv B akBapuymax ¢ BOOOW corneHocTelo 35r/n npu Temneparype +25°Cu KOpMUu
CyCMneH3ner OAHOKMNETOYHbIX Bogopocrnen. BbenkoBbIi COCTaB 3KCTPAKTOB LMCT M Hayniuves
apTeMum uccnegoBanuM  MeTOAOM  anekTtpodopesa B 7%-HOM MonnakpurnaMmgHoMm rerne,
aHanuanpoBsanu Y1cno pPakuui U NX ANEKTPOOPETUHECKYIO MOABUKHOCTb, PACCHUTaHHYO MO Koy,

M3 uncT, nogBeprHyTbiX rammMa-o65y4eHmnto, BbIKIEB HayMnnEB cokpallaeTcsa Ha 36-76 % npu
posax 193 p n Bbiwe, a y B3pochbix ocober nagaeT BbHXKMBAEMOCTb B cpegHeM Ha 20% wu
nnogoBuUTOCTb Ha 48-73% BNNOTb 4O NOJSTHOW CcTepunusaumn npu gosax 385-3457 p.

IX MexxayHapogHas kpbiMckasi koHdepeHuusa “KOCMOC U BUOCDPEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011



30 - O LuncTol

8 E MMapampoBaHHble
™o 25 LMCTbI
o Q m Haynnmm
S8 20
:
88 15
8 E
] gf 10 -
CC
S O
s
J 5 A
0 .

1 2 3 4 5 6 7 8
[o3bl O6nyye HuA

Puc. Yucno dpakumin B IP-cnektpax OenkoB apTemmm nocne ramma-obnyyenus. ( 1-
KOHTpOnb, 2-8- o3bl obnydeHus, I'p: 1, 4.2, 9, 20, 193, 385, 3457 cOOTBETCTBEHHO)

BenkoBbI cocTaB OOMYYEHHbIX CYXUX LMCT apTEMUU MOYTU HE OTNIMYAETCHA OT MHTaKTHbLIX MO
yncny cdpakumn ( PucyHok). ®pakumnoHHbIA COCTaB rmapaTMpoBaHHbIX LMCT Bonee reTeporeHeH, Ho
Takke BapbUpPyeT He3Ha4uTenbHO, OOHAKO HabnogaeTcs OOCTOBEPHOE CHUMXKEHME KOnuyecTBa
KOMMOHEHTOB B QP-creKkTpe MeTabonumanpyowmnx uucT, odnyyeHHbix goson 385 I'p (17 npotme 22 y
KOHTPOIbHBIX). Takas e TeHAEHUUS, HO BblpaeHHasi B GonbLUen CTENEHN, OTMEYEHA Y HaynineB,
BbIyNMBLUMXCA M3 UWUCT, 0OnydyeHHblx pgo3amum 193 wn 385 [p. Bo3mOXHO, CHWxeHue
reTeporeHHocT 6enkoBOro coctaBa apTeMUU MOXET ObITb CIEACTBUEM HAPYLUEHUS FTEHETUYECKUX
CTPYKTYp, OTBETCTBEHHbIX 3a CUHTE3 COOTBETCTBYIOLLMX KOMMOHEHTOB, a TakkKe pesynbTaToM
NOCTTPAHCNSAUMOHHBLIX  MoaAndMKauuin  GenkoB, WU3MEHSAWMX WX  (PU3NKO-XUMUYECKME U,
cnegoBaTenbHO, 3nekTpodopeTMHeCKme CBOMCTBA.
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RESPONSES OF AQUATIC ANIMALS ON IONIZING IRRADIATION
Rudneva LI, Shaida V.G.

Institute of the Biology of the Southern Seas National Ukrainian Academy of Sciences, Sevastopol, Ukraine
e-mail: svg-41@mail.ru

lonizing radiation interacts with living organisms in various levels of their biological organization
— from molecular to ecosystems and biosphere. Hence ionizing radiation strongly impacts on
morphological, physiological and biochemical characteristics of the animals. Total effects of the
radiation are uniform and synchronous in the whole organism and thus it could be used as the usual
method for the study of the formation and development of adaptations in evolution and ontogenesis,
associated with non-specific resistance of marine animal populations [1, 2]. The aim of the present
study was to show the effects of different doses of ionizing radiation on cysts and larvae of
crustacean Artemia sp.

Study of gamma-irradiation effects on Artemia was provided on gamma-radiator “Issledovatel”
(Cs 137, output 0.04 Gr/sek). Dormant cysts were impacted on the doses 1, 4.2, 9, 20, 193, 385 u
3457 Gr, then they were hydrated for nauplia obtaining and the larvae were cultured for adults. The
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hatching rate, survival, sex ratio were studied in triplicates. At the period of incubation the larvae
were fed by microalgae mixture at the temperature of + 25°C and salinity of 35%o0. Protein
composition of cysts and nauplia extracts were analyzed by the method of electrophoresis in 7%-
polyacrylamide gel, the number of fractions and their electrophoretic mobility was estimated.

Hatching rate of nauplia from irradiated cysts was decreased on 36-76 % at the doses of 193
Gr and higher, the survival of the adults dropped on 20% and fecundity on 48-73% and the total
sterilization at 385-3457 Gr.
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Fig. Number of fractions in EP-spectra of proteins of Artemia after gamma-irradiation. ( 1-
intact, 2-8- doses of irradiation Gr: 1, 4.2, 9, 20, 193, 385, 3457 respectively)

Protein composition of dormant impacted cysts was the similar as control ones (Fig). Number
of the components in hydrated cysts spectra was higher, but it varied non-significantly also coctas
with the exception of significant decrease of fractions number in cyst treated by the dose of 385 Gr
(17 versus 22 in intact). Similar trend was indicated in nauplia hatching from the cysts impacted by
the doses of 193 n 385 Gr. Probably, decrease of heterogeneity of protein composition in Artemia
could be result the mage of genetic structure and posttranslation modification of proteins, changing
their physical and chemical characteristics including electrophoretic mobility.
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®NYKTYALUN TAMMA-KBAHTOB BTOPUYHOW KOCMUYECKOW KOMMNOHEHTbI B
MEONEHHOBOJIHOBbIX KONIEBAHUAX KAPANOPUTMA

"Canuxoe H.M., *lMak rg., 1KpﬂKyHOSa O.H.

1I/IHCTl/lTyT noHocdepbl «HaumMoHanbHoe kocMuydeckoe areHcTBo» , AnmaThl, Pecnybnuka KaszaxctaH
2MIHCTUTYT PU3MOTOMN YernoBeKa 1 XUBOTHBLIX MUHUCTepCTBa 06pa3oBaHNs U Hayku, AnmaTel, Pecry6rivka
KasaxcTtaH

K obnactn manouccneaoBaHHbIX npoueccos, nponcxoadaLlimnx B 6V|occbepe, OTHOCUTCA BINAHUE
Ha OpraHn3mMm HU3KO3HEePreTn4eckoro rnoTokKka Y-KBAaHTOB BTOpI/I‘-IHOVI KOCMNYECKON KOMMOHEHTHI.
MimetoTca oTaenbHble CBEAEHUS O PE3OHAHCHOM OTpaXeHnn B MenJieHHOBOJTHOBbIX konebaHmsx
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KapavopvTMa BapuauuMi WHTEHCMBHOCTWM MOTOKa Y-kBaHTOB [1]. OTM BONpOCHI SBUMAWCH LENblO
[JaHHoM paboThl.

Pabota BbinonHeHa Ha TsaHb-LLaHCKoM BbICOKOrOpHOM Hay4HoW ctaHumm (3340 M Hag yp. M).
MOHWTOPUHI MHTEHCUBHOCTM HU3KO3HepreTudeckoro (Ey > 20 ksB) notoka y-kBaHTOB ([MK)
ocyuwiectBnsanm Ha yctaHoBke ®UAH mm. T.H. JlebegeBa ¢ nomoLubo CUMHTMNAUMOHHOrO NaJ
petekTopa. BapnabenbHocTb putma cepgua (BPC) pernctpmpoBany kapaMoMOHUTOpaMn OUpMbI
«Polar» (OMHNAHAOUS) Ha NPOTAXKEHWM HECKOMbKMX YacoB BO BPEMSI HOYHOTO CHa MCMbITyeMbIX.
JdaHHble 0bpaboTaHbl C NOMOLLBIO CMNEKTParibHOro M KOPPENSUMOHHOIO aHanmsa AMHaAMWUYeCKUX
CNEKTPOB Y-U3nyyYeHus 1 BapnabenbHOCTU pUTMa cepaua B Avanas3oHe odeHb Hu3kmx yactoT (VLF-
0,04-0,003 ).

B ouHamunueckmx cnekTpax MOLLUHOCTW Y-U3nyyeHusa n cnektpe mowHoctn VLF kapanoputma
3aperucTpypoBaHoO  Mepuoamyeckoe MOosIBIIeHME  CUHXPOHHbIX — KorebaHui, €  3agepkkon
BO3HUKHOBEHMS pe30oHaHCHbIX konebaHui B cnektpax BPC oT HeckonbkuMx cekyHd A0 1-2 MUHYT 1
Gonee. ApdeKT «HaBA3bIBAHNA pUTMa» MOr HEOAHOKPATHO NOBTOPATLCHA B T€YEHME HOYHOTO CHa,
a ero AnuTenbHOCTb - AOCTUraTb OT AeCATKOB MUHYT A0 4 - 5 YacoB. Tak, Ha pUCyHKe 1a nokasaHo,
4YTO B TeYEHMe 6-TU YacoB CUHXPOHM3aUMA konebaHun cnekTpos mowHocTu VLF kapavopuTtma u y-
N3nyyYeHust NOBTOPSANAach TPMXKAbI U B CYMMapHOM BbipaxeHun coctasuna 3 yaca 40 MUHyT.
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PucyHok 1 — CUWHXpPOHHOE MW3MEHeHMe  MolHocTu cnektpoB VLF y-kBaHTOB M VLF
KapguopuTMa (Bpm — 4actoTa cepAedHbix cokpaileHuin). Mo ocn X (puc.a)— BpemMs OT Hayana
cyTtok B cucteme GMT;

