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OPTOBOJIbTHAA PEHTTEHOTEPANNA CYCTABOB, MOPAXEHHbLIX OCTEOAPTPO30M
A60ynnaeea 3.C, 5lHyes A.B.

TaBpuyeckuii HaumoHarnbHbIN yHUBEpcUTeT M. B.W. BepHaackoro, Cumdpeponone, YkpavHa
e-mail: shakataka@mail.ru

OgHMM M3 COBpPEMEHHbLIX METOAOB JIeYEHMS HEOMyxoneBbiXx 3aboneBaHMn sBNSAETCA
opToBONnbTHas peHreHoTepanus (OBPT), npu KOTOpOW NopaKeHHas NaTtonorM4yecknM MpoLLeCCoM
30Ha noBepraeTcs BO3AENCTBUIO PEHTTEHOBCKUX Nyven B Ao3e Ao 5 [p.

B HacTosllen paboTte C  MNOMOLLBbO aHTPONOMETPUYECKUX W3MEPUTENEN MCCnenoBanoch
BnusiHne OBPT Ha nokasatenu obbema OBWKEHWI B CycTaBax Npu Jie4eHn 0CTeoapTpo3sa.

MpogomxutensHocte OBPT coctaBuna 24 wmecsua. Bcero nogBeprincb nedYeHuoo u
HabnogeHuo 24 naumeHTa ¢ 0CTeE0apTPO30M CYCTaBOB pPyK 1 32 C NaToornern CycTaBoB HOr.

Mo nonoBol NpuHagnexHocTn obe BbIOOPKM pa3densnMch Ha ABe paBHble YacTu no 12 n 16
YernoBeK COOTBETCTBEHHO. [lo Bo3pacTy M CTeneHn pasBUTMA  nNaTtonorMm rpynnbl Obiu
ComnocTaBUMbl. YMcneHHble 3HaA4YeHUs  MokasaTternen onpeaensnucb He Tonbko Ao OBPT, Ho u
nocre npoBeAeHns NepBbIX CEaHCOB, a Takke No npoiwiectsun 1, 6, 12 n 24 mecsLEB NeYeHus.

Cratuctmyecknin aHanmsa npoBoauscs C UCNoNb30BaHWEM Mporpammsbl Statistica 5.5., no Tpem
HanpaBNeHUsSIM: BbISIBNEHWE PasNnyMin C MOMOLLLIO kputepust OpuamaHa, NpoBepka TpeHAa Ha
JOCTOBEPHOCTbL KkputepueM [leiigka W MOCTPOEHWE PEerpeccUoHHOM MOAENU C BbIYUCIIEHNEM
KoadhdmumeHTa koppensauum NupcoHa.

CpepnHee 3HadeHue obbema ABWKeHUN (B rpagycax) B nnevyeBoM cyctaBe Ao Hadyana OBPT
coctaBsuno 133 £ 4,5, nocrne nepBbIX ceaHcoB Tepanun yesenuuunocb Ao 141 * 4,3, yepes mecsu
nosbicunock o 143 + 3,7, cnycta nonroga coctasuno 145 + 2,8, uepes rog — 147 + 4,8 n K KOHLY
BToporo roga OBPT gocturno 148 + 3,0.

[nsa nokTeBoro cycraea psg QUHaMUKWN NMpedCcTaBreH CrneaytoLLern nocnenoBaTesibHOCTbIO:

114 + 5,3 — go Hayana npouenyp, 121 £ 5,5 — nocne nepsBbIX ceaHcoB, 122 + 4,7 — yepes
mecsu, 125 £ 5,2 - yepes 6 mecsues, 127 + 6,1 —depes rog u 130 + 4,7 — K KOHLY BTOPOro roga.

[nga nyyesanscTHOro cyctaBa 06beM ABWKEHUIN N3MEHSNCA cnefylowmm obpasom: 111 +4,7 —
00 Havyana nedveHusd, 118 £ 5,0 — nocne nepsbIX ceaHcoB, 122 + 4,6 — yepe3 mecay, 124 + 3,7 —
yepes LWecTb MecsILEB,

126 £ 5,4 —uyepes rog n 128 + 6,0 K KOHLY BTOPOro rofa nevyeHus.

Kputepun ®pramaHa nokasan craTUCTUYECKM JOCTOBEPHOE YBENNYeHne obbema OBVKEHUN B
MOpaXKeHHbIX OCTE0apPTPO30M CyCTaBax C BEPOATHOCTBI OLUIMOKM CTaTUCTUYECKOTO 3aKiio4veHust
meHee 0,01. Ona aHanu3za TpeHOoa Obin MCMNOMb30BaH KPUTEPUI TeHOEHUWn Menpxa.
dakTuyeckas BenuuMHa kputepusi lNengka npeBblllana KpuTUdeckoe TabnnyHoe 3HadveHue ans
OTKIMOHEHWS HyIeBOW rMnoTe3bl HAa 5%-HOM YPOBHE 3HAYNMOCTMW.

3HaueHne nokasatens [lupcoHa coctaBurno 0,76, 4TO CBMOETENLCTBOBANO O HaNUuMm
OOCTOBEPHOW MOMOXMTENBHOW KOPPENALMN MEXAY NPOSOIKUTENBHOCTBIO NEYEHNS U YIyYLLEHMEM
COCTOSIHMA BONbHbLIX OCTeoapTpo3oM. [lokasatenb petepMmuHauum umMen BenuuuHy 58 %.
MaTtemaTtmnyeckas Moaesnb Perpeccun, paccunmTaHHas no cpegHUM 3HauYeHUsIM NMOOBWXKHOCTU Tpex
TUMOB CYCTaBOB MPW OCTE0APTPO3E BEPXHUX KOHEYHOCTEN, UMEET CreayLuA BUA:

MopswxHocTb cyctaeoB (Y, B rpagycax) = 127 + 0,13 * lMpogomkuTtensHocte OBPT (X, B
OHSX).

Mo ycpegHeHHbIM [aHHbIM Ans BCEX Tpex TUMOB CYyCTaBOB BEPXHUX KOHEYHOCTEW
MOABWXKHOCTb courneHeHun nocne ayxnetHen OBPT noebicunace Ha 13,1 %, No cpaBHEHMIO C
NCXOAHLIMW BENWYMHAMN A0 €€ MPOBEAEHNS.

CpepnHee 3HaveHue obbema ABWXKeHMN (B rpagycax) B Ta3obegpeHHOM CycTaBe [0 Hayana
OBPT coctaeuno 101 + 3,4, nocne nepBbix ceaHcoB Tepanuu yeenuunnocek go 107 + 3,7, yepes
MecsL nosbicunock Ao 111 £ 4,1 | cnycta nonroga coctasuno 114 + 4,0, yepes rog — 115+ 3,8 n k
KoHuy BToporo roga OBPT gocturno 116 + 3,3.

[nga koneHHoro cycTtaea psif AMHAMWKU NPeaCcTaBeH criefyloLen NocneaoBaTenbHOCTbLIO!

132 + 5,2 — go Hayana npoueayp, 140 £ 4,1 — nocne nepsBbIX ceaHcos, 143 + 4,8 — 4yepes
mecsu, 146 £ 5,1 - 4yepes 6 mecsues, 150 + 5,7 — depes rog n 152 + 5,7 — K KOHUY BTOpPOro roga.

[nga roneHoCTonHOro cyctaBa ob6beM ABWXKEHUI U3MEHSNCA criegyowmm obpasom: 18 + 0,7 —
00 Havana nedexus, 21 £ 0,8 — nocne nepBbIX ceaHcos, 23 + 0,4 — yepes mecsu, 24 £ 0,5 — yepes
LwecTb MecsueB, 265 + 0,4 — yepes rog 1 26 + 0,6 K KOHLY BTOPOro roga neveHus.
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AHanus ®dpugmaHa n lNMergxa cBuMOETENbCTBYIOT O JOCTOBEPHOCTUM pasnunyuii U Tpenaa Ha
yBenunyeHne NoABUMXHOCTM cycTaBoB npu p < 0,01.

KoadhpuumeHT koppenduumn pocturaet BenuumHbl + 0,72 1 sBAsieTCA 0OCTOBEPHLIM C
BEPOSATHOCTbIO  OLIMOKM  CTAaTUCTUYECKOro 3akmoveHnss MeHee 1  npoueHTta. [lokasaTenb
OeTepMUHALIMKN, XapaKTepuayloLwWniA CTEMEHb CBA3M B MpOLEHTax, umeeT BenuumHy 51,8%, 4to
No3BONSIET caenaTtb BbIBOL O HanNM4MmM CUIbHOM KOPPENsLMOHHON 3aBucnmoctn. MaTemaTtmnyeckasi
MoZ€enb perpeccun uMeeT CreayoLwni Bua, cneayoLwmnin Bua;:

MogswkHocTb cyctasoB (Y) = 72 + 0,12 * MNMpogomkutensHoctb OBPT (X).

Mo ycpeaHeHHbIM AaHHbIM OS89 BCEX TPEX TUMOB CyCTaBOB HMKHUX KOHEYHOCTEW MOABUXKHOCTb
couneHeHun nocne apyxnetHen OBPT nosbicunacb Ha 14,3 %, NO CpPaBHEHWUIO C MCXOAHbLIMM
BENNYMHaAMM OO ee NpoBeaeHUs.

Takum 0O6pa3om, MOXHO 3aKMYUTb, YTO AMsl BCEX CyCTaBOB, MOPAXEHHbIX OCTE0APTPO30M,
He3aBMCUMMO OT nona u Bo3pacTta nauneHtoB, OBPT okasbiBaeT AoCTOBEpHOE fevyebHoe AencTBme
N 9BNSIETCS BO3MOXHOW anbTepHATMBOW MeaUKaMeHTO3HbIM METOAAM fNeveHms

ORTHOVOLTAGE ROENTGENOTHERAPY JOINTS AFFECTED BY OSTEOARTHROSIS
Abdullayeva E.S, Yancev A.V.

Taurida National University by V.l. Vernadsky, Simferopol, Ukraine
e-mail: shakataka@mail.ru

One of the modern methods of noncancer diseases is orthovoltage roentgenotherapy (OVRT),
in which the pathological process of the zone is exposed to x-rays in a dose of up to 5 Gr.

In the present work there was researched the influence of OVRT on the volume of movements
in the joints with the help of anthropometric measures during osteoarthritis therapy.

Duration of OVRT amounted to 24 months. Altogether, there were treated and examined 24
patients with osteoarthritis of the joints of hands and 32 with pathology of the joints of the feet.

By gender, both samples were divided into two equal parts by 12 and 16 persons, respectively.
The groups were comparable according to age and degree of pathologyprogress. Numerical values
of indications could be defined not only before OVRT, but after the first sessions, as well as at 1,
6, 12 and 24 months of treatment.

Statistical analysis was carried out using the program Statistica 5.5.in three areas: the
identification of differences with the help of Friedman test, check the reliability of trend by Page test
and construction of a regression model with  Pearson correlation.

The average volume of movements (in degrees) in the shoulder joint before OVRT amounted
to 133 £ 4,5, after the first sessions of therapy has increased to 141 + 4,3, in a month it rose up to
143 + 3,7, after 6 months it totaled up 145 + 2,8, in a year - 147 + 4.8% and by the end of the
second year OVRT reached 148 + of 3.0.

As for the elbow joint, time series is represented by the next consequence

114 + 5,3 before the procedures, 121 + 5,5 - after the first sessions, 122 + 4,7 - in a month,
125 + 5,2 - after 6 months, 127 + 6,1 —in a year and 130 + 4,7 — by the end of the second year.

As for the wrist joint the volume of movements changed as follows: 111 + 4,7 — before the
treatment procedures, 118 * 5,0 - after the first sessions, 122 + 4,6 - in a month, 124 £ 3,7 — in six
months, 126 + the 5.4 —in a year and 128 + 6,0 by the end of the second year of treatment.

Friedman test showed statistically significant increase of movements volume in the range of
motion in the joints, affected by osteoarthrosis with the statistical probability of error less than 0,01.
For trend analysis was used Page test of tendency. The actual value of Page test exceeded the
critical value to reject the null hypothesis at the 5% level of significance.

Pearson correlation value of the index totaled 0,76, indicating that the presence of significant
positive correlation between the duration of treatment and the improvement of the condition of
patients with osteoarthritis. The index of determination value was 58 %. A mathematical model of
regression, calculated at the average of the mobility of the three types of joints with osteoarthritis of
the upper limbs, is as follows:

The mobility of joints (Y, in degrees) = 127 + 0,13 * Duration OVRT (X, in days).
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According to averaged data for all three types of joints of the lower limbs the joint mobility
after a two-year OVRT increased by 13,1 %, compared with initial data before to its
implementation.

The average volume of movements (in degrees) in the hip joint before OVRT amounted to
101 % 3,4, after the first sessions of therapy has increased to 107 + 3, in a month it rose up to 111 +
4,1, after 6 months it totaled up 114 + 4,0, in a year - 115 + 3,8% and by the end of the second
year OVRT reached 116 * 3,3.

As for the knee joint, time series is represented by the next consequence

132 £ 5,2 before the procedures, 140 + 4,1 - after the first sessions, 143 £ 4,8 - in a month,
146 + 5,1 - after 6 months, 150 + 5,7 —in a year and 152 + 5,7 — by the end of the second year.

As for the ankle joint the volume of movements changed as follows:

18 £ 0,7 — before the treatment procedures, 21 £ 0,8 - after the first sessions,

23 £ 0,4 -in a month, 24 + 0,5 — in six months, 25 + 0,4 —ina year and 26 + 0,6 by the end
of the second year of treatment.

Analysis of Friedman and Page indicate the reliability of differences and the trend to increase
the mobility of the joints at p < 0.01.

The correlation coefficient reaches a value of + 0,72 and is statistically significant with a
probability of error statistics of less than 1 percent. Index of determination, characterizing the
degree of communication in percent, has a value of 51,8%, that allows to make conclusion about
the existence of a strong correlation. Mathematical regression model has the following form of the
form:

The mobility of joints (Y) = 72 + 0,12 * Duration OVRT (X).

According to the averaged data for all three types of joints of the lower limb mobility of joints
after a two-year OVRT increased by 14,3 %as compared to the initial values prior to the reform.

Thus, we can conclude that, for all the joints affected by osteoarthritis, regardless of sex and
age of patients, OVRT has significant therapeutic effect and can be used as an alternative to the
pharmacological methods of treatment.

BNMUAHUE HU3KOUHTEHCUBHOIO SNEKTPOMAIHUTHOIO U3NYYEHUA 5
PAONOYACTOTHOIO ANAMNA3OHA HA PETEHEPATOPHbBIE NMPOLIECCHI Y NMITAHAPUU
DUGESIA TIGRINA

BapaHoea M.M.*, Capanynbuyeea E.N.*, JemuyH H.A.**

*OOBHUHCKUIA MHCTUTYT aTOMHOW 3HEpreTkn HaunoHanbHOro nccneaoBaTenbCKoro sAepHoro yHuBepcuTeTa
«MUNDU»
**TaBpU4ECKU HaLMOHanbHbIM yHUBepcuTeT um. B..BepHaackoro

MeTogoM  MPWXKW3HEHHONW  MOPOMETPUM  M3Y4YEeHO  BIUSHNE  HWU3KOWMHTEHCMBHOIO
anekTpomarHutHoro nons (OMI) (MM3 50 mkBT/cmM2) Ha yactotax 1 n 10 [Ty Ha npouecchl
pereHepauun y nnaHapun Dugesia tigrina. «be3onacHas» (nognoporoasi) akcnosvuusa B MM,
KOTOpas eLle He BbI3blBAaeT CHIDKEHUS pereHepaTopHOW akTMBHOCTM MnaHapuiA, COCTaBnsieT MeHee
2 yvacos. [Npu yBennyeHnn BpemeHn akcnosvummn B OMI1 BenmumHa Habnwogaemoro HeraTMBHOMO
acbdeKkta He u3MeHsieTcsl U coxpaHsieTcss Ha ypoBHe 40%. [lony4veHHble B paboTe AaHHble,
MoKasblBalOT YyBCTBUTENbHOCTb MNflaHapuin K AENCTBUKD  HU3KOMHTEHCMBHOrO  M3My4YeHus
pagMoyacToTHOrO AmnanasoHa, Npu 3ToM 3aPdEeKT ckauykoobpasHO 3aBUCUT OT BPEMEHWU 3KCMO3NLIMK
B OMI1 1 ogmnHakoB Ang naydeHHbix yactot 1 mn 10 M.
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EFFECT OF LOW-INTENSITY RADIO FREQUENCY ELECTROMAGNETIC FIELDS ON THE
REGENERATION OF PLANARIANS DUGESIA TIGRINA

Baranova M.M.*, Sarapultseva E..*, Demtsun N.A.**

It was studied the influence of low-intensity electromagnetic fields (EMF) (power flow density 50
mkW/sm2) at frequencies of 1 and 10 GHz on the regenerating Dugesia tigrina by method in vivo
morphometry. "Safe" (Subliminal), exposure to EMF, which still does not cause reduction of the
planarian regenerative activity, is less than 2 hours. increasing the exposure time magnitude of the
observed negative effect is not changed and remains at 40%. It is shown, planarian sensitivity to
influence of low-intensity radio frequency radiation, and the effect of a jump depends on the time of
exposure to EMF and not depends for the studied frequencies of 1 and 10 GHz.

HELICOBACTER PYLORI: UMMYHUTET U CONHEYHAA AKTUBHOCTb
Benas FO.A., benasi 0.9.
HUMNOM nm. H.®. rlamaneun, 1 MCMY um. .M. CeyeHoBa

Helicobacter pylori (Hp), wHduumpyowmn 60-85% HaceneHus mupa, SBMSETCS BaXHbIM
aKTopoM naTtoreHe3a racTpuToB, S3BEHHOW GonesHu n 6e3ycroBHbIM (QAaKTOPOM pucka paka
Xenyaka, MexaHuambl pPas3BUTUSE KOTOPbIX, Jle4YeHne M npodunakTMka OCTarTCA HeLoCTaTOYHO
nccregoBaHHbIMM.

Llenbto HacTosLen paboTbl ABASANOCH U3y4YeHNEe 3aKOHOMEPHOCTEN u3HegeaTenbHocTn Hp B
opraHuM3ame u4enoBeka M OTBETHbIX WMMMYHHBIX peakumi B COMOCTABMEHMU C  COJSTHEYHOW
aKTMBHOCTbHO.

B TeueHne pgBeHaguatunetHero (¢ 1996 r.) nepuoga Mbl  MPOBENMW  MOHUTOPUHT
NnaToreHeTMYeCcKn 3HaYUMbIX aHTUreHoB Hp — comatumyeckoro O-aHTUreHa, BbICOKOMOIEKYNAPHbIX
6enkoB (BMB), Bkntouasa CagA, pekoMOMHaHTHOro VacA B OMONMOrMYeCcKMX XUOKOCTAX U B COCTaBe
BbIOENEHHbIX N3 HUX UMMYHHbIX kommnnekcoB (MK) peakumern koarrmoTMHaUMKM y 6€CCMMNTOMHBIX
aobposonbueB (7800 npob6 matepuana) M ambynaTtopHbIX OOMbHbLIX KenyAo4YHO-KULIEYHBIMM
3aboneBaHnamu (6onee 9000 npob). WccnepoBaHme KNETOYHOrO MMMYHUTETA MNPOBOAWIIOCH B
TecTe KIEeTOYHOW MUrpaumm ferKoLMTOB KPOBM in Vitro B MPUCYTCTBMM STUX aHTUreHoB. Npu oueHke
CONMHEYHON aKTUMBHOCTM MCNOMb30Bany U3BECTHbIE AaHHble Ynicen Bonbda.

BrnepBble nony4eHbl AdaHHbIE O 3aKOHOMEPHbIX LMKINYECKUX W3MEHEHMAX YacToThbl
BCTPEYAEMOCTUN NAaTOTEHETUYECKM 3HAYUMbBIX aHTUrEHOB Hp — MapKepoB ero XnsHeaesaTenbHOCTU B
OopraHuame, - M peakuMn ryMoparbHOrO M KIETOYHOr0 UMMYHUTETA B CBSI3M C COSIHEYHOM
aKTMBHOCTbIO. YCTAHOBMEHbI pa3fiUyHble BPEMEHHbIE NMEpUoAbl 3TUX M3MEHEHWUI: CYTOYHbIE - C
NMOABEMOM YPOBHSI aHTUrEHOB B GrMomaTepuanax ¢ 0gHOBPEMEHHBIM CHUXXeHueM ux B coctase UK
B TEYEHME CBETOBOMO AHS; MECHAYHbIE - C aHANOTMYHLIMU U3MEHEHUAMM BO 2- geKkade Mecsua;
rogoBble — C  Ce30HHbIMM  (dheBpanb-mMapT; CeHTSAOpb-HOS0pb) nogbeMamMu  aKkTUBHOMN
XKN3HeOeAaATenbHOCTM Hp U CHWKEHMEM MMMyHWTETa, COMPOBOXOANLLMECSH  KITMHUYECKUMU
obocTpeHusasMn xennkobakTepnosa; MHOroneTHME — MNpU KOTOPbIX CpedHerofoBble MoKasaTenu
MOBBLILUEHHOW KU3HEAEATENBHOCTU MUKPODA M YrHETEHUS UMMYHUTETa KOoppenuposanu ¢ dason
Makcumyma 23-ro conHedHoro uukna (2001 r.), a Takke C rogamu pes3koro nogbema CONHEYHOMN
aktmBHocTu (2009-2010 rr.).

Takum  obOpas3oMm,  YCTa@HOBMEHbl  UMKIMYECKUE  pa3HOHAMpaBfEeHHbIE  U3MEHEHWS
XKN3HEAEATENbHOCTU XeNMKODaKTep NUopu U MMMYHHOIO OTBETa OpraHm3Ma M Koppensums atux
nokasaTenew C NOBbILLEHHOW COITHEYHOW aKTUBHOCTLIO.
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HELICOBACTER PYLORI: IMMUNITY AND SOLAR ACTIVITY
Belaja J.A., Belaja O.F.
RIEM by N.F.Gamalei, 1 MSMU by |.M.Setchenov

Helicobacter pylori (Hp), infecting 60-85 % of a world's population, is the important factor
natoreHe3a gastritises, stomach ulcer and unconditional risk factor of a cancer of the stomach
which mechanisms of development, treatment and preventive maintenance remain insufficiently
investigated.

The purpose of the present work was studying of laws of ability to live of Hp in a human body
and reciprocal immune reactions in comparison to solar activity.

During twelve years (since 1996) the period we have carried out monitoring pathogenic
significant antigenes of Hp — a somatic O-antigene, high-molecular proteins (HMP), including CagA,
recombinant VacA in biological liquids and as a part of the immune complexes (IC) with the use of
the coagglutination at asymptomatic volunteers (7800 tests of a material) and outpatients
gastroenteric diseases (more than 9000 tests). The research of cellular immunity was spent in the
test of cellular migration of leukocytes of blood in vitro in the presence of these antigenes. At an
estimation of solar activity used the known data of numbers of Volf.

For the first time, the data about natural cyclic changes of frequency of occurrence pathogenic
significant antigenes of Hp — markers of its ability to live in an organism, - and reactions of humoral
and cellular immunity in connection with solar activity is obtained. The various time periods of
these changes are established: daily allowances - with lifting of level of antigenes in biomaterials
with their simultaneous decrease in structure IC within light day; monthly - with similar changes in
2nd decade of month; annual — with seasonal (February-March; September-November) liftings of
active ability to live of Hp and the immunity decrease, accompanied by clinical aggravations of
helicobacteriosis; long-term — at which mid-annual indicators of the raised ability to live of a microbe
and immunity oppression correlated with a phase of a maximum of 23rd solar cycle (2001), and also
in the course of time sharp lifting of solar activity (2009-2010).

Thus, are established cyclic alternative ability to live changes H.pylori and the immune answer
of an organism and their correlation with the raised solar activity.

nPOAYKUUA NMHTEP®EPOHA U AKTUBHOCTbD 2',5'-ONTIUFTOAOEHUNAT-CUHTETA3bI B
NIMM®OLIMTAX CENE3EHKN KPbIC C TMNOALUWOHOCTbIO, BbISBAHHOW
OMEMNPA3O0OJIOM, U NP BBEOAEHUUN MYJITbTUNPOBUNOTUKA «CUMBUTEP®
AUMOODUNBbHBIAN» KOHUEHTPUPOBAHHbIN

Bepezoesas T.B., Komnarney U.B., OcmanyeHko J1.W., Mununerko C.B., SIHkoeckuti [.C.

"ObpasoBaTenbHo-Hay4HbIN LEeHTP "VIHCTUTYT Buonornn" KneBckoro HauMoHansHoro yHMBepcuTeTa MMeHm
Tapaca LLleB4eHko

KenygoyHas mmanoaumgHOCTb — 3TO COCTOSIHME, KOTOPOE XapaKTepusyeTcsl MOHVDKEHHON
CeKkpeumen CONsiHOW KUCMOTbl M MOXET OblTb CMOOENUPOBaHO ANUTENbHbIM  BEAEHUEM
nHrM6MTopos H'-K'-ATdasbl. CHuxeHne pH xenyao4Horo coka NpuBOAMT K pasBuTUO Ancbrnosa u
YCUNEHMIO MpoAyKumm ractpyHa G-kneTkamu aHTpanbHOro othena enygka. B pesynbTtate B
crnmnsucTor 0bOoNoYKe Xenyaka pasBUMBaETCs BOCMarieHue, KOTOpoe COMpOBXAAEeTCs ceKpeuunen
npoBocnanuTenbHbix unMtokMHoB [Kang, 2005]. [Ons Hopmanusauum MUKpobumoLeHo3a 1
nNpefoTBPALLEHNS  CTPYKTYPHO-(PYHKUMOHAMNBHBIX ~ M3MEHEHUM B XKenygke,  BbI3BaHHbIX
rMNoauMaHOCTbIO, UCMOMNb3YT MynbTUNpobuotukn. OcTaeTcsa HEAOCTaTOYHO WU3y4YeHa porb
UMTOKMHOB B NMpoLieccax, KOTopble MPOUCXOQAT B MMMYHHOW CUCTEME B YCIOBUSX TMNOaLMOHOCTH.
Ha ocobeHHOoe BHUMaHMe 3acnyxuBalT wuHTepdepoHbl (UPH) -  UuTOKMHBLI, KOTOpblE
OCYLLECTBMSAIOT LUMPOKMIA CNEKTP 3dEKTOB Ha KIMETOYHbI MeTabonmam: 3alimTy OT BUPYCOB U
MUKpPOOPraHn3MoB, aHTunponudepaTMeHoe n MMMyHHOMoZynvpytowlee gencraue [Content, 2009].
UOH | Tuna wvHOyuMpyeT B KIeTKax CUCTEMY TPaHCAYKUMW CurHana, Kio4veBbiM hepMeHTOM
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koTopou aBnsieTcsa 2',5-onuroagexHunar-cuHtetasa (2',5’-OAC), a BTOpUYHbIM NOCpeaHuKom - 2',5'-
onuroageHunar [Takaoka, 2006]. MNMockonbKy cyLiecTBytoT gaHHble 06 ycuneHun cekpeuun VOH
numdouuTaMmun CNuU3nCTon xenyaka B ycnoBusax runoaumaHoctu [Kang, 2005], cnepyeT oxvagaTtb
N3MEHEeHWI ero NpPoayKUuKn KneTkaMmu NnMMQOnaHbIX OpraHoB.

Llenbto pgaHHOM paboTbl ObINO UccregoBaTb MPOAYKUMIO  MHTepdepoHa nvMdoumTamm
cerneseHkn y Kpbic M aktmBHocTb 2',5-OAC B 3TuUX KIeTKax B YCMOBMAX TMMNoaUMgHOCTH
XKEenyao4yHOro CokKa, Bbl3BaHHOW 28-MM OHEBHbIM BBeAeHuMeMm omenpasona (OM), a Tawkke npu
ogHoBpemeHHoOM BBegeHun OM  u mynbTunpobuotuka «CumouTep®  aumpgodunbHbIRY
KOHLeHTpupoBaHHbIi (CUM).

VMccnenoBaHusa npoBeaeHbl Ha BenbiX HENMUHENHBIX Kpbicax-caMuax BecoM 170-200 r, koTopble
Obinu pasgeneHbl Ha 4 rpynnbl. 2KMBOTHbIM 1-14 rpynnbl (KOHTPOMb) B TedeHun 28 gHen BBOAUNU
BHyTpubptowmnHHo (B/6) 0,2 Mn Boabl ANs MHBbEKUMIA. XKMBOTHBIM 2-i Tpynnbl B TeYeHUN 28 OHEN
nepopaneHo (n/o) Beogunu CUM. XKuoTHbiM 3-4 rpynnbl B TedeHun 28 gHen B/6 BBogunu OM
(«Ome3®» npoussogctea “Dr.Reddy’s”, WHawmsa) (14 wr/kr, pactBopeHHbii B 0,2 Mn Boabl).
YKnBOTHBIM 4-1 rpynnbl B TedeHun 28 pHel ogHoBpeMeHHo ¢ OM Beogmnm CUM B posax,
yKasaHHbIX Bule. Yepe3 geHb nocne nocrnegHero BBeOEHWUs MpenapaToB KpbIC YMEPTBAANM U
Buaenann numdouunTtn ceneseHkn [Boyum, 1968]. Onsa wHaykumm UWOH cnneHountu (5-106
KNeTok/mn) UHKyoupoBanu in vitro B Te4eHnn 24 4yacos npu temnepatype 37°C. OTaenbHO KNeTku
Ka)XOoW rpynnbl KpbiC MHKyOupoBanu ¢ mHayktopamu MOH: OrA (20 mkr/mn) (“SIGMA-Aldrich”,
USA) u umknodepoHom (50 mkr/mn) (“Monucad”, Poccns). CycneHsmmn KNeTok LeHTpudyrmpoBanm
npwu ckopoctn 200 g B TeueHun 5 MuH. B cynepHaTtaHTax onpegenanu tutp MOH mukpometTogom no
YFHETEHUIO LUTONATOrEHHOIo AENCTBUS BMPYCa BE3MKYISPHOIO CTOMaTtuTa Ha NepeBUTYHO KynbTypy
dpubpobnactoB kpbic [Nikolskaya, 2001]. B cycneHausax cnneHouuMToB (0CagokK) onpeaensnu
aktmBHocTb  2',5-OAC cnekTpodpoTomeTpuyeckum metogoM. Cratuctudeckyio  obpaboTky
pe3ynbTaToOB OCYLLECTBISANN C MOMOLLBIO KpuTepus CTelogeHTa.

B pesynbTate npoBedeHHbIX WCCEeAOBaHWN YCTAHOBIEHO MOBLILWEHUE TUTPA CMOHTAHHOMO
N®H B cynepHaTaHTax KNeTOYHbIX KynbTyp, KOTOpbIM B TedeHun 28 gHewn Beogunu OM. BeBeaeHue
300poBbIM Kpbicam CHYIM B TeveHun 28 gHeln NpuUBOAMIIO K MOBbLIWEHNIO 3TOro nokasatens Ha 42%.
Mpu coBmecTtHoM BBegeHun OM u CUM TuTtp cnoHTaHHoro VIOH Gbin Ha ypoBHE KOHTPOMbHbIX
3Ha4YeHun. YcuneHne wuHgyumpoBaHHoW OIA u uuknodepoHom npoaykumm UOH 6eino Gonee
Bblpa)XeHHbIM npu coBMmecTHoM gencteun OM n CUIM, yem npu gencteumn Tornbko OM. AKTMBHOCTb
2',5-OAC B cnneHouutax Kpbic nocne 28-gHeBHoro BedeHns OM noHwxanacb Ha 16%, a npu
ogHoBpemeHHoMm BBegeHun OM n CUIM oHa Obina 6rmskon K 3HavyeHusiM, 3addMKCUPOBaHHbLIM B
rpynne kpbic, KotopbiM BBogunu OM. 28-gHeBHOe BBegeHue kpbicam CUM He BAnsno Ha
aktmBHoctb  2',5-OAC B cnneHouutax. [lpupoct aktmBHoctn 2',5-OAC B  KneTkax,
WHKYOMpoBaHHbIX ¢ ®IA n uuknodepoHoM, Obin caMbiM BOnblIMM B TPyMne KpbIC, KOTOPbIM
oagHoBpemeHHo Beoaunm OM n CUM.

YcuneHne cekpeuumn CMOHTaHHOrO U MHAyumpoBaHHoro MIOH numdoumtammn ceneseHkn u
NoHmxeHne aktupHocTn 2',5-OAC B crnfeHouuTax, O4YeBMOHO, SIBMSIETCS WX peakumMen Ha
BOCManuTeNbHbIA MPOLIECC B Xenyake, Bbi3BaHHbIN ero DakTepmnanbHOW KONOHMU3aUneN, a Takke Ha
MOBbILLEHME YPOBHS racTpyHa B KpoBu. Tak kak npu genctemm CYIM ypoBeHb VIOH noBbiwaeTcs y
3[0POBbIX XMBOTHbIX M HOPManu3yeTcsl Yy KpbIC C FMNoauMOHOCTbIO XKENMyAO4YHOro COoka, MOXHa
NPeanosioknNTb, YTO AaHHbI MPOOMOTMYECKUA NpenapaTt, HOpManu3ys MUKpodbriopy Xenyaka,
NPVBOAUT K YTHETEHWIO BOCMANeHusl, YTO BNUSIET Ha PYHKLMOHMPOBAHNE NUMMGOULHBIX OpPraHoB.
OT10 gaet ocHoBaHusA paccmartpuBaTb CYIM Kak CpeacTBO C UMMYHOMOZYITMPYIOLLMMW CBOMCTBAMMU.

MoHwxeHue aktuBHocTM 2',5'-OAC B cnneHouuTax KpbiC Hapsiay C BO3pacTaHWEM MpoayKumn
aTumm knetkamm NPH moxet ObITb cnegctevem Toro, 4to B UOH-MHOYLMPOBAHHON CUrHaNbLHON
CcMCTEME HapyLlaeTcst nepefava curHana, kak Ha atanax B3ammogenctamsa MPH ¢ peuentopom, Tak
1 cTUMynsiumMm akenpecun reHa 2',5’-OAC.
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THE INTERFERON PRODUCTION AND 2',5'-OLIGOADENYLATE-SYNTHETASE ACTIVITY IN
SPLEEN LYMPHOCYTES IN RATS WITH HYPOACIDITY EVOKED BY OMEPRAZOLE AND AT
ADMINISTRATION OF MULTIPROBIOTIC «SYMBITER® ACIDOPHILIC» CONCENTRATED

Beregova T.V., Kompanets I.V., Ostapchenko L.I., Pilipenko S.V., Yankovskiy D.S.
Educational and Scientific Centre "Institute of Biology" of Taras Shevchenko National University of Kyiv

Gastirc hypoacidity is characterized by decreased hydrochloric acid secretion and may be
modeled by long-term injection of gastric parietal cells H'-K'-ATPase inhibitors. Decrease of gastric
juice pH leads to disbacteriosis development and increase of gastrin production by G-cells of
antrum. As a result in gastric mucosa the inflammation which is accompanied by secretion
proinflammatory cytokines develops [Kang, 2005]. The probiotics are used for the purpose of
microbiocenosis normalization and prevention of structurally-functional changes in stomach caused
by hypoacidity. The role of cytokines in processes that occur in immune system at the background
of hypoacidity isn’t clarified yet. On especial attention deserve interferons (IFN) - cytokines which
carry out a wide spectrum of effects on a cellular metabolism: protection against viruses and
microorganisms, antiproliferative and and immunomodulatory action [Content, 2009]. Type | IFN
induces in cells 2',5'-oligoadenylate signaling pathway. The 2',5'-oligoadenylate-synthetase (2',5'-
OAS) is it's key enzyme [Takaoka, 2006]. So far as the augmentation of IFN secretion by stomach
mucous lymphocytes was established at hypoacidity [Kang, 2005] the changes of its production by
lymphoid organs are expected.

The aim of this work was to study the interferon production by rat spleen lymphocytes and 2',5'-
OAS activity in these cells at hypoacidity caused by 28-daily omeprazole (OM) injection as well as
simultaneous omeprazole and multiprobiotic «Symbiter® acidophilic» concentrated (SYM)
administration.

The research was conducted on white nonlinear rats (males) weighing 170-200 g which were
divided into 4 groups. Animals of the 1 group (control) were intraperitoneally (i.p.) injected with 0,2
ml of H,O. Animals of the 2" group were orally (p/o) introduced with SYM during 28 days. Animals
of the 3™ group were injected with OM (14 mg/kg, diluted in 0,2 ml of H,O) («Omez®»
“Dr.Reddy’s’, India). Animals of the 4" group were simultaneous injected with OM and SYM at
referred above doses.

In a day after last injection of drugs rats have been destroyed, spleen lymphocytes were
isolated [Boyum, 1968]. Spleenocytes (5-10° cells / ml) were incubated in vitro during 24 h at 37°C
for IFN induction. Cells of each group of animals were separately incubated with IFN inducers: PGA
(“SIGMA-Aldrich”, USA) (20 mkg/ml) and cycloferon (“Polisan”, Russia) (50 mkg/ml). Cell
suspensions were centrifuged at 200 g for 5 min. The IFN titer was evaluated by micromethod
[Nikolskaya, 2001]. The 2',5-OAS activity was estimated by method [Justensen, 1992]. The
statistical evaluation was calculated by Student's t-test.

The spontaneous IFN titer was established at over 2.5 times the control in supernatants of
spleen lymphocytes cell cultures of rats that were injected with OM during 28 days. The SYM
administration to animals caused the growth of this rate by 42 %. The spontaneous IFN titer turned
up to the control level at combined OM and SYM administration. The enhancement of IFN
production induced by PGA and cycloferon was more expressed at common OM and SYM action
than at OM action only.

The 2',5-OAS activity in 3 group rat spleenocytes decreased by 16 % after 28 daily OM
injection and approximated to 3 group values at combined OM and SYM administration (table 2).
The SYM administration to control group animals hadn’t an influence on enzyme activity. The 2',5'-
OAS activity acceleration in cells incubated with PGA and cycloferon was maximal at simultaneous
OM and SYM administration by comparison with the group of rats which were treated only by OM.

The secretion of spontaneous and induced IFN by rat spleen lymphocytes was shown to
increase at hypoacidity caused by 28-daily OM action. Probably the IFN synthesis is stimulated in
these cells that may be their response to stomach inflammation evoked by bacterial colonization. It
correlates with facts about IFN-y induction that occurs owing to bacterial lipopolysaccharide
interaction with lymphocyte Toll-like receptors [Uematsu, 2007]. It was also established that IFN-y
synthesis is amplified in stomach mucous lymphocytes of by inflammation in consequence of
reduced hydrochloric acid secretion [Kang, 2005]. Spleen is extremely sensitive to organism
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immunological status changes. Therefore the functional state of this lymphoid organ can be
changed under the influence inflammation processes that are initiated by nonshared antigens at
stomach disbacteriosis. Gastrin can also influence on IFN production by spleen lymphocytes,
because its blood level rises by gastric hypoacidity [Waldum, 2002]. We have demonstrated that
SYM leads to IFN level increase in healthy animals and it's normalization in hypoacidic ones. So,
we suppose that this multirpobiotic brings to inhibition of inflammation via gastric microflora
recovery, it has an effect on lymphoid organs functioning.

2',5'-activity in rat spleenocytes falls along with IFN production increase in conditions if
hypoacidity. It may occur owing to IFN signaling pathway disfunction at the stages of IFN-receptor
interaction or stimulation of 2',5'-OAS gene expression. Whereas omeprazole directly interacts with
membrane proteins SH-groups [Capodicasa, 2008], the functional changes of cell membranes and
intracellular signalization disturbances are quite possible.

The study of IFN system functioning in conditions of gastric hypoacidity is of a great importance
for clarifying the mechanism of the immune system reaction on developing pathological process as
well as for design of therapeutic and prophylactic preparations.

_ POnb WwymoB PA3NIMYHON NPUPOAbLI HA HABNIOOAEHUE BUONIOMMYECKOIO
AOENCTBUA KOMBMHUPOBAHHOIO MATHUTHOIO NOJNA. PONlb FTEOMAIrHUTHOIO NonsA
M Ero lymoB B BUOJTOMMYECKUX NMPOLIECCAX

Bboz2amuHa H.M.’, LWeiikuna H.B.?

DUINKO-TEXHNYECKUIA MHCTUTYT HN3KMX TemnepaTyp uM. B.U. BepknHa HAH YkpaunHbl, XapbkoB, YkpauHa
HauwnoHanbHasa ®apmaueBTuyeckas akagemns, Xapbkos, YkpauHa
e-mail: n_bogatina@rambler.ru

B HacToswen paboTte nogpobHO nccneaoBanoch BrMSHME MArHWTHBIX LUYMOB, MCKYCCTBEHHO
CO30aHHbIX BHYTPW CBEPXMPOBOASILLEr0 MarHUTHOIO 3KpaHa C TennbiM paboyMm obbemMom Ha
Habnogaemble Ouonornyeckme agpdekTbl, Bbl3BaHHbIE KOMOWMHWPOBAHHBIM MarHUTHLIM MOMEM,
nepemMeHHasi COCTaBMsLLLAs KOTOPOro HACTPOEHa Ha LUMKITOTPOHHYHO YacTOTy pasfnunyHbIX MOHOB. B
KadecTBe uccnegyemMoro obbekTa Obia BbibpaHa rpaBuMTpOnUYeckasl peakuus KOpHeEW Kpecc-
canara.

MokasaHo, 4YTo Habnogaembli 3MEKT 3aBUCUT HE TONBKO OT MarHWUTHbIX LUYMOB BHELLUHETO
MarHWTHOIO MOJIs, HO U OT aMMMUTYAHO-4aCcTOTHON XapaKTEPUCTUKN TFeHepaTopa, NPMMEHSEMOro
AN co30aHnsl NepeEMEHHON COCTaBnsoLLLE KOMOMHUPOBAHHOTO MarHUTHOTO NOSS.

lMokasaHoO Takke, YTO HanM4Me MarHUTHbIX LUYMOB B OMpedenieHHbIX npegenax obnerdaet
HabntogeHne Gronornyecknx 3¢pdeKTOB BbI3BaHHLIX AEWCTBMEM KOMOWHMPOBAHHOMO MarHWTHOIO
nonsa. OOGcyxgaeTcsa pofib reoMarHUTHOrO MOoNs B Mpoueccax KeToyHon perynsumn. Mel
npegnonaraem, 4to OuonornyeckMe CUCTEMbI  WUCMOMb3YIOT FEOMarHUTHoe mnone  Ans
YHKUMOHAmMbHbIX Lenen C MNOMOLWb MEXaHW3MOB, MOZOOHbLIX MexaHu3Mam  WMOHHOro
UMKITOTPOHHOIO pe3oHaHca. MHOrouMcrneHHble 3KCNepMMEHTbl MPO4EMOHCTPMPOBAanu, YTO XMBble
Buonornyeckne o6bEKTbI OYEHb YYBCTBUTENbHBI K KOMOMHMPOBAHHOMY MarHMTHOMY nont. PaHee
Hamn (boratmHa H.W., WenkmHa H.B. «MarHutHble wWyMbl, reHepupyembie NpopacTaloLmMm
3epHoBKamu nweHunubl»  Jonosigi HAH  Ykpainm, 2001, Ne8, c. 138-144.) Bnepsble
3KCnepuMeHTanbHo  ObiTO0  OOHapYy)KEHO  HU3KOYACTOTHOE  JNEKTPOMArHUTHOE  U3MyYeHue,
reHepypyemMoe pacTylyM/M pacTeHMSIMU C MaKCMMyMaMu Ha UMKITOTPOHHBIX YacToTax WMOHOB
duTtoropmoHoB. CMNEKTp C MakCMMyMaMW Ha LUMKMOTPOHHbLIX YacToTax Habniwogaetca nuwb npu
HanmMuMyM BHELLUHEro MarHWTHOrO LWyma B onpegeneHHbix npegenax (5 -50 HTn/Fu,O'S). YpoBeHb
aMnnNuTyabl CnekTparnbHbIX MakCUMYMOB paBeH 10® = 107 Tr/ru®®. 1ot YPOBEHb COOTBETCTBYET
YPOBHIO amnnnTydbl anekTpudeckoro nons nopsigka 30 — 300 mB/cM.  Y4yeT anekTpuyeckmx nonen
TaKOro Mopsiaka, U3MEHSIIOLLMXCS BO BPEMEHU, MOXET, cornacHo nocnegHen pabote Jinbosa (G
Vincze, N. Szazc, A.R.Liboff New theoretical treatment of ion resonance phenomena
/[Bioelectromagnetics. 2008- V. 29. — P. 380-386), o6bacHUTL Bce Habnogaemble acpdekTbl. T.0.
KOMOVHaUMst pasnnyHbIX PE30HAHCHBIX YacTOT, CBSA3AHHbIX C OOHWM M TEM € MarHWTHbIM MofeM,
MOXeT ObITb WCMONb30BaHa KIETKOM AN perynupoBaHUsa MNpPOTEKalLWux B HeW MNpoLeccoB.
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BHewHne e MarHuUTHble WyMbl MOMOraldT MNpOTEKaHUK J3TUX NpouecCoB TMNpu Bapuaunax
reomarHutHoro nond. OpHako YpPOBEHb 3TUX LWWYMOB HE [LOOJIKEeH OblTb  CNULLUKOM HM30K UMK
CITULLIKOM BbICOK.

THE INFLUENCE OF NOISE OF DIFFERENT NATURE ON THE EFFECT OF COMBINED
MAGNETIC FIELD. A ROLE OF GEOMAGNETIC FIELD AND ITS NOISE IN BIOLOGICAL
PROCESSES

Bogatina N.", Sheykina N.*

'B. Verkin Institute for Low Temperature Physics &Engineering of National academy of sciences of Ukraine,
Kharkov, Ukraine,
2National University of Pharmacy, Kharkov, Ukraine
e-mail: n_bogatina@rambler.ru

In the work the influence of magnetic field’ noise that was created inside superconductive
magnetic shield with warm volume, on biological effect was investigated in details. The effect was
caused by combined magnetic field tuned to cyclotron frequencies of different ions. We investigated
the gravitropic reaction of cress roots.

It was shown that the effect observed depended not only on external magnetic field noise, but
also on amplitude-frequency characteristic of low frequency generator, that was used for creation of
alternative component of combined magnetic field.

It was shown that magnetic noise existence of definite level simplified the observation of
biological effects caused by combined magnetic field. A role of geomagnetic field in cell regulation
process is discussed. We suppose that the biological systems use the geomagnetic field for
functional purposes by means of mechanisms, analogous mechanism of ion cyclotron resonance.
Numerous experiments demonstrated that alive biological objects essentially sensitive to combined
magnetic field. Beforehand we (N. Bogatina, N. Sheykina.” Magnetic noises, generated by growing
wheat seeds” Reports op Nattional academy of sciences of Ukraine 2001, Ne8, P. 138-144.)
revealed at first experimentally low frequency electromagnetic irradiation, generated by growing
plants with maxima at the cyclotron frequencies of phytohormones ions.

The spectrum with maxima at the cyclotron frequencies may be observed only while the
magnetic field noise exists in definite limits (5 -50 nT/Hz"®). The level of spectra maxima amplitudes
is equal to 10® = 107 T/HZ*°. The level defines the level of electric field amplitudeit is of the order
30 — 300 mV/sm. Taking into account the electric field of such magnitude, according to last Liboff’
work (G Vincze, N. Szazc, A.R.Liboff . New theoretical treatment of ion resonance phenomena
/[Bioelectromagnetics. 2008- V. 29. — P. 380-386), may explain all effects observed.

So the combination of different resonance frequencies, connected with one and the same
magnetic field, may be used by cells for regulation of processes in it. External magnetic field noises
help these processes treatment during geomagnetic field variation. But the level of these noises had
to be neither too small nor too big.

KBAHTOBBbIE CTPYKTYPbI B 2KUBbIX OPTAHU3MAX U MPOUCXOXOEHUE XKU3HU
Bykanoe A.B.

Pusmyeckoe otaeneHne MexagyHapogHOro MHCTUTYTa COUMOHUKKM, KneB, YkpanHa
e-mail: boukalov @gmail.com

B npeablaywux pa6otax Hamu Gbio NokasaHa HeobXoOMMOCTb CYLLECTBOBaHWUS KBAHTOBbIX
TEKYUMX CTPYKTYP WU TEN Y XUBbIX OpraHnMamMoB [1, 2], koTopble, Hapsay C MOMEKYNAPHbIM TENOM
obecrneunBaloT DEHOMEHbI XXM3HW, NMCUXUKU U co3HaHusA. MNpendnonaraeTcs, YTO KBaAHTOBble Tena
JKMBbIX OPraHM3MOoB, BKIloYasi U YenoBeka, COCTOSAT U3 NErkMX areMeHTapHbIX YacTuL, — JIEBMOHOB,
B3aUMOAEVCTBYIOLLMX MexXdy CobOoii KaK 9MeKTpOMarHWTHbIMUM Cunamy, Tak W cunamm
HE3NEKTPOMArHUTHOTO  MPOUCXOXOEHWUsl, KOTOpble  CBA3aHbl C  CyLlECTBOBaHMEM  psida
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HE3aNEeKTPOMarHuTHbIX  nomnen. [pMHUMNManbHOM  OCOBGEHHOCTBID  NIEBMOHHBLIX  TEI  XKMBbIX
OpraHM3moB SIBNSIETCSA TO, YTO JIEBUOHbLI, OOBLEOMHSSICb B €OMHYH CTPYKTypy, OOpasylT T. H.
KBaHTOBble 003e- unu depMn-KoHOEHCaTbl, CBEPXTEKyYMe CTPyKTypbl. 3TO aHanorm4Ho
06paaoBaH|/|+o MPU HU3KIX TEMMepaTypax CBEPXTEKYUMUX XWUOKOCTEN, COCTOSILLMX 13 aTOMOB “He nnu
®He. Ho neBWOHHble CTPYKTYpbl CTAHOBSTCS CBEPXTEKYYUMM Mpy  BBICOKMX TeMrepatypax,
KpMqueCKaﬂ TemnepaTtypa T.>2000 K, B otTnunume oT xuakoro renusa “He, ans kotoporo T.=5 K nnn
*He, pns kotoporo T.=0,0026 K. Bbicokue TemnepaTypbl nepexoda MeBUOHHbIX CTPYKTYp B
CBEPXTEKyYee COCTOSIHME OODBSCHATCS TEeM, YTO MAacChbl JIEBUOHOB B ThICAYM M MUIIIMOHBbI pa3
MeHblle Macc aTtomoB renus [1, 2], COOTBETCTBEHHO W Bbille TemnepaTypa nepexoga B
CBepxTekydee cocTosHMe. [loaTomy npu OObIMHOW TemnepaType CyLeCTBOBaHUS KUBbIX
opraHuamoB  T~300 K neBuOHHble CTpPyKTypbl abconoTHO  cTabwunbHbl M obnagatoT
MaKpPOCKOMUYECKUMWN KBAHTOBBIMW CBOWCTBaMWU. VIMEHHO C MX CyLlecTBOBaHMEM MOryT ObiTb
CBSAA3aHbl pa3nuyHble (EHOMEHbI MCUXMKU W CO3HAHWS, BKIYasi aHoMaslbHble CBOWCTBA M
TpaHCMNePCOHarnbHbIE acneKTbl, U KBAHTOBbIE CBOWCTBA NMCUXMYECKOro, 0OHAPYXEHHbIE Pa3fMYHbIMM
nccriegosartenamu [5, 6]. ObpasoBaHMe OUHAMUYECKUX BUXPEBBLIX CTPYKTYP C MOCTOSIHHBIM TOKOM
CBEPXTEKYYeN XUOKOCTU, KOTOPbIE MOXHO OTOXAECTBUTb C «OpraHamuy» KBaHTOBOro Tena, Ans
CBepxTekyden hepMmn-KUaKoCcTu aHepreTndeckn bonee BbIFOOHO, YEM CTAaTMYECKOE HEeNoaBWMXKHOE
coctosiHue [1, 8]. B cBOl oyepenb CTPYKTypbl KBAHTOBbLIX TEM, KaX4oe M3 KOTOPbIX COCTOUT K3
OfHOTO (MK ABYX) COPTOB NEBUOHOB, MOTYT MHAYLMPOBaTh (OpMUPOBaHME NOAOOHbLIX CTPYKTYP 13
bonee TAXKENbIX NEBUOHOB 3a CYET MOCTEMEHHOrO 3axBaTa TSKEMbIX JIEBUOHOB BUXPsiMK Donee
nérknx yactuy. [danee copmmpoBaHHasi nepapxmsi KBAaHTOBbIX Tern MOXET BO34EeNCTBOBaTb Ha
dopMMpPOBaHNE MONEKYMNAPHOrO Terna, To eCTb Ha 00pa3oBaHne BGMONOrMYECKOro MOSEKYSSAPHOrO
opraHuama. Takomn KBaHTOBbIV MOOXOA K ONMUCAHMIO SIBITIEHUMA XN3HW U CO3HaHWUSI MO3BONAET PELUnNTb
npobremMy MNosIBNEHUSA MEPBbLIX CAMOOPraHM3YHLINXCA BMONOrM4yecknx Morekyn u cTpyktyp. Kak
N3BECTHO, BEPOATHOCTb BO3HMKHOBEHMS MUHUManbHOM koaupytowen uenn OHK wnu aktmeHOro
Genka (nenTm,qa) MeTofamu CTaHOApPTHOW TEpPMOAMHAMWKN OLEHMBAETCS 4YpE3BblYaNMHO Marown
BenuunHomn: P<107% [9] Bce npegpbigylive nonbiTkM pewntb 3Ty npobnemy ycnexa He umenw,
T. K. Ha nepebop BCEX BO3MOXHbIX BapuaHTOB MNpupoAe MNoHagodunocb Obl BpeMsi, HAaMHOMO
npeBbIlaloLlee BpeMS CyLIeCcTBOBaHMS BceneHHon. YTobbl MOHATb, Kak B pamKkax KOHLEenuuu
CYyLLIeCTBOBaHMSA KBAHTOBbLIX Ten peluaetcs 3Ta npobnema, paccMOTpMM MPOCTYH, HO 6nm3kyto
3agady, onucaHHyk k. Hukonvcom, Onsi KOTOPOM OH He CMOr HalTu YOOBNETBOPUTENBLHOMO
peweHus [9]. CyTb 3agayum cocTouT B cregyowem. B aucnetdyepckon kKoMHaTe aspornopTta CuauT u
paboTtaeT 20 goMcneTyepoB; B Yac npwxop.MT 50 3anpocoB OT caMonéTtoB Ha nocazaky. k. Hukonuc
cyuTaeT, 4TO CcyulectByeT 2205010 BapuaHToB OTBeTa W MO3TOMYy He Haxoaut
yAOBIETBOPUTENBHOIO pelleHnsi, kak 20 gucnetyepoB obpabaTbiBalOT Takoe FMraHTCKoOe 4YMCIo
BapuaHToB kak 2'°° BapuaHToB B uac. CornacHo Hvkonncy HenoHATHO, Kakum obpas3oM MOo3r
MOXeT obpabaTbiBaTb Takoe YyLOBWLLHOE KONIMYECTBO BapuaHTOB — 3TO rmybokasa 3aragka [9].
OQHako HWKAKOM MWUCTUMKM 30eCb HET, a HemnpaBOMEpEeH CaM MNoaxod K PpeLleHuio 3ajayu.
OnemeHTapHbIN 30paBbii CMbICIT MO3BONSET 3aKMNOYUTb, YTO HA OOHOrO AWUCMeTYepa NPUXOAUTCA
N=50/20=2,5 zanpoca B 4ac. [loatomy pgucnetyep B COCTOSIHUM ygenuTb obpaboTke OAHOro
3anpoca W peweHuto npobnembl B cpeaHem (=60 MUH/2,5 3anpoca=24 MMH W  HUKaKOro
Yy[OBULIHOrO ObICTpoAgencTBusa ans obpaboTkm MHgopmauun He TpebyeTcsi. TOHKOCTb 34echb B
apyrom: gewnctBusi Bcex 20-TM OMCNETYEPOB B3aMMHO KOPPENMPOBaHbl, a curHam Ha obpaboTky
nonagaet TonbKO K cBOOOAHOMY AucneTyepy. Ho aTa KoppenupoBaHHOCTb AEWCTBUA OUCTIETYEPOB
HWKaK He y4YUTbIBAETCS CTaH4APTHBIM KOMOMHATOPHBIM NoAX040M. Taknum obpasom, ancrneryepckas
npeacraender cobow cuctemy ¢ 20-10  B3aMMHO-KOPpPENUPOBaHHbIMKW  obpabaTtbiBaloLwmnmm
nHopmaumo cTpyktypammn. O4eBMAHO, YTO eCnn BMECTO OUCTMETYEPCKON Mbl PACCMOTPUM HEKOEe
YNCNO B3aMMHO KOPPENTMPOBAHHbLIX NMPOLIECCOB (HanpumMmep BUXPEN B CBEPXTEKYYEN XMAKOCTH), TO
Mbl OBHapyX1M, YTO B TaKOil CUCTEME HET HeoBXOAMMOCTW nocnenoBaTenbHo nepebupats 2'°%°
BapuaHToB. Takas 3ajada pellaeTcs MHbIM criocobom. KBaHTOBO-KOppenupoBaHHasi cuctema B
cBoel paboTe aKBMBaNeHTHa MO KONMMYECTBY onepauui nocrnegoBaTernibHOMy Konmyectsy B N
Ny~ N! B criyuae 3apOXOeHWs XM3HM 3afadva He pellaeTcs nepeGopom 10°000710000,p6000+30000
BapuaHToB. KBaHTOBasd IeBMOHHas CTPyKTypa, npou3Bogsilias OTOop OMOnornyeckn akTUBHbIX
KOMMOHEHT MOIEKYS, MOXET COCTOATb M3 HECKOJTbKMX KBAHTOBO-KOPPENMPOBaHHbLIX MOACUCTEM.
Tak, gna dopmupoBanns uenu u3 600 HykneoTwagoB (Kak y Bupyca TabayHOM Mo3auvku),
BEPOSITHOCTb CHOPKM B GUONOMMYECKM aKTUBHOE COCTOsHMe cocTaensieT P~1072°%. Ho ansi aByx
KOppenupoBaHHbIX MOACUCTEM Heobxoammo npoBecTu Bcero nvuwb N,=2000/2=1000 onepauwui
oTbopa MogxXoAsaWmMX HYKIeoTUaoB, T. K. Heobxogumasi «MHOpMaumsa» yxe CyllecTByeT B Buae

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



rPaHUYHbBIX YCMNOBUMW, KOTOPble 3aaHbl CBEPXTEKYYMMWN NEBUOHHBLIMWU CTPYKTypamu. Bpems atoro
oTbopa onpegensieTcss CpeaHMM BpPEMEHEM OfHOW OMOXMMWYECKOW onepaummM Wu YacToTon
BCTPEYAEMOCTU HYKITEOTMAA UITM aMUHOKMCIIOTHOIO ocTaTka B BMOXMMUYECKOM pPacTBOpE.