i

B konebaHusix guHammnyecknx cnektpoB MowHocTtu MK 1 BPC BblgeneHbl cnekTparnbHble
nukn B guanasoHe 0,001-0,003 My (puc.16), a npu OOCTAaTOMHO MPOLOITKUTENBLHBIX 3aMNUCSX - U
Gonee HM3KoYacTOTHbIE NUKKM - nopsagka 0,0004 My (puc.1c). B Toxxe Bpemsi 0oTMEYEHO, YTO €Cnn BO
BHELLHEN cpege BO3HUMKamNmn BO3MYyLLaloLLINeE dakTopbl (Hanpwumep, XaoTU4YHble
BbICOKOAMMNUTYAHbIE MUKPOMyfbcauum aTMOCHEPHOrO OaBMeHUs), TO MPOLECC CUHXPOHM3aLUn
Hapywancsa. O BNWAHUWM Bapuauui y-U3ny4yeHuss Ha OpraHu3M CBUOETENbCTBYIOT Takke dakTbl
noBbILEHMS MOLLHOCTH criekTpa VLF BapnabenbHOCTM puTMma cepgua Bcnesq 3a NpeflecTByHOLWMM
BbIPaXXEHHbIM yBENMYeHnemM MolHocTn cnektpa VLF noTtoka y-kBaHTOB (C ko3dhpuUMEHTOM
koppensumm  0,948). MexaHuam  TpaHcdhopmauuMuM — BapuaumMi  MOTOKA  Y-KBAHTOB B
MeONEeHHOBOMHOBLIE  KonebaHms  KapauMopuTMa He HCeH, XOTS He  WCKMIYEHO  ero
HenocpeacTBEHHOE BO3AENCTBME Ha MOAKOPKOBLIE W BbICLIME BereTaTMBHblE LEHTPbI, C
aKTMBHOCTbIO KOTOPbIX, MO AaHHbIM nuTepatypbl (P.M.Baesckuin, A.H.®nenwman, H.b. Xacnekosa
n gp.), cBs3aHbl konebaHus putma cepgua B AumanasoHe VLF. lNMpu atom BomHoBas npupoga
perynsumMm BapuabenbHOCTM puTMa cepgua obecnevmBaeT BO3MOXHOCTb  PE30HaHCHOro
BOCNPUSTUSA BHELLIHUX MEPUOANYECKMX CUrHANOB M afanTaumio K YCIOBUAM MEHSIIOLLENCS BHELLHEN
cpeabl.

PesynbTaTthl nccnegoBaHusi NO3BOMSIOT NPEANONOX1Tb, YTO BTOPMYHOE KOCMWYECKOE ramma-
usnyyeHne ¢ aHeprven kBaHToB Ey > 20 k9B aBnseTca u3MOnorMyeckn 3sHauyMmbIM Ons
opraHuama. lMepuogudeckne nyKTyauum MOTOKA Y-KBAHTOB B CheKTpanbHOM guanas3oHe 0,04-
0,003 Ty moryT conpoBoOXZaTbCA MOSIBIIEHMEM CUHXPOHHbIX Konebanuni VLF  cnektpa
BapuabenbHOCTN pUTMa cepaua.

INutepatypa
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putMa M ee CBSI3b C BapuauMsMU WMHTEHCMBHOCTM MOTOKA raMMa-KBaHTOB BTOPUYHOIO
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KocMuyeckoro npoucxoxaenus /[Tpyabl 1V Bcepoccuitickoro  cumno3anyma «BapunabenbHocTb
CepAeyHoro puTMa: TeopeTUdecKme acnekTbl U NpakTudeckoe npumeHeHue». Mxesck — 2008. —
C.307-310.

AN EFFECT OF THE SECONDARY COSMIC RAY GAMMA-RADIATION COMPONENT ON THE
LOW-RATE OSCILLATION OF THE HEARTBEAT RHYTHM.

'Salihov N.M., *Pak G.D.,"KryakunovaO.N.

'Institute of lonosphere, National Space Agency, Almaty, Kazakhstan Repablic,
?Institute of Human and Animal Physiology, Ministry of Education and Science, Almaty, Kazakhstan
Republic

The influence of the low-energy environmental gamma-radiation flux on a living organism
remains still a scantily explored question. Only some rare incomplete information is available
concerning a resonant reflection of the external gamma-radiation intensity variations in the long-
term oscillation of cardio-rhythm [1].

This problem is a subject of present investigation. Our work is carried out at the Tien-Shan
Mountain Cosmic Ray Station at the height of 3340 m above the sea level. For monitoring of the flux
of low-energy (Eg > 20 keV) gamma-radiation (GRF) we use the scintillation detector facility of the
P.N. Lebedev Physical Institute, while the heart rate variability (HRV) is registered with a
cardiomonitor of the "Polar" company (Finland). Recording of heart rate variability has been done
regularly during the night sleep of probationer. The processing of registered data includes the
spectral and correlation analysis of the dynamic GRF and HRV spectra in the range of very low
frequencies (VLF - 0.003-0.04 Hz).

It was found, that the dynamics of the GRF and HRV spectra reveals a periodic appearance of
synchronous oscillations, whereas the delay of the resonant wave in HRV spectrum varieties in the
limits from some seconds up to 1-2 minutes and more. Such a rhythm imposing effect of external
gamma-radiation on the heartbeat activity can repeat itself several times during the night sleep,
while the duration of each particular event may variate between ten minutes and 4-5 hours. As an
example, the figure 1(a) demonstrates such synchronized oscillations of the HRV and GRF power
spectra which repeat thrice during a 6-hour time interval, so their sum duration reaches 3.7 hours.
In oscillations of the dynamic spectra of GRF and HRV we reveal some prominent power peaks in
the frequency range of 0.001-0.003 Hz; in sufficiently long records such peaks may be seen also in
the range of about 0.0004 Hz.
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Figure 1 - Synchronized oscillations of the heart rate variability and gamma-radiation flux VLF
power spectra (bpm — beat per minute). X-axis (fig.a) - the time from the start of the day in the GMT.
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These correlated spectra features both of gamma-radiation and heartbeat activity are illustrated
by the figures 1(b) and 1(c). Internal connection between GRF and HRV reveals itself also in a
steady correlation between the magnitude growth of HRV power spectrum which follows regularly to
similar increase in the GRF spectrum (with correlation coefficient 0.948). At the same time, it was
found that some disturbing factors in outer environment (e.g., the chaotic intensive micropulsation of
atmospheric pressure) can suppress any synchronization effects between GRF and HRV. Any
transformation mechanism of the GRF variations into the long-term undulation of HRV still isn't
clear, thou one could not exclude a direct influence of the outer gamma-radiation flux on the brain
subcordial and autonomic centers whose activity, according to scientific literature (R.M.Baevsky,
A.N. Fleischman, N.B. Haspekova, etc.), determines long-term heartbeat rhythm oscillation in the
very low-frequency range. In this case, the periodic nature of HRV ensures a possibility of resonant
perception of external periodic signals and adaptation to variable conditions of outer environment.

Results of this study give an evidence that the secondary cosmic ray gamma-radiation with the
energy Eg>20 keV may be physiologically important for a living organism. The periodic fluctuations
of external gamma-radiation flux in the 0.003-0.04 Hz spectral range may be accompanied by
synchronous modulation of the heart rate variability spectrum.
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BINMUAHUE TAMMA-U3NYYEHUA HA CAMTPO®UTHbBIE U SHTEPOTOKCUIEHHbIE LUTAMMBbI
ESCHERICHIA COLI

Cyxapes KO.C.

XapbKOBcKasi rocygapcTBeHHas 300BeTepyHapHas akagemus, Manas Janvnoska, [leprayeBckul, p-H.,
XapbkoBckas 06n, YkpauHa,
e- mail:Yuriy_sukharev@mail.ru.

Manaktnkn n BceneHHas ABNSATCA UCTOYHWKOM LENOro psiaa M3nyyYyeHun. OTu M3nydeHus,
gocTturas 3emMnu, okasblBalOT Kak MOMOXUTENbHOE, Tak N OTpuUaTeNbHOE BMUSIHME Ha BCE XXMBOE
Ha MraHeTe - HayuHas OT MMKPOOPraHM3MOB W 3akaHuymBas 4denoBekom [1]. CyliecTBeHHoe
yBenuyeHue, B nocriefHue AecaTuneTus, yaernbHOro Beca 3HTepOTOKCUreHHbIX Escherichia coli B
3TMONOTMYECKON CTPYKTYPE OCTPbIX KMLLIEYHBLIX 3aD0NeBaHnNiA YenoBeKa U XMBOTHBIX MOXET ObITb
CneacTBMEM TaKoro BnusHUS [2].

UyBCTBMTENBHOCTE U BbICOKAA WMHOMKALMOHHASA CNOCOBHOCTb MWUKPOOPraHW3MOB MO3BOMAKOT
n3dbpatb MX B KA4YECTBE MHCTPYMEHTA MOHMTOPMHIA KOCMUYECKMX M aHTPOMOrEHHbIX WU3MEHEHWI
6uocdeps! [3].

M3 Bcex BMOOB WOHM3NPYIOLLErO (PEHTTEHOBCKOr0) u3nydeHuss Havbonee akTUBHbIM
OencTBneM Ha buonormdeckme o0bLEKTBI OTNMYaeTcd ramma-unanyyeHue (A<10-8 cwm) [4].

Llenbto MccnenoBaHmn SBNSANOCE U3yYeHME BIUAHUS rammMa — U3Ny4eHUss Ha canpoduUTHbIE U
3HTEpPOTOKCUreHHble E.coli. OOBLEeKTOM uccregoBaHUi ObiM M30NMPOBaAHHbIE OT OOMbHBLIX U
naBLUMX OT KONMOaKTepnosa TeNnAT TOKCUreHHble, a Takke BblOeNEeHHble OT 300POBbIX XXMBOTHbIX
canpouTHble WTammbl E.coli.

YcTaHoBunun, 4to BO3genctBue go3om 1 klp He okasbiBano AOCTOBEPHOro BIIMSIHUS Ha
nccriegyemble 06bekTel. [Jo3a 5 kp B 96,0-99,9% cnyyaeB Gonee 4em B 2 pasa ycunvBana
nponudepauuto (p<0,001) n sHTEepoTOKCUreHHy akTmBHOCTb (p< 0,05) nccrnegyembix NaToreHHbIX
WTaMMOB. Ha HenaToreHHble WTaMMbl yKa3aHHas 403a He okasbiBana 3aMeTHOrO (MO CPaBHEHMIO C
koHTpornem) BnusaHua. Josa 10 kI'p B 89,9-99,9% cnyyaeB oka3biBana BblpaXeHHOE nofasnsioLlee
NPOOYKUUIO SHTEPOTOKCUMHOB U nponudepaumio BO3AEWCTBME KaK Ha MNaTOreHHble, Tak U Ha
HenaToreHHble (canpoduTHbie) WwTamMmmbl E.coli. Jo3a 20 kl'p Gbina npakTudecku netanbHOW ANnd
BCEX UCCNEeaoBaHHbIX LUITAMMOB KULLIEYHOW ManoYKu.
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Takum 06pa3oM, ahdheKT BO3AENCTBUS ramMa-nyyven Ha E.coli 3aBucut ot gosbl obnyvexus. B
MasnbIxX 403ax 3TV NyYu OEWCTBYIOT CTUMYNMPYIOLLLE, NoBbIWas nponudepaumio 6akrepun n cuHTes
3HTEPOTOKCMHOB Yy MaTOreHHbix wTamMmoB. C MOBbIWEHNMEM [03bl MPOSIBMAETCH YrHeTalollee
NPOAYKUMIO 3HTEPOTOKCUHOB 1 Nponundepaumio 4eNCTBue, YTo NpUBOAMT K rmbenn 6akTepui.
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INFLUENCE OF GAMMA—-RADIATION ON SAPROPHYTE AND SHTEPOTOKCUIEHHbIE
STAMMS OF ESCHERICHIA COLI

Sukharev Yu.S.