Takum o00Opas3om, [axe MpyM HEBBLICOKOM KOHLUEHTpauUuMM HyKkneotuaoB (opmMupoBaHue
nepsudHon pennuuupyowenca PHK vnn OHK nog ynpasneHveM NEBMOHHOW CTPYKTYpbl MOrMo
NMPOU30NTN OYEHb OBLICTPO — B TEYEHWME HEeCKONbKMX neT. [anee npoucxoguT CUHTE3 Genka no
matpuue PHK unu OHK, ycnoxHeHne n oTbop nonyyuBlierics cuctembl. [pyn atom cbopka nog
BO3OENCTBUEM CBEPXTEKYYEro JEBUOHHOTO cyOcTpaTa SABMSETCA MNpOLEecCOM, YCUITMBAKOLLMM
BEPOSAITHOCTL  MOSAIBNEHMS HeobXxoaumoro Hykneotmga B HyxHom wmecte PHK  (OHK)-
nocnegoBaTernbHOCTM, HO HE JKECTKO [OEeTEePMMHMPOBAHHBIM MEXaHMYECKUM MpPOLEeCccoM. 3TO
CBSA3aHO CO CnaboCcTbio B3aUMOLENCTBUIN NEBUOHHBIX U MOMEKYNAPHBIX CTPYKTYp. B3aumopgencTame
N BO3AENCTBME JIEBMOHHBLIX CTPYKTYP SIBMSETCA 3HAYMMbIM B HEPABHOBECHbLIX YCIOBMSAX, KOrga
pes3Ko BO3pacTaeT YyBCTBUTENbHOCTb BMOXMMMYECKON CUCTEMbI B Toukax Oudpypkauuu. Hanuume
CBEPXTEKYYMX JIEBUOHHBIX CTPYKTYp JEerko pewaeTr npobnemy MEepBUYHONO CUHTE3a W
onTMManbHOro oTbopa, a Tawkke MOoAAEPXKaHWS NepBUYHbIX (OOPM >KMBOFO BELLECTBA BHE
3aBMCMMOCTU OT TOTO, r4e BrepBble NMPOMCXOAWMN 3TOT npouecc — Ha 3emne, Ha Mapce wnu Ha
MHBbIX MMaHeTax WHbIX 3BE3AHbIX cuctem. bonee Toro, ogHoBpemMeHHO paspeluaeTtcs npobnema
BO3HVMKHOBEHUS U MOJAEPXaHWUSA XUPANbHOCTU UMW OUCCUMMETPUM XMBOrO, Hepaspelumas go
HacTosilero BpemeHun [4]. O4eBMOHO, YTO CBEPXTEKYYME NEBUOHHbIE CTPYKTYPbl UHAYLUPYIOT U
NOAAEPKUBAIOT XUPANbHOCTb  OMONMOIrMYECKMX MOMEKYST B JKMBbIX OpraHmsaMax, T.K. 3Ta
anccummeTpus 00ycnaBnNmMBAETCs HapyleHWeM CMMMETPUIA B CaMMX FEBUOHHbIX CTPyKTypax. B
CBOK oOYepedb XUParbHOCTb CBEPXTEKYYMX XMOKOCTEM MOXET ObiTb CBsi3aHa CO CTPYKTypow
BakyyMa, 3SHeprusi KoToporo coctaBnsieT 75% Habniogaemon aHeprum BcenenHon [3]. [Mo-
BUOMMOMY, (DEHOMEH XXW3HU CBS3aH WUMEHHO C CyLLECTBOBAHWEM CBEPXTEKYYMX JIEBUOHHbIX
CTPYKTYp, UX uepapxuu. A MoneKkynspHas gopMa Xu3HW SBMASIETCA TOMbKO YACTHLIM CIydaem,
TOYHEE MOEKYNSAPHON MOACMCTEMOWN OOLLE CUCTEMbI XXM3HEHHbIX MpoueccoB. B cuny atoro
MosneKynsipHasi (oopma XXM3HW He4ONroBeYHa B OTNIMYME OT CTabUITbHBIX CBEPXTEKYYMX NEBUOHHBIX
dopm, Oonblas 4YacTb KOTOPbIX, SBMASAACH CBEPXMETKMMW KBAHTOBBIMW  Teramu, MOryT
CyLLLeCTBOBaTb OT HECKOMBKMX ThICAY 4O MUMSIMOHOB M JaXe MUMNNapLoB feT.

Takum obpa3om, KBaHTOBbIE NEBUOHHbIE Tena 0bpa3yltoT MEpPBUYHYHO MOMEBYHO CTPYKTYPY, B
CUMOBBIX JIMHMAX KOTOPOW ABWXKYTCA OPraHUYeckne MOMeKymbl, MOCTEMEHHO COEAWMHSASACH B
MOJEKYIMSPHYIO CTPYKTYpPYy, Havmbonee onTUManbHO YAOBMETBOPANLLYH AMHAMWKE W CTPYKType
KBAHTOBOIO JIEBUMOHHOTO Tena, KoTopoe (aKTU4eCKn SIBNSIETCS HEKOTOPOW AMHAMUYECKON
«MONIEBOM MaTpuLen», MOAOBHO CUITOBLIM MMHUAM MarHUTHOO MOJISi, OPUEHTUPYIOLLIETO XENe3Hble
onunku. PasHyua coctouT Nuilib B TOM, YTO NIEBMOHHOE BO3aencTBme Gonee cnaboe B cuiy Marnomn
Maccbl JIEBMOHOB, M MPOLLEeCC ANWUTCA Ha MOPSaKM MeAreHHee, a ero AvHamuka onpegensiercd
TemnepaTypov M COOTBETCTBYHOLMMN chriykTyauusamm cpeabl. OTCloga aBTOMaTUYECKN CregyeT u
noHATME  Mopd)oreHeTMdeckoro nonsi, BBedéHHoro A.[.TypBuyem ans  oObACHEHUSA
dOpMMPOBaHUA M pOCTa OPraHM3MoB. Takoe Mone SBMAsSeTCA NPOM3BOAHON OT JIEBMOHHOMO
KBAHTOBOro Tena. Takum oOpa3oM NEBMOHHBIE CBEPXTEKyYME Tena ynpaBnsoT U (hopMUpOBaHMEM
Buonormyecknx MONeKkyn 1M OUONMOrMYECKMM MOMEKYIAPHbIM OpPraHM3MOM B LIENTOM Kak CBOEW
nogcucremon. [losToMy Mpouecc BO3HWMKHOBEHUSA MOMEKYNSPHON OMONOrMYeckon CTPYKTYpbI
BbIMMSAANT Criegyrolwym o0pasoM: KOHOEeHCauMsa B Uuepapxv4veckor nocnenoBaTeribHOCTU
NIeBUOHHbIX CBEpPXTEeKy4YuMx Ten — cbopka no nosfieBOW CBepXTeKy4yen marpuue —
camopennuuupyrowasca PHK (OHK) — 6enkoBasi c6opka no marpuue PHK (OHK).
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In the previous papers it has been shown necessity of existence of quantum fluid structures or
bodies at live organisms [1, 2] which, with the molecular body, provide phenomena of life, psyche
and consciousness. It is supposed that quantum bodies of live organisms, including human, consist
of easy fundamental particles — levions, interreacting among themselves both electromagnetic
forces and forces of not electromagnetic origin which are related to existence of series of non-
electromagnetic fields. The basic feature of levionic bodies of live organisms is that the levions,
uniting in holistic structure, form so-called quantum boze - or fermi-condensates, superfluid
structures It is analogous to formation at low temperatures of the superfluid liquids consisting of
’He or *He atoms. But levionic structures become superfluid at hlgh temperatures, critical
temperature T,>2000 K, unlike liquid helium 2He for which T.=5 K, or *He for which T.=0.0026 K.
High temperatures of transition of levionic structures in a superfluid state speak that the levions
masses are in thousand and millions times less than masses of helium atoms [1], accordingly the
temperature of transition in a superfluid state is higher. Therefore at usual temperature of live
organisms’ existence T~300 K levionic structures are absolutely stable and have the macroscopical
quantum properties. Various phenomena of psyche and consciousness can be connected to their
existence, including the abnormal properties, transpersonal aspects, and quantum properties of
mental, found out by various researchers [5, 6]. Formation of dynamic vortex structures with a direct
current of a superfluid fluid, which can be identified with structures of a quantum body, is
energetically more favourable to a superfluid Fermi liquid, than a static state [1, 8]. In turn the
structures of quantum bodies, each of which consists of one (or two) kinds of levions, can induce
the formation of similar structures from heavier levions at the expense of gradual entrapment heavy
levions by vortexes of easier particles. Further the generated hierarchy of quantum bodies can
influence to the formation of the molecular body that is the formation of a biological molecular
organism. Such quantum approach to the description of the phenomena of life and consciousness
allows to solve a problem of origin of the first self-organized biological molecules and structures. As
it is known, the probability of origin of minimal DNA coding chain or the active Pe&mde by methods
of standard thermodynamics is estimated by an extremely small value: P<10™ [9]. All previous
attempts to solve this problem had no success, as far as the nature would need time on search of
all possible variants much more than time of the Universe existence. To understand, how this
problem is solved within the limits of the concept of existence of quantum bodies, we will view
simple, but the close, problem, which was described by G. Nicolis. He could not find the satisfactory
solution [9]. The problem is the following. 20 dispatchers sit and work in a dispatching room of the
a|r ort; 50 inquiries from planes on landing come per hour. G. Nicolis considers that exists
22090221000 \ ariants of answer and so does not find the satisfactory solution, how 20 dispatchers
handle such huge number of variants. According to Nicolis it is not clear, how the brain can handle
such monstrous quantity of variants; it is the deep riddle [9]. However here is no mysticism, but the
approach to the problem solution is wrongful. The good sense allows to conclude that one
dispatcher has N=50/20=2.5 inquiry per hour. Therefore the dispatcher gives to processing of one
inquiry and to solution of a problem on the average t=60 min/2.5 inquiry =24 minutes, and it is not
required any monstrous speed for information processing. Here is other complicity: the activities of
all 20 dispatchers crossly correlated, and the signal on processing gets only to the free dispatcher.
But this correlated activities of dispatchers is not considered in any way by the standard
combinatory approach. Thus, the dispatching office represents the system about 20th crossly-
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correlated structures, handling the information. It is obvious that if instead of a dispatching office we
will consider a certain number of crossly correlated processes (for examgle vortexes in a superfluid
fluid), we will find out that there is no necessity to touch consistently 2'°® variants. Such problem is
solved by different way. The quantum-correlated system in its work is equivalent by quantity of
operations to N! consecutive ones: N,~ N! In the case of the life origin the problem is not solved by
search of 10?000+10000,6000+30000 y, 5 jants. The quantum levionic structure, taking off the biologically
active components of molecules, can consist from several quantum-correlated subsystems. So, for
the formation of a chain from 600 nucleotides (as at a virus of a tobacco mosaic), the probability of
the making up in biologically active state is P~1072°%, But for two correlated subsystems it is
necessary to spend only N,=2000/2=1000 operations of takeoff of approaching nucleotides, as far
as necessary "information" already exists in the form of boundary conditions which are set by
superfluid levionic structures. Time of this takeoff is defined by average time of one biochemical
operation and frequency of nucleotide occurrence in a biochemical solution.

Thus, even at the low nucleotides concentration the formation of primary replicated RNA or
DNA under guidance of levionic structures could occur very quickly, within several years. Further
there is a peptide synthesis on matrix RNA or DNA, the complication and the selection of the gained
system. Thus the making up under the influence of a superfluid levionic substratum is the process
strengthening the probability of occurrence of necessary nucleotide in the proper place of RNA
(DNA)-sequences, but not rigidly determined mechanical process. It is connected to weakness of
interactions of levionic and molecular structures. Interaction and action of levionic structures is
significant in nonequilibrium requirements when sensitivity of biochemical system sharply increases
in bifurcation points. Presence of superfluid levionic structures easily solves a problem of primary
synthesis and optimum change, and also maintenance of primary forms of live substance without
dependence on place and time this process going: on the Earth, on Mars or on other planets of
other star systems. Moreover, the problem of origin and maintenance of a chirality or dissymmetry
of live being is solved, which was unsolvable till now [4]. It is obvious that superfluid levionic
structures induce and support a chirality of biological molecules in live organisms since this
dissymmetry is caused by breaking of symmetries in levionic structures. In turn the chirality of
superfluid fluids can be connected with the vacuum structure which energy makes 75% of the
observable Universe energy [3]. Apparently, the life phenomenon is related to existence of
superfluid levionic structures, and their hierarchy. And the molecular form of life is only a special
case, or more exactly - the molecular subsystem, of general system of vital processes. So the
molecular form of life is short-lived unlike the stable superfluid levionic forms, most of them, being
extralight quantum bodies, can exist from several thousand to millions and even billions years.

Thus, quantum levionic bodies form primary field structure. Organic molecules move in power
lines of this structure, join gradually in the molecular structure, optimal satisfying to dynamics and
structure of quantum levionic body, which actually is a some dynamic “field matrix”, like power lines
of the magnetic field, orienting iron sawdust. The difference is only that levionic action is weaker,
because of small levions mass, and process lasts on orders more slowly, and its dynamics is
determined by temperature and corresponding fluctuations of medium. The concept of
morphogenetic field, entered by A.G.Gurvich for an explanation of formation and growth of
organisms, follows automatically from those conditions. Such field is derivative from a levionic
quantum body. Thus the levionic superfluid bodies drive both formation of biological molecules and
a biological molecular organism as a whole as its subsystem. Therefore process of origin of the
molecular biological structure looks like: condensation in hierarchical sequence of levionic
superfluid bodies — the making up on a field superfluid matrix — self-replicated RNA (DNA)
— the peptide making up on matrix PHK (DNA).
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BO3OEWUCTBME 3BYKOB PEYU HA PA3BUTUE YENOBEKA HA MPUMEPE UMEHW
COBCTBEHHOIO

Bonyek 0.4.
Cankr-MNeTtepbyprekmit MHcTutyT N'ymaHutapHoro O6pasoBanusi, CaHkT-INetepbypr, Poccus

3ByKM peun, 3BYKM UMEHM COOCTBEHHOMO SABMAKTCA OOHMM M3 BaXKHEMLLMX YCITOBUN cpenbl
obutaHusa 4denoseka. Hambonblien vHAUBMOYaNbHOW WM3MEHYMBOCTBI MOA BIIMAHMEM YCIOBWN
cpenbl, BOCMUTaHUS U OeATenbHOCTM 00ragatoT MO3roBble (DYHKUMM KOPbl FOFIOBHOrO MO3ra
(B.N.AHaHbeB, 1969). ViMeHa MOXHO CpaBHUTb C HacNeaCTBEHHbIMWM POAOBLIMW TUMAMK B
reHeTuke, C KOHCTUTYUMsSIMM W apxeTunamu. MMeHa — 3TO (QOKyCbl COUMAnbHOW 3SHEprum
(M.A.®nopeHckuin, 1993). Umst naeHTUMUMPOBAHO C TENECHOW U AYXOBHOW MHOMBUAYANbHOCTLIO.
Kak yacTb camoco3HaHusl UMsl onpeaenseT LEHHOCTHbIE OPUEHTALMKN YeNOBeKa B €ro NpUTSA3aHNSax
Ha Npu3HaHue, B 0COBEHHOCTSX MONMOBOW MAeHTUMMKaLUUKN, B XapakTepe NOCTPOEHUST XKU3HEHHbIX
nepcnekTuB, B cucteme npae u obs3aHHocTen (B.C.MyxuHa, 1997).

KneTku pasHbIXx OpraHoB YerioBeka YyBCTBUTESbHbI K 3BYKOBbIM BUOpaLMAM CXOOHOW YacToThI,
0cobeHHO B 00MacTh 4acToT, K KOTOpbIM Havbonee BOCIPMUMYMBO YeroBeyeckoe yxo. Hoeenwmve
OaHHble CBUOETENbCTBYT O KyMynsiTUBHOM 3chdekte BO3AENCTBUS 3BYKOB HeOOIbLLON
WHTEHCUBHOCTM Mpu  gnutensHonm akcnosvmuum (C.H.Pomanos, 1991; A.M.Oy6pos, 1990;
W.A.BopoHos, 1998; B.A.®depopos, 2000); 0 BAMSAHMN 3BYKOB Ha MPOLLECCHI AMOPUOreHes3a XmBbIX
cywecte (B.B.Eropos, 2007), 4yemy cnocobCTByeT SBMEHME MHOrOYaCTOTHOrO MNapasernbHOro
pe3oHaHcHoro 3axBara (C.J1.3arycknH n op.1986),

B cBete manoxeHHoro ¢ 1996 r. u3ydanacb pacnpoCTPaHEHHOCTb MMEH CPean U3BECTHbIX
npeacraBuTenemn psoa npodeccun; nccnenoBanucb LBETOBbIE, 3MOLIMOHAanbHbIE,
XapakTeponormieckme KOMMOHEHTbl obpa3a pyCcCKMX MMEH; NMPOBOAWUIIOCH KOMMIEKCHOE U3y4YeHne
WHAMBUOYANbHOCTU Yy HOCUTENEN PasHbiX MYXCKMX U xeHckux mmeH (O.0.Bonuek, 1997-2010).
PesynbTathbl:

BbisBneHa abconoTHasi HepaBHOMEPHOCTb  COOTHOLUEHMS TeX WM MHbIX  UMEH,
npuvHagnexawmx 3amedartesibHbiM NMpeacTaBUTensM onpedeneHHbix npodeccun, tem Gonee B
CpaBHEHUM C YacCTOTOM PaCnpOCTPAHEHHOCTU 3TUX UMEH. VIMeeTcs B3anMOCBA3b MEXAY UMEHEM U
nNpodeCccUoHarnbHOM HamnpaBfEeHHOCTbIO, YCMELWHOW peanu3auui 4YenoBeka B oOnpeneneHHown
npodeccun, p<0.05+0.001.

OOHapyXeHO CyLleCcTBOBaHME MHOTOKOMMOHEHTHOTO — LBETOBOMO, 3MOLIMOHANbHOIO,
XapaKTeporiornyeckoro obpasa MMeHW, OOCTOBEPHblE OTNUYMSI B MokasaTensix obpasa pasHbIX
nmeH p<0.05-0.001. Yepes rong, oecatb u 6onee net, oo 10-25% cocTtaBnswLWKUX obpasa MMeHHU,
BMOOU3MEHSAIOTCHA, 4YTO cornacyetcsas € (PEeHOMEHOM CABWIaloLLero 3HayeHus - W3MEHEHUEM
cemaHTukun cnosa (A.lN.>Kypasnes, 1991). N3BecTHO ABNEHME caMmonoATBEPKAAIOLErOCs BrVSHMSA
nepebix BrevaTnenun (3. MarHe, K. Macnay, 2000). JTormyHo nNpeanonoXuTb, YTO CyLLECTBOBaHUE
MHOIOKOMIMOHEHTHOro obpasa MMEHUN CKasblBAeTCS Ha MEpBbIX BNe4vaTNIeHUsaX U onpenensieT Kak
nepBoHaYarbHble OXnaaHNsl B OTHOLLEHUN YENOBEKA, TaK U ero OTBETHbIE peakuun.

WccnenoBaHne Ha npeacTaBuUTENbHBIX BbIOOPKaX NUL, C OOMHAKOBLIMU MMEHaMU OBHapyXnno
CYLLIECTBOBaHME TNYOUHHBIX OTIMYMWA MEXOY HOCUTENSAMW pas3HbiX MMeH. [ns kaxgow rpynnbl
HOCUTENEN OnpedeneHHoOro WMeHW umeeTcs YHMKanbHasi COBOKYMHOCTb MokKasaTenemn
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WHOVBMAOYANbHOCTU:  CBOWCTB  TEMMepamMeHTa, MacKyNMHHOCTU-(PEMUHUHHOCTY,  CYTOYHOro
XPOHOTMNA M aganTMBHOCTU K UMKITY COH-OOApPCTBOBaHWE, CTUMEW MbILLSIEHUS, MOTUBAUMUK, YepT
XapakTepa 1 CaMOOLEHKM, NokasaTternen camoakTyanuaaumm. OgHako HOCUTENN O4MHAKOBLIX MMEH,
npuHagnexaiime K pasHbiM MOKONEHUAM, No OTAEeNbHbIM MpU3Hakam MOryT oTnuyaTbCa u3-3a
OEVCTBUS HA pasBUTUE MHOMBUAYANbHOCTY YCNOBUA COLMArbHOM U MPUPOAHON cpeabl OOUTaHUS.

PesynbTatbl onpoca 272 CTyAEHTOB NOKa3blBalOT, YTO MHOrMMEe yXxe 3agymanu nmeHa onsg
Oyaywmx geTen, cBbiwe NOfioBUHLI MMEH BblIOpaHO umm B Bo3pacTte 7-16 neT. [NprnunHamm Boibopa
UMEHMN ABMAIOTCA ero Gnaro3syyme — 76.6%, BbIOOp B YECTb KOrO-TO — 46.4%, 3HaHME CEeMaHTUKN
nvenn — 28.9%; wuHble NpuunHbl — 16.3%. BbIABNEHO Hanuume OOCTOBEPHLIX CBA3EW MexXay
3BYKOBbIM COCTaBOM COOCTBEHHOIO MMEHU U UMEH, BbIOpaHHbIX Anga Oyaywmx geten, p<0.05-0.001.

CncrtemMa  aKyCTUYeCKOM  KOMMYHMKaUUKM  4YerioBeKka  HEMpepbiBHO  BUOOU3MEHAKTCS,
3BOSIOLMOHMPYIOT. PaHee Obina npocnexeHa COMpPsPKEHHOCTb W3MEHYMBOCTU SA3blKa MY3bIKU,
YaCTOTHbIX MapaMeTPOB peyu, BOKarbHOW MacHoMm «A» C reoKOCMUYECKUMN IyKTyaumMsmMm
(O.0.Bonuek, 2010). 310 1 nmetowmecs akTtbl 06 U3MEHUYNBOCTU (DOPMbI UMEHM, MOl HA NMEHA,
aonouun sA3bika (B.A.HukoHoB, 1974; A.Ktopoea, 2007; M.H.3nwTtewnH, 2006; M.A.KpoHrays,
2008) no3BonsT roBopuTb 00 aganTUBHOM OYHKLMM UMEHN OTHOCUTENTBHO M3MEHSIIOLLENCA Cpeabl
obutaHusa. CnegoBaTenbHO, MOAA HA MMEHa B M3BECTHOM CMbICIie 00yCroBreHa HEOCO3HAHHbLIMU
notpebHocTAMM obLLecTBa Kak CHOXHOW CaMOOPraHW3UpPYOLLENCS CUCTEMbI B KOHKPETHbIX
3BYKOBBIX «OBOMy4YeHUsAX» NMPUMMEHUTENbHO K Tekywemy un byayuiemy BpeMeHW, B COOTBETCTBUU C
OOMVHVPYIOLLMMM 3BYKaMu MPUPOAHON cpefbl. A UMEHHO: U3 BCEX UMEH BblOMpatoTcs, npexae
BCEro, Te, HOCUTENW KOTOPbIX CMOMyT MaKCUMaribHO YCMELIHO adanTupoBaTbCcs K Oyaywmm
YCINOBMSIM MPUPOAHON M CcouuanbHOW cpefpl; MakCMMarbHO  MOMOIYT CBOEN AeATEeNnbHOCTbHO
rpsagywemy oobLiecTsy.

Takum 00pasoM, WMsi Kak MHOTOMETHUA 3BYKOBOW W BMOPALUMOHHBLIN  pasgpaXutenb
BO3OENCTBYET Ha MO3roBble OYHKLMW FOMIOBHOrO MO3ra, BMWUSIET Ha pa3BUTUE WHOMBWUAYANbHOCTU
yenoseka. Ho nms camo no cebe He AaeT xopoLlero unu nnoxoro venoseka. OHo nNuwb dopma, a
BbIOOp >KM3HEHHOro Myt mcxogut ot 4ernoseka (M.A.dnopeHckun). HeCOMHEHHO, 4TO, Mmpexae
BCEro reHeTuka, BOCMUTaHME, couManibHble W MPUMPOAHbIE YCINOBUS, OMNpPegenslT pasButme
nHameuayansHoctn. OgHako u nmsi, hopmMa UMEHOBAHMS BHOCHAT CBOK NenTy B hOpMMpOBaHuE
WHOMBUOYaNbHOCTU YenoBeka.

THE IMPACT OF SPEECH SOUNDS ONTO INDIVIDUAL DEVELOPMENT EXEMPLIFIED WITH
GIVEN NAMES

Volichek Olga D.
Saint Petersburg Institute of Humanities, Saint Petersburg, Russia

Speech sounds and sounds of an individual’s given name are one of the most important
conditions of the individual’s habitat. The brain cortex functions possess the highest individual
changeability under the influence from environmental conditions, education and action (B.I.
Ananyev, 1969). Names can be compared with hereditary generic types in genetics, with body
constitutional types and with archetypes. Names are focuses of social energy (P.A.Florenskiy,
1993).

Cells of different human organs are sensitive to acoustic vibrations of similar frequencies,
particularly within the range of frequencies to which human ear is most sensitive. The latest results
confirm the cumulative impact of low intensity sounds at long-term exposure (S.N.Romanov, 1991;
A.P.Dubrov, 1990; I.A.Voronov, 1998; V.A.Fedorov, 2000) and the influence of sounds onto
embryogenesis processes in living organisms (V.V.Yegorov, 2007), which is facilitated with the
phenomenon of multifrequency parallel resonant capture (S.L.Zaguskin and others, 1986).

Since 1996, in the view of the mentioned above, popularity of different names among famous
representatives of a range of occupations has been studied, as well as color, emotional and
characterologic components of the images of some Russian names. A complex research on
individual characteristics of persons bearing various Russian masculine and feminine given names
has been conducted (O.D.Volchek, 1997-2010).

It was discovered that the ratio of certain given names among highly successful
representatives of different occupations is absolutely unbalanced, particularly in comparison with
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popularity values for these names. There is a correlation between name and occupational trends in
person and their professional achievements, p<0.05+0.001.

A multicomponent (color, emotional, characterologic) image of a name was revealed, with
significant distinctions in image values for different names at p<0.05-0.001. Up to 10-25% of the
components of a name image are modified within a year, a decade or a longer period of time, which
corresponds with the phenomenon of dislocating value (A.P.Zhuravlev, 1991).

Studying representative samples of persons with the same names discovered deep
distinctions between bearers of different names. For each group of bearers of the studied names
there is an original combination of individuality indices: temperament characteristics, masculinity-
femininity, diurnal chronotype and sleep-wake cycle adaptability, thinking styles, motivation,
personal traits, self-esteem and self-actualization values, p<0.05+-0.001. However, for some
indices, the values for the bearers of the same names belonging to different generations can differ
due to the social and natural environment influencing the development of individuality.

The results of interviewing 272 students showed that most of them had already chosen names
for their future children. In over 50% cases the names were selected at the age of 7-16 years. The
criteria for choosing a name are its euphony (76.6%), naming in honor of somebody (46.4%),
knowing the semantics of the name (28.9%) and others (16.3%). There are significant correlations
between acoustic composition of their given names and names selected for their future children,
p<0.05-0.001.

The system of human acoustic communication is constantly developing and being modified.
The previous studies detected correlating variations in music language, speech frequency indices,
vocational vowel A and geocosmic fluctuations (O.D.Volchek, 2010). Together with the available
evidences of variability in name forms and name popularity and of evolution of language
(V.A.Nikonov, 1974; A.Ktorova, 2007; M.N.Epstein, 2006; M.A.Krongaus, 2008), it allows
considering the adaptive function of names regarding the varying environment. Consequently, name
popularity is to a certain extent determined by unconscious needs of the society as a complex self-
optimizing system for certain acoustic “radiation” with regards to present and future time and in
accordance with dominant sounds of the natural environment. Specifically, out of all names, those
are selected which can provide their bearers with the maximum successful adjustment to the
upcoming conditions of the natural and social environment, helping the people with such names to
contribute to the well-being of the future society.

POJlIb HA3KOMHTEHCUBHOIO 3MU KBY B KOPPEKLUIUM ALANTALIMOHHbIX PEAKLMA Y
CMOPTCMEHOB PA3HbIX CMELUUANN3ALUN

pa6oeckas E.IO., Hazap M.O.

TaBpwuyeckuin HaumoHanbHbI yHBepcuTeT M. B.M.BepHaackoro, Cumdeponons, YkpauHa

B nocnegHue roabl npobrnema pe3epBHbIX BO3MOXHOCTEM OpraHuaMa BecbMa aKTUBHO
obcyxaaetcsa B chusmonornm cnopta. OHa TeCHO cBsidaHa C npeacTaBneHnsaMm 06 aganTaumMoHHbIX
BO3MOXHOCTAX OpraHuama. YCTaHOBeHO, Y4To cumnartoagpeHanoas cucrema (CAC) npuHumaet
yyactme B (DOPMMPOBaHUM adanTauMOHHBIX pPeakuuin opraHvM3ama Ha OeNCcTBue pasgpaxutenen
pasnuyHoON Npupoabl U UHTeHcmBHocTU ([opu3aoHToB MM.4., 1981, MweHHukoBa M.I., 2001), B ToM
ynMcne u K WUHTEHCMBHOW  MbleyHoW geaTtenbHocTM. OfHMM M3 BaKHEMWWMWX  YCITOBWN
WMHTEHCUMMKaAUMM  TPEHUMPOBOYHOIO Mpouecca W OanbHEeWero MOBbILEHNA  CrOPTUBHOM
paboToCcnocobHOCTN SBMSIETCSA LUMPOKOE U CUCTEMaTUYECKOe UCMONb30BaHNE BOCCTAHOBUTENbHbIX
cpencTtB, CMOCOOCTBYIOLLMX MOAAEPXKAHWMIO  BbICOKOW  paboTOCMOCOBHOCTM U YCKOPEHUIO
BOCCTaHOBIIEHUS, NPEAYNPEXAEHNIO NEPETPEHMPOBAHHOCTM, NepeHanpskeHun n Tpaem (MNnatoHoB
B.H., 1984, 3otoe B.l1.,1990). lNo3TOMy nNpMMEHEHME HU3KOMHTEHCUBHBIX 3NEKTPOMArHUTHbIX
nany4veHuni (OMMW) kpanHe Bbicokon YacToTbl (KBY) MoXeT okasaTbCs 4OCTAaTOMHO MNEPCNEKTUBHBIM.
OpgHako B nuTepaTtype MpakTu4eckn Het cBefeHun o BrnusHum OMW KBY Ha passButne
Hecneunpunieckmnx aganTaUuoHHbIX peakunin " dyHKUMOHanNbLHoEe COCTOsIHNE
cnMnaToaapeHanoBol CUCTEMBbI OpraHnama CropTCMeHoB. B ¢Bs3u ¢ 3TumM, Lenbl uccnegoBaHus
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ABUNOCh U3y4veHne BnusaHma AMU KBY Ha nameHeHne Hecneumuiecknx aganTaunoHHbIX peakuuin
N cogepxaHme KaTexoraMnHOB B 3pUTPOLUTaX KPOBM CMIOPTCMEHOB.

B uccnegosaHun npuHumanu yydactue 37 yernosek B Bo3pacte 18-20 net, 3aHUMaKOLMXCH
cnoptoM He MeHee 3-5 neT: 14 cnopTcMeHOoB-UrpoBKKOB (dpyTbon, Sacketbon); 9 cnopTcMeHoB-
egvHobopueB; 14 cTydeHToB, He 3aHuMatrowmxcs cnoptoM. WctouyHukom 3MW KBY cnyxun
TepaneBTudeckuii reHepatop “KBY. PAME[O-OKCIEPT-01”, ¢ pabo4ei onunHom BOMHbI — 7,1MM;
HecyLllell 4acTOTOM JMeKTpOMarHUMTHbIX konebaHunm uanydatenen — 42194120 MIu, 4dactoTOW
mogynsauum 10+0,1 Ty (Mununenko O.B. u gp., 2007). BosgencteBve npou3BOaUNOCh Ha
Buonornyeckn akTmBHyto Touky VC17 (TaHb-wkyH) (Faaea JlyBcaH, 1991), exxegHeBHo B TeueHue 30
MWH. B yTpeHHue 4vackl. Onpegensany Tmn Hecneundmyieckon aganTalMoHHON peakumn opraHMama
(HAPO) (FapkaBsu J1.X., KBakvHa E.B., 1996) 1 uutoxmmuyeckun nokasartens cogepxaHusa (LIMNC)
kaTexonamuHoB (KA) B aputpouutax nepudepmdeckon kpoeu (Mapgapb A.W., Knaguenko, O.11.,
1986) no Havana kypca KBY-Bo3gencteus (dooHoBoe 3HayeHme), nocne 1-ro, 5-ro n 10-ro ceaHcoB
KBY.

Kak nokasanu npoBeAdeHHble uccreaoBaHusa, nog BnvsHuem 3OMU KBY Ha Guonormdecku
aKTMBHY Touky VC17 y CMOPTCMEHOB pa3HbIX cneumanv3auni 1y CTyOeHTOB, He 3aHMMaloLLuXCs
crnopToMm, npoucxoguT u3meHeHne Tuna HAPO. Tak, po KBY-Bosgencrtsusi, B rpynnax
obcnenoBaHHbLIX CMOPTCMEHOB-UPOBUKOB W eauHObOopLeB npeobrnagalowmmMm Obinv  peakumm
nepeaktnBaummn (ot 64,3% 0o 67%). Y GonblUMHCTBA CTYAEHTOB, HE 3aHUMAIOLLUXCA CMOPTOM,
BbISIBITEHbI pPeakUMM CMOKOWHOW M MOBbILWEHHOW akTnBauun (63%), XoTs BCTpeYaloTCs U KpanHue
peakumm — cTpecca u nepeaktuBauuu. lNMocne 10 ceaHcoB Bo3gencteus AMU KBY B rpynne
obcnenoBaHHbLIX CMOPTCMEHOB-UTPOBUKOB peakLmMmn CTpecca 1 nepeaktuBaumun He 3achnKCMpOBaHbI.
AJanTaumoHHbIE pPeaKLMn TPEHMPOBKM, CMOKOMHOM M MOBLILIEHHOW aKTMBaLUW OMNPELENsnuchb Y
21,4%, 35,7% v 42,9% obcnenoBaHHbIX COOTBETCTBEHHO. B rpynne cTyQeHTOB, HE 3aHMMaroLLMXCA
crnoptom, nocne 10 ceaHcoB KBY peakummn cTpecca u nepeaktMBaumm He oOHapyxuBaroTcH,
peakumMm  TPEHWPOBKW,  CMOKOWHOMW M NOBbIWEHHOM aktuBauumn  (89%)  craHoBATCA
npeobnagaowummn. B rpynne obcrnenoBaHHbIX cnopTcMeHoB-eguHobopueB nocne 10-kpaTHoro
KBY-Bo3gencTema peakums nepeakTvBaumm no-npexHemy 3adumkcupoBaHa y 33% oT obuwero
KonunyectTBa obCrnedoBaHHbIX. AdanTauWOHHbIE peakuMyM CMOKOMHOW W MOBLILLEHHON aKTMBaLun
onpegenanucb y 67% obcneqoBaHHbIX.

B Teuenne KBY-Bosgewncteus yposeHb LINMC KA B spuTpoumTax y CNoOpTCMEHOB-UIPOBMKOB U
eguHobopueB u3aMmeHsAncs AByxdasHo. Tak, y CNoOpTCMEHOB-UrpoBMKOB nocne 1-ro u 5-ro
Bo3gencteusa LINC KA nosbiwaetcs (p<0,05), a nocne 10-KpaTHOro BO3OENCTBMS CHWXAETCA U
MpakTU4Yeckn OOCTUMraeT WCXOOHOro ypoBHs. B rpynne cnoptcmeHoB-equHOOOpUEB Haubonee
BblpaxeHHble nameHeHns LINC KA HabnogatoTtca Ha 5 n 10-n gHu Bosgencteus (p<0,01). K 15 gHio
nccriegoBaHmn ypoeeHb LIMC KA B apuTpoumTax HECKONBbKO CHWXKAETCSl, HO OCTaeTcs Bblwe
ncxopHoro ypoBHsl. B rpynne crygeHToB, He 3aHumMatowmxcsa cnoptom, LMNMC KA cHwwkaeTtcs yxe
nocne 1-ro Bo3genctaus. MNocne 10-ro Bosgencteusi ypoeHb LINMC KA Hbke MCXOQHOro ypoBHA Ha
7,5% (p=<0,02). MocteneHHoe cHwkeHne ypoBHsa LINC KA nog pencreuem OMU KBY moxet
roBOpuTb 00 OrpaHMyYeHMM akTMBHOCTU CMMMATOafpeHarioBov CUCTEMbI B OpraHvM3mMe CTyOEeHTOB,
He 3aHMMalOLLIMXCS CMOPTOM.

Mony4eHHble pe3ynbTaTbl CBUOETENLCTBYIOT O TOM, YTO MHOrOKpaTHoe Bo3genctame SMU KBY
Ha OpraHyM3M CMOPTCMEHOB Pa3fUYHbIX Creunannsauui u CTy4eHTOB, HE 3aHUMAIOLLIMXCS CMOPTOM,
HEe UMEILLUX OTKITOHEHWI B COCTOSHMUN 300POBbS, MOXET BNUATb HA (PYHKUMOHANBHYHO aKTMBHOCTb
cMMnaToafpeHanoBol CUCTEMbI OpraHuama, 4To nposiBnsgetcs B u3MeHeHun LINC KA B
apuTpouMTax, U NPUBOAUT K PasBuUTUHIO, B NMEPBYIO OYepeb, adanTauMOHHbIX peakuuid CIOKOMHOW U
noBbiweHHon aktuBauum (UysH E.H., TemypbsaHy H.A., Mockosuyk O.B. n gp., 2003).
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ROLE OF ULTRA-HIGH FREQUENCY ELECTROMAGNETIC FIELD (UNF EMF) IN
CORRECTION OF ADAPTATION REACTIONS IN ATHLETES OF DIFFERENT
SPECIALIZATIONS

Grabovskaya E., Nazar M.
Taurida National University by V.l. Vernadsky, Simferopol, Ukraine

The effect of ultra-high frequency electromagnetic field (UNF EMF) on the development of
nonspecific adaptive reactions and functional state of sympathoadrenal system of athletes. It is
shown that under the influence of electromagnetic radiation of extremely high frequency changes
the type of nonspecific adaptive reactions. The predominant reactions are calm and heightened
activation.

Also detected opposite changes cytochemical indicator of the content of catecholamines in
erythrocytes. Athletes involved in football, and the fighters was a brief increase and subsequent
decrease in cytochemical indicator of the content of catecholamines in erythrocytes of peripheral
blood, and the reaction of the athletes, martial artists developed 3-5 days later. Students not
involved in sports, the level of catecholamine cytochemical index gradually decreased. These
changes indicate a change in the activity of the sympathoadrenal system.

Keywords: ultra-high frequency electromagnetic field, non-specific adaptation reactions of the
organism, erythrocytes, catecholamines, sympathoadrenal system, athletes

HE3PUMAA CBA3b KOCMUYECKUX, PUSUKO-XUMUNYECKUX, IKONOIMMYECKUX U
FEHETUYECKUX ®AKTOPOB B NOAAEPXXAHUU XKU3HU U MPOOOIMKEHUN
BUONOIr’MYECKOU 3BONMOLIUU

HetumaH A.M.

Poccuiickuii OHkonormnveckuii Hayunbii LieHTp um. H.H.Bnoxuna, PAMH; Mocksa, Poccus
e-mail: amdeich@rambler.ru

CyTe npepgnaraemor rMnotesbl npocta: Ouonornyeckme oObekTbl (Mpexae  BCero
doTOCHMHTE3MPYIOLLME  OpraHuM3mbl)  obnagalT  2-mMs cneuvanbHbIMKM - MEXaHU3MaMmM,
obecneynBaOLLUMK HEMPEPLIBHYHO MOACTPOMKY K KONMYECTBEHHO-KAYECTBEHHBIM HEN3MEHHBIM U
N3MEHSIIOLLMMCS] KOMIMOHEHTaM MOCTyNalMx U3BHE NMOTOKOB hU3nMdeckon MHdopmaumm ((oOTOHOB,
ap.). OTM NOTOoKM NpeobpasyoTcsi, B KOHEYHOM CYeTe, B MOTOKM OGUOMNOrMd4eckon (reHeTU4EeCKOWn)
nHdopmaumm (KM3Hb — Kak «NamdATby, MO KpanHen Mepe, o6 SBOMOUMM BMOMMOMW YacTu
BcenenHon). MNepBbii MexaHnaMm — BapuabensHas MoanutonHaa ObpartHasa TpaHcnaumsa (BMNOT):
Ha anutone B 5-10 aMMHOKUCIIOT, Kak Ha mMaTpuue, B 3aBUCMMOCTM OT YCIOBWUWA, CUHTE3UPYIOTCSH
HEVN3MEHHbIV NN U3MEHEHHBIN €r0 HYKIENHOBBIN 3KBUBMANEHT, HO; MecTo OencTBums: y aykapmoT —
BHYTPEHHME MeMOpaHbl XrnoponnacTos/Tunakongbl (MATOXOHOPWMM — NPU OPYrMX MpoLeccax); Y
npoKapuoT — YHKUMOHANbHO CXOAOHble CTPYKTypbl. BTOpoi MexaHu3am: BCTPOEHHbI B
peTpO(TPaHC)NO30HMO4OOHBIN  BEKTOP  (BUPYC-NMOAOOHYI HYKIIEMHOBYIO MOCNEAOBaTENbHOCTb,
BHI), HO moxeT nepemelartbcd, ocywectenate BHIM-nepenavy (Bug nceBoo-ropvsoHTanbHOM
nepefayn) Mexagy KIeTOYHbIMM — opraHernnamu  (XroponnactaMu/MUTOXOHAPUAMWU/AapoM) Y
KneTKkaMyM MHOTFOKIIETOMHOIro/O4HOrOKNETOYHbIMU OpraHM3amamu; npu nepemeldeHun BHI mexay
KneTKaMy pasHbiX OpraHu3moB (OYHKUMOHUPYET T.H. cuctema MeHeTuveckon YenHoyHon O6paTtHom
Cassn, MHOC-cnctema; HekoTopble Buabl BHIM-nepegayun (nnasmua/supycos/ /TPHK/gp.) nokasaHsl
B Pa3NUYHbIX FEHETUYECKUX CUCTEMAX.

Kaxgbih  (bOTOCUHTE3VPYIOLUIA  3yKapMOT/MPOKapuoT 3aHMMaeT BMOSHE  OMNpedereHHbIN
y4yacToK noBepxHocTM 3emnum UM, noatomy, abcopbupyeT cneundumdeckme co4veTaHus
pasnuyarLwmnxcs No YPOBHIO SHEPIUM 3feMeHTapHbIX YacTuy (npexae Bcero ¢potoHoB: ConHua,
onwkHero/gansHero Kocmoca, 3emnu), B3aumMogencTBYOLNX C FrEHETUYECKA NPOrpamMmmMmpyemMbiMn
crneundmyeckuMm ke Habopamy KBa3WaNEMEHTAPHbIX 4YacTuy, (SKCUTOH, MONSAPUTOH, MarHoH,
CONMWTOH) MMKONMMONPOTENAHOIO BellecTBa MeMOpaHbl XIOpoNnacToB/TUakoMaoB. TeM cambiM,
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M3  OKpYXaloLlero mMpoCTpPaHCTBa W3BMEKATCA He TOMbKO  3HEprusi, HO, BO3MOXHO,
peTpaHCNUpyTCs U MHAOPMALMOHHbIE  XapaKTEPUCTMKW, BaXHble, B 4acTHOCTW, Anis
HopMMPOBaHUA KaK CaMOro reHeTUYECKOro kofa, Tak u pasHoobpasusi B ero pamkax. ACCMMunauns
YKa3aHHbIX MOTOKOB 3fieMeHTapHbIX YacTuy (pOoToHOB, Ap.) MpoucxoauT Ha GoHe U3mKo-
XUMUYECKMX OCODBEHHOCTEN KOHKPETHOro Yy4dactka noBepxHocTu 3emnu (6uocdepbl, MNouys,
pactuTensHocTn). [lo Mepe HakoMmeHUs reHeTUYEecKkon MHOPMALIMM MEHSAETCA U peakums cammx
OMoNorMYecknx CMUCTEM Ha MNOCTynawlme MOTOKU Takoh MHdopMaumn (4To BeOeT K MUKPO-
/MaKpOMyTaUMOHHBIM M 3MUIEHETUYECKMM  COObLITUSIM,  COMPOBOXAAEMbIM  aganTauusiMu,
cneuvanusaumsmMm, netansaMu, a npu  HEeKOTOPbIX YPE3BblMaWHO pedKkMx  YCNoBUsIX —
MaKpO3BOMOLIMOHHBIM npolieccam). [Npegnonaraercs, 4to ob6a runotetTudeckux mexaHuama (lMOT;
BHI-nepegaya=~4Y0OC-cuctema) paboTaloT BHYTPW/BHE KIETKM CNEUMPUYHO U HaMpsKEHHO.
AHTPOMOreHHbIe/TEXHOTEHHbIE 3KONOMMYECKNE HAPYLLIEHUSA, CBA3aHHbIE, Hanpumep, ¢ MaclTabHbIM
nepemMeLLeHnem MOBEPXHOCTHBIX/BHYTPEHHUX TPYHTOB, MMacToB MOYBbl, CTPOUTENLCTBOM,
pasMelleHvem  MmeTanno-gobbiBalowmux/obpabatbiBalOWNX U XMMUYECKUX  MPeanpusaTUm,
HapylleHMemM BO3A4yLIHOW M BoAaHOW cpep (M T.4.), MOryT MoAuMUUMPOBAaTL OnocpenoBaHHble
MYOC-cmcTeMol ecTeTCTBEHHbIE NOTOKM reHeTUYECKon MHdopMaLMK. ITO NPOMCXOAMT YacTo Ha
(hOHE HapyLUEHWIA MMKPOINEMEHTHOIO COCTaBa NOYB/PacTUTETENBHOCTU M BEAET, B YaCTHOCTHU, K
akTMBaumMn uHdekumn/anngemmii - (Yymbl  rpbidyHoB, BWY, ap.) BupycHoro/6aktepuanbHoro
MPOUCXOXAEHUST Y KMBOTHLIX/NOAEN, Pa3BUTUIO OHKOMOMMYECKMX, Pa3sfMYHbIX TFEHETUYECKUX M
naTonorvii  passutusi/pocta. OnybrnvkoBaHHblE MaTepuanbl MOXHO OOHapyXuTb Ha caiiTte
(http://amdeich-var-reverse-translation.ru/).

INVISIBLE CONNECTION SPACE, PHYSICAL-CHEMICAL, ENVIRONMENTAL AND GENETIC
FACTORS IN SUSTAINING LIFE AND THE CONTINUATION OF BIOLOGICAL EVOLUTION

Deichman A.M.

Russian Cancer Research Center by N.N.Blockhin, RAMS, Moscow, Russia
e-mail: amdeich@rambler.ru

The essence of suggested hypothesis is quite simple: biological entities (primarily
photosynthetic organisms) have of 2 special mechanisms that provide continuous adjustment of the
quantitative-qualitative constant and variable components coming from outside the physical flows of
information (photons, etc.). These streams are converted, ultimately, into streams of biological
(genetic) information (life — as a "memory" at least the evolution of the visible part of Universe). The
first mechanism — variable Individual Epitope Reverse Translation (VIERT): on the epitope of 5-10
amino acids as a matrix and depending on conditions, synthesized unchanged or changed its
nucleic equivalent, NE; place of action: in eukaryotes — inner membranes of chloroplasts/thylakoids
(mitochondria — in other processes); in prokaryotes — functionally similar structures. The second
mechanism: the built-in retrotransposone-like vector (virus-like nucleic sequence, VLNS), the NE
can move, realize the VLNS-transfer (form of pseudo-horizontal transfer) between cell organelles
(chloroplasts/mitochondries/nucleus) and the cells of multicellular/unicellular organisms; by moving
VLNS between cells of different organisms function so called system of Genetic Shuttle Feedback
Connection, GSFC-system; some kinds of VLNS-transfer (plasmid/virus/tRNA/etc.) are shown in
different genetic systems.

Each photosynthetic eukaryotes/prokaryotes take up a well-defined region of the surface of the
Earth and therefore absorbs specific combinations of different energy levels of elementary particles
(mainly photons: the Sun, near/far Space, and Earth), interacting with a genetically programmed the
same specific sets of quasielementary particles (exciton, polariton, magnon, soliton) of
glycolipoproteide substance the membrane of chloroplasts/thylakoids. Thus from the environment
are extracted not only energy, but maybe retranslated and the information characteristics that are
important in particular for the formation of both the genetic code, and diversity within it frames.
Assimilation of mentioned streams the elementary particles (photons, etc.) descend at a
background of physical-chemical features of the concrete sector of surface Earth (biosphere, soils,
vegetation). With the accumulation of genetic information is changing and the response of biological
systems themselves to the incoming flows of such information (what leads to micro-
/macromutations and epigenetic events, followed by adaptations, specializations, lethals, and under
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certain very rare circumstances — macroevolutionary processes). It assumed that both the
hypothetical mechanism (VIERT; VLNS-transfer= GSFC-system) work inside/out of cells specifically
and intensively. Man-made/anthropogenic ecological disturbances, such as those associated with
large-scale displacement of the surface/internal layers of soil, the construction, placement metal-
yield/treated and chemical enterprises, a violation of air and water surroundings (etc.), can modify
the natural flows of genetic information mediated by GSFC-system. This happens often on the
background of violations the microelement composition of soils/greenery and lead in particular to
activation the infections/epidemics (plague of rodents, HIV, etc.) of viral/bacterial origin in
animals/humans, the development of oncological, various genetic pathologies and abnormalities of
the development/growth. Published material can be found on the website (http://amdeich-var-
reverse-translation.ru/).

PEIYNAUMA rEEOTEPMAIbHbIX TEYEHUA B MUPOBOM OKEAHE NMYTEM YNPABJIEHUA
XU3HEOEATENbHOCTbLIO MUKPOBOAOPOCIIEUN

HApeeans H.B., KonecHukoe B.TI".

WHCTUTYT paguousnkm n anekTpoHunkn um. A.A. Yeukosa HAH YkpauHbl, XapbkoB, YkpauHa.
e-mail: dreval@ire.kharkov.ua

YnpaBneHne cBONCTBAMU U XU3HELEATENbHOCTHI0O MUKPOBOAOPOCIIEN C MOMOLLIbI HEKOTOPbIX
Y4YaCTKOB 3IEKTPOMAarHMTHOrO CMeKTpa Ans perynsuum reotepMasnbHbiX TedeHuii MmpoBoro okeaHa
M NpegoTBpaLLEHUs  KIMMaTUYECKMX  KaTakfM3MOB — SIBMSIETCA  akTyanbHOW  3ajadqent.
CBuOeTensCcTBOM 3TOMY - aHOManbHO XONOAHbIE M CHEXHble 3MMbl B EBponeickux crpaHax,
Bbl3BaHHblE U3MEHEHMEM TpaekTopun [onbdcTpuma; B pesynbTate 3KOHOMUYECKME MNOTEPU
COCTaBNSAT MUNNMapabl €Bpo.

Moroay B Mype 1 B €BPOMENCKUX CTpaHax NepBOCTEMNEHHO onpenensitoT TeveHus B MyupoBoM
okeaHe. bnarogaps lonbgcTpumy cTpaHbl EBponbl, npunerarowme Kk ATNaHTUYECKOMY OKeaHy,
XapakTepusytotcs 6ornee MSArkMM KIMMaTOM, MO CPaBHEHWO C OPYrMMU perMoHamu TOW ke
reorpacomyeckon WKNpPoTbl. M3BECTHO, YTO B OKeaHe BO3HMKAOT BUXPU, UMelOLLME pasMep B
OvameTpe OT CaHTMMETPOB [0 COTEeH KurioMeTpoB. [onbcTpyM MMeeT [ABa TeveHus ¢
PasNNYHbIMU BpaLLEHUSIMWN - aHTULMKIOHHOE BpaLLeHUe XapaKTepHO ANs NIEBOW CTOPOHbI TEYEHMS
U onpepensieT Tennyw BoAy, LUMKNOHHOE BpalleHue [onbdcTpuma onpedensieT XonoaHyto
Temnepatypy Bogbl. [lpu cTankvBaHMM [OBYX TeYeHWA BO3HMKaOT Buxpu. [pn 3TOM
MWKPOBOAOPOCHM B OCTAaTOMHO GOSbLUMX KONMYECTBaX KOHLEHTPUPYIOTCS BAOMb FpaHULbl BUXPEN,
4YTO JenaeT 3aMeTHee NepeMelLieHne TedeHus bnarogaps Hanuumio xnopodumnna BHYTPU KNETOK.

MpoBedeHHOE MOAENUPOBaHWE COMHEYHOW aKTMBHOCTM B  NabopaTopHbIX  YCNOBMSIX
TeparepLoBbIM HCN-nasepom (f = 0,89 Tlu) [1], nokasano BO3MOXHOCTb YMNpaBIiEeHUs
KN3HEOEATENbHOCTbIO  MUKPOBOAOPOCHEBLIX KMETOK C  MOMOLLbI0  TeparepuoBO/  SHEPIUH,
OoTHOCSILLENCss K “anbrounbHOMY”  y4acTKy  3MeKTPOMarHWTHOrO  CrekTpa, npu  3TOM
PETrMCTPUPOBAaNocCh YBEMWUYEHWNE TMapaTaLmm cycneH3nM MUKPOBOZOPOCHE B obnactiu aucrnepcum
ON3NEKTPUYECcKor npoHuuaemoct ceobogHon Boabl (f= 37 ).

BbI3biBaeMoOe UCKYCCTBEHHbIM 06pa3oM yBENUYEHUE KONMYECTBA KNETOK, KN3HEAEATENBHOCTM
MWKPOBOAOPOCNEN UM  COOTBETCTBEHHO  KOI(P(ULMEHTA  MOMMOLLEHUST  3NEKTPOMArHUTHOrO
TeparepLoBOro W3nyyYeHusl, NPUMBOOMT K 3aOEpXKe BCEN COMHEYHOW SHepruvM pocTuraroLlen
MOBEPXHOCTU OKeaHa B CIOE C MWKPOBOAOPOCNSMU. VHTEHCUBHBLIN HarpeB BEPXHEro y4vacTka,
coaepxallero MMKpOBOAOPOCIN, NPUBOAUT K BO3HWUKHOBEHMIO C MOMOLLbIO TEMMOBOW KOHBEKLIMM
HanpaBrneHHOro TeyeHus. C NOMOLLbIO TeparepuoBOro M3nydeHuss MOXHO KOHLEHTpUpoBaTb
MWKpPOBOAOPOCNX MO fpeanonaraemMon TPaeKkTopuuM «TEMnnoBOro KaHamna», HanpaBneHHOro K
Geperam EBponbi.

Takum obpaszom, MoOxeT OblTb pelleHa npobrnema BOCCTAHOBMEHWUS MepBOHAYanbHoOW
Tpaektopun [onbdcTpuma M crabunusaumm TennopacnpeneneHnss Mexay 3KkBaTopuanbHbIMU,
CPEAHUMMU U BbICOKUMU LUMPOTaAMMU.
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Nurtepatypa

1. KonechnukoB B.I"., OpeBanbe H.B., Kamenes 1O.E., Kopx B.I. CBA3b CONHEYHOW aKTUBHOCTU C
3NEKTPOMArHUTHBLIM OTKITMKOM MUKPOBOAOPOCIIEN OTKPbITLIX BOAOEMOB XapbKoBcKon obnactu //
®usmka xmeoro, T. 17, No1, 2009. C.98-104.

REGULATION OF GEOTHERMAL STREAMS OF WORLD OCEAN BY MEANS OF CONTROL
OF MICROALGAE VITAL FUNCTION.

Dreval N. V., Kolesnikov V. G.

Usikov Institute of Radiophysics and Electronics NAS of Ukraine, Kharkov, Ukraine.
e-mail: dreval@ire.kharkov.ua

The control of properties and vital functions of microalgae with aid of terahertz radiation for
regulation of geothermal streams of World Ocean and prevention of climate cataclysm is principal
task. The strong argument for it is cold winter with severe frosts and snowstorms in European
countries. At that economic losses are milliard euro.

The World weather is determined by stream of World’s ocean. Because Golf Stream the
European countries bordering to Atlantic Ocean have softer climate than other regions on such
geographic latitude. It is known that eddies are common in the ocean, and range in diameter from
centimeters, to hundreds of kilometers. For example, Gulf Stream has anticyclonic rotation of the
currents on the left part that has determined warm water. On the other hand, cyclonic rotation of
Gulf Stream has determined cold water. When two currents collide, they create eddies. Microalgae
become concentrated in high enough numbers along the boundaries of these eddies, tracing out the
motions of the water due to the presence of chlorophyll within their cells.

Modeling of solar activity which was carried out under laboratory conditions by means of
terahertz HCN-laser (f = 0,89 THz) [1] was shown the opportunity of control by vital function
microalgae with help of terahertz energy. This radiation relates to «algae-philicy part of
electromagnetic spectrum; increasing of microalgae hydration in field of permittivity of free water
dispersion (f = 37 GHz) was observed.

The increase of cells quantity caused by artificially, microalgae vital function and accordingly
absorption factor of terahertz electromagnetic radiation result in a delay of all solar energy reaching
surface of ocean in microalgae layer. The intensive heating of the upper site containing microalgae
gives rise to occurrence of directed current with the help of thermal convection. By means of
terahertz radiation it is possible to concentrate microalgae on probable trajectory of "the thermal
channel», directed to coast of Europe.

Thus, the problem of reconstruction of initial trajectory of Gulf Stream and stabilization of heat
distribution between equatorial, average and high latitudes can be solved.
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WCCNEQOBAHUE PABOTOCMNOCOBHOCTU AETEW CTAPLLEIO AOLUKONIbHOIO
BO3PACTA

Kupunnoea A.B., lMarHoea C.A., Jlecoea J1.4.
TaBpuyeckuii HauvoHanbHbIN yHBEpcUTeT M. B.W. BepHaackoro, Cumdpeponone, YkpavHa
3a nocnegHue rodbl MccrniegoBanack paboTocnocoBHOCTb B pPasHbIX acrekTax, O4HaKko 3Ta

r|po6nema N NO cen AeHb, OXBadeHa eLle Janeko He BCECTOPOHHE. Takum 06pa30M, nccneagoBaHue
BO3pPaACTHbIX W I'ICI/IXO(bI/I3VIOﬂ0FVI‘-IeCKVIX 0ocoDOeHHOCTEN [OeTen, UMEHLUNX onpeneneHHblie
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3MOLMOHanbHblE U MNOBeAEHYECKNE OCOOEHHOCTW, akTyamnbHbl M BOCTpeOOBaHbl B KOHTEKCTE
MoAepHM3aLUnM cucTembl oOpasoBaHus. Mayyanu guHaMuky paboTocnocobHocTu aeten 5-6 net B
OCeHHee-BeCeHHUn nepuoa. Miccnegosanu BereTaTMBHbIE Noka3aTenu, NnamsaTb, BHUMaHUE, pydHYHo
ymenocte. bbin  npoBegeH oOWMIA  CTaTUCTUYECKMA aHanu3 BbIOOPOYHBIX — MOKasaTenen,
MOMy4YeHHbIX B MepBON (CeHTAOpb) M BTOpon (Man) cepum akcnepumeHToB. CpegHue 3Ha4YeHus
4YacTOTbl CepAeYHbIX COKpaLLeHMn 00 hrn3n4eCcKon Harpy3km B NepBon cepun permctpaumi (85,9 +
3,37 uuknoB B MUHYTY) M BO BTOpon (86,8 + 3,09 umknoB B MUHYTY) Obinv BecbMa 6nuskn u
OOCTOBEPHO He pasnudanucbk. CpegHas dactoTa nynbca nocfie Harpysku B |-oM  cepum
akcnepumenToB (118,0 + 2,84 unknos B MUHYTY) 1 BO Il-o1i (119,4 £ 2,19 UMKNOB B MUHYTY) TaKke
npakTudeckn ObinMM naeHTU4YHbl. Bbina ycTtaHoBneHa MeHblasi 3dEKTMBHOCTb BbIMOTHEHMS
TECTOBOro 3afdaHus neson pykon — 82,5 %, B cCpaBHeHUM C pe3yrbTaTamu NMpoBefeHust TecTa
npaBon pykoW, npuHumaembiMm 3a 100 %. Pasnuuma Obinv OOCTOBEPHbI NMPU  BENUYMHE
BbluMCreHHoro kputepuss CrtbtogeHta t = 3,68 m ypoBHe 3HauumocTn: p < 0,01. CreneHb
OOMWHVPOBAHMA MNPaBoOW PyKM Hag IIEBOW B MEPBOW M BTOPOM CEpPUM IKCMEPUMEHTOB Obina
CTaTUCTUYECKM HEM3MEHHOW. BmecTe ¢ Tem, pe3ynbTaTthbl TAMMWHI-TECTA B MAMCKUX PErMcTpauunsx
ObiNK BbIlLE, YEM B CEHTSAOPbLCKMX, Kak AN npaBon (npesbiweHve Ha 11,6 %), Tak n onsa neson
pyku (npesbiweHne Ha 11,1 %).

Bbinn  BbISIBNEHbl [OOCTOBEPHbIE pa3nuuMs MNpyM  OLEHKE pe3ynbTaToB MnokasaTtens
YCTOMYMBOCTU BHUMaHMs. B ceHTsbpe Bpemsi MpoxoxaeHws nabvpuHTa B CPeaHeM Mo rpynne
coctasuno 7,86 + 0,71 Gannos, a B Mae ymeHbwwmnock o 597 + 0,37 6Gannos. CHwkeHue
napameTpoB cocTaBusno 13,2 % MNO OTHOLUEHWK K MCXOOQHOMY YPOBHIO, npuHuMaemomy 3a 100.
Takke ObINO BbIABMNEHO CTATUCTUYECKM 3HAYMMOE YBEMUYEHWME XapakKTEPUCTUK OnepaTUBHO-
cnyxoBon namatn (p < 0,01). Tak, B ceHTs0pe, STOT nokasartenb mmen 3HaveHue 4,05 + 0,26
Ganna a B mae — 4,86 + 0,29 GannoB. B npoueHTax ato yeenuuenne coctasuno 12,0%.
lMokasaTenb TOYHOCTU HE MPEBbLICUIT KPUTUYECKUA YpOBEHb B 5 %. YTO ke KacaeTcsa TecTOBbIX
3a0aHMA Ha OLEHKY MPOM3BONBHOrO M HEMPOM3BOJSIbHOIO 3aMOMMHAHMS, a TakkKe KOHLEHTpauuu
BHUMaHWs, TO pas3nuuuMs KX pes3ynbTaTOB B MEPBYKD W BTOPYK pPerncrpauum okasanucb
HegocToBepHbiMU. B 0bGenx cepusix mamepeHuin Obina BbiSIBIEHA CTATUCTUYECKU 3HAYMmasi
Koppensaums mexagy 4actoTon nynbca O M nocne uandyeckonm Harpysku. Ons  ceHTsabpbCKmx
3KCMepUMEHTOB KOo3(ppuumeHT Koppensumm MNupcoHa coctasun 0,55, AnNg MackMx yBenuuurcs 4o
0,57. B obounx cnyyasx BepOATHOCTb OLNOKM CTAaTUCTUHECKOTO 3aKMIOYEHUs] O HANU4MKn CBSI3M He
npesbiwana 5%. CpegHee 3HavyeHue nokasatenst getepMmuHaumm coctasuno 31,4%. [octoBepHas
cBA3b Oblna Takke BbisIBNIEeHa Mexay nokasaTensMy OnepaTUBHO-CIYXOBOWM NaMSTU U
HEenpou3BOMbLHOro 3anomuHaHus. KoadduumeHTt koppensauuu npu atom umen senunuuHy 0,48, a
nokasartenob getepmuHaumm — 23,1 %. Ewe Gonbwee 3HayveHne (0,51) nmen nokasatenb CBs3U
Mexay nepemMeHHbIMWM OMepaTMBHO-CITYXOBOW MaMSATM M MPOU3BOSILHOIO 3anoMuHaHus. BronHe
o4YeBMOHaA KOpPENSAUMOHHas 3aBUCMMOCTb M MEXAy CaMMMK MokasaTensmu Mpou3BONbHOMO U
HEMpOM3BOMBHOTO 3anoMuHaHus. CpegHee 3HadeHue koadpduumeHTa koppensuun ang obenx
cepun peructpaumn coctasuno 0,52, npu nokasatene pgetepmuHaumm 27,1% (p< 0,05.).
CraTncTMyeckM OOCTOBEPHOM OKasanacb Takke KOppensauust Mexagy nokasatensmu onepatuBHO-
CNyxOBOM NamATM W KOHUEHTpauuu BHuUMaHus. KoaddumumeHT koppensuum CnupmaHa wmMen
BennumHy 0,55 (p < 0,05.). Hambonblwee 3Hayenne no mogynto (0,66) mmen nokasartenb
KOppensaumm, XapakTepusylowMin B3aUMOOTHOLLEHUST MEPEMEHHbIX KOHLEHTpauuM BHUMAHWUS W
Tecta “NabupuHt” (p<0,01). lNokasatenb geTepmuvHauum npu 3ToMm coctaBun 43,6 %, u4TO
yKa3blBano Ha CyLLECTBEHHbIV BKNag pakTopa KOHUEHTPauuM BHUMAHWS B YCNELWHOM BbINOSTHEHWU
Tecta. OTpuuaTenbHbi 3HAK KOPPENALUMOHHOW 3aBUCUMOCTU BMOJSTHE OOBACHMM U 3aKOHOMEPEH,
yunTbiBasi, YTO B TECTE PErncTpuMpyeTcs BpeEMsS MNPOXoXAeHus nabvpuHTa, M Bpems 3TO
cokpaljaeTcs npu Gonee BbICOKOW KOHLUEHTpauUMM BHUMAHWS Ha BbINOMHEHUM 3ajaHust. YTo xe
KacaeTca OpyrMx nokasatenew, TO MoKasaTenu Koppensuumu, Xapaktepusylwime  ux
B3aUMOOTHOLLEHWSI, HE AOCTUranuM YpPOBHS, HEOOXOAMMOro AN MNPU3HaHWUS WX CTaTUCTUYECKU
3HAYUMbIMW MPU AaHHOM 0H6beMe BbIGOPOYHON COBOKYMHOCTH.

lMogBoasa uTor, MOXHO OTMETWUTb, YTO HamMbonbLUee KONMMYECTBO CTAaTUCTUYECKM 3HAYUMBbIX
Koppensaumi ObiNo BbISBMEHO AN MOKasaTens onepaTtuBHO-CIyXOBOW MamMaTn. Takum obpasom,
BbISIBIEHbl CTATUCTUYECKM 3HAYMMOE YBENMYEHME MoKaslaTernen paboTocrnocobHOCTU, NamaATv U
BHMMaHwus. [MokasaTtenu TennuHr-tTecta Ansi NpaBon pyku nosbicunuck Ha 11,6%,4ns neeson - Ha
11,1% (p<0,05). Bpemsi npoxoxgeHus Tecta “JlabupumHT” cHuaunoce Ha 13,2% (p<0,01).
lMokasaTenb onepaTMBHO-CYXOBOM NamaAtn yBenuuunca Ha 0,8 6anna, 4yto coctasuno 12,1% no
OTHOWIEHMIO K ceHTAbpbckon pernctpaumm  (p<0,01).[okasaHo HanuumMe CTaTUCTUYECKU
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AOCTOBEPHbIX KOPPENALMOHHBIX CBS3EW MEeXAy BENUUMHOW Nyrnbca A0 M nocne Harpysku (r =0,57),
nokasatenem ornepaTvBHO-CIlyXOBOW MamsaTu u npoussornbHoro (r =0,51) n HenpousBonbHoro (r
=0,48) 3anomuHaHnsa. KoadurLuMeHT Koppenauumn mexay nokasatensiMvm namsity U KOHUeHTpaumen
BHMMaHns umen BenuuuHy 0,55 (p<0,05), a Mexay KOHUeHTpauuven BHWMaHWs U TeCToM
“NabupuHt” - 0,66 (p<0.01).

STUDY OF HEALTH OF CHILDREN PRESCHOOL AGE
Kirillova A.V., Panova, S.A., Lesova L.D.
Taurida National University by V.l. Vernadsky, Simferopol, Ukraine

In recent years, performance was studied in different aspects, but the problem to this day to be
caught far from comprehensive. Thus, the study of age-and psychophysiological characteristics of
children with specific emotional and behavioral characteristics, are relevant and in demand in the
context of modernizing the education system. We studied the dynamics of the health of children 5-6
years of fall and spring. We studied autonomic indicators, memory, attention, hand skill. Held a
general statistical analysis of selected indicators, obtained in the first (September) and second
(May), a series of experiments. Mean values of heart rate to exercise in the first series of
registrations (85,9 + 3,37 cycles per minute) and second (86,8 + 3,09 cycles per minute) were very
close and did not differ significantly. Average heart rate after exercise in the I-th series of
experiments (118,0 + 2,84 cycles per minute) and in the II-nd (119,4 + 2,19 cycles per minute) is
also almost identical. Was set lower efficiency performance test task with the left hand - 82.5%,
compared with the results of the test with his right hand, taken as 100%. The differences were
significant at a value calculated by t-test t = 3,68 and a significance level of p<0.01. Degree of
dominance of the right hand over left in the first and second series of experiments was statistically
unchanged. However, the results of the tapping-test in May registrations were higher than in
September, as to the right (in excess of 11.6%) and for the left hand (in excess of 11.1%).

There were significant differences in the evaluation of sustainability indicator attention. In
September, the passage of the labyrinth in the middle of the group was 7,86 + 0,71 points, and in
May decreased to 5,97 + 0,37 points. Derating by 13.2% compared to the initial level, taken as 100.
There was also a statistically significant increase in operational characteristics of auditory memory
(p<0.01). In September, the figure was set to 4,05 + 0,26 points in May - 4,86 + 0,29 points. As a
percentage, this increase amounted to 12.0%. Indicator of accuracy did not exceed the critical level
of 5%. As for the test items to assess the voluntary and involuntary memory and concentration, the
differences of their results in the first and second recording were unreliable. In both series of
measurements was found a statistically significant correlation between heart rate before and after
exercise. For the September experiments Pearson's correlation coefficient was 0.55 for May rose to
0.57. In both cases, the statistical probability of error conclusion of an association does not exceed
5%. The average value of the index of determination was 31.4%. Significant correlation was also
found between indicators of operational-aural memory and involuntary memorization. The
correlation coefficient in this case had a value of 0.48, and the index of determination - 23.1%. Even
more important (0.51), showed a relationship between variables operative auditory memory and any
memory. It is quite obvious correlation, and between voluntary and involuntary performance
memory. The average correlation coefficient for both series of registrations was 0.52 for the index of
determination 27.1% (p<0.05). Was also statistically significant correlation between operative and
auditory memory and concentration. The correlation coefficient had a value of Spirmen 0.55
(p<0.05). The largest value in modulus (0.66) had a correlation factor, which characterizes the
relationship between the variables of concentration and test "Labyrinth" (p<0.01). Figure
determination in this case amounted to 43.6%, indicating a significant contribution to the factor of
concentration in the successful completion of the test. The negative sign of correlation is quite
understandable and logical, given that the test is recorded during the passage of the maze, and
time is shorter at high concentration of attention on the quest. As for other indicators, the indicators
of correlations, which characterize their relationship did not reach the level required for recognition
of their statistical significance in a given volume of sample.

To summarize, we note that the greatest number of statistically significant correlations were
found for the index operative auditory memory. Thus, statistically significant increases in
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performance efficiency, memory and attention. Indicators tapping test for the right hand increased
by 11.6% for the left - by 11.1% (p < 0,05). Execution time "Labyrinth" has decreased by 13.2%
(p<0,01). Indicator operative auditory memory increased by 0.8 points, which amounted to 12.1% in
relation to the September registration (p<0,01). The presence of statistically significant correlation
between the magnitude of the pulse before and after exercise (r = 0,57 ), an indicator of operational
and auditory memory and an arbitrary (r = 0,51) and involuntary (r = 0,48) memory. The correlation
coefficient between measures of memory and concentration had a value of 0.55 (p < 0,05), and
between concentration and test "Labyrinth" - 0.66 (p<0.01).

BINUAHUE 1,5-BEH30AVA3ENMUMHOHA-2 U HEKOTOPbBIX EIFO NMPOU3BOAHbIX HA
BONEBYIO YYBCTBUTEINIbHOCTb KPbIC

Kopertok UN., FTlamma T.B., KamrowuHa O.B., EnuwkuH U.B., XycauHos [.P.,
Yepemaees U.B., baesckuli M.FO., baeeckuli A.M., Konomusnoea O./.

TaBpuyeCKUn HaLUMOHarnbHbIA YHUBepcuTeT M. B. V. BepHaackoro, Cumdeponons, YkpauHa

Ha «kpbicax C WUCMOMb30BaHMEM TecTa «ONEKTPOCTUMYNAUMA»  MOKa3aHo  Hanuuiue
aHanreTudeckoro pencteusa  1,5-6eH3ogmasenuHoHa-2, 3-metun-1,5-0eH3oaunasennHoHa-2, 4-
meTnn-1,5-6eH3ogmasenuHoHa-2 n 3-cpopmun-1,5-6eH3oamasenmHoHa-2 npu ux BHYTPUOPOLLIMHHON
MHbeKuMn B gos3ax 5, 25 u 50 mr/kr n npoBedeH CpaBHUTENbHbIA aHanmM3 WUX OEWCTBUS C
dapmMnpenapaTtoM aHanbriMHOM B [03€ 5 MI/Kr. YCTaHOBMEHO, YTO MOCIEe WMHbEKUUN Kaxaoro
NMPOM3BOAHOIO BbISBMSATCS OnpedeneHHble 0cobeHHOCTN adpdpekToB. Tak, nmocne MHbekumn 1,5-
OeH3oamasenuHoHa-2 B fo3e 5 MI/Kr NPOMCXOAWIO pe3koe yBernvdeHue ypoBHA GoneBoro nopora
(BIM) no4tn B 3 pasa (p < 0,01) oTHOCUTENBHO KOHTPOMBLHOWM rpynnbl 1 Gonee 4yem B 1,5 pasa
OTHOCUTENBLHO aHanbrMHa. HenpeaBraeHHbIM OKa3anocb TO, YTO C yBenudeHnem o3el 4o 25 1 50
MI/KI nponcxoauT "ocnabneHne" aHanreTudecknx CBOMCTB TECTUPOBAHHOIO COEANHEHMS.

BrnuaHue 3-metnn-1,5-6eH3oanasennHoHa-2 npu 0o3e 5 MI/Kr Bblpaxanocb B AOCTOBEPHOM
yBenuyeHunn ypoHs Bl (p < 0,05) no cpaBHEHWIO KaK C KOHTPOSiEM, TaK U C aHanbrMHoMm. lMocne
npuMeHeHus 0o3bl BewlecTBa 25 mr/kr bl 6onee yem B 4 pa3sa (p < 0,01) npeBbiwan KOHTPOSb U B
2,5 pasa (p < 0,05) — gerictBre aHanbrmHa. Npu MHbEKUUM KpbiCam 3TOro e BellecTBa B fose 50
Mr/kr goctoBepHoe yBenuyenue Bl (p < 0,05) Habntoganock TONbKO B CPABHEHWM C KOHTPOSEM.
Takum ob6pasomM, MakcumanbHbli obes3bonuBatowmn  adpdekt 3-meTnnbeHsoamnasennuHoHa-2
Habntogancs npu gose 25 mr/kr.

Mpun aHanm3e ypoBHs Bl nocne  BHyTPMOPKOLWWHHOIO  BBedeHus  4-meTtun-1,5-
GeH3ogmasenuHoHa-2 B Aosax 5 un 25 mr/kr BeisiBneHo goctosepHoe (p < 0,01) yBennyeHne ypoBHs
Bl no cpaBHEHUIO 1 C KOHTPOMEM U C aHanbrMHOM. Mpu NpMMEHeHnM 3TUX ABYX 403 HabnogaeTcs
npsiMo NponopumoHansHoe yBenuyeHve bl kak 0THOCUTENBHO KOHTPOIS, Tak U aHanbrvHa. B gose
50 Mr/kr aHanreTnyeckoro OEencTBus BellecTBa He obOHapyxeHo. Hambonbliuni aHanreTmy4eckui
acphekT BbISIBNEH Mpu go3se 25 mr/kr.

AHanua pesynbTaTtoB TecTMpoBaHusa 3-chopmMunbeH3ogmasenuHoHa-2 B Tpex [o3ax nokasan,
YTO AaHHOE NPOM3BOAHOE TONMbKO B Ao3e 50 mr/kr 4ocToBepHO noskiwaeT yposeHb Bl (p < 0,05) no
CPpaBHEHWMIO C KOHTPOMEeM, OAHaKO, ero aHanretTudeckun adpdekt He npesBbiwaeT addekT
aHanbrmHa.

Ha ocHoBaHMM NOMy4YeHHbIX JaHHbIX MOXHO KOHCTaTupoBartb, 4To 1,5-6eH3oanasenvHoH-2, 3-
meTunbeH3ognasenvHoH-2 n 4-metun-1,5-6eH3oanasenmHoH-2 yBenuumearT yposeHb BI1. Mol
nonaraem, 4YTto 3TV BellecTBa, kak M Apyrme 6eH3oguasenvHbl, ycunmeaiT TAMK-epriudeckue
TOPMO3HblE MPOLECChl, peanuayd, Takum obpa3oM, aHanretndeckoe pgenctene. OcobeHHo
NMONOXMUTENbHLIM SABMSIETCA TO, YTO MNPWU OMNPedeneHHbIX [A03aX TEeCTUPOBAHHLIX MPOU3BOAHBLIX
3HayeHus Bl 3HauMTENnbHO MpPEBbILAIT TAKOBOW TPaAWMLMOHHOIO aHanreTM4eckoro npenapaTta
aHanbrmHa. Ecnu yyectb, 4TO aHanbrMH UMeEET psg MOOOYHbIX 3PGEKTOB U MOBLILLAET PUCK
pasBUTUS  OCMOXHEHUW, TO W3 YeTbipex MWCCnegoBaHHbIX HaMy  MNpou3BOAHbIX  1,5-
OeH3ogmasennHoHa-2 TPU MOXHO cyMTaTb MNEPCMNEKTUBHbIMU KaHAMAaTaMy B J1IEKAPCTBEHHbIE
npenaparbl.
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Taknm 06pa30M, HaMn YyCTaHOBJ1€HO, 4TO 1,5-6eH3oamasennuHoHa-2 u TECTUPOBAHHbIE €r0
HOBbI€ MNMpPOuU3BOAHbIE MPU CMCTEMHOM BBE€OEHUN B 3aBUCMMOCTU OT pagaukana n go3bl CMOCOOHbI
Bbl3blBaTb aHanreTuyeckuin SCb(beKT, KOTOprIZ npeBbilLlaeT TaKkoBOW aHanbrMHa W Ons Kaxagoro
nccnenoBaHHONo BewecTBa CywecTByeT onpenerieHHad SCbeeKTVIBHaﬂ noa3a.

INFLUENCE OF 1,5-BENZODIAZEPINON-2 AND SOME HIS DERIVATES ON ALGESTHESIA
OF RATS

Korenyuk I, Gamma T.V., Katyushina O.V., Epishkin I.V., Husainov D.R., Cheretayev I.V.,
Bayevsky M.Yu., Bayevsky A.M., Kolotilova O.l.

Taurida National Vernadskii University, Simferopol, Ukraine

With using test "electrostimulation" it was showed On rats with the use of test
"electrostimulation" the presence of analgic action of 1,5-benzodiazepinon-2, 3-metyl-1,5-
benzodiazepinon-2, 4-metyl-1,5- benzodiazepinon-2 and 3-formyl-1,5- benzodiazepinon-2 at their
intraperitoneally (i.t.) injection in doses 5, 25 and 50 mgs/ kg. It is conducted comparative analysis
of their action with a analgin in a dose 5 mgs / kg. It set, that after an injection every derivate the
certain features of their effects come to light. So, after the injection of 1,5- benzodiazepinon-2 in a
dose 5 mgs/kg result in a sharp increase of level pain threshold (PT) almost in 3 times (p < 0,01) of
relatively control group and more than in 1,5 time in relation to an analgin. But, after increasing a
dose to 25 and 50 mgs / kg, on the contrary, derived decline of analgic properties of the tested
connection.

Influence of 3-metyl-1,5-benzodiazepinon-2 at a dose 5 mgs / kg were expressed in the reliable
increase of level of PT (p < 0,05) on comparing as a control group and as an analgin. After injection
of dose of matter 25 mgs / kg of PT more than in 4 times (p < 0,01) exceeded control and in 2,5
time is an analgin. At an increasing a dose to 50 mgs/ kg the reliable increase of PT (p < 0,05) was
observed only by comparison to a control group. Thus, maximal anaesthetic effect of 3-
metylbenzodiazepinon-2 observed at a dose 25 mgs / kg.

At the analysis of level of PT after i.t. injection of 4-metyl-1,5- benzodiazepinon-2 in doses 5
and 25 mgs / kg are educed reliable (p < 0,01) increase a level of PT on comparison with a control
and with an analgin. At application of these two doses there is a straight proportional increase of PT
both in relation to control and analgin. It is not found an analgic action of matter in a dose 50 mgs /
kg. The most analgic effect is educed at a dose 25 mgs / kg

Analysis of results of testing of 3-formyl-1,5- benzodiazepinon-2 in all doses showed that this
derivate only in a dose 50 mgs/of kg for certain promote the level of PT (p < 0,05) as compared to a
control. However, his analgic effect does not exceed the effect of analgin.

On the basis of our data it is possible to say, that 1,5-benzodiazepinon-2, 3-metyl-1,5-
benzodiazepinon-2 and 4-metyl-1,5- benzodiazepinon-2 increase the level of PT. We suppose that
these matters, as well as other benzodiazepines, strengthen GABA-ergic braking processes,
realizing their analgic action. Especially positive is that at the certain doses of the tested derivatives
values of PT considerably exceeded such traditional analgic preparation of analgin. In to respect
that analgin has a row of side effects and promotes the risk of development of complications, three
from four investigational by us derivatives of 1,5- benzodiazepinon-2 can be considered perspective
candidates in medicinal preparations.

Thus, it is set by us, that 1,5- benzodiazepinon-2 and his new derivates at system introduction
depending on a radical and dose are able to cause an analgic effect which exceeds the analgin and
for every investigational matter there is a certain effective dose.
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BINMUAHWE CBUHLIA U PTYTU HA NOBEOEHMUE KPbIC

Kopenrtok U.N., Famma T.B., KamrowuHa O.B., XycauHoe [.P., Yepemaee U.B.,
Jlamurna A.M., Ucmaunoea 3.T., xanapoea C./.

TaBpuyeCKUn HaLUMOHanbHbIA YyHUBepcuTeT M. B. V. BepHaackoro, Cumdeponons, YkpauHa

B cBA3n C 3arpaAsHeHMEM OKpyxawLllend cpedbl 4acTO BCTpeyaeTcsl MNoBblLIEHHas
KOHLEHTpaUWsA TsKENbIX MEeTannoB B OpraHn3Me, Kak Yy XUBOTHLIX, TaK U y YenoBeka, Hambonee
pacnpoCTpaHeHHbLIMU U3 KOTOPbLIX SABMAAKTCA CBUHEL, M pTyTb. OHM 06nagalT cnocobHOCTbLIO
HakannMBaTbCs B OpraHu3Me 4YerioBeka U SIBMSTCH HEMPOTOKCMHaMU, KOTOPble MOTryT OKa3blBaTb
KparHe HeraTvBHOE BO3[EWCTBUE Ha MpoLecChbl pasBUTUA N (PYHKUMOHMPOBAHUS LEeHTpanbHOM
HEepBHOW cUCTeMbI YernoBeka. Vicxoas nx aToro, AaHHon paboTe Mbl UcCnenoBanu BNUSIHAE CBMHLIA
N PTYTU Ha MOBEOEHUE KPbIC B YCIOBMSX TECTOB «OTKPbITOE MOMe», «4YepHo-Oernas kamepay,
«KpecToobpasHbIn npunogHATeIN NnabvpuHt» (KMJ1), «nogBewwmBaHne 3a xBocT» M [MopconTa.
WccnenoBaHna npoeedeHbl Ha 30 Genbix GecnopodHblX Kpbicax-camuax, maccom 200-250 r,
KOTOpble ObINK pa3geneHbl Ha Tpuy rpynnbl. [ByMm rpynnam B TeHeHUe cemu gHeW BHYTPUOPHOLLMHHO
Beogunu PbNO; (100 mr/kr) n HgSO,4 (20 Mr/kr) cOOTBETCTBEHHO, YTO MPUBOAWIO K HAKOMSEHMIO
TSKENbIX METamnsfoB B TKaHAX opraHvMama. TpeTbsi rpynna 6biria KOHTPOSbHOW, KOTOPOW BBOOMITU
dmamnonornyeckmn pacteop. Ha 8-om aeHb NpoBOAMIIOCH TECTUPOBAHUE MCUXO3MOLIMOHANbHOMO
COCTOSIHUS KMBOTHbIX.

BbISiICHEHO, YTO MOBbILLEHHAst KOHLEHTpauUWsi CBMHLA U PTYTU B OpraHn3Me KpbIC MpuBoguna K
reHepann3oBaHHOMY YMEHBbLLUEHUIO BCEX MoKasaTenen, PerucTpupyeMbiXx B TeCTe «OTKPbITOE
rorne», YTo yKa3biBAET Ha yrHeTawLee BNUAHME TSKENbIX METANIOB Ha MOBEAEHUE XMBOTHbIX. B
TecTe «4epHo-6enasa kamepa» Habnoganocb NofHoe yrHeTeHMEe NCCNeoBaTENbCKON aKTMBHOCTH,
BblpaXalolleecsi B OTCYTCTBUM BbIXOAOB W BbIMMSAAbIBAHUA B CBETMbLIN OTCEK Kamepbl, 4TO
cBugeTenbcTtByeT 00 yBEnMYEHUN YPOBHA TPEBOXHOCTM Yy KpbiCc. [lo pesynbtatam Oonee
aBepcmBHOro tecta — KIJ1 npu gencreum cerHUa, HAOOOPOT, OTMEYEHO YBENMYEHME KONMYECTBa
nepecevyeHnii LleHTpa M BPEMEHM HaXOXOEHWsI KPbICbl B OTKPbITbIX pyKaBax MO CPaBHEHMWIO C
KOHTponeM. Taknm obpa3om, HaKOMIeHne TSXKenbIX MeTannoB B OpraHn3ame npu crnabom crpecce
MPVBOAUT K MOBbLILLEHNIO YPOBHA TPEBOXHOCTM Ha hOHE YMEHbLLIEHUSA JTOKOMOTOPHOW aKTUBHOCTM,
a npuM CUIbHOM CTpecce, CBUMHEL, HaobOpOT, oOkasblBaeT pasgpaxarollee OencTBue,
BblpaXatoLleecsi B yMEHbLUEHUN TPEBOXHOCTU. [lpu 3TOM OH oOkasbiBan 0Ooree BblpaXeHHoe
yrHetaruiee AerCTBME HA MOBEAEHNE KNBOTHbIX.

B Tecte «nogBewwvBaHve 3a XxBOCT» M TecTe [lopconTa, MOAENUPYHOLLNX OENPEccuio,
YCTaHOBMEHO, YTO PTYTb HE OKa3blBasna BIIUSAHUSA HA OENPECCUMBHOE COCTOSIHNE XMBOTHbIX. OgHako
CBUHEL, yBENUYMBA AENPECCUIO XNBOTHbIX, JOCTOBEPHO YMEHbLUAS NTaTEHTHbINA NepMog 3aBUCaHns
B cpegHem B 2 pasa (p<0,01) n Bpemsi akTMBHOro nraBaHusa Ha ypoBHe TeHgeHumm (p=0,053).

B wuenom, oOOHapyxeHO, 4YTO CBMHEL, W PTyTb OKasblBalOT HeratMBHOE BIIMSIHAE Ha
NCUXO3MOLIMOHANbHOE COCTOSIHME KPbIC, MPUYEM OTMe4YeHO Ooriee BblpaXkeHHoe oTpuuaTenbHoe
OEVCTBME Y CBMHLIA MO CPABHEHMIO C PTYThIO.

EFFECTS OF LEAD AND MERCURY ON A BEHAVIOR OF RATS

Korenyuk I.I., Gamma T.V., Katyushina O.V., Husainov D.R., Cheretayev I.V.,
Lyamina A.M., Ismailova E., Dzhaparova S.I.

Taurida National Vernadskii University, Simferopol, Ukraine

Pollution of the environment by heavy metals such as lead and mercury result in their
accumulation found elevated concentrations of metals in the body animals and humans. It is well-
known that lead and mercury are neurotoxins which have a devastating impact on development and
functioning of the central nervous system. In this basis, in our work we have investigated the effects
of lead and mercury on the behavior of rats in tests "open field", "black camera", "cross the elevated
maze" (CPL), "hanging by its tail" and Porsolt’s test. The experiments were carried out on 30 white
nondescript male rats weighing between 200-250 g. All animals were divided into three groups, 10

rats in each group. Two groups of rats were injected during seven days intraperitoneally by PbNO;
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(100 mg / kg) and HgSO, (20 mg / kg), modulating accumulation of the heavy metals in the
organism tissues. One of the groups served as a control one. These rats were not subjected to the
influence of lead and mercury and received 0,9 % saline injections.nokasartensb

On the eighth day were testing mental and emotional state of animals.
It was found, that lead and mercury result in generalized decrease of indexes in the "open field"
test. This indicates on inhibitory effect of heavy metals on the behavior of rats. In the test "black and
white camera" was observed the complete suppression of exploratory activity, which indicates an
increase in anxiety levels in rats. According to the results more aversive test — CPL, by the action of
lead, on the contrary, registered increasing a number of intersections in the center of maze and a
time that rats spent in open arms. Thus, the accumulation of heavy metals in the body in low-stress
leads to increased levels of anxiety on the background of decreasing the locomotor activity. But a
lead, in condition of severe stress, by contrast, was had an irritating effect, showed itself in the
reduction of anxiety. A lead had a stronger inhibitory effect on behavior of animals.

In the test "hanging by its tail" and test of Porsolt was showed that mercury have not influence
on depression status of animals. However, lead increased the depression of animals, significantly
reducing latency hangs on the average two fold (p < 0,01) and active swimming on the trend level (p
= 0,053).

In general, it was found that lead and mercury have adverse effects on mental and emotional
status of rats. The negative effect of lead is more pronounced as effect of mercury.

BNMUAHWE MUIITIUMETPOBOI'O U3JTYYEHUSA PA3JTUYHbLIX AJIMH BOJIH HA NPOLIECCHhI
NMPOPACTAHUA CEMAH OYPMAHA C HU3KOU UCXOOQHOU BCXOXXECTbIO

KopnamsiHy J1.6., Macno6pod C.H., Mausi A.N., MN'ywkaH U.B.

WHCTUTYT reHeTukn u cdousmonormumn pacteHnii AH Mongosel, Kuwmnés, MongoBa
e-mail: Icorlateanu@yahoo.com

OaHMM 13 NepcrneKkTMBHbLIX METOL40B MOBLILLEHMS XN3HECMTOCOOHOCTN CEMSH NPU XPaHEHUN KX
B reHetmdeckux 6OaHkax (kOHcepBaumsi ex Situ) SBNSIETCA  3NEKTPOMarHUTHoe none
MUSIIIMMETPOBOIO AMana3oHa.

MpoBogunacb OLUEHKa CTUMYMSLMOHHOIO OENCTBUS MUMNIUMETPOBOro manyyenus (MMW) c
pasnuyHbIMK AnuHamu BonH (4,9; 5,6 n 7,1 Mm) Ha nepBuYHbIE Npoueccbl MeTabonuama cemsiH
aypmana (Datura stramonium L.) C HU3KOW NCXOOHOM BCXOXECTLIO MPU AJTUTENbHOM XpaHEHWN.

Ha cemeHa BosgencteoBanu MMW ¢ BblilweykasaHHbIMW ANWMHAMW BOJSTH, SKCNO3numnamMun 2, 8 n
30 MWH M MAOTHOCTBLIO MolwHocT 10 MBT/cM?. CemeHa npopaiusanu B Tepmocrtate npu 27°C,
nocne 4ero onpeaensnu sHepruto npopactaHusa (3M) n BcxoxecTb cemsiH (B) [1], akTMBHOCTB
depmeHta UYK-okenpgasel (0-MYK) n cymmy nerko pactsopumbix ©enkos (CJ1B) B cemeHax u
KOpeLLKax NpopocTkoB [2,3].

Mpu Bcex Tpéx anvHax BonH MMW aHeprus npopacTaHus u BCXOXECTb CEMsIH MOBbILLanach B
BapuaHTe C 3Kcrnoavumen obnydeHuss 2 MWH, YTO COBMagaeT C AaHHbIMW, MOSTyYEHHbIMU Ha
ceMmeHax apyrmx BugoB pacteHun [4]. 3l coctaBuna 104,8-118,1% MO OTHOLUEHMIO K KOHTPOSTHO.
MakcumanbHbIN CTUMYISALNOHHBIA 3dpdekT Habngancsa npyu MCNonb30BaHMU AfWHbLI BOMHbI 5,6
MM (puc.). HameHbLumni achpekT Ha BCeEX 3KCMO3ULMAX MPOSBUIICA HA ANuHe BOMHbI 7,1 mm. B
BapuaHTe C 3KCnosvumen 8 MWH  CTUMYNSAUMOHHBLIN 3pdpekT Obll  MUHUMAanbHbIM, @ MnpwU
akcno3nummn 30 MUH — HUXKE UITM Ha YPOBHE KOHTPOSS.
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Puc. QHeprust npopacTtaHus ceMsiH gypmaxa npu genicteum MMU (M3meHeHne NO OTHOLLEHUIO
K kOHTponto) lNpumedaHme: | — gnuHa BonHbl 4,9 mm; |l — 5,6 mm; Il — 7,1 mm

Mo BCXOXeCTW ceMsAH  ObiMM MOMy4YeHbl AHaNOrM4yHble 3aKOHOMEPHOCTU. MuHuManbHas
akTnBHocTb MYK-okcnpaasel B KOpellkax MpOpOCTKOB BbiFBMEHa NpW  ANUHE BOJSHblI 5,6 MM U
3KCno3numMm 2 MuH (onbiT — 0,0106 y.e.; koHTponb — 0,11026 y.e.), 4TO KOppenupyeT c
MOBbILUEHMEM POCTOBOM aKTUBHOCTU pacTeHun [5]. Ha pgpyrmx akcnosuumax (8 m 30 MuH)
akTmBHOCTb NYK-okcmaasbl Obina Bbiwe koHTpons (8 MuH - 0,4616y.e., 30 muH - 0,1492y.e.), B TO
xe Bpemsi CJIB Ha akcmosvumm 2 MWH OKasanacb MakCMMaribHOM MO CPaBHEHWIO C ApYrvMMu
akcnoanumammn (2 ,8 n 30 mmH — cootBeTcTBeHHO 142, 90 n 80 MKr/r cbiporo BewecTBa). 3TO
CBUOETENbCTBYET O MOSIOXUTENBHOM BRUSHUM NpeanoceBHoro Bo3gencteus MMW Ha 6enkoBhbin
CVHTE3 B CEMEHax 1 NPopOCTKax aypmaHa.

Takum obpasom, nokasaHo, 4To MMW C pasnuuHbiMM ANUHaMKM BOMH  CTUMynuMpyeT
nepBMYHbIE MPOLECCHl MeTabonmama Ha 3KCno3uumMm 2 MUH. JTOT (PakT cornacyeTcsi C HaWvMu
NPEXHUMW OaHHBIMW Ha ceMeHax TpuTukane [6]. CnegosaTtenbHo, cnaboe anekTpoMarHUTHOE none
MUSIITMMETPOBOIO Auana3oHa OKa3biBaeT 0bLLECTUMYMALMOHHOE OENCTBUE HA CEMEHA.
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EFFECT OF THE MILLIMETER IRRADIATION OF VARIOUS WAVELENGTHS ON
GERMINATION PROCESSES OF DATURA SEEDS WITH INITIALLY LOW GERMINATION
POWER

Corlateanu L.B., Maslobrod S.N., Ganea A.l., Gushkan I.V.

Institute of Plant Genetics and Physiology, AS of Moldova, Chishinau, Moldova
e-mail:Icorlateanu@yahoo.com

Electromagnetic field of millimeter range is one of the promising methods for enhancement of
seed viability when stored in gene banks (ex situ conservation).

Evaluation was performed for stimulating effect of the millimeter irradiation (MMI) at various
wavelengths (4,9; 5,6 and 7,1 mm) on initial metabolic processes in datura (Datura stramonium L.)
seeds with initially low germination power following long-term storage.
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The seeds were treated with MMI at the said wavelengths with exposures of 2, 8 and 30 min
and power density 10mW/cm®. Seeds were let germinate in thermostat at 27°C, and then the
germination rate (GR) and germination power (GP) [1], activity of IAA-oxidase (o-IAA) enzyme and
total freely soluble proteins (TFSP) in seeds and rootlets of germinants [2,3] were determined.

At all of three wavelengths of MMI the germination rate and germination power was increased
in variant with the exposure to irradiation 2 min, that is consistent with the data obtained for seeds
of other plant species [4]. GR was 104,8 to 118,1% as compared to control. Maximum stimulating
effect was observed when the wavelength 5,6 mm was used (Fig.). The least effect for all
exposures was seen at 7,1 mm wavelength. Stimulating effect was minimal in variant with exposure
of 8 min, while at exposure of 30 min it was less than or equal to control.
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Fig. Germination rate of datura seeds influenced by MMI (changes relative to control). NB: | —
4,9 mm wavelength; Il — 5,6 mm; lll = 7,1 mm

Similar trends were observed for seed germination power. Minimum activity of IAA-oxidase in
rootlets of germinants was revealed at the wavelength of 56 mm and exposure of 2 min
(experiment — 0,0106 c.u.; control — 0,11026 c.u.), and correlated with the increased growth activity
of plants [5]. Other exposures (8 and 30 min) resulted in higher activity of IAA-oxidase relative to
control (8 min — 0,4616 c.u., 30 min — 0,1492 c.u.), at the same time, TFSP was maximal with the
exposure of 2 min as compared to other exposures (2, 8 and 30 min —142, 90 and 80 ug/g of raw
substance respectively). It is indicative of positive effect of presowing treatment with MMI on protein
synthesis in datura seeds and germinants.

Thus it was demonstrated that MMI at various wavelengths stimulates the initial metabolic
processes with the exposure of 2 min. This fact is consistent with the data earlier obtained by us for
triticale seeds [6]. Therefore, weak electromagnetic field of millimeter range exerts general
stimulating effect on seeds.
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3MIHA CUJTM CKOPOYEHHSA CKEJIETHOIO M’A3Y XXABU RANA TEMPORARIA NMPWY Ol
OIASUHOHY TA XINOPMNIPUPOCY

Kop4uHcbka J1.B., Ho3dpeHko .M., Makap4yk M.FO., MipowHru4eHko M.C.

KuiBcbkuin HauioHaneHUn yHiBepcuTeT iMeHi Tapaca LLeByeHka
HaByanbHO-HayKoBWIA LEHTP «IHCTUTYT Gionorii»

o nocTinHogitoumnx bakTopiB eKonoriYyHoro 3abpygHEHHs BiQHOCATLCS necTuumnan. HacuyeHHs
[JOBKINNS MOTEHLUiNHO-HEOEe3NeYHMMN TOKCUYHMMK pPeYOBUHAMW MPU3BOAUTL OO 3POCTaHHS 4dMcna
naTtonorin, ki 3ymoBrieHi ix BnnueoM. doccopopraHiuHi Cnonyku, 3aBASAKM CBOIA  BUCOKIN
edeKkTMBHOCTI B 0OOpoTbOIi 3 PpisHUMKM BMOaMM KOMax Ta MOPIBHAHO HU3bKIM CTINKOCTI B
HaBKONULUHBOMY CepefoBULLi, CKnadawTb BaroMy 4acTUHY NecTuuuaiB, SIKi 3aCTOCOBYHOTLCH Y
CyyacHi arpapHin npommcnoBocTi. Benuka KinbkicTb HanbiNbll KOMEPLINHO pPO3MOBCHOHKEHNX
dochopopraHiyHNX HCEKTULMAIB, LLO BUKOPUCTOBYIOTLCA Ha CbOrOAHI, BIQHOCATLCA OO rpynu
docopTioaTiB, B AKMX aToM hocdopy 3B’A3aHMN 3 TpbOMa aTOMaMun OKCUreHy Ta OAHUM aTOMOM
cynbypy. o docdopTioaTiB BiAHOCATLCSA Aia3vHOH Ta xnopnipudoc.

HocnigxeHHst NPOBOAMIM Ha MyYKax MOOAMHOKMX BOMOKOH M'A3y m.tibialis anterior xxabu Rana
temporaria. Ctumynsuito NpAMOKyTHUMK iMnynbcammn vactotoro 30 Iy Ta Tpmsanictio 3000 mc
34iMCHIOBaNM 3a A4ONOMOro0 ABOX NMMaTUHOBMKX enekTpoaiB. [epioa penakcaudii cknagas 3 XBUNUHMN.
3a oTpyMaHMK gaHummn GygyBanu KpvBi 3aNeXHOCTI CUIMM M'A30BOr0 CKOPOYEHHA B pesynbTarti gii
Pi3HUX KOHLEHTpaLin AiasuHOHY Ta xnopnipudocy.

PesynbTat gocnigxeHHa nokasanu, Wo OOCTOBIPHI 3MiHM CUNKM CKOPOYEHHST criocTepiranucs
npu aii giasvHoHy Ta xnopnipudocy y AianasoHi KOHUeHTpaLin 10° -10™° monb/n. MakcumanbHe
3HWKEHHA CUIMM M’A3y 3a YMOB Jii AiasMHOHY Ta Xropnipudocy Yy KOHUeHTpauii 10 monb/n
AOCTOBIpHO He Biapi3Hsanoca i ctaHoBuro 80,74+2,4% Ta 82,8+1,9% BiA KOHTPONbHMX 3HAYEeHb
BignosigHo (puc.1.)
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Puc.1. 3miHa cunu CKoOpoYeHHs1 BUKMMKaHI enekTpocTumynsuieto 3 yactotoo 30 Iy Ta
Tpusanictio 3000 Mc nig gieto diasnHoHy (a) Ta xnopnipudpocy (6) y Aiana3oHi KOHUeHTpauin
10°® monb/n - 10° monb/n

Mo oci abcunc — 4vac, nNo oci opguHaTt BigoOpakeHi CUMoBI BIAMOBIAI M’SI30BUX BOJTOKOH
BMpaXKeHi y BiAcOTKax Big KOHTposibHOro piBHA (M+m, n=10). Yac penakcadii 3 XBUNUHW.

K — KkoHTponb, 1 - 5 - KpuBi, SIKi XapakTepusyloTb CUMy CKOPOYEHHSI CKeneTHOro M’asy nig
BMMAMBOM Aia3NHOHY Y KOHLIEHTpaUisX, 10'6, 2,5-10’6, 5-10'6, 7,5-10’6, 10° monb/n BiANOBIAHO.

Mpu popaBaHHI 0O OMMBAKOYOro PO3YMHY [ia3uvHOHY Y KOHLUeHTpauii 2,5-']0’6 Monb/n
MakCUMaribHe 3HWXEHHS CUIMU CKOPOYEHHs1 cTaHoBuno 63,411,9% Big 3HA4YeHHS KOHTposto. Y
BMMNaAKy [Ail gaHol KOHLUeHTpauil xropnipudocy cnocTepiranacss HepiBHOMIpHICTL B reHepadil
CWIOBOI BiAMOBIAI HA NPUKNAAeHU CTUMYNALIAHWA curHan (puc.1). MNMpuyomy, piBeHb NPUTHIYEHHS
NPOAYKUIT CUMN M’A30M 3a JaHWX YMOB 3HA4YHO NepeBakas MOPIBHAHO 3 AiasMHOHOM. MakcumansHe
3HWKEHHA CcunM Ha eTani ii HapocTaHHs cTaHoBurio 39,0+1,8%, B Tolm 4ac, 9Kk Ha eTani
BCT@HOBJIIEHHS] CTaLiOHApPHOIO CTaHy 3HAYeHHA CUINOBOI MPOAYKTMBHOCTI  3MEHLUMNocd Ao
29,1£2,1% Big KOHTPOMIO.

Mpu Ail giasMHOHY y KOHLUEHTpauii 510° monb/n Takox crnocrepiraeTbCa HEepiBHOMIPHICTb
cunoBoi Bignosigi. B Ton yac sk nig BNNuMBOM AaHoi KOHLEHTpauil xnopnipudocy npu peanisauii
CUNoOBOIT BiANOBIAI Ha NpuUKNageHy CTUMYNALI0 cnocTepiranuca BUpaxeHi gnykryadii.
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[Mpy BUKOPUCTaHHI PO3UYMHY [ia3UHOHY Y KOHLIeHTpauil 7,5-10'6 Morb/n BUABNANOCA nofdanbLue
3HMKEHHSA CKOPOTNMBOI aKTMBHOCTI CKENeTHMX M’'s3iB. MakcumarnbHe 3HWXEHHSI CUIN CKOPOYEHHS
Ha eTani HapoCTaHHSA Ta BCTAHOBJIEHHSA CTalioHapHoOro ctaHy craHosuno 13,611,5% Tta 2,5+0,9%
Bif KOHTponto BignosigHo. [Mpu Aii 4aHoT KoOHUEHTpaLiT xropnipudocy reHepadis cunoBoi BignoBiai
BigOyBanocsi pPiBHOMIPHO NPOTAroM BCi€i TpMBanocTi CTUMynsAUiMHOro curHany. Bnnue
xnopnipudocy y KoHueHTpauii 7,5 10 monb/n 3yMOBMIOBaB MakcuUMarnbHe NPpUrHiYeHHa cunu
ckopoyeHHs o piBHsA 20,0+2,3% Big KOHTpOIO.