Kharkov State Zooveterinary Academy, Mala Danylivka, Dergachevsky district, Kharkov region, Ukraine
e-mail:Yuriy_sukharev@mail.ru

Galaxies and Universe are the source of a number of radiations. These radiations, arriving at
Earth, render both positive and negative influence on all flesh on a planet — beginning from
microorganisms and ending a man [1]. Substantial increase, in the last decades, specific gravity
enterotoxigenic Escherichia coli in the etiologic structure of acute intestinal diseases of man and
animals can be investigation of such influence [2].

A sensitiveness and high indication ability of microorganisms allow to choose them as an
instrument of monitoring of space and anthropogenic changes of biosphere [3].

From all types of x-rayed radiation the most active operating a gamma-radiation (A<10-8 cm)
differs in on biological objects [4].

The aim of researches was a study of influence a gamut is radiations on saprophyte and
enterotoxigenic E.coli. By the object of researches were isolated from patients and falling from
colibacteriosis calves of toxigenic, and also the saprophyte stamms of E.coli distinguished from
healthy animals. Set that influence the dose of 1 kI'p did not have rendered reliable influence on the
investigated objects. Dose of 5 kI'p in 96,0-99,9% ases more than in 2 times strengthened cell
proliferation (p<0,001) and enterotoxigenic activity (p<0,05) of the investigated pathogenic stammes.
On unpathogenic stamms the indicated dose did not render noticeable (as compared to control)
influence. Dose of 10 kI'p in 89,9-99,9% hases rendered the expressed overwhelming the products
of enterotoxins and cell proliferation affecting both pathogenic and on unpathogenic (saprophyte)
stamms of E.coli. A dose of 20 kI'p was practically lethal for all investigational stamms collibacillus.

Thus, effect of influence of gamma-rays on E.coli depends on the dose of irradiation. In small
doses these rays operate to stimulate, promoting proliferation of bacteria and synthesis of
enterotoxins at pathogenic stamms. With the increase of dose the oppressive shows up the
products of enterotoxins and proliferation action, that results in death of bacteria.
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BITUAHUE HA3KOYACTOTHOW BUBPALIMN HA CTPYKTYPY U CBOUCTBA ®EPMEHTA
KATAINA3bI

TapaduHa I".B., QouyeHko O.M/.
[oHeLkuin HaunoHanbHbIN yHMBepcuTeT, [oHeuk, YkpauHa

B HacTtosillee BpeMsi BNUSIHUE HM3KOYACTOTHOW BUOpaLUMM Kak MOCTOSIHHO LENCTBYIOLLETO
daKkTopa OKpyxalLlen cpefbl ABNAETCA akTyanbHOW M HemanoBaxHon npobnemon. Ocobbin
WHTEepecC NpeacTaBnsitoT UCCNeaoBaHns No BO3LENCTBMIO HU3KOYACTOTHOW BMOpALMK Ha OpraHvam
YyenoBseka.

M3BEeCTHO, YTO B YCIMOBUSAX XPOHMYECKOrO AENCTBUS HAa YernoBeka MexaHW4Yeckux konebaHunm,
BO3HMKAET OKUCIUTENbHbIV CTPECC, KOTOPbIA CONMPOBOXOAETCS HAKOMIEHNEM B TKaHAX CBOOOOHbIX
pagukanoB. OgHMM ©3 (EPMEHTOB, BbIMOMHALWNX AHTUOKCUAAHTHYIO  (PYHKUMIO MNyTeM
pasnoXeHns nepekucu Bogopoda - NoboYHOro nNpoaykra mMetadbonmama M UCTOYHUKA CBOOOOHbIX
paavkanos, siBnsietca katanasa (H.O,:H,O, okcupeaykrasa KO 1.11.1.6). Monekyna katanasbl, Kak
n opyrmx OerkoB, MOXET JIerko U3MEHATb CBOW CBOWCTBA MOA OENCTBMEM pasnUyHbIX (OU3NKO-
xummyecknx paktopoB. C Apyron CTOpPOHbI, KaTana3a MoXeT ObiTb yaoOHbIM 0OBLEKTOM
nccrefoBaHus, MOCKOSbKY M3BECTHBI YPOBHU €€ CTPYKTYPHOW OpraHn3auun u Te BaXKHbIE (OYHKLNM,
KOTOpble OHa BbINOMHAET B opraHusme. Lnpokoe pacnpocTpaHeHue kaTtanasbl BO BCEX TKAHSIX
OpraHM3mMoB W HanuMuMe ee BO BCEX BHYTPUKMETOYHbIX CTPYKTypax 3TUX TKaHeEW, a Takke
OTCYTCTBME AaHHbIX O YyBCTBUTESTbHOCTM 3TOr0 hepMeEHTa K BUOPALIMOHHOMY (haKTOpy MOCIYXUI0
MOBOAOM Ans NOCTAHOBKU 3KCMEPUMEHTOB.

lMpn NpoBegeHUM UCCredoBaHWMW pacTBOpbl katanasbl neyveHun Obika (pH 7.4) nopBepranu
OENCTBUI0 TpexyacoBon Bubpauum B gmanasoHe vactoT 8-32 'y ¢ amnnutygon 0.5 n 0.9 mm. B
X0[4e 3KCnepuMeHTa pernMcTpmpoBasnm CnekTpbl NOrfoweHns pactBopoB B UHTepBane 220-700 Hm,
onpegenany akTUBHOCTb ()epMeHTa, coAepxaHme KapOoHWMbHbIX W  SH-rpynn; npoBogunu
3NeKTpodhopeTUHECKOE pasfdeneHne KOMMOHEHTOB pacTBopa B MOMMAaKpuiiamugHoOM  rere.
lMokasaHo, YTO rMaBHOW MPUYMHOW, MPMBOASALLEN K MOTEpe aKkTMBHOCTM kaTtanasbl B mpoLecce
HM3KOYACTOTHOM BMOpauun, SBMSIETCS €e YacTuyHas auccoumaumns Ha  cyObeaunHuubl.
YCTaHOBIEHO, YTO M3MEHEHUS aKTMBHOCTU hepMeHTa KOppPenupyT C NageHNeM MHTEHCUBHOCTM
nornowieHms B nonoce Cope. [na Bcero wuccregyemoro MHTEpBana 4acTtoT MEeXaHWYeCKMX
kornebaHWi MoKa3aHO YMEHbLUEHWE WMHTEHCMBHOCTM MOSIOC MOIMOLWEHNS PacTBOPOB KaTanasbl B
obnactun 220-330 n 450-750 HM, 4TO CBMOETENLCTBYET O MOTEPE HATMBHOCTU U AeHaTypauun.

MeTogamn MOAENVMPOBaHWS U ONTUMM3AUUKM pacCYMTaHbl  KUMHETUYECKME napamMeTpbl
nccregyemMoro npolecca - KOHCTaHTbl CKOPOCTU MHAKTMBAaUMU KaTanasbl U KOHLUEHTpauun BCex
dopm chepMeHTa, 06pasyoLmxcs B NpoLecce BO3AENCTBUS BUGpauum onpeaeneHHon 4actoThbl U
amnnuTygbl. [peanoXeH MexaHWsM MWHaKTUBaUMWM KaTanasbl Mo AEeNCTBMEM HWU3KOYaCTOTHOW
BMOpaumn.

INFLUENCE OF LOW-FREQUENCY VIBRATION ON THE STRUCTURE AND PROPERTIES OF
ENZYME CATALASE
Taradina G.V., Dotsenko O.l.
Donetsk national university, Donetsk, Ukraine
At the present time the effect of low-frequency vibration as a permanent environmental factor is
an actual and important problem. Interest in the powerful effects of low frequency vibration on

people is widespread. It is know, that under the long-continued influence of the mechanical
fluctuations on the man, the oxidative stress, which is accompanied by an accumulation in tissues
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of free radicals, may arise. Catalase (H,O,: H,O, oxidoreductase EC 1.11.1.6) is one of the
enzymes, that perform the antioxidant function by removing damaging hydrogen peroxide, which is
a waste product of metabolism and is a source of free-radicals. The molecule of catalase, as well as
other proteins, can easily change its properties under the action of different physical and chemical
factors. Contrariwise, catalase can be handy test subject, since levels of its structural organization
and important functions, executable in an organism, are known. Wide distribution of catalase in all
tissues of organism and its presence in all intracellular structures, and also the absence of the data
about the sensitivity of this ferment to the vibration factor gave cause for experimentations.

With conducting of studies solutions of bovine liver catalase (pH 7.4) subjected three-hours
vibrations in the range of the frequencies of 8-32 Hz with amplitude 0.5 and 0.9 mm. In the course
of experiment the spectrums of absorption of solutions in the interval of 220-700 nm were
registered; the activity of enzyme and content of carbonyl and sulfhydryl (SH) groups were
determined; the electrophoretic separation of components of solution in a polyacrylamide gel was
examined. It is shown, that the main reason, leading to the loss of the activity of the enzyme under
the action of the low-frequency vibration, is its partial dissociation on the subunits. It is established,
that the changes of activity of enzyme correlate with absorbance fall in the Soret band. For all
investigating interval of frequencies of mechanical fluctuations the decreasing of absorption of the
solutions of catalase in the 220-330 and 450-750 nm is shown; this fact is explained by the loss of
the native form and denaturation.

By the methods of computer simulation and optimization the kinetic parameters of investigated
process - constants of the inactivation of catalase and concentrations of various forms of enzyme,
appearing in the process of vibration with the set amplitude and frequency, - are determined. The
mechanism is offered for the description of the process of the inactivation of catalase under the
action of the low-frequency vibration.