Mig BNNUBOM $IK Aia3vHOHY Tak i Xr1opnipudocy Y KOHLeHTpauil 10 monb/n BiobyBanocs
Manxe NoBHE NMPUrHiYEHHS CKOPOTIMBOT aKTUBHOCTI CKENETHUX M’A3IB.

THE CHANGE OF FORCE OF SKELETAL MUSCLE FROM FROG RANA TEMPORARIA UNDER
INFLUENCE OF DIAZINON AND CHLORPYRIFOS

Korchinska L.V, Nozdrenko D.M, Makarchuk M. Ju., Miroshnichenko M.S.

Taras Shevchenko National University of Kyiv,
Educational and Scientific Centre "Institute of Biology"

Pesticides are permanent factors of ecological pollution. Satiation of the environment by
potentially dangerous toxic substances give rise to increase the number of pathologies caused by
their influence. Organophosphorus compounds due to their high effectiveness in a struggle against
different species of insects and relatively low stability in the environment are the significant part of
pesticides used in agricultural. A large amount of the most commercially expanded
organophosphorus insecticides that used today are the phosphorthioates in which phosphorus atom
is bound with three oxygen atoms and one sulfur atom. An example of phosphorthiostes are
diazinon and chlorpyrifos.

The fibers bundles of muscle m.tibialis anterior from frog Rana temporaria were used in the
research. Stimulation was carried out by rectangular impulses with frequency 30 Hz and width 3000
ms using two platinum electrodes. The period of relaxation was 3 minutes. The curves of muscle
contraction force dependence on influence of different concentrations of diazinon and chlorpyrifos
were constructed from data obtained.

The results of investigation showed rellable changes of muscle force under influence of
diazinon and chlorpyrifos concentration from 10 to 107 moI/I Maximal reduction of muscle force
under influence of diazinon and chlorpyrifos concentration 10°® mol/l have not reliable differed and
was 80,74+2,4% and 82,8+1,9% from control level respectively (fig.1).

An adding to washing solution diazinon concentration 2,5 10 mol/l provoked maximal
contraction force decrease to 63,4+1,9% from control level. Under influence of such chlorpyrifos
concentration irregularity of force generation in response to applying stimulation was observed. In
addition the level of decrease of muscle force production under such condition predominated over
respective level under influence of diazinon. Maximal force reduction during period of it's growth
was 39,0£1,8% whereas value of force production decreased to 29,1+2,1% from control level
during fixing stationary state.

The irregularity of force response was also observed under influence of diazinon concentration
5-10-6mol/l whereas evident fluctuations of force in response to applying stimulation were observed
under effect of such chlorpyrifos concentration.

Using of diazinon solution concentration 7,5-10 ®mol/l caused further reduction contraction
activity of skeletal muscle. Maximal decrease of muscle force during period of it's growth and fixing
stationary state was 13,6+1,5% and 2,5+0,9% from control level respectively. Under effect of such
chlorpyrifos concentration force response generation reallzed regularly during all duration of signal
stimulation. Influence of chlorpyrifos concentration 7,5-10° mol/l gave rise to maximal reduction of
contraction force to 20,0+2,3% from control level.

Almost complete suppression of skeletal muscle contract|on activity was taken place under
influence of both diazinon and chlorpyrifos in concentration 10 mol/l.
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9XO COJTHEYHOI'O UMKINA B BUOXMMUNYECKUX MOKA3ATENAX KPOBU
Kocmoeznodoe IO.K.
Poccumcknin HayuHbin LieHTp Xupyprum um. akagemuka b.B. MNetposckoro PAMH, Mocksa, Poccusi

MpoBepKka CUHXPOHU3NpPYOLWEro BNuaHUS 11-neTHero umkna conHevHon aktmeHocTu (CA) Ha
YKMBbIE CUCTEMbI TPAOAULMOHHBIMWN 3KCNEPUMEHTaNbHbIMU NCCEeL0BaHMUSAMN, KaK NpaBuo, ces3aHa
C (PMHAHCOBBIMM U TEXHMYECKUMU TpyaHOCTAMU. Bmecte ¢ Tem npocTton cnocob obHapyxeHus
Takoro BIMSIHUA MpPeacTaBnsiloT  MHOroONeTHUE UccnenoBaHWsi KpPoBW. JrekTpoHHast 0Gasa
nabopaTopHbIx uccrnegosaHun kpoeu B PHLX yxxe nepekpbiBaeT nonHbii 11-netHun uukn CA. 310
nossonsieT obOHapyxmBaTb HOBblE CBA3W MeEXAY MHOrMoNeTHMMM TpeHgaMu WU3MEHYUBOCTHU
nokasaTenen KpoBuM B cybrnonynauum, npeacTaBreHHoOW naumeHTamym nonuknuHukm PHLX, un
dasamm CA.

AHanmn3 ycpedHeHHbIX 3a CyTKM pe3ynbTaToB WccrnegoBaHun KpoBu (Bcero 41062
nccriegoBaHus, B cpegHem: ~ 80-150 B cyTkn) nokasbiBaeT: koHUeHTpauus 6enka AJIbBYMWHA B
nnasme KpoBW CPeaHECTaTUCTUYECKUX MYXKUMH U XEHLWUH B rogbl Bbicokon CA (2001-2002 rr, puc
1) Ha 16-17% BbIwe, Yem B rogbl HU3kom CA (1998, 2007-2009 rr, puc 2,3). N3 MHOTMX SOCTYMHbIX
ONA  aHanmsa OMOXUMWYECKUX MoKasaTenem KpoBM CTOMb BbICOKAA amnnutyga KorebaHun,
CUHXPOHHBLIX C 11-NeTHen M3MEHYMBOCTbIO akTMBHOCTM ConHua, XapakTepHa TONbKo Ans
KOHUeHTpaumm 6enka anbbymumHa.

Pwuc. 1 Pwuc. 2
Mloabl Bocxoasiwen setBu CA loabl HUCxoaswen seteu CA
1998 - 2001 rr, M=9132 2002-2007 rr. N =2151F
¥ = 41,9666 + 0.0036% W = 46 4062 - 0.0035%
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OOHMM M3 BaXHbIX CBOWCTB aﬂb6yMVIHa ABNAETCA €ero TpaHCcnopTHasaA (byHKLI,VIﬂ,
BblpaXatrLlladaca B CMoCOBHOCTN aKTMBHO CBSI3blBaTb MHOMME BELLECTBA, nepeHoCnMMblie KpPOBbIO.
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OTO CBOWCTBO aﬂb6yMI/IHa [aeT OCHOBaHME caenaTb BbliBOA: U3MEHEeHMe MOLLHOCTM OA4HOW W3
TPaHCNOPTHbLIX CUCTEM OpraHn3mMa B COOTBETCTBUU C d)a3aMVI COJTHEYHOW aKTMBHOCTU nrpaeT porb
onTMMM3npyroLLero cbaKTopa B peann3aunn CUCTEMHbIX peCypCOB B Mnpouecce Xn3HeneAaterilbHOCTU
YyerioBeka.

ECHO OF THE SOLAR CYCLE IN BIOCHEMICAL BLOOD INDICES
Kostoglodov Y.K.
Russian National Center of Surgery n. a. academician B.V.Petrovsky of RAMN, Moscow, Russia

Testing synchronizing influence of the 11-year cycle of solar activity (SA) on living systems
applying traditional experimental research is generally connected with financial and technical
difficulties. However, long-term blood examination is a simple method for detecting this influence.
The Center of Surgery has the electronic base of laboratory examination of blood which covers the
full 11-year cycle of SA. Due to this factor it is possible to detect new connections between multi-
year trends of blood indices variability in the subpopulation represented by patients of the RNCS
policlinic and SA phases.

The analysis of blood examination results consolidated for 24 hours (41 062 examinations in
total, ~80-150 examinations per day, on average) is as follows: concentration of the ALBUMIN in
the blood plasma of average men and women is higher by 16-17% during years of high SA (2001-
2002, fig.1) versus years of low SA (1998, 2007-2009, fig. 2,3).

Fig. 1 Fig. 2
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One of the main properties of the albumin is its transportation function as it can connect blood-
borne substances. This property of the albumin affords ground to conclude that changing capacity
of one of body transportation system in accordance with solar activity phases is an optimizing factor
for disposal of system resources during the period of human vital activity.

OBBbEKTUBHAA BEPU®UKALIA SANMUTEHETUYECKOIO KANIEHOAPA KYTMUHA
Kymmun A.U., Kymmuna M.A.
MexnyHapoaHbin yHuBepcuteT Global Scaling

K HacTosiwemy BpemMeHuM pasHbiMM aBTopaMu pa3paboTaHO 3HAYUTESNTbHOE KONMYECTBO
3MUreHeTNYECKMX KaneHgapen, BKIIIOYas COJTHEYHBIN, TNYHHBbIR, acTPONorM4eckni,
reorefIMOMarHUTHbIA, Kanengapb nepemeH [obpoyeeBa u TOoMy nogobHble. PaHee Hamm Ha
OCHOBaHWM CTATUCTUYECKOTO aHanmsa SMMNUPUYECKMX AaHHbIX Obln MpeanoXeH anMreHeTU4eCcKui
kaneHgapb KytmuHa (OKK). NpegnonoxuTenbHO 3TOT kaneHaapb oTpaxaeT (pakTopbl KOCMUYECKOM
norofbl, BAUAIOWLME HA 3MUIFEHETUYECKYID CTPYKTYypy Oyaywimx nokonenHun [KytmuH AW., 2006].
Haunbonbluee KonNUYeCcTBO 3a4aTuil OPraHM3MOB C ONTMMAIrlbHbIMW NapameTpamMu, «ONTUManoBy,
Habnogaetca B nepuwogbl OKK,  cooTBeTcTBywOLWME  ONTUMANbHOW  MHTEHCUBHOCTU
kocMmoduanyeckmx paktopoB. OOBEKTMBHBLIA KpUTEPUI OMNTMMASIbHOCTU NPEAOCTaBNsAeT HaMm
Teopusi rnobanbHOM MacwTabHoW wuHBapuaHTHOcTM BcenenHonm (Global Scaling) XapTtmyTta
Mionnepa (1982 — 1989) [Miller H., 1984]. B cooTBeTCTBMM C 3TOW MNOTE30M OMNTMMASIbHbIE
(pe3oHaHCHbIE) 3HaYeHUs BCEX MapaMeTPOB PaCCYUTLIBAOTCHA MO CMEKTPY PE30OHAHCHbIX 4acToT
npoToHa (byHOameHTanbHbIA hpakTan), B NpoCTEMEM Criydae Mo «30110TOMYy ceveHuto». [lo
COBpPEMEHHbIM hM3NYECKMM NpeacTaBneHnsaM Macca Bcen matepum BeceneHHon Ha 99,9 npoueHTa
onpegensieTcad NPoToHOM. [lpy 3KCTpPEManbHOW WMHTEHCMBHOCTU KOCMOMU3MYECKMX (HaKTOpPOB
HabnogaeTcs HaMboNbLUMA NPOLIEHT 3a4aTui «3KCTPEMASIOB» — OPraHM3MOB C SKCTPEMArbHbIMU,
PEeAKo BCTpeYarLLMMUCA 3HaYeHUsiMM Brornormyecknx napaMeTpoB (pPocT, BEC, Nponopumn Tena,
dusnonornyeckmne, bruodumsnyeckne n BoXMMmMYeckme nokasartenu). SANUreHeTUYECKUn MexaHu3m
HOPMNPOBAHUSA  «OMNTUMAnNoB» W «3KCTPEMAanoBy — T[unoTesa AvHamu4yeckoro (MnbiBYLLEro)
FEHOMHOIr0 pOaUTENBCKOrO WMMMPUHTUHIA, BnepBble Hamu onybnunkosaH B 2001 rogy B matepuanax
MexgyHapogHoro HUW kocmudeckon aHTponoakonormm (r. Hosocmbupck) [Kytmun AW., 2001;
KytmuH A.A., 2006].

KaneHgapb MoCTpoeH Ha OOHapyXeHHbIX 3MMUPUYECKUX 3AKOHOMEPHOCTSIX, KOTOpble
3aknoyatoTes B criegytowem. Kocmodusmdeckme aktopbl MEHSIIOT CBOK MHTEHCUBHOCTb C ABYMS
nepuogamm 9 cyTok U 17 CyToK. 3TO MPUBOOMT K CyMMapHOMY CIOXHOMY KonebaHWio npoueHTa
3a4aTMi  OMTUMAIIOB M 3KCTpemanoB ¢ nepuogom 153 cytok. PacyeTtbl mo anroputmy Teopum
Global Scaling cBMaeTenbCTBYIOT O TOM, YTO nepuog 9 CYTOK COOTBETCTBYET PE30HAHCHOW 30He
(6nun3ko K pe3oHaHCHOMY Y3rly OCHOBHOIO crektpa dyHoameHTanbHoro dpakrtana), 17 cytok —
pe30HaHCHOMY Y3ry B 3€reHOW 30He (pyHOameHTanbHoro pakrana, 153 cyTok — npakTU4eckMu,
OBOWHOMY pPE30HaHCHOMY Y3rly OCHOBHOIO chnektpa ¢yHaameHTaneHoro dpaktana. Takum
obpa3omM, 4OCTMraeTcs yCTon4mBas CTpPyKTypa, OCHOBaHHasi Ha pe3oHaHCce C MPOTOHOM.

Ona Toro 4ToObl OOBLEKTMBHO BepudULMPOBaTh 3Ty 3aKOHOMEPHOCTb, Heobxooumo Obino
nogobpatb Takylo TECT CUCTEMY, B KOTOPOMW Obinn Obl MakCMMarbHO MCKIOYEHbI CYOBLEKTUBHbBIE
dakTopbl. OTOMy TpeboBaHU0, MO HaeMy MHEHWIO, YOOBETBOPSAET Takon LncpoBor NokasaTenb
aTMocdepHOn norogbl, kak TemnepaTtypa aTMocdepHoro Bosayxa BOMM3N MOBEPXHOCTM 3EMIM.
Utobbl MOMHOCTBID  UCKMIOYUTL  3aBUCMMOCTb  3HAYEHW ITOr0  nokasaTend OT  owwnbku
aKCnepvMeHTaTopa, K TOMy >e B [JaHHOM Crnyyae aBTopa MpOBEPSEMOW TUMOTE3bl, Mbl
Mofb30Bany1cb aHHLIMW Nepefaqm MECTHOro TenesuaeHnst TB-2, koTopble exxeqHEBHO CHUTLIBANM
B YTPEHHUE Yackl MPSAMO C 3KpaHa Tenesusopa. Okasanochk, YTO TeMnepaTtypa HapyXHOro Bo3gyxa
B ropoge Tomcke B oueHuBaembin nepvog (¢ 12.12.10 mo 15.01.11) BbLICOKO AOCTOBEPHO
KoppenupyeT C nokasaTenem KocMmyeckor norogbl, ykasaHHbiM B OKK. [Mokasatenb OKK —
BEPOATHOCTb 3a4aTui «OMTUMarnoB» B MPOLEHTax. YPOBEHb 3HAYUMOCTU HYNEBOW MMMNOTE3bl MO
HenapameTpuyeckomy kputeputo CnmpmeHa (Spirmen R) pasen 0,0001. KoadpdpmumeHT
Koppenaumm Mexay yTpeHHen Temnepatypon u nokasatenamu KK paseH 0,69. O6bem BbiGopkn
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paBeH 25 AHel. lNMpu 3TOM HMKAKOW AOCTOBEPHOW TemnepaTypHOW AUHAMUKW HW MO OOHOMY U3
nccnegoBaHHbIX NapaMeTpuyecknx U HenapaMeTpuUdecKUx KpUTepmMeB Ha UccnegoBaHHOM OTpeske
BpeMeHN He Habntoganocb. AHanorMyHas cutyaumsi YCTAHOBMEHA M B OTHOLLUEHWM CE30HHON
OnHamukn camoro nokasatens OKK. OTo 3HauuT, 4TO Ha nccnegyemMom OTpeske BPEMEHU BbiCOKas
NMONOXUTENbHAsA KOppensauns He MOXeT ObiTb 00bsCHEHa CE30HHOW AMHamMukon. OHa MOXeT ObITb
00bsiCHEHa TOMbKO BNUSIHMEM (PaKTOPOB KOCMMYECKOM noroabl, npepctaeneHHbix B OKK, Ha
aTMocepHyto noroay.

Takum 00pa3oM, OOBLEKTMBHO MOATBEPXKAEHO BMMAHWE MOKa3aTenst KOCMWYECKOW norogbl
(TeopeTtnyeckn paccuntaHHoro B OKK)  Ha 3emHyto norogy. OT0 OBGCTOATENLCTBO, MO Hallemy
MHEHWI0, ABMSIETCS 0OBEKTUBHOWM U HE3aBUCKMMOW Bepudmkaumen SKK.

OBJECTIVE VERIFICATION EPIGENETIC CALENDAR OF KUTMIN
Kutmin A.l., Kutmina M.A.
International University Global Scaling

To date, various authors developed a significant amount of epigenetic calendars, including solar,
lunar, astrology, geogeliomagnitny, calendar changes of Dobrocheev and the like. We have previously
based on statistical analysis of empirical data was proposed epigenetic calendar of Kutmin (ECK).
Presumably this calendar reflects the factors of space weather, affecting the epigenetic structure of
future generations [Kutmin A.l., 2006]. The greatest number of conceptions of organisms with optimal
parameters, «the optimales», is observed during periods of ECK, corresponding of the optimal
intensity Cosmophysical factors. Objective criterion of optimality provides us with theory of global
scale invariance of the Universe (Global Scaling) Hartmut Muller (1982 - 1989) [Mdiller H., 1984]. With
extreme intensity cosmophysical factors observed the highest percentage of conceptions of «the
extremales» - organisms with extreme, rare values of biological parameters (height, weight, body
proportions, physiological, biophysical and biochemical parameters). Epigenetic mechanism for the
formation of optimales and extremales - the hypothesis of dynamic (floating) genomic parental
imprinting, which for the first time we published in 2001 in the Proceedings of the International Institute
of Space anthropoecology (Novosibirsk) [Kutmin A.l., 2001; Kutmin A.l., 2006].

Calendar is built on the observed empirical regularities, which are as follows. Cosmophysical
factors vary in intensity with two periods of 9 days and 17 days. This leads to the total complex
oscillations per cent of conceptions of optimales and extremales with a period of 153 days.
Calculations based on the algorithm the Global Scaling Theory suggests that the period of 9 days
corresponds to the resonance zone (close to the resonance spectrum of the main node of the
fundamental fractal), 17 days - a resonant site in the fundamental fractal green zone, 153 days -
almost double resonance spectrum of the primary node of the fundamental fractal. Thus achieving a
stable structure based on resonance with the proton.

In order to objectively verify this pattern, it was necessary to choose a test system, which would
have eliminated most subjective factors. This requirement, in our opinion, meets the digital indicator
of atmospheric weather, the temperature of air near the ground surface. To completely eliminate the
dependence of the values of this parameter on the error of the experimenter, moreover, in this case,
the author tested the hypothesis, we used the data transmission of local TV station TV-2, which
were read daily in the morning directly from the TV screen. It turned out that the outdoor
temperature in the city of Tomsk in the evaluation period (c 12.12.10 on 1/15/1911) is highly
significantly correlated with the index for space weather, specified in ECK. Indicator ECK - the
conception probability of the optimales in a percentage. The level of significance for the
nonparametric Spearman's criterion (Spirmen R) is equal to 0.0001. The correlation coefficient is
0.69. Sample size is 25. In this case, no reliable temperature dynamics in any of the investigated
parametric and nonparametric tests on the investigated time interval was observed. A similar
situation has been established and to measure the dynamics of space weather.

Thus, objectively confirmed the influence of the theoretically calculated changes in space
weather, not only on the epigenetics of future generations, but also on the Earth's weather. The
latter circumstance, in our opinion, among other things is an objective and independent verification
of the ECK.
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PE3YNbTATbI MHOIOJIETHEINO HABNIOAEHUA
JlecHu4uli B.B., TaymaHoea I'".E.

Poccuiickas BoeHHo-MeauuuHckas Akagemuns, Cankt-INeTepbypr, Poccus
e-mail: gulnara-t2007@yandex.ru

Vccnegyemblt HAaMU pervoH, rae NOCTOSIHHO MPOXMBAKOT Haln naumeHTbl — [pukacnuiickas
HU3MEHHOCTb 3aHMMaeT OBLLUMPHOE NPOCTPAHCTBO. 10 MHOrOYMCNEHHBLIM FEONOMMYECKUM AaHHbIM,
3[leCb COYNIEHSIIOTCS KPYMHENLWMEe cKnagyaTtblie coopyxeHus Ypana, CpegHen Asun, MaHrbiwwniaka,
Konep-[lara, MMeHHO 34eCb HaxoOAUTCA OAWMH U3 BaXXHEWLUMX TEKTOHUYECKMX Y3MNOoB Mupa — Horo-
BOCTOYHasA rpanHuua Pycckoi nnatdopmbl, ee Hro-BoctodHoe obpamieHue, CBA3b U CoYeTaHue
KpyNHenLwnx CTPYKTYpHbIX anemeHToB EBponbl n A3nn. Bece reonornyeckme obpasoBaHust pasouThl
TEKTOHMYECKMMM TpeluMHamMun (guaknasamu), KoTopble nepecekaroT Kak JOKeMOpuickue NopoAbl
KpUCTaninm4yeckoro OCHoBaHWs, Tak U nopogdbl ocagoyvHoro Yexna (H.C. WaTtckuin). B TekToHnYeckom
OTHOLUEHMM OHa $BMsiETCA camon [Myboko MporHyTon cuHeknuaon BocTouyHo-EBponerickon
nnatdopMebl. B H0XXHBIX YacTax oHa onylieHa Huke ypoBHA MupoBoro OkeaHa Ha 27 M. ['eocdepa
30ecb npenmyLlecTBeHHO GasanbToBas, rae npesbilwaeT konunyectBo Fe,O; n FeO. Mo gaHHbIM
OypOBbIX CKBa&)XMH MeCTaMM MHOrO T[MIMHUCTBIX, MecYaHblX MOopod C [OBOMBbHO  BbICOKAM
cogepxaHmeMm FeS,. Cpeau ocagoyHbIX MOPOA 4acTo BCTpevyarTcsl NecyaHukn, oboralieHHble
MarHeTUToM. OTa 30Ha XapaKTepuayeTcs OOLLIMPHBLIMU MONAMU NOMOXUTENBHBLIX N OTpULATENBHbIX
3HaYeHUr aHoOMarnui CUnbl TAXKECTW.

Ha TeppuTopuio pervoHa B Te4eHne roga BO3L4ENCTBYIOT TPU OCHOBHbIX TUMA BO3AYLLUHbIX MaCC:
apKTuyeckue, nonsipHble M Tponuyeckue. Ha knumart okasbiBaloT BNUSIHNE ATMAHTUYMECKUA W
CeBepHbii JleqoBUTBIN OKeaHbl, OTCYTCTBME TOPHbLIX Mperpag gaeT BO3MOXHOCTb BO3AYLUHbLIM
mMaccam cBODOAHO NMepeMeLlaTbCs Kak C CEBEpA Ha Hor, Tak MU C 3anaga Ha BOCTOK. BosgyliHble
MOTOKM MoOpen ATNaHTMYECKOro OokeaHa, MPOXOAs OrPOMHbIE PACCTOSIHUA, TEPSAOT MHOrO BRaru.
KOHTMHEHTanbHbIA apKTudeckun Bo3nyx, popmupytowminca Hag CeepHbiM Jle[oBUTEIM OKeaHOoM,
yCTaHaBMMBAET aHTMLMKIOHANBHYIO SICHYHO norogy.

B tennbii nepuog roga us MpaHa m oxHbIX NycTeiHb CpegHen A3ny NocTynarT Tponuyeckne
(TypaHckme) Bo3ayLuHble Macchl. [py aTom ycTaHaBnmBaeTcst 6e306nayHas cyxas noroga n pesko
MoBbILUEHHAA TemnepaTypa. XapakKTepHbl CWUMbHble, 4YacTo nbifibHble BeTpbl. OTMevaeTcs
HanbornbLlas NOBTOPSIEMOCTb FOr0-BOCTOYHLIX BETPOB.

Ona pernoHa TUNWYHbI pe3kne TOAOBbIE WM CYTOYHblE KonebaHnus Temnepartyp, Marnas
obnayHocTb M 0OMbLIOE KONMMYECTBO SICHBIX AHEN. YMCMo AACHBIX ConHeYHbIX aAHen Ao 80%.

CpepnHsaga rogoBas BenvyMHa atMOCdEpHOro OaBfeHUs 3HauuTernbHO Gonblue, YeMm B Opyrnx
pervoHax. B ropoge ATtbipay (06nacTHOM LIEHTPE) OHa cocTaBnsieT B cpegHeM 3umon 1022 mb6, a
netom 1012 mb6.

Hawwn HabntogeHus Begytca ¢ 1978 roga. Bo Bpemsi Hawen mHoronetHen paboTel noyTn y
95% NOCTOSAHHO NPOXKMBAIOLLMX B PEMMOHE OETEN, a TaKke Y B3POCIbIX, B OCHOBHOM XEHLLMH, Obina
obHapyXeHa BdAnoTekylias xenesogeduuutHas aHeMusi, T.e. HU3KME MoKasaTenu remornobuHa
(Hb) kposu.

HanomHum, 4TO B OpraHuMame 4enoBeka YHKLMIO MepeHoca KUCMOpPO4a BbINOMHAET
remorrnoduH — nnockas MofneKyna remMa ¢ MOHOM >Xernesa B LieHTpe, BCTaBMEeHHas!, B CBOI ovepeab,
B rMoOynsipHbI 6enok «rnobuHy.

B nepuoa HOBOpPOXOEHHOCTM, MOKa B KPOBU LMpKYnupyeT remornobuH F (HbF), y atnx geten
rokasaTtenin KpaCHOW KPOBU HUYEM HE OTNMYanuchb OT 340POBbIX CBEPCTHUKOB U3 OPYrUX PErMOHOB
(KasaxcTtaHa, Poccum).

BrnepBble y HUX OTKMOHEHMS Mbl OOHapy>xuBanu B BO3pacTe Tpu Mecsaua Npyu UccregoBaHuu
KpoBu neped nepsoi BakumMHauum AKIC B Buge Hu3koro cogepxanust Hb. 910 — domsmonormyeckoe
ABNEHMEe, KOTOpoe NMPOMCXOaUT nocne poxaeHust pebeHka npu cMeHe BHyTpuyTpobHoro HbF Ha
BHEYTPOOHbIN remornobuH A (HbA) n 3akaHumBaeTcs K TpeM MecsuaMm XusHu. A y Halmx geTen
ypoBeHb Hb ocTaBancsa HM3kuM 1 B nocnegyloLwmve nepmuogbl.

Ham n3BecTHO, 4TO B yTpobe maTepu, Ha4unHasa c NepBoro TpumecTpa, B Hb nnoga nosiensetcs
M B JanbHenwemM ObICTpO HapacTaeT CUHTEe3 ramma-uenen rrnobuHa. Ha npoTspkeHum BCero
OCTanbHOrO Mepuofa BHYTPUYTPOOHOrO pasBUTUSA raMMa-ueny MMEKT pellarllee 3Ha4YeHve B
obecrneyeHnn nnoga kucriopogom. B HacTosiuiee BpemMsi gokasaHo ©Oonblioe cpoactBo HbF
(koTOpbI UMEET B OCHOBHOM ramma-Lienu) K KUCMOPOAY, YTO KpaHe BaXXHO B YCIOBUSAX IMMOKCUM.
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Mnop nony4aeT Knucnopoa 13 KpoBuM MaTepu, HO caM He OMbIBAeTCs 9TOW KPOBbIO, a CBSA3aH C Hel
Yepes NynoBuHY. ATOT MNOL MOXET MONyYnUTb KUCNOPOL TONbLKO B TOM crnydae, ecnu ero Hb Byget
XadHO COeAMHATBLCA C KUCMOPOAOM UM TeM caMbliM OTHMMasi ero oT Hb martepu. Ecnn Gbl Takoro
pasnuuMa B CNOCOOHOCTM CBA3bIBATb KUCIOPOA He CyLLEeCcTBOBasno, passutne pebeHka npu
CYLLLECTBYIOLLNX 3aMKHYTbIX CMCTEMax KpoBOooOpalleHusi BooOwe He Obino G6bl BO3MOXHbLIM. [pu
poXaeHun oTtmevaeTcst 6onbLuor npoueHT HbF.

Y GonbLUMHCTBA HaLWKMX NaUMEHTOB HU3KMIA ypoBeHb Hb mbl oOHapyxwuBanu n Bo Bpemsi | 1
BaKkUMHauuni, n Bo Bpems peakumHaumi AKOC, 1 BO BpemMsi OCEHHee-BECEHHUX MEAMLIMHCKNX
OCMOTPOB [JeTen BCeX BO3pacToB. [eTn 4acTo Haxogunucb Ha MedoTBoAe u3-3a Huskoro Hb,
COCTOSNMIN Ha OUCMaHCEPHOM Yy4eTe, HEPEOKO NEYMNMCb CTAUUOHAPHO. XapaKTepHO TO, YTO Jaxe
nocne CTauMOHAPHOIO feYeHUs1 Yepe3 HeKoTopoe BpeMsi ypoBeHb Hb Bo3Bpaliancsi cHoBa K
NpeXxHUM H13kMM. Yacto nokasatenu Hb He npesbiwanu 60 e (no remomeTpy Canun). Hopma 6bina
B Npegenax 72-78 en. Hepeako y aeten, ocobeHHO B Bo3pacTe [0 OAHOro roga, nokasatens Hb
paBHancsa 42-48 eq.

YacTble crnyyam «CuMHOpOMa BHe3anmHOW cmepTuM». OTO BCTpeYaeTcs Ccpean B3pOCrioro
HacerneHus n, K 60MNbLLIOMY COXaneHuto, cpeaun geTen.

Pabota 6bina npogosmkeHa BO BPeMSI Hay4YHOW 3KCMeauummn B cocTaBe rpynnbl yYeHbix CaHKT-
MetepOypra (JITY, PeabunutaunoHHbii LeHTP «1puMOpCKniiy).

O6cnepgoBanu getckoe HaceneHue. [1eTm — OCHOBHbIE MHOMKATOPLI MOKa3aTensi 340pOBbA, T.K.
He 3noynoTpebnsawT BpegHbIMU MPUBLINKAMW — arKoronbko, KypeHuem u gp.). Ho, ¢ uenbio
WCKIMIOYEHNsT HacneaCcTBEHHbIX (hakTopoB, npoBogunu obcrnegoBaHue Bcen ceMbn ¢ yveTom lI-llI-
cTeneHenm popctea: pebeHoK — poauTenu — aedylwku u 6abyLlukm co CTOPOHbI OTUa M matepu —
npagenyLkm n npababyLuku.

B kpoBu y 62 u3 130 (47,7%)o6crnenoBaHHbix Hamu geTen crapwe nsatv net r.AToipay
OBHapyXeHbl MULLEHEBMOHbIE 3pUTpouunThl 40 8-14 B none 3peHus Ha 100 apuTpoumMTOB (B HOpME
He JOIMKHO ObiTh Bhilwe 4%) Ha oHe reTeporeHHoro mukpoumTtosa (MCV<80), ¢ npeobnagaHuem
TMNOXPOMHbIX  (TopouuTel 70%), aHusouuTo3a (HeogHopogHOCTb Mo BenuumHe, RDW>15) nu
nonKunoumTo3a (HeogHopoaHOCTb Mo dopme) ¢ npeobnagaHvem osanoumtoB Ao 45%. Yucno
ONCKOUUTOB (HOpMasibHbIX 3pUTPOLMTOB) OKasanocb oT 3 Ao 7%! Takne nameHeHus xapaKTepHbl
ansa aHemun ll-lll-cteneHen. YyacTku paspbixnieHns MmemopaH obHapyxeHbl y 21% aputpounTtos. B
norne 3peHusi Takke OOHapyXMBAETCS MHOXECTBO 3puTpouuTapHbix arperatoB. (CkaHupylowmn
3NEKTPOHHBIN MUKpockon). OBHapyXeHO yCKOpeHHOoe BpeMsi cBepTbiBaHusA kposu (BCK), ocobeHHO
y B3pOCHbIX.

Kak HaMm M“3BECTHO, MONMOXUTENbHO 3apsKEHHbI WOH Xerne3a yaepxwuaetcs B Hb 3a cuer
MarHMTHOIro B3aMMOLENCTBUSA C OBOoralleHHbIM OTpuLaTENbHbIM 3NIEKTPUYECKM a30TOM GOKOBOWN
YacT¥ aMUHOKUCIIOTBI TMCTUAMHA 63Ta-uenu rmobuHa.

Fe++ B monekyne Hb cBs3biBaeTCs ¢ kucnopogom, obpasys okcuHb. M3 nutepaTypbl M3BECTHO,
YTO yBENMMYEHME MNOTPEONEeHnss Kucropoda Takke MPUBOOMT K YBENUYEHWO 3apsgoHocuTenen
(a3nekTpoHOB) B mnpoueccax OuMoOXxMMMYecKMx peakumn obmeHa BewecTB. Bcsakoe pgBwxeHue
3apsiAOHOCUTENEN CONPOBOXAAETCA NOSABNEHNEM MArHUTHOIO MOss.

B0O3MOXHO y HalWMX MAUWEHTOB KOMMEHCATOPHOE YacTUYHOEe OTCYTCTBME B3Ta-uenu ans Toro,
YTOObI YyAEPXKMBaTb TOMNBKO ONpeaerieHHOe KONMMYECTBO MOHOB Xenesa B Hb B xapaktepHow cpege
obuTaHus.

Mpu Hepoctatke 63Ta-uenen B [MNoOOMHE OHWM 3aMEHAOTCA raMMa-Uensmu, KoTopble
cogepxatca B HbF, BMaMmMo, Kak ykasaHo Bbilwe, YTOObl KOMNEHCMPOBaTh HEAOCTATOK KMCNOPOAA.
Bbicokoe cogepxaHne MULEHEBUOHbBIX 3PUTPOLIMTOB, B COCTaBE KOTOpbIX uMeeTcs HbF, BoamoxHo
Kak pa3 nokasaTtenb KOMNEHCAaTOPHOW peakunm opraHnava?

MiaMeHeHne MNpPOYHOCTU CBSA3N reM-MPOKCUMarbHbIA TMCTUANH U KOHopmauumn onwxanuiero
GEenKkoBOro OKpYXeHus xernes3onopdupuHa oTpaxeTcss Ha (PU3UKO-XMMUYECKMX XapaKTepUCTUKax
rembenkoB n nx Y®-4yBCTBUTENBbHOCTMU.

N3BeCcTHO, 4YTO MULIEHEBWMAHbLIE 3PUTPOLUTBI OTNIMHAKTCA MOBLILEHHON MPOHULAEMOCTbIO
KNeTo4YHOMm MeMOpaHbl, YTO MPMBOAUT K M3MEHEHMIO MOBEPXHOCTHOrO 3apsifa, yBenu4vMBaeTcs
3MNEKTPONPOBOAHOCTL HAa HU3KMX YacToTax, YMEHbLUaeTcs anekTpodopeTnyeckass MNOABUXKHCTb
(O®I) sputpounTtoB, ewe 6Oonbllie yBENMYMBAETCH MNPOHULAEMOCTb AN MOHOB. [lpouncxoguT
MeIEHHOE OTMUPAHWE KINETKN.

Takxke, korga HegoctaTtodHo Fe n Fe-cogepxaliunx pepMeHTOB, KOCTHbIN MO3r npoayuupyeT
HEMOJTHOLEHHbIE 3PUTPOLUTBI C HAPYLUEHHBIMU 3NIEKTPOKUHETUYECKMMW CBONCTBaMMU, T.€. C HU3KOW
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O0I1. Huskaa 3Pl — paHHUA nNpusHaKk aHeMUM. JTO YKa3biBAeT Ha U3MEHEHWE MOBEPXHOCTHOrO
3apsiia 3pUTPOLMTOB U POCTY CBODOAHO LIMPKYIMPYIOLLMX SpUTPOLMTAPHBIX arperaTos.

Mpu HepocTaTke GaTa-Uenen B rmobrHe HabnogaeTca M3OLITOK Takke anbda-Lenen, KoTopble
Gnarogaps Hanuumo peakTMBHoM SH- (cynbdrngpunbHOR) rpynnbl rMyTaTMOHA, KOTOpasa BXOAUT B
cocTaB rnobuHa, BCTynawT B HeoOpaTuMble COEOWHEHUSS C MeMOPaHOW, MEHSs CTPYKTYpy
MemOpaHbl U TEM CaMbIM Aenast 3pUTPOLUT YyBCTBUTESbHLIM K BHELLUHUM BO3AENCTBUSM.

B Hopme apuTpouuTbl B pycrie KpOBU [OBWXKYTCS B ObICTPOM OCEBOM MOTOKE, WUMEOT
TypOyneHTHoe TedeHue, a y OONbHbIX aHemuen ewe OonblMIN TUNEPKMHETUYECKUIA TUN
KpoBOOOpaLleHns. ITO BEPOSATHO afanTauMOHHBLIN MEXaHW3M, HarnpaBIiEHHbIN Ha nogaepkaHue
YPOBHS TKAHEBOTO K1CNOpOAa.

Ho 910 MOXeT ycyrybnate ryctoty KkpoBu. [loka3aHO MOBLILWEHUE —KOaryrsilMOHHON
CNocoBHOCTM CUCTEMbI CBEPTLIBAHUSA KPOBU NMPU aHEMUM.

C uupkynvpytoLLern TyCTOM KpPOBbHO B peXMMe Taxukapaum cepaue [OMmKHO pabotath C
KoroccanbHou Harpyskon. Cama rycrtas KpoBb, CKIMOHHasi K Tpomb6ooOpa3oBaHMiO, MOXET cTaTb
MPVYMHON BHE3AMHOW CMepTn OT TpoMbBoambonuu.

Uccnegyemasa Hamm 30Ha He SABMASETCA 30HOM TPOMMYECKOM Manspun, Takke Y Hawumx
NaLMeHTOB NCKITHOYAETCSA CMELLEHNE KPOBW C HOCUTENSAMM rEeHOB aHOMarTbHbIX reMOornoOMHOB.

Yxe Bce Mbl 3Haem, 4To 3eMns, BCE XMBOE Ha HeW, MOCTOAHHO HaxoZATCS MOL MOLLHBbIM
BnusaHuem CornHua, JlyHbl M OpyrMx KOCMMWYECKMX Ten, rpaBuTauun, MarHUTHOroO nons,
BCEBO3MOXHOIO M3nyyeHusi. U Hawa 3emns, Kak Bce KOCMUYecKkue Tena, oTaAaeT B NPOCTPaHCTBO
3MNEKTPOMarHUTHOE M3My4YeHune.

B pesynbTate cyuiectBoBaHMA B aTmocdepe, BO BCEX €€ CrosiX, CyMMAapHOro eavHOro
MarHWTHOrO Mofd, BO3HMKIA >KU3Hb, a 3areM W 4enosek. MarHutHoe none 4BnseTcs
KaTanusatopoM MeTabonuyecknx npoueccos, 6e3 Hero He NponcxogAT HeobxoauMbIE B OpraHM3me
Ouoxumudeckne peakumm. bes wmarHutHoro nons 3emnm ObICTpo paccTpounuce 6bl Bce
MEXMOIEKYNSIPHBIE CBA3M B KIETKaX XXUBOIO OpraHn3mMa, 1 Mbl, Kak U BCE CNOXHOOPraHN30BaHHbIE
MHOFOKMNETOYHbIE OpraHM3Mbl, B MEPBYD O4vYepedb — MrekonuTawwme, nepectanu Obl
cyuwlectBoBaTtb kak 6uonormdeckun Bug (J1.H.Fanne, H.P.lanmne. VI International Crimean
Conference, 2009).

Ho pesko wu3aMmeHswWMecs BO BpeMsl MarHWTHbIX Oypb MarHutHoe none 3emmm u
MeTeonapamMeTpbl NPUBOAAT K UBMEHEHMIO DMONOIMYECKMX NOTEHLUMANOB NO aMnnmMTyae, YacTtoTe u
dopme KpuBbiX. OTMEYaTCA YMEHbLUEHME KONMYeCcTBa HOPMAsibHbIX 3PUTPOLIMTOB, HU3KME
nokasatenu Hb, nuanc membpaHbl 3pUTPOLUTOB, HAapacTaHWe BSA3KOCTU KpoBu (M3 nuTtepaTypHbIX
OaHHbIX).

[okasaHo, 4TO CTpoeHMe MONUMENTUAHbLIX Lenen rmobuHa 3anporpaMmMupoBaHO B MOSEKyre
anep HopmobnactoB. HbA n HbF cuHTesaunpyloTcs ogHMMM M TemMu Xe HopmobGrnactamu. 310
no3BonsieT caenatb BbIBOA O TOM, YTO Mepexod OT cuHTe3a opgHoro Buga Hb Ha pgpyron He
O3Ha4yaeT CMEeHbl TUMOB 3PMTPOMNO33a, a, BEPOSiTHEE BCEro, 3aBWCUT OT aKTMBAaLMU OOHUX U
YaCTUYHOWN PENPECCUMUN OPYTUX FTEHHbBIX TOKYCOB.

B Hawem crnyvyae BO3MOXHO 3TO — KOMMEHCATOPHbIA MEXaHM3M Ha YPOBHE, KaK Cka3aHo Bbille,
FEeHHbIX JTOKYCOB, AS TOro, YToObl CylLlecTBOBara *u3Hb B J@aHHOW reo-rennoMarHMTHom cpege 6e3
OpyrMx ewe nobOoYHbIX HEraTMBHBIX SBIIEHUA B XMBbIX OpraHM3Max, WMEKLMX HECKObKO
MunnvapgoB monekyn Hb, cogepxawux B CBOEM COCTaBe eneso, B OCOGEHHOCTU B OpraHu3me
OeTen, rge oTMeYaeTcs TMNepKMHEeTUYECKM TN OOMEHHbIX npoueccoB? lNpumeyaTenbHO TO, YTO
npyM CMeEHe MecTa XUTenbCTBa HabnogaeTca HopManu3aums nokasatenen Hb wn  gpyrmx
napameTpoB nepndepmnyecKkor KpoBy 1 NOMHOE BbI3AOPOBEHNE NALNEHTOB.

CnoXHOCTb MCCMNEeLOBaHMSA BIIUAHUSA MarHUTHbIX Oypb Ha XXMBOW OPraHn3M COCTOUT B TOM, YTO
obrnactb M3MEepeHun MarnblX MarHWTHbIX BEMNWYUH SBMSETCA OOHOW U3 CaMblX CHOXHENLINX
obnacTen N3MepuUTENbHON TEXHUKN.

N mMbl cBOMMWM HabnogeHWsiMM M OOCTYMHBIMU HaM BbILLEU3ITOXKEHHBIMW UCCIEL0BaHUAMMN
xoTenu, xoTs Obl TeopeTMyecku, [oKa3aTb OA4HY W3 CEepbe3HbiX Ha Haw B3rnsg MpUYuvH
BAMNOTEKyLLen >xernesogeduunTHOM aHemMuu, KoTopasd pacrnpocTpaHeHa no MHOMMM  MecTam
3eMHOro wapa Ha npumepe xapakrepa 3aborneBaHus aHemuen HaceneHuss CeBepo-BocToyHoro
Mpukacnus.

B HacTosiee Bpems, no gaHHbIM BO3, aHeMusa pacnpocTpaHaeTcs no BceMy 3eMHOMY Lapy U
He TONbKO B «TPETbUX», TAe CTpagaeT NULEBON PaLVOH, HO U B UMBUITbHBIX CTPaHax.

Nccnegyembli HaMyn pervoH Takke OTNMYaeTcss MHOMMMM OCOBEHHOCTSIMU: OH MOCTOSIHHO
npesbiwan pecnybnMKaHCKMe M COK3Hble Mokasatenu no 3aboneBaemMocT U CMEPTHOCTM MO
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TyOepKynesy, 3To OCTaeTcs U MO Cell OeHb, XapaKTepHbl BCMbILWKN OCTPbIX KULLEYHbIX UHAEKLIMIA,
OptoLwHoro TMda, perMoH Bcerga octaeTcsl SHAEMUYECKMM O4aroM 0cob0o onacHbIX MHMEKLMI Kak
yyma n xonepa.

B xoge MHOroneTHux uccrnefoBaHUN, NpoBeAeHHbIX yveHbiMM Poccum n CLUA oBHapykeHbl
BbICOKMI YPOBEHb MyTauun y MUKPOOPraHM3MoB, bnarogaps Ux reHeTU4ecKon HecTabunbHOCTH, B
YCMOBUAX U3MEHEHUSI HamnpaBfieHUs] U Hanps>KeHHOCTU MarHUTHbIX NOSier, MUKporpasutTaumm u
BO3OENCTBUSA pasnuyHbix BuaoB wusnydeHun (T.A.Boenkosa, T.L.Goins u coaBTopbl. AHanus
noBeAeHNs1 MUKPOOPraHN3MOB B KpaTKOCPO4HbIX KocMmumyeckmx nonetax. VI International Crimean
Conference, 2009).

Bo3aMOXHO B 3TOM reHEeTM4Yeckom HecTabuNbHOCTM MHOMMX MUKPOOPraHM3MOB B [JaHHOM
aHomarnbHoOW cpege obuTaHus, Kak Haw UccnegyemMblin permoH, B cuMbrnose ¢ YenoBeKOM, KOTOpPhIN
CcTOUT Ha Ooree BbICOKOM YPOBHE MEPAPXUYECKOW NECTHULbI U HE MMEET BO3MOXHOCTM Tak ObICTpO
afjanTupoBaTbCsl KaK MUKPOOPraHM3mbl K M3MEHEHMSM OKpy)XXalolen cpedbl, M 3aknyarTcs
MHOIMe NpUYnHBI aHOMarbHO HU3KOrO NoKasaTens 34ecb MHAEKCa 300PpOoBbs?

HecmoTpsa Ha Gonbluve JOCTUXKEHUSA HAyKW HA CErOOHSILUHUA OEHb, N30NTMPOBAHHOCTbL APYr OT
Opyra pasHblXx €e oTpacren npu WUCCrnefoBaHUM OAHOTO WM TOro Xe OObekTa npuMBOaUT K
HavMeHbLuen 3(PEKTUBHOCTY pe3ynbTaToB. DTO KacaeTcd v MEAULMHBI.

MonbiTKa HAWTU UCTUHHYHO MPUYMHY XapakKTepHbIX ANs AaHHOW MECTHOCTM 3aborneBaHun Gbina
rMaBHOM LIENbO Hallen paboThl.

THE RESULTS OF A LONG-TERM OBSERVATION
Lesnichy V.V., Taumanova G.E.

Russian Military Medical Academy, St. Petersburg, Russia
e-mail: lesnichy2@yandex.ru

The region which we are scrutinizing and where our patients constantly live — Caspian Plain —
covers a vast territory. According to the numerous geological facts, the largest folded structures of
the Urals, Central Asia, Mangyshlak, Kopet Dag joint here; it is here where one of the most
important world tectonic junctions is situated — the south-eastern border of the East European
craton, its south-eastern margins, connection and combination of the largest structural elements of
Europe and Asia. All geological formations are split by tectonic fractures (diaclases), which cross
both pre-Cambrian rocks of the crystalline basement and rocks of the sedimentary mantle (Shatsky
N.S.). In tectonic relation it is the most deeply sagged syneclise of East European craton. In the
southern parts it is 27m below sea level. Geosphere here is chiefly basaltic with an exceeding
number of Fe203 and FeO. According to the mining holes data in some areas there are a lot of clay
and sandy rocks rather high in FeS2 content. One often comes across sandstones enriched by
magnetite among sedimentary rocks. This zone is characterized by vast fields of positive and
negative values of gravity anomaly.

Three main types of air masses influence the territory of the region: arctic, polar and tropical.
The Atlantic and the Arctic oceans influence the climate, the absence of mountain hindrances gives
air masses a chance to shift both from the North to the South and from the West to the East freely.
Air flows of the seas of the Atlantic Ocean lose a lot of moisture while covering huge distances.
Continental arctic air, which forms above the Arctic Ocean, sets anticyclonic clear weather.

During warm seasons tropical (turan) air masses come from Iran and southern deserts. They
set cloudless dry weather and rapidly increased temperature. Very characteristic are strong, often
dusty winds which annual average speed amounts to 6-7 m/sec. It is marked that south-eastern
winds are most frequent.

Rapid annual and daily temperature fluctuations, low cloudiness and a big number of clear
days are typical for the region. The number of clear sunny days amounts to 80%.

The average annual magnitude of atmosphere pressure is much higher than in other regions.
In the city of Atyrau (administrative centre) it amounts to 1022mb in winter and 1012mb in summer
on the average.

During our long-term work it was found out that approximately 95% of children who live in the
region constantly and also grown-ups, mainly women, suffer from smoldering iron-deficiency
anemia.

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



During the neonatal period, when HbF circulates in blood, these children had the same
erythrocytes rate as their healthy counterparts from other regions of Kazakhstan and Russia did.

We noticed their deviations (low concentration of Hb) at the age of three months for the first
time while examination of blood before first DTP vaccinization was carried out. It's a physiological
phenomenon, which happens after birth - when intrauterine HbF is changed for extrauterine HbA —
and finishes by the third month of life. And the level of Hb of our children remained low even during
the future periods.

It's known that starting with the first term a synthesis of hematohistone gamma chains appears
and in future increases rapidly in the foetus Hb. During the following period of intrauterine
development gamma chains play the most significant role in providing the foetus with oxygen.
Nowadays a high HbF (which chiefly has gamma chains) sensitivity to oxygen is proved and it's of
vital importance under the conditions of hypoxia. The foetus gets oxygen from his mother’s blood
but the foetus itself isn't washed by this blood: they are connected through the navel string. This
foetus will be able to get oxygen only if its Hb will be intensively connected with oxygen and thus
taking it away from his mother's Hb. But for such difference in ability to connect oxygen the child’s
development in the existing blood circulatory system would be simply impossible. A high percent of
HbF is noted at birth.

We found out that the majority of our patients have a low level of Hb both at the time of second
and third vaccinizations and at the time of DTP revaccinization and during autumn-spring medical
examinations of children of all ages. Children often required medical exemption due to the low level
of Hb, were observed by a specialized clinic and were often subject to in-patient treatment. It is
significant that after some time after in-patient treatment the level of Hb became low again. Hb rates
didn’t often exceed 60 units (according to the old scale). The normal rate was within 72-78 units.
Frequently Hb rate of children, especially under one year of age, was 42-48 units.

The cases of sudden death syndrome are frequent. It happens to grown up people and, I'm
sorry to say, to children.

The work was continued during science expedition with the group of scientists from Saint-
Petersburg (Saint-Petersburg (Leningrad) State University, convalescent centre “Primorsky”).

We examined children population (children are the main indicators of health rates as they don’t
have pernicious habits: alcohol drinking, smoking and others). But in order to exclude hereditary
factors the examination of the whole family (taking into consideration the 2" and the 3™ degrees of
relationship) was carried out: a child — parents — grandparents both on his father’'s and his mother’s
side and great grandparents.

Target cells (8-14) per field of view of 100 erythrocytes (the normal rate mustn’t exceed 4%)
with underlying of heterogeneous microcytosis (MCV<80) with the majority of hypochromic ones
(torocytes 70%), anisocytosis (heterogeneity in size, RDW>15) and poicilocytosis (heterogeneity in
shape) with the majority of elliptocytes up to 45% were found in the blood of 62 children older than 5
years (47,7%) out of 130 we examined in the city of Atyrau. The number of discocytes (normal
erythrocytes) turned out to be from 3 to 7%! Such changes are typical of anaemia of 2" and 3"
degrees. Locuses of membrane loosening were found in the 21% of erythrocytes. A lot of
erythrocytic aggregates are found in the field of view (scanning electron microscope). Acceleration
of coagulation time is found, especially by grown up people.

As we know, positive iron ions is kept in Hb thanks to magnetic interaction with enriched
negative electrical nitrogen of the amino acid histidine lateral part of the hematohistone beta-chain.

(Fe++ in Hb molecule links with oxygen forming oxiHb. It is known that an increase in oxygen
consumption also leads to an increase of chargecarriers (electrons) in the processes of biochemical
reaction of metabolism. Any electron movement is followed by magnetic field occurrence).

It is possible that our patients have vicarious partial beta-chain absence to keep only definite
number of iron ions in Hb.

When there is a lack of beta-chains in the hematohistone they are changed for gamma-chains,
which are contained in HbF, perhaps, as stated above, to compensate the lack of oxygen. Can high
concentration of target cells, which contain HbF, be the rate of vicarious body reaction?

The alteration of haem-proximal histidine bond durability and the conformations of the nearest
protein context of the ferroprotoporphyrin influence physical-chemical characteristics of of
haemproteins and their UV-sensitivity.

It is known that target cells are distinguished by their increased membrane permeability. The
coming of K+ out of erythrocytes leads to the alteration of surface charge, electrical conduction on
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low frequencies increases, erythrocytes electrophoretic mobility decreases, permeability for ions
increases even more. Slow cell necrosis takes place.

We also know that when one has anaemia (when there is a lack of Fe and Fe containing
enzymes) bone marrow produces defective erythrocytes with inadequate electrokinetic features,
that is — with low electrophoretic mobility. Low electrophoretic mobility is a precursory symptom of
anaemia. It points out the alteration of erythrocytes surface charge and growth of freely circulating
erythrocytic aggregates.

When there is a lack of beta-chains in hematohistone one can also observe redundancy of
alpha-chains, which, thanks to the presence of reactive SH (sulfhydryl) glutathione group, which is
also contained in hematohistone, enter into irreversible combination with membrane, changing
membrane structure and thus making an erythrocyte sensitive to external actions.

Normally erythrocytes move in a fast axial current, have turbulent flow and in cases of anaemia
there is even higher hyperkinetic type of blood circulation. It is likely to be an adaptation mechanism
aimed at the sustenance of the tissue oxygen level.

But it can increase blood density. The increase of coagulation ability of blood clotting system,
when one has anaemia, has been proved.

With circulating dense blood in the regime of tachycardia heart must be working with enormous
strain. The densest blood inclined to thrombgenesis can be the reason of sudden death from
thrombembolia.

The zone we are observing isn't a zone of tropical malaria and blood mixing of our patients
with anomalous haemoglobin gene carriers is also excluded.

All of us know that the earth and all its living beings are constantly subject to the powerful Sun
influence, its gravitation, magnetic field, various types of emission. And our Earth like all space
bodies emits electro-magnetic waves into space.

As a result of a united magnetic field existence in the atmosphere, in all of its levels, life and
then a human appeared. Magnetic field is a catalyst of metabolic processes, necessary biochemical
reactions can’t go on in the body without it. All intermolecular links in cells would have been
destroyed without the Earth’s magnetic field, and we as all multicellular organisms, mammals — first
of all, would have stopped existing as biological species (L.N. Gall', N.R. Gall’, VIl International
Crimean Conference, 2009).

But during magnetic storms biological potentials alter in amplitude, frequency and form of
curves.

Rapidly changing during magnetic storms the Earth’s magnetic field and meteoparameters lead
to the decrease in the amount of erythrocytes and decrease of Hb, erythrocytes membrane lysis,
increase of blood stickiness (from literature facts).

It is proved that the structure of polypeptide hematohistone chains is programmed in the
molecule of normoblast nuclear. HbA and HbF are synthesized by one and the same normoblasts.
It gives us an opportunity to make a conclusion that the change of one type Hb synthesis for
another doesn’t mean the change of erythropoiesis types but is likely to depend on activation of one
gene locuses and partial repression of the others.

Is it possible in our case — a compensatory mechanism on the DNA level for life to exist in the
constant geoheliomagnetic environment without side negative effects in the living organisms having
several billions of Hb molecules, containing Fe, especially children, where the hyperkinetic type of
metabolic processes is noticed? It’s interested that when place of living is changed normalization of
Hb and other rates of peripheral blood and the complete convalescence of patients take place.

The difficulty of observations of magnetic storms influence on living beings is that the
measurement zone of small magnetic scales is one of the most difficult zones of measurement
equipment.

And with the help of our observations and observations stated above we wanted to prove, at
least in theory, one of the most, in our opinion, reasons of smoldering iron-deficient anaemia (which
is spread in many places all over the world) giving the example of the anaemia of the North-Eastern
Caspian sea region population.

Nowadays, according to the WHO statistics, anaemia is spreading across the world, not only in
the third world countries in which there is a problem of food scarcity but also in developed ones.

The region we observe is also distinguished by many particularities: it was constantly
exceeding republican and union tuberculosis disease and death rates, the situation is the same
nowadays, outbreaks of acute enteric infections, typhoid fever are typical for the region, the region
stays the endemic locus of such extremely dangerous infections as the plague and cholera.
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In the run of long-term observations carried out by scientists from Russia and the USA the high
level of microorganisms mutation was found out, and this mutation was owing to their genetic
instability in the conditions of direction and intensity of magnetic fields changes, microgravitation
and influence of various typed of emissions (T.A. Voyejkova, T.L. Goins. AHanu3 nosegeHus
MUWKPOOPraHn3MoB B KpaTKOCPO4HbLIX KOCMUYecKkux nonetax. — Analyz povedeniya microorganizmov
v kratkosrochnych kosmicheskich poletach. VIl International Crimean Conference, 2009).

Is it possible that many reasons of anomalous high population health index rates here are in
this genetic instability of many microorganisms in this anomalous environment, as our observed
region, in symbiosis with the man, who stands on the higher step of hierarchy and isn’t able to adapt
to environmental changes (for example, to a fast temp of atmosphere evolution which is taking
place nowadays) as quickly as microorganisms do?

In spite of great science achievements nowadays, isolation of its different branches, while the
research of one and the same objects is being carried out, leads to the less effective results.

An attempt to find the real reason of diseases, typical for this region, was the main purpose of
our research.

BAPUABEJIbHOCTb ONTUYECKUX CBOMCTB METUNIEHOBOIO CUHEIO B PACTBOPAX
HEOPIAHUYECKOIO NONIM®ODATA HATPUA KAK OOHA U3 NPNYUH METAXPOMA3UU

1ﬂyKbﬂHeHKO n.B., 1Mapmble0K B.C., r pomo3oea E.H.

'KveBCKuMin HaLMOHaTbHBI yHuBepcuteT nmeHun Tapaca Les4yeHko, Kues, YkpraHa
2|/|HCTVITyT Mukpobuornorumn n supyconorun um. [1.K.3a6onotHoro HAH YkpaunHbl, Kues, YkpanHa
e-mail: mavis@science-center.net

MeTaxpomasus - 3TO LUMPOKO M3BECTHOE SIBIEHME LIBETOBOM U TOHaANbHOW BapuabenbHOCTU
OKpackm KIeToK U OMONMOrnyecknx TKaHEM MpU WUCMONb30BaHWM OMPEeAEeNeHHbIX KpacuTernen.
Kpacutenu, pawuwme metaxpoMaTUYecKOe OKpalMBaHWE, Kak MpaBwuilo, OTHOCATCHA K rpynne
TPUPEHNNTMETAHOBBIX, TUO3UHOBBIX N OKCa3WMHOBbLIX OPraHWYeckMx coeguHeHun. MeTaxpomasus
MOXET MPOSIBNATLCA B OYEHb LUMPOKOM LBETOBOM [AMana3oHe — OT CUHEro A0 KpacHoro. 3To
CBOWCTBO KpacuTenewn AaBHO UCMONb3yeTcs B BUONOrMYecknx 1 MegULIMHCKMX UCCIeqoBaHnsIX ans
N3y4YeHnst CTPYKTYPbI KNETOK U TKaHeW, a Takke A5 BbIiBNEHWS NaToNnorm4eckmx npoLeccos.

OpHako ocTaeTcsl psi HEBBIICHEHHbLIX BOMPOCOB, HamnpuMep, CBA3aHHbIX C TEeM, 4TO
MeTaxpomasus Hepeako MPOSABISAETCS B MNONYNALMM KIETOK, KOTOPbIE HAaX0oOATCA B OOHUX U TEX Xe
MOCTOSIHHBIX YCITOBUSIX Y HAXOOSALMXCS YCITOBHO B OHOM M TOM XK€ (PU3MONOrMYECKOM COCTOSIHUN,
HO MpV OKpallMBaHMU BCE PaBHO MMEKT pasHble LBETOBble M TOHAmbHble 0COOeHHOCTM. Elwe
Oonee 3aragoyHbIMU ABMSOTCS NEPUOANYECKME N KBA3UMEPUOANYECKME Bapuaumm MeTaxpoMasum
BO BpeMeHU. Ha Takne BpemMeHHble Bapuaummn OKpallMBaHWs KIETOK BNEpBblE 0bpaTunmn BHUMaHue
Benbxoeep C.T. u Ymxkesckuin AJ1. [1,2]. TNpuumHbl Taknmx Bapvauuin pasHble aBTOpbl CBA3bIBANM C
NpVpoaHbIMU (bakTopamm, KOTOpble KOHTPOMUPYKOTCS KOCMWUYECKOW MOrofon. Takumu rraBHbIMU
dakTopamn  ABMSKOTCA MOTOKM KOCMUYECKMX YacTuL, U Bapuaumy dreKkTpomarHuTHoro ¢oHa, B
nocrnegHve OecATUNEeTUS Takasi TOYKa 3PEHUs] HaxoguT 3KCMEPUMEHTANbHOE MOATBEPXKAEHUE, B
YacTHOCTU ODOHapy)XeHa Koppensauns UHOAEKCOB METaxpoMa3um C MOTOKOM KOCMUYECKMX nyden [3].
OpHako ykasaHHbIM heHOMEH BCe eLle Janek oT MOHMMaHUS ero Npupoapl.

OaHMM 13 ApKNX NPYMEPOB METAXPOMa3snn SBNSETCS M3MEHEHNE LIBETA METUIIEHOBOIO CUHErO
npu okpacke rpaHyn nonudgocdartoB (BontoTnHa) [4]. Ha 3ToM OCHOBaHMM rpaHynbl BOMOTUHA
YacTO  HasblBAT  MeTaxpomaTudeckumu  rpaHynamu.  HeopraHudeckue  nonudocdaThbl
NpeacTaBnaAlT cobon NMHEeNHble MonMMepbl 0pTOOCOPHON KUCMOTbI, B KOTOPOW KUCMOTHbIE
OCTaTKU CBSA3aHbl Mexay CoDOM aHrMgpugHbiMy  CBA3AMWU. B XMBBIX KreTkax pasmepbl
nonudocdartHbiX Lenen BapbupyloT B WKMpokux npegenax — ot 3 go 1000 3BeHbeB [4]. B
HacTosillee BpeMsi nonudocdatbl BbISIBMEHbI B KIETKAX MPaKTUYECKM Y BCEX BUOOB KUBbIX
OpraHu3moB, OHV NMPUHMMAIOT y4acTue B perynsaumm pasHooobpasHbix MeTabonnyeckmnx npoLeccoB u
MX COCTOSIHME (ANMHa MOMUMEPHOW LUenu, CTeneHb pas3BeTBIEHHOCTU, KOHGOPMAaLMOHHOE
COCTOSIHME M T.O.) B ONPeAeEneHHOW CTeneHn oTpaxkaeT (OyHKLMOHaNbHOE COCTOSIHME KIeTok. B
CBSA3M C BblleyKa3aHHbIM Lenblo AaHHOW paboTbl ObINO M3y4YyeHWe ONTUYECKMX CBOWCTB
TWUO3MHOBOIO KpacuTensi METUITEHOBOIO CUHEr0 B pacTBOpaxX HeopraHu4yecknx nonmndocgartoB C
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pasHoW OJSIMHOW MOSIMMEPHOW LEenn M pas3HOM KOHLEHTpauuMM B YCINOBUSAX BO3OEWCTBUS craboro
MarHiTHoro nons yacrtotoun 8 L.

Hamu oBGHapyXeHO, YTO OCHOBHbIE MapaMeTpbl CMEKTPOB MOMMOLWEHNS METUITEHOBOIO CUHETO
npu ero B3anmogenctasnm ¢ nonudocatamu CUNbHO BapbUPYIOT B 3aBUCMMOCTU OT KOHLLIEHTpaumnu
nonumMepa M AnNuHbl nonudocdatHon uenn. B komnnekce ¢ nonudocdatamu pasHble GOpPMbl
METUNEHOBOr0 CUHEro XapakrepusylTcsa MakCMMYMOM MOrMOLWeHNs Ha ANWHaxX BOSH, nexaiumx B
OTHOCUTENBLHO LUIMPOKOM AuanasoHe: MoHomep - 671.9-674.5 HM, anmep - 620-644 HM 1 Tpumep —
574.0-592.0 HM. [Ona TpuMmepHbIX OpPM, HaxoddlWMXca B KOMMnekce B nonudocdarom,
XapaKkTepeH, Kak npaBuno, KpacHbIi cOBUM Makcumyma nornolleHus B cpegHem Ha 10 HM no ¢
PaBHEHUIO C TPUMEPHBLIMW KOMMMEKCaMU KpacuTensl, Haxoasawmmmuca B Boge. Bapvauum cnektpos
MOrMOLWEHNA CBSI3aHbl C HENMWHEMHBIMU W3MEHEHUSIMM 00Opa3oBaHUS MOHO-, AW- U TPUMEPHbIX
dopM Kpacutend, accouumpoBaHHOro ¢ nonudocgatoMm, nNpu 3TOM B pacTBOpax C HU3KOW
KOHLUEHTpauUMen nonumepa u ¢ OTHOCMTENbHO Manown (16-18 3BeHbEB) ONMHOM Leny JOMUHUPYIOT
TPUMEpPHbIE KOMMIEKChI.

Bosgencrane nepemMeHHbIM MarHUTHbIM noriem yactoTon 8 'y nHaykumen 25 MKTn B TeueHue
30 MUHYT He BbI3blBano [OOCTOBEPHbIX W3MEHEHWA B CheKTpanbHbIX CBOMCTBax KoMMMekca
METUIEHOBOrO CUHEro ¢ nonudoccaramm.
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THE VARIABILITY OF THE OPTICAL PROPERTIES OF METHYLENE BLUE IN SOLUTIONS OF
INORGANIC POLIFOFATA SODIUM AS THE CAUSE OF METACHROMASIA

'Lukyanenko L.V., "Martynyuk V.S., ?‘Gromozova E.N.
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Metachromasia - a widely known phenomenon of color and tone color variability of cells and
biological tissues using certain dyes. Dyes, giving the metachromatic staining, as a rule, are a group
of triphenylmethane, oxazine tiozinovyh and organic compounds. Metachromasia may be
manifested in a very wide color range - from blue to red. This property dyes have long been used in
biological and medical research to study the structure of cells and tissues, as well as to identify the
pathological processes.

However, there remain several outstanding problems such as those related to the fact that
metachromasia is often manifested in a population of cells that are in the same constant conditions
and are suspended in the same physiological state, but the staining still have different color and
tonal features. Even more puzzling are the periodic and quasi-periodic variations metachromasia in
time. Velhover S.T. and Chizhevsky A.L. were first who noticed to such time variations of staining
[1,2]. The reasons for these variations is unknown and different authors attributed to natural factors
that are controlled by space weather. Cosmic particle and variations of natural electromagnetic
fielda are one of such possible factors. In recent decades, this view is confirmed experimentally, in
particularly, it was found a correlation index metachromasia with the flow of cosmic rays [3].
However, this phenomenon is still far from understanding its nature.
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One striking example of metachromasia is to change the color of methylene blue when stained
granules of polyphosphates (volutin) [4]. The volutin granules often called metachromatic granules.
Inorganic polyphosphates are linear polymers of ortophosphorous acid where acidic residues are
linked anhydride bonds. In living cells the size of polyphosphate chains vary widely - from 3 to 1000
units [4]. Currently polyphosphates detected in cells of all species of living organisms, they are
involved in the regulation of various metabolic processes and their status (the length of the polymer
chain, the degree of branching, conformation state, etc.) reflects the functional state of cells. The
objective of this work was to study the optical properties of dye methylene blue in solutions of
inorganic polyphosphates with different lengths of polymer chains and varying concentrations upon
influence of weak magnetic field with frequency 8 Hz.

We found that the main parameters of the absorption spectra of methylene blue when it
interacts with polyphosphates vary greatly that depend on the concentration of the polymer and the
length of the polyphosphate chain. In conjunction with polyphosphates different forms of methylene
blue are characterized absorption peak at wavelengths that vary within a relatively wide range:
monomer - 671.9-674.5 nm, dimer - 620-644 nm and trimer - 574.0-592.0 nm. The trimeric forms,
which are in the complex polyphosphate, is characterized by the red shift of the absorption
maximum by 10 nm comparatively to trimeric complexes of the dye in the water. Variations of the
absorption spectra associated with nonlinear changes in formation of mono-, di- and trimeric forms
of the dye associated with the polyphosphate, while in solutions with low concentrations of polymer
and a relatively low (16-18 units) long chain is dominated by trimeric complexes. The main
parameters of the absorption spectra of methylene blue in solutions of polyphosphates fluctuate
over time. The reasons for such fluctuations are understood and may relate to the influence of an
uncontrolled external background physical and chemical factors.

The impact of an alternating magnetic field with frequency of 8 Hz induction 25 mT for 30
minutes did not cause statistically significant changes in the spectral properties of complex of
methylene blue with polyphosphates.
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BINMUAHUE ®OHOBOIO PESOHAHCHOIO U3NYYEHUA HA TANNOUAOHbIE CEMEHA
KYKYPY3bl

*Macsi06pod C.H., *boHdapuyyk A.U., Cudopoea O.M., Macno6pod E.C.
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Mo Hawmm MHoroneTHUM gaHHbiM [1],[2], BO3AENCTBME HA CEMEHA ANEKTPOMArHUTHbIM MOsieM
(BMI1) MunAMMeTpoBOro AuanasoHa WM MunIMMeTpoBbiM usnydyennem (MMW) npuBoguT K
CTUMYNSILMN  MPOLLECCOB MEPBUYHOrO MeTabonuama cemsH U NMPOPOCTKOB: Y CEMSIH MOBbILIAETCSA
3HEPrnsi MpopacTaHus U BCXOXECTb; Yy MPOPOCTKOB YCKOpSieTcs OEenkoBbI CUHTE3 U POCT,
MOBbLILLIAETCA YWUCMO MpaBblX MPOPOCTKOB (1-bli NMCTOYEK 3aBepHYT MO 4YacoBOW CTpErike),
CHWXKAETCS YMCNO XPOMOCOMHBIX HapyLUEeHUM B KIeTKax MepBMYHbIX kopelwkoB. CTonb BblCOKas
pesynbTatBHoCTb MMW 06bIMHO OOBACHSETCA CNOCOOHOCTBIO KIETOK OpraHuM3ama W BoAbl,
HaxodsLencss BHE M BHYTpWM OpraHuama, reHepuposaTb cobctBeHHble MMW, cosnagatowme no
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napameTpamMm C BHelwHuM caktopom [3]. OueBmgHo, 4TOo cobcTBeHHble OMI1 obbekTa M BOAbI
BKITIOYALOT B ceds He Tonbko MMW. 3TO LUMPOKONOMOCHLIN CNeKTp cnaboro nany4yeHnsi, COCTOALL N
Takke W3 ONTUYECKOW, WH(paKpacHoW, ynbTpaduroneToBo U [axe Hed3NeKTpoOMarHUTHON
KOMMOHEHT [3-6]. 3amaH4MBO MONbITAaTbCA BO3AENCTBOBATb HAa PaCTUTENbHbIN OOBLEKT WUMEHHO
TakMM LWmvpokononocHbiM  OMI1, Tem Gonee, 4YTO OHO SIBMSIETCA TOYHOW konuen crnektpa AMI
XXNBOro obbekTa.

Takont npuém, nonyumswun HassaHme CEM — TexHonorum (Controlled Energy Material
Technology), ctan ¢ koHua XX Beka LIMPOKO MNPUMEHATbCA B MeguuuHe [6]. C nomoulbto
cneumaneHoro annapata CEM TECH moxHo dwmkcmpoBath («doTorpadmpoBatby) cOGCTBEHHOE
¢OHOBOE LLUMPOKOMONOCHOE Nnorne obbekTa, a 3aTeM nogaesaTb ero Ha TOT e 00BbEeKT Kak hOHOBOE
pe3oHaHCHoe uanydeHue. pu 3TOM, Kak MmonaratoT y4éHble, 340POBble KINETKM OpraHmsaMa He
TEPSOT XKM3HECTNOCOOHOCTb, OOMbHBIE KMETKM ycunueatoT €€, a Oaktepum u Bupycbl rMbHyT. B
cny4dae rny0boKoro nopakeHumsi 6onesHbl0 Kakoro-HMbyAb opraHa pekoMeHAyeTcsa nofdaBaTb Ha
Hero OMI1 oT aHanorM4Horo, HO 30OPOBOro OpraHa.

Mbl nonbITanucb MCNoMb30BaTh TakuMe MOAXodbl HA CeMeHax KyKypyabl. Hamm npoBoasatcs
NnaHoBble WCCNEeOoBaHUS MO MOMYYEHUIO HOPMarbHbIX AUMIIOUAHBIX  OPM  KyKypy3bl W©3
rannongHeix oopm (C oguHapHBIM HAOOPOM XPOMOCOM) MYTEM YOABOEHMSI XPOMOCOM Y ransiougos ¢
MOMOLLbIO KONXMUUHA [7]. Takum 06pa3oM B HECKOJSIbKO pa3 YCKOPSIETCS MOfy4YeHne HOBbIX JIMHWIA
KYKypy3bl — poguTenbckux ¢opm rmbpuaoB. B To xe BpeMs rannougHble reHOTUnbl CMOCOOHbI
CMOHTaHHO MpeBpalaTbCAd B AuUNMoMAbl, 4YTO 3HayuTenbHO ynpowaet wmeton [7]. [MpaBaa,
CMOHTaHHbIA  BbIXO4 OWNMIOMAOB MOMNyYaeTcs KpalHe He3HA4YUTEmNbHbIM (OO0  HECKOSbKUX
npoueHToB). B cBA3n ¢ atum, BecHon 2011 roga Obina noctaBneHa 3ajadva NpoBeputb paboTy
OMI1 cemsH, NogaBaeMoro Ha Te K& CEMEHA, C LErbl He TOMbKO CTUMYNSAUMM MPOLIECCOB WX
npopacTaHus, HO W akKTMBauuM BbIXOA4Aa AUMMOWOOB NP BbIPALMBaHUN B MOMEBbLIX YCMOBUSIX
pacTeHUA M3 «aKTMBUPOBAHHbLIX» rannongHbiXx cemsiH. B HacToswem coobuieHun npuBoasTCs
pesynbTaTbl UCCIEAOBaHMSA MOKa YTO MO MEpPBOM YacTU Nporpammbl (OaHHbIE MO BTOPOW 4acTu
OyayT u3BecTHbl K KOHUy BereTauum). CemeHa gmnnovgHon dopmbl (mbpug rf 7 x Ku 123) u
cemeHa rannougHon opMbl, OTOOpaHHbIE M3 3TOM AUNNONOHON POPMbI, 3amavMBan B Te4eHne
24 vacoB. 3ateM ¢oHoBoe wymoBoe OMI1 cHumanu ¢ OMNNOUAHBIX W ramfouMaHbIX CEMSAH B
TeyeHne 1 MUHyTbl (COrMacHO MHCTPYKUMM) M MogaBany Ha ranfongHble CeMeHa B TeyeHue 24
yacoB. [locne aToro cemeHa BbiCaXMBanu B OyMaXkHble CTakaH4YMKW, 3amnofiHEHHble No4yBon. U3
CeMsiH BblpawuBanm 15- oHEBHbIE NPOPOCTKM, KOTOPbIE Nepecaxmnsanu Ha NoNeBon y4acToK.

MonyyeHbl cnegylolimne OCHOBHbIE pe3ynbTaTbl MO BapuaHTam «KOHTPOMb», «nogada OMI]
OUMIonaoB Ha rannongbi» u «nogada MM rannonagos Ha Te XKe ranfovabl» (B KaX4om BapuaHTe —
200 cemsH):

1) yicno B3OWeEALNX CEMSAH COOTBETCTBEHHO, B % - 14, 19, 40 (Ha 5-n geHb); 63, 75 n 81 (Ha
15- geHb);

2) BbICOTa NPOPOCTKOB COOTBETCTBEHHO, B MM - 57,7; 62,7 n 81,6 (Ha 15-1 geHb);

3) uncno npaBbIX NPOPOCTKOB, B % - 43,3; 52,2 n 60,0

Kak BmgHO, HabnogaeTcsi CyLleCTBEHHAs CTUMYNsIUMS BCeX Tpex napaMeTpoB, MpUYéM B
Hanbonbluei cTeneHn Npu OeicTBUM NMOMS ranfiouagoB Ha Te XKe rannouabl, YTO MOXHO 0ObSCHUTb
MOEHTUYHOCTBIO Nornel pakTopa u oobekTa.
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INFLUENCE OF BACKGROUND RESONANT RADIATION ON HAPLOID SEEDS OF CORN
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According to our long-term data [1],[2] the seeds’ exposing to the electromagnetic field (EMF)
of a millimetric range or to the millimetric radiation (MMR) leads to stimulation of the processes of
primary metabolism of seeds and sprouts: the sprouting energy and germination of seeds improve;
the albuminous synthesis in sprouts and the sprouts growth accelerate, the number of the right
sprouts (the first leaf is turned clockwise)raises, the quantity of chromosomal infringements in
primary roots’ cells decreases. So high a productivity of MMR is usually explained by the ability of
the organism cells and of the water inside and outside of the organism to generate their own MMR
that coincide by parameters with the external factor [3]. It is obvious that the own EMF of the object
and of the water include not only MMR. That is a broadband spectrum of weak radiation that also
consists of an optical, an infra-red, a ultra-violet and even of a non-electromagnetic components [3-
6]. It is really an attractive thing to try to influence on a vegetative object by means of such a
broadband EMF that represents an exact copy of the spectrum of the EMF of this object.

Beginning with the end of the XX-th century such a method called CEM - technologies
(Controlled Energy Material Technology) began to be widely applied in medicine [6]. By means of a
special device CEM TECH it is possible to fix (to read) the own background broadband field of the
object, and then to deliver it to the same object as the background resonant radiation. Meanwhile,
according to scientists’ believes, healthy cells of the organism don't lose their viability, morbid cells
strengthen it, but bacteria and viruses perish. In case of a deep morbid affection of some organ it is
recommended to deliver to it the EMF of the similar but healthy organ.

We have tried to use the method in our planned research on diploid corn forms. Some
investigations are being held in order to obtain normal diploidic forms from haploidic ones (with the
single set of chromosomes) by doubling the haploids’ chromosomes with the help of colchicin [7]. In
this way the obtaining of new lines of corn — parental forms of hybrids accelerates by several times.
At the same time haploid genotypes are capable to turn spontaneously to diploids and this
considerably simplifies the method [7]. However, the spontaneous yield of diploids turns out to be
extremely law (to several percent).Thereby in spring 2011 we arrived at a verdict to check up the
work of the EMF of the seeds, delivered to the same seeds, on purpose not only to stimulate the
process of their germination but also to activate the yield of diploids from the “activated" haploid
seeds in field conditions. In the present report we adduce the results of our research as yet on the
first part of the program (the data on the second part will be revealed by the end of the vegetation).
Seeds of the diploidic form (hybrid rf 7 x Ku 123) and seeds of the haploids selected from this
diploids had been presoaked within 24 hours. After that we “read” the background EMF of these
seeds within 1 minute (according to the instruction) and delivered it to the haploids within 24 hours.
Afterwards the seeds were planted in paper cups filled with soil. After 15 days of growing the
sprouts were transplanted into a field lot.

Following basic results in the variants: "control", “diploids’ EMF delivery to haploids” and
“haploids’ EMF delivery to the same haploids» (200 seeds in each variant) were received:

1. Number of sprouted seeds accordingly, in % - 14, 19, 40 (on the 5th day); 63, 75 and 81 (on
the 15th day);

2. Height of sprouts accordingly, in mm - 57,7; 62,7 and 81,6 (on the 15th day);

3. Number of the right sprouts, in % - 43,3; 52,2 and 60,0

It is apparently observed an obvious stimulation of all three parameters and mostly at the
influence of haploids’ field on the same haploids, that can be explained by the identity of the fields
of the factor and the object.
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AUCTAHTHO-UH®OPMALIMOHHBLIE MEXKNETOYHBIE B3AUMOLENCTBUA
B CUCTEME «KNETKA - 3PUTPOLINT - KNETKA»

Muxatinoea J1.11.
Hay4HbI LEHTP KIMHWYECKOM 1 3KcnepumeHTanbHon meguunHsel CO PAMH, Hoeocnbupck, Poccust

Bo3smoxHoCTb nepepgaum  Guonormyeckor  MHoOpMauuu  NOCpeacTBOM — cBepxcraboro
3MNEKTPOMArHUTHOIO  U3Ny4YeHUs UCCrNedyeTcs HaMuM B TEeYeHUe ANUTENbHOr0 BPEMEHWU.
Mpepnocbinka SKCMEPUMEHTOB 3aknio4vanacb B TOM, YTO (DYHKLMOHANbHOE COCTOSIHME KIETKM,
MOABEPrHyTON  BO3AEWCTBMI  pasnMYHbIX  (PaKTOPOB  BHELWHEW cpedbl, KOOupyeTcss B
3NEKTPOMAarHUTHOM  W3My4EeHWM, BO3HMKAKOLWEM B MPOLECCE €ee  XKU3HEeOEeATEIbHOCTM.
Mpepnonaranocb NpoBepuTb, 06NagaeT Nu 370 U3Ny4YeHNe CUrHarNbHOM (PyHKUMER, CNOCOBHO OHO
3anyckaTb afeKkBaTHble UCXOLHOMY BO30YXAEHHOMY COCTOSTHUIO MPOLECCHl B MHTAKTHbIX KeTkax-
AeTeKkTopax UMEILLMX KOHTaKT TONbKO Yepes KBapLEeBOE CTEKITO.

WccnegoBaHre MHOpMaTUBHBIX CBONCTB M3IyYeHusl, n3dpaHbl TakMe CUTyauun, Korga KneTtka
cTankvMeanacb C nospexgarwmmm daktopamu cpedbl. B aTom cnyyae, agekBaTHbIi OTBET CO
CTOPOHbl  KIETOK-AETEKTOPOB  MOr  ObiTb  WCTOMKOBAH OAHO3HA4YHO KAk  MNpOsiBNEHWE
MHOPMAaTUBHOIO BO3LENCTBUA.

B kauecTBe hakTopoB BO3OeNCTBUSA Ha KneTky ucnonb3oBanucs OHK- n PHK-cogepxawue
BMPYCbl, TOKCMYECKMEe [03bl ABYXNOPUCTOM pTyTW, neTanbHas fo3a ynbTpacgunoneToBoro
obnyyeHns n gp. B pesynbTarte B KrneTkax pa3BvMBanunCb NMOBPEXAEHUHA, NpuBoAsLLME K rmbenm co
cneundnyeckon anst KaXkaoro U3 NepedmncneHHbIX areHTOB KapTUHOW.

[okasatensctBoMm cneuncmnyHocT [OMB  aBnswotca  4deTkMe  otnuuma Mopdbonorum
«3epkanbHoroy» LIM3, nonyyeHHOro Ha OOHOM M TOW Xe JIMHUWM KINETOK OT KOHTaKTa C KreTkamu-
WHAYKTOpaMu, NOABEPrHYTbLIMU BO3OENCTBUIO pa3HbIMU SKCTPEMAanbHbIMU areHTamu.

LUenb uccnepgoBaHui. /3ydyeHne BO3MOXHOCTM Nepedayun CyrieMOBOrO MOPaXEHUS KIETOK
Yyepes IPUTPOLMTLI HYErTOBEKa B CIEAYIOLLYI0 Kamepy, COAepKaLlylo 300pOBbIE KNETKN U NonydYeHne
B HUX «3epKanbHOro» cynemMoBoro agpdekra.

MeTtoauka. KynbTypa TkaHW, MOpakeHHasi CynemMon, Oblfia WMCTOYHMKOM CheLmdguyecKkoro
CurHana, 3aKO4MPOBAHHOIO B CBepxcrnaboM cBeyeHuMn KreTok. [1eTeKTopoM 3TOro MarnyyeHus
ABNANMCb 3pUTpoLMThl YenoBeka. KynbTypa - mopaxeHHasd, y B3BECb 3PUTPOLMTOB MOJTHOCThLIO
OblnNn pas3oOLeHbl U HAaXOAMIMCb B CreuMarnbHbIX U30JIMPOBaHHbLIX KaMepax C aBTOHOMHOW Ans
Ka>KOOW cMCTeMbl nMuUTaTenbHOW cpefon. lepBasi kamepa, C NOPaKEHHBIMU CYJIEMOW KIeTKamMu,
3anueanacb cpegoi Ne199, B3Becb SpuUTpPOUUTOB B [ApPYron Kamepe Haxogunacb B
duanonornyeckom pacteope. Mexay Kamepamu COXPaHANCH TOSMbKO ONTUYECKUIN KOHTaKT yepes
KBapLeBble CTeKIa - MOAJIOXKM, Ha KOTOPbIX POCAN KIETKN UM HAaXO4UITUCE SpUTPOLUTHI

B «knetkax WHTaKTHOWM («3epKanbHOWY») Kamepbl, COEOWHEHHOW C Kamepow, rae Obinu
pacnonoXeHbl 3pUTPOLUNTLI, Habnwganuce BCe OCODEHHOCTM MOPJOSNONMYECKON KapTUHBI,
npucyLme cyneMoBoMy 3acpdekTy (B JanbHENLEM «3epKanbHbIA LuTonaTnyeckmn adhekr»).
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MonyyeH crneundu4eckn WMHPOPMALMOHHBIA CUrHaN OT MOPaXeHHOW KynbTypbl TKaHW,
BOCMPUHATLIA B3BECbID 3PUTPOLIMTOB, W [anee nepefaHHbIi el B Creaylolylo Kamepy, C
XapaKTepHOW KapTUHOM MOPEONOrMyeckoro nopaxeHns KneTok cyrnemMon.

M3BeCcTHO, apuUTpoUMT npeacTaBnsieT cobon knetky 6e3 sigpa, 3anofiHEHHYH LMTOMMa3mMon -
remMorriobuHOM M HEe UMEET KINeTOYHbIX opraHenn. OH NOKPLIT TOHKOW MeMOpaHOW, MMetoLLIEN NOpbI.

ObixaTenbHbIi NTMIMEHT reMOornobuH coaepXuT Kenesocogepxawmnn 6enok. CoeguHasch C
cocygamm Jerkoro, remornodvH obpasyeT HemnpoYHOe COeAMHEHWE OKCUreMornoOuH, KOTOpbIN
pas3HOCUTCS TOKOM KPOBW K OpraHam W TKaHsiM, y4yacTByeT B OOecrneyeHuu TKaHEBOro AbiXaHus.
MIMEHHO 3a cYeT Hero OcyLeCTBIAETCS NEPEHOC KMCIOpoAa 3PUTPOLIMTOM OT JNIErkKUX K TKaHSM.

MoMMMO mMpouecca nepeHoca Kucnopoga K KreTkaMm WM TKaHsaM apuTpouuT obnagaet no-
BMOMMOMY, elle U dyHKUMEN nepeHoca MHGOPMaUMU OT KINETOK M TKaHEeW K APYruM KreTkam U1
TKaHAM opraHuM3ama. Torga CTaHOBWUTCA OYEBMOHOW WCKMIOYMTENbHAsE PoOfb 3pUTPOLIUTOB B
opraHusaumm 6UoCUCTEMBI Kak LierNoro, B3aumMogencTBust KNeToK 1 KIeTOYHbIX accoLmauni.

[MocKkonbKy, 3pUTPOLMT HE WMMEET KIEeTOYHOro sapa M MO3TOMY MCKIo4YaeTca nepegaya
reHeTM4eckon uHdopmaumm, TO MOXHO Npeanonaratb, YTO OCHOBHbIM HOCUTENEM MHdpopMauun
MOXeT ObITb MeMbpaHa apuTpouuTa u/unu xenesocogepxaLium 6enox.

BbicokoopraHM3oBaHHbIE MaKpOMOSIEKYNAPHbIE CTPYKTYPbl MEMOPaHbI KIETKM COCYLLECTBYIOT B
€[VHCTBE, MOKa WX OObeauHsieT anekTpoMarHuTHoe wunu apyroe none. OHO cocTaBnseT U
MHGOPMALIMOHHO - PEFYNMPYIOLLYIO CUCTEMY MEMOpPaHbI KNeTKM

MOXHO NpeanonoXutb, YTO OOHAPYKEHHBIA TUM MEXKINETOYHbIX B3aMMOLENCTBUN, UMeES
XM3HEHHO BaXHbIN CMbICN, dOPMMUPOBArca B MpoLecce 3BOMIOLUMOHHOMO pasBuUTUSA MO MPUHLMNY
COOTBETCTBUSA MPUEMHMKA Y UCTOYHUKA MHGOPMALIMOHHOIO curHana.

MonyyeHHble pe3ynbTaThl NepeHoca UHOPMALIUM IPUTPOLMTaMK OT KINETKU K KNeTKe, U T.4.,
YKa3blBaKT Ha TO, YTO AUCTAHLNOHHBIE MEXKITETOYHbIE B3aMOAENCTBUS B OpraHM3me CyLLECTBYHOT
n urpatoT OOrbLUYH POk B OPraHU3aLmmn ero XusHegeaTensHOCTH.

Takum obpas3om, HapaQy C SHEPreTUHECKUMN B3aMOL4ENCTBUSAMM B BMONOMMYECKmX npoLieccax
CYLLLECTBEHHYIO POfib MOIyT Urpatb MHOOPMAaLMOHHbIE B3anMoaencTeus. brnonornyeckne acnekrol,
00yCMNOBIEHHbIE UMW, 3aBUCAT YXKE HE OT KONMMYECTBA SHEPIM, BHOCMMOW B Ty UITM MHYIO CUCTEMY,
a oT curHana, HecyLlero MHdopmaumio, Bbi3bIBaKOLLEro TONbKO NepepacnpeaeneHme aHeprum unm
BELLEeCTBa B CaMOW CUCTEME, U YNpPaBnsOLWEro NpOMCXoasawmmMmn B Hen npoueccamu. MOXHO
npegnonarate, YTO XMBas Mpupoda B MpoLEecce 3BOMOUMM MCMONb3oBana AN NonyvyeHust
nHdopmaumm 06 WU3MEHEHMAX BO BHELIHEN Cpede MMEHHO 3K30reHHble 3MeKTPOMarHWTHbIe
NMHGOPMaLMOHHbIE Mons HakonneHo Hemano MpPUMEPOB y4acTUs KOCMOMU3UYECKUX MONen B
NH(OPMALIMOHHON Mepefave Mexay >XUBbIMU OObEeKTaMM U OpraHMYeckuMu BellecTBamu B
npupoae; B OTAENbHbIX CrAy4asx 3TM 3HEPrUM MOryT urpatb OCOOYK 3BOMIOUMOHHYIO POSb
[BepHagckun, 1926; Ymkesckuin, 1963; dybpos, 1973; KasHauees, Muxannosa J1.I1., 1981].

THE DISTANCE-INFORMATION INTERCELLULAR INTERACTION IN THE "CELL -
ERYTHROCYTE - CAGE"

Mikhailova L.P.
Research Centre for Clinical and Experimental Medicine, SB RAMS, Novosibirsk, Russia

Ability to transmit biological information through superweak electromagnetic radiation is
investigated by us for a long time. The premise of the experiments was that the functions to the
state of cells exposed to various environmental factors, is encoded in the electromagnetic radiation,
which arises in the course of its vital activity sequence. It was supposed to check possessing it
radiation alarm function, it is able to run an adequate initial excited state processes in intact cells,
the detectors are in contact only through a quartz glass.

Study of informative properties of the radiation, elected such a situation when the cell was
faced with damaging environmental factors. In this case, an adequate response from the cell-
detectors could be interpreted unambiguously as a sign of a helpful impact.

The factors impact on the cell used DNA-and RNA-containing viruses, toxic doses of mercury
dichloride, lethal vine ultraviolet radiation, etc. As a result, the cells devel-valis injury resulting in
death from specific to each of the agents picture.
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Evidence of specificity of UHF are clear differences between the morphology of "mirapical”
CPE obtained in the same cell line from contact with the cells-inductance ramie exposed to different
extreme agents.

The purpose of research. The study of the possible transmission of sublimate of the affected
cells through the human red blood cells into the next chamber , containing healthy cells and getting
them "mirror" sublimate effect.

Technique. Tissue culture, affected mercuric chloride, has been a source of specific signals
encoded in Ultraweak candle of cells. Detector of this radiation were human red blood cells. Culture
- it is time-nounced, and a suspension of red blood cells were completely separated and were
isolated in special chambers doped with an autonomous system for each medium. The first
chamber, with the affected cells, mercuric chloride, poured a medium number 199, a suspension of
red blood cells in the other chamber was dissolved in saline . Between the camera saves only the
optical contact through quartz glass -, which were growing cells or red blood cells were carried out
we find

In the cells intact ("mirror") chamber, which is connected with the chamber, where they were
located red blood cells were observed all the features of morphological patterns, the inherent effect
of sublimate (here/after "mirror cytopathic effect”).

Received specific data signal from the affected tissue culture, perceived suspension of erythro
lymphocytes, and then transferred it into the next chamber, with a characteristic pattern of
morphological lesions of mercuric chloride cells.

Known, the erythrocyte is a cell without a nucleus, cytoplasm filled cytoplasmic - hemoglobin
and has no cellular organelles. It is covered by a thin membrane having the pores.

Respiratory pigment hemoglobin contains iron-containing protein. Connecting with the vessels
of the lungs, the hemoglobin forms unread connection oxyhemoglobin, which is carried by the
blood stream to organs and tissues, is involved in providing tissue respiration. It is due to him by
erythrocyte transport of oxygen from the lungs to the tissues.

In addition to the migration of oxygen to cells and tissues of the erythrocyte has apparently also
a function of the transfer of information from cells and tissues to other cells and tissues. Then it
becomes obvious exceptional promoting role of red blood cells in the organization of biological
systems as a whole, the interaction of cells and cell association.

Because red blood cell has no cell and, therefore eliminating the transmission of genetic
information, then we can assume that the main carrier of information can be red blood cell
membrane and / or iron-containing protein.

Highly organized macromolecular structures of the cell membrane coexisting in unity, yet they
are united by electro magnetic or other field. It compiles and information - regulatory system
membrane cells

One can assume that the observed type of cell-cell interactions, with a vital sense, was formed
in the process of evolution on the basis of their respective receivers and the source of informa
gravitational signal.

The results will carry information erythrocytes from cell to cell, etc., indicate that the remote
mezhkle precise interaction of the body essentially exist and play a big role in his life.

Thus, in addition to the energy interactions in biological processes may play an important role
of information interaction. Biological aspects , due to them, no longer depend on the amount of
energy introduced into a particular system, but from the signal carrying information, which causes
only a redistribution of energy or matter in the system, and control the processes taking place in it
themselves. We can assume that wildlife in the process of evolution used for semi radiation
information about changes in the external environment is exogenous electromagnetic fields
Accumulated a lot of information for mers participate Cosmophysical fields in the information
transfer between living union-ektami and organic substances in nature, in some cases These
energies can play a special evolutionary role [Vernadsky, 1926; Chizhevsky, 1963; Dubrov, 1973,
Treasurers, Mikhailova LP]

AWHAMUKA U3MEHEHUIA 33T NONAPHUKOB MPU NPOXOXXAEHUU NPOJIUBA OPEMKA:
NPEABAPUTENIbHOE COOBLLEHUE
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MouceeHko E.B., YepHbiti C.B., Bbicoykasi J1.I"., BakyHoeckuli A.H., QaHunexko K.H.,
Bonkoe .M.

B uccneposaHuu npuvHuManu ydactve 19 yenoBeK MYXCKOro nona B Bo3pacte 24-45 net —
3MMOBLLUUKM 14 1 15 aHTapKTUYeCKMX IKCMeauUUiA Ha YKPaMHCKYID aHTapKTUYECKYK CTaHuuio
«Akagemuk BepHagckuiny. MiccnegoBaHne npoBoAUIIoCh B NocrnegHuxX Ymucnax gespans — nepBblX
yncnax mapta. [ns oueHkn gUHaAMUKKM N3MeHeHus1 byHKUMOHanbHoro coctosiiua LJHC nposogumnu
exegHeBHyO peructpaunio O3 Mpu  3aKpbITbIX UM OTKPbITBIX rnasax. Peructpauma 330
nposogunace nepen nepenetom 3umoBLinkoB M3 Kmesa B ByaHoc-Aipec, nepen oTnpaBkoun
3MMOBLUMKOB MOPCKUM MyTeM u3 nopta Ywyansa (ApreHtMHa) u B TeyeHue 7 CyTOK BO Bpems
npoxoxaeHuss nponuea [penka (oT nopta Ywyams [o octpoBa [anuHges, apxunenar
ApreHTHCKME oCTpoBa, AHTapKTUKa).

O3l pernctpupoBanu B 19 cTaHOapTHbIX OTBedeHusiXx no cucteme «10-20» ¢ NOMOLLbIO
TenemeTpuyeckoro anekTpoaHuedanorpacga «Expert TM» cdupmbl «Tredex» (XapbkoB, YkpauHa).
AHanuanpoBanu crnegywoLwme putMmyeckue coctaenswwme A3l genvTta-putm (1,5-4 Tu), TeTta-
putm (4-8 '), anbda-putm (8-12 I'y), 6eta-1 (12-20) n 6eta-2 (20-30 'y) — putmbl. MNpoBogunu
BM3yanbHbI aHanua A3, apTedakTHble y4acTky MckIodanu m3 obpabotkn. Amnnutyay 300
nonydyanu nytem ®ypbe-npeobpa3oBaHusl, 3fnoxa aHanu3a coctaensana 2, 56 c. Bpewms
peructpaumm 33Ol coctaensno 60-90 c. CraTuCTMyYeckuin aHanui3 npoBOAUNM C MOMOLLbIHO
opHodakTopHoro gucnepcnoHHoro aHanmnsa (ANOVA).

MpenBaputenbHoe MeAUULMHCKOe oDOcrnenoBaHue, 3akniovaBLUMeCs B aHanuse Tekywen 93,
He mnokasano OTKMNOHeHWW cyHkunoHanbHoro coctosdHmnst LIHC ot Hopmbl. Ha doHOBOW KpuBOW
OOMMHMpOBan  anbga-putM, peakumMs AOEeCMHXpPOoHM3aumym npu  yHKUMOHaNbHOM  npobe
(pervcTtpauus B3I npu OTKPbITLIX FMasax) NPUBOAMIIA K CTAaTUCTUHMECKU 3HAYMMOMY CHVDKEHUIO
aMnnuTygbl anbga-putMa  npakTMdecku Mo BCEW MOBEPXHOCTU KOPbl, HaubOMbLUUX 3HAYEHWN
Jocturas B 3aTbinoyHbiX obnactsax (28,3% amnnutyabl). Co CTOPOHbI APYrMX PUTMOB 3HAYUMbIX
N3MEHEHWI BbISIBNIEHO HE ObIno.

Mocne aBmanepeneta KneB — ByaHoc-Alipec Habnoganocb CHWXKEHME aMmnuTygbl BCEX
putMoB O3, Hambonbluee cHwXeHne amnnutyabl ObIIO OTMEYEHO CO CTOPOHbI anbda-putma,
HambonbLUen BbIPAXXEHHOCTW [OCTUMrasi B naTteparnbHbiX W MeguanbHbix obnactax obeunx
nonywapwii. lNocneayowaa exegHeBHas peructpauua 331 npu nepexoge nponuea [perika
OCYLLEeCTBMANacb B LUTOPMOBLIX YCMOBUSX (LTOpM 6-7 ©6annoB), YTO MPOBOLMPOBAsiO CKPbITYHO
dopmy BonesHu ykaumBaHus. QuHammka nameHeHun co cTtopoHbl O3 3aknoyanack B yBENUYEHUN
aMnInMTygbl HU3KOYACTOTHLIX PUTMOB (4ernbTa U TETA-PUTMOB) NPAKTUYECKM MO BCEN MOBEPXHOCTU
KOpbl, HamMbONbLUEN BbLIPAXKEHHOCTM AOCTUrasi B LEHTpanbHbIX, MeOuanbHbIX U NaTtepanbHbIX
nobHbIX obnacTsax obenx nonywapuin. BeisiBneHHble n3ameHeHnss Habnoganucb B kapTuHe Q31 npu
peructpaumMm Kak C OTKPbITbIMW, Tak W C 3akpbiTbiMM rnasamu. Co CTOpOHblI anbda-putma
OTMEYarnocb CHWXEHWe ero amMniuTygbl MO BCEW MOBEPXHOCTM KOpbl, MpM 3TOM peakuus
OECYHXPOHM3aUumM Npu OTKpbIBaHUK rna3 npossnanack cnabo (12,8% amnnutyabl), ocTaBasdch
Hanbonee BbIPAXXEHHOW B 3aTbIIOYHbIX 30HAX O0enx nonywapun. YkasaHHble OCODEHHOCTM
HabnoganMcb B TeyeHMe BcCex 7 CyTOK MOPCKOro rnepexoga, npyv 3TOM CPeAHu MpupocT
aMnnmMTygbl HU3KOYACTOTHbIX puTMOB gocturan 30%, a nageHue amnnuTygbl anbda-putma
gocturano 27% ot amnnutygbl A3 nepeg Mopckum nepexogom. Kpome Toro, Ha 6 n 7 CyTku
MOPCKOro nepexoga Oblio OTMEYEHO yBenudeHuve amnnutygbl Geta-1 pyuTMa B MeguvanbHOW
No6GHOM M LIeHTpanbHOW 30HaxX KOpbl MPaBoro nonywapus ¢ cpegHem Ha 13,7% ot amnnutygbl 00
nepen MOPCKUM MEPEXOL0M.

Takum obpa3oM, ykasaHHble OaHHble CBMOETENbCTBYIOT O MHAYKUMM cTpecc-peakumn LIHC B
pesynbtate nepeneta KueB — ByaHoc-Anpec, 4TO MOXET ObiTb OMOCPEAOBAHO CHWXXEHUEM
aKTMBHOCTU MOHOaMMHEPTMYECKMX CUCTEM B pe3yrnbTaTe pPe3koro U3MEHEHUs KNMMaTU4ecKux 30H
npebbiBaHNs M U3MEHEHMEM UMKNA «COH-OOApPCTBOBaHME» W3-32 MNpedblBaHUS B OpYrom
BpeMeHHOM nosice. B cBow odvepedp, yBenuueHne amnnuTygbl HU3KOYACTOTHLIX PUTMOB B
cuTyauumn 6onesHn ykauymBaHus MOMyT CBMOETENbCTBOBATbL O NpeobnagaHnm TOPMO3HbIX BITMSHWN
CO CTOPOHbl PETUKYMO-TMMONYECKOrO KOMMIIEKCA, a mnocreaylllee nokKarnbHOe YBenuyeHve
aMmnnmMTygbl 6eTta-1 pyuTMa — O NOKanbHOW KOPKOBOW aKTMBAaLMKW, YTO MOXHO pacLeHuMBaTb Kak
dopmMMpoBaHNE HOBOM MOTOPHOW MPOrpaMMbl Kak peakumm agantauum K 60ne3Hu ykaumBaHusl.

DYNAMICS OF EEG CHANGES DURING THE PASSAGE OF DRAKE PASSAGE:
PRELIMINARY REPORT
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Moiseenko E.V., Cherniy S.V., Vysotskaya L.G., Bakunovsky A.N., Danilenko K.N.,
Volkov P.M.

19 males of 24-45 years of age — the explorers of14 and 15 antarctic expeditions took part in
the investigation to the Ukrainian Antarctic station "Academician Vernadsky". The study was
conducted at the end of February — beginning of March. To assess the dynamics of the central
nervous system (CNS) functional state a daily registration of EEG with closed and open eyes was
conducted. Registration of EEG was carried out before the flight of the explorers from Kiev to
Buenos Aires, then before sending the explorers by sea transport from a port of Ushuaia
(Argentina) and within 7 days during the passage of the Drake Passage (from the port of Ushuaia to
the island of Galindez, Argentine Archipelago Islands, Antarctica).

EEG was recorded from 19 standard leads according to the "10-20" system by using telemetric
electroencephalograph «Expert TM» produced by «Tredex» company (Kharkov, Ukraine). The
following rhythmic components of the EEG were analyzed: delta-rhythm (1.5-4 Hz), theta-rhythm (4-
8 Hz), alpha-rhythm (8-12 Hz), beta-1 (12-20) and beta-2 (20-30 Hz) - rhythms. Conducted a visual
analysis of EEG artifacts were excluded from the analysis of EEG. EEG amplitude was obtained by
Fourier-transform analysis EEG epoch consisted of 2,56 sec. EEG recording time was 60-90 sec.
Statistical analysis was performed using ANOVA.

A preliminary medical examination consisted of analysis of the current EEG showed no
deviations of the CNS functional state from the norm. Alpha-rhythm dominated in the EEG,
desynchronization reaction during a functional test (EEG recording with eyes open) resulted in
statistically significant reduction of alpha-rhythm amplitude almost over the entire cortex surface,
reaching the highest values in the occipital regions (28.3% amplitude). No significant changes of the
other EEG rhythms were occurred.

After the flight Kiev - Buenos Aires a decrease of the amplitude of EEG rhythms occurred. The
greatest decrease in amplitude was observed in a range of alpha-rhythm, reaching a maximum
intensity in the lateral and medial regions of both hemispheres. Then daily registration of EEG
during the transition of the Drake Passage was carried out in storm conditions (storm of 6-7 points),
which provoked a latent form of the motion sickness. The dynamics of changes in the EEG
consisted in the increase of amplitude of the low-frequency rhythms (delta- and theta-rhythms)
almost over the entire surface of the cortex, reaching the most pronounced values in the central,
medial and lateral frontal regions of both hemispheres. The revealed changes were observed in the
EEG pattern during the registration with open and eyes closed. On the part of the alpha-rhythm, a
decrease of its amplitude over the entire surface of the cortex was seen and the reaction of
desynchronization when opening the eyes was weak (12.8% amplitude), remaining the most
pronounced in the occipital regions of both hemispheres. These features were observed during the
seven days of sea crossing, with an average increase of the amplitude of low frequency rhythms
reached 30%, and the decline of the amplitude of the alpha-rhythm reached 27% of the amplitude of
the EEG before the sea passage. In addition, on 6 and 7 day of sea crossing an increase of the
amplitude of the beta-1 rhythm was observed in medial-frontal and central regions of the cortex of
the right hemisphere with an average of 13.7% of the amplitude of the EEG before the sea
passage.

Thus, the data is an evidence of induction of stress response of CNS as a result of the flight
Kiev - Buenos Aires, which may be mediated by decreased activity of the monoaminergic systems
as a result of abrupt change in climatic zones and change of "sleep-wake" cycle due to staying in
another time zone. In turn, the increase of the amplitude of low-frequency rhythms in the situation of
the motion sickness may indicate to the predominance of inhibitory effects of the reticulo-limbic
complex, and a subsequent local increase of the amplitude of the beta-1 rhythm - to a local cortical
activation, which can be regarded as forming a new motor program as an adaptation reaction to the
illness of motion sickness.

W3MEHEHME BAPWABEJIbHOCTU CEPOEYHOIO PUTMA NoA BO3AENCTBUEM
ANEKTPOMAIHUTHOIO U3NYYEHUA KPAUHE BbICOKOU YACTOTbI B YCNIOBUAX
NPOBEAEHUA BENO3PITOMETPUYECKOMU MNMPOBbI.
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Hukudgpopoe U.P. YysH E.H.
TaBpuyeckuii HaumoHanbHbIN yHBEpceUTeT M. B.W. BepHaackoro, Cumdpeponons, YkpavHa

VMccnegoBanu crnekTpanbHble XapakTepucTukn BapuabenbHocTn cepgevHoro putma (BCP) ¢
MOMOLLIbIO  annapaTHo-NporpaMmMHoro komnriekca «Omera-M» B BOCCTAHOBUTEITbHOM Mepuoae
nocne Benoaprometpudeckon npodbel (BOIM; X1 «KETTLER e SYS») y 57 crygeHToB-
HOPMOTOHMKOB, pa3ferieHHbIX Ha 3JKcrnepuMeHTanbHyto (n=32 npeaBapuTenbHo npoweawmnx 10-
TUKpPaTHOe BO3AENCTBUE 3MEKTPOMAarHUTHbIM nsnyydeHnem (3MW) kpanHe Bbicokorn vacToTbl (KBY)
Ha 7-MukaHanbHoM annapaTte «PAMEL OKCIMEPT-04»; A — 7,1 mm, v — 42,4 [Tu, MMM - 0,1
MBT/cM®) W KOHTPOMbHYl (N=25; nopBepranucb NOXHOMY AelicTuio OMU  KBY) rpynnbl
NCNbITYEMbIX.

[MokasaHo, YTO B KOHTPOSBHOW rpynne MChbITyeMbix B TedeHue 10-Tu CyTOK mMccnegoBaHus
OOCTOBEPHbIX W3MEHEHWM CMeKTpanbHbIX MoKasaTeneh M uHgekca HanpskeHHoctn (MH) He
npoucxoamno. Y UcnblTyeMblX aKCnepuMeHTansHou rpynnel Kypcosoe KBY-Bo3genctane npmeeno K
cHmwkeHnto VH (Ha 36%; p<0,01), yBenuueHuto TeKkyLleh MoLLHOCTU cnektpa (Ha 64%; p<0,01)
OTHOCUTENbLHO (POHOBBLIX 3Ha4YeHun. Mpu 3TOM B 3HAUUTENBbHO OOMbLUEK Mepe MNPOUCXOANNOo
yBenuyeHne mowHoctu HF komnoHeHTbl (Ha 217%; p<0,05), no OTHOWeEHMIO K MowHocTn LF
KOMnoHeHTbl (Ha 30%; p<0,05) cnekTpa, 4TO CBMAETENbCTBYeT O Oonblen akTnBauum
napacMMmnaTM4eckoro otaernia BereTaTMBHOM HEPBHOW CUCTEMbI U HOpManu3auun BereTaTUBHbIX
BITUAHUN.

lMpoBeneHne B3I B KOHTPONBHOW [PyMNne WCMLITYEMbIX MNPUBENO K W3MEHEHUID BCEX
paccmaTpuBaeMbix nokasatenen (cHwkexHuwe HF Ha 78%, LF Ha 85%, TP Ha 81% (p<0,01) un
yBenuyenne LF/HF Ha 84% wn WH Ha 424% (p<0,001)) k 5-0M MWHYTE BOCCTAHOBUTESBLHOIO
nepuoga, npu 3toMm K 30 MMHYTE HE NPOMCXOAWNO MOJSTHOFO BOCCTAHOBMEHMS 3HAYEHUN BCEX
paccmaTpvBaeMbiX MoKa3aTenen. Takue W3MEHeHUs, CBMAETENbCTBYIOT O pasBUTMM CTpecc-
peakumy B OTBET Ha CyOMaKkcumanbHyt hn3N4eCKyro Harpysky.