MOAENUPOBAHME NEYEBHbIX BO3AEACTBUXA NPU NPUMEHEHUM BUOPE3OHAHCHbBIX
METOOOB

TapaHeHKoE.A.1, Ky3bmyk B.B. 2, Koeanenko A.C.°

000 Antumes, Kues, YkpauHa
OTaeneHve rmGpNaHLIX MOAENMPYIOLMX 1 YTIPABMSIOLINX CUCTEM B dHepreTuke MHCTUTyTa npobnem
mMoaenupoBaHus B aHepreTuke uMm. I.E. Nyxosa HAH YkpauHbl, Kues, Ykpauna
" MexxgyHapoaHbI Hay4HO-Y4EOHBIN LIEHTP MHOPMALUMOHHBLIX TEXHOMOMMIA U CUCTEM

BuopesoHaHCHble MeToabl NeYeHUst MOCTENEHHO 3aHVMMAalT CBOWM MO3ULMM B COBPEMEHHOM
meguumnHe. OOHako MexaHW3Mbl BO3OEWCTBUSI STUX METOAOB Ha OpraHvM3M 4ernioBeka OCTakTes
noka He COBCeM SICHbIMU. [103TOMyY MccrnefoBaHME MX XapakTepa U OTBETHBIX PeakLMin opraHvama
OCTaloTCA LIENbI0 HAay4YHOro Moucka.

Hamun npegnaraetcsi npyMeHeHne MeTOAO0B MOLENUPOBaHUSA MapanfiefnbHbIX MNPOLEeccoB Ha
ocHoBe ceTen [leTpy ONs u3yvyeHWs TakMx BO3LEWCTBMIA, MOCKONbKY OHM MO3BOMSKOT onucatb
paboTy CUHXPOHHbIX, aCMHXPOHHBLIX, MHOFOYPOBHEBLIX MapanienbHbIX npoueccoB. Ons pelleHus
OaHHOW 3ajaunm Obina BblibpaHa odHa W3 WHTepnpeTauun (moaudukauun) ceten [lletpu —
ynpaensowme cetn (Steuernetze (SN)), koTopble OblM cHOPMYNUPOBaHbI ANs1 anNropUTMUYECKOTO
onMcaHusa U MOAENMPOBaHUS pearnbHbIX NapanfenbHbiX npoeccos [1, 2].

PesynbTatamy Takoro MOOENMPOBAHWS SBWUAOCb YTOYHEHME HEKOTOPbIX MEXaHW3MOB
O1Ope30HaHCHOro BO34ENCTBUS, YTO NMPUBENO K MOHMMAHMWIO UX, Kak NonMMopdHon moaynsaumm [3].
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MODELING THERAPEUTIC EFFECTS WHEN USING BIORESONANCE METHODS
Taranenko E.A.1, Kuzmuk V.V.2, Kovalenko A.S.}

1Company Altimed, Kiev;
Department of hybrid modeling and control systems in the Pukhov’s Institute of Simulation in energy power of
National Academy of Sciences of Ukraine, Kiev
3International Scientific and study Center of IT&S of NAS, Kiev

Bioresonance treatments gradually take up their position in modern medicine. However, the
mechanisms by which these methods on the human body are not yet entirely clear. Therefore, a
study of their nature and responses of the organism remain to scientific inquiry.

We propose the use of modeling concurrent processes based on Petri nets to study such
effects because they can describe the operation of synchronous, asynchronous, multi-level parallel
processes. To solve this problems been chosen one of the interpretations (models) of Petri nets —
Control Network (Steuernetze (SN)), which were formulated for the algorithmic description and
simulation of real parallel processes [1, 2].

The results of this simulation was to clarify some of the mechanisms of bio-resonance effects,
which led to an understanding of them, like the polymorphic modulation [3].
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mMoaynAauna MUKPOLIMPKYNATOPHbBIX NMPOLIECCOB C MNOMOLLLIO
HU3KOUHTEHCUBHOIO MUNIMTMMETPOBOIO U3NTYYEHUA

Tpubpam H.C., Yysin E.H.

TaBpuyeckun HaumoHaneHbIN yHuBepeuTeT M. B.U. BepHaackoro,
LleHTp Koppekumn yHKLIMOHaNBHOrO COCTOSIHWS YenoBeka,
Cumdpeponons, YkpanHa
e-mail: tribratnatalia@rambler.ru

M3BeCTHO, YTO SMEKTPOMArHWUTHbIE M3IyYeHUs1 KpariHe BblicokodYacToTHoro (OMW KBY) umnu
MUITNIMMETPOBOrO AnanasoHa obriagatoT BblpaXXeHHON buonornveckon aPeKTUBHOCTBIO, B CBSI3MN C
YeM NMPUMEHSIIOTCS B MEOVLMHCKOM MPaKTUKE C LIENb KOPPEKLNN PaCCTPONCTB pas3fnIMYHOro reHesa.
OpHako Ha CerogHsILLHMI AeHb He uccnegoBaHbl 3eKTbl 4ENCTBUA MUSTITIMMETPOBOIO U3MnydeHus
Ha npouecchbl MUKPOLMPKyNnAumun. oaToMy uLenbio SaHHOMO UCCNenoBaHusl SBUMOCh BbiSiIBNEHUE
N3MEHEHUA  MUKPOTEMOOMHAMMKN  KOXM  4YerioBeka Npu  OEWCTBUM  HU3KOMHTEHCUBHOIO
MUIIMMETPOBOro nany4venust (A = 7,1 MM, NIOTHOCTb NOTOKa MoLHocTh — 0,1 MBT/CMz).

Ona peanmsaumm uenu ObINO MNpoBegeHO wuccrefoBaHne Ha 60 CTygeHTax-BorloHTepax
KEeHckoro nora B Bo3pacTe 18-23 netr 6e3 natomorMm CcepaevyHoO-COCyaAUCTOW  CUCTEMBI.
BosgerictBne  MUNNIMMETPOBBIM  M3NYyYEHMEM MPOBOAUNM C  MOMOLLLIO  TEepaneBTU4ECKOro
reHepatopa «KBY. PAMEL. OKCIMEPT-01» (A - 7,1 mm), nokanu3aumsa - obnacte Guonornyecku
akTmBHOM Toukn Gl-4 npaBow pyku B TedeHne 10-Tn CyTOK exxegHeBHO. ccnenoBaHve napameTpoB
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TKAHEBOro KpOBOTOKA MPOBOAMNM B obnactu Guonornyeckn aktmueHom Todkm Gl-4 npaBoi 1 nesom
pyk B TedeHue 1, 3, 5, 7 1 10 ceaHCOB BO3eNCTBUS C NMOMOLLIbIO METOAa Na3epHoOn JONMNNepoBCKON
rioymeTpum, ¢ UCNONb30BaHWEM ABYXKaHanNbHOro aHanmnsatopa mukpoumpkynaumm «JTAKK-02».

PesynbTaTtel uccnegoBaHUst CBUAOETENbCTBYWOT O TOM, YTO HU3KOMHTeHcuBHoe KBY-
BO3JENCTBUE OKasblBAeT BbIPaXXEHHOE BIIMSHME Ha MPOLECcChl MUKPOLIMPKYMSALUUA KPOBU B KOXe
YyernoBeka, YTO BblpaXaeTcs B U3MEHEHMM HEOCUUNMSATOPHbLIX U OCUUNNSATOPHbLIX XapaKTepUCTUK
0©asanbLHOro KPOBOTOKA.

OpHoKpaTHOe BO3L4ENCTBME MUSIIIMMETPOBBIM U3ITyYEHMEM MPUBOAUT K MECTHOMY CHUXEHWUIO
nepudepuyeckoro ConpoTMBEHNS U OOMUHUPOBAHUIO HYTPUTMBHOIO KPOBOTOKA, B MONb3Yy Yero
CBUOETENbCTBYIOT YBEMMYEHUE aMMIUTYO MWOTEHHbIX (HayMHasi C MEPBbIX MWHYT 3KCMO3MUUK
MUSIITMMETPOBOIO U3ny4eHus makcumarnbHo Ha 42,00%; p<0,01) n aHgoTenManbHbIX OCLMINALNA
TKaHeBOro kpoeoToka (c 10-om no 30-y0 MUHYTBI SKCMO3MUUM MakcumansHo Ha 47,53%; p<0,05) B
obnactu nokanusauumn KBY-sosgencteus.

[ecaTnkpaTHoe BO3OENCTBME 3MEKTPOMArHUTHbIM  (PaKTOPOM OKa3blBaeT Bblpa)KeHHOEe
BNUSHME HA W3MEHEHME KaK HeoCUMNNNATOPHbIX, Tak W  OCUUIASITOPHbIX MokasaTeren,
XapaKTepU3syoLLMX aKTUBHbIE N MNACCHMBHbIE (DaKTOPbl PEryNALUY MUKPOLIMPKYNATOPHBIX NPOLIECCOB,
NMPVMBOAS K YBEMNUYEHWIO aMnnuTyd SHJoTenuanbHbiX (MakcumanbHo Ha 47,53%; p<0,05),
MMOreHHbIX (MakcumanbHoO Ha 56,24%; p<0,01), HemporeHHbIX (MakcuManbHo Ha 29,03%; p<0,05) n
nynbcoBbIX (MakcumarnbHO Ha 48,37%; p<0,05) Ha dOoHe CHWXKEHUS aMnnuTyL ObIXaTernbHbIX (Ha
55,9%; p<0,05) puTMOB, CrefCTBMEM YEro SABMSETCS YBENMMYEHME BbIpaboTku Ba3oamnataTopos,
CHWKEHMEe neprudeprnyecKoro ConpoTMBIIEHNS B 00acTu apTepuon 1 Npekanunnsapos, yBeNnyeHe
MpUTOKa KPOBM B MMKPOCOCYAMCTOE PYCIO Ha hOHE YyIy4dLlLEHNsi BEHYNSAPHOroO OTTOKA.

PesynbTatel npoBefeHnst (apMakonorMY4eckon W OKKIMHO3VMOHHOW (PYHKLUMOHAMbHBIX Mpob
CBUOETENbCTBYIOT O BOBIIEYEHUN MUKPOCOCYAUCTOTO 3JHAOTENMS B MEXaHM3Mbl peanusauuu
BuonorM4eckoro 4enNcTBNS MUIIITMMETPOBOIO U3MyYEHUS.

[daHHble, nonyyeHHble B pe3ynbTaTe MPOBEAEHUS] OKKIMO3MOHHOMW W MNOCTyparibHOW
YyHKUMOHanbHbIX Mpob MNOATBEPXXOAKT BOBMEYEHME MWOMEHHOrO KOMMOHEHTa B peanusauuio
6uonorudeckon acpdekTnBHocTu gernctems MM KBY.

AHanu3 pesynbTaTtoB, MOMYYEHHbIX NMPW MPOBEAEHUWN AbIXaTeNbHOW MNpoObl yKasbiBaeT Ha
y4acTne HEMPOreHHOrO KOMMOHEHTa B MEXaHWU3Mbl AEWCTBUS MUSIITMMETPOBOIO U3MNYyYEHUSI.