MpoBegeHne B3Il y wuCObITyEMbIX 3KCMEPUMEHTANbLHOW TpPynnbl MNPUMBENO K MeEHee
BbIpaX>X€HHbIM M3MEHEHUSIM BCEX pacCMaTpMBaeMbIX MokKasaTenen. Tak, 3Ha4YeHus nokasaTenen
HF, LF u TP k 5-04 MWH BOCCTaHOBWUTENBLHOIO nepuoga cHuaunucb Ha 61% (p<0,001), 67%
(p<0,001) 1 45%, (p<0,01) cooTBETCTBEHHO, a 3Ha4YeHus1 nokasatenen LF/HF n H yBenuuunuco
Ha 12% (p<0,05) n 182%; (p<0,01) COOTBETCTBEHHO, NO OTHOLLUEHMNIO K POHOBBLIM 3HAYEHUSAM, YTO
cBuaeTenbcTByeT 06 OTCYTCTBUM PasBUTUS CTPECC-PEaKLMU Y UCMBITYEMbIX 3KCMEPUMEHTANbHON
rpynnbl, MpU 3TOM BO3BpaLLEHMe 3HAYEHUN BCEX MoKasaTerien K MCXO4HOMY YpoBHIO K 30 MuHyTe,
cBuaeTenbCcTBYeT 0 ObICTPOM BOCCTaHOBIIEHUN BereTatMBHoro 6anaHca.

Takum obpasom, npoBefeHHOE WCCNEeAOBaHWE CBUAETENbCTBYET O CTPECC-NTMMUTUPYIOLLEM
aevicteBum OMU KBY npu noBegeHun cybmakcMManbHbIX (PU3NYECKUX Harpy3oK y WCMbITYyEMbIX
3KCNepUMeHTanbHON rpynnbl.

CHENGE OF HEART RATE VARIABILITY UNDER THE INFLUENCE OF ELECTROMAGNETIC
RADIATION OF EXTREMELY HIGH FREQUENCY IN CONDITIONS OF CYCLE ERGOMETRIC
PROBE

Nikiforov I.R. Chuayan E.N.
Taurida National University by V.l. Vernadsky, Simferopol, Ukraine

We investigated spectral characteristics of heart rate variability (HRV) in the recovery period
after cycle ergometric probe (CEP; X1 “KETLER e SYS”). We used a hardware-software complex
“Omega-M”. The study include 57 normotensive students, divided into experimental and control
groups of test-persons preliminary were under ten-fold effect of electromagnetic radiation (EMR) of
extremely high frequency (EHF) on 7-chanel apparatus “RAMED EXPERT-04"; A-7,1 mm, v-
42,GHz, power flux density-0,imVt/sm® The test-persons of the control grope (n=25) were
subjected to the action of a false EMR EHF.

It is shown that there were not observed any significant changes in spectral parameters and
stress index in the control group of test persons for the period of 10 days.
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The ten-fold EHF-exposure in the test-persons of the experimental group led to a decrease of
the S| (by 36%; p<0,01) and an increase of the spectrum current power (by 64%; p<0.01)
comparatively to the original values. In this case to much more extent there was increase of HF
component power (by 217%; p<0,05) in comparison with LF power component (by 30%; p<0,05)of
the spectrum. These changes indicate greater activation of parasympathetic autonomic nervous
system and normalization of vegetative influence on the organism.

Conducting of CEP in the control group of test-persons has led to a change in all considered
parameters (reduction of HF by 78%, LF by 85%, TP by 81%, (p<0,01)) and an increase of LF/HF
by 84% and Sl by 424% p<0,001)) by the fifth minute of the recovery period. In this case by the
30"-minute of the research the considered parameter data had significant differences in comparison
the to original level. These changes indicate the development of stress reaction in response to sub
maximal exercise.

Carrying of CEP in test-persons of the experimental group resulted in less frank changes in all
the considered indicators. Thus, the values of HF, LF and TP (by the 5 min of the recovery period)
decreased by 61% (p<0,001), 67 (p<0,001) and 45%, (p<0,01). Respective at the same time the
values of LF/HF and Sl increased by 12% (p<0,05) and by 182 (p=<0,01), respectively, in
comparison with the to original values. These changes indicate a lack of stress response in the test-
persons of the experimental group. By the 30th minute of the recovery period a complete recovery
to the original values of all considered parameters had place. These data indicated a rapid recovery
of vegetative balance.

Thus, our study shows stress-limiting action of EHF EMR by sub maximal exercise in test-
persons of the experimental group.

BNOPUSNYECKUE MEXAHM3MbI PETUCTPALIA BO3OEUCTBUA OMOLMOHAIBLHOIO
COCTOAHNA NIOAEN HA OKPYXKAIOLLIYIO CPEQLY METOAOM FA3OPA3PAOHOU
BU3YAINTIM3ALIUUN

Opnoe [.B., Kopomkoe K.I".

CaHkT-leTepbyprckuin rocyaapCTBeHHbIA YHUBEPCUMTET MHOPMALMOHHBIX TEXHONOTNIA, MEXaHWKW 1 OMTUKA
e-mail: mityaorlov@gmail.com

MeTop, rasopaspsigHoOn Bu3yanusauum UCMONb3yeTcd B pasnuyHbiX 00MacTax HayyHbIX
n3bickaHuin 2. OfHUM M3 HOBbIX HAMpaBreHWit sBMsieTcs MsyquMe BNUSIHUS 3MOLMOHAITBHOTO
COCTOSIHMS TPYNM JII0OEN Ha OKpyXalllee KX NPOCTPaAHCTBO™ PekomeHayeTcss ncnonb3oBatb
cneumanbHO paspaboTaHHbIi Ans NOAOOHBIX M3MepeHui npm6op «PB 3Oko-TecTtep», KOTOpbIN
obecneunBaeT HanboMNbLUYIO YYBCTBUTENBHOCTb M CTAbUNBHOCTL cucTeMbI. MeToauka OCHOBaHa Ha
peructpaumMm rasopaspsgHoOro CBEeYEHUs MEeTaNIMYeckoro UWnuHApa, YCTAHOBMEHHOIO Ha
anektpoge PB npubopa, kK KOTOpoMy MOAKOYaeTcs crneuunanbHasi aHTeHHa «[PB CI'IyTHI/IK»
koTopasi, BMecTe ¢ LC-koHTypom 'PB npubopa, hopmmpyeT cuctemy cBsidaHHbIX LC- KOHTypOB .B
3aBMCMMOCTU OT Hanuuus Monen pasfnnyHOW MPUPOLbI B OKPYXKalLWen cpene, XMMUYecKoro
CcoCTaBa BO3gyxXa M COCTOSIHUSA nNpoBoswmx obObekToB BOMM3M fatynka OyaoyT MeHsiTbes
Xapaktepuctmkn BHewHero LC-koHTypa, a, cnegoBaTenbHO, WM NapameTpbl  CBEYEeHWs,
peructpmpyemMoro cneuvanuanpoBaHHon CCD kamepow 'PB npubopa.. iMnegaHc Tena 4ernoBeka
3aBMCUT OT €ro 3MOLIMOHASIbHOMO COCTOSIHUSA, MO3TOMY WM3MEHEHME 3TOr0 COCTOSHWUS BIMSIET Ha
pacrnpegeneHve nornen B NPOCTPaHCTBE MOMELLEHUSA W, CNedoBaTeNnbHO, Ha aMnnuTygy Toka PB
ycTponcTtea. Kpome nameHeHns abCcontoTHBIX 3HAYEHWI NapaMeTpoB ra3opaspsgHbIX N3006paxeHum
(FPW), Takmx kak MNnowagb n CpeaHss NHTEHCUBHOCTb, UMEET 3HAYEHME U3MEHEHNE CTaHOAPTHOMO
OTKIMOHEHNS1 [OaHHbIX MNapameTpoB BO BpemeHu. Korga nogu MCMbITbIBAKOT OnNpeaenéHHble
HeraTVBHbIE WNW MONIOXUTENbHBIE 3MOUUW, TO CTaHOapTHOe OTKNoHeHue nnowaan [PU
BO3pacTaeT, a B Clly4ae CMOKOMHOMO Y YMUPOTBOPEHHOIO COCTOSIHUS — CHUXKAETCS MO CPaBHEHMIO C
(OHOBBIM CUrHaNOM (Koraa fogen B MOMELLEHNN HET).

MeTtoguka Gbina ncnbiTaHa BO BpeMs TeaTparibHbIX MPeAcTaBlieHNA U ONEPHbIX KOHLEPTOB,
CEMVHApOB 1 NEKUUA, a Takke B NMpouecce Meautauum rpynn niogen>*®. Bo Bcex UccrnenoBaHHbIX
cny4vasax Habnoganuce KOppPenauum M3MEeHEHUs1 curHana gatymka M AMOLMOHANBbHOIO COCTOSTHUSA
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ayanTtopun. [aTtunk Takke pearmpyeTt Ha N3MeHeHUA FeO(bI/I3I/I‘-IeCKVIX napamMmeTpoB MNMPOCTPaHCTBA,
TaKMX KakK BOCXOA M 3axo COsHua, COJTHEYHbIE U JTyHHble 3aTMEHUA.

, CrangapTHoe oTknoHeHne nnowaaw NPHU
Cr. otkn., nukcen
700

Mpumep nonydaemblX AaHHbIX NPUBEAEH Ha PUCYHKe. VI3MepeHus nNpoBoAUNUCL BO BpeMms
AEeMOHCTpaummn gaHHoun TexHonoruu B YHusepcutete MIT (MyHa, MHaus) B ogHon 13 nabopaTtopui.
CaMble HU3KMe 3HaYeHUs CTaHO4apPTHOrO OTKIMOHEHMS COOTBETCTBYIOT BpEMeHaM, Korga noav nunm
Yar UM Mon4yaru, a camble BbICOKUE — OXMBINEHHBLIM ONCKYCCUSIM U BbICTYNNEHUSM.
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BIOPHYSICAL MECHANISMS OF REGISTRATION OF HUMAN PSYCHO-EMOTIONAL STATE
INFLUENCE ON THE SURROUNDING SPACE WITH THE USE OF ELECTRO-PHOTONIC
IMAGING METHOD

Orlov D.V., Korotkov K.G.

Saint-Petersburg State University of Information Technologies, Mechanics and Optics
e-mail: mityaorlov@gmail.com

Electro-photonic imaging or gas-discharge visualization (EP1/GDV) method is used in different
areas of scientific studies"%. One of the main fields of study is influence of emotional state of people
on the surrounding space3’4’5. It is recommended to use specially designed for such kind of
measurements device — “EPI/GDV Eco-Tester”, that allows to get maximal sensitivity and stability of
the system. Methodology is based on the registration of the gas discharge glow around metal
cylinder placed on the transparent electrode of the EPI/GDV device and connected with the special
antenna "EPI/GDV Sputnik” that forms, together with the LC-contour of the EPI/GDV device, a
system of coupled LC-contours®. Depending on the fields of various nature in the surrounding
space, chemical composition of the air and state of the conductive objects situated close to the
antenna characteristics of the external LC-contour will change, and hence parameters of the glow
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(registered by the special CCD camera in the EPI/GDV device) will also change. Impedance of the
human body depends on his emotional state, that is why alteration of this state influences on the
fields’ distribution in the room space, and hence on the current amplitude of the EPI/GDV device.
Besides absolute values of GDV-images parameters, such as Area and Average intensity, also
standard deviation in time of them plays significant role in assessment of the signal. When people
experience some negative or positive emotions standard deviation of Area parameter increases, but
when they have very calm and peaceful state - it decreases (in comparison with the background
signal - when there are no people in the room).

Standard deviation of GDV-gramm Area parameter

St. deviation, pixel
0,0

650 T3 ¥
60,0 PP + e o

550 TRy —— T = P o s

50,0 s " = e i o~
Y . L ) vy L LR 3 L

450 AN b H k4
ot 2 o ok i R A
/ 2 Wial L L

350 I .
' ¥ e X

30,0 H
250 -
20,0

17:32:35
17:33:25
17:34:15
17:35:05
17:35:55
17:36:45
17:37:35
17:38:25
17:39:15
17:40:05
17:40:55
17:41:45
17:42:35
17:43:25
17:44:15
17:45:05
17:45:55
17:46:45
17:47:35
17:48:25
17:49:15
17:50:05
17:50:55
17:51:45
17:52:35
17:53:25
17:54:15
17:55:05
17:55:55
17:56:45
17:57:35
17:58:25
17:59:15
18:00:05
18:00:55
18:01:45

This methodology was tested during theatre and opera performances, seminars and lectures,
and also during meditation of a group of people3'4’5. In all studied cases we have found correlation
between the signal and the emotional state of the audience. System also reacts on the alteration of
geophysical parameters of the environment, for example, during sunrises and sunsets, sun or moon
eclipses.

Example of the obtained data is presented on the picture. Measurements were conducted
during demonstration of this technique in the MIT University (Pune, India) in one of the laboratories.
Smallest values of standard deviation relate to the periods when people in the laboratory were
drinking tea or simply seated silent, and highest values — to emotional discussions and speaches.
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NOKA3ATEIU KOTHATUBHbLIX MPOLIECCOB B CBA3U C TEOKOCMMWYECKUMMW
ycnosmAMn PAHHENro SMBPUOIEHE3A U OHTOINEHE3A

laenoe K.N., “Bonyek O0.4.
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*CaHkT-letepbyprckuit UHcTuTyT MNymanutapHoro ObpasosaHus, CaHkT-INeTepbypr, Poccus

OpHoM M3 akTyanbHbIX NPobreM cerogHs ABMSIETCA «4YeNloBeYEeCKMn hakTop», Korga m3-3a
OLINOOK B CEHCOMOTOPHOW OeATENbHOCTM NETYMKOB, AMCMETYEPOB ATOMHbLIX 3MEKTPOCTaAHUUN U
aBnagucneTyepoB, npoucxoasaTt Tparegun. Camm nokasaTenu CEHCOMOTOPHOM AeATeNbHOCTU
HepaspbIlBHO CBSA3aHbl C KOTHUTMBHLIMW CMOCODHOCTAMM WM OTpaXKaltT YPOBEHb WHTENnekTa
(B.H.OpyxuHuH, 2001).

M3BecTHa NoBbILLIEHHAA YYBCTBMTENBHOCTL OpraHnaMa pebeHka K MpUpOAHbLIM BO3OENCTBUSIM
B nepuog paHHero ambpuoreHesa u oHtoreHesa (H.U.Mowuceesa, 1995; [.M.[lemeHTbeBa, 1995;
H.N.Xopcesa, 2004; O.O.Bonyek, 2006), pa3nuuvMe B Mokas3aTensix CEHCOMOTOPMKA B CBSI3U C
mecsuem poxaeHus (Ad.Dudinc, 1994).

WccnegoBanuch nokasatenu KOHCTUTYUMM - POCT, Macca Tena, carutTalnibHasi OKPYXXHOCTb
ronosbl; HTeNnekTa no k. PaBeHy, akagemMuieckon ycrneBaemMocTu, YCNELHOCTU CEHCOMOTOPHOW
aearenbHocTn 98 paesyluek-ctyaeHTok 1987-1993 r.p. B CBA3U C reOKOCMUYECKUMU YCITOBUAMMU
paHHero ambpuoreHe3a 1 oHToreHesa. [ns n3y4yeHnsi CEHCOMOTOPUKM BCE AEBYLLKM TECTMPOBAIUCH
no KomnbroTepHon nporpamme B.I. KameHckon, J1.B. TomaHoBa u A.T". IMNMarturopckoro «Pagyrax; 31
OEByLUKa TecTMpoBanacb MO KOMMbIOTEPHOMW MNPOrpaMMe KOMMJIIEKCHON pedhIEKCOMETPUM:
«MccnepoBaHve (OM3NONOrMYECKNX XapaKTEPUCTUK pPeakLMn UCMbITYEMOro Ha MOTOKU CTMMYFIOB
KOHTpONupyemoun BpemeHHon opraHusauun» B.I.KameHckon u Ypuukoro B.M.

C nomouwplo nporpammel «Pagyra» B OBYyX Cepusix TECTUPOBANUChb YCMELHOCTb U BpPeEMS
nomcka umMdp pasnuyHoOro pasmMepa B MpsSAMOYronbHUKax 6enoro, XenToro, KpacHoOro M 3ereHoro
uBeToB. B nporpamme koMnekcHon pecbnecoMeTpun UCMbITyeMOon NpeabsaBnanock ABa BapuaHTa
CTUMYIbHbIX CEpui, B Buae pakTanbHO OpPraHM30BaHHbIX  CEHCOPHbIX Lenen ¢ KOpOTKON
3KCNO3nLMen BU3yanbHbIX (KPYXXKM KPACHOIo, CUHEro, 3e51IEHOro LBETOB) U aKyCTUYECKUX CTUMYIIOB
(ryook). B nepBoi cepuy MCNbITyeMble OOMKHbI OblM Kak MOXHO ObiCTpee BbIKNOYaTb BCe
CurHanbl, HaXxumasi Ha knaeuwy «npobenx». Bo BTopon cepun HeOGXoaMMO ObINo BLIKMHOYaTh BCE
CcurHarnbl, KPOMe KPY>XKOB KpacHOro ugeTa.

MMonyyeHHble [aHHbIE COMOCTaBMASICL [EOKOCMMWYECKUMW YCIOBUSIMU roda POXOEHUS W
npegLlecTBYIOLLEro eMy roga, Mecsila poXaeHus u 3adatvs. Mcnonb3oBanucb cpegHerooBble
3Ha4YeHVs BedyLMX MPUPOAHBLIX YCMOBWUWA, ACTPOHOMUYECKME WHOEKCbl - YMCIEHHOCTb TaKux
aCTPOHOMMYECKUX SIBMIEHUMA Kak coefuHeHus nnaHet ¢ JlyHow u CornHuewm; cpegHemecsiyHble
3HaYeHWs CreaylLwmnx UHOEKCOB: COMHEYHON akTmBHocTM — W, S (4Mcno v nnowagb CONMHEYHbIX
nsaTeH); rpasutauum — G (NpunmeHou noteHuman JlyHel u ConHua), MeXnnaHeTHOro MarHUTHOrO
nonss — MMI1; marHntHoro nmons ConHua — SMF; BO3MyLLEHHOCTU reoMarHUTHoro nonsi — Dst;
pervoHanbHble nokasartenu temnepartypbl — t°, ocagkoB — R, gnvtensHocTn ceBeToBOro gHsa — A,

B pesynbTate KOppensiuMoHHOIO aHanusa BbISIBEHbl MHO204UC/IEHHbIE KOPPENSILUMOHHBIE
CBSA3N Mexady OONbLUMHCTBOM WCCNEAOBaHHbIX MNOKa3aTenem n reoKoCMUYECKMMU  YCITOBUSIMM,
p<0,05+0,001. MakcMmyMm 3aBMCUMOCTEN OTBeYaeT rofly poxAeHus u mecsauy 3adatud. Tak no
pesynbTataMm uccregoBaHusa nporpammbl «Pagyra» ¢ noBbileHneM 3HadeHun nHgekcos G n MMM
Mecsila 3a4yaTus YBENWYMBANUCL MOKa3aTenu BPEMEHM, 3aTpadeHHOro Ha BbINMOSIHEHUE 06eunx
cepun; BpeMs peakuMu Ha LUBET MNPSMOYrOfibHUKOB WM pa3mep wpudTa uMdp B HUX, YMCHO
OWMNBOYHBLIX HaxaTul n ux Bpems. MpoTmMBONONoOXHas KapTMHa Habnioganacb NpuU MOBbILLIEHUN
3Ha4eHun nHgekca Dst B Mmecsil 3a4aTus; B MeHee BblpaXkeHHOW hbopMe, NMpu NoBbILLEHUN MHOEKCOB
t°, A0, R, S. lNpumevyaTenbHbl MHOrOYMUCIIEHHbIE 3aBUCMMOCTM WCCIEAO0BaHHbIX MOKasaTenen
OTHOCUTENbHO acTpoHOMMYeckX wuHAekcoB. OHWM KOCBEHHO MNoaTBepXdaeT BbiBOAbl paboT
M.lNokneHa, 3.C.I'opLukoBa 1 ero coaBTOpPOB.

CnepoBaTtenbHO, reOKOCMUYECKME YCIOBUSA BIUAIOT Ha TEMMbl pOCTa U Pa3BUTUS B PaHHEM
ambpuroreHe3e 1 OHTOreHes3e, YTO OTPAXaeTCA Ha KOHCTUTYLUK, BbICLLIEN HEPBHOW OEATENbHOCTMH,
YPOBHE  WHTENNeKTa U yCreBaeMOCTM, YCMELUHOCTU CEHCOMOTOPHOW AesiTenbHOCTU. Bbicokas
YyBCTBUTENMBHOCTb MYXKCKOrO OpraHvM3amMa K BHELUHVMM BO3[AEWCTBMAM MO3BOMAET OXvaaTb ANiA
MY>XXYUH Boree BbIpaXXEHHOro BKaga NPUPOAHON cpefbl B pasBUTME MX KOTHUTMBHBLIX NMPOLIECCOB,
YCMNELUHOCTU OEeATENbHOCTM U HAAEXHOCTU YeroBeka-onepaTopa.

INDICES IF COGNITIVE PROCESSES IN CORRELATION WITH GEOCOSMIC CONDITIONS
DURING EARLY EMBRYOGENESIS AND ONTOGENESIS

Paviov K.I., Voilchek O.D.*

Russian State Pedagogical University named after A.l.Herzen,
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*Saint Petersburg Institute of Humanities,
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Human factor is one of the topical issues today, when errors in sensorimotor activities of pilots,
air traffic controllers and nuclear plants dispatchers result in disasters. Sensorimotor indices
themselves are inseparably associated with cognitive abilities and reflect the intelligence level
(V.N.Druzhinin, 2001).

It is known that a child’s organism is hypersensitive to environmental influence during the
periods of early embryogenesis and ontogenesis (N.l.Moiseeva, 1995; D.M.Dementyeva, 1995;
N.l.Khorseva, 2004; O.D.Volchek, 2006) and that sensorimotor indices vary depending on the
month of birth (Ad.Dudinc, 1994).

Constitutional indices (height, weight, head sagittal circumference) and indices of intelligence
by J.Raven, academic achievement and success in sensorimotor activities were studied in 98
female students born 1987-1993 in correlation with geocosmic conditions of early embryogenesis
and ontogenesis. For sensorimotor values, all girls were tested with the computer program Rainbow
by V.G.Kamenskaya, L.V.Tomanov and A.G.Pyatigorskiy. 31 girls were tested with the complex
reflex measuring computer program Study of Physiological Parameters of Response to Stimuli Flow
with Controlled Time Structure by V.G.Kamenskaya and V.M.Uritzkiy.

With the Rainbow program, two series of success and search time tests were done for figures
of various sizes in rectangles of white, yellow, red and green colors. With the complex reflex
measuring program, two variants of stimuli series were shown to test persons, in the form of
fractally organized sensory chains with short exposition of visual (circles of red, blue and green
colors) and acoustic (beeps) stimuli (ryaok). During the first series, test persons were instructed to
cancel the signals as soon as possible by pressing the space bar. During the second series, they
were instructed to cancel all the signals except red circles.

The results were compared with geocosmic conditions of the year of birth and previous year
and of the month of birth and conception. Annual average values were used for the most powerful
environmental conditions — astronomic indices of planetary conjunctions with the Moon and the Sun
and monthly average values of solar activity (W and S, number and area of sun spots), gravity (G,
tidal potential of the Moon and the Sun), interplanetary magnetic field (IMF), solar magnetic field
(SMF), disturbance of geomagnetic field (Dst), as well as regional values of temperature (t°),
precipitation (R) and daylight duration (DD).

The correlation analysis revealed multiple correlations between the majority of the studied
indices and geocosmic conditions at p<0,05+0,001. The maximum of correlations is associated with
the year of birth and the month of conception. According to the results of the study with the Rainbow
program, increasing values of the indices G and IMF for the month of conception correlate with
increasing time of completing both series of tests and the time of response to the color of rectangles
and font size for the figures in them, the number of erroneous strokes and their time. The inverse
situation was evidenced for increasing values of the index Dst for the month of conception and for
increasing values of the indices t°, DD, R and S, though to a lesser extent. Noteworthy, there are
numerous correlations between the studied indices and astronomic parameters. They indirectly
confirm the findings of the works by M.Gauquelin, and E.S.Gorshkov with co-authors.

Therefore, geocosmic conditions influence the growth and development rates during the early
embryogenesis and ontogenesis, which is reflected in constitution, higher nervous activity, levels of
intelligence and academic achievement, success in sensorimotor activities. Male organism
hypersensitivity to external impact supposes more apparent influence of natural environment onto
the development of cognitive processes in men and their success and reliability in performing
operating functions.

NnoAroToBNEHHOCTbL YYALLMXCA HAYAIIBbHbIX KITACCOB K 3AHATUAM ®U3NYECKOM
KYNbTYPOU

laHoea C.A., Kupunnoea A.B., Hazaeea E./.

TaBpuyeckuii HauvoHanbHbIN yHBepceuTeT M. B.W. BepHaackoro, Cumdpeponone, YkpavHa
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PyHKUMOHaNbHbIE BO3MOXHOCTM YeNoBeKa onpeaensoTca pa3smuTnemM obLeln BbIHOCIIMBOCTM.
Ero dwuanonornyeckot OCHOBOIM SBMSIOTCA a3pOOHblE BO3MOXHOCTW YenoBeka. Hu3kuin ypoBeHb
PYHKUNOHANBHOro pesepBa KapaAnopecnupaToOpHOW CUCTEMbI CYLLLECTBEHHO CHMKaeT U3NYECKYLo
paboTtocnocobHocTb. OnpeaeneHne ypoBHS 06LLEN BbIHOCIMBOCTMU Y LUKOSIbHUKOB UIPAET BaXKHYHO
porib B CO34aHMM HOBbIX MporpaMmMm 0by4eHUs (oM3NYECKON KyrbTypbl, HOBbIX HOPMATMBOB, TaK Kak
U3MEHeHVe coumanbHbIX YCMOBUWA B Hallend CTpaHe, a WMEHHO, MOHWXeHWe ABuraTenbHON
aKTMBHOCTM [JeTel, HeKadeCTBEHHble MNpPOoAYKTbl NUTaHUSA, YXyALleHWe 3Kororuu, [oporoe
MeOUUMHCKOe ODOCNy>XUBaHWE Pe3Ko U3MEHSIET MHOMMe (OYHKLUMOHArbHbIE MOKa3aTenu 340pPOBbS,
KOTOpble 40 HeaBHEro BpeMeHM Korebanmcb He3Ha4YNTENbHO.

Hamu Gbina noctaBneHa 3agaya OUEHWUTb OYHKLMOHAarbHbIE BO3MOXHOCTU yyalmxcsl 3-ero
Knacca, 4Ttobbl 060CHOBaTb MOTOBHOCTb K MOCELLEHUIO YPOKOB (hm3nveckon KynbTypbl B obLiewn
rpynne, CpaBHWTb CBOW AaHHble C MeOMUMHCKMMWM nokasatensamu no npobe Pydbe. bbino
obcnepgoBaHo 37 yyawmxcs 3-ero knacca — 13 manb4vkoB 1 24 geBoYku. Y geTen onpenensanuce
coMaToMeTpUYeckue AaHHble (4NvHa Tena, macca Tena, uHgekc Ketne), All, 3putenbHO MOTOpHas
peakuusi, MbilleYyHasi BbIHOCIMBOCTb, MOKa3aTenu BHELUHEro [AbIXaHus, 3pUTENbHO MOTOpPHas
peakuusi, MbllleYHAs aKTMBHOCTb W BbIHOCIMBOCTb, (OYHKUMOHAlbHbIA YPOBEHb CUCTEMBI,
YCTOMYMBOCTb pPeaKuMKn, YpPOBEHb (OYHKLMOHANbHBIX BO3MOXHOCTEN OMNpenensnn C MOMOLLbO
nporpammbl  Henpo-Codt 2003 Ha yctaHoBke HC [Mcmxotect 2002-2004. Ha gmnarHocTnyeckom
komnriekce Cnupo — CnekTp + onpeaensinu cnegyoLme nokasaTenu: XXnM3HeHHas eMKOCTb JTerKuX,
pes3epBHble 0ObEMbI BAOXA U BblA0OXa, CKOPOCTL Bblgoxa, 06bem hopCMpOBaHHOIO BbIgOXa, MHOEKC
TuddHo, nHaekc NeHcnepa, MakcMmarbHas BEHTUNALMS NErkmx.

MonyyeHHble pesynbTaThl ObiMM cTaTUCTMYECKU 0OpaboTaHbl C MOMOLLLIO MpOorpammbl
Statistikca — 6.0. cnonb3oBancs kputepuit MaHHa-YUTHU, ko3 dUUMEHT koppensiuun CnupmMeHa.

N3yyeHne ypoBHS bumanyeckoro passutus nokasano, 4to 30% manbumkoB n 71% OeBodek
NUMEIKT rapMOHUYHOE pa3BUTUE. YCTAHOBMNEHO, YTO XOTA Y Marnb4YMKOB JOCTOBEpPHa BGonee BbicOkast
MbILLEeYHasa cuna, Yem y gesoyek (p<0,05), no nokasatensm MbIlLEYHON BbIHOCIMBOCTU U MPOCTOMN
3pPUTENBbHO-MOTOPHOW peakumMu [OOCTOBEPHbIE pasnuunst He ycTaHoBneHbl. OueHka pesepBa
PYHKUMM MBILLEYHON CWIbl BbISIBUNWN Yy OeBoYeKk 54% C HU3KUM pe3epBOM MbILLEYHOW Cunbl Y
ManbyuKoB TONbKO 38%.

M3yyeHre nokasaTener CEHCOMOTOPHOIO pearMpoBaHMs MOKa3ano BbICOKYI AOM OeTen C
HU3KUMW 3Ha4YeHNAMU PYHKLUMOHaMNbHOro ypoBHS cuctembl (70%), yctonumBoctu peakumm (54%) u
PYHKUMOHAMNbHBIMW  BO3MOXHOCTAMU (57%). W3yyeHue wHgekca TuddpHOo  nokasano, 4to y
ManbyukoB Hopma 84%, y geBoyek HopMa y 64% , a CHWXKEHME Y ManbYMKOB BbIP&XXEHO MEHbLUE
(8%), yem y gesoyek (34%).

N3yyeHne pesepBa (pyHKLUUN BHELLHETO AbIXaHWUS MOKa3ano, YTo Y AEeBOYEK 3TOT MoKasaTenb
Bbiwe (92%), yem y ManbumMkoB 54%, 4TO MOXHO OOBACHWTL Gonee paHHUM MNOOBbIM
co3peBaHNeM feBoYeK. M3yyeHre KoppensunoHHbIX 3aBMCMMOCTEN NMoKa3ano AOCTOBEPHbLIE CBS3U
mMexgy wvHoekcamy KeTne v nokasatensMu BHELWHEro AblXaHus, a TakKke Mexay PocToM WU
rnokasaTensimMu BHELLHEro AbIXaHWs, YTO NMOATBepXAaeTca AaHHbIMM nutepaTypsbl (A.B. LWaxaHoBa,
H.H. XacaHoBa, 2001; KoauupiHa ®.P., Cubwnpckas I'.J1., 2002) o TecHOn cBA3N PYHKLMOHANBHOIO
COCTOSIHMSA ObIXaTesbHOM CUCTEMBI U COMaTOMETPUYECKMMU XapaKTEPUCTUKAMU.

B uenom nony4yeHHble pe3ynbTaTbl OBOPAT O HeobxogumocTn Gonee ageksaTHOroO
TeCTUpOBaHWs geTer npy oTbope B pasHble rpynnbl  And obyyeHus Ha ypokax (OU3KynbTypbl C
WCMOMNb30BaHNEM  Mokas3atenem  (uU3nYeckom  BbIHOCIMBOCTW,  YPOBHA  (DYHKLMOHANBbHbIX
BoamoxHocTen LIHC, komnnekca nokasaTenen YHKLMOHMPOBAHUA AblXaTeNbHOW CUCTEMBbI,
yYEHTa reHAEepHbIX Pasnuynin, pacxoXaeHus BO BpeMeHM nybepTaTHOro nepuoga y MasbyvKoB U
OEeBOYEK, Tak Kak obuienpuHaTas npoba Pydbe, Kak €AWHCTBEHHBIA TECT, He [OCTAaTOYHO
WH(OpPMaTMBHA M KOPPEKTHA.
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PREPARED PRIMARY SCHOOL PUPILS FOR PHYSICAL TRAINING
Panova S.A., Kirillova A.V., Nagaeva E.I.
Taurida National University by V.l. Vernadsky, Simferopol, Ukraine

Functional abilities of a person determined by the development of general endurance. Its
physiological basis of aerobic capacity are human. Low levels of cardiorespiratory functional
reserve system significantly reduces physical performance. Determining the level of general
endurance in school plays an important role in creating new training programs for physical
education, new regulations, as changing social conditions in our country, namely, lower physical
activity for children, poor-quality food, environmental degradation, expensive medical treatment
dramatically alters many functional indicators of health, which until recently ranged slightly.

We have undertaken to assess the functionality of students third grade to justify the
commitment to attend physical education classes in the total group, compare their data with health
indicators in the sample Rufe. 37 students were surveyed 3rd class - 13 boys and 24 girls. The
children were determined somatometric data (body length, body weight, Quetelet index), blood
pressure, visual motor response, muscular endurance, respiratory rates, visual motor response,
muscle activity and endurance, functional level of the system, the stability of the reaction, the level
of functionality was determined using Neuro-Soft 2003 to install the NA Psychotest 2002-2004. On
the diagnostic complex Spiro - Spectrum + was determined the following indicators: vital capacity,
reserve quantities of inhalation and exhalation, expiratory flow, forced expiratory volume index
Tiffno index Gensler, maximum ventilation.

The results were statistically processed using Statistica - 6.0. We used the Mann-Whitney,
Spearman correlation coefficient.

Study of the level of physical development has shown that 30% of boys and 71% of girls have a
harmonious development. Found that although the boys significantly higher muscle strength than
girls (p<0,05), on indicators of muscular endurance and simple visual-motor response significant
differences have not been established. Assessment of the reserve function of muscle strength
showed 54% of girls with low reserve of muscle strength in boys, only 38%.

The study of sensory-motor indicators of response showed a high proportion of children with
low values of the functional level of the system (70%), the stability of the reaction (54%) and
functionality (57%). A study of index Tiffno showed that boys rule 84% of girls rate at 64%, and
decrease the boys expressed less (8%) than girls (34%).

Reserve study of respiratory function showed that this figure is higher for girls (92%) than boys
54%, which can be attributed to early puberty girls. The study showed reliable correlations between
index and Quetelet's indices of external respiration, as well as between growth and indicators of
external respiration, as evidenced by the literature (A. Shakhanova, N. Khasanov, 2001; Kozitsyna
F.R., Siberian G. Leningrad, 2002) on the close relationship of the functional state of the respiratory
system and somatometric characteristics.

Overall, these results suggest the need for more adequate testing of children in the selection of
different groups for training in physical education classes, using indicators of physical stamina, level
of functionality of the central nervous system, a set of indicators for the respiratory system, gender
differences, differences in time of puberty in boys and girls as well as a common test Rufe, as the
only test is not sufficiently informative and correct.
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BJIMAHUE SNEKTPOMAIHUTHOIO NOJIA CBEPXHU3KOW YACTOTbI HA 3ALLUUTHOE
OEUCTBUE MENAHWUHA MNMPU NEPOKCUA-MHAYLIMPOBAHHOM NMOBPEXXOEHUA
TUMoLUTOB

Cob6ko B.M., MapmbiHtok B.C.

HHL, «MHcTuTyT Bronormnmy» KneBckoro HauuoHansHoro yHueepcuTteta numeHn Tapaca Les4yeHko, Knes,
YkpavHa
e-mail: mavis@science-center.net; svitya@ua.fm

MenaHuH CUHTE3MpyeTcs MHOMMMU KINeTKamu, BbINOSHAET pasfnyHble (U3nonorniyeckme
dyHKUMK. OH ABNSIeTCA BaXKHBbIM (DOTOMPOTEKTOPHBLIM (DAKTOPOM, MOrMNoLwaeT ynbTpadmoneToBoe
nsny4vyeHne. ITO BELLECTBO Takke OEMOHCTPUPYET aHTMOKCUAAHTHbIE, MMMYHOMOAYNMpYoLune,
aHTUKaHLIEpOreHHble U CTPeCcc-NpOTEKTOPHbIE CBOWCTBA, YTO MO3BOMSAET €ro MCMonb3oBaTb B
meguumHe. OOHOBPEMEHHO C 3TMM, MEMaHWH BCE LWWPE WUCMofb3yeTcd W B MNULWEBON
NMPOMBILLIIEHHOCTMW.

[laBHO N3BECTHO, YTO ANEKTPOMArHUTHbIA POH NPUPOAHOIO N TEXHOrEHHOro NMPOUCXOXAEHUS B
AnanasoHe HU3KUX YacTOT ABMSAETCA BaXkHbIM (DAKTOPOM OKpy>KatoLLeln cpebl. ONeKkTpoOMarHUTHble
BOJTHbI CMOCOGHBI BbI3biBaTb pa3HoobpasHble Guonormveckne addekTbl, cpean KOTopbIX OCOObIN
WHTEPEC BbI3LIBAET WX BO3MOXHOE BIIMSIHAE Ha 3anporpaMMMpOBaHHyt0 rmnbenb knetok. B
HacTosLLee BpeMS MEXaHU3Mbl BIIUSHUSA SNEKTPOMarHUTHbLIX BOMH HU3KOYACTOTHOro AuanasoHa Ha
KNeToYHble NMpoLlecchbl Mano uccrnefoBaHbl U TPebytoT TwaTenbHOro nsyyeHus. Ho nccnegosaHus
KOMOWHMPOBaHHbBIX BO34ENCTBMI HU3KOYACTOTHOTO anieKTpomarHutTHoro nons (OMI1) B coueTaHum ¢
PasnMYHbIMN  XUMUYECKMMU hakTopamMu, B 4YaCTHOCTM TakUMW, KaK MENaHWH WNu Mepokcug
BOLOpOAA, NPEACTaBMAET 3HAYUTENBHBIN MHTEPEC, TaK Kak B pearbHbIX YCIOBUAX B OKpYyXatoLlen
cpefe XKvBble OpraHu3Mbl MOOBEPralTCs HECKONbKO BO3L4EWCTBMAM OOHOBPEMEHHO. B cBsisau C
3TUM Lenblo paboTbl ObINO nccneaoBaTbh YPOBEHb XU3HECTOCOOHOCTN, paHHME MOPJdONornyeckme
N3MEHEHNS CTPYKTYpPbl XpomaTvHa TMMOLMTOB W OLEHUTb YpoBeHb ¢parmeHTaumm OHK npu
OencTBuM MenaHuHa (5 mkr/n), nepokcuga sogopoga (100 MM) n nepeMeHHOro anekTpoMarHUTHOro
nons yactoton 8 'u 25 mMKTN Npu pasnnM4yHOM KOMOWHMPOBAHWUM BO3AEWCTBUIA U NPU PasfNYHbIX
akcno3unumsax. [lpenapaT MenaHvHa (KOMMeEpYecKkoe HasBaHue: NonmndeHONKapboKCHITbHUN
KOMNIekc AHTapKTUYECKMX 4YepHbIXx apoxoken «Nadsoniella nigra») npousBegeHoO komnaHven
«Yaray (YkpauHa) u3 pgpoxokerr Nadsoniella nigra wrtamm X-1 u nobe3Ho npegocTaBneH
npodeccopom T.B. Beperoso.

OOHapyXeHo, 4TO Npyv OENCTBMM MEpPEeKMCUM BOAOBOAA, Kak M oxuaanocb, Habnwogaetcs
yBENUYEHNE KONMMYECTBa KMNETOK C NMpM3HaKaMu anonTo3a M YMEHbLUEHWE C Mpu3HakamMy HeKposa.
Ho npun komMOuHupoBaHHOM Bo3genctBum ¢ OMI1 yactoTon 8 Iy aTOT adpdekT ycunusaeTtcs.
YBenuueHne KomuMyecTBa KIMETOK C Mpu3Hakamy anonto3a B YCIOBUAX OENCTBUSA Mepekucu
BOgopoda M ogHoBpeMeHHoM Bo3gencTsum OMI1 nNpouMcxoguT B OCHOBHOM 3@ CYET KIIETOK C
KOHOEHCUPOBaAHHBIM XPOMaTMHOM, 4YTO, BEPOSITHO, CBMOETENbCTBYET 00 YCUMMEHUWM akTMBaumu
MEXaHW3MOB MHMLMALMM anonTo3a npy Bo3genctemm SMIT.

MenaHuH [OeMOHCTpPUpOBan BblpaXXEHHbIE MPOTEKTOPHbIE 3(deKTbl MO  OTHOLIEHUK K
noBpeXxaarLleMy OENCTBUIO MEPEKUCUM BOAOPOAA, HO 3T 3ddeKTbl NPOSBAANNCE HE B MOMHOMN
Mepe B ycroBusax Bosaenctaus Ml yactoton 8 'y,

INFLUENCE OF ELECTROMAGNETIC FIELDS OF LOW FREQUENCY ON THE PROTECTIVE
EFFECT OF MELANIN IN PEROXIDE-INDUCED DAMAGE OF THYMOCYTES

Sobko V.M., Martynyuk V.S.

ESC «Institute of Biology» of Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
e-mail: mavis@science-center.net; svitya@ua.fm

Melanin is synthesized by many cells, it performs a variety of physiological functions. It is an
important photoprotective factor, which absorbs ultraviolet radiation. This substance also
demonstrates antioxidant, immunomodulatory, anticarcinogenic, and stress-protective properties
allowing its use in medicine. Along with this, melanin has been increasingly used in food industry.

It has long been known that the electromagnetic background of natural and anthropogenic
origin at low frequencies is an important factor in the environment. Electromagnetic waves can
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cause a variety of biological effects, among which special interest is their possible impact on
programmed cell death. Currently, the mechanisms of influence of electromagnetic waves by low
frequency on cellular processes poorly investigated and require careful study. But studies of
combined effects of low-frequency electromagnetic fields (EMF) with various chemical factors, in
particular, such as melanin or hydrogen peroxide, is of considerable interest, since in real conditions
in the environment, living organisms are exposed to several influences simultaneously. Thereby, the
aim of this study was to investigate the level of viability, early morphological changes in chromatin
structure of thymocytes and to assess the level of DNA fragmentation under the action of melanin (5
mg /l), hydrogen peroxide (100mM) and an alternating electromagnetic field with frequency of 8 Hz
25 mT at different combined impacts, and at various exhibitions. The specimen of melanin
(commercial name: polyphenol carboxyl complex Antarctic black yeast «Nadsoniella nigra») was
produced by "Chaga" (Ukraine) from yeast Nadsoniella nigra strain X-1 and kindly provided by
Professor T.Beregova.

It was found that the action of peroxide caused an increase in the number of cells with
apoptosis signs and reduction of necrosis signs, as expected. Moreover, the combined effects of
EMF with frequency of 8 Hz amplified this effect. Augmentation of the cell number with apoptosis
signs under the action of hydrogen peroxide and simultaneous exposure to EMF was mainly due to
cells with condensed chromatin, which probably indicated an increase in the activating mechanisms
of apoptosis initiation when samples were exposed to EMF.

Melanin showed expressed protective effect against the damaging effect of hydrogen peroxide,
but these effects were not fully appeared under the influence of EMF frequency of 8 Hz.

CE3OHHbIE NU3BMEHEHUSA NAPAMETPOB BAPUABEJIbHOCTU CEPAEYHOIO PUTMA 'Y
IOHOLLEWN

CmenaHosa I.K. 1, Kosnoe B.U.?

'MeauumHckmit nHcTUTYT CeBepo-BocTouHoro chenepanbHoro yHuBepcutera um. M.K. AmmocoBa
2|/|HCTVITyT KOCMOMU3NYECKMX UccrneaoBaHuin n aspoHomum um. KO.I. Wadepa CO PAH, AxkyTck, Poccus
e-mail: v.kozlov@ikfia.ysn.ru

MpoBeneHo 4 cepun 0bGCneqoBaHU, B KOTOPbIX NpUHANK yvactue 20 toHowen. B kaxgon us
cepuii 0OuH M TOT e toHoLa NoBTOpHO obcneaosarcs 5-6 pas. VccrnenoBaHns npoBogunn B OHU
0e3 Bblpa)XeHHbIX OTKINOHEHWIA reoMarHUTHoro nons. 1-a cepusa obcrnegoBaHuin NpoBeaeHa OCeHbHO
(c 16.09. no 07.10. 2005 r.), B HEN MpUHANN y4acTne 9 CTyOeHTOB, KONMMYecTBO obcnenoBaHui
cocTtaBurno — 59. Bo 2-on cepuu, npoBeaeHHon BecHor (¢ 13.03. no 25.03. 2006 r.), y4acTBoBanm
Te Xe, YTo 1 B 1-01 cepun, 9 CTYAEHTOB, KONMYECTBO perncTpaumim coctasuno takke 59. B 3-en —
aumHen (c 14 no 25.12. 2006 r.) n B 4-om — BeceHHen cepusax (¢ 12.03. mo 24.03. 2007 r.)
yyacTBoBarna HoBas rpynna cTygeHtoB — 11 toHowewn, konuyectBo obcrieqoBaHun — no 57 B
kaxxgon cepun. Obuiee konmyecTBo pparmeHToB OKIT NpoaHanmManMpoBaHHbIX BO BCEX 4-X cepusiX
JAaHHOro uuKia nccrnegoBaHum coctaBuio — 232.

CpegHue 3HayeHus napametpoB BCP B 1-i1 (ceHTsiOpb 2005r.) 1 2-n cepusax (mapt 2006r.)
obcnenoBaHnst OOHMX M TeX XXe OEBATU HOHOLLEA HE MMENU OOCTOBEPHLIX pasnuumni. McknoveHue
cocTaBun Nuwb nokasartenbs RMSSD, BenuuMHa KOTOpPOro okasanacb 3Ha4MMO Bbille B CEHTSAOpe.
lMocnegHee 0GCTOATENBCTBO CBUAETENLCTBYET O NpeobnagaHvm napacuMnaTUyYecKkoro 3BeHa
perynsiumm pyutmMa cepgua B OCEHHMIN CE30H MO CPABHEHUIO C BECHOW.

MapT B AOHM oOcCrnefoBaHMs XapakTepu3oBarcsi OOMblIMMM MEXCYTOYHBIMM Mepenagamu
aTmocdepHoro gaenenus (B cpegHem 10,9 mM6) oTHocuTenbHO ceHTsbps (5,6 m6). M3BecTHO, YTO
NnosiBNEHME METEONaTUYECKNX peakuMin B 3HAYUTENbHOM Mepe oOyCcrioBneHO BO3OENCTBUMEM Ha
YeroBeKka MEXCYTOYHbIX konebaHuin atMocepHOro SaBrneHus, KpUTUYECKON BENUYUMHON KOTOPbIX
asnsetca 8,5 mM6. CpefHue 3HaueHUs MEXCYTOYHbIX nepenagosB TemnepaTypbl Bo3dyxa B AHM
HabnioAeHN OT OCeHU K BECHe OT/IMYanuCb MeHee 3HauuTenbHo: B ceHTsbpe 10,1 C, B maprte
13,8 C. Takke Hebonblive pasnuunsa Habnoganucb B OCBELLLEHHOCTU: B CEHTAOpe BenuuMHa
CyMMapHoOK paguaLmm coctasnsieT B r. AkyTcke 6,6 KKaJ'I/CMZ, B MmapTte — 7,6 kkan/ oM.
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Y yeTBepbix obcriegyembix (44,4%) OceHbl0 [OCTOBEPHO Bhie 3Ha4YeHns RMSSD, npuyem y
TPOUX N3 HMX 3HAYNMO HMKE 3Ha4YeHust IH oTHocuTenbHO MapTa. Y OBOUX M3 YeTBEpPLIX B CEHTADPEe
Takke OOCTOBEPHO Bbille 3HadeHuss SDNN, mowHoctn HF 1 Huxke 3HaveHuss UCC n AM,. O1n
OaHHble yKa3biBaloT Ha Oornee BbICOKMUI DYHKLMOHAmbHbIA pe3epB BEreTaTMuBHON perynsaunm y atux
CTYAEHTOB B CeHTSADOpe. Y Apyrmx Tpomx obcnenoBaHHbIx (33,3%) COCTOSHME PErynsiTOpHbIX CUCTEM
yny4llaeTcs B MapTe MO CPaBHEHUIO C CEHTSAOPEM, O YeM CBUAOETENLCTBYIOT AOCTOBEPHO BonbLuve
3HavyeHus1 SDNN, mouHoctn HF-BonH, 1 MeHblune 3HadyeHust AM, n VIH BecHol, Yyem oceHbto. Y
OBOUX CTYLEHTOB HE BbISIBMEHO CE30HHbLIX Pa3nuymnin B 3Ha4eHunsix 6onblumMHcTBa NnapameTpos BCP.

CpaBHeHue cpegHux no rpynne obcrnenoBaHHbIX xapaktepuctuk BCP, 3apernctpupoBaHHbIX B
3UMHUA N BECEHHWUWA CE30Hbl, BbISBMIIO OOCTOBEPHOE Y4YalleHWe CepAedyHoro putma B gekabpe
OTHOCUTENBHO MapTa, CONPOBOXAALWEECH 3HAYNMbIM yBenuyeHmem mowHoctn HF- n LF- BomH
6e3 mnamMeHeHus gpyrux nokasatenenn BCP. [NocnegHee obGCTOSATENBCTBO CBMOETENLCTBYOT O
MOBBLILUIEHMN CYMMAapHOW aKTMBHOCTM CMMMATUYECKOro M Mapacumnatudeckoro otaenos BHC B
aekabpe, 4TO MOXHO paccmaTpuBaTb Kak NPU3HaK aganTUMBHOW peakuun Ha BO3OENCTBUE XKECTKUX
NpMpPoaHbIX hakTopoB. B gHW HabnogeHun cpegHss Temnepartypa Bo3gyxa coctasuna 35°C npu
konebaHuax ot — 19,8°C go — 44,1°C, kpome TOro Aekabpb XxapaktepusyeT MUHUMarnbHas
WHTEHCUBHOCTb COSfIHeYHon paauaumm — 0,4 Kkan/cM?, B TO BpEMS kak B MapTe CyMMapHas
pagvauna coctaBnsaeT 7,6 Kkarn/cm>.

[ocToBEpPHOE CHWXEHME CPeAHMX MO rpynne obcreaoBaHHbIX 3HAYEHUN MOLLHOCTM BbICOKMX
(HF) v Huskux (LF) yactoT B mMapTe cBuaetenbCcTByeT 06 yMeHbLUeHMM obLiero BeretaTuBHOMO
TOHyca W, BO3MOXHO, SBMSETCA peakunenm Ha peskue nepenagbl MeTeodaktopoB. Tak,
MEXCYTOYHble KonebaHusi TemnepaTypbl BO3gyxa B [HM HaOnoOeHWd B MapTe COCTaBuIiM B
cpeaHem 15,1°C, B To BpeMsi kak B aekabpe 8,09°C.

CpaBHUTENBHbIV aHanm3 3HavYeHun ALl B 3umHui (gekabpb 2006r.) n BeceHHmn (mapTt 2007T.)
Ce30HbI BbISIBUIT JOCTOBEPHO MeHbLUYIO BennumnHy AL B Aekabpe OTHOCMTENBHO MapTa.

BbilwensnoxeHHble pe3ynbTaTbl MOKasanu, YTO AMHAMMKa BEretaTMBHOW perynsumm cepgua
UMeeT pa3Hoobpa3Hble NPOSBNEHMS Yy OTAENbHbIX 06cnegyemMbix. B ogHow rpynne toHowen bonee
BbICOKMI pe3epB perynsaTopHbIX CUCTEM BbISIBNEH B CEHTADPE, B Apyron — B MapTe, a B TPETbEN —
CYLLLECTBEHHbIX CE30HHbBIX M3BMEHEHUI B COCTOSIHUUN PETYSTOPHbIX MEXAHM3MOB HE OTMEYEHO.

SEASONAL CHANGES IN THE PARAMETERS OF HEART RATE VARIABILITY U BOYS
Stepanova G.K. 1, Kozlov V.I.2

'Institute of Medicine of North-Eastern Federal University. MK Ammosova
2Institute of Space Physics Research and Aeronomy. JG Shafer, SB RAS, Yakutsk, Russia
e-mail: v.kozlov @ ikfia.ysn.ru

A 4 series of surveys, which were attended by 20 boys. In each series the same boy was
examined again 5-6 times. Studies carried out in a few days without marked deviations of the
geomagnetic field. 1-series of surveys conducted in the fall (from 16.09. At 07.10. 2005), it was
attended by 9 students, the number of surveys was - 59. In the second series, held in the spring
(from 13.03. At 25.03. 2006), involved the same as in the first series, 9 students, the number of
registrations was also 59. In the third - the winter (from 14 to 25.12. 2006) and in the fourth - the
spring series (with 3.12. To 24.03. 2007) involved a new group of students - 11 boys, the number of
surveys - from 57 per series. The total number of fragments analyzed by the ECG in all 4 episodes
of this series of studies was - 232.

Average values of HRV in the 1 st (September 2005). And the 2 nd series (March 2006).
Survey of the same nine boys were not significant differences. The exception was the only index of
RMSSD, whose value was significantly higher in September. The latter circumstance is evidence of
the predominance of the parasympathetic regulation of heart rate level in the autumn compared with
spring.

March in the days of the survey was characterized by large day to day differences in
atmospheric pressure (on average 10.9 mb) for September (5.6 mb). It is known that the
appearance meteopaticheskih reactions is largely due to human exposure to day to day fluctuations
in atmospheric pressure, the critical value which is 8.5 mb. The mean values of day to day
fluctuations in air temperature during the observations from autumn to spring differed less
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significantly: in September 10,1 ° C, in March of 13,8 ° C. Also, small differences were observed in
the light: In September, the value of the total radiation is in Yakutsk 6.6 Kcal/cm2 in March - 7.6 kcal
/ cm2.

In four subjects (44.4%) fall significantly above the value RMSSD, and three of them are
significantly lower than the MI relative to March. Two of the four in September and significantly
higher values of SDNN, HF power and lower values of heart rate and AMO. These data indicate a
higher functional reserve of the autonomic regulation of these students in September. In other three
surveyed (33.3%), state regulatory system is improved in March compared with September, as
evidenced by the significantly larger values of SDNN, power HF-waves, and smaller values of AMO
and the Ml in the spring than in autumn. Two of the students found no seasonal differences in the
values of most parameters of HRV.

Comparison of the average for the group examined the characteristics of HRV recorded in the
winter and spring seasons, revealed significant acceleration of heart rate in December, relative to
March, accompanied by a significant increase in power HF-and LF-waves without changes in other
HRV parameters. The latter circumstance is evidence of increased total activity of the sympathetic
and parasympathetic activity of ANS in December, which may be viewed as a sign of an adaptive
response to the impact of harsh environmental factors. In the days of observation the average air
temperature was 35 ° C with variations from - 19,8 ° C to - 44,1 ° C, moreover December
characterizes the minimum intensity of solar radiation - 0,4 Kcal/cm2, while in March the total
radiation is 7,6 Kcal/cm2.

Significant decrease in the average for the group examined the high values of power (HF) and
low (LF) frequency in March indicates a decrease in overall autonomic tone, and possibly a reaction
to sudden changes in meteorological factors. So, day to day fluctuations in air temperature during
the observations in March amounted to an average of 15,1 ° C, while in December of 8,09 ° C.

Comparative analysis of blood pressure values during the winter (December 2006). And Spring
(March 2007). Seasons revealed a significantly smaller amount of ADD in December relative to
March.

The above results showed that the dynamics of the autonomic regulation of heart has various
manifestations in individual subjects. In one group of young men a higher reserve of regulatory
systems detected in September, in another - in March, and a third - of significant seasonal changes
in the status of regulatory mechanisms were not observed.

WCCNEOQOBAHUE HEYMPYIUX BSAUMOAENCTBUA BTOPUYHbIX 9NIEKTPOHOB C
BUOCTPYKTYPAMMU

Cyxoeusi M.N., lagppaHbow M.UN., LllaghpaHbow U.N.

Yxropoacknin HaumoHanbHbI YHUBEPCUTET, r.YXXropog, YKpanHa
e-mail: Ishafr@rambler.ru

Ona noHumaHua OMoU3NYECKUX MEXAHM3MOB BIUSIHUSA (PaKTOPOB KOCMUYECKOW MNOrobl
HeoOXOAMMO Y4YWUTbIBaTb POfib BTOPWUYHBIX W3MNYYEHUA, B TOM YMCIE HU3KOIHEPreTUYECKMX
3MNEKTPOHOB, KOTOPbIE BO3HWKAKOT B 3HAYMTENbHOM KONMYECTBE MPU B3aMMOAEWCTBMM pagmnaumun
BbICOKMX 3HEPIrMn ¢ BewecTBoM. B goknage coobuwiarotca pesynbtaThl UCCNeaoBaHNs (U3NYECKMX
NpoLEeccoB BO3DYXOEHWUS Y MOHU3ALUU, MHALIMMPOBAHHBIX B BMOMOreKynax anekTpoHHbIM y4apoM.
B aKkcnepumeHTax BTOpUYHbIE YacTWUbl MOAENWPOBANMCb MYyYKOM 3MIEKTPOHOB pPErynmpyembix
3Heprun B mHTepBane 0,3-100 aB. Mcnonb3oBanca crneumanbHbii UICTOMHUK, pa3paboTaHHbI Ha
OCHOBE NATUINEKTPOAHON SMEKTPOHHOM MYLLKU C 3HepreTudeckon HeoaHopoaHOCTbIo AE 4, ~0,3 3B
[1]. Usyyaemble 0OBEKTbI: KOMMOHEHTbI HYKIMEVMHOBBIX KACMOT, KAHOHUYECK1e OCcHOBaHus. B paboTte
nccregoBaHbl  OCOBEHHOCTU  MIOMUMHECLIEHUMM  BO3DYXXAEHHBIX  MOMekyn U obpas3oBaHus
MOJEKYNSIPHBIX MOHOB MpY B3aMMOLEWCTBMU C MyYKOM 3FIEKTPOHOB B ra3oBoun ase. B npsimom
aKcnepvmMmeHTe Obinv n3amepeHbl abCoMOTHBIE 3HAYEHMS CEYEHUI (BEPOATHOCTEN) BO3OYXXKOEHNS 1
MOHU3aLMN MONEKYN, WU3y4YeHbl WX 3HEPreTU4eckne 3aBUCMMOCTU - (DYHKUMM BO3OYXOEHUS W
PYHKUMM MOoHM3aumn. MNMokasaHo, YTO CMNEKTPbl JIIOMUHECLEHLMN UMEIKOT CITOXHYI0 CTPYKTYpY. [Mpu
Heynpyrmx B3aVMOLENCTBUAX INIEKTPOHOB C HYKNEOTUAHbIMM OCHOBaHUsIMM  HabnopaeTcs
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n3ny4eHume He TOJ1bKo C BO36y)K,EI,eHHbIX MOIEeKynApHbIX COCTOSIHMI (CI/IHI'.I'IGTHbIX n TpI/II'IJ'leTHbIX), HO
Takke JHOMUHECUMPYIOT (bpaFMeHTbl OocHoBaHun. [laHHas MHTEpnpeTauna noatrBepXxgaeTcad
BbIMOJIHEHHbIMKA HaMW KBAHTOBO-XUMWYECKMMUN pacyHeTamMu. OcobBeHHO BaXHO, 4TO B ycnoBuAax
SNIEKTPOHHOIo yaapa 06paaoBaHV|e MeTacTabuIbHbIX OONroOXmBywnx  TPUNMETHbIX COCTOSIHUI
6I/IOMO.I'I€KyJ'I n CbOpMVIpOBaHI/Ie oTpuuaTeribHbIX MONEKYNAPHbIX MOHOB ABJIAKTCA HeNMHENHbIMN
npoueccamu. COOTBeTCTByIOLLI,I/Ie (byHKLI,I/II/I BO36y)K,D,eHl/I$| N MOHU3aUunUn [JOCTUraloT CBOUX
MaKkCUMarnbHbIX 3Ha4YeHWI npn BeCbMa MallblX 3HEepPrnAax 3NeKTPOHOB (1-4 SB) n NMerT
pe30HaHCHbIIZ XapakTtep. 3ameTum, 4TO Takue cbmsvlqecme B3aUMOAENCTBUSA B KMBbIX KreTKax
MOryT BbI3blBaTb Be€CbMa HeOO4HO3Ha4Hble Ouonormnyeckne nocnencTeus: CTUMynnpoBaHue (B
cny4vae Bos6y>|<,qu|/|$| MeTacTabunbHbIX COCTOHHMVI) nnn aerpagauuio (Flpl/l pacnage HecTabunbHbIX
oTpuuaTerbHbIX VIOHOB).

Nutepatypa
1. Shafranyosh l.I., Sukhoviya M.l., Shafranyosh M.l. J.Phys.B: At.Mol. Opt. Phys., 2006, v.39,
p.4155-4162.

INELASTIC INTERACTIONS OF SECONDARY ELECTRONS WITH BIOSTRUCTURES
Sukhoviya M.I., Shafranyosh M.I., Shafranyosh I.I.

Uzhgorod National University, Uzhgorod, Ukraine
e-mail: Ishafr@rambler.ru

Interest in experimental studies of the inelastic processes of electron-impact in the molecules
of biological relevance is related to the significance of the problem of intracellular irradiation of
biological structures by secondary electrons produced in the substance in quite considerable
amounts under the influence of different type radiation. The article deals with the results of
experimental investigations of excitation and ionization processes in nucleic acid bases molecules
in gas phase by low-energy electrons.

Electron beam source (0,3-100 eV) was used for physical modeling of these processes. The
electronic beam was formed by the five-electrode gun with a tungsten cathode [1]. The electron
energy spread (FWHM) being AE., ~ 0.3 eV. The emission (luminescence) spectra of molecules
were obtained, as well as the electron energy dependences of the effective excitation and ionization
cross sections (excitation and ionization functions) of the molecules.

The interaction of slow electrons with molecules is accompanied by the occurrence of
complicated emission spectrum and it testifies to the intensive fragmentation of molecules.
Radiation spectrum is formed by the processes of the molecules’ excitation and dissociative
excitation with ionization. The experimental information is compared with the calculations of nucleic
acid parameters. Forming of metastable triplet excited states and negative ions of the investigated
molecules takes place at very small energies (1-3 eV) of the electrons and carries nonlinear
resonance character. To it testify the intensive narrow maximums in energy dependences of
excitation and ionization cross sections. It has been noted that due to the resonance mechanism of
the negative ions formation just at low incident electron energies considerable disorders in the
nucleic acid macromolecules are probable. On the other hand, the long-lived metastable excited
states of molecules can lead to stimulating effects of. The obtained data can be used for estimating
the radiation changes in the molecules of DNA and RNA in case of internal irradiation of
biosystems.

References
1. Shafranyosh I.I., Sukhoviya M.l., Shafranyosh M.l. J.Phys.B: At.Mol. Opt. Phys., 2006, v.39,
p.4155-4162.
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3®PEKTUBHOCTb AEUCTBUA CONMHEYHOIO U3NYYEHUA HA OPFTAHU3M
Tecmoe B.B.
Mepmckun rocygapcTBeHHbIN yHUBepcuTeT, NepMb, Poccusa

M3BeCTHO, YTO XM3Hb Ha 3emMne cyllecTByeT 3a cHeT nanyyveHnss ConHua, aHeprus KOToOporo
nepegaetcs Ha 3emrnio C MOMOLLLIO 3fIEKTPOMAarHUTHOro uanydeHns (OMU). BMU npuHaTo
XapakTepusoBaTtb OSMHOW BOSHbI M YacToToM YacTtoTa cnekTpa BOSH U3MEHSIETCA OT 10° po 10%°
lu, a anuHa - ot 10° km ao 510 m. ConHeuHblit CMEeKTP NPUHATO AenuTb Ha Ananas3oHbl. CnekTp
OMW ycnoBHO nogpas3gensdetca Ha [guanas3oHbl: MPOMbILISIEHHBIX BOSH, PaAvOBOSHOBLIN,
MMWKPOBOJTHOBbIMN, WMHGPaKpPacHOro  M3nyyeHus, BUOMMbIX  BOJIH,  ynbTpacroneToBbin,
PEHTTEHOBCKOTO M3Ny4YeHMsT U ramma wuanyyvyeHnsi. MexaHukn cuuTarT, 4YTO Npu  OENCTBUM
rapMOHUYECKNX KonebaHmi  OObeKkT MonyyaeT 3JHepruto KornebGaHWi M BO3HMKAET PE30HaHC.
Pe3oHaHC BO3HMKaeT, ecnu 4acToTa KkornebaHui BOMH COBMagaeT C 4acToToM COOCTBEHHbIX
KonebaHuih obbekTa.

OnuHa BonH npombiwneHHoro AuanasoHa oT 100000 km go 500 km. 3dpdeKkTMBHOCTB
OEVNCTBUSI BOSH 3TOrO AmanasoHa Ha opraHvMam Huska. OMW aTtoro guanasoHa gaBHO M3ny4daercst
BCEMW 3NEKTPOCTaHUMsIMM Oonblion 1 Manon mowHoctu. OgHako B nutepaTtype OTCYTCTBYHOT
CBEeAEHMS O TOM, YTO NepcoHan aTuxX NpeanpuaTyiA NofnyYaeT BpeaHoe Bo3gencrane ot MU,

[nnHa BOMH pagMOBOSIHOBOrO Amanas3oHa mameHsietcss B npegenax ot 500 km go 1,0 m.
KopoTk1e BOMHbI 3TOro AMana3oHa CpaBHMMbI C pa3mMepamMm YernoBeveckoro opraHuama. lNoatomy y
niogen, KoTopble ANUTENbHOE BpeMS paboTanu B gManasoHe KOPOTKUX paanoBOIH, HabnogatTes
pasnuyHble paccTpoMCTBaA HEPBHOW cucTeMbl. [lpyu ANUTENbHOM BO3OEWCTBUM  BO3MOXHDbI
pacctponctea LIHC, HapyweHne OOMEHHbLIX MNpOLECcCOB, HEPBHO-NCUXUYECKME PACCTPOMCTBA,
ObICTpOE pa3BUTUE YTOMITEHMS.

MuvkpoBOMnHoOBbIM Ananas3oHa ( oT 1 meTpa 4o 3 MM) MOMHOCTBIO YKMNaabiBaeTCs B pasfmyHbIX
opraHax M TKaHsax opraHuama. ['eHepaTopbl cBepxBbICOKMX YacToT (CBY) WmMpoko NpumeHsitoTcs B
MeauumuHe Ons NporpeBaHus OTAenNbHbIX Yacten Tena. CnegyeTt 3aMeTUTb, YTO MOLLHOCTb TaKMX
reHepaTopOB MEHbLLE MOLLHOCTM reHepaTopOB 3NIEKTPOCTaHUMA, a 3¢hpdeKTUBHOCTbL BO34ENCTBUS
Ha YenoBeka 3Ha4YnTenbLHO bornbLe.

[dnuHa BOMHbI TENMoBoro usny4veHunss ot 3 mm o 780 HM. Tenno — HeoGxogMmMoe ycrnosue
CYLLIECTBOBaHMSA BCEX OPraHmsMoB. [vHa BOMHbI 3TOr0 M3Ny4YeHUsl COOTBETCTBYET  pasMepy
KINeTOK opraHvMama, no3ToMy OpraHu3mbl O4EHb YYBCTBUTESbHBI K UBMEHEHNSIM TEMJTOBOIO PEXMMA.
[axe HebonbliMe kKonebaHusi CONMHEYHOW aKTUBHOCTM B 3TOWM oOnacTu onacHbl ANs KUBbIX
CyLLeCTB.

Bugumoe usnydeHue nmeet anvHy BonHbl oT 700 go 400 HM, yTo npumepHo coctasnseT 0,1
yacTb pasmMepa KreTkn. O dekTMBHOCTbL Nepedayn Krnetkam 3HEprumM 3TOro AguanasoHa O4YeHb
HM3Ka W3-3a XXNOKOW KOHCUCTEHLMM COOEPXUMOro KrneTok. PasHoHanpaBneHHoe ABMXeHue
MOMEKyNn B LUMTOMMAa3Me KIEeTKM He MO3BOMSAET akKyMynMpoBaTb 3HEPruio nany4veHus. Moatomy
XVMBOTHbIE OpPraHuU3mbl MEHEe 4YyBCTBUTENbHbI K CBETOBOMY W3MyYEHUO MO CPABHEHUIO C
NMHPaKpaCHbIM.

YnbTpaduonet npuHATO pasgenatb Ha YOA ¢ anuHon BonHbl 400-315 HM, YOB ¢ anuHon
BomHbl 315-280 HM 1 Y®PC ¢ gnvHon BorHbl 280-200 HM. YDA oTnuyaeTcsi CpaBHUTENBHO CriadbiM
Guonormdeckum genctevemM. Y®PB cnocobGCTBYET BO3HMKHOBEHWMIO MUIMEHTa MenaHuHa (3arap).
YOC aKktuBHO [encTByeT Ha 0Oenkv v obnagaer BblpaXeHHbIM OakTepuuMAHbIM OENCTBUEM.
BosgerictBne YOC Ha koxXy MOXET npoTekaTb B (hopme OCTpOro BoCManeHus C MOKPaCHEHMWEM,
OTekoM M obpasoBaHMeEM Mny3bipen. MI3BECTHO, YTO NpY OAJSIMTENBHOM HAxXOXAEHUU No4 BECEHHUM
conHuem Oernbii (Hesaropenein) 4YenoBeK MOMy4YnuT OXOr Koxu. [py 3TOM OKpyxawlme ero
npeaMeTbl U ofexaa ocTalTca xonoaHeiMu. CreqoBaTenbHO, KOXa MOMyYaeT OXOr He 3a cyeT
3HEPrM CoMHuUa, a 3a cyeT 3Heprum opraHmnama. MNMotok YOC npuBoguT K rugponumady monekyn AT
N KNeTkn normbatoT oT neperpeBa. JleTom, korga MenaHuH He NponyckaeT 4yepe3 koxy YPC,
3aropenbii  4YerioBeK MOXET HaxoguTbCA MOA4 >KAapKMM  JIETHUM  COJTHUEM  [OOCTaTOYHO
npogomknTensHoe Bpemsi. MoaTomy y NMoAen, XMBYLLMX B KXHbIX 06nacTsx, bonee TemHas koxa,
a poAVHON TEMHOKOXNX HerpoB siBnsieTcs Adpuka.

[nwvHa BonHbl peHTreHoBbIX BonH oT 50 go 0,5 aHrctpem cousmepuma ¢ pasmepamu Monekyr
N aTtoMoB. OPPEKTUBHOCTb BO3AEVNCTBUSI PEHTITEHOBCKOIO M3ITYYEHMS Ha KIETKM OYEHb HU3Kas.
lMoyemy ke OHO BbI3bIBAET rmMbenb KNeTok? lNpu B3aMMOOEenCTBUN PEHTIEHOBCKOIO U3My4YeHUsi C
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MOJiekynamMm n aToMamm KrneTku NPOUCXOAUT NOTEPS AHEPTMU U3NYYEeHNs 1 npespaLleHne oToOHOB
B YOC. ®oToHbl YPC BbI3bIBaOT rmaponm3 AT® 1 nponcxoguT BelgeneHne tenna. Mmbenb KNeTok
BbI3bIBAET HE (POTOHbI PEHTrEHOBCKOIO W3My4YeHWsi, a paccesiHHble POTOHbI M3nyyeHus (YOC),
BO3HUKLLME BHYTPU KMNETKU.

OnuHa BONHbI ramma-uanyyenunst 6nmska k pasmepam sgep. OTOHbI raMMa-usnyyYeHus He
MOryT nepefatb 3HEepruo KreTkam, XOTd MOryT WMOHM3MPOBaTb aToMbl W Bbl3blBaTb MyTaLuWu.
MpuumHa rMbenu KNeTok opraHuama Ta e, YTO U Mpu Obny4YeHUM PEHTIEHOBCKUM W3MYyYEHWUEM.
B3anmopencteme (GOTOHOB ramma-u3rnyyeHusi C BELLEeCTBOM KINEeTOK NMPUBOAUT K NpPeBpaLLeHuto
(OTOHOB ramMMa-m3rnyyeHus cHa4ana B peHTreHOBCKOe n3ry4yeHne, a 3atem B YPC.

EFFICIENCY OF ACTION OF A SUNLIGHT ON AN ORGANISM
Testov B.V.
Perm State University, Perm, Russia

It is known, that the life on the Earth exists due to radiation of the Sun which energy is
transferred{transmitted} to the Earth by means of electromagnetic radiation (EMR). EMR it is
accepted to characterize in the length of a wave and frequency. Product of these sizes is speed of
light and is a constant. Frequency of a spectrum of waves changes from 10° up to 10%° Hz, and
length - from 10° km up to 510" m.

The solar spectrum can be divided into ranges. Waves of one range operate approximately
equally on bodies of our organism. Spectrum EMR is conditionally subdivided into ranges: industrial
waves, radio waves, micro waves, infra-red radiation, visible waves, ultra-violet, x-ray radiation and
gamma radiation. Mechanics consider, that at action of harmonious fluctuations the object receives
energy of fluctuations and there is a resonance. The resonance arises, if frequency of fluctuations
of waves coincides with frequency of own fluctuations of object. It occurs, if the length of waves is
commensurable with the sizes of object.

I Length of waves of an industrial range from 100000 km up to 500 km. Efficiency of action of
waves of this range on an organism is low lower. EMR this range for a long time it is radiated by all
power stations big and low power. However in the literature there are no data that the personnel of
these enterprises receives harmful influence from EMR.

The length of waves of a radio waves range changes within the limits of from 500 km up to 1,0
m. Short waves of this range have length of the person. Therefore at people who long time worked
in a range of short radio waves, various frustration of nervous system are observed. At long
influence infringement of exchange processes, psychological frustration, fast development of
exhaustion are possible.

Radio waves of this range (from 1 m up to 3 mm) completely keeps within in various bodies
and fabrics of an organism. Generators of ultrahigh frequencies are widely applied in medicine to
warming up of separate parts of a body. It is necessary to notice, that power of such generators is
less than power of generators of power stations, and efficiency of influence on the person is much
more.

Length of a wave of thermal radiation from 3 mm up to 780 nanometers. Warm - a necessary
condition of existence of all organisms. The length of a wave of this radiation corresponds to the
size of cells of an organism, therefore organisms are very sensitive to changes of a thermal mode.
Small fluctuations of solar activity in this area threaten with greater cataclysms for alive essences.

Visible radiation has length of a wave from 700 up to 400 nanometers, that approximately
makes 0,1 part of the size of a cell. Efficiency of transfer to cells of energy of this range is very low
because of a liquid consistence of contents of cells. Different movement of molecules in cytoplasm
of a cell does not allow to accumulate energy of radiation. Therefore animal organisms are less
sensitive to light radiation in comparison with infra-red.

The ultraviolet can be divided{shared} on UVA with length of a wave 400-315 nanometers, UVB
with length of a wave 315-280 nanometers and UVC with length of a wave 280-200 nanometers.
UVA differs rather weak biological action. UVB promotes occurrence of a pigment of melanin. UVC
actively acts on fibers and possesses the expressed bactericidal action. Influence UVC on a skin
can proceed in the form of a sharp inflammation with reddening, a hypostasis and formation of
bubbles. It is known, that at a long finding under the spring sun the white (not sunburnt) person will
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receive a burn of a skin. Thus subjects surrounding him and clothes remain cold. Hence, the skin
receives a burn not due to energy of the sun, and due to energy of an organism. Stream UVC leads
to hydrolysis of molecules ATP and cells perish from an overheat. In the summer when melanin
does not pass through skin UVC, the sunburnt person can be under the hot summer sun long
enough time. Therefore at the people living in southern areas, more dark skin, and the native land
of black Negros is Africa.

The length of rentgen waves from 5 up to 0,05 nm is commensurable with the sizes of
molecules and atoms. Efficiency of influence of x-ray radiation on cells very low. Why it causes
destruction of cells? At interaction of x-ray radiation to molecules and atoms of a cell there is a loss
of energy of radiation and transformation of photons in UVC. Photons UVC cause hydrolysis ATP
and there is an allocation of heat. The destruction of cells causes not photons of x-ray radiation, and
the absent-minded photons of radiation (UVC), arisen inside of a cell.

The length of a wave scale-radiation is close to the sizes of kernels. Photons scale-radiation
cannot transfer energy to cells, though can ionize atoms and cause mutations. The reason of
destruction of cell of an organism the same, as at an irradiation x-ray radiation. Interaction of
photons scale-radiation with substance of cells leads to transformation of photons scale-radiation all
over again in x-ray radiation, and then in UVR.

BIKOBI OCOBJIMBOCTI NPO®ECIVHOT ABANTALLI B YMOBAX BMUBY NIMITYHOUYNX
®AKTOPIB POBOY0OI'O CEPEAOBULLA

Xapkoentok-banakina H.B., Medeuduyyk K.B.
Y «lHctutyT reponTonorii AMH YkpaiHny», Kui, YkpaiHa

Cepen eKomnoriyHMx BMAKMBIB, K CKIIAOOBMX €reMeHTiB pobo4voro cepegoBuLla, NiMiTyHOui
¢akTopu MalTb KOMMIEKCHY [fil0 Ha OpraHiaMm nioavHW Ta nepeayMoBriolTb  4isionorivHi
MEeXaHi3aMn MNpPUCTOCYBaHHA OO YMOB MpauedisneHocTti. MikpoknimaTr pobounx npumilleHb €
Ba&XKITMBUM TiME€HIYHNUM YMHHWKOM 30BHILLUHBOIO CEepefoBuLLA, BMAWB SIKOrO TOPKAETbCS, nepll 3a
BCe, afjanTauiiHMX pe3epBiB, ONOCEepeaKOBaHO 3aigHMX B 3abe3neveHHi npaue3aaTtHoCTi JTIANHN.
UucnenHi npaui (MTopro O.M., Wepa 1., Benikoa 3.M., Kupunosa J1.M., Cunsikin T.I. Ta iH.)
NMPUCBAYEHI BUBYEHHIO TepMOperynsauiiHux MexaHi3amiB Ta BhNNuMBaM KOMMBaHb  30BHILLHLOI
TemnepaTypy Ha CaMOMOYyTTs SK 340pPOBMX OCiIO, Tak i xBopwx. [JoBedeHi MexaHiamu cuctemu
TepMoperynsuii MalTb LUMPOKMA iana3oHOM TONMEpaHTHOCTI OO cepefoBuLla, OAHAK BMBYEHHS
dizionoriyHMx MexaHiamiB npodpecinHoi aganTadii 4o ymoB poboyoro cepegoBulla 3anulaeTbCs
aktyanbHum. Omxe, MeTow pobOoTM  BWUCTYNano  AOCAISKEHHS  BIiKOBMX  0COONMBOCTEN
ncuxodpisionoriyHoro 3abeaneyeHHs poO3yMOBOI Mpaues3faTHOCTi B yMOBax 3MiH nabopaTopHoro
MiKpoknimary.

Memoduka. O6cTexeHo 60 ocib po3yMOBOi npaui nepLioro 3pinoro Biky (21-35 pokiB — XiHKW,
22-35 pokiB — 4oNoBikM) Ta gpyroro 3pinoro Biky (36 — 55 pokiB — XiHkK, 36 — 60 poKiB — YOSOBIKN).
MpodecinHa AaisnbHICTE MogentoBanacs y BUMMSAI PO3YMOBOro HaBaHTaXEHHS 3a [ONOMOrol
KOMM'IOTEPHOIO TECTyBaHHSA, $ka € YaCTMHOK aBTOMATMYHOI CUCTEMWU MCUXOi3ioNnoriyHoi
OiarHOCTMKM  onepaTopcbkoi  npauesgaTHocTi. 3a  pesynbTaTaMm  TECTyBaHHS  aBTOMaTU4HO
po3paxoByBannCb MOKA3HWKU  MNCUXOMI3ioNOriyHNX  YHKUIA — CNpUAHATTA  4Yacy, yBara,
KOpoTKoYacHa Mam’siTb Ta MOKAa3HWKM PO3YMOBOI Mpaue3daTHOCTi — HaAivHICTb, LUBMAKICTb
nepepobku 30poBOi iHpopMaLii Ta NPOAYKTUBHICTE. [oChigKeHHsT NPOBOAMMM 3a HOPMAaTUBHUMM
3HAYEeHHAMM MapaMeTpiB MIKpOKMiMaTy B yMOBax OMNTMMarnbHOro (TemnepaTtypa MNpUMILLEHHS,
BiJHOCHA BOJIONCTb, LUBMAKICTb PyXy MOBITPS) Ta AOMYCTUMOrO pPiBHA MiKpoKmimMaTty (Temneparypa
npuMiLLLeHHs1). Ons gisionoriYHoi OuiHKM OYHKUiOHaNBHOrO BiKy OBGCTEXEHUX BUKOPWUCTOBYBanu
METOAMKY BW3HAYEHHs TEeMMNy CTapiHHS MAUMHWU, po3pobneHy B IHcTuTyTi repoHTonorii AMH
YkpaiHu.

Pesynbsmamu ma eucHo8Ku. B ymoBax MikpokrimMaTy onTMMarbHOro piBHsS B 0CiO 060X BiKOBMX
rpyn MOKa3HWMKM pPO3YyMOBOI Mpaue3faTHOCTi, K KpuTepii OUiHKM npodeciiHoi  aganTtadii,
Bignosiganu mexam BikoBoi Hopmu. OpHak, B rpyni Apyroro 3pinoro BiKy OCiO 3 NpMCKOPEHUM
TeMNOM cTapiHHA Oyno Ha 25% Oinblue, HiXXK B MOMOALIN 3a BikOM rpymi, Ha (OHi 36inbLUEHHS
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YHKUiOHaNbHOrO BiKY Haj KaneHaapHuWM, WO [O03BOMAE CTBEpAXYBaTU MPO HAasiBHICTb BiKO-
CTaXeBOi TeHAEHLi 4O NoripLUeHHs 3aranbHOro yHKLOHaNbHOro ctaHy obcTexeHnx ocib.

Mpu noripweHHi MikpoKMiMaTy [0 BEPXHbOI MeXi [OMyCTUMOro piBHS  (NigBULLEHHS
Temnepatypu noBiTps o 28-30°C) cnocTepiranocss HacTynHe: B OCiO Apyroro 3pinoro BiKy
3HWKEHHS PO3YMOBOI NpaLe3faTHOCTI A0 HU3bKOTO PiBHSA, NOTipLeHHs obcsry yBarm Ha 25-30% Ta
KopoTko4acHoi nam’siti Ha 30-40%, Ha Tni cTabinizauii nokasHWka HagiiHoCTi; B ocid neplioro
3piNoro BiKy — 3HWXXEHHS NOKa3HUKa po3yMOBOI Nnpaue3faTHOCTI O cepeHbOro piBHA, NOripLUeHHS
yBarn Ha 20-25%, 3HWKeHHs1 0bcary KopoTkodacHoi nam’aTi Ha 20-25% Ha Tni crtabinisauii
NPOAYKTUBHOCTI AiANbHOCTI. AHani3 AaHWxX MOHITOPUHrY 3aranbHOro YHKLIOHANbLHOro CTaHy
BUSIBUB MOripLUEHHA MOKa3HUKIB NeBHUX (i3ionoriyHux CUCTEM, 30Kpema cepLeBO-CYAMHHOI Ta
AnxanbHoi, B JOCTiAXyBaHMX 0cCib 060x BikoBMx rpyn. Y 35% xiHok Ta 28% 40nOoBIkiB rpynu Opyroro
3pinoro BiKy MOKa3HMKWM apTepianbHOro Tucky Oynu Buwi 150/95 MM.pT.CT., WO CBigYMTL MNpO
HasIBHICTb TEHAEHLUiT 4O NaTONOrYHOro BiOXMIEHHS Y (OYHKLIOHANbHOMY CTaHi CMCTeMM KpoBOObiry
Ta MOXe MnpuBECTM [0 HebaxaHux ycknagHeHb. Ockinbkn ocobnuBo 4yTnvBMMK [0 Nepenagis
TemnepaTyp BBaXalTbCHA MOAWN 3 CYAMHHUMWU XBOpobamu, a, cepen HWX, XBOPi Ha FiNepTOHIYHY
XBOpoOy, BUSIBIIEHE BIKOBE 3HWXXEHHSI CTPECOCTINKOCTI CEepLEeBO-CYOMHHOI CUCTEMMU Bigobpaxye
cneundiky MexaHiamy NpUCTOCYBaHHs L0 MiOABULLEHHA TemnepaTtypu MOBiTps pobo4oro
NPUMILLLEHHS.

Mpw noripLeHHi MiKpOKMiMaTy A0 HWKHLOI MEXi LONMYCTUMOro PiBHSA (3HWKEHHA TemnepaTtypu
nosiTpsa 4o 19-21°C) B oci6 060x BiKOBUX rpyn BiabyBanucs CTaTUCTUYHO 3HAYMMIi 3MiHW NMOKa3HWKa
CNpUMHATTA Ta yBaru y Oik MOriplweHHsa Ha Tri ctabinisauii B Mexax BiKOBOi HOPMW MOKA3HMKIB
npauesgartHocTi. Y oci® gpyroro 3pinoro Biky TakoX 3adikCoBaHe 3HWKEHHS LUBMOKOCTI nepepobkm
iHbopmauii Ha 20%. Pa3om 3 Tum, 3a pi3ionoriyHO OLIHKOK MOKa3HWKIB (OYHKLIOHANbHOro BiKy
OOCTOBIpPHOI pi3HMUi He Oyno BMSBMEHO, MOPIBHSHO 3 MOHITOPMHIOM B YMOBax OMTUMarbHOro
MiKpoknimary.

TakuMm 4YMHOM, aHarni3 pesynbTaTiB AOChigKEeHb JO3BOMNSAE KOHCTATyBaTU OCOGMMBOCTI NposABY
TEPMOpPErynsaliiHUX MEXaHi3MiB B OOCTEXEHUX OcCiO pi3HOro BiKy B 3anexHOCTi Big Xapaktepy
TEPMIYHMX MoApasHeHb Ta MiATBEPAXKYKOTb fiTepaTypHi AaHi CTOCOBHO TOroO, L0 XONogoBa
peLenTopHa cuctema BUCTyMnae MpOBIQHOK CUCTEMOK B TepMmoperynsauii nioguHu. PesynbtaTtu
aHanisy KpuTepiiB npauesfaTHOCTI Nniofen pisHOro BiKy B yMOBax BMMMBY NiMITyHOUMX pakTopis
pobo4yoro cepefoBuvla OOBOASATb BiKOBi TeHAEHUil aganTauiiHux MexaHiamiB OO 3MiH yMOB
npaueqisanbHOCTI Ta XapakTepusyloTb AudepeHUinHi napameTpu npodecinHol aganTadji B ymoBax
JOonycTMMOro MikpokrnimaTy, a came HafivHICTb, MPOAYKTUBHICTb [OiANbHOCTI Ta LIBUOKOCTI
nepepobku iHdopmalLii.

AGE-OLD FEATURES OF PROFESSIONAL ADAPTATION IN CONDITIONS OF INFLUENCE OF
LIMITING FACTORS IN WORKING ENVIRONMENT

Kharkovlyuk-Balakina N.V., Medvydchuk K.V.
Institute of Gerontology of the Academy of Medical Sciences of Ukraine, Kiev, Ukraine

Among the ecological influencing, as component elements of working environment, limiting
factors have the complex operating on the organism of man and reflect on physiology mechanisms
of adaptation to the terms of working activity. A microclimate of working places is the important
hygienical factor of external environment, influencing of which touches, foremost, adaptation
reserves, involved in providing the capacity of man. Numerous works (Gorgo Y.P., Sherd I.,
Belikova Z.P., Kirilova L.M., Sinyakin P.G. and others) are devoted to study of thermoregulatory
mechanisms and influencing of fluctuations in an external temperatures to health of both healthy
and sick persons. The mechanisms of the system of thermoregulation are proved to have wide
range of tolerance to the environment, however the study of physiology mechanisms of professional
adaptation to the terms of working environment remains up-to-date. Consequently, the purpose of
this work was research of age-old features of the psychophysiological providing of mental capacity
in the conditions of changes in laboratory microclimate.

Method. 60 persons of mental work of the first mature age (21-35 years — women, 22-35 years
— men) and second mature age are inspected (36 — 55 years — women, 36 — 60 years — men).
Professional activity was designed as a mental loading by the computer testing, which is part of the
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automatic system of psychophysiological diagnostics of operator capacity. As a result of testing the
indexes of psychophysiological functions — perceptions of time, attention, brief memory and indexes
of mental capacity — speed of processing of visual information — were automatically counted.
Researches were conducted under the normative values of parameters of microclimate in the
conditions of optimum (temperature of working space, relative humidity, rate of movement of air)
and possible level of microclimate (temperature of working space). For the physiology estimation of
functional age of inspected the method of determination of rate of senescence of man was used,
the method was developed in the Institute of gerontology of AMN of Ukraine.

Results and conclusions. In the conditions of microclimate of optimum level the indexes of
mental capacity, as criteria of estimation of professional adaptation, answered the limits of age-old
norm for the persons of both age groups. However, in the group of the second mature age of
persons with the speed-up rate of senescence was 25% more than in a junior age group, on a
background the increase of functional age above calendar, that allows to assert about the presence
of age tendency to worsening of the general functional state of persons of pre-pension age.

At worsening of microclimate to the top limit of possible level (an increase of temperature of air
is to 28-30°C): for the persons of second mature age of decline of mental capacity to the low level,
worsening of volume of attention on 25-30% and brief memory on 30-40%, on a background
stabilizing of reliability index; for the persons of the first mature age — decline of index of mental
capacity to the middle level, worsening of attention on 20-25%, decline of volume of brief memory
on 20-25% on a background stabilizing of the productivity. The analysis of data of monitoring of the
general functional state found out worsening of indexes of the certain physiology systems, in
particular heart-vascular and breathing, for the probed persons of both age groups. In 35% women
and 28% men of the second mature age group, the indexes of arterial pressure were higher than
150/95 mm.Hg., that testifies to the presence of tendency to the pathological rejection in the
functional state of the system of circulation of blood and can result in undesirable complications.
People with vascular illnesses are considered especially sensible to the overfalls of temperatures,
and, among them, patients with hypertensive illness, found out the age-old decline of stress of the
heart-vascular system and represents the specific mechanism of adaptation to the increase of
temperature of air in working place.

At worsening of microclimate to the lower limit of possible level (a decline of temperature of air
is to 19-21°C) the persons of both age groups had statistically meaningful changes of index of
perception and attention toward worsening on a background stabilizing within the limits of age-old
norm of indexes of capacity. For the persons of the second mature age the decline of speed of
processing of information is also fixed on 20%. At the same time, it was not discovered by
physiology estimation of indexes of functional age of reliable difference, comparatively with
monitoring in the conditions of optimum microclimate.

Thus, the results of analysis characterize the age-old features of thermoregulatory mechanisms
for the inspected persons of different age depending on character of thermal irritations and confirm
literary information in relation to that cold receptor system by the leading system in
thermoregulation. The results of analysis of capacity criteria in the conditions of influencing of
limiting factors of working environment take the age-old features to display the adaptation
mechanisms to the changes of terms of microclimate and characterize the differential parameters of
professional adaptation in the conditions of possible microclimate, namely reliability, productivity of
activity and speed of processing the information.
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BAPUABEJIbHOCTb 3AEOJIEBAEMOCTU TYGEPKYJIE3OM B EBPOIE U CTPAHAX CHI
3ATIEPXOL C 1990 MO 2009 rr. U EE CBA3b C CONTHEYHOU AKTUBHOCTbIO

" leiicnep 10.B., >’ MapmsbiHtok B.C.

! OTKpbITbI MEXOYHAPOAHbIV YHUBEPCUTET pa3BuTUs YenoBeka «YkpanHay, Kues, YkpanHa
e-mail: yuliya.tseysler@gmail.com
2 KneBCKMI HaLMOHATbHBbI yHuBepcuteT nmeHn Tapaca LesyeHko, Knes, YkpavHa
e-mail: mavis@science-center.net

[aHHble MHOrouYUCrEeHHbIX UCCNeaoBaHUN CBUAETENbCTBYIOT O TOM, YTO XapakTtep TeyeHus
PasnuyHbIX MH(EKUMOHHBIX 3aboneBaHu B ONPELENEHHON CTEMNEHW KOPPENMPYET C COSTHEYHOW
aKTMBHOCTbIO. Tybepkyrnea npuHagnexuT K rpynne coumarnbHO 3Ha4yMMbiX GonesHen, KoTopble Ha
COBPEMEHHOM 3Tane B HEKOTOPbIX CTpaHax MpuobpeTarT yrpoxarwlune macltabbl. YxygweHue
3AMMOEMMYECKON CUTyaUMK, Kak MpaBuiio, obYyCroBMEHO couumanbHbIMU hakTopamu, ogHako, U B
coumnanbHo 6narononyyHbIX CTpaHax 3NMAEMMONIOTMYECKAd CUTyauus Bbl3biBaeT OeCMnOKOMCTBO.
PaHee Obino oGHapyxeHo, uTo B YkpauHe ¢ 1997 no 2006 rr. 3aboneBaemocTb Tybepkyrne3om
XapakrtepusoBanacb ObICTpbIM pPOCTOM C  MOCMNEeAylLWNUM CHWKEHMEM  3aboneBaemMocCTMy.
OpHoBpeMeHHO € 3aTuM 3aboneBaemMocTb TyOepKyné3oMm B YyKasaHHbI nepuog Konebanacb
OTHOCUTENBLHOrO NMHENHOro TpeHaa. B gaHHOM OvHaMWKe KOCMHOP-aHanm3 Mo3BOSIAS BbISIBUTb
Hanbonee yctonumeble nepuoabl 3,55+0,03, 4,26+0,05 n 8.0+0.01 roga, KoTopble W3BECTHbLI B
rennodusmke. ATo NO3BOMNWIIO NPEANONOXUTL O HaNMYMK CBA3N 3aboneBaeMocTn TyGepKynesom B
KOCMWYECKOWN NMOrogon, KOHTPOSTMPYEMOW COMNHEYHON aKTUBHOCTLIO. B CBA3M C 3TMM Lenblo JaHHOro
nccregoBaHusa Obin aHanus guHamukn 3aboneBaemocTn TyGepkynesom B cTpaHax EBponbl u CHI
B nepuog ¢ 1990 no 2009 rr.

AHanua 6bin NpoBedeH Ha CTaTUCTMYECKOM MaTepuarne no 3aboneBaemocTn TyOepKynesom
BO3, npeacraBneHHOM Ha oduumanbHbiX BEG-CTpaHNYKax 3TOW OpraHn3auum B OTPLITOM JOCTYMeE.
O6paboTka CTaTUCTMYECKMX [OaHHbIX OCYLLECTBNANack B Cnefylller nocrnegoBaTeribHOCTU:
BbISIBMEHNE JIMHEMHOro TpeHAa nokasaTenen 3aboneBaeMOCTM W HaxoXOeHue Bapuauumn
OTHOCUTENbLHO 3TOro TpeHaa.

AHanua 3aboneBaemMocTu Tybepkynesom nokasan, 4Yto B 6GonbluMHCTBE CTpaH 3anagHown
EBponbl 3a6oneBaemMocTb Ty6epKyne3om Obina HU3KOM Ha HadanbHOM 3Tane 3KCNepUMEHTANbHOIO
nepuoga (nopsaka 10-30 cnydaeB Ha 100 000 >kutenen) n Ha NPOTSHKEHWMM YKA3aHHOrO nepuvoga
cHuM3unacbk B 2-3 pasa. B ctpaHax BocTtouHon EBponbl 3aboneBaemMocTb Obina NnpuMepHo B 2 pasa
Bbilwe. B crpaHax CHIT ypoBeHb 3aborneBaemocTy Obil B HECKONbKO pa3 Bbille, YeM B CTpaHax
EBponbl. 3kcneptsl BO3 cBA3bIBAOT Takne pasnuymMsi C YpoBHEM coumanbHoro bnarononyuvs m
3(pPEKTUBHOCTLIO CUCTEMbI 30pPaBOOXPAHEHMS1 B pasHbIX CTpaHax. TeM He MeHee, obpawaer
BHMMaHue TOT ¢pakT, 4To B cTpaHax CHI B uenom 3aboneeaemocTb Bo3pactana k 2007-2008 rr.,
rocrie 4Yero 3TOT POCT 3amMeanuncs U CMEeHUNCs B psioe CTpaH CHWXKeHnem 3abonesaemocTtu. [Mpu
3TOM HET OCHOBaHUWN TFOBOPUTb OO YMy4yllEeHWM COUManbHO-3KOHOMUYECKOW CUTyauun B 3TUX
CcTpaHax. AHanuM3 AdaHHbiX MO AuHamMuke 3aboneBaemocTn Tybepkyrnesom B YkpauHe, Poccuum,
KazaxctaHe un TypKMeHMM NokasbiBaeT ee CBA3b C 11-METHMM LUKIIOM COMTHEYHOW aKTUBHOCTM,
Korga ee MakCMMyMbl MPUXOAATCA Ha NEepuoAbl PE3KOr0 BO3PACTaHWUSI UMW CHDKEHWUS] aKTUBHOCTU
ConHua B6nun3m Makcumyma, a MMHUMYMbl — Ha MEPUOAbI C HU3KOW CONMHEYHOWN aKTUBHOCTLIO (puC.).
Cpean ctpaH BoctouyHom u 3anagHoin EBponbl nogobHasi gMHamuka XapakTepHa TOnbKo Anst
PyMbiHMM. [Ons  oOCTanbHbIX CTpaH CUTyauuMs He CTOMb OJHO3HAayHa, OHa CBfA3aHa C
OOMWHUPOBAHNEM WUIM BbICOKOYACTOTHLIX NepunoaoB konebaHui 3abonesaemoctn — 3-4, 5-6 n 7-9
net nnn 6oree NPOTSHXKEHHbIX MEPUOAOB, OLEHUTb ASIUTENBHOCTb KOTOPbIX Ha AaHHOM MPOMEXYTKE
BPEMEHM He NPeACTaBNsAETCA BO3MOXHbIM.
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lNpumeyvarus: cor — koadppuumeHT koppensaumm [upcoHa pansa  psgoB  konebaHun
3aboneBaemocTn TyDepKyne3om 1 vmcen Bonbda.

THE VARIABILITY OF MORBIDITY BY TUBERCULOSIS IN EUROPE AND STATES OF
FORMER SOVIET UNION FOR THE PERIOD FROM 1990-2010 AND ITS CONNECTION WITH
SUN ACTIVITY

! Tseysler Yu.V., Martynyuk V.S. ?

' Open International University of Human Development "Ukraina”, Kyiv, Ukraine
e-mail: yuliya.tseysler@gmail.com
2 Taras Shevchenko National University of Kyiv, Kyiv, Ukraine,
e-mail: mavis@science-center.net

These numerous studies suggest that the nature of the flow of various infectious diseases to
some extent correlates with solar activity. Tuberculosis belongs to a group social-related diseases
that at present, in some countries become rampant. The deterioration of the epidemiological
situation usually due to social factors, however, in socially well-off countries the epidemiological
situation is not optimistic. Previously, it was found that in Ukraine for period 1997-2006 tuberculosis
is characterized by rapid growth with a subsequent decrease in incidence. Simultaneously, the
incidence of tuberculosis for this period ranged relative linear trend. In this dynamic cosinor-analysis
revealed the most stable periods of 3,55 + 0,03, 4,26 + 0,05 and 8.0 + 0.01 years, which are known
in heliophysics. This fact suggested an association of tuberculosis with space weather that
controlled by solar activity. The purpose of this study was to analyze the dynamics of tuberculosis in
Europe and the CIS for period 1990-2009.

The analysis was made on the statistical data on the incidence of tuberculosis of WHO
presented on the official web pages of this organization in open access. Processing of statistical
data in the following sequence: identification of a linear trend of morbidity and the determination of
variations of morbidity indices relative to this trend.

Data analysis has shown that in most Western European countries the incidence of
tuberculosis was low in the initial phase of the trial period (about 10-30 cases per 100 000
inhabitants) and during this period decreased by 2-3 times. In Eastern Europe the morbidity was
approximately 2 times higher. In CIS countries the incidence was several times higher than in
Europe. WHO experts attributed such differences to the level of social well-being and efficiency of
health systems in different countries. Nevertheless, draws attention to the fact that in the CIS
countries in general, the incidence increased to 2007-2008. After which the growth slowed down
and was replaced in a number of reduced morbidity. There is no reason to talk about improving the
socio-economic situation in these countries. Analysis of data on the dynamics of tuberculosis in
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Ukraine, Russia, Kazakhstan and Turkmenistan, shows its relationship with the 11-year cycle of
solar activity, when it peaks occur during periods of sharp increase or decrease in solar activity near
the maximum, and minimum - for periods of low solar activity ( fig.) Among the countries of Eastern
and Western Europe is characterized by similar dynamics only for Romania. For other countries the
situation is not so clear, it is associated with dominance or high-frequency oscillation periods of
disease - 3-4, 5-6, and 7-9 years or more extended periods, to assess the duration for a given
period of time is not possible for these short time series.
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Fig. Fluctuations in the incidence of tuberculosis (cases per 100 000 population) relatively to
linear trend for Ukraine (UA), Russia (RU), Kazakhstan (KAZ), Turkmenistan (TURK), Romania
ROM).
( N)otes: cor - Pearson's correlation coefficient for the series of oscillations of tuberculosis and
the Wolf numbers.

CINABOE MAMHUTHOE MOJIE KPAUHE HU3KOW YACTOTbI YTHETAET BbI3BAHHYIO K'-
AENONAPU3ALMEN N ALETUITXONMHOM COKPATUTEIIbHYIO AKTUBHOCTb NMAOKUX
MbILLL|

Yum6antok O.B., MapmbiHiok B.C.

HHL, «MHcTuTyT Bronormnmy» KneBckoro HauuoHansHoro yHueepcuTteTa numeHn Tapaca Les4yeHko, Knes,
YkpavHa
e-mail: otsymbal@bigmir.net; mavis@science-center.net

B HacTosllee Bpemsi Ouonormyeckas akTUBHOCTb 3MNEKTPOMAarHUTHbLIX Mofen AuanasoHa
KpalHe HU3KMX 4acTOT HafeXHo ycTaHoBrieHa. OgHMM M3 BO3MOXHbLIX MEPBUYHBIX MEXaHW3MOB
OENCTBUS OaHHOrO hakTopa MOXET ObiTb CBSA3aH C MOAYNSUMEN akTMBHOCTM CUCTEM MEX- U
BHYTPUKIETOYHOM perynauun. OOHMM MpPOSABMEHUA TaKOro AEWCTBUSA MOryT ObiTb (heHOMEHDI
ycuneHums unuM ocnabneHns OUOMNOrMYeckom akTUBHOCTU pasHbIX BELLECTB MPUPOAHOTO MU
CUHTETMYECKoro nponcxoxaexus [1,2].

MeToooM TEH3OMETpUM B U3OMETPUYECKOM pexunme Oblio UCCrefoBaHO MHOYLIMPOBAHHYHO
aUeTUNXONMHOM U TUMEepPKanvMeBbIM  PAacTBOPOM  COKPaTUTENbHYIO  aKTMBHOCTb  KOMbLEBbIX
rMagKOMbILLEYHbIX MOSIOCOK Caecum KpbICbl B YCIOBUSX BO3L4ENCTBMS NMEPEMEHHOr0 MarHWTHOro
nona (MM) c¢ wvactotom 8 Ty wuHAykumen 25 wMKTN. OdGEKTUBHOCTL SMEKTPO- MU
(hapMaKkoMEXaHNYECKOTO COMPSDKEHUS MPU  3TUX YCMOBUAX OMpedensnuM nyTeMm peruncrpaumu
COKpalLeHnii, Bbi3BaHHbIX K'-genonspusaumen (TKC, 80 MM) n auetunxonuHom (AX, 10 MKm).
KnHeTuKy cokpaTtuTenbHbIX OTBETOB aHanuanposanu metogom @.B. Bypabirn u C.A. KoctepuHa [3],
KOTOpbLIN NpegycMaTpuBaEeT pacyeT HE3aBUCUMbIX OT aMMNIIMTyabl HOPMUPOBAHHBLIX MakCUMarbHbIX
CKOpPOCTEeN OTAEenbHO a3 CcokpalleHus u paccrnabneHuns. Bce cokpalleHust XxapakTepusoBanu no
nokasatenam MakcumanbHow cunbl  (f;), BpemMeHW, B KOTOpbIM OHa pgocTturaetca  (inm),
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HOPMMPOBAHHLIX MakCUMasbHbIX CKopocTen dhas cokpalleHus (V) n paccnabnexus (V) maccubl
OaHHbIX CPaBHMBANW C NCMOMb30BaHMEM NApPHOro t-Kputepwsl.

Bbino ycraHoBneHo, 4To BO Bcex criydasx (n = 13) gevictBue MIT conpoBoxaaeTcsa yrHeTeHMeM
K'-MHayumMpoBaHHbIX COKpaLLieHuit (scpeaHem Ha 23%, P <0,001), a f,, ¢ (12,9 = 1,7) MH B koHTpone
cHmxanacb go (9,9 £ 1,5) mH Ha c¢oHe MII. Tarke gencteue MIT Bbi3bIBano OOCTOBEPHOE
yBenuyeHne Bpemenu t, (0,36 + 0,04 muH. n 0,41 + 0,05 MUH. B KOHTpOre u Ha coHe MI1
cootBeTcTBEHHO, P <0,05), KoTOopoe, OgHako He oTpasunocb Ha V. [loMUMO u3MeHeHus
aMnnuMTygHbix xapakrepuctuk KC, umeno mMecto OTHOCUTENbHOE 3aMearneHve paccrabneHus
npenapaToB: V,, ymeHblwanack Ha 32,5% (P <0,01). MNMocnegytolliee NOBTOPEHME IKCNEPUMEHTOB
Ha 9TUX >Xe MafKoMbIWeEYHbIX npenapaTtax npu BbiktodeHnn MIT n ero MOBTOPHOM AENCTBUM
BbISIBUIIO paccroeHne addeKToB: B 4 npenapaTax f, BOCCTAHOBUIIOCh A0 KOHTPOSIbHOIO 3HAYEHUS,
B 5 npenapaTax - UMeno TeHOEHUUN K BOCCTAHOBIEHUIO UMM OCTanocb Ha ypoBHe adhdekta MIT, un
ewle 4 npenapatax Habnoganocb AanbHENLee CHWKEHWE Cunbl cokpaweHus. [loBTopHoe
aevicteue MI1 BbI3biBano JOCTOBEPHOE CHUXEHME fp,.

CokpalleHnsi, MHOYUMPOBaHHbIE aLEeTUXOIMHOM, OKa3anuCb MeHee 4YyBCTBUTENbHbIMU K
aevicteuto MI. TNpu gencTBum gaHHoro cakrtopa CyLlecTBeHHoe CHukeHue f, (Ha 15% wn Gonee)
ObINO 3aperncTpupoBaHO Ha MOMOBMHE rMadKoOMbILEYHbIX npenapatoB (6 u3 13). Tem He MeHee,
CTaTUCTUYECKMIN aHaNn3 BCEro MaccuBa AaHHbIX MO3BOSWI BbISBUTL AOCTOBEPHOE YMEHbLUEHME fp,
Ha 11% (P = 0,036, n = 11) OTHOCUTENBHO KOHTPOMbHbIX 3HayeHun. OcTanbHble
MEXaHOKUHETUYECKNE MOoKa3aTenu aueTUNXONUH-UHAYLUMPOBAHHbLIX cokpaweHun (fn, Ve n Vi)
OCTaBarnv1cb Ha YPOBHE KOHTPOSbHbIX 3HAYEHUA.

Takum 06pasoM, pesynbTaTbl HAWMX SKCNEPMMEHTOB NOKa3bIBatOT, YTo criabble MIT cnocobHbl
BMUATb HA COKPATUTENbHYKO aKTUBHOCTb MMaAKMX MbILL, KULLEYHUKA, BEPOATHO, 3@ CHET N3MEHEHMS
3P HEKTUBHOCTU 3NEKTPOMEXAHNYECKOTO COMPSXKEHUSA BO30YKOEHMA-COKPaLLEHNS.
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EXTREMELY LOW FREQUENCY WEAK MAGNETIC FIELD INHIBITS CAUSED BY K +-
DEPOLARIZATION AND ACETYLCHOLINE CONTRACTILE ACTIVITY OF SMOOTH MUSCLES

Tsymbalyuk O.V., Martyniuk V.S.

ESC «Institute of Biology» of Taras Shevchenko National University of Kyiv, Kyiv, Ukraine
e-mail: otsymbal@bigmir.net; mavis@science-center.net

Currently, the biological activity of electromagnetic fields of extremely low frequency range is
well known. One of the possible primary mechanisms of action of this factor may be associated with
modulation of the activity of different systems of inter- and intracellular regulation. One of the
manifestation of such action may be the phenomena of arising or decreasing of biological activity of
different substances of natural and synthetic origin [1, 2].