Takum obpasoM, B MexaHuamax [OelcTBuss  HU3KoMHTeHcmBHoro 3MU  KBY Ha
MUKPOLMPKYIATOPHbIE MPOLIECCHl OCHOBHYK PpOJfib WUIPaKT SHOOTENUA-3aBUCUMBIN, MWUOTEHHbIN
3HAOTENUN-HE3ABUCUMBIN U HEMPOTEHHbIV KOMMOHEHTBI PErynsaumnmM TKaHEBOIO KPOBOTOKA.

KnioyeBble cnoBa: MUKPOLMPKYMALUUSA, HU3KOMHTEHCMBHOE 3f1EKTPOMarHUTHOE W3nydeHue
MUIIMMETPOBOIO Auana3oHa, MeTo NnasepHor SONMIepoBcKon hITIOyMETPUN.

MODULATION OF MICROCIRCULATION PROCESSES WITH THE HELP OF LOW INTENSITY
MILLIMETER RADIATION

Tribrat N.S., Chuyan E.N.

Tavrida national V.Vernadsky university
Center of a person functional condition correction,
Simferopol, Ukraine
e-mail: tribratnatalia@rambler.ru

It is known that electromagnetic radiation of extremely high frequency (EHR EHF) or millimeter
wave possess a significant biological effectiveness, and therefore is used in medical practice in
order to correct different disorders. Nowadays, microcirculatory effects of the millimeter radiation
are not researched. The goal of this study was to identify microhemodynamics changes of low-
intensity millimeter waves (A - 7,1 mm, power flux density - 0.1 m\W/cm?) in human skin.

In order the goal on the present study was researches on 60 student volunteers (females, 18-
23, without pathology of the cardiovascular system). The millimeter radiation leaven was performed
by therapy generator, "EHF. RAMED. EXPERT-01» (A - 7,1 mm), localization - the area of
biologically active spots GlI-4 right hand in a 10-day daily.

The investigation of tissue blood flow parameters was performed in the area of biologically
active spots Gl-4 right and left hands during 1, 3, 5, 7 and 10 sessions. Microcirculation parameters
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was measured by the method of laser Doppler flowmetry. Microcirculatory dual-channel device of
«LAKK-02» was used during the investigation.

The results of the researh state that low-intensity EHF-exposure influence on the
microcirculation in human skin. This results to a nonoscillatory and oscillatory changes
characteristics of basal blood flow.

The single influence of EMR EHF leads to a local decrease in peripheral resistance and
domination of nutritional blood flow. The increase in the amplitudes of myogenic (from the first
minutes of exposure millimeter waves as 42,00%, p < 0,01) and endothelial tissue blood flow
oscillations (from 10-th to 30-th minutes of exposure to the maximum 47,53%, p < 0,05) only in the
localization of EHF-exposure proves influence this statement.

EMR EHF multiple exposure has a significant influence on the change of nonoscillatory and
oscillatory indicators of passive and active regulation factors of microcirculatory processes. This
results in increased endothelial amplitudes (up to 47.53%, p < 0,05), myogenic (up to 56.24%, p <
0,01), neurogenic (up to 29,03%; p <0,05 ) and pulse (up to 48,37%; p <0,05) along decrease in
respiratory amplitude (at 55,9%; p <0,05) rhythms. The increase in the production of vasodilators,
decrease in peripheral resistance in the arterioles and precapillares, increase blood flow in the
microvascular along the background improved venular outflow is the result of the statements.

The pharmacological and occlusal function tests data indicate that the microvascular
endothelium in the mechanisms of implimention biological action of millimeter radiation is involved.

The occlusal and postural function tests data testifies the involvement of myogenic component
in the implementation of the biological effectiveness of EMR EHF. The respiratory samples data
testifies the involvment of neurogenic component in the mechanism of action of millimeter radiation.

Therefore, endothelium-dependent, endothelium-independent myogenic and neurogenic
components of the regulation of tissue blood flow plays the main role in mechanisms of the action
low-intensity EMR EHF on microcirculatory processes.

Key words: microcirculation, electromagnetic radiation of the millimetric range, method of
laser Doppler flowmetry.

BNMUAHWNE HU3KOMHTEHCMBHOIO 3JIEKTPOMAIHUTHOIO U3NYYEHUSA KPAWUHE 5
BbICOKOU YACTOTbI HA BECINMO3BOHOYHbIX XKMBOTHbIX (PETEHEPALINIO NMITAHAPUN,
HOUMULENLIO MONITKOCKOB)

TymansiHy, K.H., Kocmiok A.C.

TaBpuyeCKUn HaLUMOHanbHbIM YyHuBepcuTeT M. B.U. BepHaackoro, Cumdeponons, YkpauHa
e-mail: alexkostyuk@mail.ru

YCTaHOBMNEHO, YTO HU3KOMHTEHCMBHOE 3feKkTpoMarHuTHoe usnydeHune (OMW) yactotom 42,2
Mu, NNM - 10 mMBT/cm? WHTEeHcuUMpyeT pereHepaumio nnaHapwui Dugesia tigrina. O6 atom
CBUOETENbLCTBYIOT BO3pacTaHWe MHOEKCa pereHepaunm, CKOPOCTU UX OBWKEHMS MO CPaBHEHUIO C
WHTaKTHbIMW XMBOTHbIMW. [lpyn pernictBun OMW  KpanHe Bbicokor 4actoTbl (KBY) paHblie
dopMMpytoTCS nasa y XMBOTHbIX. CTUMynupylollee OENCTBME ANEKTPOMArHUTHOro daktopa Ha
pereHepauuio NnaHapui YMEHbLIAETCS C YBENNYEHNEM YMCNa SKCNO3NULIUNA.

OMN KBY cHwxaeT Houuuenuuio WHTaKTHbIX MonmockoB Helix albescens. PasBututo
aHTMHouMuenTuBHoro adpdpekta MpelecTByeT  KpaTKOBPEMEHHOe  (NepBble-TPeTbU  CYTKM)
BO3pacTaHWe YyBCTBUTEITbHOCTM K TEPMUYECKOMY CTMMyIy. HaumHasa ¢ 4yeTBepToro BO34enCTBuMSA
KoappmumeHT adhHEKTUBHOCTN HapacTaeT C Kaxaon nocnefyrollend sKcnosuuuen n gocrturaet
makcumyma (17,5+1,23%, p<0,001) Ha 16 cyTkn. Ha Takom ypoBHe OH OCTaeTcs B TeYeHue Tpex-
yeTbIpex AHeN, a 3aTeM K 21 CyTKaM CHMKAETCS O UCXOOHOIO YPOBHSI.

OnNeKTpOMarHMTHOe SKPaHUPOBAHMWE BbI3bIBAET (PasHble M3MEHEHUA HouMuenuuu: Ccragus
rmnepanre3nmn cMmeHsieTcsa runoanretndeckum acpdektom. Bosgenctene M KBY Ha mMonmockos,
HaxoOsWMXCA B YCMOBUAX 3MEKTPOMAarHUTHOIO 9KPaHWPOBaHUSA, OFpaHW4YMBaeT pasBuUTHe
rMnepanre3nn, He U3MeHSS BbIPAXXEHHOCTU rnoanretTuyeckomn dasbl.

ONEeKTPOMarHMTHOE 3KPaHUPOBAHME CHWDKAET BbIPAXXEHHOCTb aHTMHOLMLENTUBHOIO AENCTBUS
OMMW KBM B pasnnyHble cpoku akcnepumeHTa Ha 4-7% (p<0,05).

IX MexxayHapogHas kpbiMckasi koHdepeHuusa “KOCMOC U BUOCDPEPA”, 2011
IX International Crimean Conference “COSMOS AND BIOSPHERE”, 2011


mailto:alexkostyuk@mail.ru

[NokaszaHa ponb ONUMOMAHOW CUCTEMbI B M3MEHEHUN HOLMLEMNLUMN MOMMOCKOB NPU OEACTBUU
OMU KBY Ha pasHbiXx 3Tanax ee pofnb HeoguHakoBa. B TeueHue nepBbIX-TPETbUX CYTOK
BosgencteBum OMW  KBY npu npenBaputenbHOM  BBEAEHMM  HANOKCOHA  YCUIMBAETCS
rmnepanretnyecknii adpcpekt MU KBY, 4TO, No-BMOMMOMY, CBSA3AHO CO CHWXXEHUEM aKTMBHOCTU
onuonaHom cuctembl. Ha uyeTBepTble-BOCbMblE CYTKM Y WHTaKTHbIX >KUBOTHLIX, AEBATble-
OAWHHAaALATble CYTKU Y XXMBOTHbIX, HAXOOALLMXCHA B YCNOBUAX 3MEKTPOMArHUTHOIO SKpaHUPOBaHWUS,
aHTUHouMUenTuBHbIN acbdpekt MU KBY nonmHOCTbIO HMBENUPYETCS HANOKCOHOM, T.e. sIBNSeTCA
MONMHOCTBIO onnonaobycnoBneHHas. B ganbHenwmne cpokn HabnogeHus nog BIUSHMEM HarnoKCoHa
aHTVHOUMLENTUBHBIA 3EKT MPOrPECCMBHO CHWXKAETCS U MpubnukKaeTcsa K Hymi B KOHUE
3KCNepuMeHTa, T.e. OnMomgobyCrnOBMEHHOCTb aHTMHouMuenTuBHoro Aerncteusa OMU KBY
CHWXaeTCa C YyBEeNIMYEHWEM CpPOKOB HabnogeHwsi, 4To, MNO-BUAMMOMY, CBA3aHO C pPa3BUTUEM
TONEepPaHTHOCTU OMMOVAHOW CUCTEMBI.

Mpn MHorokpaTHom BosgenctBun OMWN  KBY wmHdbpagnaHHaa puTMuKa napameTpoB
pereHepauun nnaHapui (UHOEKCa pereHepauuun, CKOPOCTU OBWXKEHWUSI) U HOLMLENUUA MOJISTIHOCKOB
(mopora u naTeHTHOro nepuoga) W3MeHSeTCa. OTM M3MEHEHMS 3aKMo4altoTCs B BblpaXKEHHbIX
nepecTporikax CTPYKTYpbl CMEKTPOB, a TaKkkKe B TEHOEHUMU K MepecTponke amnnutyaHo-chasHbIX
cooTHowleHun. Mpu genctBum OMU KBY ¢ M3MEHEHHOW 3NEKTPOMAarHUTHbIM 3KpaHMPOBaHMEM
HouMLenunen N3SMEHEHNS PUTMIKK Boree BbIpaXKeHbI.

OnuongHaa cuctema y4yacTBYET B W3MEHEHUM WHPaAWaHHOW PUTMUKU NapameTpoB
HOLUMLIENUMA MONIIOCKOB MOA BIUSIHUEM SrEeKTPOMarHUTHbIX dhakTopoB. BBegeHue HamokcoHa
XMBOTHbIM, noaseprHyTeiM genctemio AMW KBY Ha MHTAKTHBIX XXMBOTHbLIX, @ TakkKe MOIMCKOB,
HaxOoAsLMXCA B YCIOBUSX 3NEKTPOMArHUTHOIO 3KPAHWPOBAHWS,, U3MEHSET CTPYKTYpPY CMEKTPOB,
pes3ko casuraeT asbl B nepuogax =5,8; =8,2 cyTok.

THE INFLUENCE OF LOW-INTENSITY ULTRA-HIGH FREQUENCY ELECTROMAGNETIC
RADIATION ON THE INVERTEBRATES (PLANARIA REGENERATION, NOCICEPTION OF
SNAILS)

Tumanyants K.N., Kostyuk A.S.

Taurida National V.. Vernadsky University, Simferopol, Ukraine
e-mail: alexkostyuk@mail.ru

The thesis presents research of the influence of 42,2 GHz, 10 mW/cm? power density low-
intensity electromagnetic radiation on planaria (Dugesia tigrina) regeneration and on nociception in
snails (Helix albescens). The research shows that low-intensity ultra-high frequency (UHF)
electromagnetic radiation (EMR) intensifies regeneration in Dugesia tigrina. This stimulating effect
attenuates with the increase in exposure to such electromagnetic radiation.

UHF EMR decreases nociception in snails. This antinociceptive effect is preceded by a short-
term (days 1 through 3) increase in thermosensitivity.

Electromagnetic shielding causes nociception phase shifts: hyperalgesic stage is followed by
hypoalgesic effect.

The influence of UHF EMR on snails that were shielded from EMR limits the extent of
hyperalgesia without affecting the extent of the hypoalgesic phase.

The role of the opioid system at various stages in the modulation of nociception in UHF EMR-
affected snails is not consistent. During days 1 through 3, the activity of the opioid system
increases. During days 4 through 8 in instance animal and during days 9 through 11 in EMR-
shielded animals, the antinociceptive effect of UHF EMR directly correlates to the activity of the
opioid system. At the later stages of observation, the correlation between the opioid system and the
antinociceptive effects of UHR EMR weakens.

Repeated exposure to UHR EMR alters the structure of the spectra of infradian rhythmicity of
regeneration and nociception paramaters, in planaria and snails respectively. In addition, amplitude-
phase correlations tend to change following repeated exposure to UHR EMR. Changes in
rhythmicity are more pronounced when electromagnetic shielding of nociception is changed.

The opioid system, under the influence of electromagnetic factors, is involved in the changes of
infradian rhythmicity of nociception parameters in snails.
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OEWUCTBUE PAOUOBOJH HA PACTYLLME KNETKN

Wanumoe B.B., YeuynuH U.B.

KaHagckuii HaydHbIn LeHTp, BaHkyBep, KaHaga
e-mail:vladimir057@yandex.ru, iticom@hotmail.com

CpepHsasa ckopocTb pocTa rpmboB Mucor B HopmarbHbIX nabopaTopHbIX YCIOBUAX COCTaBNseT
BenuumMHy V=5 HM/C. QnekTpomMarHUTHble BOSHbI OT paspsga [1] ¢ yaenbHOW MOLHOCTb p < 1
MKBT/CM2 He oKa3blBalOT CyLleCTBEHHOrO BnusHuMA Ha V. Ecnm p > 1 mkB1/cm2, rpmbkn
OCTaHaBNMBAKOT CBOE pa3BuTUE — cnopaHrnm y Mucor He nosenstoTcs. CpegHss V pocTKoB ropoxa
— 160 Hwm/c. Mpn obnyyeHnn poctkoB ropoxa ¢ p = 0.1 mBT/cmM2, ckopocTb pocta V = 65 HM/C; a
npu p = 2 MkBT/cM2, ckopocTe pocta V = 120 Hm/c.

MexaHuam yrHeTeHMsi pocTa KIEeTOK CBsi3aH C OCODEHHOCTAMW  B3aMMOOEWNCTBMS
3MNEKTPOMArHMTHOTO NOJIA BOJTHbI C MONAPHbLIMK FpynnaMy 6MoMoneKyn, QUNonsaMu Bogbl 1 ApYrMMu
3apsHKEHHBIMM YacTMLamMu B XuBOM kneTke. Cuna, OenCTBYOLWAsA Ha 3apsbkeHHble YacTuubl U
OUMONu BeLecTBa, OnpefenseTtca B OCHOBHOM 3MeKTPUYECKUM Mofem, T.e. BekTopom E
3MNEKTPOMarHUTHOrO Mons BOMHbl. B npouecce BbIHY>XOEHHBIX konebaHui MONApHbIX rpynn C
yacToTon f, MakpomMoneKynbl NOrMoLWaT SHEPIMIO NagarLwen BonHbl. [oTeHumanbHas sHeprua W
OUMors, NOMELLEHHOrO BO BHELLHEE aneKTpuyeckoe nore, pasHa no senvdinde W = (p E), roe p —
3MNEKTPUYECKU MOMEHT aunons, E — HanpsKeHHOCTb amnekTpuyeckoro nons. B nepemeHHOM
9MNEKTPUYECKOM MOSie  MOTEHUManbHas 3HEpPrust MNEpPEeXOAUT B KMHETUYECKYIO  SHEPIUto
kornebaTenbHOr0 WNM  BpawaTenbHOro ABWKEHUA MOMSAPHOM rpynnbl € KO3 PULMEHTOM
npeobpasoBaHuss K. lMonHasa aHeprusi, MOrnolwleHHas Of4HUM JunornemM 3a Bpemsi obnydeHus,
coctaBnset BenuunHy Wp = K(pE)Tf, roe: T — Bpemsa obny4veHus knetku. [nst GuomMmakpomonekyn
cymmapHasa aHeprns Wp MOXeT JocTuraTb OOCTaTOYHO OONbLUMX 3HAYEHWMI MO CPaBHEHMIO,
Hanpumep, C 3HEPrUsIM1 BOAOPOLHbIX CBA3EN.

B npouecce pocTta KNeToKk CUHTE3NPYKOTCS HOBble BELLECTBA, HanpuMep Takue Kak:
crneuudpmyeckme denku, docconunuabl, onvrocaxapa, HyKIEMHOBbBIE KUCIOTbI, MUKONPOTENHbI U
ap., HeobxoaMMble ONSA NOCTPOEHUsI KINETOK NMPOPOCTKOB M MX OpraHoB. PassButne npopoCTKOB
NPOUCXOAMT MNWWb NPW ONTMMAsbHbIX TEMMNepaTypHbIX W CBETOBLIX pexuMMax. B 4JacTHocTw,
YCKOpPEHME pas3BUMTUS Ha HaHoYacTMuax yrnepoga [2] CBA3aHO C BblAENEHWEM CUSIbHEWMLLINX
okncnutenen — OH* pagmkanoB npu pacnage MOorekyn BOAbl HA MOBEPXHOCTM HaHOKIacTepoB
yrnepoga.

BHelHe sHepreTnyeckMe BO3OENCTBUSA, KOTOpble co3fatoT Hambornee 6naronpusTHble
YCINOBMS ANl pOCTa KMNEeTOoK, NexaT B O4YEHb Y3KOM Auana3oHe 3HavyeHu. CBA3aHO 3TO C TeM, YTO
CVYHTE3 COEAWHEHWA [N MOCTPOEHUS HOBbIX KIETOK MPOUCXOAUT Ha (POHE 3SHEepreTUyHecKmx
TepmModyKTyaLuin, KOTopble ABMASIOTCA CreACTBUEM XaoTMYHOCTU TEMMOBOTO ABWMXEHUS YacTuy,. B
MOMEHT  (pryKTYaUUOHHbIX 3HEPreTUYECKNX BCMJIECKOB aTOMbl MPUOOPETaT KUHETUYECKYHD
3HEPrno, KoTopasi HAMHOro onbLue, YeM CPeHASA TennoBas dHeprus ABmkeHus vactuy [3]. 3T1o
NpensaTcTByeT COEAMHEHUI0 YacTuL, W CUHTE3y HOBbIX BellecTB. OOHOBPEMEHHO 3Heprus
pPaanoBOIH MOXET CMOCOOCTBOBATL paspyLUEHMIO cnabbix MEXMONEKYNapHbIX cBa3en BaH — gep —
Baanbca, Hampumep TakMx Kak: MOMsAPHble, BOAOPOAHbIE, OPUEHTAUMOHHBIE M Ap. OTn
MEXMOINEKYNSIPHbIE B3aMMOLENCTBUS  CTabunmnampytoT KOH(OPMAaLMOHHYK CTPYKTYpy OenkoB
KNeTkn,  CO3JalT  HAOMONEKYNsipHble  KNeTouHble  arperaumn.  Bugbl  onTumanbHbIX
MPOCTPAHCTBEHHbIX CTPYKTYp OMOMAaKpOMOIEKyn, W3 KOTOPbIX COCTOAT KOMMOHEHTbI UM OpraHbl
KneTkn, obecneymBaldT e€e XuU3HedesTeNnbHOCTb. Ha (¢oHe TennoBow 3HeprMv pPagMoBOJTHbI
€O30al0T AOMOSTHUTENbHBIE 3HEPreTUYECKUE BO3MYLLEHMS B PaCTyLLEN KneTke n B cpeae, BHOCAT
0e30praHn3aumio B OYHKLMM KNETOYHbIX CTPYKTYP M B KOHEYHOM UTOre TOPMO3AT POCT M pa3BuTUE
KMNeTOK.

PagnoBonHel 0T 6apbepHOro pa3psiia XopoLUo NMPOHMKAT B BMonornyeckme oobekTbl U TENo
yenoBeka. OddeKkTMBHOCTE paboTbl  Takmx rasopaspsgHblX — YCTPOWCTB — onpefensercs
n3ny4yaTtenbHbIMW XapakTepucTUKaMM MnasMbl paspsga M MOLLHOCTBIO HakKayku pas3psigHOro
npomMexyTka [1]. CnekTp mM3nydeHun paspsiga YyBCTBUTENEH K COCTaBY ra3a — pa3psig B TsKenblX
raszax Ar, Kr, Xe — faet aHepreTu4eckuin cnekTp B 6oriee KOpOTKOBOMTHOBOM 06actu U3nyyeHus.
Mpubopbl Ha Mx OCHOBE HaMAyT LUMPOKOE MPUMEHEHNE B MEAWLMHE, B YACTHOCTY ANSt TOPMOXEHUS
WM OCT@HOBKM pasBUTUSA HOBbIX OMyXOnewn, pasnuyHbiXx ¢opM HOBOOOpasoBaHUW, ApYyrvx
NaToNorn B TKAHSIX UK OpraHax.
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EFFECTS OF RADIO WAVES ON GROWING CELLS
Shalimov V.V., Chechulin L. V.