Using tensometric method for the isometric mode the induced by acetylcholine and high-
potassium solution contractions of circular smooth muscle strips of rat caecum was investigated
under the influence of an alternating magnetic field (MF) with a frequency of 8 Hz induction of 25
MT. Efficiency of electricity and pharmacomechanical coupling under these conditions was
determined by recording the contractions induced by K'-depolarization (HPC, 80 mM) and
acetylcholine (ACh, 10 uM). Kinetics of the contractile responses were analyzed using Burdyga's
and Kosterin’s method [3] that provides the calculation of amplitude-independent the normalized
maximum rates of individual phases of contraction and relaxation. All contractions were
characterized by indices of the maximum force (f,), the time at which it is achieved ({,), the
normalized maximal velocity phase contraction (V,:) and relaxation (V,,,) data sets were compared
using paired t-test.
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It was found that in all cases (n = 13) the effect of MF is accompanied by inhibition of K*-
induced contractions (23%, P <0.001), and f,, (12,9 £ 1,7) mN in the control was decreased to (9,9 +
1,5) mN upon action of magnetic field. The MF action caused a significant increase t, (from
0,36+0,04 min in control to 0,41+0,05 min upon MF P<0,05) and was not reflected in V.. In addition
to changing the amplitude characteristics of HPC, there has been relatively slow relaxation of
smooth muscles: V,, decreased by 32,5% (P <0,01). The subsequent repetition of the experiments
on the same smooth muscle preparations, when we turn-off and turn-on the MF again, showed a
bundle of effects: f,, restored to control values in 4 samples; there was a tendency to recovery in 5
of the samples or remained at the level of the after-effect of MF; the further decline of contractile
force in 4 samples. Repeated action of MF caused a statistically significant decrease of f,.

The contraction induced by acetylcholine were less sensitive to the action of a magnetic field.
The significant reduction £, (15% or more) were recorded under the action of this factor for 50% of
smooth muscle samples (6 of 13). Nevertheless, the statistical analysis of array data revealed a
significant decrease of f, by 11% (P =0,036, n=11) relatively to control values. The other
mechanokinetic indices of acetylcholine-induced contractions (t,, V.. and V,,;) remained at control
levels.

Thus, the results of our experiments show that the weak magnetic field can affect the
contractile activity of intestinal smooth muscles, probably due to changes in the efficiency of the
electromechanical coupling of excitation-contraction.
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BUBITMOMETPUYECKUE NMOKA3ATEIN I/ICCHE,EI,QBAHVIVI BMONOIMNMYECKOIro AEUCTBUA
HENOHU3WUPYIOLLEM PAOVALINA
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HeunoHuaupytowas paguaumsi HECOMHEHHO SIBMSIETCS  CYLECTBEHHbIM  KOCMUYECKUM
dakTtopom. UHTepec k Buonormvecknum acpdpektaMm HEMOHU3UPYIOLLIEN paguauun pasHbIX BUAOB -
anekTpoMarHuTHbIX (AMIT), mariuTHbIx (M) T anekTpudeckunx (3) nonen - cywecTByeT B TeYEHME
MHOMMX CTONeTMn u gaxe Ttoicadenetun [2]. B XX Beke poccunckue nccnegosaTtenu (Bkntoyas
aBToOpa AaHHOWM paboTbl) BHECNM CYLLECTBEHHbLIN BKNaA B pa3BuTMe 3Ton Npobnemei.

BubnuomeTtpuyecknii aHanus nyonuvkaumMi No 3MNeKTPOMarHWTHOW 6uorormm [o Cux Mop
npoBegeH He Obii. [MoaTomMy Mbl Hayanu OuGnMomeTpuyeckne wuccnegoBaHue Mo AHHON
npobneme. CocTosiHMe wnccnenoBaHuin Ouonormyeckmx adEEKTOB HEMOHM3NPYIOLLEN paguaumun
ObINo n3yyeHo Ha ocHoBe 6a3bl gaHHbix "Medline" n "Current Content System Search”, gocTynHbIx
yepes UHTEPHET.

PaccmoTpeHa vMHdopmauus No 3rekTpoMarHUTHOM Guonorumn, HakonreHHas B mupe 3a 35-
netHun nepviog BTOpon nomnoBuHbl XX Beka (1966-2000). NpoaHann3vMpoBaHbl KONMYECTBEHHBIE
XapakTepuUcTUkLN onybnMKoBaHHbIX paboT OTHOCUTENbHO Guonormdeckoro gewnctens IMIT, MM n
3rl. Kpome T0ro, cneuunansHo 6binv BelgeneHbl bruonormdyeckue adhpekTol 06yYeHns B gnanasoHe
CBU, nockonbKy aTOT (bakTOp Haxoawrncs B LEHTPEe BHUMAHWUS uWccrefoBaTenen B cepegmHe XX
BeKa.

HekoTopble  pe3ynbratbl HawuMx  OUBNMOMETPUYECKMX  WUCCNEAOBaHWMMA  yxe  Obln
npegcraeneHbl B page craten [1, 3].
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Yucno onybnukoBaHHbIX paboT no GMonornyeckoMy AeNCTBUIO HEMOHU3UPYIOLLIEN paguaumm B
TedeHne BpeMeHHOro nepuoga B 35 net coctaensano Gonee 21 Tbicayun. M3 HMX cTaten c
npumeHeHnem OMI1 6bino 28%, CBY - 32%, MIT - 25% and 31 - 15%.

lMocTosiHHOE CyLLEeCTBEHHOE YBEeNWYeHWe 4ucern pacCMOTPEHHbIX CTaTel OTMeyanocb B
TeveHune 35-neTtHero nepmoga. OGHapyXeHa NONoXUTENbHAsA KOppensauns Mexay Yicnamm pabor,
BbIMOMHEHHBIX C Pa3nUYHbIMK NPOHUKaLWuMKn daktopamn. OgHako MMENM MeCTO CyLLECTBEHHbIE
pasnuumMa  Mexgy aHanuM3vpyeMbiMM MacCuMBaMMK, YTO BbISIBNSANOCH MOCPELACTBOM  KpUTEPUS
BunkokcoHa anst conpsikeHHbIX nap 1 cpaBHEHUSA BbIOOPOYHbIX 4OMEN BapuaHT. [uHamuka ymncen
onyoGnvKoBaHHbIX paboT Obia O4YeHb CMOXHaA W onpedensnacb OCODEHHOCTAMWU pPa3BUTUSA
TEXHUYECKOro nporpecca.
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BIBLIOMETRICAL INDICES OF INVESTIGATIONS OF BIOLOGICAL ACTION OF NON-IONIZED
RADIATION
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Non-ionized radiation undoubtedly is essential cosmic factor. Interest in biological effects of
non-ionized radiation of different kinds - electromagnetic (EMF), magnetic (MF), and electrical (EF)
fields - has existed for many centuries and even thousands years [1]. In the XX century Russian
researches (including the author of the present work) made essential contribution to development of
this problem.

Bibliometrical analysis of published works on electromagnetic biology was not carried out up to
now. Therefore we began bibliometrical researches on this problem. The state of investigations of
biological effects of non-ionized radiation was examined on the base of the database "Medline" and
"Current Content System Search" accessible through Internet.

Information accumulated in world on electromagnetic biology during 35-year period in the later
half of the XX century (1966-2000) was considered. Quantitative characteristics of published works
about biological influence of EMF, MF and EF was analyzed. Moreover especially biological effects
of microwaves (MW) were selected because this factor was in the center of attention of researchers
in the middle of the XX century.

Some results of our bibliometrical investigations were already presented in papers [2, 3].

The number of published works on biological action of non-ionized radiation during 35-years
period was more 21 thousands. From them papers with application of EMF were 28%, MW - 32%,
MF - 25%, and EF - 15%.

The steady essential increase of the numbers of considered papers during 35-year time interval
existed. Positive correlation between the numbers of papers made with different penetrating factor
was found. However significant distinctions between analyzed consequences took place, which was
revealed by means Wilcoxon paired comparison test and comparison of sampling fractions.
Dynamics of numbers of published works was very complex and was conditioned by special
features of development of technical progress.
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BUBJIMOMETPUYECKUNA AHANN3 HEI7IPO¢M3VIOJ:IOFVI‘-IECKI/IX WCCNEOQOBAHUA
BINUAHNA HEMOHU3UPYIOLLEEM PAOVALINA
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e-mail: chizhenkova@mail.ru

HecoMHEeHHO, HeuoHu3upyloLwas paguaums nNpeacTaBnsaeT CyLEeCTBEHHbIA KOCMWYECKUN
dakTop. HepBHOW cucTemMe MpUHAANEXWUT pellalrollee 3Ha4YeHWe B peakuusax opraHuama Ha
HEVMOHM3UPYIOLLYI0  pagvauuio  pasnuyHblX  BuAoB.  Herpodumanonormdyeckne  n3MeHeHus,
Npou3BoguMble 3TUMK hakTopamu, BbinM paccMOTPEHbI B cepun Hawunx paboT. Hawm nuoHepckue
nccreqoBaHusa OTKPbINM Npeobnagatollyio pofib NPSAMOro AeWCTBUS HEMOHM3MPYIOLLEN paguaumm
pasnuyHbIX BUOOB HA CTPYKTYPbl FOMIOBHOrO MO3ra, B YaCTHOCTU Ha KOpy GonbLuMX MonyLiapui B
npoucxoxgeHnn peakumi. CyulecTtByeT Hebonbloe 4ucno paboT, OnMChIBAKOWMX BIUSHME
HEVMOHM3UPYIOLLIE paguaumMm Ha aKTMBHOCTb LEHTparibHbIX HEMPOHOB MIEKOMUTAIOLWMNX, NpUYEM
Hawwn paboTbl CPean HUX 3aHUMatoT NuanpyloLlee nonoxeHue. B aTux pabotax Mbl paccMoTpenu
BbI3BAHHY0 U (POHOBYK aKTMBHOCTb OOWHOYHBIX HEMPOHOB [1] M PUCYHOK MMMYMbCHBLIX MOTOKOB
HEMPOHHbLIX NONYNAUWN NpY AENCTBUM HEMOHU3UPYIOLLLEN paanauun [2-4].

[o Hawwux nccnepoBaHui GubnuomeTpuyecknii aHanua nyonukaumi no 3NeKTPOMarHUTHON
OGuonoruun, BKkIOYas HerMpodManonorMiyeckne acnektbl, He npoBoawncsa. Hactoswas pabota
MocBsiLLleHa WMEHHO W3YYEHMIO  KOMMYECTBEHHBIX  XapaKTepUCTUMK  NybonukauuMn  AaHHOro
HanpaeneHusl.

CoctosiHne wnccnefoBaHuii MO Herpodmanonormdyeckum  acpdektam  HEVMOHM3NPYIOLLEN
pagnauun  (3NeKTPOMarHUTHbBIX, MarHUTHbIX U 3NEKTPUYECKMX Monen) Obino M3y4eHo Ha OCHOBE
6a3bl gaHHbix  "Medline" n "Current Content System Search”, gocTynHbix 4epe3 WHTEpHeT.
MonyyeHa wHOpMauns MO SNEeKTPOMArHUTHOM OuonorMmu, HakomnfeHHas B mMupe 3a 36-neTHumn
nepuog BTopon nonoBuHbl XX Beka (1966-2000). PaccmMoTpeHbl KONMYECTBEHHBIE XapaKTEPUCTUKM
0onyGIIMKOBaHHbIX pabor. lMpoaHanuanpoBaHbI cBefeHus OTHOCUTESNBHO BNUSIHUS
HEVOHM3UPYIOLLIEN paguaumm Ha pasfnuyHblie HEMPOU3NOOTNYECKNE OOBEKTBI: LEMOCTHbIA MO3T,
Kopa 60MbLUMX NOMNyLIAPUA, HENPOHbLI N HEPBBI.

B paccmotpeHHom 35-neTHem nepuoge obuwee uucrio nybnukaumii no Guonornyeckomy
OEVCTBUIO HEMOHWU3MPYIOLLEN pagunauun coctaBnsno bonee 21 toicaun. Okono 6 Teicay pabot
Kacanucb Henpodmanonormdeckux apeKkToB HenmoHuaupyowern paguaumm. U3 Hux 54% pabot
ObINK BbIMNOJTHEHBI HA LLEeNOCTHOM Mo3re, 17% - Ha kope 6onblumx nonywapun, 13% - Ha HerMpoHax
n 16% - Ha HepBax.

MpuumHa Takoro pacnpegenenns paboT COCTOUT B MOBLILLEHHOM WHTEpece CrneuuanvcToB
NPVKNagHblX Hayk K LLEMOCTHOMY MO3ry AN U3YyYeHWUs OEeWCTBUS HEVMOHWU3VPYIOLWEN paguaumio.
Cpenm ykasaHHbIX Hempoduanonornyecknx obbeKkToB OH ABNsSeTca Hanbonee AocTynHbIM. Kpome
TOro, MMeeT MEeCTO MeTogudeckasi CNOXHOCTb WCCRegoBaHUM Ha HerWpoHoM ypoBHe. OpgHako,
UMEHHO MocrnegHve Heobxoaumbl OS MOHMMaHMS reHesa W naTtTepHa peakuuin opraHvama Ha
HenoHu3upyoLyo pagnauuio [3, 4].
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BIBLIOMETRICAL ANALYSIS OF NEUROPHYSIOLOGICAL RESEARCHES OF INFLUENCE
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Undoubtedly non-ionized radiation is essential cosmic factor. The nervous system is of great
significance in reactions of organism to non-ionized radiation of different kinds. Neurophysiological
alterations made by these factors were considered in series of our works. Our pioneering
investigations revealed predominant role of direct action of non-ionized radiation of different kinds
on brain structures, personally on the cortex, in origin of reactions. Few papers describe the
influence of non-ionized radiation on the activity of the central neurons in mammals, our works
being the major ones. In these works, we considered evoked and background activity of single
neurons [1] and pattern of pulse flows of neuronal populations at action of non-ionized radiation [2-
4].

Before our researches bibliometrical analysis of published works on electromagnetic biology
including neurophysiological aspects was not realized. The present work is devoted just to
examination of quantitative characteristics of works of this trend.

The state of investigations on neurophysiological effects of non-ionized radiation
(electromagnetic, magnetic and electric fields) was examined on the base of the database "Medline"
and "Current Content System Search" accessible through Internet. Information accumulated in
world on electromagnetic biology during 35-year period in the later half of the XX century (1966-
2000) was obtained. Quantitative characteristics of published works were analyzed. Information on
influence of non-ionized radiation on different neurophysiological objects - the whole brain, the
cortex, neurons, nerves - was observed.

In considered 35-yaer period the total number of published works on biological action of non-
ionized radiation was more 21 thousands. About 6 thousands of works concerned
neurophysiological effects of non-ionized radiation. From them 54% works were carried out in the
whole brain, 17% - in the cortex, 13% - in neurons, and 16% - in nerves. Investigations made on the
whole brain predominated.

The reason of this event probably consists to increased interest of specialists of applied
sciences in the whole brain to study of action of non-ionized radiation. Among indicated
neurophysiological objects one is most available for observation. Moreover methodical complexity
of investigations on neuronal level takes place. However just the latter are necessary for
understanding of genesis and patterns of reactions of organism on non-ionized radiation [3, 4].
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B [1,2], B paboTax E.3. 'ak, B.B. JlegHeBa u Ap. YCTAHOBMNEHO, YTO HEMTPOHbI OT KOCMWUYECKUX
nyyern U paguoakTUMBHBIX MPEBPALLEHWIA BRUAIOT Ha Xu3Hb. VHTepecHon npobnemon sBnsietcs
MexaHu3M LencTBUS (POHOBLIX HEWTPOHOB Maror MHTEHCUBHOCTM Ha Buonormyeckne oObEKTHI.

HenTpoH — 3TO anemeHTapHas 4vacTuua, MMetlolwasi MarHUTHbIA MOMEHT H . Puanyeckun
CMbICI & : 3TO MOMEHT, BO3HUKAIOLLMIA MPU OABUXKEHUN 3apsKEHHOW YacTuupbl no opbute paguyca r
(r-3peKTMBHbI paanyc HykrnoHa), Toraa Ye— o6beM HelTpoHa. Takas cucTema — 3TO BUTOK C
TokoM ! . MarHWTHbI MOMEHT BWUTKa C TokoM £ | oxBaTbiBaloLLEro Mrowanb < 1 orpaHNYeHHOro

H
paguycom * , pasen: P =15 = r= mr? . MarnutHas WHOYKUMS BUTKA C TOKOM paBHa:
_ta! w= 2

2r , a o0bemMHas NMOTHOCTb 3HEPrMM MarHUTHOrO MONii COCTaBNSET: Zup. JQueprus

MarHMTHOrO MOMsi, KOTOPYl0 MepeHocuT ¢ coboi HeiTpoH, pasHa: W = wVy B keanTOBOM
_ ml?
MexaHuke cBoboaHOe ABWMXXEHME YacTULbl C Maccon ™ u aHepruemn &= "2 eV - CKOpPOCTb

YacTuubl, MOXHO NMpeacTtaBUTb cebe kak NJTIOCKYH0O MOHOXpOMaTUYECKYyt0 BOJTHY C ONTMHOW BOSTHbI
h

T mV, pacnpoCTpaHsIOLLyIOCS B HanpaBreHUM OBWKEHWS YacTulbl & . BBogWTCS MOHsITUe
cpeqHeil NMOTHOCTU SHEpruM B onpederieHHoM obbeme npocTpaHcTBa Vi, rae BeposiTHOCTb
0BOHapyXnTb HEWTPOH paBHa eauHuue. M3 cooTHoweHns HeomnpeneneHHocten [enseHbepra —
crnegyeT, YTO npefen fnokanusauun Takon MUKpO4YacTuubl AX = 0,14 | Ina pacueTta
npumem, yto AX =24  Torga o6bem npocTpaHcTBa Y1 (06bem nokanmsaumm HEMTPOHA) MOXHO
onpenenuTb Kak ¥1 = AmR? , rae R — cpepHee paccTosiHve Mexay hOHOBLIMU HeiiTpoHamu. 3aech
CYUTaeTCH, YTO MarHUTHas 3HEPrusi NoNs HEMTPOHa PaBHOMEPHO pacnpeferieHa no Bcemy oobemy

Bl iR’

. W, = wimR* = =
ero nokanusauum n pasHa Wi. Torga MOXHO HaiiTy Zpug |, rpe; Bi -
CpeaHsIs MHAyKumMa nons B obbeme V1, @1 — 06beMHas NNOTHOCTL MarHUTHOWN 3Heprun. W3 3akoHa

BV
B = D}TERZ

coxpaHenus aHeprum cnepyer: Wi =W W TOrAa cpeaHssl WHAYKUMUS
MpoxoxaeHue HelTpoHa CONPOBOXAAETCS BbICTPbIM M3MEPEHWEM MOTOKA MarHUTHOM VIH,EI,yKLI,I/II/I ",

B, R
no ypaBHeHuAM MakcBernna, BO3HUKaeT BUXPEBOE AeKTpUYecKoe nore T 2t ,rpet —
BpeMsl HapacTaHus Unu nageHus notoka. IMnynec # , KOTOpbIA NepefaeTcs YacTuue, Hanpumep,

B,Rq
p=Eqt= . o
NPOTOHY BOAbl, PaBEH: 2 roe 9 — addekTnBHbIN 3apsa Yactuubl. Ons
yacTuupl Mmaccoit M — 3sHeprua, nepesaBaemasi GbICTPbIM 3MEKTPUYECKMM MOMEM, PaBHa:
z 2p? 7
I ) L |
M ZM 8M . B npouecce OBWXEHUA HEWTPOHA MarHMTHOE Morfe cHadana ObICTpo

HapacTaeT, a 3aTeM ymeHbluaetcs. B nepenave aHeprum Wi — 3apeiictBoBaHbI ABa hpoHTa Mons.
MonHas aHeprvisi, nepeaaBaemasi nosieM, 3apsbkeHHol yactuue coctaensiet: Wn = ZWu | Mocne
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_ HppAg’

W, = 2"
m3riiM, rpe

npeo6pa3OBaH|/||7| M NOACTAHOBKM BCEX MPOMEXYTOYHbIX 3Ha4YeHNn nony4ymm: n

Y8 _ qpepHbli marHeToH. [InA aTOMOB BOJoOpoAa Morekyn Boabl 3apsg @  cocTaBnser:
g = +0.33 3apapna anextpora. Ecrm ¢ =10 Mas, W = 3.12 3B - s1a BenuunHa no ceoemy
3HAYEHMIO CPaBHMMA C SHeprueil paspbiBa XUMWYeckux cBsizedt. [ns monekyn Bogbl '

cocrasnsiet 0.34 3B. Ha doHe TennoBoW 3Heprun cpeasbl, "N ocna6nser MEXMONeEKynapHble
CBSA3M B KIeTKke, obner4yaet nepemMmeLleHne MOorekyn u CTUMynumpyet MaccooOMeH. B koHTenHepe,
3aJepXKMBaloLLLEM HENTPOHBLI [2], pa3BuUTUE KNETOK ocTaHaBnueaeTtcs. Mo Bcen BuaumocTtn, 6e3
(POHOBbIX HEWTPOHOB W3Hb Obina Obl HEBO3MOXHA. [N HEWTPOHOB OT COMHEYHbLIX KOCMWUYECKUX

nyyen (4 — mana), knag "I B aHepreTuky knetok Benuk, sHeprus "I - gocturaet sHauenuit

OOCTaTOYHbIX ONA pa3pyLlleHnd CBSI3EN B 6VIOMOJ'IeKyJ'IaX n Boae. NonHasa QHeprua H’h npnBOAUT K
NOABJIEHNIO pPaguKarioB. MNog Bo3gencTemem (bOHOBbIX HeIZTpOHHbIX NMOTOKOB B 6VIOMOJ'IeKyJ'IaX
KNETKN BO3HUKaET pAn BO36y)KD,eHHbIX COCTOSIHUNA, KOTOpble MOIyT UX pa3pywnTb WM Bbl3BaTb
reHeTn4eckne NaMeHeHus.

OnucaHHoe BO3OENCTBUE 6bICprIX MarHuUTHbIX Monewn HeVITpOHOB - packpbiBaeT OoAUH U3
TOHKMX MeXaHU3MOB BITUAHUA (baKTOpOB KOCMUYECKON Morogbl Ha ONHaMUKyY 6I/IOCCbepr,
6|/|onor|/|qe0|<y+o n counarnbHyrO akKTUBHOCTb, JINYHOCTb U NCUXUKY HYEJIOBEKA.

Kocmoc HacblweH NpPOTOHaMK, KOTOPbli€e PaBHOMEPHO 3anoJIHAKT ranaktuky — 3TO rmnaBHasA
cocTtaBndwad KOCMU4eCKNX nyqe|7|. npOTOH — 3TO HYKIIOH, OH nepunoaun4yeckun gumccouunnpyet Ha
HEVITpOH N T — Me30H. CuntaeTcs, 4YTo 20% BpeMeEeHU NPOTOHbI HAXOOATCA B ANCCOLMNPOBAHHOM
COCTOAHUN. CknagpiBaeTcst CuTtyauud, 41O B KOCMOCe, B npouecce AOBWXEHUA TMMPOTOHbI
obMeHuMBaloTCS eHeprMeVl no pacCMOTPEHHOMY BblllE€ MEXaHU3MY. B gaHHOM cny4yae UHTepecHO

OTMETUTb, YTO B KOHEYHOE BblpaXeHne ansa Hh ) R _pe BXOOUT, a 3TO O3Ha4aeT, 4TO nepegada
QHEPrmm BO3MOXHa Ha Gonblune PacCTOAHNA U MPUN OYEHDb Marnon MHTEHCMBHOCTM MOTOKa YacTul,.
otmn BO3MYLLEHUA MOryT HapyLwaTtb cnabble rpaBnTaunOHHbIE B3anmogencteusi. BoamoxHo,
QHEepruna Wi'l — KOHAEHCUpPpYyACb B CUCTEME 4acCTul BbI3blBae€T paspywleHne TrmraHTCKmnx
KOCMUYECKUX CIr'yCTKOB BELLECTBA, a TakKe 3BOJTIOUNIO 1 pacnaj BCENEHHON.
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PROTON - NEUTRON INTERACTIONS
Shalimov V.V., Chechulin L. V.

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

In [1, 2] papers, E.Z. Gac, V.V. Ledneva and others found that the neutrons from cosmic rays
and radioactive transformations affect life. An interesting issue is the action mechanism of low
intensity background neutrons on biological objects.

Neutron is an elementary particle has a magnetic moment & . The physical meaning of # is a
moment that occurs when a charged particle in an orbit of radius r (r is the effective radius of the

nucleon), while ¥a is the volume of the neutron. This type of system is a coil with a current { . The

magnetic moment of the coil with a current £ , covering an area 5 , and limited to the radius 7 , is:
# _ !

= =2
P=I1S5=p mrZ . Magnetic induction coil with a current equal to 2r , and the bulk
B2
o = —
magnetic field energy density is 2ug . Magnetic field energy that is carried by the neutron is

ml?
W=wly |n quantum mechanics, the free motion of a particle with mass m and energy E= 2,
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where V' (the velocity of a particle) can be imagined as a flat monochromatic wave with wavelength
h

r= ﬁ, which extends in the direction of motion of a particle & . In the application of the concept
of average energy density in a certain amount of space ¥ the probability of finding a neutron is
equal to one. From the Heisenberg uncertainty relations, the limit the localization of such
microparticles is A¥ = 0.14 | For the calculation, we assume that AX =4 _ Then the amount of

space V1 (volume of localization of the neutron) can be defined as ¥1 = AnR* | where & is the
average distance between the background neutrons. Here, it is assumed that the magnetic field
energy of neutrons is uniformly distributed throughout its localization and is "1 . Then we can find
_ . BlinR®
Wy = @AnR” = ——— . . P ' .
2o, where: B1 is the average induction field in the volume V1, and @1 is the
volume density of magnetic energy. The law of conservation of energy is as follows: W1 =W | and

gzgzvﬂ.

i —— AmR?

the average induction . Passage of the neutron flux is accompanied by rapid
measurement of magnetic induction and according to Maxwell's equations, there is a vortex electric
B.R
field =~ 2t , where t is time of rise or fall of the stream. Momentum # , which is transmitted to
BIRQ
particles, for example to the protons of water, is equal to: 2 ,where g is
the effective charge of the particle. For a particle with mass M | the energy transferred to the fast
2 plR242
W = P_ =1 q
electric field is: =~ M ~ 2m 8M . During the motion of the neutron, the magnetic field initially
rapidly increases and then decreases. In the energy transfer W1 two front fields are involved. The

total energy transmitted to the field of a charged particle is: Wn = 2Wy . After transformation and

_ Mymaq

the substitution of all intermediate values, we obtain: ~ w33 IM, where ¥ - nuclear magneton.
For hydrogen atoms of water molecules charge 4 is: 4 = + 0.33 electron charge. If ¢ =10 Mev,
W = 312 eV - this value is comparable to the value of energy of breaking chemical bonds. For
water molecules "IN is 0.34 eV. Against the background thermal energy of the medium, "I
weakens intermolecular bonds in the cell, facilitates movement of molecules, and stimulates mass
transfer. In the container, which holds neutrons [2], cell growth stops. It appears that life would be
impossible without background neutrons. For neutrons from solar cosmic rays (4 - small)
contribution of "1 to energy cells is great, and energy *1 reaches sufficient levels to destroy the

bonds in biomolecules and water. The total energy YN leads to radicals. Under the influence of
background neutron fluxes in biomolecules a cell undergoes a number of excited states which can
destroy the cell and cause genetic changes.

A description of the impact of fast magnetic fields of a neutron reveals one of the delicate
mechanisms of influence of space weather on the dynamics of the biosphere, biological, and social
activities, personality and the human psyche.

Space is filled with protons which uniformly fill the galaxy — protons are the main component of
cosmic rays. A proton is a nucleon; it periodically dissociates into a neutron and a m — meson; it is
believed that 20% of the protons are in a dissociated state. The situation unfolds as follows: in
space, during their movement, the protons exchange energy according to the mechanism described

above. In the present case, it is interesting to note that the £ is not included into the final

expression for ¥ ; this means that the energy transfer is possible over long distances and at very
low intensity of the particle flux. These disturbances can violate the weak gravitational interactions.

Perhaps the energy "' that is condensed in the particles causes the destruction of the giant space
clusters of matter and the evolution and decay of the universe.

p=Eqt=

i
n
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NPO- N AHTUOKCUAAHTHbIE CBOMCTBA TAKCU®OJIUHA N EIO KOMIJIEKCOB C
METAJINTAMM NEPEMEHHOWU BANIEHTHOCTU

Limapee A.H., llamanuH FO.B.

Poccwiickor akagemum Hayk IHCTUTYT TeopeTuyecKor n akcnepumeHTanbHon 6uodpmanku PAH, MywmHo,
Poccus
e-mail: shurik_bx_04@mail.ru

dnaBoHOMAbI NpUHAAIEXAT K O4HOMY U3 KIAcCOB PacTUTENbHbLIX NONMGEHONOB obnagaroLmnx
LLIMPOKMM CMEKTPOM B1oNorMyeckoro AencTems.

dnaBoHoMabI NposBRSAIOT aHTUrenaToTOKCUYECKYIO, NPOTMBOBOCNANUTENBHYHO,
UMMYHOMOZYNUPYIOLLYH0, aHTUGaKTepuanbHy0 U NPOTUBOBMPYCHYI aKTUBHOCTb. OHWM OkasbiBatoT
cnasMonuTMYecKoe, YKpennsilowee AEeNCTBUE HA MENKME U KpyMHble KPOBEHOCHble cocyabl. B
nonbiTke OOBACHUTL CTOMb pasHoobpasHoe [nOencTBue naBoHOMAOB ObiNM  NPearnoXeHbl
HECKONbKO TUMOTE3, OCHOBBLIBAIOLLMXCA Ha WX aHTUOKCUMOAHTHOM U MeTann-CBA3blBaloLen
CnocobHoCTAX.

MHorouymcneHHble MeanKko-OMonornyeckme NccrnenoBaHns NocneaHNxX neT NoATBepPXKaatoT, YTo
MPOLECC NePEKUCHOro OKUCIEHMS NUMNUAOB COMNMPOBOXAaeT BO3HUKHOBEHME M pa3BUTUE LUMPOKOro
cnekTpa 3aboneBaHuii. 3OTO CBWMOETENbCTBYET O LUMPOKMX BO3MOXHOCTAX WCMONb30BaHUS
aHTNOKCUAAHTOB B Ka4ecTBe NpodunnakTUYeCcKMX NekapcTBEHHbIX NpenapaTos.

B Toxe Bpewms, psgom aBTopoB (Cao G,et all 1997, KocTtiok u gp., 2004), 661110 nokasaHo, 4To
hnaBoHOMAbI MOFYT MPOSIBNSATL MNPOOKCMOAHTHYIO aKTUBHOCTb, a TaK e, B3auMOAENCTBYS C
MeTannammM nepemMeHHoW BaneHTHOCTW, 00pasytoT KOMMMEKCbl, KOTopble MOryT YycunvBaTb
okucnutenbHblt  cTpecc. OpHako akTopbl, NpU  KOTOPbIX  hnaBoHOUAbLl  MPOSIBNSAIOT
aHTUOKCUAAHTHbIE UNW NPOKCUAAHTHbIE CBOWCTBA, A0NOAIMHHO HE N3BECTHBI.

Llenbto  paboTbl  ABMASNOCb  M3YyYeHWE  YCrOBUI  OKUCIIUTENIbHO-BOCCTAHOBUTENbHbIX
npeBpaLleHnin (hnaBoHOUAOB B MPUCYTCTBUM METAanoB NEPEMEHHON BarieHTHOCTM U UX porib B
NepeKkMCHOM OKMCIEHUN NUNUOOB.

B pesynbtate paboTbl Obiny NONydeHbl AaHHble, CBWMOETENbCTBYKOLIME O TOM YTO,
hnaBoHOMAbI C METanNnamm NepeMeHHoON BaneHTHOCTM 0bpa3ytoT KoMMekehl. Bbino nokasaHo, 4To
CTPYKTypa KOMMNIekcoB 3aBUcUT OT pH cpeabl. TakcndonmH npyu HU3KMX 3HaveHusx pH obpasyet
koMnnekc ¢ Metannom B 3-nonoxeHun C-konbua. Npu BbICOKMX 3Ha4YeHusx pH obpasoBaHue
KOMMJIEKCOB MAET C y4aCTUEM MMAPOKCUIbHBIX TPy, PAciONOXEHHbIX B apOMaTUYECKUX KOrbLiax.
TakcuconnH ¢ MoHamMmn MeTarnsioB UMET CreayroLme COCTaBbl: TaKCVchoru/lH-Fe2+ N TakcudonuH
-(Fe**),, TakcudponunH Fe** n Takcudonut -Cu?*.

OnTumMarnbHbIMK  YCRIOBUSIMM  ANS1  @aHTUOKCUAAHTHOrO addpekta priaBoOHOMAOB ABMSETCS
3HayeHnss pH B kucnon obnacTtu, Toraa Kak Ans Komnrekca cnaBoHoua-meTansn, HeobGxoaMmo
Hanunumne Weno4YHom cpeabl.

MokasaHo, YTO OKUCNUTENbHO-BOCCTAHOBUTEMbHbIE MpeBpalleHns  naBoOHOVMAOB B
MPUCYTCTBUM METarnoB NepeMeHHON BaneHTHOCTU CMOCOOHbI OKa3biBaTb Kak MHIMOMpYoLLee, Tak U
aKTUBMUPYIOLLNE OENACTBME Ha MPOLECCHl Bbl3BAHHbLIE OKUCIIUTENbHBLIM CTPECCOM, B YAaCTHOCTM, Ha
npouecc MNOJ.
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PRO-AND ANTIOXIDANT PROPERTIES OF TAXIFOLIN AND ITS COMPLEXES WITH
TRANSITION METAL

Shmarev A.N. Shatalin Y.V.

Russian Academy of Sciences Institute of Theoretical and Experimental Biophysics, Pushchino, Russia
e-mail: shurik_bx_04@mail.ru

Flavonoids belong to a class of plant polyphenols with a wide spectrum of biological activities.
Flavonoids exhibit antihepatotoxic, anti-inflammatory, immunomodulatory, antimicrobial, antiviral
activity. They have an antispasmodic, tonic effect on small and large blood vessels. In an attempt to
explain such diverse effects of flavonoids have been proposed several hypotheses based on their
antioxidant and metal-binding abilities. in recent years numerous medical and biological research
confirm that the process of lipid peroxidation is accompanied by the emergence and development of
a wide range of diseases. This demonstrates the wide possibilities of using antioxidants as a
preventive medication.

At the same time, a number of authors (Cao G, et all 1997, Kostiuk et al, 2004) have shown
that flavonoids can exhibit pro-oxidative action, as well as interacting with transition metal form
complexes that can increase oxidative stress. However, the factors under which the antioxidant
flavonoids exhibit or pro-oxidative properties are not yet fully understood.

The aim of the work was to study the conditions of redox transformations of flavonoids in the
presence of transition metal and their role in lipid peroxidation.

As a result of the data were obtained, indicating that flavonoids with transition metals form
complexes. It was shown that the structure of the complexes depends on pH. Taxifolin at low pH
forms a complex with the metal in the 3-position of C-ring. At high pH, complexation is with the
hydroxyl groups located in the aromatic rings. Taxifolin with metal ions have the following
compositions: Taxifolin - Fe?* + and Taxifolin -(Fe*"),, Taxifolin -Fe** and Taxifolin - Cu®*.

Optimum conditions for the anti-oxidative effects of flavonoids is the acidic pH, whereas for the
form of flavonoid-metal complex requires alkaline medium.

We found that the redox transformation of flavonoids in the presence of transition metal
capable of exerting both inhibitory and activating effect on the processes caused by oxidative
stress, in particular, the process of LPO.

ONPEQENEHWE OCTPOA TOKCUYHOCTU NPEMNAPATA AKTEJINIUK C NCMNOJIb3BOBAHMEM
AOOXAEBbIX YEPBEW B KAYECTBE BUOTECTA

Amupoea [.3., U6bpazumosa 3.3.
PBY3 KpbIMckniA MHXeHepHo-neaarorndeckuin yuusepentet, Cumdeponons, YkpavHa

B HacTosillee BpeMsi CenbCKOXO3AWCTBEHHOE MPOU3BOACTBO SABMASETCA OAHMM M3 BalKHbIX
3arpsA3HUTENEN OKpyXXaloLen cpedbl, KOTOpoe HebnaronpusiTHO BO3AEWCTBYET Ha MNpupoay W
3gopoBbe YenoBeka [1]. CerogHs Ha pblHKe YKpauHbl NpeacTaBrneHo okorio 600 npenapatos.
MpakTtuyeckn Bce WX rpynnbl: repduuunabl, UHCEKTUUMAbI, akapuuugbl, yHrumabl. OcHoBHas
mMacca — npenapartbl MMMNOPTHOTO MPOM3BOACTBA, OTEYECTBEHHbLIX MpenapaTtoB He Gonee 10, T.e.
okonno 1% [2]. Ha Haw B3rmsg, AadHHbIA PakT [OSPKEH BbI3biBaTb TPEBOry, TaK Kak B
UMMNOPTUPYEMBIX Ha TEPPUTOPUIO YKparHbl Mpenapatax OTCYTCTBYHOT AaHHbIE 00 MX 3KONOrM4yecKkomn
onacHocTtu. lMecTumabl B Cuy CBOWMX 3KOJTOTO-TOKCUKONOMMYECKNX OCOBEHHOCTEN NpencTaBnsalT
MOCTOSIHHYID OMACHOCTb AN  KOMMOHEHTOB arponaHgwadTa. WM3BecTHO, 4YTO mnpumeHeHue
NecTMunaoB NPUBOAUT K 3arpsi3HEHMIO X OCTaTKaMu NOYBbl, KOPMOB U TOKCMYECKOMY BO3L4ENCTBUIO
Ha 6uoTy. MponcxoguT HaAKOMNSEHNE Y MUMPALUSA SKOTOKCUMKAHTOB B OObEKTax arpoakocmcTems [3],
YTO MpPELCTaBNSAET pearnbHyl Yrpo3dy 340pOoBbl0 4eroBeka. B gaHHOM koHTekcTe ocobyio
aKTyanbHOCTb MNpPUOOPETaOT WCCNELOBaHUSA TOKCUMYECKOrO OENCTBUS NECTULUMOAOB Ha XMBble
opraHusmbl. B cBsiau ¢ 3TMM Uenblo HaLEro nccneoBaHns SBUNOCE OMOTECTMPOBAHME PasfNYHbIX
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KOHLUEHTpauun npenapata akTennuMk Ha npeacTaBuMTeNnen MoYBEHHOM OMOTbl Ha npumepe
DOXOEBbIX YepBeEN.

B onbiTax ucnonb3oBanu nabopaTopHyt MNOMyNaAUMI0 AOXKAEBbIX YepBEW, MOMyYEHHY0 B
pesynbTaTe pereHepauuy 1 NocnenyoLero pa3mHOXeHNss OOHOM UCXO4HOW 0cobu, YTo Aano Ham
BO3MOXHOCTb MOSTyYUTb FEeHETUYECKN OLHOPOOHYHO NOMNYNALMIO.

B aKkcneprMeHTe ucnonb3oBanu TeCcT Ha OCTPYH TOKCMYHOCTbL [4] (acute toxicity), OCHOBaHHbIN
Ha onpeaenieHnn BbPKMBAEMOCTM N NOBEAEHYECKMX peakuusax LOXOEBbIX YepBen Npyu BO34ENCTBUN
TOKCUYECKMX BELLECTB, COOAEPXKALLMNXCS B MOYBE MO CPABHEHMIO C KOHTPOEM.

B cBomx nccnegoBaHuMsix Mbl MCNOMb30BaNM akTensvk (C pekoMeHAyeMOoM HopMol pacxoga 7
MIT Ha 9 N BoApbl), MMEIOLMIA LUMPOKOE MPUMEHEHUE B arponpOMBILLSIEHHOM Komnnekce Kpbiva B
KauecTBe MHCeKTUUMOA 1 akapyumaa.

[na onpeneneHvMst OCTPOM TOKCUMYHOCTM  MpenapaTta akTeniuK 4YepBel coaepxanu Ha
NPOTSHKEHUN OBYX CYTOK B MOYBE, YBIIAXKHEHHOW Pa3NUYHbIMM KOHLEHTPaUUSMU TECTUPYEMOro
nectmumnpa (0,375; 0,75 (pekomengyemas gosa), 0,15 n 0,3 mn/n). PactBopbl NpenapaTta rotoBunm
HenocpeacTBEHHO Mepen 3KCNEPMMEHTOM Ha OCHOBE AUCTUITNMPOBAHHOM BoAbl. KOHTPOMbHbIN
BapuaHT — TMo4YBa, YBMaXHEHHas AWUCTUINIMPOBAHHOM Bogow. HabniogeHusa nposogunun B
YeTblpeXKpaTHOM MOBTOPHOCTU. Ha MpPOTSXKEHUM 3KCMEPUMEHTA XUBOTHBLIX HE KOPMWIU, Cneaunu
33 X COCTOSIHWEM, aKTUBHOCTbLIO, peakumen Ha MPUKOCHOBEHMUSI. XKMBOTHBIX CUYMTaNn MepPTBbIMU,
€CI OHU He pearnpoBanu Ha pasgpakeHne poHTanbHOro otaena tena [4, 5).

Cratuctnyeckyto obpaboTKy AaHHbIX NPOBOAUMM C MCNONb30BaHUEM NakeTa MPUKIagHbIX
nporpamm “Microsoft Excel 2000”. [JocTOBEPHOCTb pasnnymii NOMy4YEeHHbIX AaHHbIX ONpeaensnm c
nomolubto t-kputepusa CtbiogeHTa [6].

PesynbTaThl NpOBEAEHHOMO MCCNEAOoBaHMs Nokasanu, YTo TECTUPYEMBbI Npenapar okasbiBaeT
TOKCWMYHOE BNUsiHME Ha AoxaeBblx depBenl. [Mpy kOHUeHTpauum npenapaTta 0,375 mn/n Mol
Habnoganu He3HaunTernbHble M3MEHEHUS MOBEAEHYECKMX peakUuui, CMEPTHOCTb TecT-00bekTa
coctaBuna 5%. lMNpu koHueHTpauum aktennuka 0,75 mn/n (pekomeHayemas [o3a) oTMedarnochb
3HAYUTENbHOE YrHETEHME OBUraTesNlbHOM aKTUBHOCTU XXMBOTHbIX, MPOSIBASAKLLEECS B OTCYTCTBUM
3apbiBaHUSA B IPYHT W MOMbITKAX K BbIMON3AHMIO M3 MOCYAbl - AaHHbIE MOBELEHYECKNE peaKkLmu
ABMNATCA KpUTEpMEM TOKCUYHOCTM cybcTpata [4]. CMepTHOCTb Mpu OAaHHOW KOHLEHTpaumu
pocturana 20%. YBenunyeHme KoHUeHTpauun Tectupyemoro npenapata (0,15 n 0,3 mn/n) npmeeno
He TONbKO K BbIP@XXEHHOMY YrHETEHUIO MOBEAEHYECKUX PEeaKUMIA XUBOTHbIX, HO U K CMepTHOCTK. B
yacTtHocTu, npu gose 0,15 mn/n cMepTHOCTb XUBOTHBIX gocturana 87,5%, npy yBennyeHun go3bl B
asa pasa (0,3 mn/n) cmepTHOCTb yBenuuunachk o 97,5%. MNpn ocmotpe normbimx ocoben Gbinu
OOHapyXeHbl MHOFOYUCIIEHHbIE MOBPEXOEHUs] KOXHOro anutenusa. CregoBaTtenbHO,  403bl
aktennuka 0,15 n 0,3 Mn/n aBnAOTCA NeTanbHbIMK ANA A0XOEBbLIX YepPBEN.
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AN ACUTE TOXICITY ACTELLIC USING EARTHWORMS AS BIOTEST
Emirova D.E., Ibragimova E.E.
Crimean Engineering-Pedagogical University, Simferopol, Ukraine
Currently, agricultural production is an important environmental contaminant, which adversely

affects the nature and human health [1]. Today the market of Ukraine is represented by about 600
pesticides, that is: herbicides, insecticides, acaricides, fungicides. The bulk of these pesticides
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represent imported drugs, domestic products (10 of out 600) constituting 1% of the total number of
pesticides [2]. In our view, this fact should be alarming, as imported into the territory of Ukraine
drugs have no information of their environmental hazards. Pesticides because of their eco-
toxicological characteristics represent a permanent danger for the components of agricultural land.
It is known that the use of pesticides leads to contamination of soil residues and produce the toxic
effects on biota. As a result, there happens the accumulation and migration of toxicants in the agro-
ecosystem sites [3], which poses a real threat to human health. In this context especially urgent
becomes the study of the toxic effect of pesticides on living organisms. In this regard, the aim of our
study was to implement biological testing of various concentrations of the drug actellic to
representatives of soil biota on the example of earthworms.

The experiment was based on test of laboratory populations of earthworms, the resultant
regeneration and subsequent reproduction of one of the original specimen, which enabled us to
obtain genetically homogeneous population.

During the experiment, we made a test to determine acute toxicity [4], based on the
determination of survival and behavioral responses of earthworms in exposure to toxic substances
in the soil, compared with the control.

In their study, we used actellic (the recommended application rate of 7 ml to 9 liters of water),
which is widely used in agriculture as an insecticide in the Crimea and acaricide.

To determine the acute toxicity, actellic worms kept for two days in the soil, moistened with
various concentrations of the pesticide tested (0,375; 0,75 (the recommended dose), 0,15 and 0,3
mi/l).The solutions of the drug was prepared immediately before the experiment on the basis of
distilled water. Control variant - the soil, moistened with distilled water. The observations were
carried out in quadruple repetition. Throughout the experiment the animals were not fed, to monitor
their condition, activity and reaction to touch. Animals considered dead if they did not respond to
stimulation of the frontal part of the body [4, 5].

Statistical data processing was performed using the software package "Microsoft Excel 2000."
Reliability of differences of the data was determined using Student's t-test [6].

The results of research showed, that the tested drug making effect on earthworms. When drug
concentration 0,375 ml/l, we have seen little change behavioral patterns, mortality of the test object
was 5%. At a concentration of actellik 0,75 ml/l (the recommended dose) showed a significant
inhibition of locomotor activity of animals, as reflected in the absence of dugging into the ground
and trying to move out of dish — these behavioral responses are the criterion of toxicity of the
substrate [4]. Mortality in the given concentration was 20%. Increased concentrations of test drug
(0,15 and 0,3 ml/l) resulted not only in marked depression of behavioral responses of animals, but
also in mortality. In particular, a dose of 0,15 ml/I of animal mortality reached 87,5%, increasing the
dose in half (0,3 ml/l), mortality increased to 97,5%. Observing dead birds, we found many
damaged epidermis. Consequently, the dose of actellic 0,15 and 0,3 ml/I are mortal to earthworms.
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INFLUENCE OF LUNAR AND SIDEREAL EFFECTS ON AGRO-INDUSTRIAL PROCESSES: AN
HEALTH CHECK OF THE RESEARCH ACTIVITIES
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The question of the influence of moon phases upon living organism, and especially upon
vegetation, has always been of interest to man. In many countries where a “still-living” traditional
knowledge is present, it is possible to identify agronomical and forestry practices that incorporate
these phases in the different operation.

In the traditional knowledge framework related to agriculture there was always being a common
background which stated the influence of lunar and sidereal effects on all farming activities. Since
the first experiment to test traditional lore on the subject, which may first have been made by
Francis Bacon (Bacon, 1627) to the 20" century ones (Kolisko, 1936; Mather, 1942; Beeson, 1946)
the results have always been equivocal.

Despite some strong evidences on the influence of lunar phase on certain biological activities
as germination rate (Maw, 1967), water absorption (Brown & Chow, 1973) and metabolism (Brown,
1960) no definitive results neither clear evidence seems to be find until now on the influences on
crop yield or animal production. (Kollerstrom, 1980)

In the 1990s, discussions in print of the biodynamic calendar in Europe, America and New
Zealand, have alluded to the experiments conducted by Spiess as having tested the “Thun
hypothesis” and failed to replicate it (Llewellyn, 1993).

It appears, however, that although the experiments were well designed, this was not matched
by a corresponding care in the data analysis. There were two other radish trials, which Spiess
performed in 1979 and 1980, over 30-day periods, where in the first case yields increased by a
factor of seven from start to finish of the experiment, and in the second case they more than
doubled. But, in experiments conducted over only one month, containing such large seasonal
trends within the data, it is unrealistic to expect low-amplitude sidereal rhythms to be detectable.

Not taking into account these and a few other examples, today the traditional heritage of
peasant lore plays only a minor role in the practice of the “modern” farmer and gardener; only in
biodynamic agriculture and horticulture are lunar and sidereal rhythms still considered.

Results published to date suggest that the ‘Thun-effect’ is a testable and verifiable hypothesis.
The current analyses endorse Spiess’s general conclusion that ‘lunar factors’ may have a practical
significance for agriculture.

Lunar Rhythms Influence Findings

Today evidences show that hundreds of organisms reveal a link to lunar rhythms either in their
reproductive cycles or in their feeding habits (Schad, 1999). All scientifically proven cases show a
dependency upon the rhythms of the synodic moon or the cycles of the tides, which are governed
by the moon. The following plants, for example, respond in their metabolism to the lunar synodical
rhythm and are mentioned in the literature: germination and water uptake in beans; root growth in
beans and sunflowers; respiration in potatoes, carrots, and sunflowers; growth rate in cress and
various wild plants; absorption of nutrients in Sudan grass and corn; DNA formation in potatoes and
formation of cytokinin in seaweeds (Endres and Schad, 1997).

Recent findings show an effect of lunar rhythms on the germination and rate of growth of
tropical trees. The percentage of germination and successive rate of growth were highest when
seeding took place two days before full moon. Furthermore, the magazine Nature published
observations which showed that tree trunks expand and contract in conjunction with the cycles of
the tides (Zuercher et al, 1998).

Future perspectives and needs

The literature on the moon and plants can be assigned to two groups: one comprising
reiterations of peasant beliefs, myths and rules, both ancient and modern, and similar
unsubstantiated statements; the other comprising experiments supported by numerical data
capable of statistical analysis. This second group consists of (i) experiments mainly of the
anthroposophical school, which demonstrate the existence of lunar effects on the growth of plants;
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and (ii) experiments of professional horticulturists and foresters, which tend to prove that there are
no such effects, or that, if they do exist, they have no value in agricultural practice.

The agro-industrial production system is now facing new challenges: reduced impact on
environment, agro-energy production, kelp farm, aquaculture. In all this new area, the necessity to
investigate the relation between earth, moon and sidereal effects and organism is an open question
to researchers.

The hypothesis that “endogen-exogen” rhythms linked to lunar and sidereal effects influences
plants and animals in term of higher germination rates/more vigorous growth or more efficient use of
means of production (soil, fertilizer, water) must be investigated though well-designed and well-
discussed experiments.

A comprehensive and holistic approach to this subject is required by all the researchers in this
study area, a special effort needs to be done to define a real “state of art” of all the experiments
carried out till nowadays.
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In these last years many researches has shown the profound effect of music on body and
psyche (see references 1,2). As a matter of fact there’s a growing field of health care known as
music therapy, which uses music to heal also in critical situations as Ventilated Patients (3). Those
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who practice music therapy are finding a benefit in using music even to help cancer patients or
children with ADD, and others, even hospitals are beginning to use music and music therapy to
help with pain management, to help ward off depression, to promote movement, to calm patients, to
ease muscle tension and for many other benefits that music and music therapy can bring. This is
not surprising, as music affects the body and mind in many powerful ways. A very interesting
study was conducted at the University of Maryland Medical Center (4) where some healthy people,
listening to their favorite music, increased the health of cardiovascular system. Researchers in
Baltimore have shown for the first time that the emotions aroused by joyful music had a healthy
effect on blood vessel function. Music, selected by study participants because it made them feel
good and brought them a sense of joy, caused tissue in the inner lining of blood vessels to dilate (or
expand) in order to increase blood flow. This healthy response matches what the same researchers
found in a 2005 study of laughter. On the other hand, when study volunteers listened to music they
perceived as stressful, their blood vessels narrowed, producing a potentially unhealthy response
reducing blood flow.

Compared to baseline, the average upper arm blood vessel diameter increased 26 percent
after the joyful music phase, while listening to music that caused anxiety narrowed blood
vessels by six percent. During the laughter phase of the study, a 19 percent increase in dilation
showed a significant trend. These data could explain also the possible role of theatre therapy
observed in the ARTEC/LIUM Group in Lugano lead by Yor Milano and Drago Stevanovic (5). The
physiological reaction to the type of music is behind the formation of positive and negative blood
vessel reaction. It is not clear why somebody may be drawn to certain classical music, for example.
There are no words in that, and yet the rhythm, the melody and harmony, may all play a role in the
emotional and cardiovascular response. In the conclusion of work the group of Maryland University
(4) suggest:  That physiological impact may also affect the activity of brain chemicals called
endorphins. The active listening to music evokes such raw positive emotions likely in part due to the
release of endorphins, part of that mind-heart connection that we yearn to learn so much more
about. Needless to say, these results were music to my ears because they signal another
preventive strategy that we may incorporate in our daily lives to promote heart health. In the last
year, in the frame of new development of activity in arts and therapy, we have discussed with
Teresa Mariano about the role of specific frequency of sound for brain and health. This discussion
was carried on with the medical doctor and musician Umberto Grieco, and brought us to explore
the possibility that SEP (Skin Electric Parameters ) that already showed us in other researches
(6,7,8,9,10) to be sensitive at meteorological factors, electromagnetic and quantum field, SPA
treatment, drug, etc., could be sensitive also to music. Music that could be useful also in sports as
discussed with dr Stefano Pelladoni in the frame of Sport Project carried with the Interuniversitary
Center of Psicoenergetics http://interuniversitary.blogspot.com

For this reason was organized a study in the JAM School of Lucca on a group of 24 student
teacher and professional artists in order to measure the effect of some songs on their performance
status, cenestesis and SEP measuring the meridians studied as electrical circuit to variable
resistance (“normal” value 95.000 Ohm correspondent to 50 us of Voll's Device). Each volunteer
was measured in basal condition, after the listening of John Travolta “Grease”, after “Jalouse guy”
played by the Beatles, and after 2 hours of musical performance.

Variazione SEP base - grease Variazione SEP base - jealous
guy
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* SEP jealous guy
* SEP base

* SEP base

60

As we can see by graphics, 8 subjects improved their bioelectrical status in the listening of”
Grease”. This group had an increase of resistance in the listening of “Jealousy guy”. To the
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opposite 16 subjects increased the SEP hearing Jealous guy and they felt worst listening
to“Grease” with correlate fall of SEP from 60 to 40 (from 70.000 Ohm to 130.000 Ohm). We have
two particularly case with an increase of headache after the music performance in ensemble
correlate to fall of SEP (40) treated with the favorite music that improved the SEP to 60 us and
removed the headache. Another case of cervical muscular tension was treated in the same way.

The data revealed that SEP could be very useful to study music effects on people. We will
continue the research to evaluate specific effects of music on performance status, wellness and in
other conditions where music could help people in their rehabilitation from disease.
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