Canadian Research Centre, Vancouver, Canada
e-mail: vladimir057 @yandex.ru, iticom@hotmail.com

The average growth rate of Mucor fungi under normal laboratory conditions amounts to V = 5
nm/s. Electromagnetic waves from the dischargem with the specific power p <1 mkW/cm? have no
significant effect on V. If p> 1 mkW/cm?, the fungi stop their development and Mucor spores do not
appear. Average V of pea sprouts is 160 nm/s. The irradiation of pea sprouts with p = 0.1 mW/cm?,
the growth rate V = 65 nm /s; and when p = 2 mkW/cmz, the growth rate of V = 120 nm /s.

The mechanism of inhibition of cell growth is associated with the peculiarities of the interaction
between electromagnetic wave field and the polar groups of biomolecules, the dipoles of water and
other charged particles in living cells. The acting force on charged particles and substance dipoles
is determined mainly by the electric field, i.e. vector E of the electromagnetic wave field. In the
process of forced vibrations of polar groups with a frequency f, the macromolecules absorb the
energy of the incident wave. Potential energy W of the dipole in an external electric field has a
magnitude of W = (p E), where p - is electric dipole moment, and E - is electric field. In an
alternating electric field, potential energy is converted into kinetic energy of the vibrational or
rotational motion of polar groups with a conversion factor K. The total energy absorbed by a dipole
at the time of exposure amounts to Wp = K(pE)Tf,

where: T - is irradiation time cells. For biomacromolecules, the total energy Wp can reach
sufficiently high levels when compared to, for example, energies of hydrogen bonds.

The growth of cells synthesized new compounds such as: specific proteins, phospholipids,
oligosugars, nucleic acids, glycoproteins, etc., needed to build sprouts and their organs. The
development of sprouts occurs only under optimal temperature and light regimes. In particular, the
accelerated development of carbon nanoparticlesm is related to the release of strong oxidants OH*
radicals in the decay of water molecules on the surface of carbon nanoclusters.

The effects of external energy (the effects that create favorable conditions for cell growth) are
located in a very narrow range of the readings. This happens because the synthesis of compounds
for the construction of new cells occurs against a background of thermo-fluctuating energy, which is
a consequence of the chaotic thermal motion of the particles. During the fluctuating energy bursts
the atoms gain kinetic energy; this energy is much larger than the average thermal energy of the
particles Bl This prevents the aggregation and synthesis of new substances. Simultaneously, the
energy of radio waves can contribute to the destruction of the weak intermolecular Van der Waals
forces in bonds such as: polar bonds, hydrogen bonds, orientation bonds, etc. These intermolecular
interactions stabilize the conformational structure of proteins cells and produce supramolecular cell
aggregation. The types of optimal spatial structures of biomacromolecules that form the
components and organs of the cell provide the cell with vital functions. The radio waves create
additional energy perturbations in the growing cell and environment against the background thermal
energy; they contribute to the disruption of the function of cellular structures and ultimately hamper
growth and development of cells.

Radio waves emitted by the_barrier discharge pass into biological objects and human body
well. The effectiveness of such discharge devices is determined b]y radiative characteristics of the
discharge plasma and the pumping power of the discharge gap [, The emission spectrum of the
discharge is sensitive to the composition of the gas - discharge in heavy gases Ar, Kr, Xe gives an
energy spectrum in shorter radiation wavelengths. Devices based on this emission can have wide
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applications in medicine; in particular, they can slow down or stop the development of new tumors,
various forms of malignant growths and other abnormalities in tissues or organs.
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W3MEHEHWE XAPAKTEPUCTUK 33 AETEA BO BPEMSA CEAHCOB OEPATHOW CBA3U C
NMPUMEHEHUEM TABJIULbI MAOAPA

3iicMoHm E.B., 1.I1yufok H.B., 'Anueea T.A, zMadﬂp C.-A.W., *Koeaneeckas E.3., "Maenenko B.b.

1TaBpVNe(:Kvu?l HaLMoHanbHbIM yHBepcuteT M. B.U. BepHaackoro, Cumdeponons, YkpauHa
206LUECTBEHHbII ueHTp «Mogyc Kornopucy», Knes, YkpanHa

M3BeCcTHO, 4YTO NCMXOU3NONOTMYECKOE COCTOSIHME YerioBeKa TEeCHO CBS3aHO C TaKuUM
KOCMMYECKMM (haKTOPOM KakK XapakTepUCTUKM BMAMMOrO CMEKTpa COMHEYHOro uanyyeHus. B ceasu
C 9TMM Lenbl UCCnegoBaHust ObiNo BbISBIIEHWE W3MEHEHUA NapamMeTpoB JIEKTPUYECKOWN
aKTMBHOCTU TOfIOBHOIO Mo3ra y AeTeln B NpoLecce ceaHCoB 0OpaTHOM CBA3U MO XapakTepuUcTUKaM
O3l (33r-0C) ¢ npumeHeHnemM LBeTOBOM Tabnuupl Magspa.

LiBeToBas Tabnuua npegbsiBnanacek ¢ akpaHa LCD TFT moHutopa. O6patHas cBasb (OC)
Oblna npegcTaBneHa B AByX BapuaHTax. [Mpu mcnonb3oBaHWM BapuaHTa | ApKOCTb OOHUX LIBETOB
yBenuymMBanacb B OTBET Ha yCUJIeHVWe aMnnuTygbl TeTa-puTMa C 4actoton 4-8 I, a sIpKOCTb
OPYrMX — B OTBET Ha yCuneHne amnnutyabl ansga-putMma ¢ yactoton 10-13 'y. MNogo6Hble ceaHcbl
npoBogunnck ¢ nNatbto aetbMu 11-14 net. C yeTbipbMsi AeTbMU 8—13 neT npumeHsancs BapuanT
— SPKOCTb BCEX LBETOB Tabmnuubl 3aBucernia OT BENUYUHbI aMmnnuTygbl anbda-putma. B obomx
crny4yasx 3ajada MCnbITyeMbIX 3aknuyanacb B JOCTWKEHWM COCTOSIHWUS, Mpu KOTOpoMm Oyaer
yBENUYMBATBLCHA SPKOCTb LBETOB, 3aBUCALLAA OT aMmnmTyabl anbda-puTma. TPEeHUHr cocTosn 13
BOCbMW ceaHcoB. Pernctpauusa v aHanma 33 ocyLecTBASIMCbL MO OBLLENPUHATON MEeToOMKe C
MOMOLLBIO KOMMBIOTEPHOrO TENEMETPUYECKOrO anekTpodHuedanorpada («Tpegekc», YkpauHa).
O3l-noTeHumanbl OTBOAMITM MOHOMNOMSAPHO OT 16 cTaHAapTHbIX NokycoB. CurHan OC meHsancs B
3aBMCMMOCTU OT XapakTepucTuk putmoB IOl B nokyce C4. AHanusy nognexana puHamuka
BEMWYMHbI OTHOLLEHUS aMmnnTyg anbda- N TeTa-puTMOB BO BPEMS CEAHCOB, OIS Yero 3HadeHus
OAHHOTO OTHOLUEHUs BO Bcex 3anucsax O3 y BCex MCMbITyeMbIX YCPEQHANUCh Kaxable 2,56
CeKyHObl.

B pesynbTarte Obina BbisiBNEeHa NONOXUTENbHAA AUHaMMKa BENIMYMHBI OTHOLUEHUS amMnnnTyq
anbta- n Teta-putmoB. [lpy ncnonb3oBaHMM BapuaHta | MONMOXUTENbHas OUMHAMWKA LAHHOMO
OTHOLWEHMA Habnoganacb NPeMMyLLEeCTBEHHO B MpaBOW LeEHTpanbHOM obnactu, a Takke B
3aTbINIOYHbLIX 00nacTax 06omx nonywwapui, a NpyM UCMonb30BaHuM BapuaHTa |l— npenmyLLecTBeHHO
B LEHTParbHbIX 1 TEMEHHO-BMCOYHBLIX 0bOnacTax oboux monywapuvin, a Takke B JIEBOW TEMEHHON
obrnacTtu (pMCyHOK).
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PucyHok. YcpegHeHHble No BCeM ceaHcaM rpaduku OUHAMUKLA BESMYMHBI OTHOLLEHMS
amnnutyq anbda- u TeTa-puTMOB a) B NEBOV 3aTblnovHon obnactu (nokyc O1) y natu geten npu
ncnonb3oBaHMn BapuaHTa | npeabsaABneHuss obpatHoW cBA3M 6) B MpaBoVi TeMEHHO-BMCOYHOM
obnactu (nokyc T6) y 4eTBepbIX AeTen Npu UCnonb3oBaHny BapuaHTa |l npegbsasneHns obpaTHon
cBs3n. o ocn abcumcc — BpeMms, C; MO OCYU OpAMHAT — BEMNWYMHA OTHOLUEHWS amnauTyd pUTMOB
(ycn. eq.).

Bbonbluee uncno obnacten, B KOTOpbIX Habnganack NONOXUTENbHAs AWHAMWKA BENUYMHDI
OTHOLLEHMS amnnuTyq anbga- 1 TeTa-putMOoB, NpY UCMNOMb30BaHNM BapyaHTa Il MOXXHO 06BACHNUTL
TeM, YTO [OaHHbIA BapuaHT Obin nerdye Ans BocnpuATus. OeTam Obino npolle oTcnexusatb
3aBMCMMOCTb MeXOy COOCTBEHHbLIM MCUXO3MOLMOHANBHBIM COCTOSHMEM U SIPKOCTBIO BCEX LIBETOB
Tabnuupbl, YeM 3aBUCUMOCTb MEXAY PasfUYHbIMU COCTOSIHUSIMU U IPKOCTbIO ABYX FPYMM LBETOB.

HacTosilwime pesynbTaTtbl CBUAETENLCTBYIOT O BO3MOXHOCTM HaMpaBfEHHOrO W3MEHEHUS
nattepHa A0l geten ¢ nomowbio ceaHcoB ABM-OC, npu KOTOpLIX yNpaBnseMbiM NMapamMeTpoMm
ABNSAETCA APKOCTb LBeToB Tabnuubl Magapa. O npupoge BnusiHus ugetoBon 33MN-OC y yenoseka
MOXHO BbICKa3aTb NULLb NPUONU3UTENBbHbLIE NPEeanonoXeHus. He MCKNYeHo, YTO U3MeHsoLLme
CBOIO SIPKOCTb CBETOBbIE TOHA COOTBETCTBYIOT COCTaBMSIOWMM CriekTpa AHEBHOMO, YTPEHHEro Unn
BEYEPHErO €CTECTBEHHOIO OCBELLEHUS. Takoe OCBELLUEHNE acCoUMMpyeTCcsi C COCTOSIHUEM
MOBLILLUEHHOW aKTMBHOCTM WNW, HAobOpPOT, MOKOS, 4YTO TO3BOMSIET aKTUBHO perynupoBaTb
B3aMMOAENCTBME NPOLIECCOB BO3OYXKOEHUS U TOPMOXEHUS B HEPBHOW CUCTEME.

CHANGES OF EEG CHARCTERISTICS OF CHILDREN DURING BIOFEEDBACK SESSIONS
USING MADYAR’S TABLES

'Eismont E. V., 1Lutsyuk N.V., 'Alieva T.A, 2Madyar S.-A. I, 2Kovalevskaya E.E., "Pavienko V.B.

'"Taurida National University named after V.I. Vernadsky, Simferopol, Ukraine
Social center "Modus Koloris", Kiev, Ukraine

It is known that psychophysiological human state is closely linked to such space factor as
characteristics of the visible spectrum of solar radiation. In this regard the aim of the study was to
identify changes of the parameters of electrical brain activity in children during the feedback
sessions on the characteristics of EEG (EEG-FB) using Madyar’s color table.

The color table was presented from LCD screen of TFT monitor. Feedback (FB) was presented
in two variants. When using first variant brightness of some colors increased in response to
increased amplitude of the theta-rhythm with a frequency of 4-8 Hz, while the intensity of others - in
response to increased amplitude of alpha-rhythm with a frequency of 10-13 Hz. Similar sessions
were conducted with five children of 11-14 years. With four children of 8-13 years second variant
was used when brightness of every color table was dependent of alpha-rhythm amplitude. In both
cases, the task of the probabitioners was to reach a state in which brightness will increase, that
depends on the amplitude of alpha-rhythm. The training consisted of eight sessions. EEG recording
and analysis were carried out according to generally accepted method using computer telemetric
electroencephalograph ("Tredex", Ukraine). Electrodes were placed monopolar to 16 standard
locuses. FB signal changed depending on the characteristics of EEG rhythms in the C4 locus. The
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dynamics of alpha- and theta-rhythm amplitudes ratio during the sessions was analyzed. Value of
the ratio was averaged every 2.56 second in all EEG recordings in all probabitioners.

Positive trend of the ratio of alpha- and theta-rhythm amplitudes was revealed. When using first
variant positive dynamics of the ratio was observed predominantly in the right central region, as well
as in the occipital regions of both hemispheres, and with the second variant positive changes
occurred mainly in the central and parietal-temporal areas of both hemispheres as well as in the left
parietal area (Figure).
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Figure. Averaged values of ratio of alpha- and theta-rhythm amplitudes on all sessions, a) in
the left occipital region (locus O1) using the first variant of feedback signal presentation with five
children b) in the right parietal-temporal region (locus T6) in four children using second variant of
feedback presentation. Abscissa - time, s, ordinate axis - the ratio of the amplitudes of the rhythms
(arbitrary units).

A greater number of areas in which the positive dynamics of the ratio of alpha- and theta-
rhythms was revealed, using second variant of feedback signal presentation can be explained by
the fact that this variant was easier for perception. It was easier for the children to track the
relationship between one's own psycho-emotional state and brightness of all table colors than the
relationship between different states and the brightness of two color groups.

Obtained results indicate the possibility of directional changes in EEG patterns of children using
the EEG-FB sessions, in which controlled parameter is the brightness of Madyar's color table. On
the nature of the influence of color EEG-FB in humans one can make only assumptions. It is not
excluded that changing its brightness light colors correspond to the components of the spectrum of
day, morning or evening daylight. Such lighting is associated with a state of activity or, conversely,
the rest that allows you to actively regulate the interaction of excitation and inhibition processes in
the nervous system.

TOWARDS A UNIFICATION OF PHYSICS, CHEMISTRY, AND BIOLOGY THROUGH TORSION
FIELDS AND THE KLEIN BOTTLE LOGIC

Diego Lucio Rapoport

Universidad Nacional de Quilmes, Buenos Aires, Argentina & Telesio Galilei Academy of Science, London
e-mail: diego.rapoport@gmail.com

We present a proposal for unification of quantum chemistry, biochemistry, cell biology,
embryological differentiation, genetics, evolution, physiology and cognition, in terms of the
physics of torsion fields and the associated logophysics of paradoxical structures such as the
Klein bottle and the Hyper Klein bottle. We discuss the heterarchy of reentrant systems principle
associated to the latter, and the multivalued Klein logic and its relation with cognition and
quantum fields. We discuss Klein bottle self-penetration as a constitutive logophysical principle,
fundamental to the periodic table for stable nuclides and as a principle of biological
self.organization. We discuss the role of quantum potentials and the torsion geometry of quantum
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chemistry, and the relations with shape and conformation of molecules as a new paradigm for
chemistry in terms of topology and spacetime geometry. We apply this to formulate a novel
principle for allosterics, related to the proposal by J, Benveniste. We discuss the role of torsion
geometries and this topological allosterics with electromagnetic potentials and the Aharonov-
Bohm phenomenae in cell biology and ordered domains. We discuss the relations with regards to
a new paradigm for nanobiology related to the properties of non-bulk water by G. Pollack, and
discuss the physicalist conceptions of G. Ling and R. Gordon. We introduce the torsion geometry
of differentiation waves in embryogenesis, as a biomechanical model associated to the cell
splitter, the action of a Time operator and its Klein bottle logic (Kbl) and discuss its relations with
cell state determination. We propose a 4-state topological model for the codification of the
embryological differentiation in terms of the Kbl of the genetic code. We constrast the ensuing
fractal self-referential non-linear bauplan of embryological development with the dual state
differentiation linear tree proposed by Richard Gordon in his theory of evolution associated to the
purported dual-state embryological differentiation produced by differentiation waves. We
construct the genetic code in terms of the Klein bottle logic, and present novel Hyper Klein bottle
and torus topologies related to the subalphabets of the genetic code. We establish a relation with
the Dirac algebra of quantum mechanics, and discuss the relation between the degeneracy of the
genetic code and the action of a Time operator, with the transformations of the algebraic
structures of the genetic code. We present a proposal for evolutionary theory, based on our
previous findings and the existance of biological periodicities.

THE EXPRESSION AND FUNCTIONAL ROLE OF AIRWAY EPITHELIAL TRANSIENT
RECEPTOR POTENTIAL (TRP) CHANNELS IN RESPONSES TO ENVIRONMENTAL
CHEMICAL AND THERMAL IRRITANTS

Zholos A.1, Hanrahan S.1'2, Stokesberry S.z, Elborn J.S.z, Ennis M.z, McGarvey L2

Centre for Vision and Vascular Science and 2Centre for Infection and Immunity, Queen’s University Belfast,
Northern Ireland, UK

Exposure to chemical (e.g. cigarette smoke, air pollutants) and thermal (e.g. cold air) irritants
is an important environmental health risk factor, especially in patients with respiratory diseases
including asthma, chronic obstructive pulmonary disease (COPD) and chronic cough. Due to the
development of hypersensitive airway reflexes even relatively innocuous stimuli such as aerosols,
strong odours or changes in air temperature frequently provoke coughing and bronchospasm in
such patients. In recent years, a novel superfamily of cellular receptors termed the Transient
Receptor Potential (TRP) channels has been extensively characterised (Venkatachalam & Montell,
2007; Wu et al., 2010). These channels play key roles in sensing diverse environmental factors as
well as in signal transduction in different cell types (Damann et al., 2008). There is also growing
evidence for their involvement in various disease states, including respiratory diseases (Nilius et al.,
2007). However, TRP receptors in the human respiratory epithelium remain poorly characterised.
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We aimed to investigate the expression and functional roles of several TRPs, with primary
focus on sensitive to temperature and pungent chemicals receptors, including TRPA1, TRPMS8 and
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TRPV1 nonselective calcium-permeable cation channels. TRP expression and function was
examined in primary human nasal epithelial cells (NEC) obtained by nasal brushings, in primary
human bronchial epithelial cells obtained by bronchial brushing from healthy volunteers (PBEC) and
in cultured human bronchial epithelial cells (16HBE140-). Molecular expression of TRP receptors
was determined at an mRNA and protein level using quantitative real-time PCR (gqRT-PCR),
Western blots and immunocytochemistry. Functional expression was assessed based on the action
of selective TRP agonists and antagonists with the use of patch-clamp recording techniques (whole-
cell configuration) and laser confocal calcium imaging in Fluo-4 loaded cells.
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Gene transcripts for TRPA1, TRPM8 and TRPV1 were revealed in all cells by PCR and gRT-
PCR. Protein expression for these channels was also detected in all cells, with the exception of
TRPA1 in NEC.

TRPV1 is primary heat-sensitive receptor, which is also activated by a number of known
respiratory irritants, in particular acidic gases and particulates contained in air pollution. Chemicals
including capsaicin, the pungent extract from chilli pepper, cause burning sensation via activation of
TRPV1 and readily induce cough in animals and humans. In contrast, TRPM8 and TRPA1 are
primary detectors of cold, which also selectively respond to “cooling” compounds of plant origin
such as menthol, eucalyptol and cinnamaldehyde. Confocal calcium imaging studies revealed a
dose dependant activation of TRPM8 in HNEC in response to menthol application (ECsq ~ 60 pM)
which was ablated in the presence of TRPM8 antagonist, 10 yM BCTC. TRPA1 functional
expression was also revealed in PBEC by responses to cinnamaldehyde application (ECsq ~ 50 M)
which was ablated in the presence of TRPA1 antagonist, 30 yM HCO030031. Patch-clamp
experiments provided strong evidence for plasma membrane expression and function of these
channels. Thus, application of specific TRP agonists, such as capsaicin (TRPV1 agonist, Fig. 1)
and menthol (TRPM8 agonist, Fig. 2) produced robust membrane current responses with
characteristic biophysical “TRP signatures” (current kinetics, outward rectification in current-voltage
relationships) in bronchial epithelial cells.

These data show that TRPV1, TRPA1 and TRPMS8 are functionally expressed in the lower and
upper airways where they can play important roles in airway responses to chemical irritants,
environmental pollutants and thermal stimuli. These channels are potentially important as they
respond to noxious stimuli which typically trigger exacerbations of common respiratory diseases
including asthma and chronic cough but further work is required to elucidate their involvement in
respiratory diseases and validate them as putative novel drug targets.
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